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FOREWORD

This document was developed for the U.S. Departme,,t of Agriculture Soil Conservation Service
under reimbursable Project R-FED-SCS, "Office of GRASS Integration"; Work Unit VH1. The SCS
technical monitor was Dr. Richard Liston, USDA SCS-CGIS.

This work was performed by the Environmental Division (EN) of the U.S. Army Construction
Engineering Research Laboratory (USACERL). The USACERL principal investigator was Marjorie
Larson. Dr. Edward Novak is Acting Chief, USACERL-EN. William D. Goran is team leader of the
Spatial Analysis Systems (SAS) Team. The USACERL technical editor was William J. Wolfe.
Information Management Office.

In addition to the authors cited on the cover, this manual was a product of the efforts of many
contributing authors: Jacinda Barbehenr, Deborah Brinegar, Kurt Buehler, Joo Joo Chia, Chuck
Ehlschlaeger, Jean Ezell, David Gerdes, Andrew Heekin, Michael Higgins, Hewijin Jiau, Mark Johnson,
Marjorie Larson, Mary Martin, Jean Messersmith, Jan Moorman, Christine Poulscn, Melissa Rccords,
Marilyn Ruiz, Michael O'Shea, David Stigberg, Scott Tweddale, L. Van Warren, Scott Wade, and Hong
Zhuang (USACERL), Michael Baba and David Johnson (DBA Systems, Inc., Fairfax, VA); Chris Rewerts
and Raghavan Srinivasan (Agricultural Engineering Department, Purdue University); Antony Awaida and
Kewan Q. Khawaja (Intelligent Engineering Systems Laboratory, Massachussetts Institute of Technology,
Cambridge, MA); James Hinthome and David Satnik (Central Washington University); Dennis Finch, Tomn
Howard, and Bruce Powell (National Park Service); James Farlcy (Arkansas Archeological Survey),
Donald Newcomb (U.S. Naval Oceanographic Office); Greg Koerper (USEPA Environmental Research
Laboratory, Oregon State University); Chris Emmerich (Autometric. Inc.); Kenneth Shepardson (Spectrum

Sciences and Software, Inc.); Ali R. Vali (Space Research Center, University of Texas, Austin); Dale
White (Pennsylvania State University); Larry Band (University of Toronto); P.W. Carlson, Paul H.
Fukuhara, R.L. Glenn, M.L. Holko, and Harold Kane (U.S. Department of Agriculture Soil Conservation
Service [USDA SCSI). To all those who spent many hours testing this software prior to its release,
special thanks are also given.

Special recognition is also given to: George W. Hageman (SOFTMAN Enterprises, Boulder, CO);
Daniel S. Cox (In Touch, Atlanta, GA). Thanks are also due to Dr. A.V. Hershey (U.S. National Bureau
of Standards) for the use of the public domain version of the Hershey Fonts in the program dfonts, and
to Jeff Poskanzer for the use of the Portable Pix Map (PPM) utilities.

COL Daniel Waldo, Jr., is Commander and Director of USACERL, and Dr. L.R. Shaffer is
Technical Director.



CONTENTS
Page

SF 298 1
FOREWORD 2

1 INTRODUCTION ................................................. 9

2 MAIN PROGRAMS AND PROGRAMS IN ALPHA TESTING ............... 11
d.3d 13
d.ask is
d.colormode 17
d.colors 19
d.colortable 22
d.display 24
d.erase 26
d.font 27
d.frame 28
d.geodesic 29
d.graph 30
d.grid 32
d.his 33
d.histogram 35
d~icons 37
d.Iabel 39
dilabels 41
dJegend 44
d.niapgraph 45
d.measure 47
d.nienu 48

d~o ceinFor 51
d.paint.Iabels S3SCR&
d.points LTSCA.IS

d.rast Ui tO 58

d.rast.arrow 59

d.rast.num 61

d.rast.zoom 
6

d.rgb 66
d.rhumbline " 67
d.save it .c:68
d.savescreen 69
d.scale 70
d~sites 72
d.text .-- 73
d.title 75
d.vect DTCQA~ 1S37 76

3



CONTENTS (Cont'd)
Page

d.vect.dlg 77
d.what.rast 78
d.what.vect 80
d.where 82
d.zoom 83
exit 85
g.access 86
g.ask 87
g-copy 89
g.filename 91
g.findfile 92
g.gisenv 93
g.help 95
g.Iist 96
g.manual 97
g.mapsets 98
g.region 100
g.remove 106
g.rename 108
g.tempfile 109
g.version 110
i.build.blk ill
ixcanera 117
ixcca 118
i.class 119
i.cluster 123
ixcolors 126
ixcomposite 127
i.fft 129
iLgrey.scale 130
iLgroup 131
i.his.rgb 136
iLifft 137
i.maxlik 138
Lmnedian 140
ianod.camera 141
i.pca 143
ILpoints 144
ixrectify 150
i.rectify.blk 152
i.rgb.hls 154
i.tape.mss 155
i.tape.rnss.h 158
i.tape.other 159
i.tape.tm 164
iLtarget 167
i.zc 168
m.datum.shift 170
m.dem.examine 172

4



CONTENTS (Cont'd)
Page

m~dem~extract 173
,n.dmaUSGSread 174
m~dted.examine 176
m.dted.extract 177
m.examine.tape 179
MAflP 180
m.gc2lI 181
m.II2gc 182
m.112u 184
m.Iulc.USGS 187
m.Iuic.read 189
m.regionJl 190
m.rot90 192
mdtiger.region 193
m.u211 196
p.chart 199
p.colors 200
p.icons 201
p.Iabels 202
p-map 205
P-ppm 217
p.screen 219
p~select 220
rnaverage 221
r.basins.fihl 224
r~binfer 225
r.buffer 233
r.cats 23S
r.clump 237
r.coin 238
r.colors 241
r.combine 244
r.compres& 2S3
r.cost 25S
r.covar 257
r.cross 259
r.describe 261
r.drain 263
r.grow 265
r.in.ascii 267
r.in.II 269
rin.sunrast 271
r~nfer 272
r.into 276
ruine 278
r.os 279
r.mapealc 281
r.niask 287
r.mrilter 288

5



CONTENTS (Cont'd)
Page

r.neighbors 291
r.out.ascii 293
r.patch 294
r.poly 296
r.prorile 297
r.random 299
r.reclass 301
r.report30
r.resample 308
r.rescale 309
r.slope.aspect 311
r.stats 315
r.support 318
r.surf.contour 320
r.surt.idw 322
r.surf.idw2 324
r.thin 325
r.traj 326
r.traj.data 328
r.transect 329
r.volume 331
r.watershed34
r.weight 338
r.weight.new 341
r.what 343
s.db.rim 345
s.ifl.ascii 360
s.menu 362
s.out.ascii 366
s.surf.idw 368
v.area 369
v.cadlabel 370
v.clean 371
v.db.rim 372
v.digit 389
v.import 390
v.in.arc 392
v.in.ascii 398
v.in.dlg 399
v.in.dxf 401
v.in.tiger 404
v.mkgrid 405
v.mkquads 406
v.out.arc 408
V.out.ascii 411
v.out.dlg 412
v.out.dxf 413
V.out.rnoss 414
v.patch 415

6



CONTENTS (Cont'd)
Page

v.prune 417
v.spag 418
v.stats 419
v.support 420
v..to.rast 422
v.to.sites 423
vatransform 424
v.trim 426

3 UNIX SHELL SCRIPT PROGRAMS ................................. 427
3d.view.sh 429
Gen.Maps 431
Gen.tractmap 432
blend~sh .433
bug.report~sh 43S
dcorrelate.sh 436
grass.Iogo.sh 437
hsv.rgb~sh 438
old.cmd~sh 439
rgb~hsv.sh 440
shade.rel.sh 441
show.color.sh 443
show.fonts.sh 444
slide.show.sh 44S
split.sh 446
start.man~sh 447
tiger.info.sh 448

4 CONTRIBUTED PROGRAMS ...................................... 449
DOS.delete 451
DOS.Iist 452
DOS.save4S
DOS.show 4S4
d.6386.delete 455
d.6386.save 4S6
d.6386.show 457
d.to.sites 458
ni.bsplit 459
ni.eigensystem 460J
ni.geo 462
in.get.flps 465
m~get.stp 466
m.qcalc 467
m~setproj 468
m.stp.proj 469
r.in.erdas 470
r.in.miads 471
r.reclass.scs 472
s.to.vect 473

7



CONTENTS (Cont'd)
Page

v.export 474
v.extract 476
v.import 478
v.in.dlg.scs 485
N. n.scsgef 486
v.in.tiger.scs 487
v.make.subj 489
v.merge 490
v.out.dlg.scs 491
v.out.scsgef 492
v.proj 494
v.psu 495
v.psu.subj 496
v.random 497
v.reclass 498
v.report 501
v.rmedge 504
v.scale.random 505

5 FORMAT DESCRIPTIONS ........................................ 507
imagery 509
monitorcap 512
paint 513
sites.S 514
sites.format 517
sites.occur 518
sites.report 522

APPENDIX: GRASS Vector Data File Formats 527

INDEX 533

DISTRIBUTION

8



1 INTRODUCTION

Background

This reference manual details use of each program distributed with versien 4.0 of the Geographic
Resources Analysis Support System (GRASS), a public domain image processing and geographic
information system (GIS) originally developed by researchers in the Environmental Division of the U.S.
Army Construction Engineering Research Laboratories in Champaign, IL. The GRASS system is used
to input, manipulate, analyze, and output geographic data by users in both military and nonmilitary, public
and private agencies, based in North America, Europe, and other parts of the world.

Although most GRASS development has been conducted at USACERL, system integration, development,
testing, distribution, training, and support are performed by numerous publicly and privately operated sites
throughout the world. GRASS version 4.0 implemented significant additions and modifications to system
libraries and programming code. Mechanisms are needed to transfer current technology and information
about GRASS to user and development sites.

This manual explains the capabilities, syntax, and use of current GRASS programs. Chapters are ordered
alphabetically, by program name, one program to each zection. Each section contains:

"* the program name and a short description
"* a synopsis of files associated with the program
"* a full description of the program's capabilities and uses
"* a summary of the command-line options ascociated with the program
"* a list of associated or related programs
"* a list of program authors.

Each section may optionally include: a description of the program's operation in "interactive mode," and
a discussion of "bugs," program limitations, or special notes of potential interest to GRASS users.

Throughout this manual, program inputs to be explicitly entered by the user are printed in bold text. User-
specified inputs (i.e., variables set by the user) are set in italic type. Boxed text shows information output
to the user's terminal screen.

Scope

This document details the use of GRASS version 4.0 programs released in July 1991. Figures and facts
about GRASS relate to the 4.0 and previous releases. Some elements of this document will be dated and
inaccurate for post-4.0 software releases.

Mode of Technology Transfer

GRASS is being transferred to the field through the following mechanisms: training programs, hands-on
experience, a user support center, newsletters, extensive documentation, institutional structures at the Army
and Interagency levels, communication networks, and other forums: GRASS source code can be obtained
by anonymous ftp from moon.cecer.army.mil. Current information is available from the GRASS
Information Center at USACERL, which can be contacted by Phone: 217-373-7220; Fax: 217-373-7222;
or e-mail: grassbug@zormo.cecer.army.mil.

9



2 MAIN PROGRAMS AND PROGRAMS IN ALPHA-TESTING

GRASS, a product of the U.S. Army Corps of Engineers Construction Engineering Research Laboratory
(USACERL), in Champaign, IL, is an integrated set of programs designed to provide digitizing, image
processing, map production, and geographic information system capabilities to its users. Although most
GRASS system development continues to be conducted by the Environmental Division of USACERL,
system integration, development, testing, distribution, training, and support are performed by numerous
publicly- and privately-operated sites throughout the world. Other agencies have also written programs
for distribution with GRASS.

Whatever their origin, all programs distributed with GRASS 4.0 undergo scrutiny and testing prior to their
release. This chapter describes the syntax and use of GRASS 4.0 programs that have unc''rgone (and
survived) alpha-and beta-testing (i.e., initial testing by program developers, and subsequent testing by out-
of-house users). These programs constitute the bulk of GRASS, and are respectively referred to in the
documentation as "Alpha Programs" and "Main Programs." "Main Programs," which receive both alpha-
and beta-testing prior to their release and are located in the src directory, are compiled automatically
during general GRASS compilation. "Alpha Programs," which receive only alpha-testing prior to release
and are located in the src.alpha directory, must be comipiled separately by the user. The GRASS
Installation Guide distributed with GRASS 4.0 software explains the compilation procedure.

I1
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NAME
d.3d - Displays three-dimensional images based on raster map layers.
(GRASS Display Program)

SYNOPSIS
d.3d
d.3d help
d.3d [-40a] map=-ame elevation=name [from__coordinate=x,y,zJ

[toLcoordinate=x,y,zj [exaggeration =value] [lnes=value] [field=valuej
[color=namej [box=name]

DESCRIPTION
d.3d displays three-dimensional graphic images based on GRASS raster map layers. The user identifies
the viewing point, the line of sight, a vertical exaggeratio, factor, the viewing angle (field of view), the
frequency and color of vector grid lines to appear in the display, the nmap to be displayed in three
dimenions, and the nmap whose category values are to be used as elevation values in the three-
dimensional inmage.

"lhe program will be run non-interactively if the user specifies all nee-ded parameter values and flag
settings on the coniniand line. Alternately, the user can simply type d.3d on the command line; in this
ca.e, the program will prompt the user for parameter values and flag settings using the standard
interface described in the manual entry for parser.

"Three-dimensional images can also be generated thrmugh the GRASS d.display program.

COMMAND LINE OPTIONS
Flags:

-1 "splay lines only, without displaying the raster base map.

-0 Show zero elevations.

-a Each grid-cell is rendered using four elevation coordinates: one for each corer.
By default, each corner takes the value of the grid-cell to the lower right. Witt,
the -a option each corner is calculated to be an average of the four bordering cel
devation values.

Parameters:

map=name The raster map layer used to generate the color shown in the three-dimensional
output (i.e., the map whose x and y values will be displayed, using the z values
present in the elevation map layer.)

elevation=natm The raster map used to generate the texture in the three-dimensional image (i.e.,
the map whose category values will become the elevation values in the three-
dimensional map displayed). This need not be an elevation map layer, although
elevation is commonly used.
Default: elevation

fromLcoordinate =x,y,z
Coordinates of the viewing point, given as: northing,easting,elevaion. The
default frowcxoordinate value is appropriate for the spearfish sample data set.
lDfault: Calculated at run-time just south-west of the south-west corner.

to co4wdinate =:x,y,z
Coordinates of center of view, given as: northing,easting,elevation. The
default to-coordinate value is appropriate for the spearfish sample data set.
I)Jault: Calculatcd at rnm-time as the center of the image

( iRX1"s 41) (Stiiinier 1991) U.S. Army CIRI. 13
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exaggeration =value
Vertical ex',ggeration factor. This value is multiplied by the "elevation" values
(category values) in the elevation map layer. As the vertical coordinates are
exaggerated, the elevation (z) value of the center of view (the to-coordinate)
should be increased.
Default: 2.0

lines--value North-south and east-west trending lines can be drawn on the three-dimensional
image output, to enhance the three-dimensional effect. The lines value specifies
the number of rows and columns to skip between lines. 0 means "display no
lines." lines will be drawn in the color stated. The user can elect to only
display these lines, without displaying the map, by setting the -1 flag.
Default: 1

field=value The field of view (viewing angle) in the image, stated in degrees.
Default: 30

color =name Color of vector lines drawn on the output.
Options: color, white, red, orange, yellow, green, blue, indigo, violet, gray, black
Default: gray

The resulting three-dimensional image is drawn in the active frame on the graphics monitor. The user
should select and erase the full graplics monitor frame before running d.3d to prepare the screen for
graphics. Refer to the GRASS program 3d.view.sh for a demonstration of the d.3d program.

INTERACTIVE MODE
The interactive mode prompts for the raster map to be rendered, the raster map to be queried for
elevation information, and an optionally saved set of saved viewing parameters. The user is then
presented with a form in which the options can be modified.

It is suggested that the following procedure be used to efficiently find the correct viewing parameters.
Start with a gross grid (by default, a resolution is chosen that limits the total number of rows and
colunms), display lines only, set line colors to "color" (lines take their color from the map), set the box
color to something other than "none", and use the default viewing coordinates. Experiment with the
viewing coordinates until the map is positioned in a desirable configuration. When the map is lined up
correctly, set the display resolution as low as you like for a final image.

BUGS
Several additions to this program have been suggested. These include the following:
1) Border the image with a visually appealing curtain.
2) Add x,y,z coordinates and scale information to the displayed three-dimensional image.
3) Provide a graphic-oriented user interface for identifying viewing parameters.
4) Display output more quickly by doing mathematics in integers.
5) Add the option of plotting vector map layers.

SFE ALSO
3d.view.sh, d.display, d.erase, d.frarn, and parser

AUTHOR
James Westervelt, U.S. Army Construction Engineering Research Laboratory

GRASS 4.0 (Summer 1991) U.S. Army CFRL 14
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NAME
d.ask - Prompts the user to select a GRASS data base file from among files displayed in a menu on
the graphics monitor.
(GRASS File Management Program)

SYNOPSIS
d.ask help
d.ask element =name,description [prompt ="message"]

DESCRIPTION
d.ask is designed for shell scripts that need to prompt the user for the name of a data base file in the
user' s current GRASS mapset search path. After d.ask is invoked with needed paramieters, the mows
becomes active and a menu containing files of the specified element type is displayed on the user's
graphics monitor. 'The user is prompted by the prompt "message" to select one of the listed file names
with the mouse. Specifically, the query that appears to the user takes the form:

Double dick on the prompt "message"
Double dick here to cancel

(A list of files of the specified element type from each of the mapsets
listed in the user's mapset search path is also displayed.)

After the user responds, the mouse is deactivated and the displayed menu is erased from the screen
(leaving any underlying materials on display intact). Three lines are written to stardard output (the
user's terminal screen):

name =ffleuazme
mapset =mapsetname
f ullname =fdle_name@mapset_name

Parameters:

element =-name,description
Name of a GRASS data base element, followed by a one word description of
the element. GRASS data base elements are mapset subdirectories; these
include: bdlg, cats, cell, cellmisc, cellhd, colr, colr2, dig, dig-ascii, dig.att,
dig-cats, dig-plus, dig, group, hist, icons, noise, paint, site-lists, and windows.
"The description will be used to display an error message to the screen if no
files of the named element type exist in the user's mapset search path. The
prompt "message" will appear in the pop-tip menu displayed on the user's
graphics monitor. The files listed in the menu will be of the specified element
type, and exist in mapsets listed in the user's current mapset search path.

prmnpt ="message" A brief message with which the user will be prompted. If this message
contains more than one word, it should be enclosed within double quotes C'").
It is a non-selectable message displayed in the mnenu bar of a pop-up menu.
Selectable items in the displayed menu include a cancel opion and any of the
files in the mapset sulblirectory name in the user's mapset search path.

EXAMPLE
(iivcn the followi1g input,

d.ask element =cellraster prompt ="raster map layer to be used"

d.ask will prompt the utser to select a raster (cell) file fromu among those listed in the "cell" directories
of the niapsets listed in his current mapset se•irch path. A xop-up menu will bex displayed on the user's
graphics monitor, containing the prompt:

D)ouble click on the raster map layer to be used
l)ouble dick here to cancel

(;RASS 4.0 (Stuniner 1991) U.S. Army ('-.L 15
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OUTPUT
If the user selects a file name from the displayed menu, d.ask writes three lines to standard output:

nnae =file-jzan
mnaspet =4apset-nanr
fullname=flle-nanm@mapset-name

The output is in the form of /bin/sh commands to set the variable name to the file name specified by
the user (of the element type requested by d.ask), mapset to the (GRASS mapsot in which this file
resides, and fu/lnanm to the name of the file and its mapset.

If the user elects not to select a file but instead chooses the "lAuble click here to cancel" option, the
mouse will be deactivated and no variable assignments will be returned to standard outljit.

If no files of the specified element type are found in the user's current mapset search path, the mruse is
activated and the following message is displayed on the user's graphics monitor:

No element description files found
Click here to continue

NOTES
Parameter values (the elemein t name and description, and prompt message) cannot be supplied to d.ask
interactively; they must be suvplied on the command line or from a file.

SEE ALSO
g.ask, g.filena-ne, g.findfie, ggisenv, g.nmpsets

BUGS
This program calls other GRASS progrmns that may generate confusing error messagcs. Fxamnple: an
error message from the program d.menu will appear if a nonexistent map element is chosen.

AUTIHOR
Michael Shapiro, U.S. Army Construction Figineering Research laboratory

( 11,' ,;% -1.0) (Stiiiuimcr 1001) ) I'S Amin -' ( I'RI I16
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NAME
d.colormode - Allows the user to establish whether a map will be displayed using its own color table
or the fixed color table of the graphics monitor.
(GRASS Display Program)

SYNOPSIS
d.colarmode
d.colirmode help
d.colormode mode=name

DESCRIPTION
d.colormode establishes what color table will be used to display maps to the graphics monitor.

Parameters:

mode=4ame Options: fixed or float

Each time a new raster map layer is drawn on the screen, a color table associated with that map is
loaded into the graphics display monitor. The command d.ederm-de mode=Azed requests that the
monitor's color look-up table be fired (i.e., static). The effect is that cdors drawn on the screen by
graphics calls will not change when subsequent maps are drawn to the scren. When the fixed option is
used, the colors in the map's color table are mapped to the nearest colors available in the monitor's
fixed color table. When the float option is used, the map's color table is loaded directly into the
monitor's color look-up table.

There are advantages to using each color display mode. The dAdisplay and dcolors programs allow
the user to interactively modify the color tables of maps displayed to the graphics monitor. This is
done by allowing the user to directly modfy the monitor's color look-up table. Hence, to accommodate
this option in d.display and d.colors, the d.colormte mode=float option is chosen. I-bwever, this
option has the sometimes undesirable effect of changing the colors in which other maps are
subsequently displayed to the graphics monitor (although it does not actually change the color tables
of these latter maps). The float colormode is therefore best used when the user wishes to interactively
change a map's color table, or when the user wishes to display one or more maps having the same
color table. The fixed option allows any number of maps to be displayed to the screen, where each
map uses different colors, but all use the same fixed color look-up table. You cannot toggle a map's
color table when nuining in fixed mode.

This program will be run non-interactively if the user specifies the color mode on the command line
(e.g., by typing d.colarmode mode=fixed or dxdolormode mode=lAat). Alternately, if the user
simply types daolormode on the conmmand line, the program will prompt the user for the color mode
using the standard GRASS parser interface described in the manual entry for parser.

NOTES
Some devices support only a fixed color look-up; e.g., ink-jet printers, plotters, and the AT&T 6300
(ranning a DFEB boaird). "lhe nunmber of color categories capable of being displayed is also device-
dependent; if your colors fall ottside this range when in float mode, they may not be displayed in the
colors indicated in the mnap's color table file. However, the color table files themselves will accurately
reprcsent the user's changes.

Color table files assoeiated with raster map layers are stored in the user's current mapset wuder the coir
and colr2 direcories.

BUGS
It is strorgly recommendcd that the user erase the graphics monitor screen (e.g., by numing d.erase)
immediately after changing the mode between fixed and float.

(WRASS 4.0 (Siunimcr 1991) U.S. Arniv (FRI. 17
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SEE ALSO
d•colors, Scolortable, d4&splay, &Lerase, d.rast, and parser

AUTHOR
James Westervelt, U.S. Army Construction Engineering Research Laboratory

GRASS 4.0 (Stunmer 1991) t .S. Ann ( 'I -RI 18
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NAME
&Lcolors - Allows the user to interactively change the color table of a raster map layer displayed on the
graphics moitor.
(GRASS Display Program)

SYNOPSIS
d.cAlmrs
d.olmrs help
d.dters map=name

DESCRIPTION
A color table file associates specific colors with the categories of a raster map layer. The user can
change these map category color assignments (i.e., change the map's color table) interactively, by first
displaying the raster map to the graphics monitor and then running the program d.coors. If you have
first set dco/ornmode to "float" before displaying the map to the graphics mouitor, any color changes
that you subsequently make while in d.colors will immediately (and interactivdy) appear on the
graphics display. Otherwise, if dLcolormode is "fixed,' any color changes made using d.coiors will
not immediately be shown on the graphics display; however, any color charges saved will still alter the
map's color table and will appear next time the raster map layer is redisplayed (see d&co/ormode and
d.colortable). Note that some graphics display monitors or drivers cannot support interactive color
change.

The user must first display the relevant raster map layer to the active frame on the graphics monitor
(e.g., using d.rast or diksplay) before numing d.colors. The user can then either enter the name of
the raster map layer whose color table is to be changed on the command line (e.g., by typing: d.mlers
map=sails), or type deolers without program arguments. If the user simply types d.celkrs without
program arguments on the command line, d.colors will ask the user to enter the name of an existing
raster map layer using the standard GRASS interface described in the manual entry for parser.

In either case, the user is then presented with the d.colors command menu, shown below. This menu
is the same as the category and color charging portion of the &display menu. The d.colors
commands are listed beneath the Category Pointer Movement, Color Modification, Replotting Screen,
and Quitting sections below. Commands are invoked by typing in the single-key response shown to the
left below. (Longer descriptions of these commands appear to the right.) Results from invoking these
commands will be reflected in the Category and Category Number sections of the d.colors screen. On
the d.colors screen menu, comrmnands appear in the right half of the screen, and the current status of
categories appears in the left half of the screen.

CATEGORIES
0 No Data
1 (Category 1 description)
2 (Category 2 description)

CATEGORY NUMBER
RED 0 0%
GREEN 0 0%
BLUE 0 0%

Shift Incr: 10 30%,
CATEGORY POIN1-R MOVFMENI'

D/d down (cats) Move pxinter to next category
UAi up (cats) Move pointer to previous categorNy

COLOR MCJDFCAT'IONS
R/r RED Increase/decrease RED intensity
G/g GRFN Incrcase/decrease CREEN intensity
BMb BLUE Incre.se/decrease BLUE intensity

GRASS 4.0 (Sunmer 1991) U.S. Army (TERI, 19
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IA increment Increase/decrease increment (of intensity shift)
h highlight Highlight current color
+/- shift colors Shift entire color table (up/down)
c save color Save color table
t toggle table Toggle to different color table

RFPLOCIING SCR•N
• Replot screen Replots the screen

QUIlTING
Q quit Quits programn

Changing categories - The keys d, D, u, and U are used to move to a different category. 'he lower
case letters move up, u, and down, d, the category list one category at a time. The upper case letters
move 10 categories at a time for fast movement. The cursor does wrap between the first and last
categories. The current category. is noted oil the text screen with an arrotv, and is indicated on the
graphics screen by a box around the current color.

(]auging colors - The color associated with the current categoMy can be changed with the R, r, G, g,
B, and b keys. 'the upper case letters increase the intensities of red R, green G, and blue B for the
current categoy'; the lower case letters decrease the intensities of these same colors for the current
category. Video devices make all the colors of the spectrum by. mixing red, green, and blue. For those
accustomed to red, yellow, and blue being the primary colors, this can be confusing. For starters,
yellow is nmde by mixing red and green. The intensities are listed on the text screen as percentages.

Keys I and i increase and decrease the percentage change that each keystroke of one of the color keys
(g, r, G, g, B, b) causes in its respective color. The increase increment is initiall' set to 10"X3. 'lhius,
pressing the R key will increase the red component of the current category by 109%.

I-ighlight - The h key toggles between the current category color and the current highlight color. This
color is initially black but can be modified as above while in highlight node. Blinking can Ib
accomplished by repeatedly striking the h key. When changing to different categories using the
movement keys as described above, while in highlight mode the category colors will be al-ways left
showing their actual colors. Ouly one category is highlighted at any' one time.

Saving the current color table - Pressing the c key will save the current color table as \ou have
"modified it. This table will then be used next time you display or Faint this raster mamp layer.

Color table toggle - Different types of color tables are suitable for different raster map layers. lihe key
t flips between the following color tables: red, green, blue color ramp; gray scale: smooth cluaging
color wave; randon colors; and the saved color table.

Color table shift - "lhe entire table is shifted up and down using the +and - keys.

Outitting the d.colors progran - Pressing the Q key will cause von 1o quit the d.colors pro-rtml. If
colors have been rmxtified but not saved, d.colors will ask:
Colors changed
Save the changes? (ytn)

'bn ,.-er shotuld type in y to save changes, or n to not save chanmcs, belore quitling the pr.,r.:!. It
the user types n. the progran will ask:
Quit anyway? (yhn)

NOTES
To see map color changes reflected on the display monitor as you nmakc them, \voi Inlmst put thc monitor
in float color mode beforc nmnning d.colors. It is also wise to erase the display screen alter chmiging
the coor imxle.
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The map whose color table is to be altered with dxcolors niist already be on display in the active
display frame on the graphics monitor before &Lcolors is run. This can be done using the couimand
d.rast map-=name (where nane is a raster map layer whose color table the user wishes to alter).

The user might type the following sequence of commands to interactively change the colors of a raster
soils map:

d.colhrmode mode =float
d.erase
d.rast map=zdls
d.colers

After the user has saved any color changes made with d.colors and exited the program, the user could
then redisplay the soils map with the new colors by typing:

d.colermode mode =fixed
d.erase
dxast map=souls

Some color monitors may not support the full range of colors required to display all of the map's
categories listed in the map's color table. However, regardess of whether the user can see the color
changes the user is effecting to a maps color table, any changes to a map's color table made with
d.colors that are saved will appear in the map's color table.

Some monitors may not support an interactive color change capability.

SEE ALSO
d.colormode, d.colortable, ddsplay, d.rast, p.coiors, r.colors, and parser

AUTHOR
James Westervelt, U.S. Army Construction Engineering Research Laboratory
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NAME
d.colortable - To display the color table associated with a raster map layer.
(GRASS Display Program)

SYNOPSIS
d.colortable
d.colertable help
d.colortable map=name [color=namel [lines==valueI [cols=value]

DESCRIPTION
The GRASS program d.colortable is used to display the color table associated with a raster map layer
in the active frame on the graphics monitor. The map nanw should be an available raster map layer in
the user's current mapset search path ard location.

Parameters:

map=nanw Name of a raster map layer in the user's current mapset search path whose color
table is to be displayed.

col"or=name Color of the lines separating the colors of the color table.
Options: red, orange, yellow, green, blue, indigo, violet, gray, white, and black.
Default: white

lines--value Number of lines to appear in the color table.
Options: 1 - 1000

cols=value Number of columns to appear in the color table.
Options: 1 - 1000

If the values of both lines and cols are not specified by the user, d.colortable
divides the active frame equally among the number of cateories present in the
named raster map layer. If one option is specified, the other is automatically' st
to accommodate all categories. If both are specified, as many categories as
possible are displayed.

The user can specify all needed parameters on the command line using the form:

d.colortable map=name [color=name] [lines=valuel [cols=value]

If the user specifies the name of a map on the comnmand line but does not specify the values of other
parameters, parameter default values will be used. Alternately, if the user types simply d.colortable
on the conmmand line without any program arguments, the program will prompt the user for parameter
settings using the standard GRASS parser interface described in the manual entry for parser.

EXAMPLE
"Ihe user running the comanuld:

d.colortable map=soils color =red lines=1 cols-3

would see the active graphics framne divided into three columns extending the full frame height. '"lie
lines dividing the color table associated with the soils map would be displayed in red. "hc user N\ 01rid
see, at most, only three of the colors from the soils color table displayed in the active frame (Ix'c;atise

the user requested that this frame be divided into three sections).

NOTES
If the user wishes to display the entire color table associated with a map, the user should cither stilula;te
a number of lines (rows) and columns (cols) sullicient to accommodate the number of catMonies in the
map's color table, or fail to assign values to one or both of lines and/or cols. If the user nrns
d.colortable using the default number of lines and columns (the full graphics framn). adl catt-.-orics
from the map's color table will be displayed. Hcovever, if the user requests that tlw color lable
associated with a map that has ten data categories be displayed in a graphics franw \\ ith only three
lines (rows) mad two colunuts (a total of six cells), only six of the tell map categories ý\ ill Ib, displ.1\ cd.
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The user should nm the command d.cekermode mode=fleat before nfming ticolartable, for
accurate display of the map's color table.

The user should run the GRASS program d.erase between nms of d"olortable to avoid confusion.

SEK ALSO
d.colorrnode, d.colors, d.display, d.erase, drast and parser

AUTHOR
James Westervelt, U.S. Army Construction Engineering Research Labcratory
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NAME

d.display - A menu-driven, highly interactive display program for viewing maps and producing final
map products
(GRASS Display Program)

SYNOPSIS
d.display

DESCRIPTION
"]he GRASS program d.display is used to dfisplay maps on a graphics monitor and prepare final map
products for printing. It is advisable to first run d.erase before each run of d.display to prepare the
screen for graphics.

After invoking the command d.display, the DISPIlAY MAIN ME.NU appears on the monitor. Options
in this and subsequent d.display menus are selected through use of the pointing device (mouse). When
the mouse cursor is over the desired menu selection, the user simply presses any bitton on the moiuse.

d.display is a macro that allows the user to access a wide range of GRASS display functions in a
menu-driven and highly interactive environment. Most of the finctions accessible through d.display
can also be run independently of one another by nrning the GRASS display (d.) commands listed in
the SIJT ALSO section, below. I-knwever, in many cases, these other d. conlnlanks give the user greater
flexibility and make available more options than are available through the d.display menus. For
example, the d.display label file option nis the d.label command using defaults. Users running
d.label directly from the command line have the choice of stipilating specific label background and
text colors, as well as text sizes and font types. Users running the label fide option through d.display
cannot specify these options; instead, default values are used (see d.label for default values tused).

The d.display tool is best learned by playing with its options. Refer to the individual d. and other
comnmands in the SIT- ALSO section for a detailed examination of these functions.

NOTES
"lhe user can also moxlify the current region settings fromn the DISPMAY MAIN MENU. Using the
mouse, the user can choose to zoom in on a Iortion of the displayed raster mimp laver to create a
smaller geographic region. (0ice the user has defined the corners of this areui using the mouse, the
smaller area is enlarged and replotted on the screen. '[he user can similarly ch(x)se to z(win out. In
this case. the user uses the motise to enconipass that portion of the reduced map that the user wishe; to
make the current geographic region and display in the center of .ite screen. "[he larger mnap is then
replotted and displayed. linally, the user can enter geographic coordinates for the region's corners
from the keyboard using the GRAS.S comniand g.region. "Ibis is done by selectinrg the type
coordinaies option.

"ihe main menu also offers the user the option of hiding the main menui for ten seconds (hide nenu for
10 seconds).

"lhe d.display command mut be nmn in conjtiuction with a program which co-wverts the GRASS
graphics commnands generated by' d.display to the graphics commands that the current (levice
tnderstands. This device will almost always be a graphics monitor. On nmst systems the user is
required to start up this other proigramn separately from (;and prior to) d.display. In such cases, a
locally-delined program, usually "io 'itor", is used (see yotr (GRASS manatger). (For example. on
MASSCOMI) machines, the d.,non progranm must be running in the foreground on the graphics monitor.
(O SUN machines, the d.non pirorami can bxe started from any terninal and run in the biackground.)

d.di*splay sends programn oUtJ)ut to the current graphics fraune (set, by default, to the fuli graphics
screen tuless nodified by the user). You can use d.frame to create and choose a smaller display' frame
on the graphics monitor for use by d.display.

See the GRASS macro 3d.vicwsh stored under $GISIASF./scripts for an example of ho-w you( can
create a d.dsplay-like macro using a shell script.
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SEE ALSO
See 3d.view~sh or slide show~sh under $GISBASE/scripts for examplies of id4isplay-Iike mnacros.

d-34 d~colormode, dcolors, d.frarne, ddlabel, d~legend, d.measure, d~mm, d.rast, d~scale, d~sites,
d~vect, dzoom, g.region, pinwnu, and v.digit

AUTHOR

James Westervelt, U.S. Army Construction Engineering Research 1.4or-itoy
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NAME

d.erase - Erases the contents of the active display framnc on the user's graphics nonitor.

(GRASS Display Program)

SYNOPSIS

d.erase
d.erase help
d.erase [color=-wnaej

DESCR IPTION

d.erase erases the contents of the active graphics framne, and replaces it with the color black (by
default) or by whatever color is specified by the user. d.eraoe will not alter tile assignment of the

ctive frame.

Parameter:

color =name Color with which activc framre will be erased.
Options: red, orange, yellow, green, blue, yCllow, indigo, violet, black, ,wXhite,
gray, brown, and magenta
Dfault: black

SEE ALSO

d.frame, d.mon

AUTHOR
James Westervelt, U.S. Army Constnictin Fngineering Research ItalbXratorv
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NAME
d.font - Selects the font in which text will be displayed on the user's graphics monitor.
(GRASS Display Program)

SYNOPSIS
d.font
d.font help
dfont font =name

DESCRIPTION
d.font allows the user to select use of a specific text font for display of text on the graplics monitor.
The GRASS program show.fonts.sh is a UNIX Bourne shell macro which names and displays the fonts
that can be selected using d.font. If the user does not specify a font when using other GRASS
programs that display text, the font type romans is used by default.

The user can run this program either non-interactively or interactively. If the user specifies a font type
name on the command line the program will run non-interactively. Alternately, the user can simply
type d.font on the command line; in this case, the program will prompt the user for a display text fo, a
type using the standard GRASS interface described in the manual entry for parser.

Parameter:

font=4Wme Name of a font type, from among the font types italicized below.
Default: romans
Options: (italicized)
cyrilc - Cyrillic
gothgbt - Gothic Great Britain triplex
gothgrt - Gothic German triplex
gothitt - Gothic Italian triplex
greekc - Greek complex
greekcs - Greek complex script
greekp - Greek plain
greeks - Greek simpleý.
italicc - Italian complex
italiccs - T' liamn comilex smnll
italict - Itaiiai. :riplex
ronanc - I 11oma complex

roinacrs - Romai comple'..'mall
ror-and - Roman duplex
"--snp - Ror-a.n plain

"-?nr - Ru, An simplex
*'ant - Roman triplex
riptc - Script complex

scripts - Script simplex

N( -'ES
"lhe font type romans is the fastest font type to display to the graphics monitor.

SEE ALSO
d.f1.'fRO, d.text, d.title, show.fonts.sh, and parser

AUTHOR
James Westcrvelt, U.S. Army Constmction Engineering Research Laboratory

d.font uses the public domain version of the Ilershey Fonts created by Dr. A.V. I-ershey while working
at the U.S. National IB;ureau of Standards.
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NAME
d.frame - Manages display frames on the users graphics monitor.
(GRASS Display Program)

SYNOPSIS
dframe
dframe help
dframe [cepsD] [frame=nauwl [at=bottomntop,left,rightj

DESCRIPTION
This programn manages display frames on the user's graphics monitor. GRASS display programs at
run-time connect with graphics rendering programs. While the display programs are identic:d on every
hardware platform, the graphics rendering programs are (essentially the only (iRASS progralls)
designed for individual hardware devices. lhese rendering programs are managed with the GiRASS
program d.mon. Graphics are displayed in rectangular frames on whatever graphics monitor the user is
currently directing GRASS display output to. These frames arc created and managed with this program,
Note that GRASS frame contents are not retained when one frame covers another. You
cannot shuffle frames from top to bottom and then back again. '[hey simply define rcctangudar areas on
the screen where subsequent drawing will occur. d.frame.

Flags:

-c Creates a new display frame on the graphics monitor.

-e Removes all existing display frames and reinitializes the entire graphics screen
(the full-screen display frame).

-p Prints the namne of the active frame, in which GRASS display output will appear.

-s Selects a framne for the display of GRASS graphics. Ibis frame is then known as
the "active frame."

-D Prints the status of the user's graphics monitor and active display framne to
standard output. Information includes the name and the dimensions of the current
frame on the graphics monitor, given in the form bottom top left right. This
function is useful for debugging outptut, and for determining display screen
coordinates.

Parameters:

frame =name The name of the display framne to be created/selected.

at--bottomtopleft,right
Where to place the frame (implies -c). Frame coordinates are stated in the form:
bottomtop,left,right. The lower-left cormer of the graphics monitor always is at
location 0,0 while the monitor's upper-right corner is always at 100,100.

NOTES
If the user has created multiple display frams• that overlap one another, whatever the user displays in
the active frame will overwrite those portions of the undedying frame where these frames overlap.

SEE ALSO
d.erase, d.on

AUTHORS
James Westervelt, U.S. Army Construction Fngincering Research Laboratory
Michael Shapiro, U.S. Army (Cmstruction Engineering Research Laboratory
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NAME
d.geodesic - Displays a geodesic line, tracing the shortest distance between two geographic points
along a great circle, in a longitude/latitude data set.
(GRASS Display Program)

SYNOPSIS

d.geodesic
d.geodesic help
d.geodesic [coor---onl,latl,lon2,lat2] [leoler=name] [tceler=name]

DESCRIPTION

d.geodesic displays a geodesic line in the active frame on the user's graphics monitor. 'ibis line traces
the shortest distance between two user-specified points on the curved surface of a longitudehatitude data
set. The two coordinate locations named must fall within the boundaries of the user's current
geographic region.

COMMAND LINE OPTIONS
"This program can be run either interactively or non-interactively. If the user types d.geodese on the
command line without other program parameters, the mouse will be activated; the user is asked to use
the mouse to indicate the starting and ending points of each geodesic line to be drawn. The default line
color (white) and text color (red) will be used.

Alternately, the user can specify the starting and ending coordinates of the geodesic, line color, and text
color on the command line, and run the program non-interactively.

Once the user indicates the starting and ending coordinates of the geodesic, the line and its length (in
miles) are displayed to the user's graphics monitor.

Parameters:

coor =lonl,latl,lon2,1at2
Starting and ending coordinates, in longitude and latitude values, of the geodesic
line to be drawn.

Icoler=nane Line color in which geodesic will be displayed.
Options: red, orange, yellow, green, blue, magenta, indigo, violet, gray, white,
black
Default: white

tcolor=name Text color in which the length of the geodesic will be displayed.
Options: red, orange, yellow, green, blue, magenta, indigo, violet, gray, white,
black.
Default: red

NOTES
"Ibis program works only on GRASS data bases using a longitude/latitude coordinate system.

SEE Al-SO
d.rhumbline

AUTHOR

Michael Shapiro, U.S. Army Construction Engineering Research Laboratory
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NAME
d.graph - Program for generating and displaying simple graphics to the graphics display monitor.
(GRASS Display Program)

SYNOPSIS

d.graph
d.graph help
d.graph [input=name] [clorý=name]

DESCRIPTION
d.graph draws graphics that are described either from standard input (default), or within a file (if an
input file name is identified on the command line). If graphics conmmands are entered from standard
input, a ctrl-d is used to signal the end of input to d.graph.

The program can be run interactively or non-interactively. The user can nn the program completely
non-interactively by specifying the name of a graphics file containing d.graph graphics commands and
the valuej of all needed parameters on the command line. The user can instead elect to run the
program ,artially interactively, by specifying any/all of the parameters except the graphics file=name
parameter on the command line. In this case, d.graph will expect the user to input d.graph graphics
commands from standard input (i.e., the keyboard) and will (silently) prompt the user for these graphics
commands.

Alternately, the user can simply type d.graph on the command line, and be prompted for the values of
all parameters (the user can still input graphics commands from either an input file or standard input
using this form). In this case, the user is presented with the standard GRASS parser interface described
in the rnanual entry for parser.

Parameters:

file=name Name of file containing graphics commands. This is a UNIX file name; the file
must be located in the user's current working directory or be specified by its full
path name. If no filename is specified commands are taken from the standard
input.

color =name Starting color desired for graphics.
Options: red, orange, yellow, green, blue, indigo, violet, magenta, brown, gnray,
white, and black.
Default: white

The coordinate system used is 0-100 in x and 0-100 in y, regardless of the graphics monitor display
frame size and aspect. The (0,0) location is the lower left corner of the active graphics monitor display
frame. All values may be floating point.

The graphics language is simple, and uses the following commands:

# comnent
Aline of comment, which is ignored in the processing.

move xpos ypos
The current location is upxlated to xpos ypos. Values are stated as a percent of the active
display frame's horizontal (xpos) and vertical (ypos) size, and may be floating point values.
Values are between 0-100. Note. A space must separate xpos and ypos.

draw xpos ypos
A line is drawn in the current color from the current location to the new location xpos y/pos,
which then becomes the current location. Values are stated as a percent of tie activc display
frame's horizontal (xpos) and vertical (ypos) size, and may be floating point values. Values
are between 0-100. Note. A space must separate xpos and ypos.

(GIA.SS 4.0 (Stmmner 19T) II J.S. Army ( '[RI, 3o



draph GRASS Reference Mamral dgrah

coor color
Sets the current color to that stated; subsequent graphics will be drawn in the stated color,
until the current color is set to a different color. Options are red, orange, yellow, green,
blue, indigo, violet, brown, nugenta, gray, white, and black.

size xper yper
Subsequent text will be drawn such that the text is xper percet of the graphics monitor
display frame wide and yper percent of the frame high. By default, the text size is set to 1
percent of the active frame's width and 1 percent of the frame's height if unspecified by the
user (this may be too small to be seen by the user).
Note. A space must separate xper and yper.

text line-of-text
The stated text is drawn at the cureint location using the curent color, and the new current
location is then positioned at the end of the text sting.

iceo type size x y
Draws an icon of types o, x, or + with specified size at location xy. Note: type o designates
a square.

polygon
xpos ypos
xpOS ypS

The coordinates appearing beneath the word polygo, one pair per line, circumscribe a
polygon that is to be filled with the current color.

EXAMPLE
For an example use of d.graph, examine the contents of the macro command
$GISBASFbin/grass.logo.sh, located in the GRASS command bin (which draws a GRASS logo by
inputting d.graph graphics commands that are stored in a shell file). Note that the coonidnates in the
grass.logo.sh macro were taken directly off an image drawn by hand on graph paper.

NOTES
d.graph remembers the last screen location (xpos ypos) to which the user moved, even after the user
erases the display frame. If the user runs digraph repeatedly, and wishes to start anew with the default
(xpos ypos) screen location, the user should clear the display frame between runs of digraph.

LIMITATIONS
There are no automated ways of generating graphic images. It is anticipated that GRASS user sites will
write programs to convert output from a resident graphics editor into GRASS digraph fornmat.

SEE ALSO

d.INTRO, d.font, d.napgraph, d.text, grass.logo.sh, and parser

AUTHOR

James Westervelt, U.S. Army Construction Engineering Research Laboratory
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NAME
d.grid - Overlays a user-specified grid in the active display frame on the graphics monitor.
(GRASS Display Program)

SYNOPSIS
d.grid
d.grid help
d.grid size--value [color=name] [origin =easiing,northing]

DESCRIPTION
d.grid overlays a grid of user-defined size and color in the active display frame on the graphics
monitor. The grid will overlay, not overwrite, the contents of the active display frame.

d.grid cawi L. run non-interactively or interactively. If the user specifies the grid size and (optionallyv)
the grid color on the command line the progrmn will rnu non-interactively; if no grid color is given
the default will be used. Alternately, the user may sinply type d.grid on the cormmand line; in this
case, the program will prompt the user for parameter values using the standard GRASS user interface
described in the manual entry for parser.

Parameters:

size=va/ue Size of grid to be drawn in the active display frame, in current map coordinate
system units. It should be noted that, depending on the scale of the map layer
displayed in this frame, the grid may fall outside the user's viewing range.
Options: 0-100000

color =name Sets the current grid color to name.

origin ==easting,northing
Lines of the grid pass through this coordinate. The coordinate need not be within
the current frame.
Options: red, orange, yellow, green. blue, indigo, violet, magenta, brown, gray,
white, and black.
Default: gray

NOTES
d.grid will not erase grids already displayed in the active graphics display frame by previous
invocations of d.grid; multiple invocations of d.grid will therefore result in the drawing of multiple
grids inside the active graphics frame. (A command like d.erase, which erases the entire contents of
the active display frame, must be run to erase previously drawn grids from the display frame.)

Currently, the grid size can only be drawn in the wits of the map coordinate system used by the current
GRASS location.

SEE ALSO
d.display, d~erase, d.frame, d.legen4, d.rast, d.scale, and parser

AUTHOR

James Westervelt, U.S. Army Constmction Fitineering Research Labratory
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NAME
duis - Proxucm and displays a raster map layer comning hue, intensity, and saturation (Ws) values
from user-specified input raster map layers.
(GRASS Display Program)

SYNOPSIS
d.his

d.hla help
d-his bimp=naan [L-map=name] [s.map=namJ] [out=name]

DESCRIPTION
his stands for hue, intensity, and saturation. This program produces a raster map layer providing a
visually pleasing combination of hue, intensity, and saturation values from two or three user-specified
raster map layers.

The human brain automatically interprets the vast amount of visual information available according to
basic rules. Color, or hue, is used to categorize objects. Shading, or intensity, is interpreted as three-
dimensional texturing. Finally, the degree of haziness, or sauration, is associated with distance or
depth. This program allows data from up to three raster map layers to be cotbined into one new raster
map layer that retains the original information in terms of hue, intensity, and snwataon.

OPTIONS
This program can be run non-interactively or interactively. It will run non-interactively if the user
specifies on the command line the name of a map containing hue values (hnmp), and the name(s) of
map(s) containing intensity values (inap) and/or saturation values (s-_mp). If the user also names an
output map (out) on the conmmand line, the combined hue, saturation, and intensity values will be saved
as a raster map layer in the user's caurent mapset; otherwise, the resulting image will only be displayed
in the active display frame on the graphics monitor.

Alternately, the user can run the program interactively by tyWing d.als without naming parameter
values on the command line. In this case, the program will prompt the user for parameter values using
the standard GRASS parser interface described in the manual entry for parser.

Parameters:

hnmap=name Name of input raster map layer to be used for HUE values.

Lmap-=name Name of input raster map layer to be used for HITENSITY values.

a.map=narne Name of input raster map layer to be used for SATURATION values.

eut=naw Name of the output raster map layer combining hue, intensity, and saturation
values from input layers.

While any raster map layer can be used to represent the hue information, map layers with a few very
distinct colors work best. Only raster map layers representing continuously varying data like elevation,
aspect, weights, intensities, or amounts can suitably be used to provide intensity and saturation
information.

For example, a visually pleasing raster nmap layer can be made by using a watershed nmap for the hue
factor, an aspect map for the intensity factor, and an elevation map for saturaim. (The tiser may wish
to leive out the elevation information for a first try.) Ideally, the resulting image should resemble the
view from an aircraft lookitg at a tenrain on a sumy day with a bit of haze in the valleys.

THE PROCESS
Each map cell is processed individually. First, the working color is set to the color of the
corresponding cell in the map layer chosen to represent HUE. Second, this color is irultiplied by the
red intensity of that cell in the INTENIY nmap layer. Ihis map layer should have ai appropriate
gray-.scale color table associated with it. You can ensure this by using the color manipulation
capabilities of d.display or d.colors. finally, the color is made somewhat gray-txsed on the red
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intensity of that cell in the SATURATION map layer. Again, this map layer shiudd have a gray-scale
color table associated with it.

NOTES
This program produces an image and (optionally) a raster map layer with 1000 colors (10 intensities
each of red, green, and blue). The resulfing image and raster map layers will not display properly if the
graphics display monitor does not have at least 1000 colors while the user is running in float
colormode. Thus, unless the display device has 1000 colors, it is necessary to run the GRASS
command

ddcolamode mode=fixtý

before nmning d.his. Otherwise, the colors will be incorrectly displayed on the graphics monitor.

Either (but not both) of the intensity or the saturation map layers may be omitted. 'Ibis newans that it is
possible to produce output images that represent combinations of his, hi, or hs.

SEE ALSO
d.34 d.colormode, d•colors, dicolortable, dAisplay hsv.rgb.sh, rgbJzsv sh and parser

AUTHOR
James Westervelt, U.S. Army Construction FEgineering Research Laboratory

(iRASS 4.0 (Summer 1991) U.S. Anny (CHU. 34



d.listograim GRASS Reference Manual diistogram

NAME
tdhistogram - Displays a histogram in the form of a pie or bar chart for a user-specified raster file.
(GRASS Display Program)

SYNOPSIS
d.hltogram
d.hiatogram hdp
d.hitogram [-zq] mrop=name [eolor=name] [style=nane]

DESCRIPTION
d.histogram displays the category-value distribution for a user-specified raster map layer, in the form of
a bar chart or a pie chart. The display will be displayed in the active display frame on the graphics
monitor, using the colors in the raster map layer's color table. The program determines the raster file's
category value distribution by counting cells.

OPTIONS
The user can ni this program either non-interactively or interactively. The program will be run non-
interactively if the user specifies the name of a raster map layer and (optionally) any other desired
parameters and flags on the command line, using the form:

d.hltogram [-.zq] .hap=nanw [c or=namej [style=nameJ

If a map name is given on the conmmnd line, any other parameter values left unspecified on the
command line will be set to their default values (see below). Alternately, the user can simply type
d.histogram on the command line, without program arguments. In this case, the user will be
prompted for needed inputs and option choices using the standard GRASS user interface described in
the manual entry for parser.

Flags:

-z Display zero-data information (cells with category value zero) in the histogram.
Hf the -z flag is set, then cells with category value 0 in the named raster map layer
will be included in the pie or bar chart. If this flag is not set, then cells with
category value 0 will be excluded from the bar chart.

-q Gather the histogram quietly, without printing messages on program progress to
the user's terminal.

Param'nerL

map=nane The name of an existing raster map layer in the user's current mapset search path
for which a histogram is to be displayed.

color =nanw The name of the color to be tused for the axis, text-labels, and tic-marks on the
lie or bar chart.
(ptions: white, red, orange, yellow, green, blue, indigo, magenta, violet, brown,
gray, and black.
Default: color-=white

style=narne lhe style of the histogram. If style=bar, then d.histogram will display the
statistics in the form of a bar chart. If utyle=pie, then d.histogram will display
the statistics in the forn of a pie chart.
Options: bar or pie
Default: style =bar

NOTES
d.histogram uses the current geographic region settings and the current mask (if one exists).

d.hi~sogram uses the colors in the map's color ox)k-up table (i.e., the map's coIr or colr2 file). To
view results correctly on the display monitor, make sure the color mode is correctly set before running
d.histogram (i.e., set dcolormode---Bot).
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d.histogram does not erase the active frame before displaying output.

SEE ALSO
d.colormo,*, d.colors, d.colortable, d.display, d.erase, g.region, r.mask, r.stats, and parser

AUTHOR
David Johnson
DBA Systems, Inc.
10560 Arrowhead Drive
Fairfax, Viuginia 22030
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NAME
dicons - Displays points, as icons, at user-defined locations in the active display frame on the graphics
monitor.
(GRASS Display Program)

SYNOPSIS

diecmi
d.icons help
dJcons I-r] icon=name [eolor=name] [size=value] [points=namej

DESCRIPTION
d.icons graphically displays point (site) locations as icons in the active frame on the graphics monitor.
Geographic coordinates are read either from standard input or from an input file whose name is stated
by the user. At each site location, a user-defined icon is displayed.

OPTIONS
The user must enter at least the name of an icon file storing a graphic representation of the icon to be
displayed, and the geographic coordinates of the points at which they will appear.

The user can run this program either non-interactively or interactively. The program will be run non-
interactively if the user specifies the name of an icon file and (optionally) any othe desired parameters
on the command line, using the form:

dicons [-r] icon=name [color=uame] [sze=raluel [poits-=nanv]

If the user fails to specify the name of a points file on the command line, the program will prompt the
user to enter geographic coordinates from standard input. If the user specifies at least the name of an
icon file on the command line, any other parameter values left unspecified by the user will be set to
their default values (see below).

Alternately, the user can simply type:

d.icons

on the command line, without program arguments. In this case, the user will be prompted for needed
parameter values using the standard GRASS user interface described in the manual entry for parser.
The geographic coordinates at which icons are to be displayed can still be input from an input file
(points) in interactive use.

Flag:

-r Coordinates are input in reverse order (i.e., as northing easting).

Parameters:
icon=name The name of an existing file containing a graphic representation of the icon to be

drawn. icon files can be created by the user using the p.icons command and are
stored under the icons directory under the user's current mapset.

color=name Sets the current icon color to the name stated.
Optio•rs: red, orange, yellow, green, blue, indigo, violet, gray, white, and black
Default: color =white

size=value The icon scaling factor.
Options: 1-1000
Default: size=1

points=name The name of a UNIX file contaiining the geographic coordinates of sites at which
icons are to beI drawn. Since this is a UNIX file, the user slhuld specify the name
using standard UNIX file minting conventions. If this file is not in the user's
current working directory, its pathname sholdd he specified. The iile contents
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should consist of a series of geographic coordinates that fall within the boundaries
of the current geographic region. Each site location should be stated on a
separate line as an easting and northing (in that order) separated by a single blank
space. If no points file is specified by the user, input is taken from standard input
and should be given in the same form; to end standard input, type end (or press
control-d).

EXAMPLE
An icons file contains a graphic representation of the icon to be displayed. liere, spaces represent areas
of no color, and x's represent areas of color. For example, the user might construct an icon resembling
a cross in the following way:

x
x

xxxxx
x
x
x

This icon miight be stored in a file called cross (under the user's $LOCATION/icons directory). If the
user specified that this be the icon file used while running d.icons, this cross would then appear in the
color and size specified by the user, at each site location named in the points file.

Note: icons are created with the p.icons conmnand.

The points file lists the geographic coordinates of site locations (at which icons will be displayed).
This file shotld take the form:

easting northing
easting northing
easting northing

If the user sets the -r flag, the order of these coordinates should be reversed (i.e., coordinates should be
given as northing easting).

If the points file is not specified, then the corrdinates are read from the keyboard or across a pipe. 'This
feature allows users to enter the coordinates by hand, or, more usefully, to get then from another
progrmn. For example, to display icons at locations specified in a sites list:

s.ott.asci name I dicons icon=cross
where name is the name of a site list, and cross is the uunie of ai icon.

SEE ALSO
d.points, d.sites, d.where, p.icons, s.db, s.out.ascii, v.db, and parser

AUTHORS
C)ntribtuted by:

David Johnson
DBA Systems. Inc.
10560 Arrowhead Drive
Fairfax, Virginia 22030

Modified !b':

Michael Shapiro
U.S. Anry Construction Fjngineering Research ILaboratonr
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NAME
d.label - Creates and displays text labels in the active display frame cn the graplics monitor.
(GRASS Display Program)

SYNOPSIS
diabel
dJabel help
dlabel [uize==value] [backcoalr=namel [textcolor=namel [font=namej

DESCRIPTrON
d.label allows the user to create and display text labels in the active frame on the graphics motitor. It
interactively requests that the user type in text and use the pointing device (mouse) to identify where
this text is to be placed within the active graphics frame. Ihe program will prompt the user for label
size, background color, text color, and text font type, if the user fails to specify these values on the
command line. Program prompts use the standard GRASS parser interface described in the manual
entry for parser.

Parammeters:

size=value Sets the label text size to the specified number. Values are stated as a percentage
of the frame height; e.g., a size of 10 will make each line of text equal to one-
tenth the height of the display frame.
Options: 0-1000
Default: 10

backeoror-=narm Sets the color of the label background to the name stated.
Options: red, orange, yellow, green, blue, indigo, violet, gray, white, and black.
Default: black

texteoler =name Sets the color of the label text to the name stated.
Options: same as for backcolor.
Default: white

font=name Sets the font type used for the label's text to nanw.
Options: romand, romanp, romant, romans, scriptc, scripts, rownacs, italicc,
italiccs, goihitt, godigrt, and gothgbt. The user can view these available fonts by
running show.fonts.sh.
Default: romaw (Roman simplex font type), or whatever font the user has set
the font type to before entering d/abel.

NOTES
This program will allow the user to display labels anywhere in the active display frame, even in areas
lying outside of the current geographic region.

d.label will only allow the user to type in one line of text. The fully interactive program diabels can
be used to create text labels having as many as four lines.

d.label does not create paint labels files displayable by d.paint.labels -- d/abels does. These
programs should be integrated in future GRASS releases.

BUGS
If the user is nming GRASS under X Windows, and the user enters a text label longer than 80
characters (i.e., allows text to wrap onto a second line), X Windows will stop the user's GRASS
graphics monitor without throwing the user out of GRASS. If this happens, the user should simply
restart a graphics monitor, using d.nxm.
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SEE ALSO
d.display, d.font, d.labels, d.legen4, d.mon, dlpaint.Iabels, d.rast, d-scale, ditexf, utijle, d.where,
show.fotas .sh and parser

AUTHOR
James Westervelt, U.S. Arnry Consnition Engineering Research I-abmtory
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NAME
d.labels - To create/edit GRASS paint label files for display on the graphics monitor.
(GRASS Display Program)

SYNOPSIS
dJabels

DESCRIPTION
The d.labels program allows the user to interactively create and modify paint-labels files for use with
the p.map and dLpaint.labels programs. TIhe paint labels files created will be stored in the user's
current mapset under the Ipaintfiabels directory.

d.labels is fully interactive, and requires use of a graphics monitor. After the user has typed

d.labds

and has typed in the name of a new or existing paint-labels file, the user is asked to indicate label
positions on the display frame using the mouse-pointer, and to edit label parameters that define the
label's size, color, and other characteristics through use of a visual-ask (VASK) data entry screen. The
mouse can also be used to indicate the geographic coordinates of locations within the current
geographic region in the active frame. It is helpful to display a relevant data file in the active display
frame before running d.labels to provide visual clues for label placement.

USER PROMPTS
You will first be prompted to enter the name of either an old paint-labels file that you wish to modify,
or a new paint-labels file that you wish to create. The following is the file name prompt:

Fnter the name of an existing labels file
Enter list for a list of existing labels files
HIt RETURN to cancel request

If you enter the name of a new (non-existent) paint-labels file, you are asked to indicate a location
falling witlin the current geographic region in the active display frame at which the label is to be
placed.

Mouse Buttons
Left: Place Label Here
Middle: Where Am I?
Right: Quit

Once you have indicated a position, you will be presented with a data-entry screen (also known as a
VASK screen) so that you can enter the paint-label parameters that define how the label will appear on
the display or on the color printer. Once you finish entering the label-parameters, and you hit the
-ESC> key to proceed, the label will be displayed on the screen. If you like the appearance of the
label, enter "y" to the "Look OK?' prompt; if not, enter "n" and you will again be presented with the
data entry screen. Once you approve the label's appearance, you will be asked to indicate the position
of the next label.

If you choose to display an already-existing paint-labels file, you will be shown the labels in that file
one at a time. For each label, you will be asked: "Look OK?' If you answer "n" to the "Look OK.?"
prompt, you will be presented with the data entry screen so that you may modify the appearance of the
label to your liking.

On-line help is available. If you are puzzled about what should go in a data entry field, just enter
"help" in that field, hit the <FSC> key, and you will be presented with a short description of the field
and what ymu may enter
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"The following is a list of the different fields in the data entry screen and a short description of each.

TEXT: The user can enter up to four lines of text.

SKIP: yes/no. If no, label will be printed. If yes, the label will be retained in the file but
not printed.

LOCATION: Deternines where the text will be located. The user specifies the easting
and northing in -nap units, and (optionally) specifies a vertical and horizontal offset (in
printer pixels) from the specified easting/northing. (lhe vertical (y) offset will shift the
location to the south if positive, north if negative. 'Ilhe horizontal (x) offset will shift the
location east if positive, west if negative.) These offsets are provided to allow liner
placement of labels.

RESET LOCATION: yes/no. If yes, the user will be allowed to use the mouse to select
a new location for the label. The mouse buttons will function as follows:

Mouse Buttons
Left: Place Label I-Lre
Middle: Where Am I?
Right: Quit

PLACEMENT: Determines which part of the label to which the location refers. This may
be specified as:

lower left (lower left comer of the text)
lower right (lower right corner of the text)
lower center (bottom center of the text)

upper left (upper left corner of the text)
upper right (upper fight corner of the text)
upper center (top center of the text)

center (center of the text)

TEXT SIZE: Determines the size of the lettering used in the label. Text size (height) is
stated in units of (ground) meters; e.g., a text size of 500 sets the height of each line of text
equal to 500 ground meters. Thus, text will appear to grow or shrink when displayed,
depending on the user's current geographic region settings.

TEXT COLOR: This selects the text color. This color can be specified in one of three
ways:

1) By color name:
aqua black blue brown cyan gray green grey indigo magenta orange purple red
violet white yellow

2) As red, green, blue percentages. For example: -5.4.7
(This form is not supported by dLpaint labels, but see p.imp and p.labels.)

3) By printer color nummber, to get the exact printer color.
(This form is not supported by d&paintrabels, but see p.imp and p.labels.)
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Note. If the user sets the text color equal to the background color, the text will not
appear on the graphics monitor.

WIDTH: ihis determines the line thickness of the letters. The normal text width
should be set to 1. Larger numbers can be used to simulate bold face.
(d.painr.labels ignores this value and always uses 1.)

HIGHLIGHT COLOR: The text can be highlighted in another color so that it
appears to be in two colors. The text is drawn first in this color at a wider line
width, and then redrawn in the text color at the regular line width. I-ighlight colors
are not shown on the graphics display, they are only shown in the output from
p.Iabels and p.map.

HIGHLIGHT WIDTH: Specifies how far from the text lines (in pixels) the
highlight color should extend. Highlight colors are not shown on the graphics
display, they are only shown in the output from plabels and p.map.

BACKGROUND COLOR: Text may be beted in a solid color by specifying a
background color (see TEXT COLOR above to specify a color). Specify none to
use no background.

OPAQUE TO VECTORS: yes/no. This field only has meaning if a background
color is selected. yes will prevent vector lines from entering the background. no
will allow vector lines to enter the background.

BORDER COLOR: Select a color for the border around the background. Specify
none to suppress the border.

NOTES
This program is fully interactive and requires no conmand line arguments.

If the user types the word help in a data entry field while entering label information, acceptable field
choices will be listed.

Labels nmst be placed within the current geographic region. If the user attempts to place a label
outside of this region, the program will appear to loop endlessly. It is simply failing to display a label
positioned beyond the boundaries of the current region; in this event, the user should simply reposition
the label.

Labels created by this program are stored in ASCII files under the dLrectory $LOCAIICI/4aintAabels.

SEE ALSO
dLlabel, d.paint.labels, drast, d.vect, d.where, piabeLs, pinap

AUTHOR
David Johnson
DBA Systems, Inc.
10560 Arrowhead Drive
Fairfax, Virginia 22030
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NAME
d.legend - Displays a legend for a raster map layer in the active frame on the graphics monitor.
(GRASS Display Program)

SYNOPSIS
dJegend
dJegend help
dJegend Imap=-ane [cohnr=nameJ [lines=value]

DESCRIPTION
d.legend displays a legend for a user-specified raster map layer in the active frame on the graphics
monitor. The legend's size is based on the height of the active frame. The user should therefore take
care to create a display frame of suitable dimensions before nunnirng dJegend. d.legend will only
obscure those portions of the active frame that directly underlie the legend.

The user can run d.legend either non-interactively or interactively. If the user specifies the name of a
raster map layer on the command line, the program will rn non-interactively. Default legend text
color and number of lines will be used unless the user specifies other values on the command line.

Alternately, the user can simply type diegend on the command line; in this case, the program will
prompt the user for parameter values using the standard GRASS parser interface described in the
manual entry for parser.

Parameters:

map=name Name of a raster map layer whose legend is to be displayed in the active display
frame.

color =name Sets the legend text color to the name stated.
Options: red, orange, yellow, green, blue, indigo, violet, magenta, brown, gray,
white, and black.
Default: white

lins,--value Number of lines to appear in the map legend.
The number of lines refers to the maximum number of lines of type that can bew
displayed given the height of the active display frame. If unspecified by the user,
the program will divide the display frame into the number of lines required to
display all of the catcgory labels and colors associated with the namied map. To
decrease the size of the displayed text, increase the number of lines.
Options: I - 1000
Default: Set lines value equal to the number of map categories

NOTES
"The legend text size is based on the nwnber of lines requested (or, by default, on the number of lines
needed to display the legend). If the user attempts to display a very long legend in a relatively shorl
display framne, the legend may appear in unreadably small text.

SEE ALSO
d.colormode, d.colors, d.colortable, d.display, d.erase, d.font, d.frame, d.gri4, d.label, d.labels,
d.rast, d.scale, and parser

AUTHOR
James Westervelt, U.S. Arny Col strnction ingicering Research Laboratory
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NAME
d.mapgraph - Generates and displays simple graphics on map layers drawn in the active graphics
monitor display frame.
(GRASS Display Program)

SYNOPSIS
d.mapgraph
d.mapgraph help
dinapgraph [input=name] [coelr=name] [vsize=value] [h-ize=value]

DESCRIPTION
d.mapgraph draws graphics that are described in standard input (default) or the UNIX input file name.
If commands are entered via standard input, a ctrl-d is used to signal the end of input to dnmapgraph.
"Ibis program performs essentially the same function as d.graph; however, point locations are specified
to djrpgraph in the geographic coordinate system of the user's current mapset and location (i.e., in
map coordinates), rather than in graphics display screen coordinates.

The program can be run interactively or non-interactively. The user can run the program completely
non-interactively by specifying the name of a file containing dimpgraph graphics commands and the
values of all needed parameters on the command line. The user can instead elect to run the program
partially interactively, by specifying any/all of the parameters except the graphics input=nanm
parameter on the command line. In this case, dimpgraph will expect the user to input d.mapgraph
graphics commands from standard input (i.e., the keyboard) and will (silently),prompt the user for these
graphics commands. Alternately, the user can simply type dumapgrapb on the command line, and be
prompted for the values of all parameters (the user can still input graphics commands from an input file
using this form.) In this case, the user is presented with the standard GRASS parser interface described
in the manual entry for parser.

Parameters:

input=nanew Name of a UNIX file containing graphics instructions. Specify the full path name
of the file if not in the current directory. If no file name is given, commands are
taken from standard input.

color-=name Starting color desired for graphics.
Options: red, orange, yellow, green, blue, indigo, violet, magenta, brown, gray,
white, and black.
Default: white

d.mapgraph is used for drawing simple graphics on top of map layers. The coordinate system used by
d.mapgraph is the same as that of the map layer displayed in the active display frame on the graphics
monitor (or that of the user's current region, if no map is displayed).

"lhe graphics language is simple and uses the following commands:

# comment
A line of conmment which is ignored in the processing.

move XpOS ypos
The current location is updated to xpos ypos (where these, respectively, are the easting and
northing, of geographic coordinates stated in the map coordinate system of the user's current
GRASS location, falling within the current region and active frame). If unspecified by the
user, the current location becomes (0,0). If, as most likely, the point (0,0) falls outside of the
user's current rc-gi(xi1 graphics drawn there will not appear in the graphics frame.
Nole: use g.region to ob)tain the coordinates of current location. Use d.where to obtain
specific map coorrdinates of various points on the raster imap displayed in the active frame.
Note: there must be a space between xpos and ypos.

draw xpos ypos
A line is drawn in the current color from the cutent location to the nmw location xpOS ypos,
which then becomes the current location. xpos and ypos are (respectively) an easting and
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northing stated in the map coordinate system of the user's current iGRASS location, and located
within the user's current geographic region and active frame.
Note: there must be a space between xpos and ypos.

color color
Sets the current color to that stated. Color opAions are: re4 orange, yellow, green, blue,
indigo, violet, magenta, brown, gray, white, and black.

size xper yper
Subsequent text will be drawn such that the text is xper percent of the display frame's width
and yper percent of the display fnrne height. If not specified by the user, the text size
becomes 5% of the active frame's width and 5% of the frune's height. 'Ihis is equivalent to
entering size 5 5.

text line-of-text
The stated text is drawn at the current location using the current color mid the current size.

icon type size x y
Draws an icon of types o, x, or + with specified size at location x.y. Note: type o designates
a square.

polygon
xpos ypos
xpos ypos

The map coordinates appearing on lines beneath the word polygon, one pair per line,
circmunscribe a polygon which is to be filled with the current color.

NOTES
d.nmapgraph is identical to the vigraph comrnand, except for the difference in coordinate systems used.
d.mapgraph will complain if the user enters something to stndard input that it does not tuderstand.
Blank lines in the input file will result in this error message.

SEE ALSO

d.INTRO, d.frame, d.graph, d.rast, d.zoa'n, g.region, grass.logosh, and parser

AUTHOR
James Westervelt, U.S. Army Construction F-jgineering Research I aboratorv
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NAME
d.measure - Measures the lengths and areas of features drawn by the user in the active display frame
on the graphics monitor.
(GRASS Display Program)

SYNOPSIS
d.measure
d.ineasure help
d.measure [cl=name] [c2=name]

DESCRIPTION
d.measure provides the user with an interactive way to measure the lengths and areas of lines and
polygons drawn by the user in the active frame on the graphics monitor. Lines and polygons are drawn
using a pointing device (mouse). Each line segment is drawn in colors cl and c2. A mxos button
menu indicates that the user can find out the geographic coordinates of the cursor location, draw line
segments between user-specified vertices, and quit d.measure. Lines and polygons are defined by the
series of vertices marked by the user. If more than two successive vertices are drawn, dineasure prints
the area encompassed (d.measure will assume the area is closed even if the user has not joined the first
and last vertices). Line lengths are stated in the same units as those of the current LOCATION. Areas
are stated in hectares, square miles, and square meters.

Lines and polygons drawn using d.measwe will overlay (not overwriie) whatever display cunently
appears in the active frame on the graphics monitor. The user can, for Tar-rle, run drast or dvect
prior to ninug d.measure, and use raster and/or vector maps as a backdrop.

OPTIONS
The user can specify the colors in which line segments will be drawn by setting the values of cl and
c2 on the command line. Default line colors (see below) will be used if the user does not specify the
values of cl and c2 on the cormmnd line.

Parameters:

el =name The first color in which each line segment is drawn, while being positioned.
Options: red, orange, yellow, green, blue, indigo, violet, magenta, brown, gray,
white, and black
Default: white

c2=nanm The second color in which each line segment is drawn, after its vertices are fixed.
Options: Same as cl.
Default: white

NOTES

d.measure uses all segments drawn by the user when computing area. If the user draws an area within
another area, the combined area of both regions will be output.

SEE ALSO
d.display, d.frame, d.graph, d.mapgraph, d.rast, d.vect, d.where

AUTHOR

James Westervelt, U.S. Army Construction Eigineering Research Laboratory
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NAME
d.mewnu - Creates and displays a menu within the active frame on the graphics monitor.
(GRASS Display Prograr,'

SYNOPSIS
d.menu
d.menu help
d.menu [bcolar=nanej [tcolor=-nane] [dcdaor=name] [aize=value]

DESCRIPTION
d.menu allows the user to create a menu containing a title and options, and to display this menu in the
active frame on the graphics monitor. After the menu is displayed in the active frame, the lyxintilb'
device (mouse) is activated and must be used to select one of the menu options. The number
associated with the selected menu option is then printed to standard output and the lrogram exits. 'lhis
program provides GRASS macro writers with a mouse interface for users.

Parameters can be stated on the command line, from within standard input, or (as illustrated in
EXAMPLE) from within a script file.

The user can specify the menu's background, text, and line colors (bcodor, tcolor, and dcolor) and the
menu size (size) on the command line. If the user sets at least one of these values on the conunand
line, any remaining values that are not specified on the command line will be set (autoxnatically) to
their default values (see below). Alternately, the user can simply type d.menu on the command line;
in this case, the program will prompt the user for the menu colors and text size using the standard
GRASS parser interface described in the manual entry for parser. The user will then be (silently)
prompted to enter the menu's location and contents through standard input (see Menu Infomzation,
below).

Parameters:

bcolar=name Sets the color of the menu background (the rectangle on which the text sits).
Options: red, orange, yellow, green, blue, indigo, violet, magenta, brown, gray,
white, and black.
Default: black

tcador =name Sets the color of the menu text.
Options: Same as those for bod or.
Default: white

dcoler=namw Sets the line color used to divide text lines in the menu.
Options: Same as those for bcolor.
Default: white

ze --value Sets the menu's text size to the specified value. Sizes are stated as percentages of
the height of the active graphics display frame.
Options: 1 - 100
Default: 3 (i.e., 3%)

Menu Information:
After the user has (optionally) specified menu colors and size, the program expects the user to enter
information atxbut the menu's location and content. The menu will be placed in the lower left comner of
the active display frame by default if the user does not position it elsewhere using the .X or .1,
commands.
The user specifies the menu contents by typing in a menu title followed by the option choices to appea
in the menu when displayed. xhe user must enter a menu title and at least one menu option.
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.T value SpeLifies the menu's distance from the active display frame's top edge (as a
percentage of the active frame's height).
Note: Not required

.L value Specifies the menu's distance from the active display frame's left edge (as a
percentage of the active frame's width).
Note: Not required

menu title A title tiot describes the type of options listed in the mnmu, and that will appear at
the top of the menu when it is displayed.

option nanw(s) The options that will appear in the menu when displayed. Each menu option should
appear on a separate line. The user may enter as many options as desired, but must
enter at least one menu option.
Note: The user should choose a menu size and location that will allow all menu
options to be displayed in the active frame.

If the user enters the menu title and option(s) from standard input (i.e., at the keyboard rather than frm
a file), the user should enter control-d to end input and display the menu in the active fhame on the
graphics monitor. (Note: The d.menu program can also be incorporated into UNIX Bourne shell script
rmcros. The below example shows how this might be done.)

EXAMPLE
In the following example, the shell script iewtu2 calls the shell saipt cdo/r.seect, which contains
d.menu commands to display a menu in the current frai e on the graphics amonitor. After the user
selects an option from the display menu, the selection number is available for use by iaeu2.

Contents do Me nvnu2:

. /b/csh -f
set option = 0
set colors = (red green blue black white)
@ option = 'color.select"

if ($option <-- 5) then
set color = $cokorSoptron)
echo $color

ea•!
exit

Cmten" d Me colorselect:

iN/bin/csh-f
d.menu bcolor =red tcolor =green dolor- =yellow size --5 << F
.T25
.L25
Color Choices
Opton I
Option 2
Option 3
Option 4
Option 5
FOF

If the user runs menu2, a menu will be displayed on the graphics monitor that has red background,
green text, with menu options divided by yellow lines, and a text size of 5% of the active display frame
height. The mouse cursor will become active, allowing the user to select (by pointing with the noise)
one of the displayed menu options. Here, these menm options are called Option 1, Option 2, and
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Optin 3, etc. The first line of text (here, the words Color Choices) contains the tite of the menu;
this line is not a menu option that can be chosen by the user with the mouse. When the user presses
one of the mouse buttons while pointing to the desired mennu choice, the nmmber of the option chosen
will be available for capture by the shell script nwnu2. nenu2 is a simpe example that takes this
information and only echoes it to the screen.

NOTES
Although the user can vary text size, all :cxt within the same menu is displayed in a single text size
(and font). If the user specifies that items included in the menu's text be displayed in different sizes,
all text will be displayed in the size stated last.

SEE ALSO
d.display, d.font, d.frane, d.grid &Llabel, d.legend d.paint.labeLs, djext, djitle, show.fonussh awd
parser

AUTHOR

James Westervelt, U.S. Army Constrction Engineering Research Laboratory
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NAME
d.mon - To establish and control use of a graphics display monitor.
(GRASS Display Program)

SYNOPSIS
d.men
d.mon help
damon [-ILprs] [start=name1 [step=namel [select=name [mnlock=namel

DESCRIPTION
The GRASS program d.non allows the user to start, select, list, query the status of, release control of,
stop, and unlock control of, available graphics monitors. The user can run this program either
interactively (through a series of menus), or non-interactively by typing the name of the monitor to
start, stop, select, or unlock, and any desired figs on the command line.

Flags:

-I List all monitors

-L List all monitors (with current status)

-p Print name of currently selected monitor
-r Release currently selected monitor

-s Do not automatically select when starting

Parameters:

start =name Name of graphics monitor to start

stop=name Name of graphics monitor to stop

select=name Name of graphics monitor to select

unlock =name Name of graphics monitor to unlock

When the user enters the command danon without specifying parameter values,
the below menu appears on the screen:

MOMTOr1DR MENU
Making sure that the graphics monitor is running:

S - Start a graphics monitor
(also awomatically selects this monitor)

2 - Stop a graphics monitor

Choosing a graphics monitor for your graphics:

3 - Select a graphics device for output
(currently selected monitor: name)

4 - Release control of the graphics driver
(let someone else use it)
(option 4 appears only after selection of a monitor)

REFIURN quit
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"lhese larameters perform the followving functions:

I Start a Monitor.
In order to display on-screen GRASS graphics, the user must start and select a graphics monitor.
By default, the start command actually runs two comnmands, to both start and select whatever
monitor is named by the user. ([he user can get a list of available monitors by setting the -1 or -1.
flag on the command line.)

When a monitor is started, it is therefore also (automatically) selected for output, unless the -s
flag is set by the user; the user can also explictly select a monitor that has been started (see (3)
below). After a monitor is started, a blank graphics frame should appear on whatever terminal the
user is using to display graphics.

The desired monitor should be started once and need not be restarted unless it is stopped (option
2) for some reason. A monitor may continue to run for an)y length of time, even when no GRASS
session is being run. The monitor program runs in the background.

2 Stop a Monitor.
Sometimes the monitor program needs to be stopped (terminated). Choosing option 2 will
terminate a user-specified monitor program.

A graphics monitor has two different types of status: monitor program not running, and monitor
running. A monitor that has been started and/or selected will be listed as running; a monitor that
has been stopped (or not started) will be listed as not running. The -4 (list status) flag will list the
status of each monitor connected to the system.

3 Select a Monitor.
When the user starts a monitor, it is also (automatically) selected for graphics outpuxt unless the
user sets the -s flag. In order to use (direct graphics output to) a monitor, the user must select that
monitor for use, either by simply starting the monitor without the -s flag or by cxplictly- selerting
the monitor for output using option 3. Onfly running monitors can be selected for graphics output.
Once the user has selected a monitor for output, no other user can use this monitor for graphics
output until the monlitor driver is either released (by the user) or unlocked (by any user on the
systeml).
The user can nin multiple graphics monitors bw simply starting each of the graphics monitors
drivers he wishes to direct Otxmput to.

4 Release a Monitor.
Once a user has selected a monitor for graphics output, i. is locked for use by that user until
either: (1) the user voluntarily releases control of the monitor for use by another (option 4). or (2)
another GRASS user unlocks the user's control of the monitor. Menu option 4 appe×ars omll\ to th1e
person who has selected the monitor (sinice only thal user cami relcase control of hi'. sclectted
graphics ninitor.) If another user wvishes to unlock the user's control of the monitor, that user
must nrn d.rmm from the command line and set the tunlock-•name Ixtraineter.

You ma\ choose multiple options within the d.nrn progran. To lea\ve (exit) the d.non mieknu, prc's,
the -AZI'URN> key.

NOTES
T'he d.rmv prograin can rotgulatc control of graphics monitors Ixth in systcm.s using na ultiple niomlitors
and in systenms using a single graphics monitor.

SEE ALSO
d.erase, d.frame, wmnitorcap

AUTHOR
Michael Shapiro. U.S. Arny ('bnirlction Ijiginccriinig Research l~aboratory
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NAME
d-paint-labels - Displays text labels formatted for use with GRASS paint (piabels, pjnap) output to
the active frame on the graphics monitor.
(GRASS Display Program)

SYNOPSIS
d.paistdabels
d.pamtlabels help
d.paint.labels file =name

DESCRIPTION
d.paint.labels displays the paint label file name in the active display frame on the grapircs monitor.
"Ihis file can be generated by the labels option in the pJabels program, the d-labels program, or
simply created by the user as an ASCII file (using a text editor like vi) and placed in the appropriate
/paintflabels directory under the users current mapset and location
(i.e., under $L.OCA31ON/paintAabels).

OPTIONS
Parameter:

file=nanE Name of ASCII file containing paint labels.

This program can be run either non-interactively or interactively. If the user specifies the name of a
paint labels file on the command line, the program will run without interacting with the user.
Alternately, the user can type simply d.paintJabels on the command line; in this case, the program
will prompt the user for the name of a paint labels file using the standard GRASS parser interface
described in the manual entry for parser.

NOTES
Some of the information stored in the label file is unused by d-paint.labels. The unused infonmation
found in a label file is printed to standard output. This extra information is used by such programs as
p.labels and pimnp.

SEE ALSO
d.display, dtfont, iLlabel, d.labels, t&texr, dditle, plabeLs, pjnWp and parser

AUTHOR

James Westervelt, U.S. Army Construction Engineering Research Laboratory
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NAME
d.points - Displays point graphics in the active frame on the graphics display monitor.
(GRASS Display Program)

SYNOPSIS
d.points
d.points help
d.piants [coler=namej [size=value] [type=nanmj tfile=namr]

DESCRIPTION
dtpoints displays points whose coordinate location- are specified by the user and located within the
current geographic region in the active display frame on the graphics monitor. Point coordinates are
read either from standard input or from a tile stated oy the file=name option. When entering
coordinates through standard input, the user presses contrt.'-d to sigial the end of input to d.points.

"The program can be run interactivel] or non-interactively. The user can run the program completely
non-interactively by specifying the name of a points file (containing the geographic coordinates of icons
to be sited) and the values of all needed parameters on the comnand line. If the name of an input file
to d.points is given on the command line, any other parameter values left unspecificd on the conmnand
line (e.g., the icon color, size, and/or type) are set to their default values.

"The user can instead elect to run the progran partially interactively, ey specifying any/all of the
parameter- except the points file=narn parameter on the command line. In this case, d.points will
expect the user to enter icon locations from standard input (i.e., at the keyboard) ,aid will (silently)
prompt the user for these locations. Each icon location should be entered as an casting and northing
pair separated by a space, followed by a carriage return. Coordinates should be stated in whatever map
coordinate system is used by the user's current GRASS location. The user presses control-d to signal
the end of standard input to d.points.

Altenately, the user can simply type dpoints on the cormmand line, -uid be prompted for the values of
all parameters (the user can still input icon coordinates from an input tile using this form). In this case,
the user is presented with the standard GRASS parser ii, erface described in the manual entry for
parser.

Parameters:

color =name Sets the current color to the name stated.
Options: red, orange, .yellow, green, blue, indigo, violet, gray, white, and black
Default: gray

size=vaiue Size of icon in pixels.
Options: 0-100k (pixels)
DXefatdt: 5 (pixels)

type -name Sets the shape (type) of the icon to be drawn to name.
Options: x, diamond, box, +
Default: +

file =nam Ta lake input from the UNIX lile name. (Note: '[his tile must be in the user s cuirrent
directory or given by its full path nanic.)
Default: Standard input.
The file contents should consist of a series of geographic coordinates that Wit within the
boundaries of the current go ezriphic rqgion falling within the active display frame 'refer
to d.where or g.region for th,,e cc•' linatcs). FEach icon location shouild be specificd
by an casting and northing (in that order) separated by a single blNai- space, wild
followed by a carriage return. IF astihs and Inorlhings shotdi oc stated in whatever map
coo•rdivate svstem is beini wwd by the user's current (GilRSS location.
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NOTES

d.poinzs will display a point at the location specified in the active frame, even if the point lies outside
the boundaries of current geographic region.

SEE ALSO

d.frame, d.where, d.sites, g.region, s.out.ascii, and parser

AUTHOR

James Westervelt, U.S. Army Construction Engineering Research Laboratory
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NAME
d.profile - Displays profiles of a user-specified iraster map layer.
(GRASS Display Program)

SYNOPSIS
d.profiie

DESCRIPTION
T7his coninand works My ineractively. It clears the entire graphics screen and provides a graphical
interaction allcrxing the selection of transects for which profiles are then generated.

USER PROMPTS
First, you will be presented with at prompt asking von to choose a ralster matp laver to bex- profiled. Once
you specify a valid raster tnap layer name, the map layer will be displayed in the left half of the
graphics display, and the right half of the dispxiv will be divided into four displaky framnes. T-here will
also be two framnes along the top of the d.isplay: a mouse-buntton menu. frame on the left, and a status
frame on the right.

hemouse-buton iienu initially- offers von three options:

Mouse Buttons:
Left: Where am I?
Middle: Mark FIRST Point of Profile Line.
Right: QUITr this.

You may query the displayed raster map layer by indlicating points w.ith the left mnouse-buttoin. 'the
coordinates and category' value of eatch point that you indicate will be displayed onl in the statuis frame..
If you mark the first pcint of the profile line yot will be presented with the followxing mou'Rse-bu)tttonl

mienu:

Mouse Buttons:
Left: Wvhere aim I'?
Middlle: Mark 'SFC(NI) Point of Profile Line.
NPit lt: QUIT, this.

0ice you miark the seconAd point of the profile line, the profile line w\ill be alabeled (xvitl a letter fro itl A
to D)) and dlisplaved ill one of the four display friunes (in the righlt hand sidec of the screcen. You w\Ill
then be presentmed with at third mou0Lse-bu0ttonl menul:

Lef't: I X) AN( I Il 11 -R
Middle: (1 :AR D)ISPL AY

Rigt: Ti' this.

If v)i x\ would like to miwaother profile, click on fihe left mnloimse-buttomm. If \'ou wi ('11d like to redlisplil\

die ratster nmup iver wukl clear otut thle four profile franies, click on the milddle mw Uxs' buttonl. II \oil
11\o1l1d like to quit, then click omi the right lImtt in.

NOTII'S
I sectlI enliancoieeiammis to d.projile wvotndd include:

IAddinl'- all optioni to dlispl)ay profiles tising, catetgoim colors, like a bar chart.
AI) (-\ln i- lprhIifl lines to) be defcined by a selies, of 'oills, not mutto.

SAllow)k-Ii qg prf ~i I C to be s.a ved inl a file, for Il~cr it,\\ in-~

A]\lI (mi Is wflthe usr to entecr profile flne 1xint by tvp)h c u(lillt

U ''siiiiu~ I S *Auu llj
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AUTHOR
David Johnson
DBA Systems, Inc.
10560 Arrowhead Drive
Fairfax, Virginia 22030
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NAME
d.rast - Displays and overlays raster map layers in the active display frame on the graphics monitor.
(GRASS Display Program)

SYNOPSIS
d.rast
d.rast help
d.rast [-o] map-name

DESCRIPTION
d.rast displays the raster map layer name in the active display frame on the graphics monitor.

"Ihe program can be nm either non-interactively or interactively. If the user specifies the name of a
raster map layer (map=name) and (optionally) the -o option on the command line, the program will nm
non-interactively. Alternately, the user can type simply d.rast on the command line; in this case, the
program will prompt the user for the flag setting and parameter value using the standard GRASS parser
interface described in the manual entry for parser.

Flag:

-o Overlay the named raster map layer onto whatever is already displayed in the active
graphics frame. Any zero category value data areas in the named raster map will seem
transparent, and reveal the underlying image previouasly displayed in the graphics framne.
If the -o flag is set, only cells containing non-zero category values will be displayed
from the overlaid raster map. All other areas (i.e., the portions of the overlaid map
that contain category výdue zero) will leave the underlying display untouched. If the -o
flag is not set by the user, d.rast will (bý, default) completely overwrite whatever
appears in the active graphics display frame.

Parameter:

map=nane Namne of the raster map to be displayed. If the active graphics frame already contains
text or graphics, anl the user does not wish to use the -o option. it is wisc to first
invokc d.erase to clear the active graphics fr-ame before nunning d.rast. After numing
d.rasi. other d. prognuns like d.vect and d.grid can bI: used to enhanicc the plot.

NOTES
"lhe d.rast raster mial) overlay option (-o) only works w\hen the color look-up table for thc rgraphics
monitor is set to d.cOIM'mode fixed.

SEE ALSO

d.choose, d.colornmode, d.colors, d.coloriahle, d.display, d.erase, d.grid, d.ov rlay, d.vect,
d.what.rast, r.reclass, and parser

AUTHOR

.James Westervelt, U.S. Annv, (OC stmncti•ln lginecring Rescarch I aboramtor
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NAME
drast.arrow - Draws arrows representing cell aspect direction for a raster map layer.
(GRASS Display Program)

SYNOPSIS
d.rast.arrow
d.ast.arrow help
dxrast~arrow [map=namej [type=name] [arrow-color =name] [grid-ceIor =name]
[x-color=nane] [unknowncdor=nanw]

DESCRIPTION
d.rast.arrow is designed to help users better visualize surface water flow direction, as indicated in an
aspect raster map layer. There are two ways to specify the aspect layer the program is to use. The first
is to display the aspect map layer on the graphics monitor before nnning d.rast.arrow. The second
method involves setting the map parameter to the name of the desired aspect map. This allows the
arrows to be drawn over any other maps already displayed on the graphics monitor.

d.rast.arrow will draw an arrow over each displayed cell to indicate in which direction the cell slopes.
An arrow can point in one of eight directions. If the aspect layer has a category value denoting
locations of "unknown" aspect, d.rastArrow draws a question wark over the displayed cells of that
category. Cells of category 0 (no data) will be marked with an 'W".

COMMAND LINE OPITIONS
Parameters:

map=nanw Name of an existing raster map layer to be displayed.

type=name Type of existing raster data to be displayed.
Options: grass, agnps, answers
Default: grass
Using this information, d.rast.arrow uses internal information to convert category
values into appropriate arrow directions.

arrow.e.or=name
Color in which ai-rows will be drawn.
Options: white, red, orange, yellow, green, blue, indigo, violet, magenta, brown,
gray, black
Default: green

grid.color =name Color in which grid outlines will be drawn.
Options: white, red, orange, yellmv, green, blue, indigo, violet, magenta, brown,
gray, black
Default: gray

x-color=name Color in which x's will be drawn.
Options: white, red, orange, yellow, green, blue, indigo, violet, magenta, brown,
gray, black
Default: white

unknown-color =namne
Color in which unknown infonnation will be displaycd.
Options: white, red, (range, yxllmv, green, blue, indigo, violet, magenta, brown,
gray, black
Default: red

NOTES
"Ibis programn remains tunder alpha testing. It resides in the sre..dpha directory a nxdmst be conipiled
separately b. the user.
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SEE ALSO
d.framse, d.rast, d.rast.eda, d~rast.num, d.rast.z-oomn d.zoom, g.region, r.nmisk, r-slope.aspect, ajkd

parser

AUTHOR
Chris Rewerls (rewerts@ecn.purdue.edu), Agriciltural Fr~ineering, Purdue UnversitN.
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NAME
d.rast.edit - Program allowing users to interactively edit the cell category values of raster map layers
displayed on the graphics monitor.

(GRASS Display Program)

SYNOPSIS
d.rat.edit
d.rast.edit help
d.rast.edit [grid-color=name]

DESCRIPTION
The d.rast.edit programn allows users to interactively edit cell category values in a raster map layer
displayed to the graphics monitor using a mouse cursor. Tbis program determines the name of the
raster map layer curtently displayed in the active frame on the selected graphics monitor (if none,
programn will abort). The user is then prompted for the name of a new raster layer to be created in his
mapset. dLrast.edi: does not modify the user's original raster map layer.

OPTIONS
Parameter:

grid-color=codor Sets the color to be used for a grid drawn during edit mode. A well-selected grid
color helps to identify individual cells in the output.
Options: red, orange, yellow, green, blue, indigo, violet, gray, white, and black
Default: black

Geographic Region Concerns
d.rast.edit reads the region definition for the raster map layer being eLited from its cell header file.
The new, edited copy of the raster layer will be created with the same resolution and region
dimensions. If the current region resolution does not match the raster map layer's resolution, the
program will abxrt. The north, south, east, and west geographic region settings of the current region
can be set to any view, as long as they fall within the boundaries of the raster map layer described in
its cell header. TIhis is important, since the current view must be such that individual cell locations are
easily visible and sufficiently large on the graphics monitor to be pointed at with the mouse cursor.
Any mnask in place will be ignored when writing the new raster map layer.

Mouse Menus
Cell editing is lone using a mouse cursor to choose menu selections and indicate areas on the displayed
raster map that are to be edited.

Main Menu options and subsequent functions and sub-menus are described below:

1) Edit
invokes edit mode, during which no graphic menus are used, so that none of the displayed map is
hidden. A/ the start of the edit mode, a grid is drawn over displayed cells to help distinguish cell
bou•(aries. Users can select the color of this grid by setting the grid-color parameter. Interaction
with the programi during edit nmxle is done by using the three oxuse buttons as follows:

Left iNuton
what's here. Identify the category value of the cell under the mouse ctursor when the
bxitton is pressed. The category value of this cell is printed in the text frame.

MidUde Buttton
edit. ilhe current category value of the cell tunder the mouse cursor is iterated and a
pronmpt for a inew cell value appears on the textual conumand fr.une. (Renenber to
Uo\'c [ihe motise to the text frame). Iiiter a new cell categonr value that is within the
rairgc of current category values for the map layer. Note: the edited cell is dhisplayed
in the color of the ncwly-assigned category \'due, Ihut is hatched with lines of the grid
color lo indicate it has been edited, since, if the value of the cell is p•oled (lelore
Icavimt- edit llde), the old catcegory valuie %\ill be repotiewd.
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Right Buitton
exit edit mode. Commiand is returned to the Main Menu oii the graphics mnonitor.
If cell value changes were made daring edit mode, thev will be save%-d upon exit.

2) Redraw
redisplays the raster mnap, layer on the graphics monitor.

73 ) m7or
calls the d.rast.zoomn prograrn, to allow changing the view of the raster laver. Zoom's instructions
will appear oni the text commn-riid wvindow. Interaction is conducted ttsirgg mlouse keysN.

4) Arzcow
'Ihlis function is available for users editing aspect miaps. Aibe d.rasi.arrow prograin is called. ,h ich
draws arrttAvs (iver the displayed cells to indicate the downslope dfirection of the cell. After selo.XtiiilL
the arrow selection fromn tile maiin menuii. sub-mnenuis will ztryar. allowing Input oiptions to he set lo
the d.rast.arroi.~ program. 'Ibe first sub-mienu selects the type of aspect kLit~i dlisplayed 0ncular
"GRASS" fornnat. ats produced by r.slope aspect; at format prepared ats input to the 'A NP'S' p" eranm:
aind a formnat prepared for the "ANSWL-RS" proirmani). The d.rasi.arrow progrin cani accept the( iname
of a layer not drawn onl the displav for uise ats input. ~uiand iptl) 0)in is given1 tO inpjUt thle nMUM it1 that
layer, if desired. Otherwise, the currentl\- dfisplikyed nmap laye r x\ Ill he used. Next, theC color opti ins of
d.ra~st.arrow mnay be set via separate meniu~s, or a cho ice for uising defaullt sctijnj!s 11)). he used.

5-) Numbrli
calls the J~rasi.num program, which will print dhe cell cate'.-,or\ Values over the di'splaVed cells on1 thle
graphic mnonitor.

6) Options
change the program optionis setting for gridt-color.

7) Exit
quit the d.rasi.edi: protgrain. If edlits have beemi miade, thle new raster miap layer will be created.

'-ipporl tiles are constructed. (.-ite'on labels and color map (if any) are copied fromi the original
layer. d.rast.edfi redfispla\ s the original raster mnap tile onl thle monitor as it exits.

NOTES
d.rast.edit will not create at newý nister niap layer- if the user makes not cell-I edits whille rnumin' illte

li.e careful not to cov'er the oraphics mionitor \\indom\ wxith another franie durifng thle cxitimnz pr~x-kss. In
sA)ine cases, the redraw option will be able to rem ,AC traces of other frunies-, otherwise, the praphics
mionitor will not be refreshed until after d.rast.edft exits. [urther note. ho%\ ever, thait this has oidv
been tested onl SUN workstations. usixm,~ at modified SJN VIEW graplhics inonitor- driver.
Th'le primiary baine of' the d.rast.edit progratun involves lan.ye inap layrs (w it lot ofrw n elm ms

wuid/or slow comiputers, since the prograinm intst read and wvrite raster niap layers row by row for thle full
size of the mnap layer as dictated by its region size and rcsohilimtol. (Thbe curr~ent rq~i ii settinigs of north,
south, ea;t, and west will not limit the size of the edited copy' of thle miap layer, since by uise, of the
d.rast.z~x~vn prograin, these values inay clmammc several tinics duirinii- the editing~ session). *llheir effects
could be lessened if the prograniwere to) crecate at table of changes that it could limcoirporate into thec new

raster file on at forked process startedl when thle user exits. or otherwise ;ill()\ the uiser ito issue at sa~ e"
comnmandI when thc user has maide Al (desired edfits t1 i the raster file,. ( urrently. for Instaiice, it' the uiser
needs to use (I.ravt.Zoom to access at different area if the mmmar. the riser mnust \\.tit foir a readl and wrlite
for each entrance and egress of the edit inode.

1 here is no "un(k)" comninvimmo or way to exit edlit iii xic %\ ith' lit S.1\ in..ý clmamgcs.

11 wounld~ be nice to incorporate at scrollable vecrsion (if d~h'gend (such that One could swe a letgend fbr
tiles wvith mnany categories (in a standlard suec sub frame ). It %% 4 irrld beý e\ven nicer to) lxK able to, select
thle category valuies fromt at graphical legen \\ when editilimi tel vaf ;lues, (therek saving, a trip to thec text
frameiii to ype inl the new vatilue).
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Perhaps method(s) for multiple or mass cell edits would be useful. This could be done by providing
modes in which the user may: 1) edit a block of cells to a given value by drawing a boc; 2) be able to
choose a given value that then is automatically used as the new value for each cell chosen until a
different value is desired.

"Ihere is no interrupt handling. This could leave files in tmp or (rarely) result in half-baked raster files.
The original file would survive uiscathed by an interrupt at most any point in execution, but the
graphics monitor may be left in an indeterminate state (try d.erase or d~mon select=naonitor-nane to
bring it back into shape). Beware of exiting the program by means other than using exit on the Main
Menu.

Perhaps a grid-color option allowing the grid to be turned off is needed, since it may be
inappropriately displayed (i.e., not over the cell edges) in sonme circumstances.

The program has no method to enter new values beymod the current range of categories, but additional
programming could make it so.

This program remains ndier alpha testing. It resides in the src.alpha directory and must be compiled
separately by the user.

SEE ALSO
d.erase, d.frane, d.mon, d.rast, d.rast.arrow, d.rast.nun, d.rast-zoon, dzooM, g.region, r.niask,
and r~slope.aspect

AUTHOR
Chris Rewerts (rewerts@ecn.purdue.edu), Agricultural FJNineering, Purdue University. June 1991.

( ;R,,•\SS 4 .) (Suninier 19 1) ) I /%. Jlnn\ ( ".RI ,



d.rast.num GRASS Rcfcrence Ntuiml d.rtst.niun

NAME
d.rastnum - Overlays cell category values on a raster map layer displayed to the graphics monitor.
(GRASS Display Program)

SYNOPSIS
d.ram.mum
d.rast.num help
d.rast.num [map=namel [grid-color=namel

DESCRIPTION
d.rast.num overlays cell category values onto a raster nmp layer displayed to the user's graphics
monitor. Category values will be displayed in white and/or black, based on the colors in which
underlying cells are displayed. A grid otiflining each map cell will also be overlain in a user-specified
color.

"The user should run d.rast to display the desired map layer on the graphics monitor before running this
program.

d.rast.num can be run non-interactivelv or interactivelv. If the user specifies the map whose category
values are to be displayed and/or the grid color on the conmnmand line, the program will run non-
interactively. Alternately. the (user may simply type dxastnum on the conwiand line; in this case, the
program will prompt the user for paramneter values using the standard GRASS user interface described
in the manual entry for parser. If no grid color is given the default will be used. If no map laver is
specified, the program will use whatever raster map laver is currently displayed in the active frame on
the graphics monitor.

COMMAND LINE OPTIONS

Parameters:

map-name Name of existing raster map layer whose category values will be displayed.
Default: (whatever raster map layer is currently displayed)

grid-color=nane Color in which an overlain grid will be displayed.
Options: white, red, orange, vellow, green, blue, indigo, violet, magenta, brown,
gray, black
iefault: gray

NOTES
"[he user is advised to set the current region to a relatively small area (i.e., less than 1X) rows by 100
columns); otherwise, the individual cells being displayed will be small and the category value
associated with each will be difficult to see.

This program remains trnder alpha testing. It resides in the src.alpha directory and mIust be compiled
separately by the user.

SEE ALSO

d.erase, d.frame, d.grid, d.mon, d.rast, d.rast.arrow, d.rast.edit, d.rast.num d.rast.zoomn d.zoorm
g.region, r.mask, rslope.aspect

AUTHORS
Raghavan Srinivasan (srin@)ecn.purdue.edu), and Chris Reweris (rcwverts@)ecn.ixtrduc.edu), Agricultural
ingineering, Purdue University
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NAME
d.rast.zoom - To interactively zoom in or zoom out of regions on a raster map displayed in the active
frame on the graphics monitor.
(GRASS Display Program)

SYNOPSIS
d.rast.zoom
dxrast.zoom help

DESCR IPTION
d.rast.zoom allows the user to zoom in or out of a region of interest on the raster map layer currently
displayed in the active frune of the graphics monitor. "lhe user zooms in and out interactively, using a
mouse to establish the zoom region. To zoom, click the left mouse button to establish a corner, then
drag the mouse to estabilsh the second (diagonal) comer and hit the right mouse button to accept the
region. "Ulrzoom" will move back one step (i.e., to the last modified region). If the user tries to
unzooin once again, the zoom region will be set equal to the default region settings. 'The user can
zoom or wizoom any number of times tutil satisfied.

NOTES
d.rast.zomn is sensitive to the current mask (see r.nmask.

This program runs only interactively.

This program remains in alpha testing. It resides in the srcalpha directory and must be compiled
separately by the user.

SEE ALSO
d.frame, d.rast, d.rast.arrow, d.rast.edit, d.rast.nwn, d.zoom, garegion, rinask, and parser

AUTHOR
Raghavan Srinivasan, Agriculhiral Engineering, Purdue University
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NAME
d.rgb - Displays three user-specified raster map layers as red, green, and blue overlays in the active
graphics frame.
(GRASS Display Program)

SYNOPSIS
d.rgb
d.rgb help
d.rgb [red=name] [green=name] [blue=name] [out=name]

DESCRIPTION
RGB stands for red, green, and blue. This program visually overlays up to three raster map layers, each
displayed in either red, green, or blue. As each overlay is displayed in a single band, the inteilsitx at
each point is the average intensity of the red, green, and blue components of the currently active color
table. For example, any cell that carries 100% intensity for either red, green, or blue and 0% intensity
for the other two colors will be represented at 33% intensity.

WARNING Maps that are using the "color wave" color table appear to be solid grey when using
d.rgb. The average intensity of the colors being used is always 33%.

This program sacrifices spatial resolution to provide full color information. Any color that cannot be
fully represented at a particular pixel passes the extra color to the next cell right and dowvn. lFor
example, if a cell is to show 50% red, but the closest color available (without showing more than 50"%)
is 40%, the pixie to the right and the pixle below will be given an extra 5% red each. In this way all
the color is provided at the small cost of a slight amount of blurring. The result is very pleasing.
especially on high resolution screens.

COMMAND LINE OPTIONS
Parameters:

red=name Name of raster map layer to be used for ED) component.

green=name Name of raster map layer to be used for GREEN component.

blue=name Name of raster map lay er to be used for BLUE component.

out=name Name of raster map layer to contain results.

NOTES
It produces an image and (optionally) a raster map layer with 10W<) colors (10 intensities each of rexl.
green and blue). The image and raster map layers will not display properly if the graphics device does
not have at least 1000 colors while the user is running in float colormode. Thus. unless the display
device has 10(X) colors, it is necessary to nn the GRASS progran

d.colormode mode =fixed

before rmnning d.rgb. (Otherwise. the colors will be incorrect.

The intensity or the saturation layers may be left out. This means that it is possible to have his, hi, or
hs images.

SEE ALSO
blend.sh, d.colormode, d.colors, d.colortable, d.his, hvv.rgb.sh, r.rapcalc, rgb.hsv.sh

AUTHOR
James Westervelt, U.S. Arny (Omstniction FLugineering Research Laboxatory
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NAME
d.rhumbline - Displays the rhunbline joining two user-specified points, in the active frame on the
user's graphics monitor.
(GRASS Display Program)

SYNOPSIS
d.rhumbline
d.rhumbline help
d.rhumbline cow ---onl,latl,lon2,Iat2 [Ielor =name]

DESCRIPTION
A rhumbline is a line following a constant angle of the compass (i.e., a line of constant direction).
There are 32 points on the compass (points are roughly 11 degrees 15 minutes apart). dLrhumbline
displays the rhumbline joining any two user-specified points in the active frame on the user's graphics
monitor. The named coordinate locations must fall within the boundaries of the user's current
geographic region.
The user can run this program either interactively or non-interactively. If the user simply types
d.rhumbliae on the conmmand line without specifying parameter values, the mouse will be activated
and the user will be asked to use the mouse to indicate the two endpoints of the rhumbline. The
rhumbline is then drawn in the default color (white). The program also outputs the coordinate locations
of the two endpoints on the user's terminal and the number associated with the mouse button depressed
by the user in a format useful for input to other programs.
Alternately, the user can specify the starting and ending longitude/latitude coordinates of the rhunbline
and (optionally) the color in which the rhumbline will be displayed; in this case, the program will run
non-interactively.

COMMAND LINE OPTIONS
Parameters:

co" ==lonl,latlon2,1a2
Starting and ending coordinates of the rhimblines to be displayed, given as longitudes and
latitudes.

Icoler =name
Rhumbline color.
Options: red, orange, yellow, green, blue, magenta, indigo, violet, gray, white, black
Default: white

NOTES
This program works only with longitude/latitude data bases.

SEE ALSO
d.geodesic

AUTHOR

Michael Shapiro, U.S. Army Construction Engineering Research laboratoy
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NAMIE
d.save - Creates a list of commanwds for recreating sc-reen graphics.
(GRASS Display Program)

SYNOPSIS
d.save
d.save help
d.save [-ca] [frame =namel nanw,....]I

DESCRIPTION
When GRASS display Ad.) commands are used to gei.;rate graphical images on the gr-aphics montitor,
somne commands are noted In lists that the curren t graphics driver (see manual entry for d.mnon')
maintains. This command, d.save, usc this information to create a shell scrip( that can be used to
recreate graphics in another trame at wiother fimie. 'Ihe shell script is sent to standard outpuit (the
user's terminal). ff you wish to save the shell script created by d.save, its output should be- redlirected
to a file; for example:

d.save > script.out

Thec user can run the prograun noiiinteractively by specifying flag settings and paramecter values, on the
commiand line. If the user tvpes d-save without specifv'ing these program arguments, the user wvill be
prompted for inputs through the standard user interface described in the manual entry for parser.

COMMAND LINE OPTIONS
Flagxs

-C Shell script will contan only informiation for regenerating graphics from the
active (current) frame. Use of this flag overrides the frame option (below).

-a Save information needed to reggenerate all the frames on the graphics monitor.
The shell script can be used to completely reconstruct the contents of the graphics
screen.

Parameter:

frame=name[,nwm,...]
Namec(s) of those display frame(s) to be saved.
OpZ~tions: AlJ available frames
Default: Active frame

NOTES
Display commands used interactively, anid those that take their graphic instrutions from stanidard inutt,
will not be saved by d.save.

This prograni remains under alpha resting. It resides in the src.alpha, (tirectory and must be compiled
separately by the user.

SEE ALSO
d.frame, d.mon, d~savescreen, g.region, and parser

AUTHOR
Daivid Satnik, Central Washington University
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NAME

d.savescreen - Screen capture utility for some MASSOOMP graphics monitos.
(GRMS Display Program)

SYNOPSIS

d.savescreen

DESCRIPTION

d.savescreen captures the image currently displayed on the graphics monitor in a form suitable for later
printing by p.screen.

Screen capture is performed in two steps. The displayed image is first captured into a file, and this file
then reformatted into the format required by p.screen.

lile capture happens interactively. After the user types:

d.savescreen

the displaycd image is captured into a file and stored under the Amp directory on the user's machine.
"Ihe file's narne is generated by d.savescreen and has the form ltmp/screen##W (where ### is a
random nuniber). d.savescreen reports the name of the /tmnplscreen### file to the user after this first
step is completed.

Hie reformatting goes on in the "background' (i.e., the user can do other work at his keyboard while
waiting for the image to be reformatted). When the reformat step is completed, the user is notified by
mail that the tmp/screen### file is complete.

"The user can then print out the /lmp/screen/## file using p.screen. The user must specify the full
path of this file to p.screen.

NOTES

"This programun may not exist on your system; at present, it only works on MASSCOMP systems.
MASSCOMP no longer supports this function on 386 DVGA, VEGA, and VD0500 graphics terminals.
"Ibis program requires no command line arguments.

d.savescreen places its output in a file under the Amp directory, not under the user's impset. The user
shoxuld specify this file by its full path name (i.e., /mp/screen### to p.screen when printing it out.

"ihe limplscreen#A# files can be quite large. Users should remove these files after they have been
printed. This can be (tone using the UNIX rm conmmand:

rm Amp/screen###

SEE ALSO

UNIX Maltual entry for rm

d.display, d.save, p.screen, p.select
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NAME
d.scale - Overlays a bar scale and north arrow for the current geographic region at a user-defined
location in the active display frame.
(GRASS Display Program)

SYNOPSIS
d.scale
d.scale help
d.scale [-m] [bcolor=name] [tcelor=name] [at=xy]

DESCRIPTION

d.scale overlays a bar scale and north arrow for the current geographic region at a user-defined location
in the active display frame. 'lhe scale and north arrow are proportioned to fit in the active frame wheii
placed along the frame's left edge.

The user can specify the location of the scale and north arrow interactively (using a mouse), or provide
the geographic coordinates at which they will be placed. The scale and north arrow will only overwrite
those portions of the graphics display that lie directly beneath them.

The user can also specify the colors in which the scale and north arrow will be drawn. By default, if
unspecified by the user, a white scale and north arrow will be displayed on a black backgroumd.

OPTIONS
The user can nin this programi either non-interactively or interactively. '[he program will he run non-
interactively if the user specifies program parameter values and desired flag settings on the command
line, using the form:

d.scale [-ml [bcolor=name] [tcolor=name] [at=x,y]

If at least one parameter value is given on the conmmnd line and the -m flag is not set, the program
will be run non-interactively; any other paramreter values left unspecified on the command line will bec
st equal to their default values (see below). Altemately, the user can simpl-' type d.scale on the
conmmuand line, without progrun arguments. In this case, the user will be prompted for needd
parameter values and the flag setting using the standard GRASS parser interface described in the
iMUIUal entry for parser. If the user sets the -m flag, d.scale will expect the user to designate the

scale's location interactively, using the mouse.

Flag:

-m Use the niouse to interactively place the location of the scale and north arrwv.

Parameters:

bcolor =name Set the background color underlying the scale and north arrow to name.
Options: red, orange, yellow, green, blue, indigo, violet, gray, brown,
magenta, white, and black
Default: black

tcolor=name Set the foregroumd color in which the text, scale, and north arrmv are displayed to
name.
Options: Sane as bcdlor colors.
Default: white

at =x,y lhe map eastint (x) and northing (y) geographic coordinates designating the
lon!'Jm at which the upper left corner of the scale is to be placed. 'lhic user
should chose geographic coordinates located within the current ge(graphic region
(see d.where and g.region for these coordinates).
()efault: 0.0,0.0
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NOTES
d.scale assumes that layer units are in meters.

The scale that dscale generates is probably not suitable for very tiny maps (in small display frames).

SEE ALSO
d.Iegend, d.nwasure, d.what.rast, d.what.vect, d.where, g.region, and parser

AUTHOR
James Westervelt, U.S. Army Construction Engineering Research Laboratory
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NAME
d.sites - Displays site markers in the active display frame on the graphics monitor.
(GRASS Display Program)

SYNOPSIS
d.sites
d.sites help
d.sites sitefile=name [celor=name] [size=valueI [type=name]

DESCRIPTION
d-sites displays a GRASS site-lists map using site markers of a color, size, and type specified by the
user. Output is displayed in the active frame on the graphics monitor.

Tibs program can be run non-interactively or interactively. If the user gives the name of a GRASS
site-lists map and (optionally) specifies other parameter values on the command line the program will
be run non-interactively; any parameter values left unspecified are set to their default values (see
below). Alternately, the user can type simply d.sites on the conmand line; in this case, the program
will prompt the user for parameter values using the standard GRASS parser interface described in the
manual entry for parser.

Parameters:

sitefile=nane Name of a GRASS site-lists map in the user's current mapset search path.

color=nanie Sets the current color to name.
Options: red, orange, yellow, green, blue, indigo, violet, magenta, brown, gray,
white, and black

Default: gray

size=value Size, in pixels, in which the site icons are to be drawn.
Options: 0-1000
Defatlt: 5

type=nare The type of icon to be displayed at site locations.
Options: x, diamond, box, +
Default: x

SEE ALSO
d.display, d.icons, d.points, d.rast, d.sites, d.vect, g.region and parser

AUTHOR
James Westervelt, U.S. Anry Construction Fngineering Research Laboratory
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NAME
d.text - Draws text in the active display frame on the graphics monitor.
(GRASS Display Program)

SYNOPSIS

d.text
d.text help
d.text [size=value] [color=name] [line=value]

DESCRIPTION
d.text draws text in the active display frame on the graphics monitor. Text can be provided through
standard input or redirected from a file (using the UNIX redirection mechanism).

Parameters:

size=value H-eight of letters, stated as a percent of the available display frame height.
Options: 0 - 100
Default: 5

c€ler=nane Sets display text color to name.
Options: red, orange, yellow, green, blue, indigo, violet, gray, white, and black
Default: gray

line--value The screen line number on which the first line of text will be drawn.
(Line 1 is at the top of the active display frame.)
Options: 1 - 1000
Default: 1

In addition to the options provided on the command line, colors, text size, font type, and boldness, can
be adjusted with commands in the standard input (i.e., if the user invokes d.text without options on the
command line, and then assigns values to these options on lines within the standard input). In this case,
the user also sees the standard GRASS parser interface described in the manual entry for parser.

Commands:
.C color

(where color is one of the available colors) causes text appearing on subsequent lines to be drawn in
that color.

Text size can be adjusted with the command:
.S size

(where size is a percentage within the range 0 to 100). Note that a size of 10 would allow 10 lines to
be drawn in the active display frame, 5 would allow the drawing of 20 lines, and 50 would allow the
drawing of 2 lines.

Font type can be manipulated using the comnmand:
.Ffont

(where font is one of the fonts known by the GRASS program d.font). Available fonts are listed in the
GRASS manual entry for d.font. The default font type used (if unspecified by the user) is romans.
Rim the GRASS macro show.fonts~sh to see what these fonts look like.

The user can also stipulate that text be printed in bold on lines beneath the command:
.B 1

"This conmmand means bold on .
Similarly, the command:
.B 0

turns bold off of all text appearing on lines beneath it. (Bold off is used by default, if unspecified by
the •ser.)
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EXAMPLE

The following conmmand will print the short phrase "T'his is a test of d.text" in the active display frame
using the color yellow, in bold, and using 4/100ths (4%) of the active frame's vertical space per line:

d.text
.C yellow
.S4
.B1
This is a test of d.text

Ihe user presses control-d (the "ctri" and "d" keys) to end input to d.text.

NOTES
Note that the GRASS command d.title creates map titles in a format suitable for input to d.text.

d.text needs escape sequences that can be used within lines to change colors, boldness, and perhaps
size.

SEE ALSO
d.font, dtitle, show.fonts.sh, and parser

AUTHOR
James Westervelt, U.S. Army Construction Engineering Research Labotatory
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NAME
tdtile - Outputs a title for a raster map layer in a form suitable for display by d.text.
(GRASS Display Program)

SYNOPSIS
d.title
d.title help
d.title [41 .ap=name [cdor=namej [size=value]

DESCRIPTION
dtitle generates to standard output a string which can be used by dtext to draw a title for the raster
map layer name in the active display frame on the graphics monitor. Output created by dJitle can be
redirected into a file, or piped directly into d&ext to display the map title created by dtitle. The map
title created will include the map layer's name, title, MAPSEI, LOCATIONNAME, geographic region
boundary coordinates, and cell resolution.
The user can state program arguments on the command line, or type simply d.title on the command
line. In the latter case, the program will prompt the user for the parameter values and flag setting using
the standard GRASS parser interface described in the manual entry for parser.

Flag:

-f Displays a fancier title.

Parameters:

map=nanw Name of an existing raster map layer in the user's mapset search path.

color=name Sets the current color to the name stated.
Cotions: red, orange, green, blue, indigo, violet, black, white, gray, yellow,
brown, and magenta
Default: white

size=value Sets the text size as a percentage of the active display frame's height, to value.
Floating point values can be used.
Ctioons: 0 - 100
Default: 15.0

EXAMPLE
For example, a user wishing to create a suitable title for the Spearfish, SD soils map layer and to
display this title in the active display frame on the graphics monitor might type the following:

d.title map=soils color=red uze--5 >titlefile

d.text < titlelile

Alternately, the user mnight pipe d.iitle output directly into dtext:

d.title map=soils color--red =sze--- I d~ezt

A file created l•' d.title can be displayed with d.text. Information contained in this file takes
precedence over the color ind size parameters for d.text.

NOTES
The text created with d.text will not necessarily fit within the active display frame on the graphics
rrmnitor; the user should choose a text size appropriate to this frame.

SEE ALSO
d.font, d.text awl parser

AUTHORS
Jamles Westervelt, U.S. Army Construction Engineering Research Laboratory
livid Gerdes, U.S. Army Constniction Engineering Research Laboratory
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NAME
d.vect - Displays GRASS vector data in the active frame on the graphics moritor.
(GRASS Display Program)

SYNOPSIS
d.vect
d.vect help
d.vect map=name [color=name]

DESCR IPTION
d.vect displays the user-named binary vector file in the active displaN frame on the graphics mm(itor, in
the user-named color. The vector file rmust already exist under a mapset listed in the user s current
mapset search path.

This program can be rin either non interactively or interactivelh. If the user vives the name of a binanr
vector map to be displayed and (optionally) specifies a color for vet-tor display. the proznim %%ill run
non-interactively. (If the user gives a vector map name but no vector color on the colninand line. the
named vector map layer will be displayed in the default color white.) Alternately, the user can sinply
type d.vect on the command line; in this case, the programn will pronip( the user for pxtrameter values
using the standard (iRASS parser interface describedl in the nmanual entry for parser.

Parameters:

map=name Vector map layer to be displayed in the active display frame.
Must be binary vector file in the user's current mapset search path.

color =name Sets vector display color to name.
Options: white, red, oriure, yellow, green, blue. indigo, violet, magenta,
brown, gray, and black
Default: whu'e

NOTES
"Ihis program needs to be upgraded with features that would:
1) Allow different line colors, weights, and textures to be assigned to vectors with different category
values;
2) Allow different fill patterns and colors to be assigned to areas;
3) Be linked with an associated program identifying these option.s.

SEE ALSO
d.rast, d.sites, d.vect.dlg, d.whai.vect, g.mapsets, and parser

AUTHORS
Michael Shapiro, U.S. Army Construction LHngineering Research I ax)ratorv
James Westervelt, U.S. Army Construction Fiigineerinz Research I Aboratorv
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NAME

d.vect.dlg - Displays a USGS Digital Line Graph (I)LG,3) binary vector file in the active frame on the
user's graphics monitor.
(GRASS Display Program)

SYNOPSIS

d.vect.dlg
d.vect.dlg help
d.vect.dig masp=name [cdor=name]

DESCRIPTION

d.vect.dlg displays a user-specified binary vector digital line graph - level 3 (DL&3) map in the active
frame on the user's graphics monitor. The user can (optionally) specify the color in which vectors will
be drawn. The map to be drawn must exist in the user's current mapset search path.

hlis program can be run either non-interactively or interactively. The user can run this command non-
interactively by specifying parameter values on the command line. Alternately, the user can simply
"type d.veet.dlg on the command line; in this case, the program will prompt the user to enter the name
of a DLG&3 file and a vector color using the standard interface described in the manual entry for
parser.

COMMAND LINE OPTIONS
Paraiumeterm

map=name Name of an existing DIJ&3 map layer to be displayed.

cd'r=name Color in which vectors will be drawn.
Options: white, red, orange, yellow, green, blue, indigo, violet, gray, black
Default: gray

NOTES
"This program will probably be phased out and is included only to provide some backward compatibility
with previous GRASS versions (eg., version 2.0).

"The command glist type=vect only lists binary vector files in GRASS format (i.e., dig files); it does
not list binary vector DILG-3 files (bdg files) stored under the user's mapset. lHwever, the user can
list the DILG-3 files accessible to him by nnming d.vect.dlg interactively.

SEE ALSO
d.rast, d.sites, d.vect, g.mapsets, v.import, v.in.dg, v.ouwlg, and parser

AUTHOR

James Westervelt, U.S. Army Construction Engineering Research Laboratory
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NAME
d.what.rast - Allows the user to interactively query the category contents of multiple raster map layers
at user-specified locations within the current guigraphic region.
(GRASS Display Program)

SYNOPSIS
d.what.rast
d.whatrast help
d.what.rast [-It] [map=name[,narne,...]] [fs=rname]

DESCRIPTION
d.what.rast outputs the category values and labels associated with cell(s) at user-specified location(s)
on user-named raster map layer(s).

"Ihe program will query the contents of raster map layer(s) named by the user on the connmand line.
"These map layers must exist in the user's current mapset search path. If the user does not name any
raster map layers on the conumand line, d.what.rast will query the category contents of whatever raster
map layer is already displayed in the active frame on the graphics nmonitor.

The program activates the mouse, and expects the user to indicate the cell location(s) to be queried by
depressing a mouse button over desired location(s) within the current geographic region in the active
display frame on the graphic monitor.

Flags:

-1 Identify and query just one point location. Only one mouse click is executed.
"Ihis option is provided for shell scripts and programs that want to obtain only one
point from the user.

-t Provide only terse output. This option is providxe to simplify the paursing of
output by other programs.

Parameters:

map=name Name of existing raster map layer(s). limit: 15 maps
Default: Query map currently displayed in the active graphics frame.

fs=narn Output field separator to be used (in terse mode only).
Default: :

d.what.rast output consists of the geographic coordinates of the location pointed to, and, for each map
layer, the map layer namnc, the category value, and category label in the nauned raster nmap layers at this
location.

EXAMPLE
It is helpful, Ibut not necessary, to first display a map to be used for reference in tihe active display
frame before rmuing d.what.rast. For example, the user might type the Iolhowving series ot commands
and receive the output below.

d.rast map.soils
T"o first display the soils map in the active framne.

d.what.rast map- soilsaspect
User then ic v1Cs the mouse to desired hwation on ihe dislplaVCed soil. map lay'er.
iuid rprcsses the left miouse butlon to quen, the cato-,or ColteCnS of thetc soils and

aspect Imaps at this geographic location. "hc irogr;n-l thcii totlell III t(e Ielo\%
information to the user's terminal.
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617112(E) 3732014(N)
soils in PERMANENT (44)Nunm clay loam, NdC
aspect in PERMANENT (20)15 degrees north of west

The first line of output gives the casting (E) and northing (N) coordinates of the geographic location at
which the user clicked the mouse. The subsequent two lines give the map name and mapset, map
category value (within parentheses), and map category label corresponding to this user-selected map
location, for each of the maps queried by the user.

The query may be repeated as often as desired using the left mouse button. The right button on the
mouse is used to quit the d.what.rast session.

Users can set the -t flag to obtain a terse output from diwhat.rast. This is useful when the user wishes
output to be parsed by another program (like awk). If the -t flag is set, users can also select the field
separator used (with the fs=nane option), or elect to use the default : field separator. In this case, the
command

d.what.rast -t map=sanlssspect
produces output in the form shown below. The first line of output gives the
easting, northing, and the mouse button return value (see NOTES, below). Each
subsequent line gives the map name and its mapset, the category value, and
category label of the point specified on the user-named raster map layers. The
default output field separator, a colon, is used since none was specified on the
command line.

617112:3732014:1
soils@PERMANENT:44:Nunm clay loam, NdC
aspect@PERMAMENF:.20:15 degrees north of west

Users can also use this program inside of shell scripts that require as input a map category value and a
mouse button depressed. Users can choose an option to nm dLwhat.rast only once, and return only the
map category value found and the number of the mouse button depressed.

NOTES
Mouse button return values are as follows: 0 indicates no button was pressed, 1 indicates that the left
mouse button was pressed, 2 indicates the middle button was pressed, and 3 indicates that the right
mouse button was pressed.

d.what.rast will always print its output to the terminal screen. d&what.rast output can be redirected

into a file; however, if it is, the output will go both to the screen and to the file. For example:

d.whatzoas map=soils,aspecl >what.mit

will both send d.what.rast output to the screen and capture its output in the file named what.out.

"lhe maximumu numnber of raster map layers that can be queried at one time is 15.

d.what.vect allows the user to interactively query the category contents of multiple vector map layers
at user-specified locations.

SEE ALSO
d.rasi, d.what.vect, d.where, g.region, and parser

AUTHOR
Michael Shapiro, U.S. Anny Construction Engineering Research Laboratory
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NAME
d.what.vect - Allows the user to interactively query the category contents of a (binary) vector map
layer at user-selected locations within the current geographic region.
(GRASS Display Program)

SYNOPSIS
d.what.vect
d.what.vect help
d.what.vect [-1] map=name

DESCRIPTION
d.what.vect outputs the category value(s) associated with user-specified location(s) in a user-specified
vector map layer. 'Ibis program currently returns only category values for line types in the user-
specified vector file.

The program will query the contents of the vector map layer named by the user on the command line.
This map layer must exist in the user's current mapset search path.

The program activates the mouse, and expects the user to indicate the location(s) to be queried by
depressing a mouse button over desired location(s) within the current geographic region in the active
display frame on the graphic monitor.

Flag:

-1 Identify and query just one point location. Only one mouse click is executed.
This option is provided for shell ;cripts and programs that want to obtain only one
point from the user.

Parameter:

map=name Name of an existing binary vector map in the user's mapset search path.

EXAMPLE
A sample d.what.vect session is given below. Although it is not necessary that the user first display a
vector map to be queried in the active display frame, it is helpful to have a map displayed there for
reference.

d.vect map=roads.24000
Displays the 1:24,000 scale roads vector map layer on the graphics monitor.

d.what.vect map=road&24000
After typing this, the user imoves the mouse to a desired location on the displahyed
roads map layer, and presses the left mouse button to query the category value of
the roads vector map at this location. The program then outputs the category
value of a line t)pe corresponii(g to this user-selected map location, for the
vector- map queried by the user.

lhe queyn' imay be repeated as often as desired uising the left mouse button. '[lit
righlt button on the mo(uise is used to quit the d.whai.vect session.

Users can also use this pro.rauil inside of shell s(ripts that reqtire as inpuAt a ma)p category vahiic and a
mouse button depressed. Users can set the -1 flag to ni d.whai.vect only once, and reltum ,,\ll 1 the
map category vadue fosund and the numiber o( the miouse button depressed. (Motusc button retunr v\alucs

are as follows: 0 indicates no button was pressed, I indicates that the left mouse button ,\as picssed. 2
indicates the middle hIttton was pressed, and 3 indicates that the right nmose button was prcsscd.)
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Nf)TES
Curently, dLwhat.vect only outputs category values for lines. It does not output category labels for
lines, nor output category values or category labels for areas in a vector file.

d.what.vect will always print its output to the user's terminal screen. d.what.vect cutput can be
redirected into a file; however, if it is, the output will go both to the screen and to the file. For
example:

d.whsd.vect map=roads >what.out

will both send d.what.vect output to the screen and capture its output in the file named whaf.out.

d.what.rasit can be used to interactively query the map category contents of multiple raster map layers
at user-selected locations.

SEE ALSO
d.rast, d.vect, dwhat.rast, g.region, and parser

AUTHORS
Original Program: James Htnthom, Central Washington University
Upgrades: Dennis Finch, National Park Service
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NAME

d.where - Identifies the geographic coordinates associated with point locations in the active frame on
the graphics monitor.
(GRA&5 Display Program)

SYNOPSIS
d.where
d.where help
d.where [-1] [spheroid=namej

DESCRIPTION

d.where is an interactive program that allows the user, tsing the pointing device (mouse), to identify
the geographic coordinates associated with point locations within the current geographic revion in the
active display frame on the graphics monitor.

If the user rums d.where without specifying the name of a spheroid on the command line, each mouse
click will output the UTM easting ana northing of the point currently located beneath the mouse
pointer. A mnouse-button menu is presented so the user knows which mouse buttons to use. The output
is always printed to the terminal screen; if the output is redirected into a file it will be written to the
file as well.

Flag:

-1 Only one mouse click is executed.
This option is provided for shell scripts and programs which want to obtain only
one point from the "mser. The output is only written to stdout, unless redirected
into a file. The geographic location and mouse button pressed are output.

Parameter:

spheroid=name Name of a spheroid (for latilude/longitude coordinate conversion).
Options: australian, bessel, clark66, clark80, everest, international, wgs72, wgs84

NOTES
This program uses the current geographic region setting and active frame. It is not necessa ), although
useful, to have displayed a map in the current frame before running d.where.

SEE ALSO

d.what.rast, d.what.vect, g.region

AUTHORS
Jam.es Westervelt, U.S. Army Construction Fngineering Research La-boratory
Michael Shapiro, U.S. Army Construction Hngincering Rescarch Labax)tory
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NAME
d.zoom - Allows the user to change the current geographic region settings interactively, with a mouse.
(GRASS Display Program)

SYNOPSIS
d.zoom
d.zoom help
d.zoom [-q] [actian=name]

DESCRIPTION

d.zoom allows the user to interactively adjust the settings of the current geographic region using a
pointing device such as a mouse. Like g.region, d.zoom re-defines the settings of the geographic
region. -kwever, d.zoom allows the user to change the current region settings interactively, by aither
outlining the new region perimeter with a mouse or "rotating" latitudeAongitude data into the current
region. The user should run derase after d.zoom is run for the new region settings to affect the
graphics display.

Flag:

-q Run quietly, suppressing output of some program messages to standard output.

Parameter:

actieu=name Allows the user to change the geographic region settings by "rotating" the globe
to move a different portion of the globe into the stationery boxed region outline
(making this new portion of the globe the new current region), rather than by
moving the boxed region outline. This option can only be used with
latitudeflongitude data bases (although d.zoom will not complain if the user
attempts to set this paraweter while running on a non-latitude/longitide data
base).
Options: zoom, rotate

After the user types the command d-zonm and (optionally) sets the -q flag and type of zoom to be
performed, a mouse-button menu will appear, directing the user to: establish the comers of the new
geographic region, check its coordinates, and confirm any changes made. When the user accepts new
geographic boundaries, d.zoom asks,

Accept new region? Y / N >
If the user clicks the mouse over the "Y' (yes), the mouse-drawn geographic region is saved as the
users current geographic region. The user is warned that d.erase should be run after d.zoorn to make
new current region settings affect the graphics display.

If the user clicks the mouse over the "N' (no), the first mouse-drawn geographic region is not saved;
instead, d.zoom asks whether or not the user wishes to

Try Again? YIN>

The user can then opt to draw a new region with the mouse ('Y'), or opt to exit d.zoom ("N") and
leave ctutrrent region settings tuichanged.

To zoom-out to a larger area than was windowed-in on with d.zwm (i.e., to enlarge the current
geographic region), the user may run g.region. The user may also alter the current geographic region
by running the "region" option of the d.display program.

NOTES
Although it is not necessary that the user display a map in the active display frame before nmning
d.zoom, it is helpfud to do this for reference.

Currently, the nibber-bianded bxoundaries of the zoon region drawn by the user are not clearly visible oil
the graphics motiutor. ftowever, whether or not these bouindaries are clearly visible when drawn, the
drawn region is still correctly zoomled-in on.
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SEE ALSO
d.display, d.erase, d.rast, g.region

AUTHOR
Michael Shapiro, U.S. Army ('Amsniction Fngineering Research Laboratory
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NAME
exit - Exits the user from the current GRASS session.

SYNOPSIS
elit

DESCRIPTION
The exit command ends the user's current GRASS session and returns the user to the directory in
which he/she was working prior to entering GRASS. When the user exits GRASS, he/she is asked
whether he/she wishes to save the files and data stored under his current mapset, and (if maps are
present) whether the user wishes to selectively remove map layers, before exiting the system. By
default, if the user presses RETURN without responding to these questions, all maps in the user's
current napset are saved. Hbwever, because such maps cap consume rmuch storage space on the
computer, the user should remove any unneeded files before exiting. (The user can also remove data
before attempting to exit GRASS using the g.remove command.)

Before typing exit, the polite user should remember to release the graphics display monitor (using the
command d.mon -r) for use by other GRASS users. Otherwise, the display device may be locked for
use by the user, even though the user has exited GRASS, until another user runs d.mon and unlocks
this monitor for others' use.

Each time the user re-enters GRASS, the variables described in g.gisenv are re-set. If the user wishes
to change the mapset, location, or data base on which he/she is working (i.e., those affected by any
GRASS programs running during the user's current GRASS session), the user must exit GRASS and
then re-enter GRASS and specify a different mapset, location, and/or data base location on the GRASS
start-up page. When the user re-enters GRASS, these variable settings (the current nupset, location,
and data base) are set by default to those used in the user's previous GRASS session, unless changed by
the user.

NOTES
This program requires no command line arguments; the user simply types exit on the command line to
exit GRASS.

SEE ALSO
d.mom, g.gisenv, g.remove
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NAME
g.access - Controls user access to the current GRASS mapset.
(GRASS File Management Program)

SYNOPSIS
g.access

DESCRIPTION
ilhis program allows the user to control access to the current nmapsel. Nornially, any utscr can read data
from any GRASS mapset. But sometimes it is desirable to prohibit access to certain seinsitive data.
The g.access command allows a user to restrict read and execute access to tile ctrrCnt inapset (see
IJND( chlmod command). g.access will not nmxlifv write access to the current mnapset.

"The user may, for example, allow only users in the same UNIX group to read data files in the mapset,
or restrict the mapset to personal use only.

After typing
g.access

the user will be presented with a screen page which reflects the current mapset permissions. 'lhe user
can then change them. The screen page looks like:

LOCATION: spearfish MAPSET: demo

This program allows you to control access to your mapset by other users.
Access may be granted/removed for everyone, or for everyone in your group.

Mark an 'x' to allow access; erase the field to restrict access.

GROUP: __x
OTHERL _x_

AFrER COMPLEIING ALL ANSWEfRS, HIT <FSC>TO COMITNUF
(OR <trld-C>'IO CANCTL)

If you remove the x (using the space bar), access will be denied to that class of user (group or other).
If you type an x, access will be granted to that class of user.

NOTES
There is no non- interactive version of g.access.

Under GRASS version 4.0, access to the mapset PIJMANENI' must be open to all users. Ibis is
because GRASS looks for the user's default geographic region definition settings and the hlation title
in files that are stored under the PERMANFI'T nmapset directory. 'lHie g.access command, therefore,
will not allow you to restrict access to the PI'RMAFNI[ mapset.

"[he g.mapsets command isn't smart enough to tell if access to a specified ,napsct is rcstricted. and the
user is therefore allowed to include the namnes of restricted niapsels in his search lptlh. I k)%\evcr. the
dtata in a restricted mapset is still protectedl; any attempts to lox)k for or utse dita in a restricted tlupset
will fail. lThe user will simply not see any data listed for a restricted nmapset.

SEE ALSO
UNIX manual entries for cnmod and group
g.mapsets

AUTHOR
Michael Shapiro, U.S. Army (I)nstrmction Finginerinig Research lalxbratory
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NAME
g.ask - Prompts the user for the names of GRASS data base files.
(GRASS File Management Program)

SYNOPSIS
g.ask help
g.ask type=name [prompt ="string"] element=name [ desc ="string'" unixfile=name

DESCR IPTION
g.ask is designed for shell scripts that need to prompt the user for the name of a data base file in the
user's current GRASS location. After g.ask is invoked with needed parameters, it will query the user
for a file name of the specified type and element. After the user responds to this query, the program
will write four lines to the UNIX output file specified by unixfle.

Parameters:

type =name The type of query. Options for name are old, new, any, and nkapset; their
functions are given below. "New", "any", and "nmapset" only look in the user's
current mapset.

old For existing data files anywhere in the user' s mapset search path.

new Used to create a new file in the current mapset, which must not already
exist there (if a file with this name exists there, it will not be
overwritten).

any Creates a file in the current mapset, which may or may not already exist
there. If a file with this name exists in the current mapset, it will be
overwritten; if not, a new file with this name will be created.

mapset For files that must exist in the current mapset. The shell write warts the
name of a file that exists in the user's current mapset. This type would
be used instead of "old" if the file is to be modified.

prompt ="string" The prompt to be displayed to the user. If more than one word. the prompt
should be enclosed within double quotes ("").

element =name "lhe name of the GRASS data base element (i.e., directory under a GRASS
mapset) whose files are to be queried.

desc="string" A short description of the data base element which is meaningful to the user. If
description contains more than one word, it should be enclosed within double
quotes ("").

unixfile=name The mune of a UNIX file to store the user's response. See next section for what
is written to this file and how it can be used by shell scripts.

OUTPIUT
"U•on receiving the user's response to its request for a file name, g.ask writes four lines to the specified
unixfde; this outlxit file is placed in the user's current working directory, unless otherwise specified,
and Colntains the following lines:

Ie iic<'sornernane'
I•npset -'s(mne_jnapset'
ftul Ilnune - sonejullnamne'
file "'sotnefulilpath'

'lie ouXltpul is /nii/sh conunands to set die variable name to the file junne specified by the user (of the

element and type requested by g.ask), mapset to the GIASS mapset in which this file rcsid.&, (or will
be creatxl), fulnarne is the name with the mapset enbedded in it, and ide to the full UNIX path mekui
identifying this file. 'lIee variables mtay be set in the Ain/sh as follwvs:

. unixfde
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The. is a shell command which means read the uwixfde and execute the commands found there. It is
NOT part of the unwzitxe name and MUST be followed by a space.

NOTES
The user may choose to simply hit the return key and not enter a file name. If this happens the
variables will be set as follows:

name=
mapsd=
fullname=
file=

The following is a way to test for this case:
if [ ! "$file ]
then

exit
fi

SEE ALSO
d-ask g.ienane, g.fin•d•e, g.isenv

AUTHOR
Michael Shapiro, U.S. Amiy Constrction Engineering Research laboxory
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NAME
g.copy - Copies available data files in the user's cirrent mapsct search path and location to the
appropriate element directories under the usees cunent mapset.
(GRASS File Management Program)

SYNOPSIS
g.COWY

g.coy help
g.copM [rast=fromto] [vect=from,toI [icon=from,toj [Iabels=fromtoj [lites-fron, to]

[region =fromvto] [group=fror•bo]

DESCRIPTION
A user may access data stored under the other mapsets listed in hisher mapset search path. Hbwever,
the user may only modify data stored under his/her own current mapset. g.copy allows the user to
copy existing data files from other mapsets to the user's current mapset ($MAPSEI). The files to be
copied must exist in the user's current mapset search path and location; output is sent to the relevant
data element directory(ies) under the user's current mapset.

"The user specifies the type(s) of data files he/she wishes to copy (raster, vector, etc.), the name of the
existing file to be copied (i.e., the from file name), and the name of the new file copy to be placed in
the user's current mapset (the to file name). This information can be given either (non-interactively) on
the command tirle, or entered in response to program prompts given via the standard parser interface
described in the manual entry for parser.

Information can be entered on the command line in the following format:

g.cap. [radt=fro, to] [vecdt=frontol [icon=fronto] [vabela=fromntoI [dM..=fromto]
[reion=fromto] [gronp=from, to)

For example, if the user wished to copy the existing raster file soils to a file called soils.ph and to
copy an existing vector file roads to a file called rds.oid, the user could type:

g.cep, rant---msMo&ils.ph vect=romda,rdoAd

Data files can also be specified by their mapsets. For example, the below command copies the raster
file named soils from the mapset wilson to a new file called soils to be placed under the user's current
mapset:

g.copy rast ='soils@wilsonm',sols

If no mapset name is specified, g.copy searches for the named from map in each of the mapset
directories listed in the user's current mapset search path in the order in which mapsets are listed there
(see g napsets).

If the user does not enter parameter values but instead types only g.xop on the command line the
program will prompt the user for a data type, the name of a file of this data type to copy, and the umne
of a new file to hold the copy. After both file names have been entered, the copy is created and the
user is again prcmnpted for a data element to be copied, until the user hits RFTURN. When prompted
for file names, the user may enter 'list' to see a list of existing files, or hit RETURN to end the file
listing.
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Parameters:

rast=fromto where from is an existing raster map layer to be copied, and to is the nane
given to the copy.

vect =frov to where fromn is an existing binary vector map layer to be copied, and to is the
name given to the copy.

icon=fron, to wherefrom is an existing paint icon file to be copied, and to is the name given
to the copy.

labels=fromto where from is an existing /paintAabels file to be copied, and to is the name
given to the copy.

sites=frormto where from is an existing sitejists file to be copied, and to is the name given
to the copy.

regim=frormto where from is an existing region definition (windows) file to be copied, and to
is the nane given to the copy.

group=fronato where from is an existing imagery group file to be copied, and to is the name
given to the copy.

NOTE
ff a file has support files (e.g., as do raster data files e support files will also be copied.

SEE ALSO
g.access, g.list, g Jmpsets, g.remove, g.renanm, and parser

AUTHOR

Michael Shapiro, U.S. Army Construction Fngineering Research Laboratory
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NAME

gfilename - Prints GRASS data base file names.
(GRASS File Management Program)

SYNOPSIS

g.filename
gdlilename help
g~dlename element=nasm mapset=name file=name

DESCRIPTION

g.filenane is designed for Bourne shell scripts that need to know the full UNIX file name for raster
map layers, vector files, site list files, geographic region definition (windows) files, imagery group files,
etc., in the GRASS data base. If the user runs g.filename without command line arguments (i.e.,
simply types g~flename), this program will prompt the user for input using the standard parser
interface described in the manual entry for parser.

Parameters:

element =name lhe name of a GRASS data base element (i.e., directory within the GRASS
mapset location).

mapset =name The name of a GRASS data base mapset. As a convenience, a single dot (.) can
be used to designate the current mapset.

file=naim The name of a GRASS data base file.

OUTPUT

g.fdename writes one line to standard output:

fle ='ftL-filepathname'

The output is a/bin/sh command to set the variable specified by the fle nam to the full UNIXpath
name for the data base file. This variable may be set in the bin/sh as follows:

eval g.filename element =name mapset=name file =name'

NOTES

This routine generates the filename, but does not care if the file (or mapset or element) exists or not.
"This feature allows shell scripts to create new data base files as well as use existing ones.

If the inapset is the current mapset, g.fidename automatically creates the element specified if it doesn't
already exist. T'fis makes it easy to add new files to the data base without having to worry about the
existence of the required data base directories. (This program will not create a new mapset, however, if
that specified does not currently exist.)

"lhe progrLmr exits with a 0 if everything is ok; it exits witn a non-zero value if there is an error, in

which case file=-fullfile-pathnanz' is not output.

SEE ALSO

g.ask, g.fidfile, g.gisenv, and parser

AUTHOR

Michael Shaipiro, U.S. Amwy Constnlction Flgine•ring Research laboratory
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NAME
g.fimdie - Searches for GRASS data base files and sets variables for the shell.
(GRASS File Management Program)

SYNOPSIS
g.Andle
ghndf~ie help
g.findfile element-=name [mapset=name] file=nanr

DESCRIPTION
g.findve is designed for Bourne shell scripts that need to search for raster map layer files, vector files,
site list files, geographic region definition (windows) files, and imagery group files in the GRASS data
base. If the user runs g.fmdfde without command line arguments, he will be prompted for the names of
a GRASS element, file, and mapset, through the standard parser interface (see manual entry for parser).

Parameters:

element =name The data base element (i.e., directory within a GRASS mapset) to be searched.

mapset=nanm The mapset in which to search for the specified file name. If not specified, all
mapsets in the user's GRASS search path are searched. Otherwise, the specified
mapset is searched. As a convenience, if specified as a single dot (.) only the
current nmapset is searched.

flne=nanm The name of a GRASS data file (of the stated element type) for which to search.

OUTPUT
g.findfile writes three lines to standard output:

nane-='flee._nanw'
mapset ='nrapsetnanm'
file ='unixiflename'
fullname='grassjfullname'

"The output is /bin/sh comnmands to set the variable name to the GRASS data base file name, mapset to
the mapset in which the file resides, and file to the full UNIX path name for the named tile. These
variables may be set in the biNn/sh as follows:

eval 'g.findfile element =name maiset=name name=name"

NOTES
If the specified file does not exist, the variables will be set as follows:

natue =
mapset =
fullname=
file=

"The following is a way to test for this case:

if [ "Stile"
then

exit
hi

SEE ALSO
g.ask, g.fidenane, g.gisenv, g.mapsets, and parser

AUTHOR
Michael Shapiro. U.S. Anny Constnhction Fngineering Research laboraton'
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NAME
g.gisenv - Outputs the user' s current GRASS variable settings.
(GRASS File Management Program)

SYNOPSIS
g.giseuv
g.gisenv [variablename]

DESCRIPTION
When a user rins GRASS, certain variables are set specifying the GRASS data base, location, mapset,
peripheral device drivers, etc., being used in the current GRASS session. These variable name settings
are recognized as long as the user is ruming a GRASS session.

Nu prompts arc given to the user when running g.gisenv. If run without arguments, g.gisenv lists all
of the user's current GRASS variable settings. Results are sent to standard output, and may look like
this:

GlSDBASE-=/Asr/grass4/data
LOCAIHONNAME=spearfish
MAPS1Vt=PE•RMANNIM

In this example, the full path name of the user's current location (i.e., $LOCAMONNAME) is
/usr/grass4/data/spearfish, and the full path name of the user's current malpset (i.e., $MAPSEI) is
/usr/grass4/data/spearfish/PERMANENT.

If the user specifies a variable-name on the command line (e.g., g.giaenv MAPSET), only the value
for that particular GRASS variable is output to standard output. Possible variable names depend on the
user's system.

While other variables may be associated with each GRASS session (e.g., DIGITIZER, PAINWFR
DISPLAY, and other variables), those stated below are essential.

GISDBASE - 'Ihe $GISDBASE is a directory in which all users' GRASS data are stored. Within the
$GISDBASE, data are segregated into subdirectories (called "locations") based on the map
coordinate system used and the geographic extent of the data. Each "location" directory itself
contains subdirectori(s called "mapsets"; each "mapset" stores "data base elements" -- the
directories (e.g., the cell, cellhd, dig, etc., directories) in which GRASS data files are actually
stored.

IDCATION NAME - The user must choose to work with the data under a single GRASS location
within any given GRASS session; this location is then called the current GRASS location,
and i.- specilied by the vitriable $S(X:'ATIONNAME The $[LCATIONNAME is the
(GRASS dlata base loation whose data will be affected by any GRASS commands issued
dinring the user's current (iRAS!S sesion, and is a subdirectory of the current $GISDBASE.
Each "location" directorn can conitain multiple "mapset" directories (including the special
inapset 'TRMANIWNT"). Maps stored tuxler the samie GRASS 1CATIONNAME (and/or
within the saune MAPSI'I) must use the saune coordinate system and typically fall within the

oiundaries of the sanie geographic region (aka, "location").

MAPS'T - FAch "nuipset" contains a set of maps relevant to the LOCAHON-NAMG-I directory in
which it appears. I'ach IHXXAION.-NAME can contain multiple nmapsets. (Mapsets which
fall under the suae I •fXATI()N-NAMV- ill contain data geographically relevant to the
lXfA'IO( )NNAM!, and Al store dtata in the same map coordinate sstem. Frequently, nmps
are placed into different niapsets to distinguish file ownership - e.g., each user might have his
own mapset, storing any nmaps that lie hit, created and/or are rflevant to his %ork.) Dhuring each
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GRASS session, the user must choose one niapsct to be the current mapset; the current
mapset setting is given by SMAPSI'T, and is a subdirectotry of $1SIATIONNAME During
a single GRASS session, the user can use available data in any of the mapsets stored under the
current IMCLATIONNAME director. that are in the user's mapset search path and accessible
by the tuser. lkwever, within a single (;l\S, session, the user only has write access to data
stored under the current mapset (specified by the variable SMAPSI:'.I).

Fach "mapset" stores GRASS data base elements (i.e., the directories in which GRASS data
files are stored). Any maps created or modified by the user in the current GRASS session will
be stored here. The MAPSEF' directory "PFRMANFNI" is generally reserved for the set of
maps that form the base set for all users working under each i.XXATIIONNAME.

Once within a GRASS session, GRASS users have access only to the data wider a single GRASS data
base directory (the current GRASS data base, specified by the variable $GISDBASE), and to a single
GRASS location director. (the current location, specified by the variable SI{)CAIIONNAME).
Within a single session, the user may only modify the data in the current napset (specified bw the
variable SMAPSEL), but may use data available under other nmapsets under the sune
IOCATION NAME.

All of these names must be legal names on the user's current system. For UNIX users, namnes of fewer
than 14 characters and containing no non-printing or space codes are permissible. Exanmples of
permissible names include: one, myrnap, VeGemrnap, and l-for-nw. The underscore character can
safely be used in place of a blank for multiplc-word names.

NOTES
The output from g.gisenv when invoked without argunments is directly usable by /lbitsh. The following
command will cast each variable into the UNIX environment:

evaI g.gisenv"

This works only for /bin/sh. '[lhe formnat of the output is not compatible with other UNIX shells.

SEE ALSO
g.access, g.ask, g.filename, g.findfile, g.mapsets

AUTHOR
Michael Shapiro, U.S. Army Constniction Figincering Research I a;i)ratory
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NAME
g.help - GRASS help facility.
(GRASS Help Program)

SYNOPSIS
gJhelp

DESCRIPTION
g.help provides the user with functional information on GRASS programs, a glossary, and access to
on-line User's Reference Manual entries. The help facility is accessed by simply typing g~help on
the command line. The user can then wend his way through a series of menus (organized by functional
area) and key-word searches.

Cti-line reference manual entries can also be accessed directly, through the GRASS g.nanual
command.

SEE ALSO
GRASS User's Reference Manual

g.manual

AUTHORS
James Westervelt, U.S. Army Construction Engineering Research Laboratory
Kurt Buehler, U.S. Army Construction Engineering Research Laboratory
Deborah Brinegar, U.S. Army Construction Engineering Research Laboratory
Mary Martin, U.S. Army Constrction Engineering Research Lbaortory

Note. The help facility uses the hyper program written by James Westervelt. T"is program has been
upgraded by Kurt Buehler.
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NAME
g.list - Lists available GRASS data base fWles of the user-specified data type to standard output.
(GRASS File Management Program)

SYNOPSIS
guist
g.list help
guist [-f] type =datatype [mapset=name]

DESCRIPTION
g.list allows the user to list user-specified, available and accessible files from irapse:s wnder the user's
current location. When invoked simply as glist, the program prompts the user for the type of data to
be listed from all mapsets in the user's current mapret search path. The user cai list files from a
mapset not listed in the current mapset search path by running the program non-interactively, spetif ving
the (optional) flag setting and parameter values on the command line. Program flag and parameters arc
described below.

Flag:

-f Returns a verbose file listing that includes map titles.

Parameters:

type=datatype The type of data to be listed.
Options: (listed in bold)

rast Raster files

vect Binary vecrIr files

icon Paint icon files

labels Paint labels files

sites Site list fit..,

region Region definition files

group Imagery group files

mapset=name The name of a mapset to be searched for files of the specified type. Any mapset
name under the current location. N-hether or not it is listed in the user's current
mapset search path, ,-an be specified.
Default: If unspecified, files of the specified type from All mapsets in the user's
current search path will be listed to standard output.

NOTES
If the user requests that files fromx a mapsut to which access has been iestricted Ie listed (see g.access),
no files from this inapset will be listed.

SEE ALSO
g.access, g.mapsets

AUTHOR

Michael Shapiro, U.S. Army (Onstniction lingineering Rcscarch lalboratorn
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NAME
g.manual - Accesses GRASS User's Referece Manual entries.
(GRASS Fik Management Program)

SYNOPSIS
gamanaaI
g~manual help
g.manual [-laefs] [entries=name[,nawm,..j.

DESCRIPTION
"The g.manual command provides user access to the on-line GRASS User's Reference Mmnual
entries. The user may request a list of available manual entries, and may get a manual entry printed to
the terminal screen and/or to the line printer.

g.manual can be run either interactively or non-interactively. If the user types

gananual

on the command line without program arguments, the program will prompt the user for a manual entry
to display. The user may enter "list" to get a section-by-section listing of the manual entries available.
Once the user has viewed the desired information, it may be printed by responding to the questions
appropriately.

The user can run the program non-interactively, by specifyng the appropriate options and/or the
name(s) of the manual entries to displayed.

OPTIONS
-1 This option will list all manual entries, one per line.

-a This option will list all manual entries in a more appealing format. The manual page list will
be separated by manual section.

-e This option tells g.manual to ignore empty manual sections when printing the listings from the
-1 or -a options.

-f Ibis option will add formfeeds to output listing when using the -a option.

-s This option will cause g.manuad to run silently. Instead of displaying the manual page it will
simply set the exit status to:

0 if entry exists, or
1 if it does not exist.

These entries may also be accessed through the g.help command.

SEE ALSO
GRASS User's Reference Manual

g.help

AUTHOR
Kurt Buehler, U.S. Army Cknstnrction Engineering Research Laboratory

GRASS 4.0 (Sumnmer 1991) U.S. Army C(ERI 97



gmapsets GRASS Reference Manual gmnapsets

NAME
gimapsets - Modifies the user's current mapset search path, affecting the user's access to data existing
under the other GRASS mapsets in the current location.
(GRASS File Management Program)

SYNOPSIS
gmnapsets
g.mapsets help
g.mapsets [-4p] [mapset=name[,name,...]]

DESCRIPTION
A mapset holds a distinct set of data layers, each relevant to the same (or a subset of the same)
geographic region, and each drawn in the same map coordinate system. At the outset of every GRASS
session, the user identifies a GRASS data base, location, and mapset that are to be the user's current
data base, current loca,.on, and current mapset for the duration of the session; any maps created by
the user during the session will be stored under the current mapset ($MAPSE1) set at the session's
outset.

The user can add, modify, and delete data layers that exist under his current mapset. Although the
user can also access (i.e., use) data that are stored under other mapsets in the same GRASS location,
the user can only make permanent changes (create or modify data) located in the current mapset. The
user's mapset search path lists the order in which other mapsets in the same GRASS location can be
searched and their data accessed by. the user. The user can modify the listing and order in which these
mapsets are accessed by modifying the mapset search path; this can be done using the g.mapsets
conumand. Thits piogram allows the user to use other's relevant map data without altering the original
data layer, and without taking up disk space with a copy of the original map.

g.mapsets shows the user available mapsets under the current GRASS location, lists mapsets to which
the user currently has access, and lists the order in which accessible niapsets will be accessed Lw
GRASS programs searching for data files. The user is then given the opportunity to add or delete
mapset names from his search path, or modify the order in which niapsets will be accessed.

When the user specifies the name of a data base element file (e.g., a particular vector file, raster file,
imagery group file, etc.) to a GRASS program, the progrun searches for the namned file under each of
the mapsets listed in the user's mnapset search path in the order listed there until the program finds a file
of the given nanic. (Users can also specify a file b.y its mapset, to make explicit the mapset from which
the file is to be draw-n; e.g., the comnmad:

g.copy rast ='soils.file@PFRMANENT',my.scils

ensures that a new file named my.soils is to be a copy of the file soils.file from the mapset
PERMANFNr.)

It is conmnon for a user to have the special inapset PERMANENT included in his mapset search path,
as this mapset typically contains finished base maps relevant to many applications. Often, other
mapsets which contatin sets of interpreted nmap layers will be likewise included in the user's inapset
search path. Suppxose, for example, tlht the inapset SoilMaps contains interpretedx soils nial) layers to
which the user wants access. "lhe mapset Soil-Maps should then be included in the users
search path variable.

"Ihe mapset search path is saved as part of the current nmapset. When the user works with that nmpset
in subsequent GRASS sessions, the previously saved mapset search path w ill be used (;ud will continue
to be tused until it is modified by the user with g.mapsets).
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Flags:

-I list all available mapsets under the user's current location.

-p Print the user's current mapset search path to standard output

Parameter:

mapset =nan[ man,...] Name(s) of existing GRASS mapset(s) under the current location.

g.napsets sets the current n'apset search path to the mapsets named on the commmnd line. If
g.mapsets is typed but no mapset names are specified by the user on the command line, the program
will print the user's current mapset search path, list available mapsets, and prompt the user for a new
mapset search path listing.

NOTES
Users can restrict others' access to their mapset files through use of the GRASS program g.access.
Mapsets to which access is restricted can still be listed in another's mapset search path; however, access
to these mapsets will remain restricted.

SEE ALSO
g.access, g.copy, g.gisenv, g.Iist

AUTHOR
Michael Shapiro, U.S. Army Construction Engineering Research Laboratoy
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NAMS
g.region - Program to manage the boundary definitions for the geographic region.
(GRASS File Management Program)

SYNOPSIS
g.regio.
gzregion help
g.regio [4-dgpul [region=nanw] fraster=name] [vectorl=nanm] [ites=namel [n=value] [s--valuel

[e=value| [w-=value] [res=value] [nwes=valuel [ewres--value] [zoom=name]
[align=nanel [uave=nameJ

DESCRIPTION
The g.region program allows the user to manage the settings of the current geographic region. ihc.s
regional boundaries can be set by the user directly and/or set from a region definition file (stored wider
the windows directoTy in the user's current rnapset). The user can create, modify, and store as many
geographic region definitions as desired for any given mapset. Hbwever, only one of these geographic
region definitions will be current at any given moment, for a specified mapset; i.e., GRASS programs
that respect the geographic region settings will use the current geographic region settings.

INTERACTIVE PROGRAM USE: MAIN MENU
The main menu consists of an information section listing the current GRASS data base IOCAIION,
MAPSET, and CURRENT REGION, followed by user options:

REGION FACILITY
LOCATION: sample

CURRENT REGION: N=5167600 S=5156755 RES=50 ROWS=216
E=729314 W=705924 RES=50 OOL&=467

PROJECTION: 1 (UIM)
ZONE: 13

Please select one of the following options

Current Region Region Database

1 Modify current region 6 Save current region in
directly the database

2 Set from default region 7 Create a new region
3 Set from a database 8 Modify an existing region

region

4 Set from a raster map

5 Set from a vector map

RETURN to quit

DEFINITIONS
Region:

Here, a region refers to a geographic area with somec defined boundaries, based on a specific
map coordinate system and map projection. Fach region also has associated with it the specific
east-west and north-south resolutions of its smallest units (rectangular units called "cells").
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"The region's boundaries are given as the northernmost, southenmost, easternmost, and
westernmost points that define its extent. The north and south boundaries are commomly called
nordtings, while the east and west boundaries are called eastings.

"The region's cell resolution defines the size of the smallest piece of data recognized (imported,
analyzed, displayed, stored, etc.) by GRASS programs affected by the current region settings.
'the north-south and east-west cell resolutions need not be the same, thus allcwung non-square
data cells to exist.

Default Region:
Each GRASS LOCAFIONNAME has a fixed geographic region, called the default geographic
region (stored in the region file DEFAUL'FWIND under the special mapet PERMANENI,
that defines the extent of the data base. While this provides a starting point for defining new
geographic regions, user-defined geographic regions need not fall within this geographic region.

Current Region:
Each mapset has a current geographic region. This region defines the geograpnc area in which
all GRASS displays and analyses will be done. Data will be resampled, if necessary, to meet
the cell rtsolutions of the current geographic region setting.

Region Data Base:
Each GRASS MAPSEF may contain any number of pre-defined, and named, geographic
regions. These region definitions are stored in the user's current mapset location under the
windows directory (also referred to as the user's data base of region definitions). Any of these
pre-defined geographic regions may be selected, by name, to become the current geographic
region. Users may also access saved region definitions stored under other mapsets in the
current location, if these mapses are included in the user's mapset search path.

REGION EDIT PROMPT
Most of the oplions will require the user to edit a geographic region, be it the current geographic region
or one stored in the user' s data base of region definitions (the windows directory). A standard prixp
is used to perform this edit. An example is shown below:
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I •[ALT H31KN
1aLfault North: 3402025.00

I ==ýW1R RRMCN==I

3402025.00_

Def Vkst: M ESTDHE I IEASTHFEGE DIef.East: I
233975.00 1233975.00-1 1236025.00-1 236025.00 1

1 3399975.00

Default South: 3399975.00 1

Iefault G(UD RESCU4N Region
50.00 --- East-VWst --- 50.00.
50.00 -- North-South -- 50.00

1 AFIH OM'[UIJ AL A 1S HIT ,S3> TO OMME

The fields NORTH EDGE, SOLrH FIXiE, WEST FDGE and EAST HEIGE, are the boundaries of the
geographic region that the user can change. 'The fields Default North, Default South, Def West and Def
East are the boundaries of the default geographic region that are displayed for reference and cannot be
changed. The two GRID RtSOLMTON Region fields (east-west, and north-south) are the geographic
region's cell resolutions that the user can change. The two (GRID RFESOLI1ON Default fields list the
resolutions of the default geographic region; these are displayed for reference and cannot be changed
here by the user.

REGION MANAGEMENT MENU OPTIONS
1 Modify the current geographic region directly

Allows the user to edit the current region.

2 Set current geographic region from default region
Copies the default region to the ctu-rent geographic region, and then lets the user edit the
current geographic region.

3 Set current geographic region from a data base geographic region
Allows the tuse" to select a geographic region by name from the data baIse of geographic
regions to become the current geographic region, and then lets the user edit the current
geographic region.
Note: geographic region definition liles may be selected from other mapsets as well, if
accessible and in the user's mapset search path.

4 Set current geographic region fronm a raster (cell) map layer
Allows the user to select a rastcr map layer, copies the cell header for this map layer to the
current geographic region, and then lets the user edit the current geographic region. lbis
option is useful when subsequent GRASS operations will be used to producc a raster map layer
from one input raster nmp layer mad it is necessary that the reult coincide with the input raster
map layer.
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5 Save the current geographic region (window) in the data base
Allows the user to save the current geographic region settings in the user's data base of such
settings. These files are stored in the windows directory under the user's current mapset. This
option is useful when the current geographic region is set directly using option 2, or even by
another GRASS program (eg., d.display). This option installs an otherwise temporary
geographic region setting into the geographic region definition data base for recall when
needed.

6 Create a new data base geographic region setting
Creates a new geographic region definition in the user's data base of such settings in the
windows directory under the current mapset, using the geographic region edit prompl described
above. After the geographic region definition is created, the user is asked if this geographic
region setting should also be used as the current geographic region.

7 Modify a data base geographic region setting
Modifies a geographic region setting (in the data base of such settings in the windows
directory of the current mapset), using the geograplic region edit prompt. After the changes
have been made, the user is asked if this geographic region setting should also be used as the
current geographic region.

NON-INTERACTIVE PROGRAM USE
Alternately, the user can modify the settings of the current geographic region by specifying all needed
parameters on the command line. The user enters the command g.regio parmr, where parms are the
following parameters and/or flags:

Flags:

-d Set current region settings equal to default region settings.
-g Print the current region settings (shell script style) in a format that can be given

back to g.region on its conmnand line.

-p Print the current region settings.

-U Do not update the current region file settings. Allows the user to temporarily use
a different region setting, without saving this setting.

Parameters:

region=name Make current region settingc mne as the named region file settings

rater-=na-m Make current region settings same as those in the named raster map's cell header.
But see zoom =name option, below.

vector =name Make the current region settings the same as those of the named vector map.

sites=name Set the current region to the smallest region encompassing all coordinates in the
named sitejists file, aligned with the current region.

n=value Set map coordinate value for the region's northern edge to x

s=value Set map coordinate value for the region's southern edge to x

e=value Set map coordinate value for the region's eastern edge to x

w =value Set map coordinate value for the region's western edge to x

res--value Set grid resolution (both north-south and east-west) to x
nsres--value Set north-south grid resolution value to x

ewres=value Set east-west grid resolution value to x

zoom =nanr Set current region settings to the smallest region encompassing all non-zero data
in the named raster map layer that fall inside the user's current region.
If the user also includes the rtAer=nanhe option on the command line,
zoom-hnane will set the current region settings to the smallest region
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encongpassin all non-zero data in the named zoom map that fall inside the
region stated in the cell header for the named raster map.

align=name Set the current resolution equal to that of the named raster map, and align the
current region to a row and column edge in the named map. Alignment only
mmves the existing region edges outward to the edges of the next nearest cell in
the named raster map -- not to the named map's edges. To perfwm the latter
function, use the raster =nanr option.

save =;name Save current region settings in the named region file

EXAMPLES
g.region n=7360100 e=699000

-will reset the northing and easting for the current region, hut leave the south edge, west edge,
and the region cell resolutions unchanged.

g.region -dp s=698000
will set the currenm region from the default region for the GRASS data base location, reset the
south edge to 698000, and then print the result.

g.region n=n41000 w=w500
"lhe n-value may also be specified as a function of its current value: n=n+value increases
the curreat northing, while n--nvalue decreases it. This is also true for s--value, e=value, and
v,=value. In this example the current region's northern boundary is extended by 1000 units
and the current region's western boundary is decreased by' 500 uits.

g.region n=s-4000 e=w-H000
"Ibis form allows the user to set the region boundary values relative to one another. Here, the
northern boundary coordinate is set equal to 1000 units larger than the southern botndary's
coordinate value, and the eastern boundary's coordinate value is set equal to 1000 units larger
than the western boundary's coordinate value. The corresponding forms s=n-value and
w =e-va/ue may be used to set the values of the region's southern and vestem boundaries,
relative to the northern and eastenm boundary values.

g.region raster =sails
This form will make the current region settings exactly the same as those given in the cell
header file for the raster map layer soils.

g.regiem raster=seils zoom--sdls
Thik form will first look up the cell header file for the raster map layer soils, use this as the
current region setting, and then shrink the region down to the smallest region which still
encompasses all non-zero data in the map layer soils. Note that if the parameter rasfer-_soils
were not specified, the zoom would move to encompass all non-zero data values in the soils
map that were located within the current region setting.

giegiem -up raster =soils
"The -u option suppresses the re-setting of the current region definition. "Ibis can be useful
when it is desired to only extract region information. In this catse, the cell header file for the
soils map layer is printed without changing the current region settings.

g.region -u raster---sals zoom=soils save =soils
This will zoxm into the smallest region that encompass(s all non-zero soils data values, and
save the new region settings in a file to be called soils wid stored under the windows directory
in the user's current mnarpset. 'The current region settings are not changed.
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g.regie -p
This will print the current region in the formal:

projection: 1 (LW
zone: 15
north: 4294050.00
south: 4249950.00
east: 526050.00
west: 500950.00
nsres: 100.00
ewres: 100.00
rows: 441
cols: 251

g.regim -g

The -g option prints the region in the following format:

n=4294050.00
s=4249950.00
e--526050.00
w --500950.00
nsres-100.00
ewres=100.00

"This format does not have the rows and columns, but can be fed back into g.region on its
command line.

The -p (or -g) option is recognized last. This means that all changes are applied to the region
settings before printing occurs.

NOTE
After all updates have been applied, the current region's southern and western boundaries are (silently)
adjusted so that the north/south distance is a multiple of the north/south resolution and that the easttwest
distance is a multiple of the east/west resolution.

SEE ALSO
d.display, d.zoon, g.access, g.nmpsets

AUTHOR
N'ichael Shapiro, U.S. Army Construction Fnineering Research Laboratory
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NAME
g.remove - Removes data base element files from the user' s current napset.
(GRASS File Management Program)

SYNOPSIS
g.remove
g.remove help
g.remove [rast =name[ ,name,....] [vect=name[,name,. .. [icon =namne[ ,name .... [(labels =rname[,name. []

[sites=name[ ,name,...]] [region =namef name,..j I Igroup =nan,[ name,... ]

DESCRIPTION
g.remove allows the user to remove specified da Ut;i bas. leiiient files from the CalTrret mapset. If
g.remove is invoked without arguments on the coinimitud line, a nwltiu will appear listing possible diata
element types, as below:

I raster maps

2 vector maps

3 paint icon files

4 piint label files

5 site list files

6 region files

7 imagery group files

RFUIlRN to exit

Once the element type is selected, the user is prompted to name a specific file of this element type for
removal. ('T1his list will van', depending on what files currently exist in the user's mapsct.) 'Pne
specified file is remove(], and the user is again prompted for the name of a file of this element type to
be removed. When prompted for a file name, the user may enter list to see a list of existing files of
this element type, or hit RERUJRN to get back to the ablove menu.

Altermately, the user can specify the data base element type and file(s) to be removed on the commarnd
line. Data b•se element types are specified by the names to the left, belryv.

Parameters:

rast =name[,name,.... Nanme(s) of raster file(s) to he removed.

vect =name[ ,nanae,...] Name(s) of vector file(s) to be removed.

icon =name[ ,name ,...j Name(s) of paint icon file(s) to be rexm)ved.

labels=name[,name,.] Name(s) of paint labels file(s) to be removed.

sites=name[,name,...] Name(s) of site list tile(s) to be renwoved.

region:=name[ ,name,...] Name(s) of region file(s) to be removed.

group=name[ ,name,.. .1 Namne(s) of imagery group file(s) to be remowed.

The data base element file(s) namied by the user on the command line are subsequently removed from
the user' s current mapset.

EXAMPLE
For example, the below command will camus the raster files named soils, slope, and temp, the vector
files named roads and rail, and the imagery group files uUneud nhap.I and nhap.2, and thes. files'

osociated support files (e.g., cell header files, categor, files, etc.), to be removed from the user's
cutrrent mapset.

g.remove rast=soilsslope,temp vect =roadsrail group =nhap.1,nhap.2
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NOTE
If a particular data base element file has support files associated with it (e.g., as is conmmonly the case
with raster files), g.remove will remove these support files along with the data base element file
specified.

"The user can only use g.remove to remove data files existing under the user's current nmpset.

FILES
SGISBASF/etc/elementJist lists the element types whose files can be removed by the user.

SEE ALSO
g.copy, g.list, g.renawn

AUTHOR

Michael Shapiro, U.S. Army Construction Engineering Research Laboratory
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NAME
g.rename - To rename data base element files in the user's current mapset.
(GRASS File Management Program)

SYNOPSIS
g.rename
g.renamne help
g.rename [rast=old,new] [vect==oidnewj [icon=old, new] [labels==oidnewl [.ites-=old~new]

[region =old,newl [group=odnew]

DESCRIPTION
g.rename allovs the user to rename data base element files in the user's current maprset. 'The user can
specify, all necessary information to g.rename on the command line, by specifying: the type of d(ila
base element to be renaamed (one or more of: rast, vect, icon, labels, sites, region, and group); the
.pecific file element in the current mapset to be renamed (old); and the new namne to be assigned to this
file element (new) in the current mapset. "1he file element old is then renamed to new.

Users can also simply type g.rename without arguments on the coimmnand line, to receive a menu of
existing data base element types vid files from which to choose for possible renanming:

1 raster maps

2 binauy vector maps

3 paint icon files

4 paint label ffics

5 site list files

6 region definition files

7 imagery group files

RETIURN to exit

NOTE
If a data base clement has support files (e.g., as is commonly the case with raster files), these iipport
files also are renamed.

If the user attempts to rename a file to itself by setting the new file name equal to the old file name
(e.g., gxrename rat=soilssoils), g.rename will not execute the rename, but instead state that no
rename is needed. I-knwever, g.rename will allow the user to overwrite other existing files in the
current mapset by making the new file name that of an already existing file.

SEE ALSO
g.copy, g.list, g.rem've

AUTHOR
Michael Shapiro, U.S. Army Construction Fngineering Research Iaboratory
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NAME
g.tempfile - Creates a temporary file and prints the file name
(GRASS File Management Program)

SYNOPSIS
g.temille help
g.tempfile pid =value

DESCRIPTION
g.tempfde is designed for shell scripts that need to use large temporary files. GRASS provides a
mechanism for temporary files that does not depend on /tap. GRASS temporary files are created in the
data base with the assumption that there will be enough space under the data base for large files.
GRASS periodically removes temporary files that have been left behind by programs that failed to
remove them before terminating.

g.tempfde creates an unique file and prints the name. The user is required to provide a process-id which
will be used as part of the r~mne of the file. Most Unix shells provide a way to get the proccss id of
the current shell. For ftin/sh and Aoin/csh this is $$. It is recommended that $$ be specified as the
process-id for g.tempfite

EXAMPLE

For Aoin/sh scripts the following syntax should be used:

templ --'g.tempfile pid=$$'
temp2=" g.tempfile pid=$$'

For /bin/csh scripts, the following can be used:

set templ ='g.tempfile id---$$'
set temp2--g.tempfile pid=$$'

NOTES
Each call to g.tempfile creates a different (i.e., unique) name.

Although GRASS does eventually get around to removing tempfiles that have been left behind, the
programmer should make every effort to remove these files. They often get large and take up disk
space. If you write Abin/sh scripts, learn to use the /bin/sh trap command. If you write /bin/csh scripts,
learn to use the Abin/csh onintr command.

AUTHOR
Michael Shapiro, U.S. Army Construction Engineering Research Laboratory
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NAME
g.version - Outputs the GRASS version number and date.
(GRASS File Management Program)

SYNOPSIS
g.version
g.version help

DESCRIPTION
g.version prints to standard out.fit the GRASS version nwtuber and date, in the form:

GRASS 4.0 (Summer 1991)

NOTES
This program requires no coLmmand line arguments; the user simply types g.version on the command
line to see the version number and date of the GRASS software currently being run by the user.

AUTHOR
Michael Shapiro, U.S. Army Construction Engineering Research laboratory
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NAME
i.build.blk - An imagery function that creates and edits blocks and sub-blocks of imagery groups for
ortho-rectification.
(GRASS Imagery Program)

SYNOPSIS
i.build.blk

DESCRIPTION
An imagery photo block consists of several scanned aerial photographs (raster map layers) of a common
area. An imagery sub-block is a subset of these raster map layers.

i.build.blk allows the user to collect one or more imagery groups by assigning them to a named block
and sub-block. This enables the user to run orthxo-rectification programs on a single imagery group
within a sub-block.

"Ihe user first creates all of the imagery groups using i.group.

"Ihc first menu in the i.build.blk program asks the user to select a block. If the block does not exist,
the user will be asked if he or she would like to create a new blo&c.

This program edits blocks of imagery groups for ortho-rectification.
You may select or create blocks of imagery groups.
You may edit blocks of existing imagery groups.
You may create sub-blocks of imagery groups within the block.
You may select a TARGET location for the ortho-rectified blocks.
You may select an elevation data raster file from the TARGET location.
You may select a camera reference file for the block.

Please enter the block to be createdAnodifled

BLOCK: (enter 'list' for a list of existing blocks)

AFTER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR -Ctrl-C>TO EXIT)

If the word list is entered, blocks that have already been created in the current LOCATION and
MAPSEI'(S) will be displayed.

The second menu in i.build.blk provides the user with the following options:

1. Select a different block
2. Edit block title
3. Select a TARGET location
4. Select an elevation data layer
5. Select a camera reference file
6. Include new imagery groups in the block

or remove imagery groups from the block
7. Create a new sub-block within the block
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RETURN to exit

"The options are described as follows:

Select a different block
If option number 1 is chosen, the following menu is displayed:

Please enter the block to be createdhnodified

BLOCK: (enter 'list' for a list of blocks)

AFTER COMPLETING ALl. ANSWERS, HIT <ESC>TO CONTINUE
(OR <CtrI-C>TO EXIT)

If ine word list is entered, blocks that have already been createl in the current I.O( A'•IIN
and MAPSEF(S) will be displayed.

]-dit bc%; title
If option ntunber 2 is selected, an entry space is provided to, type in the block title. Tbis title
is usefud in identifying each block:

TITLE_--

This option offers an opportunity to go back nud chaunge the tntry if it is not correct by askine:
Look ok? (yht).

Select a TARGET location
If option number 3 is selected, an entr,' spce is provided to type in the TAI((;--W' location and
nmapset were the ortho-rectified raster files are to reside.

"Ihe following menut asking for the target LX'A'I1ON and MAPSE7I" is displayed:

Please select the target LOCATION and MAPSFT for block <blockiname>

CURRENT LOCATION:Iocation_ _
CURRENT MAPSET: nmapset

TARG(ET LOCATION:
TARGET MAPSET:

(enter list for a list of locations or mapsels within a location)

AFTER COMPLETING ALL ANSWERS, HIT <4I'SC>TO CONTINUE
(OR <,CtrI-C>(TO CANCEL)
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If the word list is entered, the list of available LOCATION(S) and MAPSEI(S) will be
displayed.

Select an elevation data layer
If option number 4 is selected, an entry space is provided to type in the name of an existing
raster file within the TARGET location that is to be used as the elevation data during ortho-
rectification.

The following menu asking a raster file in the TARGET location to be used for elevation data
is displayed:

Please select an elevation raster Mile for block <blocknaew>

Elevation raster file :

(enter list for a list of raster files in the TARGET location)

AFTER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR <-Ctrl-C> TO CANCEL)

If the word list is entered, a list of raster files within the TARGET location will be displayed.

NOTE: It is assumed that the category values of the selected elevation raster map layer are
represented in M-I'TERS. rmaapcalc may be used to convert other data conventions, as well as
replace any cells with category value zero (no-data) with another value.

Select a camera reference file
If option number 5 is selected, in entry space is provided to type in the name of an existing
camera reference file within the CURRENT location that is to be used for data during ortho-
rectification.

The following menu asking for an existing camera reference file is displayed-

Please select a camera reference file for block 4lock.name>

Camera reference file :

(enter list for a list of existing camera reference files)

AFI'ER COMPLETING ALl, ANSWERS, HIT <ESC>TO CONTINUE
(OR -<4trl-C>TO CANCEL)

If the word list is entered, a list of existing camera reference files be displayed.

NOTE- The GRASS program i.mod.camera may be used to create camera reference files.

Include or remove imagery groups from the block
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When choosing option number 6, the following mnenu is displayec:

LOCATION: location BLOCK: demo MAPSET: napset

If you wish to delete an imagery group from block I&'mol, remove the 'x' from in
front of the file name.

I- groupl3 in mapset
x groupl4 in mapset

AFIER COMPLETING ALL, ANSWERS, HIT <IFSC>TO CONTINUE
(OR Ctrl-C>TO CANCEL)

Next, a menu listing 0ll the other inagery grouir prscnt in the currctt MAM')SIlTS) \kill lxe

displayed:

LOCATION: location BLOCK: demo MAPSET: mapset

Please mark an 'x' by the imagery groups to be added in block Idemol

MAPSET: rapset
x_:group2l in mapset
x_:group22 in mapset

AFTER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR Ctrl-C>TTO CANCEL)

If more than one MAPSEf is selected, menus for those mapsets will also be dlisplayed. All
imagery groups selected with an 'x' will be included in the block being updated.

The user will then have the oppotuty to check the contents of the block that was just
modified:

Block [demo] references the following raster files

group13 in mapset
group14 in mapset
group2l in mapset
groupZ2 in mapset

Look ok? (yM)

If the user responds with the letter y then the following sentence is displayed on the screen:

Block Idemol updated!
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And the main menu for i.build.blk returns.

If the user responds n, the menu containing the block files after it was modified will be
displayed and the user will be asked to place an x in front of those imagery groups that are to
be remn(wed from the block. TIhen, a menu listing all of the other imagery groups in the
current MAPSI" will be displayed again, and the user will be again asked to place an x in
front of imagery groups to be included in the block. This gives the user the opportunity to
correct mistakes or make changes in the choice of files to be selected in a block without
exith-g, i.buiid.blk.

Create a new sub-block within the block
"lhe following menu enables the user to create a sub-block out of a single imagery group in the
block. Any number of sub-blocks may be created by repeating the option.

LOCATION: location MAPSET: impset

BLOCK: demo
SUBBLOCK: ('list' will show available sub-blocks)

AFTER COMPLETING ALL ANSWERS, HIT - -,.,:>TO CONTINUE
(OR <Ctrl-C>TO CANCEL)

After selecting or creating a sub-block, this menu is displayed:

Mark an 'x' by only one imagery group to form sub-block [131

x_ group13 in mapset
- groupl4 in mapset
- group2l in mapset
__ gronp22 in mapset

AFTER COMPLETING ALl, ANSWERS, HIT <:ESC>TO CONTINUE
(OR <CtrI-C> TO CANCEL)

"The user is then given the opportunity to check the contents of the sub-block:

Subblock [131 references the following rudter file

groupl3 in mapset

Look ok? (yiA)

If the user responds with the letter n, the block menu will aplear again enabling the user to
select another file to form the sub-block.
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NOTES
The i.buiid.blk options are only available for imagery groups in the current U _MATION.

"The ortho-rectification programs in i.rectify.blk currently are designed as single plx)to rectificatitnms.
Hence, only a single imagery group nmy be selected for each sub-block. In the future ntuiii-photo
rectification mav become available.

This program remains tunder adpha testing. It resides in the src.adpha director, and must be compiled
separately bw the user.

SEE ALSO
GRASS Tutorial: Image Processing

i.group, i.rnod.canera, i.rectify.blI, r.mapcalc

AUTHOR
Michael Iaba
DBA Systems, hic.
10560 Arrowhead Drive
Fairfax, Virginia 22030
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NAME
i.camera - An imngery function that establishes a camera refer•e file for an imnagery group, and runs

interactively.
(GRASS Inwge Processing Program)

SYNOPSIS
icamera

DESCRIPTION
i.camera selects a camera reference file to be used with an imagery group. In the imagery programs

i.ortho.reference, j.ortho.control, and i.ortho.rectify, a camera reference file is required for

computation of reference points and ortho-rectificalion parameters. i.caimra enables the user to

specify an existing camera reference file for a selected imagery group.

i.camera is fully interactive. 'the program first prompts the user for the name of the imagery group

that requires a camera reference file. iis imagery group must already exist under the user's current

MAPSET (see i.group).

The program next asks the user for the name of an existing camera referewe file to be tsed with the

imagery group selected above. "lhe GRASS program imaod.canera can be used to create this camera

reference file.

NOTES
This program remains under alpha testing. It resides in the src.alpha directory and mast be compiled

separately by the user.

FILES
$GISDBASE$LOCATI('INAME•MAPSEr/group

SEE ALSO
igroup, i.rnod.carmra, i.ortho.control, i.ortho.rectify, i.ortho.reference

AUTHOR
Michael Baba
DBA Systems, Inc.
10560 Arrowhead Drive
Fairfax, Virginia 22030
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NAMEg i.cca - Canonical components analysis (cca) program for image processing.
(GRASS Image Processsing Program)

SYNOPSIS
L.cca
i.cca help
i.eca group=nanm subgroup=irame -gnature=rnwm output=nane

DESCRIPTION
i.cca is an image processing program that takes from two to eight (raster) band files and a signature
file, and outputs the same number of raster band files transformed to provide maximum separability of
the categories indicated by the signatures. This implementation of the canonical components
transformation is based on the algorithm contained in the IAS image processing system.

Typically the user will use the i.class program to collect a set of signatures and then pass those
signatures along with the raster band files to i.cca. The raster band file names are specified on the
command line by giving the group and subgroup that were used to collect the signatures.

The output raster map names are built by appending a ".1", etc. to the output raster map name

specified on the command line.

Parameters:

group=nanae Name of the imagery group to which the 2 to 8 raster band files used belong.

subgroup=name Name of the imagery subgroup to which the 2 to 8 raster band files used belong.

mgnature=name Name of an ASCII file containing spectral signatures.

output =narm Output raster file prefix name. The output rastcr map layer names are built by
appending a ".1", "2", etc. onto the output name specified by the user.

NOTES
i.cca respects the current geographic region definition and the current mask setting while performing
the transformation.

SEE ALSO
Schowengerdt, Robert A. Techniques for Image Processing and Classification in Remote
Sensing, Academic Press, 1983.

i.class, i.pca, r.covar, r.napcalc

AUTHORS
nivid Satnik, (AS Laboratory, Central Washingtoi Universitv
Ali R Vali, Space Research Center, University of Texas, Austin
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NAME
i.class - An imagery function that generates spectral signatures for an image by allowing the user to
outline regions of interest. The resulting signature file can be used as input for i.nmxlik or as a seed
signature file for i.cluster.
(GRASS Image Processing Program)

SYNOPSIS
i.dass

DESCRIPTION
i.class performs the first pass in the GRASS two-pass supervised image classification process; the
GRASS program i.maxlik executes the second pass. Both programs must be run to generate a
classified map in GRASS raster format.

i.cloass is an interactive program that allows the user to outline a region on the screen and calculate the
spectral signature based on the cells that are within that region. During this process the user will be
sho4"n a histogram of the region for each image band. The user can also display the cells of the image
lxin(LS which fall within a user-specified nunmer of standard deviations from the means in the spectral
signature. By doing this, the user can see how much of the image is likely to be put into the class
assoxciated with the current signature.

"The spectral signatures that result are composed of region means and covariance matrices. These
region means and covariance matrices are used in the second pass (ijnuzxlik) to classify the image.

Alternatively, the spectral signatures generated by i.class can be used for seed means for the clusters in
the i.cluster pnrgram.

USER INPUTS
"Tlhe first screen in the program i.class asks the user for the imagery group and subgroup to be
analyzed:

LOCATION: location SUPERVISED CLASSIFIER MAPSET: demo

Please select the group and subgroup to be analyzed

GROUP: spor (lit will show available groups)
SUBGROUP: 123 (int will show available sbgromps)

AFTER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR <Ctrl-C>TO CANCEL)

The group should contain the imagery bands that the user wishes to classify. The subgroup is a subset
of this group. The user must create a group and a subgroup by running the GRASS program i.group
before running i.class. The subgroup should contain only the image bands that the user wishes to
classify. Note that this subgroup nmust contain more than one band.

After the first screen, the program asks the user for the name of the resulting signature file. The
signature file is both the output file for i.class and the required input file for the GRASS program
i.raxlik. It contains the region means and covariance matrices that are used to classify an image in
i.maxlik.

After entering the resulting signature file nme, the user is asked to enter the name of a seed signature
file. This is optional. A "seed" signature file is a previously created signature file. Such a seed
signature file may be the result of an earlier run of i.class. The seed signature file is copied into the
new resulting signature file before any new signatures are added by i.class. In this way, you can
collect the work from several sessions with i.class into one signature file.
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Next, the user is asked to enter the name of the raster map to be displayed during the process of
outlining regions. Typically, the user will want to enter the name of a color composite previously
created by i.cornposile. However, the user can enter the mune of any existing raster map. 'Ibis leaves
the potential for using a raster map not directly derived from the image as a backdrop on which the
user can outline the classes of interest.

At this point the i.class graphics screen will be drawn on the graphics monitor and the user will be
directed to use the mouse. From this point on the user will primarily work with the mottse, selecting
options from the menus and outlining regions on the screen. The only time that the user will need to
return to the text tennina is to enter naumes for the signatures created.

THE DISPLAY FRAMES
The display framne layout that i.clavs uses is represented below for reference.

+-----------------------------+--------------- ------------------------ +

bMp Di splay Fr anr

I stogram Di splav
Frane

+-----------------------------------+

7xxm Di splay Frante

+-----------------------------+---------------------------------------+

I Anu Fra, e
+---------------------------------------------------------------------+

THE MENUS
All of the menus in the i.class program are displayed across the bottom of the graphics monitor in the
Menu Frame. To select an option from one of these menus, simply place the cursor over your selection
and press any bution on the motLse. a•ach of the menus is discussed in the following fxtmrraphs.

The Command Menu
The Command Menu includes the following selections:

Zoom - This command allows the user to outline a rectangular region in either the Map or /oxoml
Display Framcs and the region is displayed, magnified, to fit in the Zoom l)isplav trune. A red
rectangle is drawn in the Map "isplay Framc, indicating what area the 7o)im Display Franie shows.

To outline the rectangular region, simply use any mouse button to anchor the first comer of the border
and then use any button to choose the other corner.

Define region - "Ibis selection takes the user to the Region Menu. This menu includes the options that
allow the user to outline a region of interest on the displayed raster map.

Redisplay map - This selection takes the user to the Redisplay Mentu. The Redisplay Menu allows the
user to redraw map display frnuncs.
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Analyze region - This selection starts the process of analyzing the currently defined region. A
histogram of the defined region will be displayed for eich band. On the histogram for each band, the
mean, standard deviation, nminimum cell value and maximum cell value are marked. The histograms
are automatically scaled in an attempt to fit the data into the space available, but it is possible that all
of the data will not fit. In this case, as much of the data as possible, centered around the mean, will be
displayed. After the histograms are displayed, the user will be given the Signature Menu.

Quit - The user should make this selection to end the session with i.class.

The Region Mena
The Region Menu contains the following selections:

Erase region - TIhis selection erases any currently defined region.

Dhraw region - This selection allows the user to use the nmuse to draw a region on either the Map or
Zoom Display Frame. An explanation of which mouse buttons to use is displayed in the Menu Frame.
"The user does not need to try to complete the region boundary. The last line of the region will be
added when the user selects the Complete region option on the Pegion Menu.

Restore last region - This selection restores the last region that was drawn. After a region is
completed, it will be saved to be restored later. Only one previous region is saved.

Complete region - This selection completes the region that is currently being drawn. As noted above,
it saves the complete region to be restored later, if needed. Once the user has made a complete region,
it can be analyzed with the Analyze Region selection on the Command Menu.

Done - Use this selection to return to the Command Menu.

The Redisplay Map Menu
The Redisplay Map Menu has the following selections, which are useful to redraw the raster maps
displayed in the Map and Zoom Display Frames.

Map geographic region - Tihis selection causes the raster map in the Map Display Frame to be

redrawn.

Zoomn region - Ths selection causes the Zoom Display Frarne to be redrawn.

Both - This selection causes both the Map and Zoom Display Frames to be redrawn.

Cancel - Use this selection if you do not want to redisplay either of the above regions. The user will
be returned to the Conunand Menu.

The Analyze Region Mean
The Analyze Region Menu contains the Signature Menu, which allows the user to set the number of
standard deviations and the display color, and then to display (as an overlay) the cells that match the
signature within the number of standard deviations specified. Note that once the matching cells are
displayed, the Map Display Frame must be redisplayed to see only the original raster map again. The
following selections arc available on the Signature Menu:

Set std dev's - This selection allows the user to set the number of standard deviations from the mean
for the maximum and minimum range. The maximum and minimtun range is used when finding the
cells that "match" the signature. The user is presented with a menu of typical choices and an "Other"
option. If the "Other" option is -elected, enter the number of standard deviations from the keyboard on
the text terminal. Otherwise, the selected option will be used. When the numnber of standard deviations
is set, the histograms for each band will be reolrawn with the maximtun and minimum range marked.
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Note that the number in parentheses on this selection is the current nwtnber of standard deviations.

Set color - This selection allows the user to set the color for the display of cells that "match" the
current signature. The user is presented with a menu of color choices. 'Ihe color selected will be used
when the Display Matches Menu selection is made.

Note that the color in parentheses on this selection is the current color for display.

Display matches - 'Ihis selection displays the cells that "match" the current signature in the current
color. A cell "nmatches" the current signature if the cell value in each band is between the minimum
range and maximum range for that band defined by the untw-er of standard deviations currently set.

Done - When this selection is chosen, the user will be asked whether or not lie/she would like to save
the current signature. If the user answers with the "Yes" selection, he/she will be asked to enter a
description for the resultant signature file on the text terminal keyboard. The saved signature file
description will be used by i.maxlik to name the category that is created from the current signature.
After either a "No" answer or the signature description is entered, the ii-er is returned to the Command
Menu.

NOTES
i.class uses the current MASK to generate the overlay for cells that match a signature. As a result, if a
MASK already exists it will be removed during the execution of this program.

The cell values in the inmage bands cannot fall outside of the range of 0 to 255. i.class will repLrt an
error if they do.

i.class, like some of the other imagery programs, does not use the standard GRASS display franes.
After running i.class, you will need to create a display frame (e.g., using d&rame or d.erase) before
you can use most of the GRASS display (d.) commands.

i.group must be run before i.class to create an imagery group and a sulgrotup containing the iluage
bands to be classified.

"Ihe user can perform a supervised image classification by running U.class followed by i.rraxlik "lTc
user can perform an uasupervised classification ON running i.cluster folloAved Ib i.maxlik.

i.class is interactive and requires no conmmand line arguments. The user must be mimning a graphics
display monitor (see d.mon) to run this prcgramn.

SEE ALSO
GRASS Tutorial: Image Processing

d.frame, d.mon, g.region, i.cca, i.cluster, i.composite, i.group, i.maxlik, r.mapcalc, r.mask

AUTHOR
David Satnik, Central Washington Unhiversity GIS lab-oratory
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NAME
i.cluster - An imagery function that generates spectral signatures for land cover types in an image
using a clustering algorithm. The resulting signature file is used as input for inaaxlik, to generate an
unsupervised image classification.
(GRASS Image Processing Program)

SYNOPSIS
i.duster

DESCRIPTION
i.cluster performs the first pass in the GRASS two-pass unsupervised classification of imagery, while
the GILASS progranm i.maxlik executes the second pass. Both programs must be run to complete the
unsupervised classification.

i.cluster is a clustering algcrithtn that reads through the (raster) imagery data and builds pixel clasters
bused on the spectral reflectances of the pixels. The pixel clusters are imagey categories that can be
related to land cover types on the ground. Tlhe spectral distributions of the clusters (which will be the
land cover spectral signatures) are influenced by six parameters set by the user. "lhe hrst parameter set
by the user is the initial number of clusters to be discriminated. i.cl,,ster starts by generating spectral
signatures for this numnber of clusters and "attempts" to end up with this number of cluster- during the
clustering process. 'lhc resulting number of clusters and their spectral distributions, however, are also
influenced by the range of the spectral values (category 'values) in the image files and the other
parameters set by the user. Ihese parameters are: -lie minimum cluster size, mininurm duster
separation, the percent convergence, the maximumn minmber of i~crations, and the raw and column
sampling intervals.

The cluster spectral signatures that r,..ult i..e composed of duster means and covariance matrices.
These cluster means and covariance matrices are used in the second pass (inmaxlik) to classify the
image. The clusters or spctral c' "sses that result can be related to land cover types on the ground.

USER INPUTS
"The first im-.,a n the prograw i i.cluster asks tl.. user for the imagery group and subgroup to be
analyzed:

LOCATION: locaion CIUSTER MAPSET: demo

Please select the group~wbgroup to be nalyzed

GROUP: spoL_
SUBGROUP: 123

AFTER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR <WtrI-C>TO CANCEL)

The group should contain the imagery files that the user wishes to classify. The subgroup is a subset
of this group. The user must create a group and subgroup by running the GRASS program i.group
before running i.duster. The subgroup should contain only the imagery band files that the user wishes
to classify. Note that this subgroup must contain more than one band file. The purpose of the group
and subgroup is to collect map layers for classification or analysis.

The first prompt inside the program asks the user for the name of the resulting signature file. The
signature file is both the output file for i.cluster and can be used as the required input file for the
GRASS program i.maxlik. It contains the cluster means and covariance matrices that are used to
classify an image in i.maxlik for ma unsupervised classification.
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After entering the signature file nane, the user is asked to enter the name of a seed signature file. Ibis
is optional. Seed signatures are signatures that contain cluster means and covariance matrices that were
calculated prior to the current run of i.cluster. They may be acquired from a previous nrn of i.cluster
or from a supervised classification signauture training site selection (e.g., using the signature file output
by. i.class). The purpose of seed signatures is to optimize the cluster decision boundaries (means) for
the number of clusters specified.

The final menu asks the user for the clustering parameters. The default values in the menu are the
suggested values based upon the total number of rows and columns in the image files. hIbis menu also
informs the user of the number of rows and columns of the image files that are included in the current
geographic region. Make sure that this geographic region is large enoch to include the portion of the
image files that you wish to classify.

Please set the following information

Number of initial classes i5
Minimum class size 17
Minimum class separation 0.50
Percent convergence 98.00
Maximum number of iterations 30

Your current geographic region contains 100 rows and 100 cols (1000 cells)

Please set the sampling intervals

Row interval 2
Col interval 2

AFTER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR <Ctrl.C>TO CANCEL)

Number of initial classes
This is the number of clusters that will initially be identified in the clustering process before
the iterations begin.

Minimum class size
This is the minimum number of pixels that will be used to define a cluster, and is therefore the
minimum number of pixels for which means and covariance matrices will be calculated.

Minimum class separation
This is the minimum separation below which clusters will be merged in the iteration process.
This is an image-specific number (a "magic" niumber) that depends on the inmage data being
classified and the number of final clusters that are acceptable. Its determination requires
experimentation. Note that as the mninimurn class (or cluster) separation is increased, the
maximum number of iterations should also be increased to achieve this separation with a high
percentage of convergence (see percent convergence).

Percent convergence
A high percent convergence is the point at which cluster mneas become stable during the
iteration process. When clusters are being created, their means constantly change as pixels are
assigned to them and the mean is recalculated to include the new pixel. After all clusters have
been created, i.cluster begins iterations that change cluster means b' maximizing the distances
between them. As these imeans shift, a higher and higher convergence is approached. Because
means will never become totally static, a percent convergence and a maximumn number of
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iterations is supplied to stop the iterative process. The percent convergence should be reached
before the maximum number of iterations. If the maximum number of iterations is reached, it
is probable that the desired percent convergence was not reached. The number of iterations is
reported in the cluster statistics in mail (see NOTFS).

Maxinmum number of iterations
This is a number which is greater than the nunmber of iterations predicted to achieve the
optirmmi percent convergence. If the number of iterations reaches the maximum designated by
the user, the user may want to rerun i.luster with a higher number of iterations (see NOTES).

Row and column sampling intervals
These numbers are based on the size of the data set.

NOTES
i.cluster will run in the background and notify the user by mail when it is complete. The mail

-essage will contain the results, i.e., the statistics for each cluster. Also included in the mail message
are the resulting percent convergence for the clusters, the number of iterations that were required to
achieve the convergence, aid the separability matrix.

i.group must be ran before i.cluster to create an inmagery group and a subgroup containing the image
lxbd files to be classified.

This program is interactive aid requires no command line arguments.

SEE ALSO
GRASS Tutorial: Image Processing

i.class, i.group, i.naxlik

AUTHOR

Michael Shapiro, U.S. Army Construction Engineering Research laboratory
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NAME
i.colors - An imagery function that creates colors for imagery groups.
(GRASS Inmage Processing Program)

SYNOPSIS
i.colors

DESCRIPTION
i.colors allows the user to interactivelv assign red, green, and blue colors to the band files in an
imagery group while viewing the display of the combined bands on the graphics monitor.

The user if -zked to select an imagery group. Band files in the group 'ihat are curtently assigned to the
red, green, and blue color bands are displayed along the left edge of the user's graphics display fraine.
and a composite image of these bands is displayed in the right portion of the display frame. A snall
matrix appears in the lower left portion of the display frame, and reflects current red. green, and blue
band file color assignments. Red, green, and blue color boxe,,s appear next to the names of the image
band files to which they are currently assigned. IThe user can change current color assignunents by
clicking the mouse cursor beside desired color assignments.

A menu along the bottom of the graphics display firame indicates that the user can also replot and
enlarge the composite image on display, or quit the program, by clicking the mouse cursor on the
desired option.

The GRASS program i.group can also be used to assign red, green, and blue colors to inagery grouxp
hand files.

NOTES
This program is not yet complete. 'lo assign colors to an imagery group, use the (iRt.IS prIgrnu
i.group.

'ins progran is interactive and requires no command line argunents. The user must be numini a
graphics monitor to use this program.

SEE ALSO

GRASS Tutorial: Image Processing

d.mon, hsv.rgb.sh, i.conposite, i.grey.scale, i.group, i.his.rgb, i.rgb.his, r.map'alh, rgb.hv..sh

AUTHOR
Michael Shapiro, U.S. Army (brnstnction lFginecring Research Iaboratonr
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NAME
i.composite - An imagery function that creates a color composite image from three imagery band files
specified by the user.
(GRASS image Processing Program)

SYNOPSIS
i.compoeite

DESCRIPTION
i.composite creates a color composite image from three band files specified by the ucsae. The user
specifies the bands to be used by assigning a red, blue, and/or green color to each band. The resulting
image is a raster map layer of raw spectral data composed of the three bands chosen by the user. The
color composite can then be displayed, painted, or manipulated as would any raster map layer in
(iRASS.

"lhe first prompt asks the user for the imagery group whose files are to be uscd.

"The following menu is then displayed:

Pleuse indicate which files to use for red, green, and blue colors. You may leave any color
out. You may specify more than one color per Mle. However, each color may only be
specified once. For example, to get a full color image, specify r,g,b for 3 different files. To
get a grey scale image, specify rgb for a single file.

b. spot.1
g- spot.2
r-_ sp-.3
- qpotclasm
- oq trejed

AFTER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR <Ctrl-C>TO CANCEL)

"lhe user is then allowed to check the choice of bands:

Colors assigned as follows:

RED:. spot.3-abmapsetname
GREEN: spot2(amapsetname
BLUE: spot.I@nmapsetname

Look ok? (yM) [y]

lhcolor table that is created has 1000 colors (10 saturation levels (or shades) ixvr primary color (blue,
green. red)). The number of colors that can be (fisplaycd at one tinic on a ,'oor graphics nmonitor will
depx'nd oin the graphics monitor being used. For examiple, if the graphics nmonitor ca only display 512
colors at one time, then the user must nin the GRASS c(man,-dd d.colormode modefixed before
displaying the raster mnap layer. "Ihe colors that cannot beI displayctd will be assigned to flie nearest
displayable color, and the raster nmap layer will retain its relative color accuracy'. If the user is in float
colonhxxle, however, the raster map layer displayed on ihe graphics miommitor % \ ot11ot accurally reftect
the nap's read color assigntmients.
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"The user is then asked to name the composite image raster map layer. The percentage cmpeted is
echoed to the screen and rsupport files are created automatically.

NOTES
The user should always check the geographic region settings before nunning most imagery commands.
It is very easy for the boundaries of the geographic region to be cornpletely off the image. Before
running i.conposite, or other imagery conmmanLs, the user shtuld prdoably set the geographic region to
match that of the raster map layers to be read. This can be accomplished using option 4 of the
g.region comnmand.

"lbis program is interactive and requires no conmmand line arguments.

SEE ALSO
GRASS Tuaorial: Image Processing

d.colormode, d.his, d.rast, g.region, i.colors, i.grey.scale, i.group, r.support

AUTHOR

Michael Shapiro, U.S. Army Construction Figineering Research Laboratory
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NAME
ifft - Fast Fourier Transform (FFI) for image processing.
(GRASS Image Processing Program)

SYNOPSIS
ifft
ifft help
ifft input-image=name realimage=name imaginary-image=name [range=value]

DESCRIPTION
i.fft is an image processing program based on the algorithm given by Press (1988), with enhancements
by Vali (1990), that processes a single input raster map layer (input-image) and constructs the real and
imaginary Fourier components in frequency space.

Parameters:

input-image=name Input raster map layer on which the fast Fourier transform is run.

real-image=name OCrtput real part arrays stored as raster map layer.

imaginarynimage=name Output imaginary part arrays stored as raster map layer.

range =value Range of values used during fast Fourier transformation.

"The real and imaginary coiponents are stored as arrays of doubles in the cell-ftsc directory (for use
in the inverse transform program, i.ifft), and are also scaled and formatted into the real-image and
imaginary-image raster map layers for inspection, masking, etc. In these raster map layers the low
frequency components are in the center and the high frequency components are toward the edges. The
inpur-image need not be square; before processing, the X and Y dimensions of the input-image are
padded with zeroes to the next highest power of two in extent (i.e., 256 x 256 is processed at that size,
but 200 x 400 is padded to 256 x 512). The cell category values for viewing, etc., are calculated by
taking the natural log of the actual values then rescaling to 255, or whatever optional range is given on
the conmmand line, iv %uggested by Richards (1986). A color table is assigned to the resultant map
layer.

"The current geographic region and mask settings are respected when reading the input file. The
presence of a mask will, in general, make the resulting fast Fourier transform invalid, or at least
difficult to interpret.

SEE ALSO
Numerical Recipes in C, Iby William IL. Press, Cambridge University Press, 1988.

Remote ensieng Digital Image Analysis, by John A Richards, Spiinger-Verlag, 1986.

Personlid conummnicafti(n, between progam author and Ali R- Vali, Space Research Center, Lhiversity
of Texas, Austin, 199X.

i.cca, i.class, iiffi, i.pca

AUTHOR

David Satnik, GIS Liwa.,tory, Central Washington University
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NAME
i.grey.scale - An interactive imaery function that assigns a histogram contrast stretch grey scale color
table to a raster map layer.
(GRASS Image Processing Program)

SYNOPSIS
i.grey.scale

DESCRIPTION
i.grey.scale is an interactive imagery function that assigns a histogram contrast stretch grey scale color
table to a raster map layer. The histogram contrast stretch expands the original range of digital
(category) values to utilize the full range of the user's graphics monitor.

The user is asked for the name of the raster map layer that needs a grey scale. When the raster map
layer is displayed, it will be displayed with a grey scale color scheme.

NOTES
"This program is interactive and requires no command line arguments.

SEE ALSO
GRASS Tutorial: Image Processing

d.colormode, d.colors, d.colortable, i.colors, i.composite

AUTHOR

Michael Shapiro, U.S. Army Construction Fngineering Research Laboratory
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NAME
i.group - An imagery function that creates and edits groups and subgroups of (raster) imagery files.
(GRASS Imnge Processing Program)

SYNOPSIS
i.group

DESCRIPTION
i.group allows the user to collect raster map layers in an imagery group by assigning them to user-
named subgroups or other groups. This enables the user to run analyses on any combination of the
raster nmap layers in a group. The user creates the groups and subgroups and selects the raster map
layers that are to reside in them. Imagery analysis programs like i.points, i.retify, i.ortho.rectify and
others ask the user for the name of an imagery group whose data are to be analyzed. Imagery analysis
prograns like i.cluster and i.maxlik ask the user for the inmagery group and imagery subgroup whose
data are to be analyzed.

The first menu in the i.group programn asks the user to select a group. If the group does not exist, the
user will be asked if he or she would like to create a new groutp.

This program edits imagery groups. You may add raster map layers to, or remove such
layers from, an imagery group. You may also create new groups.

Please enter the group to be createdhnodified

GROUP: (enter 'list' for a Hat of groups)

AFTER COMPLETING ALl, ANSWERS, HIT <ESC>TO CONTINUE
(OR <Ctri-C>TO EXIT)

If the word list is entered, groups that have alreaf., been created in the user's current
IQOCATONNAMF and MAPSEIF(S) will be listed. Thie second menu in i.group provides the user
with the following options:

1. Select a different group
2. Edit group title
3. Include new raster (cell) files in the group

or remove raster (cell) files from the group
4. Assign colors to the group
5. Create a new subgroup within the group

RETURN to exit
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The options are descnbed as follows:

Select a different group
If option number I is chosen, the following menu is displayed:

Please enter the group to he created/nod. ed

GROUP: (enter 'list' for a list of groups)

AFTER COMPLETING ALL ANSWERS, HIT <ESC>To) CONTINUE
(OR <Ctrl-C>TO EXIT)

If the \-sord list is entered, groups that have already been created in the current
IXATIONNAMIi and MAPSI'UT(S) will be displayed.

Edit group title
If option niumber 2 is selctcd, wi cnitrly space is provided to type. in the group title. "lhis title
is useful in identifying each group:

TITLE-

This option offers an oppo-rtunitv to to back akd chiii-a the enir if it is not correct by xsking:
Look ok? (y.h).

Include new raster (cell) fdes in the group or remt'we raster (cell) fdes from the group

When chosnir optinl number 3, the followingn mcnu is displayedl:

LOCATION: location GROUP: spot MAIPSET': denv)

If you wish to delete a file from group Ispot], remove the 'x' from in front of the
file name.

x spot.1 in demo
x- spot.2 in demo
x_ spot.3 in demo

AFTER COMPLETING ALLI ANSWERS, HIT -<ESC>TI CONTINUE
(OR Ctrl-C>TO CANCEL)
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Next, a menu listing all the other raster map layers present in the current MAPSET(S) will be
displayed:

LOCATION: location GROUP: spot MAPSET: demo

Please mark an 'x' by the files to be added in group [spot ]

MAPSET: demo

x_ compositel
x_ spotldassl

Sspotdasma

AFTER COMPLETING ALl, ANSWERS, HIT <ESC>TO CONTINUE
(OR Ctrl-C>TO CANCEL)

If more than one MAPSEF" is selected, menuLs for those mapsets will also be displayed. All
raster map layers selected with an 'x' will be included in the group being updated.

The user will then have the opportunity to check the contents of the group that was just
modified:

Group [spot] references the following raster files

spot.I in demo
"spet.2 in demo
spot.3 in demo
compositel in demo
"spelassl in demo

Look ok? (Am)

If the user respomids with the letter y, then the following sentence is displayed on the screcn:

Group IspoIJ updated!

A)dl the main menu for i.gr(Ap retum.s.

If the user responls n, the melnu containing the group files after it was modilied will be
displayed anlI the uer will be asked to place an x in front of those raster map layers that are
to he removed from the group. Then, a mcnnu listing all of the other raster map layers in the
current MAPSII' will be displayed again, and the user will be again asked to place an x in
fromt of raster map layers to be incldKkd in the groip. Tiis gives the user the opportunity to
correct mistakes or make changes in the choice of raster map layers to be selected in a ,.group
withdott exiting i.group.
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Assign colors to the group
Option number 4 provides the following menu:

Please indicate which files to use for red, green, and blue colors. You may leave
any color out. You may specify more than one color per file. However, each color
may only be specified once. For example, to get a full color image, specify r,g,b for
3 different files. To get a grey scale image, specify rgb for a single file.

b- spot.1
g- spot.2
r- spot.3

compositel
- spotclassl

<<<r,g,b can only be spedfied once »>

AFTER COMPLETING ALL ANSWERS, HIT <ESC> TO CONTINUE
(OR <Ctrl-C>TO CANCEL)

This menu allows you to select a color for each imagery band or for each file for display.
Note, however, that composite images and classified images are already assigned colors during
their creation.

An opportunity to change the choice of colors is offered after escaping the menu by:

Look ok? (yMn)

Create a new subgroup within the group
The following menu enables the user to create a subgroup out of any combination of raster
map layers in the group. Any number of subgroups may be created by repeafing the option.

LOCATION: location MAPSET: spot

GROUP: spoil
SUBGROUP: ('list' will show available subgroups)

AFTER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR <Ctrl-C>TO CANCEL)

After selecting or cra.ti ng a sulg-roup, this menu is displaye cd:
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Mark an 'x' by the files to farm subgroup V1231

X- spet.1
Z- spot.2
X- spt.3
- cmnpositel
- spotclasl

AFTER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR <Ctrl-C>TO CANCEL)

The user is then given the opportunity to check the contents of the subgroup:

Subgroup [123] references the following raster (cell) files

sput.1 ia demo
spet.2 ia demo
spet.3 In demo

Look k? (yM,)

If the user responds with the letter n, the group menu will appear again enabling the user to
select raster map layers to form the subgroup.

NOTES
The i.group options are only available for inagcry map layers in the current LOCATIONNAM(E

Subgroup names may not contain more than 12 characters.

"Ibis program is interactive and requires no comnnand line argwnents.

SEE ALSO
GRASS Tutorial: Image Processing

i.cluster, i.naxlik, i.points, i.rectify

AUTHOR
Michael Shapiro, U.S. Army Construction Fngineceing Research Laboratory
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NAME
i.his.rgb - Hhie-intensity-saturation (his) to red-green-blue (rgb) raster map color transformation
function.
(GRASS Image Processing Program)

SYNOPSIS
i.his.rgb
i.his.rgb help
i.his.rgb hue-input =nane intensity-input name saturation-input=name

red-output =-name green-output =nawme blue-output =name

DESCRIPTION
i.his.rgb is an image processing program that processes three input raster map layers as hue, intensity
and saturation components and produces three output raster map layers representing the red, green and
blue components of this data. 'lhe output raster map layers are created by a standard hue-intensity-
saturation (his) to red-green-blue (rgb) color trarsfoma•aion. Each output raster map layer is given a
linear gray scale color table. The current geographic region and mask settings are respected.

Parameters:

hue input=name Namne of input raster map layer represcntinig hue.

intensity-input=name Name of input raster map layer representing intensity.

saturation-input=name Name of input raster MAp layer representing saturation.

red-output==name Ckitput raster map layer representing the red component in the 41ita.

greenLoutput=name (1itt 1tit raster map layer representing the: green component in the at1:1a.

blueuoutpL .name OCtput raster map layer representing the blue coiplonent in the data.

NOTES

It is not possible to process three buids with i.his.rgb and then exaltl\' recover the original hands xx ith
i.rgb.his. 'Tis is due to loss of precision because ol integer compuntations aid rotuding. iFests havc
shown that more than 74,, of the original cell \adlues will be reprod•ced exacth after tnuraislonrallion In
both directions and that ý199% will be wýithin plus or minus 1. A fexx cell values nia diller signiliuutlx
from their original Values.

SEE ALSO

hsw.rgb.sh, I ,oýlors, i.grey.scale, i.rgb.his, rgb.h.Jw.sh

AUTHORS

David Satnik, GIS Idahatour, Central Washimtolt Universitv

xith acknowledgements to Ali Vali, Univ. of Texas Space Research (Center, for the core routinc.
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NAME
i.ifft - Inverse Fast Fourier Transform (ifft) for image processing.
(GRASS Inage Processing Program)

SYNOPSIS
i.ifft
i.ifft help
i.ifft realjimage=narm imaginary-image=name outputzimage=name

DESCRIPTION
i.ifft is an image processing program based on the algoithm given by Press (1988), and modified by
Vali (1990), that converts real and imaginary frequency space images (produced by i.Jft) into a normal
image.

Parameters:

real-image=name Input raster map layer for inversion fast Fourier transfcrn, real part.

imaginary-image=namne Input raster map layer for inversion fast Fourier transform, imaginary.

output-image=nmne Output inversion raster map layer after fast Fourier transformation.

The current mask is respected when reading the real and imaginary component files; thus, r.mask
become a primary program for selecting the portion of the frequency space data to be included in the
inverse transform. the GRASS program d~digit can be used to create nasks while viewing the real or
imaginary component image. When i.ifft is executed, it (automatically) uses the same GRASS region
defifition setting that was used during the original transformation done with iffi.

The real and imaginary components are read from arrays of doubles in the celimisc directory
(produced by the forward transform program, i.ft), and the reconstructed image will preserve the cell
value scaling of the original image processed by iffit. No color table is assigned to the output map;
one should be created before viewing the output-image.

SEE ALSO
Numerical Recipes in C, by William H. Press, Cambridge Unfiversity Press, 1988.

Remote Sensing Digital Image Analysis, by John A Richards, Spinger-Vedag, 1986.

Personal communication, between program author and Ali R. Vali, Space Research Center, University
of Texas, Aust1in, 1990.
i.cca, i.class, i~fftl, i.pca

AUTHOR
Tavid Satnik. GIS 1 alxratory, Central Washington University
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NAME
i.mnaxlik - An imagery function that classifies the cell spectral reflectances in imigery data based on the
spectral signature information generated by either i.cluster or i.class.
(GRASS Inage Processing Program)

SYNOPSIS
iinaxlik

DESCRIPTION
i.maxlik is a maximum-likelihood discriminant analysis classifier. It can be used to perform the second
step in either an unsupervised or a supervised image classification.

Both image classification methods are performed in two steps. The first step in an unsupervised image
classification is perfonnei4 by i.cluster, while the first step in a supervised classification is executed by
the GRASS program i.class. In both cases, the second step in the image classification procedure is
performed by i.mnaxik.

In an unsupervised classification, the maximumn-likelihood classifier uses the cluster means and
covariance matrices from the i.cluster signature file to detennine to which category (spectral class)
each cell in the image has the highest probability of belonging. In a supervised image classification,
the maximum-likelihood classifier uses the region means and covariance matrices from dhe spectral
signature file generated by i.class, based on regions (groups of image pixels) chosen by the user, to
determine to which category each cell in the image has the highest probability of belonging.

In either case, the raster map layer output by. i.nmxlik is a classified image in which each cell has been
assigned to a spectral class (i.e., a category). The spectral classes (categories) can be related to specific
land cover types on the ground.

"The first screen asks the user for the group and subgroup to be classified:

Please select the group/subgroup containing the signatures
to be used in the classification

G ROUP: spot
SUBGROUP: 123

AIF'IER COMPLETING; ALL ANSWERS, HIT <4SC>TTO CONTINUE
(OR <-CtrI-C>TO CANCEL)

This group should contain the subgroup to be classified. "lhe subgroup should contain the baNd files
that were used to create the signature file in the program i.cluster or i.class.

"Ilhe user is then prompted for the nanmc of the signature file to be used for the classification. "lhc
signialttre file conlains the cluster and covariance matrices liht were calculated by the GRASS prcgran
i.cluhser (or the rci-ion mneans and cmvriancc matrices generated byw i.class, if the us;er •rns a
supcrvised classificalion). 'Ihese sptctral signatures are what deterniine the categories (classes) to
which image pixels s ill 1be assi, mued during the classification process.

"[lb next prompt asks the user to assign a niame to the classified raster miap layer that will bw generated
IA i.maxlik. Ibis new raster nmap layer will contain catcgories that cwu be related t1, land covcr
catll)ofies oil the nrouiid.
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Next, the user is asked to assign a name to the reject threshold raster map layer that is also generated
by i.maxiik. After classifying the image, i.maxlik runs a chi square test on each discfiminant result at
various threshold levels of confidence to determine the confidence level associated with each cell class
(category). This is the reject threshold map layer. It contains one calculated confidence level for each
classified cell in the classified image. One of the possible uses for this map layer is as a mask, to
identify cells in the classified image that have the lowest probability of being assigned to the correct
class.

Next, the following menu is displayed:

COLOR CONFIGURATION FOR CLASSIFIED LAYER [spotclassl]

Please indicate which raster map layers to use for red, green, amd blue colors. You may
leave any color out. You may specify more than one color per color file. However, each
color may only be used once.

For example, to get a full color image, specify rg,b for 3 different files. To get a grey
scale image, specify rgb for a single file.

b___ speLl in demo
g._ spot.2 in demo
r spot.3 in demo

AFTER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR <<CtrI-C>TO CANCEL)

More than three bands (raster map layers) can be classified, but since only three bands can be displayed
on most color graphics monitors at one time, only three bands are assigned a color in the above menu.
This subgroup, therefore, could have more than three bands in it.

i.nmxlik runs in the background ald the user is notified by mail when it is complete.

NOTES
"lhe maximum-likelihood classifier assiunes that the spectral signatures for each class (category) in each
band file are normally distributed (i.e., Gaussian in nature). (lustering algorithms, however, can create
signatures that are not normally distribuited. If this occurs, i.maxlik will reject them and display an
error message.

"This program is interactive and requires no command line argurnents.

SEE Ai.SO
Grass Tutorial: Image Processing

i.class, i.cluster, i.group, rjmnak

AUTHOR

Michael Shapiro, U.S. Army Construction _ngineering Research Laboratory
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NAME
i.median - An interactive imagery function that creates a raster map layer whose color table is based
on the red, green, and blue color values present in existing, user-specified imagery group files.
(GRASS Image Processing Program)

SYNOPSIS
i.nedian

DESCRIPTION
i.median is an interactive imagery function that allows the user to create a new raster map layer whose
color table values are based on the red, green, and blue color values present in (as many as) three raster
map layers in an imagery group.

The user is first asked to enter the name of the imagery group from whose map layers red, green, and
blue color values are to be extracted. The user is then shown a listing of imagery files in the specified
group, and is asked to indicate which files in the group are to be used for red, green, and blue colors in
the new map layer. Fach color (red, green, and blue) must be specified once and only once.

The user is also asked to assign a name to the new raster map layer output.

NOTES
This program is interactive and requires no command linc argunents.
The input files must ALL be within the range of 0-255.

SEE ALSO
GRASS Tutorial: Image Processing

Paul Bleckbert, "Image Quantization," Siggraph Proceedings 1982

d.colormode, d.colors, d.colortable, hsv.rgb.sh, i.colors, i.composite, i.grey.scale, i.group,
i.his.rgb, i.rgb.his, r.mapcalc, rgb.hsb.sh, r.colors

AUTHOR
David Gerdes, U.S. Army Construction Engineering Resetarch Laboratory
Reference Paul lteckbert, "inage Quantization," Siggraph Proceedings 1982

(il' \SS 4,0 fSi•rincr 1-11) 1 S. Anm\ ( I1\1 140)



i .inx1t unera (WRASS R~el'rence Mana i .mod~carnera

NAME
i.mod.cwnera - An imagery function that creates or modifies entries in a camera reference file.
(GRASS Inxige Processing Program)

SYNOPSIS
iinod.camera
i.mod.camera help

DFSCK IPffION
i.mxJ..catnera creates or modifies entries in a camera referenc2 file. In the imagery prcgranms
i.ortho.reference, i.ortho.control, and i.ortho.rectify, a camera reference file is required for
c~omputation of reference po~ints and oriho-rcctification parameters. Thbe program i.canwra, which
selects a camera reference file to be used with an imiagery grouzp, also requires an existing camera
reference file.

'Ibis progra4m runs interactively. It first prompts the user for the name of the camera reference file to
be created or modified.

'Ihe followirig menu is then dlisplayed1:

P'lease provide the following information

Camera Name: camera name____
Camera Identification: identificahion-
Calibrated Focal Length mm.: _______

Point of Symmetry: X-coordinate mm.: _ ______

Point of Symmietry: Y-coordinate mm.: _ ______

Maximum number of fiducial or reseau marks:= _________

AFT'ER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR -Ctrl-C>TO CANCEL)

'The user is then asked to enter the X and Y photo coordinates of each fiducial as follows:
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Please provide the following information

Fid# Fid B) Xf Yf

1- 0.0 0.0
2- 0.0. 0.0.
3- 0.0 0.0_
4- 0.0 0.0
5__ 0.0 0.0__
6- _ 0.0 0.0-
7- 0.0 0.0_
8- 0.0_ 0.0_
9- 0.0 0.0
10_ 0.0- 0.0_

next: end_

AFTER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR <Ctrl-C>TO CANCEL)

The input display is repeated until the maximum nunber of fiducials specified by the user is reached.

NOTES

This prigram remains under alpha testing. It resides in the src.alpha directory and must be compiled
separately by the user.

FILES

Camera reference files are stored under the directory
$GISI)BASF.'IX (xA'IION_ NAMFJ$MA'SFI'/cuiiuera. ('Ihis is the same as SIM)CATION/camera, the
/camera directo, tunler the user's current mapset.)

SEE ALSO
i.camera, i.ortuh.conlrol, i.ortho.reclify, i.ortho.reference

AUTHOR
Michael Baba
DBA Systems, Inc.
10560 Arrowhead Drive
Fairfax, Virginia 22030
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NAME
i.pca - Principal components analysis (pca) program for image processing.
(GRASS Image Processing Program)

SYNOPSIS
i.pca
i.pca help
i.pca inputl-=nane input2-name [input3z-name] [input4=name] [inputS=narme]

[input6=namej [input7 -name] [inputS8=namej output=name

DESCR IPTION
i.pca is an image processing program based on the algorithm provided by Vali (1990), that processes n
(2 <= n <= 8) input raster map layers and produces n output raster map layers containing the principal
components of the input (data in detreasing order of variance ("contrast"). "lbe output raster map layers
are assigned nanes with .1, .2, .... n suffixes. The current geographic region definition and mask
settings are respected when reading the input raster map layers.

Parameters:

inputl =nane Name of first input raster map layer.

input2=nanw Name of second input raster map laver.

input3=name Name of third input raster nmp layer.

input4=naie Namne of fourth inpuit raster map layer.

input5==nanw Name of fifth input raster nmp layer.

input6=nanw Name of sixth input raster map layer.

input7=nanw Name of seventh input raster map laver.

input8=nanw Name of eighth input raster map layer.

output =name The output raster map layer name to which suffixes are added. Each output raster
map layer is assigned this user-specified name with a numerical (.1..2, .... n)
suffix.

Richards (1986) gives a gcxxl example of the application of principal components analysis (pca) to a
time series of ILANDSAT images of a bunmed rmgion in Australia.

SEE ALSO
Richards, John A., Remote Sensing Digital Image Analysis, Springer-Verlag, 1986.

VAli. Ali R., lPcrsoina communication, Space Reswarch Center, University of Texas, Aistin, 1990.

i.cca, i.class, i.fft, i.iffit, meigensystem, r.covar, r.mapcalc

AUTHOR

I livid ,•anik, (GIS Laboratory. Central Washington Lhivxersity
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NAME
i.points An imagery function that enables the user to mark coordinate system points on an image to
be recm,,,h and then input the coordinates of each point for creation of a coordinate transformation
matrix. The transformation matrix is needed as input for the GRASS program i.rectify.
(GRASS Image Processing Program)

SYNOPSIS
i.Lpnts

DESCRIPTION
i.points is an imagery function that enables the user to mark points on a (raster) image to be rectified
and then input the geographic coordinates of each point for calculation of a coordinate transformation
matrix. i.points must be followed by use of the GRASS program i.rectify, which rectifies the image
using the transformation matrix coefficients calculated ly i.points.

Rectification is the mapping (transformation) of an image from o(e coordinate system to another. "be
geometry of an image extracted into a GRASS LOCATION having an xvy coordinate system is not
planimetric. To create a planimetric image, that is, to convert the xy coordinate system into a standard
coordinate system (for example, the UIM coordinate system or the State Plane coordinate system),
points from a map having, the standard coordinates must be associated with the same points on the
image to be rectified. i.points enables the user to numrk points on an image and input the standard
coordinates for that point. i.points then calculates a least squares regression using the two coordinate
systems (x,y and standard) for the marked points. A matrix containing transformation coefficients is the
output file for i.poinis.

Dutring the process of nmarking points mid entering map coxordinates, the user can coimtie the RMS
(root mean square) error for each point entered. i.points does this by calculating the tr, sfonnation
equation (the samc one that is calculated in thW GRASS progran i.rectify), ani then plugging these
results into an equation for RMS error.

i.points offers a zoAxu option to locate preciscly the i-Kint to hx marked on an image. This prnramn
also offers the user the option of acquiring stadard coordinates for a marked point from a map layer in
the target data biase.

i.targe mutst bv nin before runnhli i.points to enable the P!101 RASTLR option to eit used and to
identify a target dauta basc l(X'ATIONNAMI. and MAPS1I for the rectified imaýzc. To run i.points.
a graphics monitor is required.

"Ihprocedure for niarkiiml points. entering coordinates, amn calculatingr RMS error is descrilxbte blow.

"lhe first prompt in the prrogram asLs the user for the imacgry group to ,e registered. Note that if

0iargel is not rtm before i.poinis, the i.points program• will display the following cn-or messae:

ERROR: Target infrrmation for gromp p•sPol missing
Ilease run i.largel faw gromp l.vpoll

Altcr cnientng tlih groupp it) be reg.istered the tinnitmal screen displays the ncssagc:

Use mu•mse now...
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"lhe graphics monitor displays the following scren:

imagery filename (1mg) target filename (mag)

QUrT zkxm PLOr RASTER ANALYZE

A pop-down menu like that shown below will be superimposed on the left half of the screen:

Double dick on raster map layer
to be platted

Double dick here to cancel

Mapwet dm

"ptdass spet.l

composite sipS.2

Any single raster map layer in the imangery group may be used on which to mnark points, anl the user
can mark po~ints on nmore than one raster map layer in the imagery group to acctnulate the suggested
mininmum nuimber of 12 ipints. Any raster map layer in the iniagcry group cani be, rectified (using
i.rectify) b•ased on the transfonuation nmtrix computed from these ipints.

"Ihe imagery file chosen 1\' the user is displayed in the upper left quadrnut of the screen.

ZOOMI
'lo magnify the displayed tile, the user must place the ni"use cross hairs on the wxord 7(XM. WTh
hollo\\ ing menu will O hen f displaycd at the bottom of the screen:
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CmcclI Box IPoint 11Select typ o ZOOM

'The user has the option of identifying the zoom region either by using the mouse to make a box, or bN
using the mouse to mark the twvo diagonal points of the desired region. The temniinal 4-creen will
display a mouse button mnenu to guide the user in idenltifying the co rner points of the regionI.

MARKING POINTfS
'ro miark the points onf the imiage that correspond to the points on a standard coordinate systcin miap. the
user inuist place the mouse cross hairs on the correspoliding location on the imiage to be miarked and
press the left hand button on the rrxxise. A diamiond shaped symbol wvill be miarked on the i inagc. 'Ihe
user's terminal will display the following mnenu:

Point I marked on the image at
East: 1023.77
North: -164AI

Enter coordinates as east north:

'Ibc uiser then enters the casting and northing~ (separatedk by a space) for the llxint mlarked oil the m1.
If the user wishies not to enter a coorklinate, tic or she uiaI\ simplyl hit RFIUI-,N to return 0ti irlt to the(
mouse; the ma~rk-ed point then disappears.

PLOT1 RASTER
InI addfition to acquiring reference poA)ints fronmt aI \tan(Llrd mnap. the user has the opti n of ;iiquiriimt' the
reference points, from a raster niap layer Iin the tarlet data baise If X'Al l( "N VflitR (Lifa base
raster imip laver is dlisplaved by plitchig the nmouse cross hai~rs on tile wvords, I'[( ff 'fl i .itb
fo llowinglJine is then displayeCd at the bo intti of the graphics ni mnitor:

LCn5!ITzndi-cie-hikh--de shokid he _plo tted]

Which side iif thle graphics monitor is to) he plottedl is indlicated byplat mi, the minotis cross" hairs" on the
hailf of the graphics monitor screen that tile user V ottld like tiý use, and pressint, the Ift-it nsinse bki(tt!in.
Ith loie nlowimt, po- o nmenul ".ill beX supeIXttipiOO~ (Ine III('th hatl IOf theC scerenm that %\it, a'chi sti:

.0('si iimninr II)ts\j Ill14
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Double dick on raster (cell) map layer
to be platted

Double dick here to cancel

Mapwet dmo
tm.rectified

tm.classfied
Malpet PERMANENT

elevation geology
slope soils

aspect

roads

streams

airfields

After the raster map layer is displayed, the following message alears at the bottom of the graphics

monitor:

input method -- > keboard screen

If the user wishes to use the plotted raster map layer only as a comparative reference, then the keyboard
can be chosen as the means to input coordinates corresponding to the marked points on the image. This
is done by placing (he motuse cross hairs on the word KEYBOARD and pressing the left button on the
mouisc.

If the user selects the SCREFN option, then points marked on the image will automatically be
associated with the coordinates fromn the corresponding points on the target data base map layer. In this
option, when the user marks a point on the image, the following menu is displayed at the terminal:

Point 5 marked on the image at
Eait: 1023.77
North: -164.41

Point located at
East: 679132.57
North: 4351080.67

use no•i,-m foWr...
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'Ieuser then uses tile mouxse to mark a corresponding point on fihe displ~aed ini'a'e from the tairget
data base. 'Ihe coordinates for the target data base map layer are automatically saved as the
coordinates corresponding to the marked point oin the image.

ANALYZE
After a numnber of points have been marked (4 to 7), the user can check the RMS error of the points
marked on the image. 'Ibis is done by placing the mouise cross hairs onl the -word ANALYZE- at the
bottom of the graphics monitor. An error report resembling that shown b-elow)% is Superimpo)sed onl the
graphics mnonitor:

error image target
# row coll target east north east north

1 0.0 -0.9 1.0 1048.5 -144.8 679132.5 4351080.6
2 04 1.0 1.3 2153.1 -567.2 684314.7 4399001.4
3 -1-2 -0.5 .6 1452.8 -476.5 567841.4 3457682.8
4 1.1 0.5 1.3 1034.0 -109.2 677573.8 4352626.4
.5 -2.7 14.0 14.2 1048.6 -144.9 679 132.o 43j]080.7

overall rms error: 4.46

'the following nienu theni appears at the bo~ttomi of thle graphics mlonlitor:

I)ONE IPRINTIFILE IDouble click on point to be includedkrxcludedj

'IeRMS error for thle imiage is giVenl uinder the columin titled "error" and subtitled "row\ and "co4." In
the above repoxrt, po)int nuniber I Is 0.0 rows and -0.9 columins fromn the predlicted location calculiated
from the transformationi equation. '11we RMS error for the target raster miap layer is listed under the
headfing "tanzgct ." 'Ibis is the WAS error for the east and north coordinates ol the target mnap liver. but it
is presentedl iii the table using one general value. 'Ilie overall RMS error is dfisplayed at thle botloni of
the screen in mieters. P~oints that create high RMS error are displayecd in red o)n I he graphiics nioniitior
(represented here in italics).

'1liC location of the poinit marked onl the imagery gro'up file is gilven under tile 1icadillg''iwae and the
sumbheadings "east" and "north." 'lihe location of the pýoinlt inl thle tare dat1a base is -ivell wider thie
heading "tanzt" and thle subheaotings ecast' and "nlorth." If the user \\0111d like t0 L'\Chlde or includeoi a
point, this c.aii he acconimplishcd I1w placing the mouise cross hairs onl the po(int nunilx-r t( he inclmmked (if
the point is absent) (iir excludedI (if tile point is dfisplaycid) and pressil" iig th leo' but h nl oil thle mlouse
twice. When a 1 xlint is excluded, it is not afterwards included In thle calcimlaijII (Ii Ihli RINIS errol. or
included in thle final transforniation maitix . I lowever, it call be retrie~e'cd %iihim i~points at anNi timec by
(knible clickimi- with the mnouse as described above.

'1'o end the iLpoints prgrn place the niouse cross;, hairs onl the \\ ,rtl 0L 11 : lit- inal 'Cd po~ints
(including coo~rdinates) \ill be saved.

NOTPES
A yood rule ()f thumb isto miar' at least 12 to 15 poinis that are cvei d di \tribilicd lwivter 1 entire
iniagen' grou~mp file in o~rder to obtaiii wui accurate trainsfonnaiioMn equaltiI n I hjilthe reetiiheation prlxt-'ss.
'Ihe RMS em 'r niav increase with nliore poKints added. but thle tr~is nins(nltI 'uI eq~lltat~ \u ill lxv more

(l.S4J) (Stunuiw 11191) 1'SAn (Ii 11
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An RMS error of less than or equal to approximately one resolution unit (pixel or cell) for the image
being rectified is generally considered acceptable.

In order to use a digitizer with i.points, at least one digitizer driver besides "none" (the on-screen
digitizer) must be available in the digitcap file.

ibfis program is interactive and requires no command line arguments.
SEE ALSO

GRASS Tutorial: Image Processing

g.mapsets, i.group, i.rectify, i.target

AUTHOR

Michael Shapiro, U.S. Army Construction Engineering Research laboratory

(;IRASS 4.0 (Summncr I' 11) U.ES. Anmw (':.RI I-4t)
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NAME
i.rectify - An imagery function that rectifies an image by computing a coordinate transformation for
each cell (pixel) in the image using the transformation coefficient matrix created by the GRASS
program i.points.
(GRASS Image Processing Program)

SYNOPSIS
irectify

DESCRIPTION
i.rectify rectifies an image by using the transformation coefficient ,.:.x created by i.points.
Rectification is the process by which the geometry of an imag4- Is made planimetric. lThis is
accomplished by mapping (transfomaing) an image from one coordinate system to another. In i.rectify,
the coefficients computed by i.points are used in an equation to convert xy coordinates to standard
map coordinates for each cell in the image. "the result is an image with a standard map coordinate
system. Upon completion of the program the rectified image is deposited in a previously targeted
GRASS LOCATIONNAME and MAPSkL?.

The first prompt in the program asks the user for the nmune of the group containing the raster map
layers to be rectified.

The user is then asked to select the map layer(s) within the group to be rectified:

Please select the file(s) to rectify by naming an output file

spoLt.I in demo .........

spot.2 in demo .........
spot.3 in demo .........
spotclass in demo spotrectify..
.sptreject in demo .........

(Enter list by any name to get a list ot existing raster tiles)

AFi'E'R COMPLE,'IN(; ALL ANSWERS, HIT -I•SC>T() (CONTINIJE
(OR <Vtrl-(' -TO CANCEL)

Mlorc tfiain lle rniscr ni)p la\'cr nm;tm\ Ive rcctilied am a timin. i'ach raster imail la%' r should ha\ k- ;t uniqlpC
(Xltln lilt nlane.

Next the tiser is asked tio select onc knlI two geogrynplhic re•gion wettiurgs:

P!eam- %elect ome of the following options
I. Use the current geographic region definitim (window) in the target location
2. Determine the smallest geographic regiom definition (window) which eover, the image

i.r('(cif)y %\ill oil]\ r(eclt b hat l r p li¢n (,f th' im• -•' that &X'um's X\ t hin i ht-e ch,,',l ,.Z :ma' lhi, mt'Ii
stI .lle 0 6 tlki II xrfini %\ill N-. mel .c s led ill Ilil( ltlr- l da;ta bIse., ht is Ihme; -h 'tm illlik;l l ho m

(htiurrelt ue'•-rmphuic y.' innl ,,fiw,, in the taet'l hwationl il choice nimulli ouuhix ,Ieh Il

( \YS' 41 (Siiiiiiiim r P' ' I S. A'r,' I II \I
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NOTES
i.rectify will run in the background and notify the user by mail when it is finished. The process may
take an hour or more depending on the size of the image, the number of files, and the size of the
geographic region definition.

The rectified (raster) image will be located in the target LU)CATION when the program is completed.
Ihe original unrectificd raster map layers are not modified or removed.

"Ihis program is interactivc and requires no command line arguments.

SEE ALSO

GRASS Tutorial: Image Processing

i.group, i.points, i.larget

AUTHOR
Michael Shapiro, U.S. Army (bnstnmction Fngineering Research Laboratory

( RASS 4.0A (Stilinmier 1$991) U.S. Annuv (''lRI I
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NAME
i.rectify.blk - An inmagery function that ortho-rectifies an imagery group file.
(GRASS Image Processing Program)

SYNOPSIS

i.rectify.blk

DESCRIPTION
i.rectify.blk allows the user to ortho-rectif, an imagery group file. An imagery photo block consists of
several scanmed aerial photographs (raster files) of a common area. An imagery sub-block is a subset of
these raster files. Block and sub-blocks of imagery groups are created t, the GRAS"S imagery program
i.build.blk.

i.rectify.blk guides the user through the steps required to ortho-rectify a single sub--block of imagery
groups contained in a block.

"The first menu in the i.rectify.blk program asks the user to select an existing block aid sub-block. If
the block and sub-block do not yet exist, the user should rum i.build.blk before running i.rectify.blk.

If the word list is entered, blocks or sub-blucks that have already been created in the current
L•ATIONNAME and MAPSET will be li~jd.

"Ihe next menu in i.rectify.blk provides the user with the following options:

1. Select another sub-block
2. Compute image4o-photo transformation
3. Initialize exposure station parameters
4. Compute ortho-rectification parameters
5. Ortho-rectify the selected imagery sub-block files

RETURN to exit

"Ihese options c:ui Ixe decfibed as follows:

Select another sub-block
If option number 1 is chosen, the followii, menu is displayed:

Please enter the sub-block to he selected

BLOCK: block.1
SUB-BLOCK: _ (enter 'list' for a list of sub-blocks)

AIFER COMPLETING ALL ANSWERS, HIT -ESC>T() CONTINUE
(OR <Vtrl-C>TO CANCEL)

If thc word list is entered, sub-blocks that have alrcuh' lxboii created in the c(urrenlt block will
be displayed.

( ; S"S A.) ('Stmmiin r 110 1) Ii.s . f\tllr % ( I 1\1
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Conpute image-to-photo transformation
If option nunmber 2 is selected, inmge-to-photo transformation parameters of the imagery group
in the selected sub-block are computed. The user associates reference points (fiducials, reseau
marks, etc.) with their known photo coordinates. The user must be running the graphics
nnitor. (iomplete documentation for this option is available under the manual entry
i.orthu).reference. ('Ile Iuser must select one imagery group in the sub-block to initialize the
camlera. i.camera must bx used to create a camera reference file, and i.build.blk must be run
to select a camera reference file for the block, before this option can be used.)

Select initial exposure station parameters
If option number 3 is selected, initial camera exposure station parameters are selected or
nxxmified. Complete dkcnmentation for this option is available under the manual entry.
i.ortho.initial.

Compute ortho-rectification parameters
If option ntunber 4 is selected, ortho-rectification parameters for the imagery sub-block are
computed. Here control points are marked on one or more sub-block imagery raster files and
associated with their known IUI'M coordinates. Complete documentation for this option is
a,,ailable under the manual entry i.ortho.control.

ortho-rectify selected sub-block
If option number 5 is chorsen, the raster files referenced by the imagery sub-block are ortho-
rectified. Rectified raster files will be created in the target location. Complete documentation
for this option is available under the manual entry i.ortho.rectify.

NOTES
"The i.rectify.blk options are only available for imagery files stored under the user's current
LOCATION.

"Ihis program remains under alpha testing. It resides in the src.alpha directory and must be compiled
separately by the user.

SEE ALSO
i.build.blk, i.camera, i.group, i.ortho.control, i.ortho.initial, i.ortho.rectify, i.ortho.reference

AUTHOR

Michael Baba
DBA Systems, Inc.
10560 Arrowhead Drive
Fairfax, Virginia 22030

(IRASS 4.0 (Stininier 1991) U.S. Arm1V (]RI. 153
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NAME
i.rgb.iks - Red-green-blue (rgb) to hue-intensity-saturation (his) function for image processing.
(GRASS Image Processing Program)

SYNOPSIS
i.rgb.his
i.rgb.his help
i.rgb.his redinput =name green-input: name blueinput =name

hue-output =name intensity-output =narme saturation-output =name

DESCRIPTION
i.rgbihis is an image processing program that processes three input raster map layers as red, green, and
blue components and prxluces three output raster map layers representing the hue, intensity, and
saturation of the data. ihe output raster map layers are created by a standard red-green-blue (rgb) to
hue-intensity-saturntion (his) color transforniation. Each output raster map layer is given a linear gray
scale color table. Ihe current geographic region definition and mask settings are respected.

Parameters:

red-input=nare Input raster map layer representing the red contx)nent.

green-input =name hIput raster map layer representing the green coiponent.

blueJnput name Input raster map layer representing the blue comlponcnlt.

hue-output =-name Output raster map layer representing hue.

intensity-output =nwne (utlpit raster map layer representing intensity.

saturation-output - name Output raster miap layer representing saturattion.

SEE ALSO
hLw.rgb.sh, i.his.rgb, rgb.hLw.sh

AUTHORS
I Ixtid Satnik. (;IS I Jixirat,•, (c-niral Waishinilon hli ersi t',

\. ith itknt A\ ]lultcmnmi, It A , 'ali V tiiv. ,f "iFIxats Space l.cscaxvh ('L1m, ('m 1 tlc cot, routine.
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NAME

i.tape.mss - An imagery function that extracts Multispectral Scanner (MSS) imagery data from half-
inch tape.
(GRASS Image Processing Program)

SYNOPSIS
i.tape-mss

DESCRIPTION
i.tape.mss is a program that extracts Multispectral Scanner (MSS) imagery data from tape.

"This program must be run in a LOCATIONNAME with a xy coordinate system (i.e., a coordinate
system with projection 0). For further information regarding this LOCA11ONNAME refer to the
manual entry for imagery.

"Ihe first prompt in i.tape.mss asks the user for the tape device name. This is sometimes /dev/rmt0
(for a half-inch tape with a tape density of 1600), but this varies with each machine.

"Ihe next prompt is:

Please mount and load tape, then hit RETURN ->

IMAGE IDENTIFICATION MENU
The first menu in the program asks the user for information about the data.

please enter the following information

Tape Identification:

Image Description:

Title faw the Extracted Raster (Cell) Files:

AFTER COMPLETINC ALL ANSWERS, HIT <:SC>TO CONTINUE
(OR <t4trl-C>TO CANCEL)

"Ibis progruu auitoi•ftically enters lihe scene 11) nuinmer and the date of the image into the field for
"iate lIdentification. hllie sun angles are auonuatically entered into the field for Inage Description.

(GRASS 4.() (uimimci I'M 1) I Ar \nmn (''ll , I5
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Vixe second mnenu is:

MSS TAPE EXTRACTION
please select the desired tape window (geographic region definition) to extract

first raw: (1-2984)
last row: (1-2984)

first col: (1-3548)
last col: (1-3548)

AFTER COMPLETING ALL ANSWERS, HIlT <1E'SC> TO CONTINUE
(OR <:Ctrl-C>1() CANCEL)

'ihe numibers in parentheses are the total ntunber of ro%\s alid c dunuis onl the tape including iller

(zeros). lthis iiiformation and additional infcrmation cani also be ob~tained 1w nuu~iinig the (iRASS
prograrn i.zape.ims.h. which reads the header informlation on aui MSS taipe. Aýiy subsk-t of the image
on tape miay be extracited. For a disc-ussion of rowv anld cohkuin extraction. ,o-_e the sublieatbin, titled
ROW AND CO LUMN IUXFRA(7 lON b~elowA\.

The next muenu is:

please make an x by the hands you want extracted

2

___ 3

-4

AFTE.R COMPLEKTINC ALL ANSWERS, HITi 4'SC>'ro CONTINUE
(OR <Vtr1-C>TO( CANCEL)j

MISS Minagery has 4 bands,; but lith, u'mr iiia\ it nt ' X~rINW 41;., 1 .U11ltRM illdk \Cv fliR
subheadfing, in this enitr\ titlcd R( )W ANI) ( ( I N N I Xl\IRA( 1l( )N.

'ihe user then is' asked to enter Ih le ldI ix/group lor tII band~lk I lice' it) hc e.rtit. Ill's\ 1111akut, illpied

each hand file cx tracted Into ( iASS. I or example. 111it thre kinds art-cx tracted he 111 10tx\11u jilttree-

(rister) bNud tiles % ill re~sult:

pr'Jtxnappie.I
prhfixnafle'.2
prejlxnamew.3

Mhi~tcvcr pre'Ji'niw n* i s Ixvi I wt IA ill );rl" ,ilt( mnl:it-it;Il\ k t 4 ' ilt' Ii iil 1111 t. Itr :h1 iiii,wt IN ,r( 'u tile-

I--iiw' reated l lIt iiibi~v'e (ýi.e.. cadIt inni i) i.1ape.1?c'\ Ill- 111ld 1 X 1'1\ c'11 .1 ii 111 pi I ll . tI " up 1, 111 1 1k..

"I l-ic talit I(Y . cx ;111 1 K 1 ,1(1 2Ill , U11 'iii h l urt k ,pi 2 i iv i lllt \1 Ii~ Ii i'.. i. 1i .ie i i~ Illt ,

\t~~ Itmm II Iir Ii i mw lv ' i sI 1' 11m 1ii: 111. 1i~~il Ili \I,~ Ml ̀

atid i1;1 hc klx i, ILlm. ki mm:iv tIm'(l, '~ K ' -mii matids dI(~ pa rta.\1 ir ivptmlit.
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NOTES
After extracting an image from tape, the geographic region definition in the xy coordinate
LkOCAIIONNAME will be set based upon the extracted rows and coluoms from the tape. The
relationship between the image rows and columns and the geographic coordinates of the region is
discussed in the manual entry for imagery.

'lbis program is interactive and requires no command line arguments.

ROW AND COLUMN EXTRACTION
"lbe display options in GRASS allo' the user to locate rows and colunms on the digital image. If
enough disk space is available, one band of an entire image, or one band of a portion of an image
known to contain the area of interest, can be extracted and displayed. The measurenwnts option in
d.display, or d.where (following the use of d.rast) will echo x and y coordinates to the screen. (These
coordinates will display negative numbers in the north-south direction, but ignoring the negative sign
will yield the row number.) See the imagery manual entry for further explanation.

If a photograph of the digital image is available, the rows and columns to be extracted can be
determined from it by associating inches with the total number of known rows and columns in the
scene. For example, if the total length of the photograph is 12 inches, the total nunmer of rows on the
tape is 2000, and the northwest corner of the area of interest begins 2 inches from the top of the photo,
then:

12 in. / 2000 rows = 2 in. / x rows
x = 733.333

Tbe northwest corner of the area of interest starts at row 333. The starting row, ending row, starting
column, and enling column can be calculated in this manner.

SEE ALSO
GRASS 'Tiuorial: Image Processing

d.display, d.rast, d.where, i.group, i.points, i.tape.nss.h, i.tape.othe-, i.tape.tm, imagery

AUTHOR

Michael Shapiro, U.S. Annrw (Ostnrction lngineering Research Laboratory

( 'RA,\,; 4 0 (Sumut P10 I) I IS. AI\N, ( I RI 157
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NAME
i.1ape-mis.h - An imagery function that exracts header information from LANI)SAI' Multispectral
Scanner (MSS) imagery data stored on half-inch tape.
(GRASS Inoage Processing Program)

SYNOPSIS
i.ta~is~
i.taejuns&h help
i.tape.Enss~h tape-dri venarm

DESCRIPTION
i.tapeimss.h reads the header information on a Multispectral Scanner (MSS) tape. Ibis prngramn reads
the specified input file (the computer-comipatible tape sape~drive~nam), and by default displays tile
output to the user's terminal. Ihe user may redirect output to a file byusing the UNIX redirectioni
mlechanism. For example:

i.tapeinissh Mdev/mtO >h.out

The name of the tape drive depends on the computer being used.

This program can be run either non-interactiveb' or inferactively'. Ihe user can run the program by
specifying program arguments on thle commanid line. Alternately, the user can simply type
i.tapejnss.h on the command line, witho~ut program argumients. In this event, the program will prompt
the user to enter a tape device namec usimr the standaird uiser intierface described in the nvuintal entry. for
parser.

SEE ALSO
GRASS Tutorial: Image Processing

i.tape.miss and parser

AUTHOR
Mfichael Shapiro. U.S. Army (on~stnmctioni l-iiineening Research I Amboralorv
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NAME

i.tape.other - An imagery function that extracts scanned aerial imagery (NHAP, etc.) and SPOT
imagery from half-inch tape.
(GRASS Image Processing Program)

SYNOPSIS
i.tape.other

DESCRIPTION
i.tape.other is a generic program that extracts imagery from tape using the tape description that is
input by the user.

"Ihis program must be run in a LkXA1ON-NAME with a xy coordinate system (i.e., a coordinate
system with projection 0). For further information regarding this LOCATIONNAME refer to the
manual entry for imagery.

The first prompt in i.tape.other asks the user for the tape device name. This is sometimes /devhrmt0
(for a density of 1600), but this varies with each machine.

The next prompt is:

Please mount and load tape, then hit RETURN ->

IMAGE IDENTIFICATION MENU
The first menu in the program asks the user for information about the data.

please enter the following information

Tape Identification:

Image Description:

Title for the Extracted Raster (Cell) Files:

AFTrER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR <CtrI-C>TO CANCEL)

TAPE LAYOUT MENU
The next neii asks for the physical lavotot of the tape.

(iRASS 4.0 (Skimuiir 1991) U.S. Army (I.R[. 159
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GENERIC TAPE EXTRACTION

tape layout
_0_ number of tape files to be skipped

0_ number of records in the remaining files to be skipped
band files

-0_ number of bands on the tape
data format

band sequential (BSQ) mark one with an x
band interleaved (BIL) I

o0 if you select BSQ format and all the bands are in a single file
enter the total number of records in the file. Otherwise enter 0

_0_ length (in bytes) of the longest record on the tape

AFTER COMPLE'ING ALL ANSWERS, lIT <E.S('C TO CONTINUE
(OR <Ctrl-C>TO CANCEL)

number of tape files to be skipped
If Ihcre are files at the beginning of the tape that are not inialge data. they can be skipped.
Sometimes infoirnation that conies with a taple will indicate the number of header files or
records on the tapgc. "Ihe GRASS uitility rnexarine.tape w\ill also p)rovide this infonnation.
"lhc record length is the number of columns in the innmie. \\ hile the number of records is
the number of row\s in the image. NI 1/A1 intaIi;,:|r\ and i.suall' miost scannied aeriad inaerv do
not have tape headei files, hut this shouild be chccked. SI'( 1 iln•aer- has tw\lo files that should
bt skipped on the lirslt tape. and oilie file to ibe skilplpdl o•n the second tapc (of ia two t set).

number of records in the remaining files to he skipped
It tlihe iles that c4otnaiui the inl;ItiuL-kin \xilh lll n iia-nc datia. Iithse rtcor[,, can a:I!) ie

skipled. Ihis is utiudlh zero for ilni rt tLbli .\ SI( Yi inua-.,•cir stored in l600lpi has; olne

header record in the iiuia- file on each ltai, that lh hiluh be sLJkilxed.

ntwnher of bwidt" on the tape
M( It ae'lial il tita t 11•, h \a e thrce l xu •, i h i ta llite ,iniittlator ailta Ina )I hi\x in' rc. SI'( ) I il ls

thr' ballds as a st;linLard. 'ulie total litiilubr if hiands on theil taHie sh(xild be slpecitied he're, not
juist the numlber that will be textracted.

data formnat
'IlItC \\ 0 fonnalis It;t inagen data iarei' llsl(l t'c illiui i \ st re,,I ill aire called band interlea'ved
fonnat (1il.) and band sequential N~ill'lt (BlY)). I B11 nuit, .eAeli rortld Oin tle taiix

S)ntlaiils one line l•or (lie band of dataii. If tli data contains te Ilr hanld, then tIhe' Ilix lic

recordr %\ill look like this:

hauillt • luili& I

anidl 3. link. I

l ud I. l te 11c
lxulld '. I li('

(V1< ;'s ! (.0 limiun'r IW O'i!) I ." \r~ii\ ( 1.I I
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In BSQ format, all lines of one band are stored together on a tape, followed by all lines of
another band, followed by all lines of the next band, etc. These data are stored as if they were
in a one band BIL format:

band 1, line 1
band 1, line 2

band 1, line 3

band 2, line 1
band 2, line 2

band 2, line 156
band 2, line 157

Each pixel contains one byte and there is one line per record. BSQ format is the format that is
usually created by optical scanning devices when they scan photographs, but not all digitized
aerial imagery are stored in this format. The format of the data is usually written on the
exterior of the tape; this should be checked.

length (in bytes) of the longest record on the tape
This must be set to the numter of bytes in the longest data record. It is used to determine how
large a buffer to use for reading the tape. This value can be ottained using m~exanine.tape.

BAND EXTRACTION MENU
The user is then asked to mark an x beside the bands to be extracted. See the subheading in this entry
entitled ROW AND COLUMN EXrRACHON.

please mark an x by the bands you want extracted

-1
-2
__3
-_ 4

AFTER COMPILETING ALL ANSWERS, HIT _ESC>TO CONTINUE
(OR <Ctrl-C>TO CANCEL)

PREFIXX;ROUP NAME
"The user is asked to enter (he prefix/grotp for the (raster) band files to be created. Tiis imne will
precede each band tile extracted into GRASS. For example, if three bands are extracted, the following
three band tiles %% ill restlt:

prefixnane. I
prefixnane.2
prefixnane.3

"Ihe specilied prefixnarne will also autoniatically become the name for the imagery group file being
created. Fl ich image (i.e., each rn of i.tape.other) should be given a tuique prefix/group anae.
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ROW AND COLUMN MENU
finally, the starting row, ending row, starting column and wding column are required. Ths allows the
user to extract any subset of the image from the tape.

EXTRACT
please select deired tape window (geogrqhic region definition) to extract

start row:_O_
end row:_OL

start col:_O_
end €od:_O_

AFTER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR <4trl-C>TO CANCEL)

The extraction process will begin by first skipping the number of specified files, advancing to the
starting row, and then reading the tape. The pearent completion of the extraction is displayed on the
screen.

Following the extraction, the extracted band files will be listed as raster map layers available in the
current MAPSEL. These raster map layers may be displayed individually using the GRASS commands
d.display, d.rast or i.points.

NOTES
After extracting an image from tape, the geographic region in the xy coordinate LOCATIONNAME
will be set, based upon the extracted rows and columns from the tape. The relationship between the
image rows and colunns and the coordiates bounding the geographic region is discussed in the imagery
manual entry.

"libs program is interactive and requires no conumand line arguments.

ROW AND COLUMN EXTRACTION

"The display options in GRASS allow the user to locate rows and columns on the digital image. If
enough disk space is available, one band of an entire image, or one bmnd of a portion of an image
known to contain the area of interest, can be extracted and displayed. The measurements option in
d.&splay, or d.where (following a nu of d.rast) will echo x and v coordinates to the screen. (These
coordinates will display negative numbers in the north-south direction but ignoring the negative sign
will yield the row number. See the imagery manual entry for further explanation.)

If a photograph of the digital inmgc is available, the rows and cohunns to be extracted can be
(ketennined from it by associating inches with the total number of knovn rows and colunins in the
scene. For example, if the total length of the photograph is 12 inches, the total number of rows on the
tape is 20(M, and the northvest corner of the area of interest begins 2 inches from the top of the photo,
then:

12 in. / 2000 rows = 2 in. / x rows
x = 333.333

"Ihn o&,rthwest conmer of tlhe area of interest stars at row 333. The starting row, ending row, starling
coAlum~ln. and ending coumun can be calculated in this manner.
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SEE ALSO
GRASS Thtorial: Image Processing

d.display, d.rast, d.where, i.group, i.points, itape.nss, i.tapejsi, i.tapein, imagery,
mrexanine.tape

AUTHOR
Michael Shapiro, U.S. Army Construction Engineering Research Laboratory
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NAME
i.tape.rm - An imagery function that extracts LANDSAT Ibematic Mapper ("M) imagery from half-
inch tape.
(GRASS Imnge Processing Program)

SYNOPSIS
i.tape.tm

DESCRIPTION
i.tape.tm is a program that extracts LANDSAT Thematic Mapper (TM) imagery from half-inch tape.

This program must be run in a LOCATIONNAME with a x,v coordinate system (i.e., a coordinate
system with projection C). For further information regarding this LOCA[IIONNAME refer to the
imagery manual entry.

The first prompt in i.tape.tm asks the user for the tape device name. This is soinetinies /dev/mitO (for
a half-inch tape having a density of 1600 bpi), but this varies with each machine.

The next prompt is:

Please mount and load tape, then hit RETURN -->

IMAGE IDENTIFICATION MENU
The first menu in the program asks the user for infornation about the data.

please enter the following information

Tape Identification:

Image Description:

Title for the Extracted Raster (Cell) Files:

AlIT'R COMPLI,'1IN( ALl. ANSWERS, fill' -SC>Tl() CONTINUE
(OR <7trl-C> TO CANCEL)

"Ibis prograin aut•unaticall\ enitcrs 1hw scene 11) numbexr into the field for 'Ealp Identification. 1h1
inission, path, row, quadrant, datc, and he hlihcr the image is corrccled is aul(mmaticalil' cntcred inht the
field for linage IX-.cription.

( iRA,\SS -4.11 (Summn i r I•)' ) 9 '1t ,,Nm\ ('1 I ,
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"Ihe second menu is:

THEMATIC MAPPER EXTRACT
please select the desired tape window (geographic region definition) to extract

first row: (1-2984)
last row: (1-2984)

first cal: (1-4220)
last col: (1-4220)

AFTER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR <Ctrl-C>TO CANCEL)

"ihe ntubers in parentheses are the total nwunber of rows and columns on the tape including zeros
(filler). 'Ibis information and additional information can also be. obtained by runnoing the program
jw.exarnine.tape. m.exanine.tape will read airy tape and provide the user with the number of files on
a tape, the number of records on a tape, and the record lengthes. Any subset of the image on the tape
nma be extracted. For a discussion of row and column extraction see the subheading entitled ROW
ANI) COL .UMN IFXfRACIION below.

"lhe next menu is:

please make an x by the bands you want extracted

__ 1
__2
__3

__4
-5
-6
-7

AF'I-'R COMPLIETING ALl, ANSWERS, HIT '1SC>TO CONTINUE
(OR <Vtrl-C>(TO CANCEL)

'IM iiagcrn' has seven bauds, but the user may want to extract only a subset of these bands. See the
subheadifng in this entry cntitlcd ROW AND COLUMN IX17RA('I1ON.

'lhc user thcn is askcd to enter the jlrefix/groul for the rastcr bind files to be created. Ihis nmne will
jir'ccdc each bxand file extractetd into GRA!SS. For example, if three bands are extracted the following
three band files w[ill resilt:

preJixlanae. 1
prefixnane.2

prejwianae.3

Wl'c slrcilied priJixnamt, wvill also ;automnaticMdl\ Itxcnl, thc name for the imnagcrv group) flie being
crcatced. I "ac•i iii. igc r quad (i v?.. ec 'h tun of t.iape.tIn) should oxv given a t1ni lLqe prelix/groip name.
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'the extraction process will begin by first skipping the number of specified files, advancing to the first
band requested, and then reading the tape. After extracting the requested rurs and colurmns for each
band, the program creates support files for the raster band map layer. "Ihe percent completion of the
extraction is displayed on the screen. Because TM imagery is divided into four quads and is stored in
multiple tape sets, the program is designed to read one quad at a time. The number of tapes required to
store one quad depenrds on the numnber of by.tes per inch in which the data is stored. If more than one
tape is required to store one quad, the programn will pause and infoml the user to morta the next tape.

The extracted band files will be listed as raster map layers available in the current MAPSFI" and may
be displayed using the GRASS commands d.display, d.rast or i.points.

NOTES
After extracting an image from tape the geographic region definition in the x,y coordiiatle
LOCA'IONNAM- %N ill be set bavsed upon the extracted rows and columns from the tape. ihe
relationship between the image rows and columns and the coordinates of the geographic region is
discussed in the imagery manual entry.

This progran is interactive and requires no command line arguments.

ROW AND COLUMN EXTRACTION

"[he display options in GRASS alklv the user to locate rows and columns on the digital image. If
enough disk space is available, one band of an entire image or, one band of a portion of an inmage
known to contain the area of interest, can be extracted and displayed. '[he measureinenis option in
d.display, or d.where (following use of d.rast) will echo x and Y coordtfinates to the screen. ('these
coordimntes will display negative numbers in the north-south direction, but ignoring the negative sign
will yield the row number.) See the imagery nmanual entry for fuiriher explanation.

Each quad of a TM inmge contain., filler on both the left and fight sides of the quid. Tle user may
want to identify the row and colunin nuinbers in order to exclude the filler. 'Ibis filler will otherwvise be
extracted with the image and take up unnecessary disk space.

If a photograph of the digital inmge is available, the rows and columns to e 'extracted can be
dcternined from it bw associating inches with the total number of knosvn rows and colunlns ini the
scene. For example. if the total length of the photograph is 12 inches, the total number of rows oil the
tape is 2000, and the northwest corner of the area of interest begins 2 inches fromn the top of the photo.
then:

12 in. / 2(M) ro'ws = 2 in. / x rows
x = 333.333

"lhe northwest comer (if the are'a of interest starls at ro w 333. 'l'he ,tarning ,\ro\. ending ro\. staiting
column, and ending colunmn can be c;dctdaled in this mntmetr.

SEE ALSO

GRASS lutorial: inage Pr(xessing

d.display, d.rast, d.where, i.group, i.poinls, i.tape.rus, i.iape.invs.h, i.tape.oiher, inav',
rm.examine.tape

AUTHOR

Michael Shapiro, U.S . Annv (*in,,tnwriomn I lgi-,.crin2I. kcarch Ial)oaltr
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NAME
i.target - An interactive imagery function that establishes a GRASS target location anid nmpset for an
imagery group-
(GRASS Inuge Processing Program)

SYNOPSIS
M~arget

DESCRIP'TION
iltarget targets an imagery group to a (iRA~SS data base location nmne and mapset. Du.ring the imagery
program i.rectify, a location name arid niapset are required into which to transfer the rectified file just
Prior to completion of the programn; i.targef enables the user to specify this location. i.target must be
run before i.poinzs anid ixrectify.

fh irmt prompt in the pr(ogramii aLsks theK user for the name of the imagery group that needs a target.
iheimagery group must beý present in the user's current mapset.

ihbe follow.ing menu asking for the tarjget IXXA11)N NAME' and MAPSEF is displayed:

Please select the target LOCATION and MAPSET forn group <3pot>

CURRENT LOCATION: location___
CURRENT MAPSET: demo_____

TARGET LOCATION: ____

TARGET MAPSET: ____

(Enter list for a list of location names or mapsets within a location)

AFTER COMPLET7ING ALL, ANSWERS, HIT <ESC>TO CONTINUE
(OR <CtrI-C>T() CANCEL)

An iiiiigery g~rotip mayV be tar'getedl to any GRZASS location.

NOTES
Ibhis programi is interactive ýuid requfires no command line argn-umuts.

SEE ALSO
Gross lulorial: Image Proc-essing

£ .group, i .poinls, z .reclify

AUTHfOR

Michiael Shapiro. U.S. AeyCn tructo [ngineernig Research I aboratonv

( RASS 4.0 (S~i~iiuuer 1101) 1 I.. Anuxi (TRI 1)
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NAME
i.zc - Zero-crossing "edge detection" raster function for image processing.
(GRASS Inxige Processing Program)

SYNOPSIS
i.ZC
i.zc help
iLzc input-map =name zcmap =name [width =valuej I threshold =value] I orientations =value]I

DESCRIPTfION
i.zc is an image processing program used for edge detection. The raster mnap produced show~s the
location Of "bo~undanies" on the input map. Boundaries tend to be found in regriolis of changing cell
values and tend to ninl perpendicular to the direction of the slope. Tlhe algonithirt used for edge
detection is one of the "zero-crossing" algorithms and is discussed briefly below.

)Ii rogram wvill be rnm interactively if the user types i~zc without program arguments on the
command line. In this event, the prOgramn w~ill prompt the user for parameter values using, the standard
interface describe-d in the manual entry for parser. Alternately, the user call rnu the programn non-
interactively by specifying program parameter values on the command line.

Parameters:

input~map=Jwmne Name of input raster map layer.

zc~map=naine ameri of raster miap, laver to be used for zero.-crossing values.

width ý=value 'Ibis parameter determines the x-Nv extent of the Gaussian filter. Thei default value
is 9; higher and lower values can be tested by the user. Increasing the wvidthxwill
resuilt inl finding "'edges" representing miore gradual changes Iin cell values.
l)Aauilt: 9

threshold =value 'Ixitpraincter deterniines the "sensitivity" of the Gautssian filter. 'lihe default
value is l0, highier amid lowxer values canl be tested by thie tiser. Inrear~'sing the
threshold vatilue will result inl fewer ckdges being found.
Iefailt: It)

orientations =value 'Ibiis value is the numnber of amunimt directions the cells on the output raster niap
layer are categorized into (similar it) the aspect raster miap layer produiced by the
r.slope.aspect programn). F or example, a valuec of 16 wotild result inl detectedi
edges being categorizedl into one of 16 b1ins depemid~ing on tlie dfirection of the
edge at that point.
[).4atat: I

'111C cUIlieit region defitnition and miask settings are respected when readfing the i11p)(t Imap.

NOTES
'lihe prn eedure to find the "edges" Iin the imiage is as folw:1) 'Ili' Fourier tuamisfoil Auo theic n~ i,
taken. 2) 'Ibe F outrier transft wii of the I ~tplacian of a tmo~dlillensit lnal ( kiils anl hI nclioin is usedI ti

filter the transh lflfed itlinage, 3) l'he result is nun thn nigh ani inverse I oriner trauish wi. 4) 11''i resuilt in
iiimao is traversed iii search of plce where the i mlawe changes Iron jn ~si live to ilcgatic or homny
lk'I~ati\ke To posýitive. 5) lAclI cell in the map %\\here, tilL value crossews icro !'vtia dha;wr In \aIluii'
oreak'r thain the threshi ld \'altic) is marked as anl ed-'4e and ;in oiunel.stioii Is asissknccl i)it. 11w'.
resutilng, raster mnap lax er is output.

SEEF AL1SO
I ~ers oi.ia c( ninmii tcati ( i I '!I\ e 'ti pro grant auttth ) and A I \IIlý. Va iii Sp. ice I 'sc; iich Ii u\ titr. I ilvii ý olti
Tex&'. Auistinl, 1990.
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i.ffi, i.iffl, r.mapcalc, r.mfdter, r.slope.aspec and parser

AUTHOR
David Satnik, GIS Laboratory, Central Washington University

(GRASS 4.0 (Sunmcr 19191) U.S. Annv (I-RL 169
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NAME

m.datunshift - Datum shift program.
(GRASS Data Import/Processing Program)

SYNOPSIS
m.datum.shift iat---dd.mm's{n Is) Ion -.dd.inm.ss{e j w} is=inputspheroid os=owtpuwspheroid dx =xshift
dy =yshift dz =zshift

DESCRIPTION
rn.datum.shift returns geographic coordinatcs based on a different spheroid (and datum) than the one
used to obtain the original coordinates.

"The input and output spheroids, is and os. are the spheroids for two different datuins. lbe input
spheroid is the one on which the original coordinates are based. '"ie output spheroid is that on which
the resultant coordinates will be based. 'lhc "shifting" occurs betmeen the two datumns. "The shift
values, dx, dy, and dz, are constants. 'They indicate the mean differences bet•twen pxints in the second
datum versus the first as measured in meters.

"lhe list of spheroids available is somewhat dynamnic. It may not contain exactly the ones listed belowv.
To determine the current list of possible spheroid;, type in the command:

m.datum.shift lat--On Ion-Ow dx=O dy--O dz--O is=help os=help

A list of available spheroids will be printed on the screen. If the spheroid desired is not on the list. the
values for the semi-major axis and the eccentricity squared for the spheroid may be entered in place of
a spheroid name in the following format:

s=a =semi-major axis,e =eccentricity-squared

SOME I)COSIBLIE SItHEROII)S
(The on-line listing includes only the spheroid names)

Spheroid !Commhonly used for: Semi miajor axis F''centricit sqord
austradian i JAstralia 6378160.o 0.()066945419
bessl Japan 6377739.155 0.(W06743722
clark66 N. Anerica 6378206.4 0.(OX676S65S'•
clarkSO irance, Africa 6378249.145 0.0<8()35113
cverest India. Bunia 6377276345 0.0060378406
intemational I iirol c 637838'q8.0 0.(X)072267
wgs72 worldwide c• verage 6378,135.( 0.00,69431777'

EXAMPLE

m.datum.shift lat=On Ion-175w is=clark66 os=wgs72 dx -- 22 dy -157 dz-176

Results:
hat a<).00.0s).729')t)N
hol -174 -93.5.(X)4I33W

NOT ES
h'sscntiall\. the protranm h)lh\s these sit'l+,. lhC iriginhd lxuinl. as k'Iflinc b, a It lil'ldh "litt a
long'iltdc. is '( )nvctltle to gc()+'cci c('(i c(irtli natlcs. re s111C \ah l Ct ie ld k't[ h) It"C -' t C Iullric

( )tx'rtlillattCS. 'Illt 4,t1iiiiCid \;1hht's arc t111L. C c(ilv rthd to Ittitlid' ;1t0h , lildc xtl(h' I I•lc( tl li4' ,, lt11
,ýphc' roid.

[or at Ibricf dis(ussioln of ,phlrroids and dalinil.s sec m.112u. [IIr ;i IriC, (IjcI,,,,iu ,I .P'rt1ulric
k Xlitina tc' scc w .ll2g .

i{ IIk 1•.0\% .I 11 11 "t II, 'r 1' 1' U .S. A m)~l, (T' .RT 1J(
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This remains under testing and is still an experimental program. It is part of an initial effort to
incorporate geographic coordinates into GRASS.

SEE ALSO
mngc211, m.ll2gc, m.l12u, rnu2ll

AUTHOR
Michael Shapiro, U.S. Army Construction Fngineering Research Laboratory

(GRASS - 0 (Summcr 1991) U.S. Army CERI. 171
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NAME
mndentexaine - Provides a terse description of USGS Digital Hevation Model (DIFIM) data files
stored on half-inch magnetic tape.
(GRASS Data Import/Processing Program)

SYNOPSIS
m.dem.examine input =name blocksize =value

DESCRIPTION
m.dem.examine reads Digital levation Model (DWM) terrain elevation data produced and supplied by
the USGS from the input file specified by natt, in the block size specified by value. If no input file is
named on the command line, the program assumes that /dev/rmt0 is the input tile. The information
provided to the user comes from each file included on tape. Included are the maximum and minitnwn
elevation values and the approximate UIM boundaries of each file. 'Ibe programn assumes unlabeled
tapes in ASCII format with no header or trailer files.

SEE ALSO
g.region, mnden.extract, mr.examine.tape, r.rescale, r.support

AUTHOR
Andrew -eekin, U.S. Amy Construction Engineering Research laboratory

(1kl,,kSSg 4.0I ('m1111111r il')l '".,\r~ • -
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NAME
m.demrextract - Extracts USGS Digital Elevation Model (DEM) data from half-inch magnetic tape.
(GRASS Data Import/Processing Program)

SYNOPSIS
m.dem.extract
m.dem.extract help
m.dem.extract input =name output =name blocksize =value

DESCRIPTION
m.dem.extract extracts USGS Digital Elevation Model (DEM) elevation data that fits into the user's
current geographic region from the input file input, in blocks of blocksize bytes. If no input file is
specified by the user, input is taken from /dev/rmtO, by default. Results are placed in the named output
file, and stored beneath the cell directory of the user's current mapset. mdem.exztract will only extract
data that fall within the boundaries of the user's current geographic region. Data falling outside this
region will be ignored. mndemnextract will not complain if the input file does not cover the entire
geographic region. 'The program assmnes unlabeled tapes in ASCII format with no header or trailer
tiles. 'Ihe user should run nlderLexamine prior to running ntdem.extract to determine the size of the
geographic region neede. If the block size is unknown, run the command neexamine.tape.

"lhe user can run this program either non-interactively or interactively. The program will be run non-
interactively if the user specifies program arguments on the command line, using the form:

m.dem.extract input=name output=name blocksize---value

Alternately, the user can simply type m.dem.extract on the command line, without program
arguments. In this case, the user will be prompted for needed parameter values using the standard
GRASS interface described in the manual entry for parser.

Parameters:

input =name The full path name of the half-inch tape device from which DEM data are to be
extracted.
Default: /dev/nntO

output=name 'the name to be assigned to the output file containing raster DEM data extracted
from half-inch tape.

blocksize-=value The physical block size (record length) of each record, in bytes. m.examine.tape
can be used to deternine block size.

NOTES
The user shctdd check the bxoudaries and resolution of the current region setting (see g.region)
BEFORE extracting data, since m.dem.extract will only extract the data that falls within these
boutndaries aiud only use the set resolution during extraction.

SEE ALSO
g.region, m.dem.examine, nLexanine.tape, r.rescale, r.support and parser

AUTHORS
Andrew I leckin, U.S. Army Constnmctioni l-jgineering Research Laboratory

Improvements to program code were imiade for GRASS 4.0 by
David Satnik, Central Washington University
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NAME
mdwdaUSGSread - Extracts digital terrain elevation data (I)T]U) produced by the Defense Mapping
Agency (DMA) but supplied by the USGS (in a different tape format) on half-inch magnetic tape.
(GRASS D)ata Import/Processing Program)

SYNOPSIS
dd jif=tapedevj ibs=input-block-size I m.dmaUSGSread top =value boltam=value left-=value
right-=value output=-name logfile=nanw

DESCRIPTION
m•dnr•USGSread extracts digital terrain elevation data (I)JlD) that was produced by the l)efensc
Mapping Agency (DMA) but bought from the USGS; these two agencies distribute the same data in
slightly different tape formats. This program requires the use of the UNIX command dd to read the
half-inch magnetic tape. mrdrmaUSGSread should be used prior to using the GISS prograrns
mrrot9O and r.in.ll.

IParameters for the UNIX dd command are listed below.

if=tapedev The path name of the tape drive from which input will be taken (u.sually
/dev/rmt0).

ibs=input-block-size
"lhe physical blocking value of the data on tape, usually written on the tape spool.
If this value is unknown, run m.examine.tape prior to nuuiing rnmdmaUSGSread.

IParameters for mdmaUSGSread are listed below.

top=va/ue Beginning rov number of data.
Options: 1-1201

bottom =value Fnding row number of data.
(ptions: 1-1201

left =va/ue Beginning column number of data.
(Aptions: 1-1201

right=value l-iding cohunn numnber of data.
Options: 1-1201

omtput =name ,N4ame of the output file to hold the extracted D)INM dtilt.

logfile=name Name of a tile to hold related infonuation aoutt the extracted data.

EXAMPLE:
IFor examnple. the conmlrand:

ddc if=/lcv/nnt( ibs=10240 I
i.dhnaUjS(iSread top=l bottom==40() left -1I fight- 5(

OU1j~tlX cv-dCnl loglile=-log

\vill extratct tria Irom /dev/rnto anud put the firsl 41() Iw"\", and fi rst F (1X) cohiin' inlo thKe tilek denm
la led in the iit'l" '111TC'1 directlorl

SEE ALSO
Options for Acquiring "Jevauion Data, bIi 11;1t11 ItrI4\lh,I\ (Al )1l l,•-l) N I,7/ •2 8 . I ).

1)11<1) and IIM l'Ievation I)ata latracion,. I, Sni-inr hI'tIhw., Ma , arlin. And ( hcIt',tr KeN
(A, )I' Icport N '-/22, "SA( 11.. I',18,).

atnd [hc U.NIX mniai;d cntrY for dd
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g.region, nLded.eatanne, mnued.extract, mnexamine dope, m.regionJ1, rn.roi9O, r mescribe, r.inll,
r.rescale, rslopewaspect

AUTHORS

James Farley, Admnsas Archeological Survey, University of Arkansas
Michael Shapiro, U.S. Army Construction Engineering Research laboratory
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NAME
nLdted.examine - Provides a terse description of level 1 and 2 digital terrain elevation data (DIF))
files produced and distributed by the Defense Mapping Agency (DMA) on half-inch magnetic tapes.
(GRASS Data Import/Processing Program)

SYNOPSIS
m.dted.examine [tapedev]

DESCRIPTION
m.dted.examine scans digital terrain elevation data (IJ'ED - Levels 1 and 2) that was produced and
supplied by the Defense Mapping Agency (DMA) on half-inch magnetic tape from the tape device
specified by tapedev, and prints to the screen a terse description of each file.

If the user specifies no tapedev on the command line the program assumes that input is coxning from
/dev/rmtO. The infonnation provided by ntdted.examine includes the UFM borders, cell resolution,
and number of elevation profiles in each file.

BUGS
The header file for DTE-D Level 1 and 2 data was changed in 1987. m.dted.examine and
nu.ded.extract operate only on DTEI) data containing pre-1987 headers. DTIED data containing the
pre-1987 headers may be purchased from the Defense Mapping Agency (DMA) upon request.

SEE ALSO
Pursuance of Elevation Data, by Stuart Bradshaw, USACERI
DEM and DThJD Hlevation Etraction, by Stuart Bradshaw, Mary Martin, and Chester Kos,
USACERL

g.region, m.dmaUSGSread, indted.extract, m.exanmine.tape, m.region.II, m.rot90, r.describe,
r.in.lI, r.rescale, r~slope.aspect

AUTHORS
Michael Shapiro, U.S. Arny Construction Fnginecring Research Laboratory
Andrew Weekin, U.S. Army Construction Fngineering Research Laboratory

S;JýA "SS 4.1 (StJiuinin r I' ý 1) 12.S. Anrin ( 1l ! -6
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NAME

rtdzed.extract - Extracts digital terrain elevation data (DIEf) - levels 1 and 2) produced and supplied
by the Iefense Mapping Agency (DMA) on half-inch magnetic tapes.
(GIA'iS Data ImportlProcessing Program)

SYNOPSIS

m.dted.extract if=-apedev o---outfile hf=-headfile n=4at s=lat e=!on w--on

DESCRIPION

"m.died.extract extracts 1I1I1) (Lcvcls I and 2) digiltal terrain elevation data producedl by the -efense
\tlppiw Agency (I)MiA) from lihdf-inch ma netic tapes oltaincd fronm I)•A. Data is read from the
input lilt (if) specified bh tapedev. If the user (ke-s not specify anw input file name on the comraliind
liw. th,' proLran assunmes tiat input is comin fhiom /dev/nrnit). [le extractedl data is placed in the

tplputt hic (of) specitied -N oulfile. [this proizrna shoutld be used in conjunction with the programs
nifrot()o ;uid r.in.1l to convert 111-1) data to (iRASS raster format.

if 'Ilk, pathnanic of the tape device where the raw 1II1) daita exists (default is /devh/mtO)

of Il--b full pathnarne of the OutpAUt file into %\hich the extracted tape data is to be copied

hf rAbe full pathnammc of a file to contain descriptive information about the extracted data; should be
placed in the same directory a-s the oXltput tile

n North latitude value defining the boundaries of the extraction geographic region (format:
dL.mmn.ss[nt s])

s Scuth latitude value defining the extr-ction geographic region (format: dd.mm.ss[nls])

ea lFast longitude value defining the extraction geographic region (format: dd.mmss[ejw])

w West longitude value defining the extraction geographic region (format: dd.mm.ss[ev1])

"l[c n s e auId w paramneters define a geographic region that should completely encompass the data set.
dd.mm.ss are degree, minute, and second values. Only data that falls within this defined geographic
region %x ill he extracted from the tape.

EX AM P! ,E
"Ile conmmand line:

m.dted.extract if=/dev/rmtO ofi-dted.out hf-dted.head n=37.30.O0n s--37.15.00n
e=103.30.00w w=103.45.00w

will extract 1-J1 ) data from ldev/nntO, store it in a file named dted.out, and store some supportimi
infornation in the file died.head. Onlv data that tails within the geographic region defined by the
coordinales n,s,e uxl w will be extracted.

NOTE
'ieC tsec should exaniHIc the cont•ents of the header file prtxluced by this program; it contains
inforniation needed as inputs to the data rotation and raster tile import 1)prgrans m.ro:90 and r.in.ll,
rcspect hflly.

BU(;S
Abhe forniat of the header tile for [11111) Lkeel I and 2 data was chmged in 1987. m.dted.extract and
n.dted.examnine only olperate on !111) (Lata conitaining pre-1987 headers. 11M1) data containing the

iwe- 19.Y7 headers may Ixb purchased from the I•MA upon request.

DIAGNOSTICS
Invalid requests are so designated.

SEE ALSO
Pursuance of Elevation Data, bv Sluart Bradshaw, USACFLEI.
D)EM and DTF7) Flevation Ixtraction, by Stuart Bradshaw, Mary Martin, uid Chester Kos,
USA('"RI,

(RASS 4.0 (Stunminer 1991) U.S. Arnmv CERT. 177
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g.region, ,nL~nxUS(GSread, m.dzed.exarnine, rmexamjine.iape, m.region.1I, ntroi9O, r.descrihe,
r.in.1l, r.rescale, r~slope.aspeci

AUTHOR
Michael Shapiro. U.S. Anmy Construction higinecring Research iLabortory

(RASS 4.0) (Stunnincr 1991) U.S. Ar ,rrv ( I RI 7
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NAME
nmexanmne.tape - Provides a description of the files on half-inch magnetic tape.
(GRASS File Management Tool)

SYNOPSIS
re.examine.tape

DESCRIPTION
nmexantne.tape is a convenient tool for previewing a tape and obtaining block size values. After the
user enters the command

r.examine.tape

the program will prompt the user for the full path name of the tape device on which the tape is
mounted. hi most cases, this will be /dev/nntO. Fowever, the user must enter this, as there is no
default value for the tape device name. The user is then prompted to enter the buffer size to be used
when reading the tape. The buffer size is the amount of memory allocated to read one physical record
of the tape. If the u-,cr hits REUHRN, the program will assume a default buffer size of 32767 bytes.

m.examine.tape reads the tape specified by the user and reports back the block size (record length) and
the numnzr of blocks for each file contained on the tape. ntexanine.tape can be used on any half-
inch magnetic tape. The user has the option of sending the output into a file or viewing the output on
the terminal screen.

NOTES
'The buffer size is the amount of memory allocated to read one physical record on the tape. Magnetic
tape devices will accept a request to read more bytes than actually exist in any given record on a tape.
H-owever, ne.examine.tape reads only as many bytes as physically exist on the tape and returns the
number of bytes actually read. The user is allowed to alter the buffer size in order to request smaller
reads for tape devices unable to handle requests this large (32767 bytes), or to request larger reads for
tapes with larger record sizes read on drives able to handle larger record sizes.

Note that neexamine.tape cannot be used to examine the content of either ordinary files or one-
quarter-inch tape cartridges.

SEE ALSO
rmdem.exanine, m.dt'maextract, ,n.dmaUSGSread, ntdfed.exandne, ntdted.extract, rtlulc.USGS,
mlulc.read

AUTHOR
Michael Shapiro, U.1' Army Constmctiov, ", ",i','rig Research Laboratory

(IRASS *.0 (Stuniicr 1991) U.S. Ariiy CERI, 179
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NAME
tmjlip - [Hips elevation dfata extractedl fromn systemis that retrieve data byY rows fromt south to north.
(GRASS Dwa ta norl/Processing Program)

SYNOiOSIS
m.flip
rn.flip help
m.flip [-qJ input =nanw output =name row v-vahee cols=value bpc=value

DESCRIP'I ON
nLflip is simnilar to nmroI9O. I kowever, rather than rotafngi a raster file, m.Jlip flips Ow con~ftenlts of the
raster generated by tape extraction programis about the east-west axis. [Hipping, may be necessary to
compensate for the orientation of the data read fromi tape. TI~s prograin can be usd InI conijun1ctIloll
with the programn r.in.Il to convert this rotated data into GRASS raster format.

mnflip requires five inpuits to be entered by the user. These patramieters, and the optional flag, setting are
described belw.

Flag:

-q Paul quietly, suppressing ouitput of inessages oni program progress to standard
outpu~t.

Parameters:

input =name The full pathrinae of anl existing file containing the data to be flippedI.

output==name befull pathnlaine of the output file in which the rotated data are to be stored.

rcows=value Aenumnber of rows of data. in thle input file. Values must be po~sitive integ~ers.

cols~=value nIhe num2r of columins of daita in the input file. Values mlust b-e IXositiveC
integers.

bpc =value Tenumber of 1wte pr cell (i.e., per dlata value) in the input file. Values nmust
be po)Sitiv e intqelrS.

EXAMPLE
Th'le following! conliliwud:

m.flip input =AmpAoo.out outout=rAmpffip.out rows--3OI cals=358 hpc=2

will rotate t' * , p/foo40.out, aind place the rotated file in /tmplflip.out. H ere. the input file is 301
rumws by 358 columins, at 2 by'te-s per daita value.

NOTES
,This programn remains uinder alpha testing. It residles in the src.a~lpha director), and~ miust be compiled
separately by the user.

SEE ALSO
Pursua-ce of Elevation D~ata, byA Stuart Blradlsha'v, USM(] A
DA-M and JJ'17J) IHev.a ion Ertraction, l)y Stuart Brad~shaw, Marv Ma-rtin, and C'hester Kos,
USACTIRI.

g .region, m.dna USGSread, in.dthed.examine, n. died.extruci, m~exanzine .tape, rnLregon .11, m.rot 90,
r.descri be, r.in.ll, r. rescale, r.slope .avspect

AUTHORS
I)~naild Newcomb, U.S. Naval ( -caliographiic (Mlficc,

hxoriowing heavily fronm t~li, i.rot9() program written byA Michael Shapiro, U. .S. AnnN 't iistniction
Vi g inceeri g Research I al-xvrat( WV

( ;lRSS 4.0 (Sumncnr 10"91) U. .S. Ai\nnv ( I V'I I .'0
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NAME
m.gc2ll - Converts geocentric to geographic coordinates.
(GRASS Data Import/Processing Program)

SYNOPSIS
m.gc2I1 x=#y--# z--# s=spheroid

DESCRIPTION
m.gc211 returns geographic coordinates for geocentric ones supplied by the user. It performs the
reverse operation of the GRASS program m.ll2gc. The x, y and z values are the three dimensions
needed to locate a point in three-dimt- "sional space. The values that are printed include the latitude,
the longitude and the height above (or distance below) the spheroid.

The list of spheroids available is somewhat dynamic. It may not contain exactly the ones listed below.
To determine the current list of possible spheroids, simply type in:

m.gc2ll x--0 y =0 z =0 s=help

A list of available spheroids will be printed on the screen. If the spheroid desired is not on the list, the
values for the semi-major axis and the eccentricity squared for the spheroid may be entered in place of
a spheroid name in the following format:

s=a=-seni-major-axis,e=eccentricity-squared

SOME PSSEIBLE SPHEROI)S
(The on-line listing includes only the spheroid nanms)

Spheroid Commonly used for. Semi-major axis Eccentricity srd.
australian Australia 6378160.0 0.0066945419
bessel Japan 6377739.155 0.0066743722
clark66 N. America 6378206.4 0.006768658
clark80 France, Africa 6378249.145 0.0068035113
everest India, Bunna 6377276345 0.0066378466
international Fmtrope 6378388.0 0.00672267
wgs72 worldwide coecrage 6378135.0 0.006694317778

EXAMPLE
m.gc211 x=0.0 y =O.0 z-=6356750.520017 s=wgs72

Results:
lat =90N
lon=90W
h =0.0000

NOTES
For a brief discussion of spheroids see m.112u.

For a brief discussion of geoccntric coordinates see m.ll2gc.

This is an experimcntal pr, vranu. It is part of an initial effort to incorporate geographic coordinates
into GlASS.

SEE ALSO
r.datumnshift, m.112gc, m.112u, rrmu211

AUTHOR
Michael Slhpiro, U.S. AnnN (onstniction Engineering Research Laboratory
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NAME
nLll2gc - Cowerts geographic coordinates to geocentric coordinates.
(GRASS Data InportlProcessing Program)

SYNOPSIS
mJI2ge lat--dd.mus{,nls} Ilon=dd.nmnss{el w} [h=height] s=spheroid

DESCRIPTION
mdll2gc returns geocentric coordinates for geographic coordinates (latitude and longitude). Geographic
coordinates are in degrees, minutes, and seconds and must include designation of north or south {hn s}
and east or west {el w}. The spheroid on which they are based must also be entered. The height (in
meters) above the spheroid is optional.

"The list of spheroids available is somewhat dynamic. It may not contain exactly the ones listed belo~m.
To determine the current list of possible spheroids, type in:

m.ll2gc lat=On lon=0w s=help

A list of available spheroids will be printed on the screen. If the spheroid desired is rnot ox the list, the
values for the semi-major axis and the eccentricity squared for the spheroid may be entered in place of
a spheroid name in the following format:

s =a-seni-nmjor-axis,e=eccentricity-squared

SOME PCOSIBLE SPHEROIDS
(The on-line listing includes only the spheroid names)

Spheroid Comnnonly used for: Semi-major axis Eccentricity sNrd
australian Australia 6378160.( 0.0066945419
besscl Japan 6377739).155 0.0066743722
clark66 N. America 6378200.4 0.006768658
clark,() Htance, Africa 637,S249.145 0.(X)68035113
everest India, Burna 6377276.345 0.006637,8466
inteniationai Europe 637838A.() 0.00672267
wgs72 xworldwide c-cerage 6378135.0 .1 0.W•9431777,S

EXAMPLE
mJl2gc lat--On Ion=90w s=wgs72

Re1sults:
x =).4
N'-6378 135.0
z )0.0

'Ilhe distallces lesinilatedh. by " . ." ;tikt "/" arc ill ltcrtrl i [fri flikt ct'iie r of liltu e•rlh. lk'ell ',
1hc Saiiitc)lt' [ illl is on 0 )c etuillat r and is a 1 tih'rc. \v .(t4 ii• l%\thre, !rmv ip iclcrs h.,c I
%alne oIf tero (i.e., tlit olilo t is at th1eoligiil I,[ li(-'c two thilnle!i' intl

NOTES
i r ; a brief lhd~t~l>'i n , i 4 <, ul i s 'tit. mI)l.l.!I

t f i '.t l , .,111 11!lcr<lk l . ..! , liit c! • i, { 1' i i ~ i' l t t! 1,' 111k 0 11hl~ ~i \ illl, li ,I! ,o i I'111h :',

A> lc'ý I'l~ i ]: I,' k .ll~ It•, li~ [ , t l,• I r i! !:, t* ýIlii * . lilt, 1i',i . ,.I flilc' . :

ifi? \Y-.\ 1 ~ l ill ili lt ll .1 \J i Ij: ( I I'
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center of the earth, which is why they are called "geocentric." Describing the location of a point in a
spheroid requires three points: x, y, and z; these are measured out from the center along three different
axes. The distances given are in meters.

This is an experimental program. It is part of initial efforts to incorporate geographic coordinates into
GRASS.

SEE ALSO
nmdatum.shift, nLgc211, nmli2u, nLu2I1

AUTHOR
Michael Shapiro, U.S. Army Construction Fmgineering Research Laboratoy

GRASS 4.0 (Smmner 1991) U.S. Aniv' (ER! 183



m.U12u GRASS Reference Manual mll2u

NAME
m.ll2u - Converts geographic cooirdinates to Universal Transverse Mercator (UIM) coordinates.
(GRASS Data Iorw ocessing Program)

SYNOPSIS
mJl2u
mJJ2u help
mll2u [-rwoz] spheroid=narm [zone=value] [input=name] [output=-nane]

DESCR IPTION
nmll2u converts geographic coordinates (i.e., latitud-es and longitudes) to Universad "'raniverse Mercator
(UFM) eastings andi northings. The user must specify the spheroid on which to base the LTIh
conversion. The user may optionally specify the U[M zone; however, the program can detennine this
from the geographic coordinates submitted.

The list of spheroidls available is somewhat dynamic. Ai the time of this release, available spheroids
included: airy, australian, bessel, clark66, everest, grs80, hayford, intemational, krasovsky, wgs66,
wgs72, and wgs84 (see table below).

This command can be run either non-interactively or interactively. The user can run the progrm non-
interactively by entering desired flag settings and parameter values on the conmmand line using the
following format:

mJl2u [-rwoz] spheroid=name [zone--value] [input=nanm] Ioutput=nane]

Alternately, the user can simply type:

mJl2u

on the command line. In this case, the user will be prompted for parameter values and flag settings
through the standard interface described in the manual entry for parser.

Input can be entered from the keylvmard or from an input file. In either case, input Sh1ould be entered
with one longitude and latitude palir per line, in the form:

degrees:mnilnutes:scconiis{ I f} drccs :minutcs :scnd,{N "S}
tdegrces:ininutes:seconds{ I \.NV} dctý.•rees:nminutes:seconds{N IS}
dcgree-:ni nu tes:sece oids{ I "f\V} d(-- trees:minutes :scond(s{N ,}
(legrees:mi nuies:seconds{l IW} dc,-grees:minutes:seconds+{N S}

end

If the user sets the r lag, mnll2u will cx.cct tlh order of the c10,rdiiatc', to Re re\ ct.., a111 ,tattcd as
latitude, Ioraitudc patimd . rather thtii ai, loituitikic. latitude pairs.

inmilarl\. the ii+,,r (All tlect I- ,+lltl 01l 1 nt tl o aill output Illt, ir (k tk t11mlt i, '.t.ihilartl utlptll Iltht

u.scr's tcnimiu l ,,cr-cio It the( rce | th. f ,% fl.l-. t ptI tut k\ill Ix, ;riuitcd ill e hd II I al l i jti BI hor Inlput
to, pr,( lrlls Ilk( d.Jo)I1.s. I X;'Itep l1III ,t1i, ) , lxt a,. ,hox Ix . I , , ' I \ \\11'1 I

Flags:
-r I [ l !. .. t ': ; " ' : '•. H• th.+ < '2 ". .. isl, I. ' .. Ila: Io,'i

I L\ 1 I 'T
-,+• ] •+, t t : il~ i +, !1 • tt t~i H il ,, . ,i , I ,I;

-z" :' • .. .. ,. il :' , !+' l ! " I , t' • • h • ,' :I~ l . , , :: ' ••1 i':, !td,
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Parameters:

spheraid=name Reference spheroid (ellipsoid).
Options: airy, australian, bessel, clark66, everest, grs8O, hayford, international,
krasovsky, wgs66, wgs72, wgs84

zone=value UTJM zone number (results will be forced into this UIM zone).
Options: 1-60

input=name Name of an existing input file containing longitude, latitude coordinates to be
converted.

output=name Name to be assigned to the output file containing UIM coordinates and zone
designations.

AVAILABLE SPHEROIDS
(The on-line listing includes only the spheroid names)
Spheroid: Semni-major axis Eccentricity sqrd (e), Hattening (f), Coummonly used for:

(Equatorial Radius) (a): or Polar Radius (b):
airy a=6377563396 e=.006670540
australian a=6378160 f =1/298.25 Australia
bessel a=6377397.155 e=.006674372 Japan
clark66 a=6378206.4 b=6356583.8 N. America
everest a=,6377276345 e=.0066378466 India, Burma
grs80 a=6378137 f=1/298.257
hayford a=6378388 f =1/297
international a=6378388 f =1/297 Europe
krasovsky a=6378245 f=1/298.3
wgs66 a=6378145 f-=1/298.25 worldwide coverage
wgs72 a=6378135 f=1/298.26 worldwide coverage
wgs84 a=6378137 f=11298.257223563 worldwide coverage

EXAMPLE
Assume the user has input the ccrmumd:

mJI2u spheridd=wgs72 Inputi=UInflle awts=utmean t9e

where the input file il.inIie contains the following longitude, latitude values:

155"30.0OW 1935:00N
165:30:00W 19"35.0ON
145:30.00W 20.)0:OON
135-:30.-00W 21.0-00ON
end

Otitput would then be sent to the output file utm.outfle, containing the below Easting and Northing
coordinate values and UTM zone designations:

237740,85270818 2167292.1076231 5
447560.64349407 2165450.19058336 3
656921.61734802 2212183.40032627 6
448035.11644906 2322228.3038167 8
end

N(YrES
Spheroids, the solids associated with an ellipse, are also known as ellipsoids. They are used as the best
possible model to simulte the shame of the earth with its flattened poles andl bulging equator. They are
the nmithematical means for establishing control points to use as a reference when deterni•ing exact
locatimns on the earth. A cohesive set of these control points is called a datum.
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The spheroids listed above have been used as the basis for a number of different datums. The North
American Datum of 1927 (NAD 27) was based on the Clark 186I ("clark66") spheroid. This was a
recent current standard datum for North America. Be aware, however, that a new datum, NAD 83, has
been developed using the Geodetic Reference System 1980 spheroid; this is now available in m.ll2u as
the "grs80" spheroid. The "wgs66", "wgs72", and "wgs84" spheroids are for worldwide use. The
"wgs72" spheroid has been used fairly widely by the Department of Defense (L)D0) and is the basis for
the World Geodetic System 1972 datum. This datum has also been recently replaced; the new DOD
datum is WGS 84 (wgs84). Both datums are available within mnll2u.

To use spheroids other than those listed here, the user can add lines to the ellipsoid parameter definition
file in $GISBASE/etc/ellipse.table.

Read the marginalia of your source map to determine which spheroid was used to produce the map on
which you are working.

This program has received only limited testing. It should be used with some caution.

FILES
See ellipsoid parameter definition file in $GISBASE/etc/ellipse.table.

SEE ALSO
For australian, clark66, grs80, hayford, international, krasovsky, and wgs72 ellipsoid parameters, see:
John P. Snyder, Map Projections - A Working Manual, U.S. Government Printing Office,
Washington DC, 1989. U.S. Geological Survey Professional Paper 1395; from Table 1, p.12 .

For bessel, airy, everest, and wgs66 ellipsoid parameter values, see:
"Thomas 0. Seppelin, The Department of Defense World Geodetic System 1972, presented at the
International Symtxsilun on Problems Related to the Redefinition of North American Geodetic
Networks, Fredericton, New Brunswick, Canada in May, 1974; see Table ). p3 5 .

For wgs84 parameter values, see:
U.S. Naval Ocearographic Labs.

Also read GRASS User's Reference Mantual entries for:
d.labels, d.points, d.siies, d.where, m.datuwnshift, m.gc211, m.lI2gc, m.u211, and parser

AUTHOR
Michael Shapiro, U.S. Army Constniction lnginreering Research laborator%
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NAME
m1dukc.USGS - Creates raster map layers from a Composite Theme Guid (CrG) file created by
mnlulc.read. nLiulc.read extracts the CTG data from an ASCII landuseAandcover (lulc) CITG format
file supplied by the USGS.
(GRASS Data Inport/Processing Program)

SYNOPSIS
mJulc.USGS input-file

DESCRIPTION
nmlulc.USGS creates the following raster map layers from the CMG file created by nmlulc.read, and
places them into the user's current mapset:

1. Land Use & Land Cover
2. Political Units
3. Census Units
4. Hydrologic Units
5. Federal Land Ownership
6. State Land Ownership.

Since the CTG file may not contain all of layers listed above, mJudc.USGS will extract only the raster
map layers that exist in the CTIG file.

The CTG file contains all of the geographic region definition information necessary for creating the
raster map layers, including:

1. Grid Zone
2. Projection Type (ULT")
3. Cell Resolution (ew..res = nw-res)
4. Multi-byte data formation
5. Geographic region coordinates.

m.lulc.USGS will use the geographic region information definition supplied with the CMG file and NOT
the geographic region definition currently set for the user's mapset; (Mnoe that this is different than is
the case with many of the other GRASS map development commands).

When mlulc.USGS is executed, it will check the file for a specified layer and then ask the user if he
wishes to extract the associated raster map layer. The user is then prompted for the name of a new
raster file in which outputt is to be placed. m.Iulc.USGS will then create this raster file and all
supporting (e.g., category, cell header, color table, etc.) files.

EXAMPLE
In the exwunple bWlom\, raster data is extracted from a CrG file (named luic) that contains only LAND
USIE/AND COVER (ata:

m.lulc.US•CS lulc

MAP IT 1 11": IX3)DGE CI'Y, KS 1:250,000 LU, PB, CN, HUJ, FO
The Composite 'Iheme Grid file contains < 1 >overlays
and has a map code type of <01 >

DI you Wish to Create <LAND USEALAND COVER >Raster File (yin) [y] y

bnter File Name for LAND USFALAND COVER Overlay
btler 'list' for a list of existing raster files
tlit REIURN to cancel request
> landuse
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Creating <Aandkse>fromn <LAND USE/LAND COVER >Overlay: 95%
Nunber Cof Categories: 76 (UNLABELED)
Writing Cell HIeader Infonmation
Writing Color Table Information

Conversion is Complete

BUGS
mlIuIc.USGS does not currently extract CUesus unit data. Also, only the cataloging unit is extracted
from the CTG file (see the Land Use and land Cover Data User's Guide supplied by the USGS).

SEE ALSO
USGS Land Use and Land Cover Data User's Guide

g.region, mnulc.read

AUTHOR

Kenneth Shepardson
Spectrum Sciences & Software, Inc.
(904) 862-3031
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NAME
m.dulc.read - Extracts LanduseALandcower data in the ASCII Composite Theme CGd (CrG) data
format distributed by the USGS in to a working file for nmlulc.USGS.
(GRASS Data Import/Processing Program)

SYNOPSIS
dd [if =-apedev] ibs=input block-size cbs=80 coav---unblock I mlulc.rzad argl

DESCRIPTION
m.lulc.read extracts USGS Land Use/Land Cover data distributed in the ASCII CIG format. Extracted
data is placed into a file specified by argi. nmlulc.read should be used prior to using the GRASS
program m.lulc.USGS.

mlulc.read reads the data from standard input, allowing the user to pipe in the data from a file.

Data can also be read directly from the half-inch magnetic tape distributed by USGS, by using the
UNIX command dd.

Parameters:

if =tapedev
the pathname of the input tape drive (usually MdcvkmtO)

ibs=input
the physical blocking value of the data on tape, usually written on the tape spool. If this value
is unknown, run mrexamine.tape prior to ndulc.read.

cbs this is the conversion blocking factor for ASCII CIG file and is by default set to 80.

cony set cony to unblock when extracting ASCII CTG data

argl the name of the output file where the data will be stored in binary format.

EXAMPLES
READING FROM A HLE•

mJulc.read outfile <infile

The atxwc conmmid will read the data from infide and place the results into outf!le. Note that infile
must be extracted from the USGS CIG half-inch magnetic tape using the UNIX dd command:

dd if=Idev/rmtO of=infile ibs=32000 cbs-80 conv =unblock

RFADING DIRECTLY FROM HAL.F-INCH MAGNETIC TAPE:

dd if=MevkmtO ibs=32000 cbs=80 conv=unblock I mJulcread outile

"[ne above conunand will extract data with a blocksize of 32000 from /dev/rmtO, and put the results in
the file outfde.

SEE ALSO
UNIX mtntual entry for dd

in.exanune.tape, m.lulc.USGS

AUTHOR

Kenneth Shepardson
Spectnrm Sciences & Softwar, fir.
(904) 862-3031
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NAME
nmregion.Il - Converts Universal Transverse Mercator (UIM) coordinates falling within the current
geographic region from UFTM coordinates to geographic (latitudehongitude) coordinates.
(GRASS Data Import/Processing)

SYNOPSIS
mzregimuJl
mxregicmJl help
m.regieJ! spheroid =nan

DESCRIPTION
niregion.ll takes current geographic region settings in UIM coordinates, and converts them to
geographic coordinates (i.e., latitudes and longitudes). It also prints the length (in meters) of one arc-
second at each of the four edges of the geographic region. The user must enter the spheroid upon
which to base the geographic coordinates.

The list of spheroids available is somewhat dynamic. It may not contain exactly the ones listed below.
To determine the current list of possible spheroids, simply type in:

m.regiemni help

A list of available spheroids will bc printed on the screen.

AVAILABLE SPHEROIDS
(The on-line listing includes only the spheroid names.)

Spheroid: Semi-major axis Eccentricity sqrd (e), Commnoldy used for:
(Equatorial Radius) Hattening (1),

(a): or Polar Radius (b):
airy a=6377563.396 e =.006670540
australian a--6378160 f=1/'9825 Australia
bessel a---6377397.155 e==.006674372 Japan
clark66 a---6378206.4 b=6356583.8 N. America
evereSt a--6377276.345 c=.0066378466 India, Bunia
grs8O a-6378137 f-1/P298.257
hayford a--63783&8 f =1/2197
intenational a--6378388 f = 1 /2197 l'i.rope
krasovsky a--6378245 f =112983
wgs66 a--6378145 f=1/298.25 worldwide coverage
wgs72 a---,3 7 S135 f =1 P98.26 worldwide coveragc
wgs84 a--63 7 8137 f1=/298.257223563 worldwide coverag-e

EXAM PIE
mxegionJl spheroid =clark66

Results:
WINX)W 4928000.OON OW O).01 I /()NON 13

4914(X)0.00S 59(X(X).(X)W

44 30.06N 44.29.57N
103-52.04W 103.37.44W

44.2232N 44.22.23N
10352.13W 103.37.55W

At norlhcrn edg-e 1 arc-sccond longitude ýK22.0885( )m
At so-uthrcn edge I arc ;econd loniitudc I22.13599nin
At western ed!c I arc second lalitude=30.Ž,60285in
At eastemn ett", I arc-'ec'nd latitude-30.,63t•(2ni
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The values for the geographic coordinates are rounded to the nearest second in this example. They would be
more precise in the actual output that is printed on the screen.

SEE ALSO
rmdatumdshift, rm1l2u, mtu2ll, r.indl

AUTHOR
Michael Shapiro, U.S. Army Construction Engineering Research Laboratory
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NAME
n~rot9O - Rotates elevation data extracted by either tdred.extract or ,~n~aUSGSread
(GRASS Data Impori/Processing Programn)

SYNOPSIS
M.rot90
ml.ii-t9O help
mrno19O [-q] input ~nawn otuaput =-nanm rows-=value cols =value bpc =valise

DESCR IPTION
ntrot9O is used as a compaxnion programi to the 1)111)and I)UM dligital elevatoion data tape~ extractionl
programvs m~ded.exti'rtc anld ,nmdnaUSGSread. rn~rci,9 rotates the contents of the ouptput tilesý
generated by these ta;i' extraction programis 90) degrees. Rotation is necessary to compensate for the
orientation of the data read from tape. 'ibhis programi can be used inl conjunction withi the program
r.in.II to convert this rotated- ,!ata into GRASS raster mnap laver fonnm

m.rot9O req~fires five iniputs to be entered by the user. These Ixu-anieters and the optional flag~ setting
are described below.

Flags:~

-q Run quietly, suppr-essing output of messages oil programn progress to standard
output.

Parameters:

input =name 'Ibe full pathnamie of an alreadvy-existing file containing~ the data to beý rotated.
Ib1is input tile is ulsually the outpuit file created bN ,nd~ed.exirart or
"Lrna~U.SG.Sread.

output~namre Namec to be assignedl to the resultant, rotated otitput file. 'Ihe full palthoank' of the
oultput file inx which the rotated data are to be stored.

rows=value 'llhe ntuniber of rows of data in the input tile.

('ols=value the1 number of' colunuis of data inl the input lile.

bpc~value Ilhe niiunber of bytes per 'eli in thle input tIle(.

EXAMPLE
'Ihe followxinog c('11mman1d:

mn.ro190 input Ar~np/dma.txit ouitput =Ampfrot.out rows~-301 cAs -358 hpc 2

will rotate the file' /linp/dniiaout, anid place the rotated tile inl /lnip/t-out.(X1 ick'r. the inpu~tl tilt k' -()M
row"s b;', 358 colurnus. at 2 bytes per dlata valuie.

NOTES
theC user should nowt that since the olutput tIle( is 0 ~ated Ill) erLe.troil the n lifirwn )0k. h
row\s and columnns have beecn initerchianged. H ence, inl thll alq'o\ e exl1lple. thle 11n1111)'T 4 .

and cohunulis (3>)stated b\ ,( lie ser on tIli (onilniald lity .'thoe' pr'i--it Ill the 11iwu 1[!, lb.

*ltpnt tie h- ee, ill hav 3f ýXxs and 301 I ohtiilns.

SEE AL.SO
P~ursuance oIf J'Jeveaoao l0aia. i) ' Sitiar Hltridslenv., I ~SA( I .lý
1)1JAM andl 071)'I Jievation I'xtrartion, b% Sttiaiil1,,1i khla\, %ltr\ \Liii ti, il -,I I K,~-
LJSA( :1w.

r.di'scribe, rain.!1, r. r'watle, r ..N~fpt'.aspe('i

AUTHOR
N'hlicacl Shtapirý U. S. :\nnN ( onusnictioiI iken Kee.tliih I ;ilratoix
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NAME
nmiger.regin - Finds geographic region information for US. Census Bureau TIGER input data.
(GRASS Data Import/Processing Program)

SYNOPSIS
m.tligerregion
m.tilger.region help
mtigerregion infile=name lzane==aluel [spheroid=name]

DESCRIPTION
m.tiger.region is a program designed to evaluate a file of raw type 1 Census (TIGER) data and
determine the geographic region covered by that input file. Output is sent to standard out, and gives the
east, west, north, and south boundaries for the given input data file.

If the user specifies the input file name and (optionally) the zone nunmer or spheroid to be used on the
command line, the program will run non-interactively; if no zone number or spheroid name is given, the
default(s) will be used (see belcow). Alternately, the user may simply type ntuiger.region on the
command line; in this case, the program will promp the user for parameter values using the standard
GRASS parser interface described in the manual entry for parser.

COMMAND LINE OPTIONS

Parameters:

inffile=name Input file name in which raw TIGER data (type 1) are stored.

zone=value Universal Transverse Mercator (UIM) zone for this county.
Options: -60 - 60
Default: 0

spherold=name Name of spheroid to be used.
Default: clark66

Available spheroids are:

australian
bessel
clark66
clark80
eva-st
international
wgs72
wgs84

It is recornueded that the user choose the clark66 (default) spheroid when
dealing with TIGER data as it is the most consistent with the original data.

EXAMPLES
If the user typed simply:

m.tiger.regio. inflle=inputfilenanze

program output would look similar to this:

Number of calculated zones is: 2

INFO FOR ZONE 1:
zone nwaner: 13
percentage of data points
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in this zone: 0.799489
regional spread of points
within this zone:
north: 5092049.155918
south: 5049238.983803
east: 734139.517650
west: 732514.747908

INFO FOR ZONE 2:
zone number: 14
percentage of data points
in this zone: 99.200508
regional spread of points
within this zone:
north: 5092041.463966
south: 5036134.342322
east: 398030.217441
west: 265527.656108

If the user does not input the U1IM zone number, it is calculated for them. Then the zone number and
region information are output, and if the program finds that the input data contains information in more
than one UTM zone, then the output is given for all applicable zones.

If instead the user supplies the UTM zone mrnber, the output would look like that shown below:

REGION FOR THIS DATA FHLE

north border: 5092049.155918
south border: 5036134342322
east border: 398030217441
west border: 265527.656108
(zone number: 14)

NOTES
This command must be compiled separately. It resides in the src.alpha directory and will not
automatically be included in the compile of the main GRASS code. Although rtiger.region does not
need a 1ORTURAN compiler, it is used to support other TIGER data functions (like v.db.rim, v.in.tiger,
and rim) that do require access to a FORTRAN compiler.

TIGER data are presented in latitudeflongitude fomat, and are converted to UIM coordinates using
coordinate conversion routines contained in the GRASS library. If no UIM zone number is supplied by
the user, the program calculates the appropriate zone(s) based on the input data provided. The output
then provides the LUTM zone numbers found (if more than one), the geograplic region covered within
each zone, and the percentage of data points found in each zone. 'Ihe user must then decide which of
these UIM zones contains the major or most important portion of data values, so that the zone number
can be supplied in creating the GRASS location to hold the importcd data and can be provided to the
importing program (v.in.tiger). Zone edges will he extended (reasoably) to include data values lying
outside the chosen zone. If desired, mr.iger.region can be re-nh, supplying the chosen zone iiunmber,
in order to evaluate the region edges of the input data set (with the extended zone).

FILES
Source code for RIM is located under $GISBASI ../sra.rdated/rim
Source code for v.db.rim is located under $(ISBASFJ./sc.garden/grass.rmA'.dh.rim
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Source code for vinfiger is located under $GISBASE/.Jsc.garden/grassiiger/vtin.iger

Source code for mfigerregion is located under $GISBASE/.Jsrc.gardem/gass.tiger/nmigerxegion

SEE ALSO
Gen.Maps, Genjractnmup, g regiom, v.db.rim, v.indger, Siger.infosh

AUTHOR
Marjotie Larson, U.S. Army Cmstuction Engineenng Research laboratory
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NAME
mu211 - Converts Universal Transverse Mercator (UMI) coordinates to geographic (latitudeAongitude)
coordinates.
(GRASS Data Import/Processing Program)

SYNOPSIS
mua211
MAZI help
e.u21 [-srwo] spheroid=name [zme--value] [input=nanw] [outpit=name]

DESCRIPTION
m.u211 converts LUhiversal Tra-nsverse Mercator (Uf.vl) northings and eastings to geographic coordinates
(i.e., latitudes and longitudes). The user must specify the UTM coordinates to be converted and the
spheroid on which the geographic coordinates will be based. The program also needs to know the
UIM zone in which the input coordinates are located. li-wever, if the user is running GRASS from a
UIM data base LOCATION, eu211 will use this data base's UTJM zone designation, if no zone is
specified by the user.

The GRASS program m.ll2u performs the reverse operation, converting geographic coordinates to UTM
coordinates.

The list of spheroids available is somewhat dynamic. At the time of this release, available spheroids
included: airy, australian, bessel, clark66, everest, grs8O, hayford, international, krasovsk,, wgs66,
wgs72, and wgs8,4 (see table below).

This command can be run either non-interactively or interactively. The user can run the program non-
interactively by entering desired flag settings and parameter values on the command line using the
following format:

m.u2ll [-s-wo] spheroid=name [zme=i'alue] [input=nane] [output=namej

Alternately, the user can simply type:

m.u21I

on the command line. bi this case, the user will be prompted for parameter values and flag settings
through the standard interface described in the manual entry for parser.

Input can be entered from the keyboard or from an input file. In either case. input should he entered
with one UIM casting and northing pair per line, in the format shown below:

casting n•rthing
casting northing
casting northing
casting northing

end

If the user sets tie -r flag, m.u211 will expect the order of the coordinates to be reversed, anl stated as
nrthing, casting pairs, rather than as casting, northing pairs. This is useful for passing ASCII GRASS
vector (/dig) files, whose coordinates are stated as northing, casting pairs, directly through n.u201.

Simnilarly, the user can elect to send output to an output file or (by default) to standard output (the
IL'er's tenninal screen). Fxample input and output are shown below (see EXAMPI--).

Programi) flag settings and ipmameters have the following meanings.
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Flatgr

-s Specified UIM zone is in the southern hemisphere.

-r "he order Cf coordinates is reversed in the input, and entered as: north eas.
This option allows the user to pass an ascii vector file through mm.u21.

-w Do not flag invalid east, north input lines as errors.

-o Flag other invalid input lines as enrs.

Pwameters

qpberoid=name Reference spheoid (ellipsoid).
Options: airy, australian, bessel, clark66, everest, grs80, hayford, intenatiomnl,
kmsovsky, wgs66, wgs72, wgs84

zone=.alue UIM zone in which UIM coordinates are located.
Options: 1-60

input=nanw Name of input file containing UTIM values to be converted.

output =n-aw Name to be assigned to output file containing longitude and latitude values.

AVARLABLE SPHEROEIS
(The on-line listing includes only the spheroid names.)
Spheroid: Seni-major axis Eccentricity sqrd (e), FUlening (f), C, mmony used for:.

(Equatorial Radius) (a): or Polar Radius (b):
airy a=6377563396 e=.006670540
australian a=6378160 f=1/298.25 Ausralia
bessel a=6377397.155 e=D006674372 Japan
clark66 a=6378206.4 b=6356583,8 N. America
everest a=6377276.345 e=.0066378466 India, Burma
grsW0 a=6378137 f=1/298.257
hayford a=6378388 f =1/297
international a=6378388 f =1/297 Euqpe
krasovsky a=6378245 f =1/2983
wgs66 a=6378145 f =1/298.25 worldwide coverage
wgs72 a=6378135 f=1/298.26 worldwide coverage
wgs84 a=6378137 f=1/298.257223563 worldwide coverage

EXAMPLE
Assune the user has input the ccmmand:

mma211 -s spheruid=wgs7 zone =4 laput=utdms.nM emtpuwt=L.tsk

where the input file uwnminjfe contains the following easting and nordng U.IM coordinae valts and
zone designations:

237740.85 2167292.10
238740.00 2167000.00
239000.00 2167100.00
237100.00 2166000.00
end

Output would then be sent to the output file lIIoute, contaiing the below longitude and latitude
coordinate values:

166:02:25.645137W 70"27:46.615528S
166.'00:53237056W 70"275-9.692673S
166.00:27.23258W 70:27.57.A54281S
166.'03:41.A28895W 70:28:25.61617S
aid
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NOTES
Users can add information to the ellipsoid parameter definition file on their systems (located in
$GISBASFIetc/ellipse.table) to add spheroids not now among those supported by GRASS.

See mJl2u for a brief discussion of spheroids.

The UIM zone designation determines on what area of the earth a point is found. The same UTM
coordinates will be found in each different UIhM zone. Look at the marginalia of your source map to
detennine into which UI~M zone your UtIM coordinates fall. Although the user can permissibly omit
specification of a UTM zone when nmning this program under a UFM data base LOCATION, it is
safer to specify it (see DFSCRWItION, above).

Pnu2ll converts the first pair of coordinates on each line of input and leaves anything else on the line
alone. If a line begins:

xxxXXXXX XXXXXXx .XX

then the xxxxxxxx xxxxxxx.xx UIM coordinate pair is converted to a longitude, latitude pair. Any
other information appearing on the line is left alone. If the line doesn't begin with a pair of coordinates
in the above format, then the line is left as it is.

FILES
See ellipsoid parameter definition file in $GISBASE/etc/ellipse.table.

SEE ALSO
For australian, clark66, grs8O, hayford, international, krasmwsk,, and wgs72 ellipsoid parameters, see:
John P. Snyder, Map Projections - A Working Manual, U.S. Government Printing! Office,
Washington DC, 1989. U.S. Geological Survey Professional Paper 1395; from Table 1, p. 12 .

For bessel, air', everest, and wgs66 ellipsoid parameter values, see:
Thomas 0. Seppelin, The Department of Defense World Geodetic System 1972, presented at the
International Symposium on Problents Related to the Redefinition of North American (iexletic
Networks, Fredcericton, New Bniswick, (anada in May, 1974; see Table 9, p3 5 .

For wgs84 parameter values, see:
U.S. Naval Oceanographic Labs.

Also read GRASS User's Reference Manual entries for.
d.labels, d.points, d.sites, d.where, m.datumnshift, mngc2I1, mJIl2gc, m.il2u, and parser

AUTHOR
Michael Shapiro, U.S. Anmy Construction Engineering Research Iaboratory
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NAME
p.chart - Prints the color c1art of the currently selected printer.
(GRASS Hardcopy OtpWt Program)

SYNOPSIS
P~chart

DESCRIPTION
This function prints the color chart of the user's hardcopy color printer. The colors in the chart are
numbered with the (device-depenrdKe) number associated with each color. This function is useful both
for the p.colors conmmand as well as for color selection with p.nap.

The user must select a printer using p~select before running this command.

SEE ALSO
d.colors, p.colors, p.nmp, p.select, r.codors

AUTHOR
Michael Shapiro, U.S. Army Construction Engineering Research Laboratory
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NAME
p.colors - Allows the user to develop a color table that associates map categories with user-specified
printer colors.
(GRASS Hardcopy Output Program)

SYNOPSIS
p.coi'gs

DESCRIPTION
This function allows the user to modify a color table for a raster map layer, by assigning colors to the
categories in the raster map layer based on printer color numbers (instead of red, green, blue
percentages).

The user will need to have the printer color chart available to properly select the colors (see manual
entry for p.chart).

"The p.cdlors function allows the user to exercise perfect control over the colors that appear in the
hardcopy image.

NOTES
If the user assigns a printer color number outside of the printer's range, p.colors will not complain, but
will not save the out-of-range printer color numnber to the raster map layer's color table.

This conmmand modifies the color table associated with a map layer, and will therefore also affect the
colors in which a map layer is displayed on the user's graphics monitor. (See map color table files
stored under $LOCA.1ON/colr and $LOCATON/colr2.)

SEE ALSO
dLcolors, p.daart, p.mnp, r.colors

AUTHOR

Michael Shapiro, U.S. Army Construction Fmgineering Research aboratory
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NAME
p.icons - (reates and modifies icons for nap display and output.
(GRASS Hardcopy Owpw Program)

SYNOPSIS
p.icans

DESCRIPTION
"This program allows the user to create and maintain icons which are used by the pJmap and dicons
commands to depict sites.

FILES
Icon files created by the user are stored under $LOCATICNcons.

SEE ALSO
d.icons, d.points, d.sites, pinmp, simnu

AUTHOR
Michael Shapiro, U.S. Army Construction Engineering Research Laboratory
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NAME
p.Iabels - Create labels for hardcopy maps.
(GRASS Hardcopy Output Program)

SYNOPSIS
plabels

DESCRIPTION
"Ihis module allows the user to create or nodify labels files. These labels files, which are stored in the
database, define text infomiation for printing with p.map and for graphics display with d.paint.labels.
Each label '"s components which deternine the text, the location of the text on the image, its size, and
the background for the text.

'lhe interface is a screen-oriented input/edit layout. Each label is entered with a single screen. After
filling in the required infornation (described below), the user hits <ESC>to accept the label and :tart a
new one. After the last label has been accepted, the user then hists the <F-SC(> one more time (on an
empty label screen) to exii the module and save the labels.

SCREEN LAYOUT
'The screen layout for the labels looks like this:

S...............................................................................................
PAINT LABELS: labelfile new labels [1]

TEXT: SKIP: no

LOCATION: EAST: OFFSET:
NORTH_ OFFSET:

PLACENT: center

FONU': standlard_
TEXT SIZE 500
TEXT COLOR- black W JIDT _ 1__
I -1( HMIG COLOR: none_ WIIJ1I: 0

BACKGROUND COlOR: white
BORDER COLOR: black
OPAQUE TO VFCIORS: yes _

AFI'FR COMPLIuTNG ALl. ANSWFRS, HUTE <FiSC>'T I )NC NfNUE
(OR <CrI-C>'TO (;ANCIEL)

"11c label infonnation that must be provided is:

TEXT: Up to fottr lines of text. Lines in miltiple line labels will appear onec • ive the next.

SKIP: vest no. If no., label will be printed. If yes, the label will be rtlained in the file but not •unted.

IL)CATION: ]1elenimiines N\lhere tlih text X\ ill be' l•atted oil the imall'c. '*lh user slvcilics the l ictintz

(TRA";" 1,1i (S'uu r I )'1) ',S. ,'\m ( I ,l .1\
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and northing, and (optionmaly) specifies a vertical and horizontal offset (in printer pixels) from the
specified easting/northing. (The vertical offset will shift the location to the south if positive, north if
negative. "[he horizontal offset will shift the location east if positive, west if negative.) These offsets are
provided to allow finer placement of !abeds.

PLACEMENT: Determines which pail of the label to which the location refers. If placement is
unspecified, the label is centered (center), by default. Label placerent may be specified as:

lower left (lower left corner of the text)
lower fight (lower right comer of the text)
lower center (bottom center of the text)

upper left (upper left corner of the text)
upper right (upper right corner of the text)
upper center (top center of the text)

center (center of the text)

FONT: 'Ibis specifies the font to use. The following fonts are available:

cyrilc godigbt gothgrt gothitt greekc greekcs greekp greeks italicc italiccs italict rormanc
romancs romand romans romant scriptc scripts

The word standard can be used to speci fy the default font (which is roman.s).

TEXT SIZE: Thiis determines the size of the letters. The -ie specifies the vertical height of the letters
in meters on the ground. 'Thus text will grow or shrink depeaoing on the scale at which the map is
drawn. The default text size, if none is specified, is 500.

TEXT COLOR: This selects the text color. If unspecified, the label's text is drawn in black, by
default. The text color can be specified in one of four ways:

1) By color name:
aqua black blue brown cyan gray green grey indigo magenta orange purple red violet
white yellow

2) As red, green, blue percentages. for example: -5 .4 .7
(ITis form is not supported by d.paini.labels.)

3) By printe color numnber to get the exact printer color.
(This form is not support3d by d.paint.labels.)

4) Specify none to suppress the lettering.

WIDTH: This determines the line thickness of the letters. The normal text width should be set to 1.
larger nunbers can be used to simulate bold face. (d.paint labels ignores this value and always uses 1.
I is Also the default width to which the width is set by paint, if none is specified by the user.)

HIGHLIGHT COLOR: The text cma be highlighted in another color so tat it appears to be in two
colors. The text is drawn first in this color at a wider line width, and then redrawn in the text color at
the regular line width. No highlight color (none) is uscd, by default, if unspecified by the user. To
specify use of no highlight color, specify none. (See TEXT COLIkR above for a list of permissible
color aimes.)
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HItHLIGHT WNII)TH: Specifies how' far from the text lints (in units of pixels) the highlight color
should extend. 'lhe default highlight width is set to 0 (i.e.. no highlight color).

BACKGROUND COLOR: Text may be boxed in a solid color by specifying a background color.
Specify none for no background. The default background color sctting, if tmspecified by the user, is
white. (See T T COLOR above for a list of permissible color names).

BORDER COLOR: Select a color for the border around the background. Specify none to suppress
the border. The defauit border color used, if unspecified, is black. (See T'IXI" C O(X)R above for a
list of permissible color names.)

OPAQUE TO VECTORS: yes Ino. This field only has meaning if a background color is selected.
yes will prevent vector lines from entering the background. no will allov vector lines to enter the
background. The default setting, if unspecified by the user, is yes.

SEE ALSO

p.nap, pselect, p.icons, d.paint.labels

AUTHOR
Michael Shapiro, U.S. Army Construction Engineering Research Laboratory
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NAME
p.map - Hardcopy color map output utility.
(GRASS Hardcopy Output Program)

SYNOPSIS
pinap
p.anap help
p.map [input -name] [scale=mapscale]

DESCRIPTION
p.map produces hardcopy color map prodhrts; on your system's color output device. Output can
include a raster map, any number of vector overlays, site data, text labels, and other spatial data.

"l'his program has 2 disticts modes of operation. The cormand-line mod requires the user to prepare
a file of mapping instructions describing the various spatial and textual information to be printed prior
to running p.nap. The interactive mode (i.e., no command-line arguments) will prompt the user for
items to be mapped and does not require the user to prepare a file of instructions.

The command-line parameters are:
input =name Hile containing mapping instructions. (or enter lnpvt=- to enter from keyboard).

These instructions are described in detail below.

"scale=mapscale Scale of the output map, e.g., 1:25000
Default: ipanel
"Ihis parameter is provided as a convenience. It is identical to the scale mapping
instruction described below.

Note: the user must select an output device using pselect before nning pnmap. Also, the preview
device can be selected to view the output fron p.nap on the graphics monitor instead of sending it to a
paper printer.

MAPPING INSTRUCTIONS
The mapping instructions allow the user to specify various spatial data to be plotted. These instructions
are normally prepared in a regular text file using a system editor. Some instructions are single line
instructions while others are multiple line. Multiple line instructions consist of the main instruction
followed by a subsection of one or more additional instructions.

colormode

Selects the appropriate method to color raster map layers and images.

USAGE c€lormode approx I best

"Ihere are two methods: approximate and best. From a user perspective, approximate can be used for
raster map layers with few categories, such as soils, and best should be used for imageb like
LANDSAT images or NILAP photos, or maps with many categories. The approximate mode treats
each pixel independently, giving it the printer color that best approlimates the true color. The best
mode "blends" colors from pixel to pixel using a dithering technique to simulate more colors than the
printer can actually print. The default, if unspecified, is best.

"lbis example would select the approximate colormode. The assumption is that the raster map layer
being printed has few colors or that the colors would not look good dithered.

FXAMPvPL edolrm'•e apprex
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colortable
Includes the color table for the nrster map layer in the legend below the map

U13SAG colortable [y In]

"lhe color table will display the colors for each raster map layer category value and the category label.
To get a color table, you must have previously requested a raster map layer. Omitting the colortable
instruction would result in no color table. Note: Be careful about asking for the color table for a
raster map layer that contains many categories, like an elevation layer; this could result in the printing
of an extremely long color table.

"This example would print a color table as part of the legend to the map.
EXAMPLE: colortable y

conmmients
Prints comments beneath the map. You may submit comment text line by line during p.iap execution
or a via a prepared conmments file.

USAGE: comments [cornmentfile]
Commuents
end

"This example prints the comment "This is a comment" in the legend below the map.
EXAMPLE: comments

This is a comment."
end

This example prints whatever is in the file veg.comnents in the legend below the map.
EXAMPlU raser vegetation

comments veg.comments
end

Presumably, the file veg.conmwnnts contain comments pertaining to the raster map layer vegetation,
such as "This map was created by classifying a LANDSAT TM image."

defpat
Defines area fill patterns to be used in the setpat instruction.

USARF_ deMpat name
pattern

color #color
end

The pattern is given a name on the defpat instmction line. The pattern which follows is composed of a
sequence of numbers 0-9 (and blanks, which are equivalent to 0). The blanks or zeros indicate holes in
the pattern where the normal category color would show thru. The other numbers 1-9 indicate pattern

pixels and can be assigned any color. The default color for all the digits will be black unless specified
with the color instruction. 'The color op)tion will begin by entering the word color followed by one of
the digits (1-9) in the pattern, followed bw one (if the NAMID) ('Cl•lRS. 'Nis shoudd be repeated for
eac h of the digits specified to avoid using black. "lic insilictiof end tlefitiates the pattern dkeinition.
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Of course, the user can define more patterns by entering more defpat instnctions.

NOTE: D[ NOT indent the pattern. Leading blank spaces will be interpted as O's.

"Itis example creates a black horizontal line pattern.
EXAMPLE: defpWt horiz

1

0
0
0
ecler 1 black
eud

This example creates a grew vertical line pattern.
EXAMPFLF defpot vert

1000
color 1 green
end

This example creates a red diagonal line pattern.
EXAMPILE defpat diag

00001
0001
001
01
1
coeor red
end

This example creates a two-toned tree pattern with orange irnks and green leaves.
EXAMPLE: ddpat tree

2
222

22122
22 122

1

2
222

22122
22122

1
eolor 1 onage
eolor 2 black

md

grid
Overlays a coordinate grid onto the output map.

ISAGE. grid spacing
coelr color
nmbers #[color]
end
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"The spacing of the grid is given (in the geographic coordinate system units) on the main instruction
line. 'The subsection instructions allow the user to specify the color of the grid lines, whether
coordinate numbers should appear on the grid lines, and if they should appear on every grid line (1),
every other grid line (2), etc., and what color the numbers should be. "[he defaults are black grid lines,
unnunmered.

This example would overlay a green grid with a spacing of 10000 meters (for a metered database, like
UITM) onto the output map. Alternate grid lines would be numbered with red numbers.

EXAMPIE-: grid 10000
color green
numbers 2 red
end

labels

Selects a labels file for output (see manual entry for p.labels).

ISAGE labels labelfilel li.i;

"Ibis example would paint labels from- the labels file called town.nanrs. Presumably, these labels
would indicate the nanms of tou-ns on the map.

EXAMPLE: labels town.names

line
Draws lines on the output map.

USAGE: line east north east north
line x% y% x% y%

color color
width #
maaked fyj nj
en.O

The beginning and ending points of the line are entered on the main instruction. These points can be
defined either by map coordinates or by using percentages of the geographic region. The user may also
specify line color, width in pixels, and if the line is to be masked by the current mask. (See manual
entry for r.mask for more information on the mask.)

This example would draw a yellow line from the point x =10% y--80% to the point x--30% y =709/6.
This line would be 2 pixels wide and would appear even if there is a mask.

EXAMPLE: line 10% 80% 30% 70%
color yellow
width 2
masked n
end

Of course, multiple lines may be drawn with multiple line instructions.
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outline
Outlines the areas of a raster map layer with a specified color.

USAGE outline
color color
end

Distinct areas of the raster map will be separated from each other visually by drawing a border (or
outline) in the specified color (default: black). Note: it is importaint the user enter the instruction end
even if a color is not chosen. (It is hoped that in the future the outline of a different raster map layer
other than the one currently being painted may be placed on the map.)

Ibis example would outline the category areas of the soils raster map layer in grey.
EXAMPLE: raster soils

outline
color grey
end

point
Places additional points or icons on the output map.

LUAGE. point east north
point x% y%

color color
Iec. iconfilel list
dze#
m ked [y In]
end

The point location is entered in the main instruction line by giving either the map coordinasm or by
using percentages of the geographic region. The user may also specify the point color, the lean file to
be used to represent the point location (see the the manIal enty for picom), the dze of the icon in
integer multiples of the pattern in the icon file, and whether the point is to be amaked by the current
mask. (See manual entry for r.imsk for more information on the mask.)

This example would place a purple diamond (from icon file dWnond) at the point (B456000
N7890000). This diamond would be the same size it is in the dimond icon file and would not be
masked by the curet mask.

EXAMPLE point 456000 7890000
color purple
Icen diamond
rise I
mosked n
end

Of course, multiple points may be drawn with multiple point insUtuction.

raster
Selects a raster nap layer for output.
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USAGE rater aemapmame list

For each pjnup run, only one raster map layer can be requested. If no raster map layer is requested, a
completely white map will be produced. It can be useful to select no raster map layer to provide a
white background for vector images.

This example would paint a map of the raster map layer soals.
EXAhWIE- rater soils

read

Provides p.map with a previously prepared input stream.

USAGE: read previously prepared UNIX file

Mapping instructions can be placed into a file and read into p.nap.

Nete: p.nmp will not search for this file. The user must be in the crect drectry or specify the full
path on the read instruction. (Note to Aoin/csh users: - won't work with this instruction).

This example reads the UNIX file pmap.roadr into p.nap. Tiis file may contain all the p.map
instructions for placing the vector map layer roads onto the output map.

EXAMPIT read pmap.roads

"The user may have created this file because this vector map layer is particularly useful for rnny p.map
outputs. By using the read option, the user need not enter all the input for the vecter instruction, but
simply read the previously prepared file with the correct instructions.

reglom

Paces the outline of a smaller geographic region on the output.

USAGE region regionfilel list
co•r color
width #
end

Geographic region settings are created and saved usig g.region. The pinmp region option can be
used to show an outline of a smaller region which was pinted on a separate run of p.nWp on other
wer-creaed maps.

The user can specify the color and the width (in pixel wits) of the outline. The default is a black
border of one pixel width.

"Ibis example would place a white outline, 2 pixels wide, of the geographic region called fie.zones
onto the output imp. This geographic region would have been created and saved using g.region.

EXAPIE reeon firezones
celor white
width 2
end
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scale
Selects a scale for the output map.

USAOH- @ade scale

The scale can be selected either as:

a relative ratio, e.g., 1:25000;

an absolute width of the printed map, e.g., 10 inches;

the number of printed paper panels, e.g., 3 panels;

the nuber of miles per inch, eg., 1 inch equals 4 miles.

This example would set the scale of the map to 1 unit = 25000 units.
EXAMPLE scale 1:25000

seteoler
Overrides the color assigned to one or more categories of the raster map layer.

USAME setcedlr cat(s) color

This example would set the color for categories 2, 5, and 8 of the raster map layer watersheds to white
and category 10 to green. (NOTE: no spaces are inserted between the category values.)

EXAMPLE rater watersheds
aeteder 2,5,8 white
setedoer 10 green

Of course, setcolor can be requested more than once to cveride the default color for additiorul
categories. Move than one category can be changed for each request by listing all the category values
separated by conmms (bit with no spaces).

"upat
Assigns a (previously defined) pattern on a raster map layer category.

UA aetpa cat name
or setpd builtin
or uetp"all

The user can choose to use: the name of a specific patter created using ddp (see above); the
patterns built into pimap; or all the patterns the user may have created.

This example assigns the vertical pattern caeated using ddV" (see example in defoot above) to
category 3 of the raster map layer vegetation and the tree pattern (see example in ddat above) to
category 10.
EXAMPLE:- rastr veg

aWtpW 3 vert
adw 10 tree

This example reads a previously prepared USIlX file horiz.pat with the correct aepat instructions for
creating a black horizontal pattern (see example in ddpat above) and assigns that pattern to category 5
of the raster map layer soils via the setdp instruction.
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EXAMPLE: raster soils
read horiz.pat
aipo 5 horiz

To select the builtin patterns:
EXAMPLE: raster sils

wtlat builtin

To select incdivichal builtin patterns:
EXAMPLE raster soils

setpat 5 a1
setpmt 10 X

dites
Selects sites data to be placed on the output map (see manual entry for s.menu).

USA1E- mites sitemapj list
color color
icon iconfileI list
dite#

desc [yl n]
end

The user may specify the color of the sites (see section on NAMED (XLORS below); the icon to be
used to represent the presence of a site (see the manual entry for p.icons); the mize of the icon (number
of times larger than the size it is in the icon file); and whether or not the description associated with
each site is also to be printed.

This example would paint a sites map with blue windmills (from an icon file created by the user using
the picons GRASS command) placed at all windmill locations (from a sites list). These windmnills
would be two times larger than the size of the icon in the icon file and have descriptions from the sites
list file printed beside them.

XAMlPIfý ites windmills
coder blue
icom windmill
ize 2

dec y
end

text
Places text on the map.

1 AGE- text east north text
text x% y% text

font fontnarm
colr colorl none
width #
heeler colon none
hwidth #
backgroud colil none
border colorl none
dze #
ref reference point
xduset #
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yefaet #
opalque [y I n
end

"lhe user specifies where the text will be placed by providing map coordintes or percentaes of the
geographic region map. The text follows these coordinates on the same instructon line. More than one
line of text can be specified by notating the end of a line with N (e.g. IUA4--ERL).

"lhe user can then specify various text features:

font: cyrilc gothgbt gothgrt gothitt greekc greekcs greekp greeks italicc italiccs italict romanc romancs
rmiand romans romant scriptc scripts (The default font is romans);

color (see NAMIED (XXIL"S);

width of the lines used to draw the text (to make thicker letters);

size as the vertical height of the kt-ers in meters on the grnund (text size will grow or shrink
depending on the scale at which the aiup, i. painted);

the highlight color (bhoar) and the width of the highlight color (bwidth);

the text-enclosing-box bamkground color; the text box border color;

ref. This reference point specifies the text handle - what part of the text should be placed on the
location specified by the map coordinates. Reference points can refer to:
Iloweri upperi center] [left rightl center] of the text to be printed;

yoefet, which provides finer placement of text by shifting the text a vertical distance in pixels from the
specified north. The vertical offset will shift the location to the south if positive, north if negative;

xaffset, which shifts the text a horizontal distance in pixels from the specified east The horizontal
offset will shift the location east if positive, west if negative;

whether or not the text should be opaque to vectors. Entering no to the opaque option will allow the
user to see any vectors which go through the text's background bol. Otherwise, they will end at the
bix's edge.

This example would place the text SPEARFLSH LAND COVER at the coordinates F650000
N7365000. 'Ihe text would be a total of 3 pixels wide (2 pixels of red text and 1 pixel black highlight),
have a white background enclosed in a red box, and be 500 meters in size. The lowes right corner of
the text would be centered over the coordinates provided. All vectors on the map would stop at the
border of this text.
FXAMPLE: text 650000 7365000 SPEARFISH LAND (XOVER

font romand
coler red
width 2
bee-r black
Iwidth 1
bI•kground white
border red
size 500
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ref lower left
opaque y
end

vector Selects a vector map layer for output.

LSAGE vector vectormapi list
color [, color
width #
hcdor color
hwidth #
maked [y I n
style 0-9
end

The user can specify the color of the vectors; the width of the vectors lines in pixels; the highlight
color (hcolor) for the vector lines; the width of the highlight color (bwidth) in pixels; whether or not
the raster map layer is to be masked by the current mask (see mamal entry r.mask for more
information on the mask); and the line style. The line style allows the vectors to be dashed in different
patterns and colors. This is done by typing a series of numbers (0-9) in a desired sequence or pattern.
Colors for the numbers (1-9) can be assigned using the color instruction. Blanks and non-digit
characters are recognized as O's. U~sing 0 would allow the colors of the raster map layer (or the
background color if no raster map layer was selected) to show through.

This example would paint a map of the vector map layer named streams. These streams would be a
total of 3 pixels wide (the inner two pixels blue and the outer highlight pixel white). The map would
not show streams outside of the aurent mask.
EXAMPLE: vector streams

color blue
width 2
hcdor white
hwidth 1
masked y
end

"This example would paint a map of the vector map layer roads. These roads would be 2 pixels wide
and would be dashed blank-black-red (the blank areas would show what lies under the roads). This map
would show roads inside and outside of the current mask.
EXAMPLE vector roads

width 2
style 001122
color 1 black
color 2 red
m=akled n
end

verbose

Changes the amount of talking p.map will do.
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USAGE verbose [0 11121

A higher value implies more chatter. The default is 2. This example sets the amount of chatter to a

minirmum.

EXAMPLE: verbose 0

end
Terminates input and begin painting the map.

USAGE end

NAMED COLORS
The following are the colors that are accepted by p.map:

aqua black blue brown cyan gray green grey indigo magenta orange purple red violet white yellow

ICONS VS. PATTERNS
Icons and patterns as used in p.nwp are not the same thing. Patterns are defined and are normally used
to cover those extended areas covered by a raster map layer category. A pattern will repeat above,
below and adjacent to itself. Icons are used to represent a single point.

Patterns are supported directly within p.imp using the defpat instruction, while icons must be created
using the p.zcons program.
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EXAMPLE p.map INPUT FILE
The following is an example of a pimap script file. The file has been named spear.soils. For the
purposes of illustration, the file is in two colunms. This script file can be entered at the command line:

p.map input-=qear.sols

(cont.)
raster scils defW diag
vector sieanm 000001

coor blue 00001
width 2 0001
heolor white 001
hwldth 1 01
=asked y 1
cod color 1 red

vector roads end
width 2 setpet 4 diag
style 001122 text 608000.00 3476004.73 SPEARFISH SoLs MAP
color 1 black color red
color 2 red width 2
masked n hcdor black
end hwidth 1

labels town.nanes background white
region subregion border red

color white size 500
width 2 ref lower left
end opaque y

grid 10000 end
color green line 606969.73 3423092.91 616969.73 3423092.91
numbers 2 red color yellow
end width 2

outline opaque yes
color black end
end point 40% 60%

colortable y color purple
comments icon diamond

This is a commeent size 2
end masked n

scale 1:25000 end
setcoulr 6,8,9 white end
setcolor 10 green

INTERACTIVE MODE
If the user simply enters p.map without arguments, then a simple prompting session occurs. Some, but
not all of the non-interactive requests are available at this level.

SEE ALSO
p.chart, p.icons, pJabels, p.select

AUTHOR

Michael Shapiro, U.S. Army Construction Engineering Research Laboratory
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NAME
p.ppm - Reads portable pixrnap (ppm) files created by PPM utilities.
(GRASS Paint/Print Program)

SYNOPSIS
543pm
p.ppmu help
p.ppm [4'] [input=nantle

DESCRIPTION
"IMis p-ogram, p.ppm, reads a user-specified portable pixmap (ppm) file and outputs it to the currently
selected printer (see pselect). T"he input ppm file should be one that has been created using the PPM
utilities developet by Jeff Poskanzer. 'These utilities can import various image formats (including SUN
raster, X Windows pixmaps, and others) into the PPM formats ppm (color pixmaps), pgm (grey scale
maps), and pbm (biack and white bit-maps).

If the image doesn't fit the ottput device, it won't get printed. If you want the image printed (but
clipped), use the p.ppm -f option, or scale the input using pprmca!e. or rotate the image using
ppmrotate (if it will fit that way -- otherwise you might have to scale it as well). If the image doesn't
fit, p.ppm will tell you what scaling value to enter to ppmscale that will make it fit.

EXAMPLES
If the user is running GRASS on a SUN machine, the following command could be used to send a
monitor screen image to the printer:

screeadump I rasttoppm I p.ppm

If you are running suntools, the user might type:

sleep 10; screendump I rasttoppm I pPmrGtate 90 I p4ppm

The UNIX sleep command allows you time to arrange the frames before the screen diunp starts. The
ppnrotate is usually needed because the SUN screens are wider than they are long (and wider than
1024 pixels - which is the width of most of our printers).

If you are nunning X, the user might type:

xwd I xwdtoppm I ppmnrotate 90 1 ppnm

NOTES
This program only supports the ppm binary format (P6).

Maximum color level is 255. If the ppm file has more color levels, use ppmcscale to reduce the
number of colors.

No scaling is done. Use ppmrscale to change image size.

No rotation is done. Use ppnmrotae to rotate the image.

SEE ALSO
See also:

The PPM utilities
ppnrotate (rotates ppm iimages),
ppmscale (scales ppm images for printing),
rasttoppm (converts a SUN raster file to ppm fonrat), and
xwdoppm (converts an X Windows dunip file to ppm fornat).

The SUN program screendump (dumps the image on the color graphics monitor into a file in SUN
raster file format).
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'Ilic X program~ xwd (dunips the iimage in an X window into a tile in X window (hun1j) Ix\wdi1 fonnat).

'IeGRASS prograrns d.save, d.savescreen, pnw~p, p.Aect, and parser

AUTHOR
M4ichael Shapiro, U.S. Anny Conistruction Enginccring Research Laboratory

Thiis program uses the PPM utilities developed by Jeff Po--skanzer.
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NAME

p.screen - Prints a graphics monitor display image file that has been saved by d.savescreen.
(GRASS Paint/Print Output Program)

SYNPOSIS

p.screen
p.screen help
p.screen [-r] input=nanm [bg=value] [scaie=vaiue[pl il]

DESCRIPTION

p.screen prints the graphics monitor screen image file created by dsavescreen to a color printer.

Flag:

-- Select black and white reversal. Whatever is specified as black in the -riginal
graphics monitor display image is printed ("painted") in white, and whatever was
white in the screen image is printed in black.

Parameters:

input =name Name of a file containing a graphics screen image.

bg =value Data (category) value representing the background color Fnables user to set the
background color to white without having to reveise all black and white. For
example, -wO will set color 0 to white.

scale --valuep or scale =valuei
Image scaling factor. If not specified '-.: the user, the graphics monitor screen
image is scaled to fill the width of the printer (i.e., 1p, 1 panel wide). It outputs
the graphics moniitc- screen i'na~e at uie ratio of 1 image pixel to #printer pixels
(i.e., 4 will print the graphics monitor screen image at a ratio of 1 image pixel =
4 printer pixels). (his or, on is useful if the resampling of the screen image must
be controlled.

Since resca,:ng often entails dropping some input pixels or repeating some input
pixeis more often than others, linear elements in the screen image may be
distorted. liMs effect can be eliminated by specifying 1 as the scaling factor.

p Outputs the graphics monitor screen image at # panels wide (i.e., 3p will
print the graphics monitor screen image at 3 panels wide).

i Outputs the graphics monitor screen image at # inches wide (i.e., 85i
will print the screen image 8.5 inches wide).

If no argumnents are given on the command line, the user will be prompted for the input file name, the
background data value, the image scaling factor, and the black-white reversal flag setting.

NO7- i
"ihe input file to p.screen is generated by the prognun d.savescreen. At present, d.savescreen only
exists for MASSCOMP systems. If you do not have a MASSCOMP, you proxibly will not be able to
satve screens to be painted by pscreen.

SEE ALSO

d.savescreen, p.chari, p.map, pselect

AUTHOR

Michael Shapiro, U.S. Army Constnrction higineering, Research LabNoatory
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NAME
p.select - Selects a device (printer) for (ORASS hardcopy output.
(GRASS Hardcopy Output Program)

SYNOPSIS
p.select
p.select help
p.select [-ipq] [painter=name]

DESCRIPTION
p.select allows the user to select the device for GRASS hardcopy output. The user must select a
device before nunning the other GRASS hardcopy output functiows (e.g., p.map, p.labels, p.chart).

COMMAND LINE OPTIONS
Flags:

4- list -all available painters.

-p Print name of currently selected painter.

-q Quietly select painter.

Parameter:

painter=name Name of painter to select.
Options: (this will be a list of available hardcopy output devices, and also
preview, the user's graphics monitor)

INTERACTIVE MODE
If the user nis pselect without specifying program arguments on the command line, the progrum will
prompt the user for the name of a hardcopy output device to select.

SEE ALSO
p.chart, p.labels, pimp

AUTHOR
Michael Shapiro, U.S. Army Construction Engineering Research laboratory
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NAME
raverage - finds the average of values in a values map within areas assigned the same category value
in a user-specified base map.
(GRASS Raster Program)

SYNOPSIS
r.average
r.average help
r.average [-c] base=nanme values=nawe result=naim

DESCRIPTION
r.average calculates the average value of data contained in a values raster map layer for areas assigned
the same category value in the user-specified base raster map layer. These averaged values are stored
in the category labels file associated with a new result map layer.

The values to be averaged are taken from a user-specified values map. The category values for the
values map will be averaged, unless the -c flag is set. If the -c flag is set, the values that appear in the
category labels file for the values map will be avernged instead (see example below).

The result map is actually a reclass of the base map (see r.reclass), and will have exactly the same
category values as the base map. The averaged values computed by raverage are stored in the
result map's category labels file.

If the user simply types r.average on the command line, the user is prompted for the flag setting and
parameter values through the standard parser interface (see parser manual entry).

Alternately, the user can supply all needed flag settings and parameter values on the command line.

Flag:

-C Take the average of the values found in the category labels for the values map,
rather than the average of the value maps category values.

Parameters:

base=nane An existing raster map layer in the user's current mapset search path. For each
group of cells assigned the same category value in the base map, the values
assigned these cells in the values map will be averaged.

vaiues=naim An existing raster map layer containing the values (in the form of cel category
values or cell category labels) to be averaged within each category of the base
map.

reultt=nanw The name of a new map layer to contain program output (a reclass of the base
map). Averaged values will be stored in the result map's category labels file
under the user's $LOCAMON/cats directory.
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EXAMPLE
Assume that farm is a map with seven farms (i.e., seven categories), and that solls.Kfactor is a map
of soil K factor values with the following category file:

category category
value label

0 no soil data
1 0.10
2 0.15
3 0.17
4 020
5 024
6 0.28
7 032
8 0-37
9 0.43

"Then
r.average -c base=farms values=sil s.Kfactor result =K.byfArm

will compute the average soil K factor for each farm, and store the result in the resultant map
K.by.farm which will be a reclass of farms with category labels as follows (example only):

category category
value label

1 0.1023
2 0.1532
3 0.172
4 03872
5 0.003
6 028
7 02345

NOTES
The -c option requires that the category label for each category in the values map be a valid number,
integer, or decimal. To be exact, if the first item in the label is numeric, then that value is used.
Otherwise, zero is used. The following table covers all possible cases:

category label value used by @
.12 0.12
.8O KF 0S
no data 0

(This operator is very similar to the @ operator in r.nmpcalc, and the user is encouraged to read the
manual entry for rjnapcalc to see how it works there.)

The user should use the results of r.average with care. Since this utility assigns a value to each cell
which is based on global information (i.e., information at spatial locations other than just the location of
the cell itself), the resultant map layer is only valid if the geographic region and mask settings zre the
same as they were at the time that the result map was created.

Results are affected by the current region settings and mask.
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SEE ALSO
g.regwn, r.cats, r.cldnp, r.descr•be, rinopcak, r.ma4 rjp¶ter, r.,eighbors, r.redass, rsi.ts,
and parser

AUTHOR
Michael Shapiro, U.S. Army Construction Igineering Research Laboratory
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NAME
r.barins.fdl - Generates a raster map layer showing watershed safasins.
(GRASS Raster Program)

SYNOPSIS
r.basunsfll
r.basins.Iill help
r.bamns.fill number--value cmap=name t-map=manm reilt =naw

DESCRIPTION
r.basins.fill generates a raster map layer depicting subbasins, based on input raster map layers for the
coded stream network (where each channel segment has been "coded" with a unique category value)
and for the ridges within a given watershed. The raster map layer depicting ridges should include the
ridge whici' definlev *he perimeter of the watershed. The coded stream network can be generated aw patn
of the r.watershed program, but the map layer of ridges will need to be created by hand, either through
digitizing done in v.digit, or through the on-screen digitizing option accessible within d.display or

.digit.

The resulting output raster map layer will code the subbasins with category values matching those of
the channel segments passing through them. A user-supplied number of passes through the data is
made in an attempt to fill in these subbasins. If the resulting map layer from this program appears to
have holes within a subbasin, the program should be rerun with a higher number of passes.

"The user can run r.basinsfill either interactively or non-interactively. If the user simply types
r.basins~fill without other arguments on the command line, the program will prompt the user for the
needed parameters using the standard GRASS parser interface (see manual entry for parser).

If the user wishes to run the program non-interactively, the following parameter values nmst be
specified on the command line:

Parameters:

number =value The number of passes to be made through the dataset.

cmap=nanw The coded stream network file name.

t-map=name The thinned ridge network file name.
result=name "lhe resultant watershed partition file name.

NOTES
"Ihe current geographic region setting is ignored. Instead, the geographic region for the entire input
stream's map layer is used.

SEE ALSO
See Appendix A of the GRASS Tutorial: r.watershed for further details on the combined use of
r.basins fill and r.watershed.

d.digit, d.display, r.watershed, v.digit, and parser

AUTHORS
Dale White, Lept. of Geography, "lhe Pennsylvania State University
LarTy B1aId, Dl)pt. of (Geography, University of [oronto, Canatat
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NAME
r.binfer - Bayesian expert system development program.
(GRASS Raster Program)

SYNOPSIS
r.binfer
r.binfer help
r.binfer [-v] input=nanw [output=name]

DESCRIPTION
r.binfer is an expert system shell containing an inference engine based on Bayesian statistics (reasoning
from past experience). It is designed to assist human experts in a field develop computerized expert
systems for land use planning and management. These expert systems are designed to aid non-experts
make decisions about land use.

In Bayesian expert system programs like r.binfer, the system bases the probable impacts of a future
land use action on the conditional probabilities about the impact of similar past actions.

COMMAND LINE OPTIONS
Flags:

-v Run verbosely, displaying messages on debugging output to standard output.
Includes a listing of the symbol table used by r.binfer.

Parameters:

input=name Name of an existing file containing analysis instructions.

output =name Name to be assigned to the file to contain program output.
Default: binfer.out

Using appropriate r.binfer syntax, the human expert structures an input kowledge/control script with
an appropriate combination of map layer category values (GRASS raster map layers that contain data
on soil texture, slope, density, etc.) and attributes relevant to decision-making (e.g., rainfall,
templxature, season, subjective judgement, etc.). Options exist for specifying a user interface and a
data b•ase containing prior and conditional probabilities necessazy to infer the value of a goal attribute.
The expert also specifies the format for display of end results (raster map layers) in the input script.
New raster map layers -- one for each possible inferred attribute value -- are created that contain the
probalility of the inferred attribute value occurring in each grid cell.

Alternately, a single new map layer called r.binfer (or whatever output name is specified by the user)
is also output. This map shows, for each grid cell, the inferred attribute value that has the highest
probability of occurring in each grid cell, given the values of the input raster map layer and contextual
attributes.

r.infer scripts are typed into a file by the user using a system editor like vi, and then input to r.binfer
as the input file named on the command line. For a complete description of the input syntax, see the
docunent GRASS Tutorial: r.binfer (forthcoming). For example r.jnfer scripts see the EXAMPLES
.ection below. The results are used to generate the new raster map layers in the use'scurrent mapset.

As stated above, rbinfer scripts contain descriptions of two types of input attributes. The map layer
type attributes are actual GRASS raster map layers, with the values defined to be ranges of the
categories within that raster map layer. For example, if the user chooses slope as one of the layer
attributes, the possible values for the slope attribute might be the following:

flat (slopes between 0 and 5 degrees)
low (slopes between 6 and 10 degrees)
medium (slopes between 11 and 30 degrees)
steep (slopes greater than 31 degrees)
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The contextual attrinl-tius are those that dko not represent raster mal) la~crs, but rather, infoirmaion that
reflects criteria relevait to the specific decision beile contemplated. l-Or example, if the user choxrses
"rainfall anount" as one of the contextual attributes, possible values assigned to the "rainfall amotut"
attribute might be the following:

low (rainfall amounts less than 1 inch)
medium (rainfall amounts between I and 3 inches)
high (rainfall amounts greater than 3 inches)

The inferred attribute values are sp-'ified alohng with a prior probability and a table of conditional
probabilities that indicate the probxability of that inferred attribute value occurring given that an input
attribute value has occurred.

r.binfer will determine the value of contextual attributes by prompting the user for input. It will then
open each of the raster map layers corresponding to each rmip laver attribute. r.binfer then determines
the values for all map layer attributes in each grid cell. Using the conditional probability tables, the
prior probabilities, and Bayes' theorem, r.binfer calcun:ltes the output probabilities for each inferred
value and writes its probability of occurrence as a percentage. It also determines which value is most
likely to occur in that cell and writes that to the output file raime.

EXAMPLES
The two sample scripts shown behlv illustrate only the use of r.binfer to: (1) estimate the probability
that an avalanche will occur, and (2) infer the probability of finding pine mountain beetles, at each cell
across a landscape, given the input map layer attributes shown below. Ihe author makes no claims as
to the correctness of using these criteria to infer either event.

Sonie Notes on Script (-mstniction.

1. No )Data ( or what to do with category zero).

If category zero is excluded from the ranges of any laycr
attribute value, it is treated as "no data" andI the
resulting probability and combinied maps will reflect this.

Otherwise, category zero is treated just like •uiv other cell value.

2. Category ranges for layer attributes.

"[he category ranges are specilied using r.reclass riles.
For example, a value list for slope might look like this:

(flat [0 1 thru 31, gentle [4 thnl 81. ], xlietate 19 thnt 151,
other 116 thri 891).

3. (jiestioim Allachinents.

(_Xestion attacltients can be stlpplicd fi r and c•nllext attribute or
attribute valuet. If namis are chI scin clevcrl\, the detill menu
should be sufficient.

4. I)etenninant list.
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At this time the determinant list serves no real purpose.
Planmed extensions to binfer will make use of this list,
so just don't use it for now.

5. Probabilities.

The conditional probability table is very iportant, try to
be sure of its accuracy.
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#Filename: avalanche.binfer

#'IMis is a r.binfer script that infers the probability of an
#avalanche occurring, given the values of the input attributes.

#NOTE Execute r.binfer as follows:
# r.binfer avalancheJbinfer [output=name]
# If the user does not specify an output file name,
# the combined map will be named binfer.

# Script file output keywords:

# CombinedMap (Colortable) - assigns the combined map the given colortable.
# NCc2ombinedMap - only generates probability maps
# (one for each inferred attribute value).
# NoProbabilityMaps - only generates combined map.
# (Colortable) can be any of the following keywords:
# Aspect - aspect colors,
# GreyGray - grey scale,
# l-sto - histogram stretched grey scale,
# Rainbow - rainbow colors,
# Ramp - color ramp (default),
# Random - rankom colors,
# RYG - red yellow green,
# Wave - color wave.

#Start layer attribute section.

layer:

#Layer attribute #1 is aspect

aspect:

# all southern exlosures = 1.
# all eastern exposures 2.
# all western exploures = 3.
# all northern exposures 4.
# all others = 0.

(southf16 thru 221.ca%•122 23 1 thin 4],west[ II thru 151,
inorlh[5 tdim 10]).

#I iiyer attribute A2 is slope

solop:

#Iow - 0 to 9 tle2recs
#fn O.lerate - 1( - 19 dcgrccs

# stcep - Z. - 29 degrces
e ,,!Vcrc - 30 - 8S lcgrces
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(low[1 thin 1O,moderate(1l thiu 19],steep[20 thin 301,severe[31 thin 89]).

#End of layer section

#Start context section

contet:

#Contextual attribute A1 is temperature
#NOITE A menu will be constnrcted using the attribute name and
# the names of the attribute values.
# The user will be promped to enter his chcice.

temperture:
(freezing od,warm~hot).

#Contextual attribute 42 is snowfalLamt
#NOTM: A menu will be constructed using the question attacuhmnts
"# supplied here.
"# The user will be prnopted to enter his choice.

suowfallkant:
(a (question "Less than one foot:"),
b (question "Between a foot and four feet."),
c {question "More than four feet."})
(question "Hkow much snow has accumulated ?}.

#End of context section.

#Start inferred section

inferred:

#Inferred attribute is avalanche.

avalanche:

#Inferred attribute value "high."
#A colortable of Ramp will be assigned (default).
#NOItM Prior probability, and conditional probabilities are given in
# this section.

(high 04)20>
[o.1o,03o. o20,20;
0.05,0.15,020,0.60;
0.80,0.15,0.00,0.05;
0.05,035,0.60;],

#Infenred attribute value "noderate."
#A colotable of Grey will be assigned.
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moderate Grey <030>
[0.15,035p)25,0.25;
0.10,0.20,020,0.50;
0.75,0.20,0.00,0.05;
0.05,035,0.60;],

#Inferred attribute value "low."
#A colortable of Rainbow will be assigned.

low Rainbow <0_50>
[0.25,025,025,0.25;
025,025,025,0.25;
0.50,0.30,0.10,0.10;
0.10,0.40,0.50;1).

#Fnd of inferred section.
#End of avalanche.binfer script.
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#Filename: bugs.binfer

#This is a r.binfer script that infers the probability of findig
#pine mountain beetles, given the input layer attributes below.
#NOTE- Execute rJbinfer as follows:
# binfer bugulbinfer [eutput=wnae]
# if the user does not specify an output name, the combined map
# will be named binfer.

#Script file output keywords:

# ColbinedMap (Colortable) - assigns the combined map the given colortable.
# NoCombinedMap - only generates probability maps
# (one for each inferred attribute value).
# NoProbabilityMaps - only generates conbined map.
# (Colortable) can be any of the following keywords:
# Aspect - aspect colors,
# GreyGray - grey scale,
# Hsto - histogram stretched grey scale,
# Rainbow - rainbow colors,
# Ramp - color ramp (default),
# Random - random colors,
# RYG - red yellow green,
# Wave - color wave.

#Choose the combined map colortable to be a color wave
CombinedMap Wave

#Start layer attribute section.

layer:

#Layer attribute A1 is slope

slope:

0ow[1 thru 101,moderate[ 1112 13 14 thru 20],steep[21 thiu 30],severe[31 thru 891).

#Layer attribute Y& is aspect

aspect:

(south[16 thru 22],eas422 23 1 thru 4],west[11 thru 15],

northt5 thru 101).

#Layer attribute 43 is vegcover

vegcover:
(other[ 1 thru 2] ,coniferous[3] ,deciduous[4] ,nixed5] ,distuirtle[6]).
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# laver attribute #4 is (forest) density

density:
(nonforest[ ll ,sparse[2] ,nioderate[3],den-e[a]).
0/%

# Fnd of layer s'-tion.

#Start inferred section

inferred:

#Inferred attribute is bugs

bulgs.

# Inferred attribute value "bugs."
#/A colortable of Ramp will be assigned (default).
#NOT1E Prior probability, and conditional pmbabilities are given in
# tl-hs section.

(bugs <020>
[0.124,0.416,0371,0.090; #conditionals corresponding to slope,
0.180,0.292,0292,0239; # myaspect,
0.011,0.798,0.022,0.169,0.0; #vegcover,
0202,0326,0213,0258;1, #and density (one per vahui

# Inferred attribute value "nobugs."
#A colortable of Rainbow will bx assigned.

nobugs Rainbow <0.e0:>
[0.404,0.416,0.157,0.011;
0.225,0281,0281,0225;
0.281,0.427,0.135,0.056,0.0;
0-584,0.112,0202,0.112;j).

#Fnd ot inferred section.
#Fnd of bugs.binfer script.

SEE ALSO

GRASS Tutorial: r.binfer (forthcoming).

AUTHOR
Kurt Buehler, Purdue UhiversitI
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NAME
r.buffer - Creates a raster map layer showing buffer zones surrounding cells that contain non-zero
category values.
(GRASS Raster Program)

SYNOPSIS
r.buffer
r.buffer help
r.buffer input=name outputt=name distances=value[,value,...] [units=name]

DESCRIPTION
r.buffer creates a new raster map layer showing buffer (aka, "distance" or "prcimnity") zones around all
cells that contain non-zero category values in an existing raster map layer. The distances of buffer
zones from cells with non-zero category values are user-chosen. Suppose, for example, that you want
to place buffer zones around roads. 'This program could create the raster map layer shown below on the
right Ixased on road iniormation contained in the raster map layer shown on the left.

0 0 0 0000 111122222222222222333333
11100 000111111111112222222222
000111111111100000000000 111000000000011112222222
000000001000011100000000 221111110111100011111111

000000001000000011111111 222222210122111100000000
000000001000000000000000 322222210122222111111111
000000001000000000000000 333332210122222222222222
000000001000000000(00000 333332210122332222222222
000000001000000000000000 333332210122333333333333
Category 0: No roads Category 0: Road location
Category 1: Roads Category 1: Buffer Zone 1 around roads

Category 2: Buffer Zone 2 mound roads
Category 3: Buffer Zone 3 around roads

INTERACTIVE PROGRAM USE
The user can nrn the program interactively by simply typing rhuffer without program arguments on
the coninand line. 'The program then prompts the user for parameter values.

(1) You are requested to identify the existing raster map layer from which distance-from calculations
shall be based, and a name (of your choice) for the new raster map layer which will contain the results.

(2) Ilhen, identify the tunits of mneasurement in which buffer (distance) zones are to be calculated, and
the distance of each buffer zone from each non-zero cell in the input map. The user has the option of
identifying up to 60 continuous zones. The zones are identified by specifying the upper limit of each
desired zone (r.buffer assumes that 0 is the starting point). ('Continuous" is used in the sense that each
category zoiic's Iowcr value is the previous zone's upper value. The first buffer zone always has
distance 0 as its lover uxmnd.) Distances can be entered in one of four wits: meters, kilometers,
feet, aid miles.

(3) .Last, calcidatc (listances from cells containing user-specified category values, using the "fromcell"
methodl. ['ihc "fronccli" method goes to each cell that contains a category value from which distances
are It) be calculated, and draws the requested distance rings around them. This method works very fast
when there are few cells containing the category values of interest, but works slowly when there are
nmuncrots cells containing the category values of interest spread throughout the area.]

'lie r.buffer program nov runs the process in "backgrxxund' and returns keyboard control to the uiser.
lhese processes can occasionally take up to an hour or more to finish; however, because they run in
the background, you are free to do other things with the computer in the interim.
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NON-INTERACTIVE PROGRAM USE
heuser can runr r.buffer specifying all parameter values on the command line, using the form:

r.buffer input =nanie output -name distances --value[yal ue ... I1 lunits=nanw]

Parameters:

input =natm The name of an existing raster map layer whose non-zero category value cells are
to be surrounided by buff er zones in the output map.

output =nanm Thbe name assigned to the new raster map layer containing program output. e
output map will contain buffer zones at the user-specified d&stances from non-
zero category value cell in the input map.

distances=value[yalue,...]
'The dlistance off each buffer zone from cells having non-zero, category values in
the input map.

units==naine The unit of measurement in which distance zone values are to be calculated.
Possible choices for name are: rmters, kilormters, feet, and niles. The default
units used, if unspecified by the user, are mneters.

EXAMPLE
In the example below, the buffer zones would be (in the default units of meters): 0-10, 11-20, 21-30,
31-40 and 41-50.

Format:
r.buffer input =namne output =name di stances =value[ ,Yalue ,..j .1units=nanw]

Example:
r.buffer input =map..in output--map.out distances=IO,2O,30,40,5O unitslneters

NOTES
r.buffer measures distances from center of cell to center of cell using UEuclide-an distance measure for
planlimetric databases (like UIM) and using ellipsoidal geodesic distance measure for latitudeAongitude
databases.

r.burffer calculates distance zones from all cells having~ lon-zero category values in the input map). If
the user wishes to calculate distances from only selected input map layer category values, thle user
should run (for examiple) r.reclass prior to r.buffer. to reclass all categories fromi which distance zones
arc not desired to be calculated into cattgory zer).

SEE ALSO
r.region, r.nnpcalc, r.reclass

AUTHORS
Michael Shapiro, U.S. Armyv Construction I'ngineering Research laboratory
James Westervelt, U.S. Arnnv Conistructioii Flgiricering Research Laboratory'
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NAME
r.cats - Prints category values and labels associated with user-specified raster map layers.
(GRASS Raster Program)

SYNOPSIS

rgats
r.cats help
r.cats map=narm [cats=range[,range,...]] [fs=character Ispace Itab]

DESCRIPTION
r.cats prints the category values and labels for the raster map layer specified by map=nanw to standard
output.

The user can specify all needed parameters on the command line, and run the program non-
interactively. If the user does not specify any categories (e.g., using the optional
cats=range[,range,...] argument), then all the category values and labels for the named raster map
layer that occur in the map are printed. The entire map is read, using r.describe, to determine which
categories occur in the map. If a listing of categories is specified, then the labels for those categories
only are printed. The cats may be specified as single category values, or as ranges of values. The user
may also (optionally) specify that a field separator other than a space or tab be used to separate the
category value from its corrcspondng category label in the output, by using the
fs=character Ispace Itab option (see example below). If no field separator is specified by the user, a
tab is used to separate these fields in the output, by default.

The output is sent to standard output in the form of one category per line, with the category value first
on the line, then an ASCII TAB character (or whatever single character or space is specified using the
fs parameter), then the label for the category.

If the user simply types r.cats without arguments on the command line the program prompts the user
for parameter values using the standard GRASS parser interface described by parser.

EXAMPLES

r.cats map==adls

prints the values and labels associated with all of the categories in the soils raster map layer;

r.cats map =adls cats=lO,12,15-20

prints only the category values and labels for soils map layer categories 10, 12, and 15 through
20; and

r.cats map=soils cats=1O,20 fs=:

prints the values and labels for soils map layer categories 10 and 20, but uses ":" (instead of a
tab) as the character separating the category values from the category values in the output.

Fxample output:

10:Dunips, mine, Cc
20:Kyle clay, KaA

NOTES
Any ASCII TAB characters which may be in the label are replaced by spaces.

The output from r.cats can be redirected into a file, or piped into another program.
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SEE ALSO
UNIX Manual entries for awk and sort

r.coin, r.describe, r.rast.what, rsupport, and parser

AUTHOR

Michael Shapiro, u.S. Army Construction Engineering Research Laboratory
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r.clunp GRASS Reference Manual r.clunp

NAME
r.clump - Recategorizes data in a raster map layer by grouping cells that form physically discrete areas
into unique categories.
(GRASS Raster Program)

SYNOPSIS
r.clump
r.clump help
r.clump [-q] input=nane output=name [title="string"]

DESCRIPTION
r.clump finds all areas of contiguous cell category values in the input raster map layer name. It
assigns a unique category value to each such area ("clump") in the resulting output raster map layer
name. If the user does not provide input and output map layer names on the command line, the
program will prompt the user for these namnes, using the standard parser interface (see manual entry for
parser).

Category distinctions in the input raster map layer are preserved. This means that if distinct category
values are adjacent, they will NOF be clunped together. (The user can run rreclass prior to r.clunp
to recategorize cells and reassign cell category values.)

Flag:

-q Run quietly, without printing messages on program progress to standard output.

Parameters:

input-=name Name of an existing raster map layer being used for input.

output=name Name of new raster map layer to contain program output.

title ="string" Optional title for output raster map layer, in quotes. If the user fails to assign a
title for the output map layer, none will be assigned it.

ALGORITHM
r.clunp moves a 2x2 matrix over the input raster map layer. The lower right-hand corner of the matrix
is grouped with the cells above it, or to the left of it. (Diagonal cells are not considered.)

NOTES
r.clump works properly with raster map layers that contain only "fat" areas (more than a single cell in
width). Linear elements (lines that are a single cell wide) may or may not be clumped together
depending on the direction of the line -- horizontal and vertical lines of cells are considered to be
contiguous, but diagonal lines of cells are not considered to be contiguous and are broken up into
separate clumps.

A random color table and other support files are generated for the output raster map layer.

SEE ALSO
r.average, r.buffer, r.combine, r.grow, r.infer, r.niapcalc, r.m/•iler, rneighbors, r.poly, r.reclass,
r.support, r.weight, and parser

AUTHOR

Michael Shapiro, U.S. Amy Construction Fingineering Research Laboratory

(IASS 4.(0 (,tunnier 199 1) U.S. Anny C(-RI. 237
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NAME
r.coin - Tabtlates the mutual occurrence (coincidence) of categories for two raster map layers.
(GRASS Raster Program)

SYNOPSIS
r.cedn
r.coln help
r.coin [-qw] mapi =;name map2=nanw mnits=,,aime

DESCRIPTION
r.coin tabulates the mutual occurrence of two raster map layers' categories with respect to one another.
This analysis program respects the current geographic region and mask settings.

The user can run the prcgram non- interactively b~y specifying all needed flag settings and parameter
values on the comnmand line, in the form:

r~coi [-qw] inapl=name map2=name units=namm

Flags:

-q Run quietly, and supress the printing of program status miess~ages to standard
ouitput.

-W Print a wide report, in 132 columins (default: 80 columnis)

Parameters:

mapi =nanw Name of first raster map layer.

map2 =name Nsame of second raster map layer.

units==name Uniits of measure in which to output report results.

Options: c, p, X, y, a, h, kc m
Alternately, the user can run r.coin interactively b1w simply typing rcaun without conimand line
arguments; in this case, the uiser will bec prompted for the names of the two raster map layer~s which will
be the subjects of the coincidence analysis. r.coin then tabuAlates the coincidence of categorv valties
among the two map layers andI prepares the basic table froin which the report is to be crutted. 'Nis
tabulation is followed by an indication of how\\ long the coincidence table will be. If the table is
extremely long, the uiser may decide that viewing it is nlot so impoituint after all. aixi may' cancel the
reqluest at this p~oint. Assumning the user continues, rxco~n then allows the uiser to choose one of eight
units of measure in which the report results canm be given. Thiese units are:

C cells

p percent cover of region

x percent of <nap nanie>category (column)

y percent of <mnap nanie> category (roy)

a acres

h hectares

kc square kilometers

m square miles

Note that three of these options give resuilts ws percentage values: "p"' is baised onI Ilthem Itotal
number of cells; *"x is based on only c limuni tot'al s; and "'y" IS based on omilv roký totals. ( ) ml' one unlit

of mmeasre cn beseleted er rportsmtpmt. I \e Iin Just one of' the letters desigitati mt mui

measure followed by a ~Rl~'lihe report will1 be pfnmted to the sucren for mm ie,\. .AlIcr
recviewýi ng the reporti oni Ilh semeen. life user is, ,I\ cii several options. 1I1C tpomi iima\ Ie sai\ ed to .1 tile
and/or sent to at printer. It'IM pnntd. it may he pri mnted wýith either $(0 or 132 c ohmininis. Ii nal l\. theC OmCer
is r'vnthe option to renilln the coincidenlce tabullation uising a dIlfe~remt umiti ol niminasIcicirememi

(&A,'SS I.() (Suminwor I'M~I) I .'. A,\numN (TIRtl
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Below is a sample of tabular output produced by r.coin. Hee, map output is stated in units of square
miles. The report tabulates the coincidence of the Spearfish sample database's owner and road raster
map layers' categories. The owner categories in this case refer to whether the land is in private hands
(category 1) or is owned by the U.S. Forest Service (category 2). 'lhe roads map layer categories refer
to various types of ruads (with the exception of catcgory value "0", which indicates "no data"; i.e..
map locations at which no roads exist). r.coin does not report category labels. The user should run
r.report or r.cats to obtain this information.

The body of the report is arranged in panels. The map layer with the most categories is arranged along
the vertical axis of the table; the other, along the horizontal axis. Each panel has a nmiimum of 5
categories (9 if printed) across the top. In addition, the last two columns reflect a cross total of each
column for each row. All of the categories of the map layer arranged along the vertical axis are
included in each panel. There is a total at the bottom of each column representing the sum of all the
rows in that column. A second total represents the sum of all the nonzero category rows. A cross
total (Table Row Total) of all columns for each row appears in a separate panel.

Note how the following information may be obtained from the sample report.

In the Spearfish data base, in area not owned by the Forest Service, there are 50.63 square miles of land
not used for roads. Roads make up 9.27 square miles of land in this area.
Of the total 102.70 square miles in Spearfish, 42.80 square miles is owned by the Forest Service.
In total, there are 14-58 square miles of roads.

"There are more category 2 roads outside Forest Service land (2.92 mi. sq.) than there are inside Forest
land boundaries (0.72 mi. sq.).

Following is a sample report.

CO[NCIDFNCE TABULATION REPORT

Location: spearfish Mapset: PERMANENT Date: Wed Jun 1 13:36.08

Layer 1: owner -- Ownership
Layer 2: roads -- Roads
Mask: none

Units: square miles
Window: North: 4928000.00

West: 590000.00 East: 609000.00
South: 4914000.00

(iRASS 4.0 (tinmimcr 1991) U.S. Arnv (CFRI, 239
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Panel #1 of 1
------------------------------------------------------------------- +

I owner I Panel Row Total
cat# I . 2 1 w cat 0 1 w/o cat 0

-------------------------------------------------------.
Ir 0 1 50.63 1 37.49 1 88.12 I 88.12 1
to 1 1.53 1 0.68 1 2.21 1 2.21 1
ja 2 1 2.92 1 0.72 1 3.64 1 3.64 1
d 3 3.97 1 2.57 1 6.54 I 6.54 1
Is 4 0.65 1 1.36 2.00 I 2.00 1

5 1 0.19 0.00 0.19 1 0.19 1
------------------------------------------------ I

ITotal I I I I
[with 0 1 59.90 I 42.80 I 102.70 I 102.70

1I----------------------------------------------
[w/o 0 I 9.27 1 5.32 I 14.58 I 14.58

+------------------------------------------------------------------+

+--------------------------------------+

I I Table Row Total I
cat# I w cat 0 1 w/o cat 0

1 -------------------------------
r 0 J 88.12 88.12 1
o 1 I 2.21 1 2.21 1
a 2 I 3.64 1 3.64 1
Id 3 1 6.54 1 6.54
Is 4 1 2.00 1 2.00 1

5 I 0.19 1 0.19 1
I- ------------------------- I
Itlbtal I I I
Iwith 0 1 102.70 I 102.70
1-----------------
Iw/o 0 14.58 I 14.58

+--------------------------------------+

NOTES
It is not a good idea to run r.coin on a mnap laver which has a nionstrous nunbcr of cateLorics (e.g..
tuireclassed elevation). Because r.coin reports information for each and ever' catetorn. it is better to
reclassify thosc categories (using reclass) into a nmore Inaliecable number prior to ntimi•n r.coin on
the reclassed raster map layer.

r.coin calculates the coincidence of 1\\o rasicr map la\crN. Altluhn.li r.coin adio%\ s the uscr to rcrnm
the report tusing different tUlits, it is not possible to simply rcmn the relporl with diflerent map layers.
In order to choose new map laycrs, it is iiecessarl to renn r.coin.

SEE ALSO
r.region, r.cals, r.describe, r.nkls, r.reclass, r.repori, r..maus

AUTHORS
Michael (Y)'lShea, U.S. /rmy (mnistn wti on I'nuimcrin-, I'cscairh li;boratcr\
Michael Shapiro. U.S. Arnivy ( ',nstnlctin I- jiin.vrii,, lcs.-ch I •)ra(torv
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NAME
r.colors - Czates/Modifies the color table associated with a raster map layer.
(GRASS Raster Program)

SYNOPSIS
r.colorS
r.cx'ors help
r.eors [-wq] map=nanw celr=type

DESCRIPTION
r.colors allows the user to create and/or modify the color table for a raster map layer. The map layer
(specified on the command line by map=nanw) imst exist in the user's current mapset search path.
"The color table specitied by color=iype must be one of the following:

cMlor type description
aspect (aspect oriented grey colors)
grey (grey scale)
grey.eq (histogram-equalized grey scale)
gyr (green through yellow to red colors)
rainbow (rainbow color table)
ramp (color ramp)
random (random color table)
ryg (red through yellow to green colors)
wave (color wave)
rules (create new color table based on user-specified rules)

If the user specifies the -w flag, the current color table file for the input map will not be overwritten.
"This means that the color table is created only if the imp does not already have a color table. If this
option is not specified, the color table will be created if one does not exist, or modified if it does.

If the user sets the -q flag, r.colors will run quietly, without printing numerous messages on its
progress to standard output.

Color (able types aspect, grey, grey.eq (histogram-equalized grey scale), gyr (green-yellow-red),
rainbow, ramp, ryg (red-yellow-green), randokn, and wave are pre-defined color tables that r.colors
kaows how to create without any further input.

"Ihe rules color table type will cause r.colors to read color table specificationxs from standard input
(stdin) and will bWild the color table accordingly.

Usitg color table type rules, there are three ways to build a color table: by color list, by categor'
vadues, and by "percent" values.

Building a customizd color table by color list is the simplest of the three rules methods: just list the
colors you wish to appear in the color table in the order that you wish them to appear. Use the
standard GIlASS color names: white, black, red, green, blue, yellow, magenta, cvan, aqua, grey, gray.
oranve, brown. pitrple. violet, and indigo.

For example, ito create a color table for the raster map layer elevation that assigns greens to lohv ma)p
category values, rtowns to the next larger map category values, and yellows to the still larger map
category values, one would type:

r.collws map -elevation cdor=rules

(RASS 4.0A (Stimcr 1991) U.S. AniN' CFRl. 241
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green
brown
yellow
end

To build a color table by category values' indices, the user should determine the range of category
values in the raster map layer with which the color table will be tsed. Specific categor. values will
then be associated with specific colors. Note that a color does not have to be assigned for every valid
category value because r.colors will interpolate a color ramp to fill in where color specification rules
have been left out. The format of such a specification is as follows:

category-value color-name
category-value color-name

category-valtie colortnarne
end

Each category value must be valid for the raster map layer, category values inust be in ascending order
and only use standard GRASS color names (see above).

Colors can also be specified by color numbers each in the range 0-255. The format of a category value
color table specification using color numbers instead of color names is as follows:

category-value red-number greerLnumber blue-ntmber
category value red-number green.number blue-number

category-value red-number greenLnumber blue-nunber
end

Specifying a color table by "percent" values allows one to treat a color table as if it were nwunbered
from 0 to 100. The format of a "percent" value color table specification is the same as for a cateory
value color specification, except that the category values are replaced by "percent" values, each from
0-100, in ascending order. The format is as follows:

percent-value% color-name
percent valueX,, colornaimne

percent valtuc/, color,,namne
end

Using "percent' value color table specification rules, colors can also be spxcvificd by c(olor numblers each
in the range 0l-255. '[he fonrat of a percent value color table specification using color nsmnlx'rs instead

of color nanms is as follows:

pxercent_ \aluc',, red_ nuiber green-number hluentuulber
perce-nt '-Atic'X, red mnlber grecimnmmjlx'r hlucnmjilx'r

pxercent v-druc',, red num ber greennumber lhitenunher

*11' N . (p t• l i l i ' I'V l I . it l ( I I'1"
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Note that you can also nix these three methods of color table specification; for acanple:
0 black
10% yellow
78 blue
magenta
purple
brown
100% 0 255 230
end

EXAMPLES
(1) The below example shows how you can specify colors for a three category map, assigning red to
category 1, green to category 2, and blue to category 3. Start by using a text editor, like vi, to create
the following rules specification file. Save it with the name rules.ile.

1 red
2 green
3 blue
end

"The color table can then by assigned to map threecats by typing the following command at the
GRASS>prompt:

cat rulesle I r.colors map=threecuts color=rules

(2) To create a natural looking LUT for true map layer elevation, use the following rules specification
file. It will assign light green shades to the lower elevations (first 20% of the LUTI), and then darker
greens (next 159/6, and next 20%) and light browns (next 20%) for middle elevations, and darker browns
(next 15%) for higher elevations, and finally yellow for the highest peaks (last 10% of _LTI).

0% 0 230 0
20% 0 160 0
35% 50 130 0
55% 120 100 30
75% 120 130 40
90% 170 160 50

100% 255 255 100
SEE ALSO

d.colormode, d.colors, d.colortable, d.display, d.legen4 p.colors, r.support

AUTHORS
Michael Shapiro, U.S. Army Construction Engineering Research lAboratory
David Johnson, DBA Systems, Inc. supplied the idea to create this program
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NAME
r.combine - Allows category values from several raster map layers to be combined.
(GRASS Raster Program)

SYNOPSIS
r.comblne
rcmbine <inputfde

DESCRIPlTION
r.combine accepts commands that are similar to those used for boolean combinations (AND, OR, NO)
in order to overlay user-selected groups of categories from different raster map layers. Alter the
r.conbine pregram is started, the users are asked if they want the graphic output to go to a color
graphics monitor. If a color graphics mnfitor is not used, the graphic output is displayed on the
terminal screen. 'This display is, of course, quite rough. It consists of numerals representing the %aniou>
categories that result from the r.combine analysis. The user will see a [11: following this question.
This is the first prompt, and indicates that r.combine is read' to receive input from the tuscr.

The following conmmands perform operations in r.combine:

Command
[Alias] Followed by Such as

NAME name for raster sandstone
[namel map output

GROUP category values 1-40 (elevation.255)
[group] and a raster map
lgrpl

AND expression describ- (grp 4 (soils)) (grp 2 (owner))
[and] ing a raster map
f&I,&&f and categories

OR expression describ- (grp 4 (soils)) (grp 2 (owner))
[or] ing a raster map
[1l[I11 and categories
NOF expression describ- (grp 2 3 (roads))
[not] ing a raster map
[- ] and categories
OVER existing raster map sandstone yellow
[over] and color
[overlayl

COVER existing raster map sandstone
[cover]
r.combine uses the saune colors for all the operating commands. This is the r.combine color table:

0 black 4 blue 8 grey 12 blue/grey
I red 5 purple 9 red/grey 13 purplegrey
2 yellow 6 green 10 yell,/grey 14 green/grey
3 orange 7 white 11 orange/grey 15 dark grey

The user may enter commands either line-by-line fromn within r.combine, or by typing the commands
into a file that is then read into r.combine using the UNIX redirection symbol <. The command forml
is the siae for the two methods. Ihe line-by-line method, however, does not allow as much flexibility
as does use of an input file. If a line containing a syntax error is entered on the r.combine comimUand
line, it is cleared; the line must then be re-entered in its entirety. Input files• containing mistakes,
however, can easily bxe modtified (rather than recreated). An input file is especiadly advaintagcts when
a more complex series of statements is input to r.combine.
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r.combine uses two types of commands: those that perform operations, and those that have some other
function.

r.conbine can probably best be learned by following examples, so pay special attention to those
included below with the operating command descriptions. Notice two things in particular:
1) All parentheses must be closed. A raster map layer name must often be enclosed within parentheses;
each time one of the above coinmands is used, it and its appropriate companions must also be enclosed
within parentheses.

2) Certidn spaces are important. Generally, r.combine requires at least one space before an opening
parenthesis (except when it is the first character in an expression). r.combine ignores extra spaces and
tab characters.

OPIRAIING CCMMANDS

Below is a smmnay of the syntax of the operating commands, a description of each command, and
examples using the Spearfish sample data base.

NAME
(NAM- new-map-name (Expression))

Allows graphic output to be saved in the raster map layer newap__narme, so that it is available
for additional analysis or for future viewing. The results of performing the expression in
parentheses is then placed into the named output raster map layer (here, new-mapname). Note
that this means that r.combine may be used to create new raster map layers from existing ones.
r.comnbine automatically creates a color table for the new raster map layers; however, the user
sholdd run the GRASS program rsupport to fill in category assignments and history information if
the new raster map layer is to be saved for future use in the mapset.

Example:
(NAME saidstene (GROUP 4 (Zeeole)))

The above command will result in the creation of a new raster map layer named sandstone, noting
the locations of cells with geology category value 4. You must then run the GRASS program
rsupport in order to label the categories present in the new raster map layer.

Resultant categories:
0 - black: other than sandstone
1 - red: sandstone

GROUP
(GROUP category-values (existing raster map layer))

Selects out categories of the desired values from the existing raster map layer which is indicated in
parentheses directly after the category grouping. It also works to select out just one catory from
the map layer. Any of the following are legal category groupings:

2
1-18
125-7

Example:
(GROUP 1.40 (devation.,55))

Depicts only the area with elevation 1187 meters or less (i.e., elevation map layer category values
1 through 40 only).

GRASS 4.0 (Suninier 1991) U.S. Army CFRL 245



r.conbine (i6RA.SS Relcrcoic .Manlud r.coinbine

Resultant categories:
0 - black: elevation >1187 m
1 - red : elevation <= 1187 ni

Fxample:

(NAME low.hi (GROUP 1-40 238-255 (elevation.255)))

Depicts only those areas with elevations of either 1187 meters or less, or in excess of 1787 meters
(elevation categories 1 40, auild 238-255). Thc gmr:phic output is saved in the new raster nap layer
called low.hi.

Resultant categories:
0 - black : elevation > i 187 n1 and <17-87 in
1 - red elevation <= 1187 in and >ý= 17,',7 ni

AN)
(AND (Fxpression A) (Fxprcssion 13))

Combines two map layers and creates a new o)nc. when B(W' of the categor, values associated
with the sAmne given cell location in the two combined map layers .-re non-zero, a ci-tegory . alue of
I is assigned to that cell in the new map layer. If, ho" ever, either map layer assigns a category
value of zero to the saame given cell location, !he categorn value ass•ciated with this cell's location
in the resultant map layer also becomes zero.
1br example,

raster map 1 2 2 0
2 1 0
0 0 0 1 0 (0 results

and-- > 1 1 0
raster map 2 1 0 1 0 0 0

1 1 0
1 1 0

Lxample:

(AND (GROUP 4 7-9 (geology)) (GROUP 2 (owner)))

Depicts the occurrences of categories 4, 7, 8, and 9 from the map layer geology whenever they
occur on U.S. Forest Service property. Results are displayed to the terminal screen.

Resultant categories:

0 - black : no data oxccurred in ,.uc or the other of the raster map layers
I - red the AND condition is met

Note that if neither map layer contained any area-S of "no data." the resuttant raster mnap layer
would include only l's.

Fxample:

(NAME sand (AND (GROUP 4 7-9 (geology)) (GROUP 2 (owner))))

"Some as albwc, except the restlts are saved in the map layer sand.

OR
(()I (Fxprcssion A) (Fxpression Bi))

Combiniui twv)o nitp) layers awl creates a new ont,; when :JI'1 1R of the category values as,,mi ted
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with the same given cell location in the two combined map layers is non-zero, a category value of
1 is assigned to that cell in the new map layer. If, however, both map layers assign a category
value of zero to the same given cell location, the category value of this cell in the resultant map
layer also becoincs zero. Only two map layers may be combined at one time. For example:

raster imp 1 2 2 0
210
0 0 0 1 1 1 results

or -- > 1 1 0
raster map 2 1 0 1 1 1 0

110
110

Fxample:
(OR (GROUP 4 7-9 (geology)) (GROUP 2 (owner)))

Depicts all occurrences of categories 4, 7, 8, and 9 from the map layer geology as well as showing
all the land which is U.S. Forest Service prperty. Results are displayed to the terminal screen.
Resultant categories:

0 - black: this area has neither the values of 4, 7, 8, or 9
nor is it on U.S. Forest Service property

1 - red : this area meets one or the other of the conditions noted above
Note that no distinction is made between those places where conditions are met in both map layers
and where they are met in only one. See the r.comnwin command OVER if it is necessary to make
that distinction.

NOT (NOT (Expression))
Negates Expression in order to define a new map layer which contains the opposite of what is
defined by Expression. The new raster map layer will contain category values of either 0 or 1. 0
values would indicate that the NOT conditions were not met. Cell values of 1 would indicate that
the NOT conditions were met. In order to specify the map layer in which to save the output from
N(JT, use the r.combine command NAME.

Example:
(NAME rds (NOT (GROUP 0 (roads))))

Areas containing category zero in the existing map layer roaas indicate those locations within the
data base where roads do not exist. Negating that expression leaves us with all other areas - i.e.,
those locations at which roads do exist. Here, the graphic output is saved in the raster map layer
named rds.

Resultant categories:
0 - black: no roads
1 - red : roads

The same results could have been obtained with: (NAME rds (GROUP 1-5 (roads))). NOT is
most useful in those cases where it is simpler to define sometlhing on the basis of what it is not
than on the basis of what it is.

OVER
(OVER color (Expression)) or (OVER existing-rastermap color (Expression))

Perfomis a transparent overlay operation. This means that when a map layer that depicts some feature
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in blue is overlaid with one that depicts a feature in yellow, the resulting raster map layer will show
areas of overlap in green; areas in the two raster map layer that do not overlap other areas maintain
their original colors (i.e., yellow or blue).

OVER may be ni with or without an existing map layer name. If the user does not specify an existing
raster map layer name, OVER applies the color specified to the expression in parentheses and displays
the results. If an existing raster map layer name is specified, OVER applies the color to the expression
(just as before) and then overlays the results on top of the existiig raster map layer. hi order to make
sense of the colors which result, use onh'y those existing map layers created using OVER.

OVER allows the user to specify just four colors:

color value
red 1
yellow 2
blue 4
grey 8

'These four colors are then combined to form other colors. The ntumber of progressive overlays allowed
is limited to four (one for each of the basic colors above). The actual number of colors on the resultant
raster map layer, however, varies depending on the distribution of the features and on the interaction of
the features from the different map layers which are overlaid. When two or more of these colors are
overlaid, new colors are created. The numerical values associated with the colors above are significant,
in that the values of any additional colors created reflect the sum of two or more of the four above.
"Ihese overlaid color values appear on the resultant overlay as cell (category) values. Ihe user should
know what these values represent in order to know what category information is to be associated with
the new map layer (entered using the GRASS rsupport conuand). and to knoAw the significance of
this and subsequent analyses involving the new map layer.

Any of these colors and category values may result from OVIR. Note that this is the same as the
r.combine color table listed above.

0 black 4 blue 8 grey 12 blue/grey
1 red 5 purple 9 red/grey 13 purple/grey
2 yellow 6 green 10 yellow/grey 14 green/grey

3 orange 7 white 11 orange/grey 15 dark grey

"lhe sntax for OVFR makes no provision for a new raster map layer name. It is necessary to use the
r.combine operator NAME to specify a new raster map layer name in which to save the graphic output
generated by OVER. If the user unis OVFR without specifying an output raster map layer name,
otpu•it is displayed to the terminal. lkswever, this output is available for future use only if it is saved
using the NAME command.

Examiple:

(NAME park.or.priv (OVER red (GROUP 1 (owner))))

The new raster map layer park.or.priv displays private land (i.e., category 1 of the raster map layer
owner) in red, and displays U.S. Forest Service land (i.e., "no (lata" areams within the owner map layer)
as black.

Resultant categories:

0 - black: park
I - red : private landl

Fxarimple:
(NAME roads-nr.not (OVER park.or.priv yellow (CROUP 0 (roads))))
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Category 0 in the map layer roads is overlaid in yellow on top of the parkor.priv map layer created
above. The output is placed in a new map layer named roads.orjnot.
Resultant categories in roads.ornot are:

0- black : park; road
1 - red private; road
2 - yellow: park; no road
3 - orange: private; no road

Example:
(NAME low..dev (OVER park.e-.priv blue (GROUP 1-19 (devatlcn.255))))

The elevation categories of 1123 meters or less from the maip layer devation.255 are assigned the
color blue and then overlaid on park.or.priv (generated in the previous example).
Resultant categories in the new map layer low.elev are:

0 -black : park; >1123 m
1 -red : private; >1123m
4 -blue park; <= 1123 m
5 - purple: private; <= 1123m

Note how category 5 is the sum of red (1) + blue (4) (i.e., the intersection of areas containing low
elevations and private lands with roads).

COVER
(COVER existingmap (Expression))
Performs an opaque overlay operation. This means that where the top map layer contains "holes" (cell
category values of 0), the bottom map layer will show throgh. Where the top map layer contains
information on a feature, it will cover (substitute its category value for) whatever is below it. The top
map layer is that which is defined by Expression. The bottom map layer is exmting..map; this map
layer must already exist.

The user does not specify colors with COVER. COVER uses the default color table that is listed above
with OVER. Colors are assigned starting with the lower map layer. The category values are assigned
the color from the table that corresponds with that value. For example, 1 would be red; 2, yellow; 3,
orange, etc. Moving to the upper map layer COVER starts wherever it left off after the lower one. If
the highest value of the lower map layer was 5, then all non-zero (i.e., places where a feature exists)
cells of the upper map layer would be assigned the value of 6 (green). Note that if, in this case, the
upper map layer did not have any cells of value zero, then the entire resulting new map layer would be
green. The upper map layer would have been assigned the value 6 and would have completely covered
that which was below it.

"Ibis is what happens:

Expression 1 1 1 0
(top raster imp) 1 1 0 0

0 0 0 0 6 6 6 0 result
-- > 6620

ol dmp 2 5 0 0 5 5 2 2
(bottom raster imp) 0 5 2 0

5522

As many map layers may be overlaid as is desired. However, there is a practical limit on the nunber
of map layers that can be used while still generating sensible output. That nrnter depends on the
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features involved in each map layer, and how many cells within the upper (overlying) map layers
contain category values of zero (holes through which underlying data can be seen).

COVER has no provision for saving graphic output. Use the r.combine command NAME to save
output in a raster map layer.

Example:

(NAME lo.elev (COVER owner (GROUP 1-19 (elevation.255))))

The categories that indicate elevation of 1123 meters or less are placed on top of the existing map layer
owner. Output is saved in lo.elev.

Resultant categories:
1 - red : private ownership; elev > 1123 in
2 - yellow park, property; elev' >1123 m
3 - orange park or private; elev <= 1123 in

axample:

(NAME sand.lo (COVER lo.elev (GROUP 4 (geelogy))))

Category 4 of geology (sandstone) is placed on top of lo.elev, the raster map layer
created in the previous example. The output is saved in sand.io.

Resdltant categories:
1 - red : private ow, nership; elev >1123 m; no sandstone
2 - yellow park property; elev >1123 m ; no sandstone
3 - orange : park or private; clev <= 1123 m; no santsione
4 - blue park or private; any elev; sandstone

ADD)IlIONAL COMIMANDS

r.cornbine also contains a nuniber of colnuinnds which are iot used for operations,
lxit serve a variety of other functions. Additional conimands:
Comniand Alias Followed By

QUIT quit q exit bye
CNAS categories cats existing raster map
EXP exp expr number of an expression

shell command e.g., vi comb.1
< existing input file
WINIDOW window existing raster map layer
HISTORY history hist
HELP help combine conumnd for which help is needed
FRASE erase

QUIT
Allows the user to exit from r.combine while remaining within the GRASS session.

CATS CATS raster map
Gives user an on-line listing of categories and labels for the map layer sreciliewi. For
example:

[I]:CATS owner

IXP I-IXP expression nunmber
D)uring an r.combine session, each completed expression and command is assigned a
number. This number may be used to reference the expression to wvhich it is assigned,
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this means that the user can substitute the number of the expression for the expression
itself.

For example:
[41:(GROUP 5 (geodogy))
[51:(NAME limesone (EXP 4))

Use the UNIX history mechanism (explained below) to determine the specific numbers
associated with particular expressions in your current r.conbine session.

!shell command
Allows user to temporarily suspend r.combine and go run another command, as in the
two examples below:
!vi input
!g.list type=rast
UiLess otherwise specified by the user, when a file is created using a system editor
(like vi) from within r.conbine, this file will be placed in the user's mapset under the
COMBINE directory. After the conmuand is completed, control returns to r.combine.

< <input filename
Takes input from the specified filename containing r.combine commands. The user,
of course, must previously have entered the commands into this named input file. If
no pathmame is given, the input file is assumed to be in the user's nmapsd under the
(X)MBINE directory. For example, the user would perform the followingsteps to
redirect input from the file comb.in into the r.combine program (while within
r.coenbine):

First, the user would create the file: !vi combin
Second, the user would direct r.coeibine to take its input from the file: <combJm

WINDO WINDOW raster-map
Gives on-line geographic region (window) information about the raster map layer
specified.

HSIUTRY
Provides a listing of all previously completed expressions used within the cuarent
r.conbine session, and the numbers associated with the execution of these comnamas.

HELP HELP command
An on-line help facility for r.combine commands only. Type in the name of the
r.couibine coanmand for which help is needed, to see the entry for that command.

ERASE
Will cause the color graphics monitor to clear.
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NOTES
In all of the above examples, only a single line of input was provided to r.combine. Hfw'ever, sirce
r.combine conveniently ignores extra spaces and tabs, it is possible to type input to r.comnbine in the
manner outlined below. Users may find this to more clearly exhibit the relationships involved and
parentheses needed. This can be typed as shown below either directly at the r.canbine command line,
or redirected into r.comibine from an already existing file.

Example:

(NAME good.place
(AND

(OR
(GROUP 1 2 5 (geology))
(GROUP 1-5 (elevation.255))

)
(NQr

(GROUP 1-4 (anduse))
)

)
)

Such involved input to r.combine night conveniently be typed into an input file, and then input to
r.comzbine using the UNIX redirection mechanism <.

SEE ALSO
GRASS Tutorial: r.comnbine
r.infer, rjnapcalc, r.weight

AUTHORS
L. Van Warren, U.S. Army Construction Engineering Research Laboratory
Michael Shapiro, U.S. Army Constnrction Enginecring Research laboratory
James Westervelt, U.S. Army Construction Engineering Research Laboratory
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NAME
r.coiress - Compresses and decompresses raster files.
(GRASS Raster Program)

SYNOPSIS
r.xempress
rxempress help
r.cempreas [-a] map=name[ parnr...]

DESCR IPTION
"The GRASS program r.cornpress can be used to compress and decompress raster map lav .

Daring compression, this program reformats raster files using a run-length-encoding (RIE) algorithm.
Raster map layers u hich contain very little information (such as boundary, geology, soils and land use
maps) can be greatly reduced in size. Some raster map layers are shnink to roughly 1% of their
original sizes. Raster map layers containing complex images such as elevation and photo or satellite
images may increase slightly in size. GRASS uses a new compressed format, and all new raster files
are now automatically stored in compressed form (see FORMATS below). GRASS programs can read
both compressed and regular (uncompressed) file formats. This allows the use of whichever raster data
format consumes less space.

As an example, the Spearfish data base raster map layer owner was originally a size of 26600 bytes.
After it was compressed, the raster file became only 1249 bytes (25351 bytes smaller).

Raster files may be decompressed to return them to their original format, using the -u option of
r.conpress. If r.conmress is asked to compress a raster file which is already compressed (or to
decompress an already decompressed file), it simply informs the user of this and asks the user if he
wishes to perform the reverse operation.

PROGRAM OPTIONS
r.compress can be run either non-interactively or interactively. In non-interactive use, the user must
specify the name(s) of the raster map layer(s) to be compressed (or decompressed) on the command
line, using the form map=name[,name,...] (where each nane is the name of a raster map layer to be
compressed or decompressed). To decompress a map, the user must include the -u option on the
conmmand line. If the -u option is not included on the command line, r.corapress will attempt to
compress the named mnap layer(s).

If the user simply types r.compress without specifying any map layer name(s) on the command line,
r.corpress will prompt the user for the names of the map layers to be compressed/decompressed, and
ask whether these maps are to be compressed or decompressed. This program interface is the standard
GRASS parser interface described in the manual entry for parser.

Flags:

-u If set, r.conpress converts a compressed map to its uncomiressed
format. If not set, r.conpress will attempt to compress the named map
layer(s).

Parameters:

map=nan[namne,....] The name(s) of raster map layer(s) to be compressed or decompressed.

FORMATS

Conceptually, a raster data file consists of rovs of cells, with each row containing the same number of
cells. A cell consists of one or more bytes. The numter of bytes per cell depends on the category
values stored in the cell. Category values in the range 0-255 require 1 byte per cell, while category
values in the range 256-65535 require 2 bytes, and category values in the range above 65535 require 3
(or more) I.ytes per cell.
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"The decompresmed raster tile otnnal tialches the concepttud lfoniat. For exampile, a raster file with
1-byte cells that is I(X) rows with 2W0 cells per row, consists of 20,W0XJ bytes. Ru-nning the UNIX
comnma d Is -1 on this tile will show a size of 20.(XL. If the cells were 2-byte cells, the file would
require 40,000 -t,-es. "he map layer categor\y values start % ith the upper left corner cell followed by
the other cells along the northern t-oxI.Ur. "he byte following the last byte of that first row is the first
cell of the second row of category values (mnwing from left to right). There are no end-of-row markers
or other syncing codes in the raster ilt. A cell header tile (cellhd) is used to define how this string of
bytes is broken up into rows of category values.

The compressed format is not so simple, but is quite elegant in its design. It not only requires less
disk space to store the raster data, but often can result in faster execution of graphic and analysis
prograns since there is less disk I/O. Ihere are two compressed formats: the pre-version 3.0 format
(which GRASS programs can read but no longer produce), and the version 3.0 format (which is
automatically used when new raster map layers are created).

PRE-3.0 FORMAT-

first 3 bytes (chars) - lhese are a speciad coXle that identifies the rsL,;tcr dIata as compressed.

Address array (long) - array (size of the number of rows +- 1) of addresses pointing to the internal start
of each row. Because each row may bx a different size, this array is necessary' to provide a mapping of
the data.

Row by row, beginning at the northern edge of the data, a series of byte groups describes the data.
The number of bytes in each grouxp is the mnmber of tb.'tes per cell plus one. T1he first byte of each
gr(oup gives a csknt (up to 255) of tlhc nunlber of cells that contain the category valucs given by, the
remaining b'tes of the group.

POST-3.0 FORMAT:

"the 3 byte cole is not used. Instead, a field in the cell header is used to indicate compressed fomiut.

"Ihe address r;ray is the same.

"lhe RI " format is the samnle ats the pic 3,.) RI.1. except thait cach iro\ of data is precedcd h, a sitlvec
byte containins the nulnber of x\tes p.l: cell 1or the ro%, ttid it nrn leInith-cn'Loding the row\ %Wt old nlot
require less slxice ihanl non-nm length Icn-1tf lin1g, lhen) the row is n)o ctnl'ed.

'These imprC1ements give better conmpicssion than the pre 31.0 Iontat in 9tWý, ol the raster dtWa la\crs.
'Ihe kinds o1 rsler Litta layers which get bigger arc those in Muhich each row wvould IV lanrer if
compressed (e.g.. ianugery Ixind tiles). But even in this case the raster dlata layer \\oul onld be larger
by the size of the address array and the single hit preceding each rw.\

SEF ALSO

r.supporl, and parser

AUTHORS

James Westenrelt. U.S. Anm\ (Constnictlion lFuginecring Research I Aboratorv
Michael Shapiro, U.S. Aruy (H pistflii mn i'-ineeril ,g Research l alin rath rv
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NAME
r.cost - Outputs a raster map layer showing the cumulative cost of moving between different
geographic locations on an input raster map layer whose cell category values reprsent cost.
(GRASS Raster Program)

SYNOPSIS
r.cost
r.cost help
r.cost input =name output =-mn Icoordinate =,xy[ ,xy,...I]

DESCRIPTION
r.cost detemines the cumulative cost of moving to each cell on a cost surface (the input raster map

layer) from other user-specified cell(s) whose locations are specified by their geographic coordinate(s).

"Each cell in the original cost surface map will contain a category value which represents the cost of

traversing that cell. r.cost will produce an output raster map layer in which each cell contains the

lowest total cost of traversing the space between each cell and the user-specified points. (Diagonal

costs are multiplied b' a factor that depends on the dimensions of the cell.) This program uses the

current geographic region settings.

OPTIONS
r.cost can be run either non-interactively or interactively. The program will be run non-interactively if

the user specifies the names of raster map layers and any desired options on the command line, using

the form:

r.cost input=fname output =name [coordinate =x,y[,x,y,...]]

where the input name is the name of a raster map layer representing the cost surface map, the output

name is the name of a raster map layer of cumulative cost, and each xy coordinate pair gives the

geographic location of a point from which the transportation cost should be figured.

Alternately, the user can simply type r.cost on the command line, without program arguments. In this

case, the user will be prompted for parameter values using the standard GRASS parser interface
described in the manual entry for parser.

r.cost can be nun with two different methods of identifying the starting point(s). One or more points

(geographic coordinate pairs) can be provided on the command line. In lieu of command line

coordinates, a map of starting po-int (e.g., startppt-nap) may already exist. Primarily filled with zeros,
this map contaims ion-zero values at the starting cell(s). To submit the startptnmap, set

o(itpit=start4p)imap. Beware: doing this will overwrite startptnmap with the results of the

calculations. If start-pt map does exist and points are also given on the command line, the

start-pt-map is ignored and the coordinates given on the command line are used imstead.

Paramreters:

input=name Name of input raster map layer whose category values represent surface cost.

output =name Noine of raster map layer to contain output. Also can be used as the map layer of
the input starting points. If so used, the input starting point map will be

(PflAritletl by the O(Iipull.

coordinate =x,y[ ,x,y,x,y, ..
['Ach x.y coordinate pair gives the casting and northing (respectively) geographic
ctwdinatcs of a starling point from which to figure cumulative transportation
costs for each cell.

As n•mny pxints as desired canl be entered b, the user.
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EXAMPLE
Consider the following example:

Input :OCitput:
Cost Surface Ojiuilative Cost Surface

2 2 11 1 5 .5. 5 . .221. _20. 18. 17. 19. 17. 16.

. 2 . 2 . 8 . 8 . 5 . 2 . 1 . . 221. 211. 216. 22. 16. 12. 11.

. 7 .1.1. 8 . 2 . 2 . 21 . . 26. 19. 18. 19. 11 . 10. 11.

* 8 . 7 . 8 . 8 . 7 .5 .5 . . 2'8 . 20. 18. 17. 13. 8 . 10.

. 8 . 8 . 1 . 1 . 5 I3 I9 * .22. 18. 10. 9 .8 .0 12.

. 8 . 1 . 1 . 2 . _5 .3 .9 . .19. 11. 10. 11. 10. 6 16.

The user-provided ending location in the abo~ve example is the boxed 3 in the left-hand map. The costs
in the output miap represent the total cost of mov-ing from each box ("cell") to one or more (here, only
one) starting location(s). flis output map can be viewed, for example, as ai elevation inodel in w.hich
tie starting location(s) is/are the lowvest point(s). Ouitputs from r.cost cani be used as inputs to r.drain,
in order to trace the least-cost jxmth given in this model betwein uiN- given cell and thle r.cosl starting
location(s). [he two proegranvs, when used togecther, generate least-cost paths or corridokrs betweenl an.N
twvo miap locatioils; (cells).

NOTES
If you submnit the startini, point map onl the commniwd line by specifying:

output =4strt..pM2p

the starting point mnap -will be overwritten by thle calculated outpuKt. It is xx Ise to cop\ or renamne (e.g..
tisilig g.copy or g.renome) the mnap of startirf-, points to another namc beI),)re subm-Aitting 'it to r.cosl:.
otherwise, its contents wvill be overwritten.

Sýonictimels, Mhen the differences amlong cell category values in the ra-oosi ctnnitilative cost stiuiicc
otitput are small, this eitunulative cost outlpti cauiniot accurately be used as Input ito r.drain (r.drain ,v Ill
output bad results). 'Iblis problem cani be circumvented bv Illakinl, theL dliffe~rences betweent cell catexor\
values inl thle Cumulative cost (wltput biggcr. It isý reconunciei(Icd that, If Ill( outiput froml r.C.sf I s to he
us~ed as inptit to r.drain. the iiser mutilply the Input co~st suirface map to rAcosi b\ thle valdue of the
mnap's cell resolution. betore runnking r.c ost. 'Ibis canl be donec using r.mapcalc or other programns.

'iheap resolution can he fouind using~ g.r('gion.

SEE ALSO
g-copy, g-region, g-.renanw, r.drain, r. in .amci, r.rmpcalc. r.oMAZ. a.Cii, anid parser

AUTHOR
ANtonv Awai da. Intelligent bi-ineering Systemns I aboxratory. \11'F



r.covar GRASS Reference ManMal r.covar

NAME
r.covar - Outputs a covariance/ccwfelation matrix for user-specified raster map layer(s).
(GRASS Raster Program)

SYNOPSIS
r.covar
r.covar help

S[-m rqj m ap=nam [Aame,...j

DESCRIPTION
r.covar outputs a covariance/correlation matrix for user-specified raster map layer(s). The output can
b printed, or (if run non-interactively) saved by redirecting output into a file.

"lhe output is ai N x N symmetric covariance (correlation) matrix, where N is the nmber of raster map
layers specified on the command line. For example,

r.covar map =!yr.1,,ayer.2,layer.3

would produce a 3x3 matrix (values are example only):

462.876649 480.411218 281.758307
480.411218 513.015646 278.914813
281.758307 278.914813 336326645

OPTIONS
The program will be run non-interactively, if the user specifies the names of raster map layers and any
desired options on the command line, using the form

r~o'var [-mrcq map=nametame,...]

where each name specifies the name of a raster map layer to be used in calculating the correations,
and the (optional) flags -m, -r, and -q have meanings given below. If these flags are not specified on
the command line, their answers default to "no."

Flags:

-m Include zero values in the correlation calculations, due to the mask.

-r Print out the correlation matrix.

-q Run quietly (without comnes on program progress).

Parameters:

nap=nawme[,na ,...] Existing raster map layer(s) to be included in the covariance/correlation
matrix calculations.

Alternately, the user can simply type rcovar on the command line, without program arguments. In
this case, the user will be prompted for flag settings and parameter values using the standard GRASS
parser interface described in the manual entry for parser.

PRINCIPLE COMPONENTS
This module can be used as the first step of a principle components transformation. The covariance
matrix would be input into a system which detennines eigen values and eigen vectors. An MN
c•varance matrix would result in N real eigen values and N eigen vectors (each composed of N real
nmunbers). In the above example, the eigen values and corresponding eigen vectors for the covariance
matrix are:
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C01i1JfIoikent eige~i Naluit. eigen vector
1 1159.-4 i202 <:0.69 1 (X)_ 0.720528 0.4805 11 >

2 5,.1)70541 < 0.71193',, -0.6-35820 -0.070394 >
3 146.3(13197 < 0226584 0347470 -0.846873 >

The component corrt'.ptwidi ng to cach vector cmu he produced using r.imipcalc as fo11omxs:

r.mapealc 'pc.1 =0.691002* layer.!I + 0.720528* layer.2 + 0.480511* layer.3'
r.mapcalc 'pc.2 0.711939* layer.!I - 0.635820* layer.2 - 0.070394* layer-3'
r.mupcalc 'pc.3 0.226584* layer.1 + 0.347470* laycri -0.84873*Ilnyer_3'

I~lote that based on thc relatfive si/cs of the cheii \icnvues., pc.1I wIll contain about 88% of the vaniaice in
the data set, pc.2 wýIIl contain ahout V10 of flhe vaI-iwUlc in dhe daita set, and pc.3 will contain abouti
110/0 of the variance i n the data set.

Also, note thait the rmisge of v;dtwc, produced III pe.!, pc.-'), and pc.3 will not (in g~eneral) beý the s.-tile
as those for layer. 1, layer.2, wukl layc'r.3. It may I-e necessary to rescale pc.I, pc.2 ard pc.3 to the
desired range (e.,,., () 255). '1ibs (-an be done %N ith r.rescale.

NOTES
If your svsten has a R?)RIRAN compiler, then the prograun nteigensystem in src-contrib can be-
compiled and used togenemate the eigen values und vectors.

SEE ALSO
iLpca, m~eigensystem, r.mapcalc, r.rescale, and parser

AUTHOR
Michael Shapiro. U.S. Army Conistniction Lngineering Research Laboratory
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NAME

r.cross - Creates a cross product of the category values from multiple raster map layers.
(GRAMS Raster Program)

SYNOPSIS
r~croina
r.cross hdp
r.cross [-qz] input =name,name[,name,...] output=name

DESCRIPTION
r.cross creates an output raster map layer representing all unique combinations of category values in
the raster input layers (input =name,name,name, ...). At least two, but not more than ten, input map
layers must be specified. The user must also specify a name to be assigned to the output raster map
layer created by r.cross.

OPTIONS
The program will be run non-interactively if the user specifies the names of between 2-10 raster mip
layers be used as input, and the name of a raster map layer to hold program output, using the form:

rcross [-qz] input =name,name[w ame,...] output =name

where each input name specifies the name of a raster map layer to be used in calculating the 4,oss
product, the output name specifies the name of a raster map layer to hold program output, and the
options -q and -z respectively specify that the program is to run quietly and exclude zero data values.

Alternately, the user can simply type r.Aoss on the conmand line, without program arguments. In this
case, the user will be prompted for needed input and output map names and flag settings using the
standard GRASS parser interface described in the manual entry for parser.

Flags

-q Run quietly. Supresses output of program percent-complete messages. If this flag
is not used, these messages are printed out.

-z DD not cross zero data values. This means that if a zero category value occurs in
any input data layer, the combination is assigned to category zero in the resulting
map layer, even if other data layers contain non-zero data. In the example given
above, use of the -z option would cause 3 categories to be generated instead of 5.

If the -z flag is not specified, then map layer combinations in which not all
category values are zero will be assigned a unique category value in the resulting
map layer.

Parameters:

input =name,name[ ,name,...]
The names of between two and ten existing raster map layers to be used as input.
Category values in the new output map layer will be the cross-product of the
category values from these existing input map layers.

output =name The name assigned to the new raster map layer created by r.cross, containing
program output.
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EXAMPLE
For example, suppose that, using two raster map layers, the following combinations occur:

mapl map2

0 1
0 2
1 1
1 2
2 4

r.cross would produce a new raster map laver with 5 categories:

mapl map2 output

0 1 1
0 2 2
1 1 3
1 2 4
2 4 5

Note: The actual category value assigned to a particular combination in the result map layer is
dependent on the order in which the combinations occur in the input map layer data and can be
considered essentially random. The example given here is illustrative only.

SUPPORT FILES
The category file created for the output raster map layer describes the combinations of input mnap layer
category values which generated each category. In the above example, the category label.s wotdd be:

category category
value label

1 layerl (0) layer2(1)
2 layerl (0) layer2(2)
3 layerl (1) layer2(l)
4 layerl (1) layer2(2)
5 layerl(2) layer2(4)

A random color table is also generated for the output map layer.

NOTES
When run non-interactively, r.cross will not protect existing files in the usr's mapset. If the user
specifies an outpu: file name that already exists in his inapset, the existing file will be overwfrinc bw
the new r.cross output.

SEE ALSO
r.corr, r.covar, r.stats, and parser

AUTHOR
Michaci Shapiro, U.S. Army (Axnslniction lngineering Research Ltborator'
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NAME
r.describe - Prints terse list of category values found in a raster map layer.
(GRASS Raster Program)

SYNOPSIS
r.describe
r.describe help
r.describe [-lrqdl mp=name

DESCRIPTION
r.describe prints a terse listing of category values found in a user-specified raster imp layer.

Ihe program will be rm non-intcractively, if the user specifies the name of a raster map layer and any
desired flags on the command line, using the form

r.describe [-Irqd] map=name

where the map name is the namre of a raster map layer whose categories are to be described, and the
(optional) flags -1, -r, -q, and -d have the meanings described below.

Alternately, the user can siniply type r~describe on the command line, without program arguments. In
this case, the user will be proumpted for needed flag settings and the parameter value using the standard
GRASS parser interface described in the manual entry for parser.

PROGRAM USE
'lhe user can select one of the following two output reports from r.describe:

(1) IANGE(jJ. A range of cattgory values found in the raster map layer will be printed. The range is

di'vided into three grtxips: negative, positive, and zero. If negative values occur, the minirmum and
nuaximum negative values mill be printed. If positive values occur, the mninimum and maximum
tp)sitive values will be printed. If zero occurs, this will be indicated.

(2) FIUIL [1ST. A list of all category values that were found in the raster map layer will be printed.

The following simple output from r.describe:

02-4 10-13

nwluis that category data values 0, 2 through 4, and 10 through 13 occurred in the ,anaed map layer.

'ic user mtust choose to read the nmap layer in one of two ways:

(I) I)IRF( Ti Y. The. current geographic region and mask are ignored and the full raster map layer is
read. Ibis method is useful if the user intends to reclassify or rescale the data, since these functions
(r.reclass and r.rescale) also ignore the current geographic region arnd mask.

(2) RI:(iONID) and MASKFI). lhe mnap layer is read within the current geographic region, masked
by the current mask.
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NON-INTERACTIVE PROGRAM USE
r.describe examines a user-chosen raster map layer. If run non-interactively, the layer name must be
supplied on the command line.

A compact list of category values that were found in the data layer will be printed.

Following is a sample output:

0 2-4 10-13

-1 Print the output one value per line, instead of the default short form. In the above example,
the -1 option would output:

0
2
3
4
10
11
12
13

-r COly print the range of the data. The highest and lowest positive values, and the highest and

lowest negative values, are output. In the above example, the -r option would output:

02 13

If the -1 option is also specified, the output appears with one category value per line.

-q Quiet. The -q option will tell r.describe to be silent while reading the raster file. If not
specified, program percentage-completed messages are printed.

-d Use the current geographic region settings. Normally, r.describe will read the data layer
directly, ignoring both the current region settings and mask. The -d option tells r.dscribe to
read the map layer in the current region masked by the current mask (if any).

NOTES
The range report will generally run faster than the full list.

SEE ALSO
g.region, r.mask, r.reclass, r.rescale and parser

AUTHOR
Michael Shapiro, U.S. Army Construction Engineering Research Laboratory
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NAME

r.drain - Traces a flow through an elevation model on a raster map layer.
(GRASS Raster Program)

SYNOPSIS
r.drain
r.drain help
r.drain input=name output=namne [coordinate=x,y[.,y,...]]

DESCRIPTION

r.drain traces a flow through a least-cost path in an elevation model. The elevation surface (a raster
map layer input) might be the cumulative cost map generated by the r.cout program. The ouiput result
(also a raster map layer) will show one or more least-cost paths between each user-provided location(s)
and the low spot (low category values) in the input model.

The program will be run non-interactively, if the user specifies the names of raster map layers and any
desired options on the command line, using the form

r.drain input=name output=namne [coordinate =x,y[ ,xy,...]]

where the input nane is the name of a raster map layer to be used in calculating drainage, the output
name is the name of the raster map layer to contain output, and each xy coordinate pair is the
geographic location of a point from which drainage is to be calculated.

Alternately, the user can simply type r.drain on the comnmand line, without program arguments. In
this case, the user will be prompted for needed parameter values using the standard GRASS parser
interface described in the manual entry for parser.

OPTIONS
Program parameters are as follows.

Parameters:

input=name Name of raster map layer containing cell cost infonnation.

output=name Name of raster map layer to contain program output.

coordinate =x,y[ ,xy,...]
Each xy pair is the easting and northing (respectively) of a starting point from
which a least-cost corridor will be developed As many points as desired can
be input. (But, see BUGS below.)

EXAMPLE

Consider the following example:

Input: Otput:
EBevation Surface Ieast Cost Path

201 191 17. 16. 17. 16. 16. . 1 . 1 . 1
* . I-.--- I . . . . . .. . . . . ..
18. 18. 24. 18. 15. 12. 11. . 1

22. 16. 16. 18. 10. 10. 10. . 1

17. 15. 15. 15. 10. 8 . 8 . 1

24. 16. 8 7 . 8 0 .12 . 1

* 17. 9 .8 .7 ..6 .1 . . . . . .17. 9 8 7 .8 6 .12

"lhe tLser-provided starting kxlation in the alxoe example is the boxed 19 in the left-hand map. The
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path in the output shows the least-cost corridor for moving from the starting Ixbx to the lowest
(smallest) possible point. This is the path a raindrop would take in this landscape.

BUGS
urrently, r.drain will not actually provide output for more than one pair of input coordinates stated on

the canmnand line.

r.drain also currently finds only the lowest point (the cell having the smallest category value) in the
input file that can be reached through directly adjacent cells that are less than or equal in value to the
cell reached immediately prior to it; therefore, it will not necessarily reach the lowest point in the input
file. It currently finds pits in the data, rather than the lowest point present.

Only one least-cost path is currently printed to the output file for the user.

Sometimes, when the differences among cell category values in the r.cost cumulative cost surface
output are small, this cumulative cost output cannot accurately be used as input to r.drain (r.drain will
output bad results). This problem can be circumvented by making the differences between cell category
values in the cumulative cost output bigger. It is recommended that, if the output from r.cost is to be
used as input to r.drain, the user multiply the input cost surface map to r.cost by the value of the map
resolution, before running r.cost. This can be done using r.mapcalc or other programns. The map
resolution can be found using g.region.

SEE ALSO
g.region, r.cost, r.mapcalc, and parser

AUTHOR
Kewan Q. Klhawaja, Intelligent Engineering Systems ILaoratory, M.I.T.
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NAME
r.grow - Generates an output raster map layer with contiguous areas grown by one cell (pixel).
(GRASS Raster Program)

SYNOPSIS
r.grow
r.grow help
r.grow [-bqJ input=name output =name

DESCRIPTION
r.grow adds one cell around the perimeters of all areas in a user-specified raster map layer and stores
the output in a new raster map layer.

An area consists of any contiguous clump of cells with non-zero category values. No distinction is
made between differing category values within an area. Rather, a border is grown around the outside of
each entire contiguous set of non-zero cells.

The output raster map layer will not go outside the boundaries set in the current geographic region.
Thus, if a contiguous area in the input raster map layer extends to the geographic edge of the current
map layer, no new bonier cells can be added to that side of the area.

Growth around a rectangular area in the input raster map layer will occur straight out from each edge,
but not diagonally from the corners of the rectangle. Thus, the "grown" border area will contain lines
along the edge of the original rectangle, but the comers of the border will not be squared off. Instead,
the lines of the border that go along each side of the original rectangle will touch only at the corners of
the cells at the end of each line.

OPTIONS
The user can run r.grow either interactively or non-interactively. The program is run interactively if
the user types r.grow without specifying flag settings and parameter values on the command line. In
this case, the user will be prompted for input.

Alternately, the user can run r.grow non-interactively, by specifying the names of an input and output
map layer, and including any desired flags, on the command line.

Flags:

-b Output a binary raster map layer having only zero-one category values, regardless
of the category values in the input map layer. In this case, all cells with a non-
zero category value in the input map layer are assigned to category 1 in the
output map layer. If the -b flag is not used, these cells will retain their original
non-zero category values. In either case, all cells whose category value is
changed from 0 during the growing process are assigned a category value of 1 in
the output map.

-q Run quietly, supressing printing of information about program progress to
standard output.

Parameter.:

input=name Name of an existing raster map layer in the user's current mapset search path
containing areas to be "grown."

output =naine Name of the new raster map layer to contain program output. This map will be
binary if the user sets the -4 flag. Otherwise, input map cells having nou-zero
category values will retain their original values. In either case, all cells whose
values changed during growth will be assigned category value I in the output
map.
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NOTES
"The r.grow command can be used to represent the boundary of one or more areas. In this case, the
zero-one (binary) output option should NOr be used. Then the input map laver can be subtracted fron
the output map layer using the rjnapcalc conunand. All original non-zero category values will be
subtracted out, leaving the boundary areas only. This resulting zero-one boundary depiction can be
displayed over other related raster map layers using the overlay option of d.rast.

If die resolution of the current geographic region does not agree with the resolution of the input raster
map layer, unintended resmnpling of the original raster nmp layer may occur. The user shLxdd Ie sure
that the current geographic region is set properly.

SEE ALSO
d.rast, g.region, r.mapcalc, r.poly

AUTHOR
Mairjorie Larson, U.S. Anry Construction Engineering Research laboratory
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NAME
r.in.ascii - Convert an ASCII raster text file into a (binary) raster map layer.
(GRASS Raster Data Import Program)

SYNOPSIS
rJn.ascii
rin.asdi help
rin-asdi input=name otputt=name [title =-"phrase"]

DESCRIPTION
r.in.ascii allows a user to create a (binary) GRASS raster map layer from an ASCII raster input file
with (optional) title.

COMMAND LINE OPTIONS
Parameters:

input =name Name of an existing ASCII raster file to be imported.

output=naim Name to be assigned to resultant binary raster map layer.

title="phrase" Title to be assigned to resultant raster map layer.

The input file has a header section which describes the location and size of the data, followed by the
data itself.

"The header has 6 fines:

north: xxxxxx.xx
south: xxxxxx xx
east: xxxxx.xx
west: xxx xxxx
rows: r
cols: c

The north, south, east, and west field values entered are the coordinates of the edges of the geographic
region. The rows and cols field values entered describe the dimensions of the matrix of data to follow.
The data which fdlows is r rows of c integers.

EXAMPLE

The following is a sample input file to r.in.ascii:
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north: 4299000.00
south: 4247000.00
east: 528000.00
west: 500000.00
rows: 10
cols: 15

1 234567891011 12 1314 15
1234567891011 121314 15
1 234567891011 121314 15
1 234567891011 12 131415
1 23456789 1011 12 1314 15
1 23456789 10111213 14 15
1 23456789 1011 121314 15
1234567891011 1213 14 15
1 23456789 1011 12131415
1234567891011121314 15

NOTES
The geographic coordinates north, south, east, and west describe the outer edges of the geographic
region. They run along the edges of the cells at the edge of the geographic region and NOT through
the center of the cells at the edges.

The data (which follows the header section) rust contain r x c integers, but it is not necessary that all
the data for a row be on one line. A row may be split over many lines.

AUTHOR
Michael Shapiro, U.S. Army Construction Fmgineering Research Laboratory
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NAME
r.in.1i - Converts raster data referenced using latitude and longitude coordinates to a LTMT-referenced
map layer in GRASS raster format.
(GRASS Raster Data Import Program)

SYNOPSIS
r.inJI
r.inJl help
rjnJ! I-sJ input=;nam output=nanw bpc=tvalue corner =cornerlaton dim onsi=n=rows,cois

res---atres,lonres spheroid =ntnw

DESCRIPTION
This program converts raster data referenced using latitude and longitude coordinates to a UMI-
referenced map layer in GRASS raster format. rznll is prinwrily used as the final program in
converting DIFED) and DEM digital elevation data to GRASS raster format, txit is not limited to this
use. rin.1i uses the user's current geographic region settings. Only data that falls within the current
geographic region will appear in the final raster map layer.

r.in.ll requires the user to enter the following information:

COMMAND LINE OPTIONS
Flags:

-s Signed data (high bit means negative ', alue).

Parameters:

input =nane Name of an existing input raster map layer.

output =naim Name to be assigned to the output raster map layer.

bpc=value Number of bytes per cell.

corner =corner,latjon
Che comer latitude and longitude of the input.
Format: {nwl nel swl se},dd:mm:ss{NI S},ddd:mm:ss{EI W)

The latitude and longitude are specified as dd.mm.ssH where dd is degrees, mnm
is minutes, ss is seconds, and H is the henisphere (N or S for latitudes, E or W
for longitudes).

For example, to specify the southwest corner: corner=sw,46N,120W

Nole: the latitude aid longitude specified are for the center of the corner cell.

dimensio m=rows,cois
Ntunber of rows and colunms in the input file.

res--oiaresonres Resolution of the input (in arc seconds).

.spheroid =nane Namc of spheroid to be used for coordinate conversion.
Options: airy, aistralian, bessel, clark66, everest, grs8O, hayford, internatioial,
krasovsky, wg.s66, wgs72, wg.s,4

EXAMPLE
"Ihe c(toinuu)I1l line:

r~in.l input =rot.out output =import.out dimension --358,301 bpc =2 res--3,3
corner =sw,37:I3N,103:45W spheroid =wgs72
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reads data fron the file rot.out, converts the data, and stores them in the file imort.out. The data to
be converted are made up of 358 rows and 301 columns, and have a resolution of 3x3 arc seconds.

NOTES
In the conversion of DT)ED and DEM elevation data to raster map layer format, r.in.ll follows
execution of the data rotation program rerot9. Because the user can glean information on the number
of rows and columns, the resolutions of the latitude and longitude, and the number of bytes per column
from the header file produced by the tape extraction programs nufted.extract and ,n.maUSGSread,
the user .;hould recall that mtrotgO has rotated the files produced by the tape extraction programs 90
degrees; this means that the user shoudd INTERCILXNGE the iiunbers of rows and columns present in
the header file for input to r.in.JI. The number of rows shown in the tape extract header file now
become the number of colunis in the mnroI9O output file; the number of columns shown in the tape
extract header file are now the number of rows present in the m.rotO output file.

"Mhe user should also note that the raster map layer imported into GCRASS will be baised on the current
geographic region settings. The boundaries of this geographic region should therefore be checked
before importing the raster map layer. Data outside of the geographic region will not be imported and
missing data will be assigned the category value "no data."

SEE ALSO
m.dnaUSGSread, mn.ded.exanwne, nmdted.extract, nmrot9

AUTHOR
Michael Shapiro, U.S. Army Construction Engineering Research Laboratory
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NAME
r.in.sunrast - Converts a SUN raster file to a GRASS raster file.
(GRASS Raster Data Import Program)

SYNOPSIS
rin.sunrast

DESCRIPTION

'This program converts a SUN raster file that has been created by SUN's "screendump" utility to a
GRASS raster file. Oitput is placed in the Icell directory under the user's current GRASS mapset.

The program prompts the user to enter the name of the SUN raster file to be converted and the name to
be assigned to the GRASS raster file to contain the resultant image.

It is reconunended that this program be used in an xy database (as opposed to, for example, a UFM
data base), since the cell header is created with nonsense coordinates (i.e., coordinates designed only to
specify the number of rows and columns in the image). (O course, the user can adjust the cell header
after import using r.support.

The user must, of course, first create the SUN raster file to be converted, either by running the SUN
"screendump' utility (to capture a displayed image) or by some other means (e.g., from a scanning
system that produces SUN raster file format).

NOTES
This program remains under alpha testing. It resides in the src.alpha directory and must be compiled
separately by the user.

SEE ALSO
SUN screenduerp utility,

r.support and parser

AUTHOR

Michael Shapiro, U.S. Army Construction Engineering Research Laboratory
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NAME
r.infer - Outputs a raster map layer whose category values represent the application of user-specified
criteria (rules statements) to other raster map layers' category values.
(GRASS Raster Program)

SYNOPSIS
rjnfer
rJnfer help
ranfer [-vtj rulesile=nane

DESCRIPTION
r.infer is an inference engine which applies a set of user-specified rules to named raster map layers. A
new raster map layer named infer is created as output, whose category values reflect the ability of each
cell in the named input layers to satisfy the named conditions.

r.infer commands (conditions and consequences) are typed into a file by the user using a y'stem editor
like vi, and then input to r.infer as the rulesfile named on the conmmnd line. The results are used to
generate a new raster map layer named infer in the user's current mapset. This program perfonrs
analyses similar to r.combine, but uses a (possibly) more pleasing syntax and approach.

OPTIONS
The program will be run non-interactively if the user specifies the name of a rules file and any desired
flags on the command line, using the form:

r.infer [-vt] rulesfile=='name

where name is the name of an ASCII file containing valid input rules to r.infer, and the (optional) flags
-v and -t have the meanings described in the (PTIONS section, below.

Alternately, the user can simply type rinfer on the command line, without program arguments. In this
case, the user will be prompted for the needed parameter value and flag settings using the standard
GRASS parser interface described in the manual entry for parser.

Flags:

-t Allows the user to run r.infer in test mode. The user is questioned about the truth of each
condition named in the file. r.infer t'n outputs the value that would be placed in the new
layer infer for a cell meeting conditions specified by the user. When no sets of conditions
stated in the input file are satisfied (based upon the user's answers), cell values of zero are
output. Test mode is used to test the accuracy of the user's logic. Users are encouraged to run
r.infer in test mode prior to actually creating map layers.

-v Makes r.infer run verbosely, giving infonnation about each cell as it is analyzed according to
the statement conditions.

Parameter:

ruleslile=nanm
Allows the user to input rides to r.infer from an ASCII file, rather than from standard input.
"This nidesfile must exist in the user's current working directory or be given by its ftdl
pathname. File rides statements take the same form as those given on the conmmand line.
Examples of valid rules statements are given in the sections below.
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COMMANDS AND STATEMENTS
The following commands are available in r.infer:

Command Aliases Followed By Such As

IFMAP ANDIFMAP cellmap cat# geology 2
__ANDMDAP _

IFNOTMAP ANDNOTMAP cellmap cat# geology 2

TINMAPHIIYP cat#sta ement] 3 nice vacation spot
"ITIEN statement No sandstone

condition

IF AND predefined No sandstone
ANDIF statement condition

These five commands may be used to formulate statements with functions ranging from a simple
reclassification to a more complex expert system type application. Statements are composed of one or
more conditions followed by one or more hypotheses and/or condusions. The use of aliases is
provided to allow for the use of a command which has an English meaning consistent with the logic at
that point.

Following is a description of each of the five cormmnds. The map layers used in the examples are in
the Spearfish sample data base.

ItvMAP
Map condition.
Map conditions are questions to each cell about the presence of specified map layer category values.

r.infer questions each cell in the named map layer (here, geology) about its contents (i.e., category
value). Cells which satisfy the named condition(s) stated by IFMAP (i.e., here, those cells which
contain geology map layer category values 4 or 5) will be assigned the subsequently-stated map
conclusion or hypothesis (category), in the new map layer infer. Cells which fail to satisfy named map
condition(s) will continue to move down through the user's rulesfile (searching for conditions it is abk
to satisfy) if any additional conclusions/hypotheses are stated in the file, or will be assigned category
zero in the new map layer infer (if no additional conclusions/hypotheses are possible in this rulesflde).

example: IFMAP geology 4 5

IFN(IMAP
Map condition.
like IFMAP, but instead questions each cell about the absence of specified map layer categories. Cells

which meet the IFN(1MAP conditions (i.e., below, those cells which do NOT include owner map layer
category value 2) will be assigned the named conclusionothesis, in the new map layer infer.

example: IFNOTMAP owner 2

"I II .NMAPI IYI'
Map conclusion.
Assigns each cell a speciiid category value in the new map layer infer based on the cell's ability or faiilure

to meet conditions namuled albove this THn ENMAPIIYP statement in the rulesfde. hie user shotld note
lhat althouigh the user can specify a tuniquely-nmned rulesfile, r.infer always directs its outpun to a file
mL1mc0d infer in the current mlapset (overwriting whatcver is cturrently in this tile). 'Iherefore, if the user
% ishcs to ,•iNe this file for future use, this tile should be renluncd xefore the user next nums r.infer (c.,,
usinig the (iRASS coninand g.renan').
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It is important to realize that r.iifer rins through the conditions stated in the named rulehsfde one cell
at a time, moving from the top of the raster input file to the bottom of the raster input file. As soon as
the cell currently being examined by r.infer satisfies a set of conditions, it is assigned a category value
in the nevw map layer rnfer. r.infer does NCJ check to see if that same cell satisfies other conditions
named further down in the input file, too. Instead it moves on to the next cell, and begins anew with
the conditions named at the top of the input tile. Essentially, this means that conclusions made higher-
up in the input file have precedence over conditions named further down in the input file.

example: IFMAP density 1
THENMAPHYP 1 no trees

In the above example, all cells having a category value of 1 (non-forest) in the map layer density, -re
assigned a category vahu- of I in the resultant map layer infer. T1he trailing text "no trees" is entered
into the category support ile for category 1 in the new map layer infer.

THEN
Statement hypothesis.
At the conclusion of one or several condition statements, instead of making a map conclusion as with

TIENMAHYP, the conditions are used to create a hypothesis. This may then be referenced in later
statenents using the IF command. The trailing text at the end of the THEN statement is used as the
means with which to reference the hypothesis. An example follows the dercripti. n of IF below.

IF
Statement condition.
States a condition based on an hypothesis that was created by a previous THEN statement. IF may be used

only after a THEN has set up the group of statements that are to be referenced later.

example: IFMAP elevatimn.255 170-255
ANDIFMAP density 3 4
THEN high elevation with trees

IF high elevation with trees
ANDIFMAP owner 2
THENMAPHYP 1 this is the place

The above example queries each cell for the presence of both elevations greater than 1580 meters (i.e.,
for elevaton.255 category values 170-255) and a medium to high density of trees (i.e., density
category values 3 4). All areas (i.e., cells) that satisfy these criteria are assigned to the hypothesis
"high elevation with trees." The "!" simply tells r.infer to ignore whatever appears on that line (a
comment statement), and is used here for readability.

The IF statenent then references cells ;2ving "high elevation with tees" (i.e., those cells that satisied
both of the above condition, named by the IFMAP and ANDIFMAP statements). If a cell both has
"high elevations with trees" and owner map layer category 2 (areas ,vned by the Forest Service), it is
assigned by the TItENMAPHYP statement to category 1 in the new map layer infer. The trailitig text
"this is the pla'-e" is automatically entered into the category support file for the new map infer. Cells
failing to meet all of the conditions stated in this input file will be assigned category 0 in the new map
layer infer.

SEE ALSO
GRASS Tutorial: r.infer
g.renanm, r.conbine, r.mapcalc, r.weight, and parser
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AUTHOR
James Westervelt, U.S. Army Construction Engineering Research Labotory

Special recogntion goes to:
George W. Hageman
SOFIMAN Enterprises
P.O. Box 11234
Boulder, Colorado 80301

Daniel S. Cox
In Touch
796 West Peachtree St. NE
Atlanta, GA 30308

Mr. Hageman, in the spring of 1986, submitted an inference engine to the UNIX network. Mr. Cox
reworked the code submitting an new version shortly thereafter. It is this code that forms the basis for
r.infer.
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NAME
r.info - Outputs basic information about a user-specified raster map laver.
(GRASS Raster Program)

SYNOPSIS
rJnfo
r.info help
rJnfo map=name

DESCRIPTION
r.info reports some basic information about a user-specified raster map laver. lits map laver mntst
exist in the user's current mapset search path. Information about the map's bxondaries, resolution,
projection., data type, category number, data base location and mapset, and history are puti into a Lible
and written to standard output. The types of infornnion listed can also be fotud in the /cals, /cellhd.
and hist directories under the nmapsct in which the namned map is stored.
"The program will be run non-interactively if the user specifies the namne of a raster map layer on the
command line, using the form:

rinfo map =fan&e

where name is the name of a raster nrap layer on which the user seeks inforintion. '"he user can save
the tabular outpui to a file by using the UNIX redirection mechanism (<); for exanmple, the ustr mimight
save a report on the soil." map layer in a file called soil.rpt by typing:

rinfo map=soils > soilxrpt

Alternately, the user can simply type r.info on the coinuand line, witlhuxt progriun argumentss. In this
case, the user will be prompted for the name of a raster map laver using cthe standard GRASS parscr
interface described in the mnual entry for parser. Ihe iLser is asked whether lie wishes to print the
report and/or save it in a file. If sa~cd, the report is stored in a user-naned file in the user's home
director.. Belthv is the report prodluced Ib r.info for the raster map geology in the Spearfish samnple
data txase.

layer: geology Date: Mon May 4 10:00:14 1987
I)cation: spearfish Login of Creator: grass
Mapset: PERMANITXJ
Title: Geology

Type of Map: raster Numelx-r of Catcegories: 9
Rows: 140
Cohmns: 190
Total Cells: 26(AX)

Projection: UIIM (zone 13)
N: 4928000.00 S: 49140(X).(X) Res: 100.00
F': 609000.00 W: 59(XX)O.(X) Res: 100.00

Data Source:
Raster filc proxluced by I'R( )S l~ita (:enter

Data 1 'lscfiption:
Shows the geology for the mnap area

Comments:
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SEE ALSO
g.mapsets, r.coin, r.describe, r.report, rstats, r.support, r.what, and parser

AUTHOR
Michael O'Shea, U.S. Army Construction Enigineering Research Laboratory
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NAME
r.line - Makes a new binary GRASS vector file by extracting line features from a thinned raster file.
(GRASS Raster Program)

SYNOPSIS
rJine
rJine help
rnine input=name output=name [type=namel

DESCRIPTION
r.line scans the named raster map layer (input=nane) and extracts thinned linear features into the
named vector file (output=name). r.line assumes that the input map has been thinmed using r.thin.

OPTIONS
The user can run this program either non-interactively or interactively. The program will be run non-
interactively if the user specifies progrun arguments on the command line, using the form:

rnine input=name output=name [type=rnarnel

If the user specifies input raster and output vector map names on the command line, any other
parameter values left unspecified on the connnand line will be set to their default values (see below).
Alternately, the user can simply type rnine on the command line, without program arguments. In this
case, the user will be prompted for parameter values using the standard GRASS parser interface
described in the manual entry for parser.

Parameters:

input=namne Name of existing raster file to be used as input.

output=name Name of new vector file to be output.

type=Wnae line type of the extracted vectors: either line or area. Specifying line will type
extracted vectors as linear edges. Specifying area will type extracted vectors as
area edges.
Options: line or area
Default: type=line

NOTES
r.line extracts vectors (aka, "arcs") from a raster file. These arcs may represent linear features (like
roads or streams), or may represent area edge features (like political boundaries, or soil mapping units).
The attribute type option allows the user to establish the use of either linear or area edge attributes for
all of the extracted vectors.

r.poly may be used to extract vectors that represent area features (like soil mapping units, elevation
ranges, etc.) from a raster file.

The user must run v.supporl on the resultant vector (v.digit) files to build the dig__plus information.

r.thin and r.line may create excessive nodes at every junction, and may create small spurs or "dangling
lines" during thinning and vectorization. These nodes and spurs may be removed using vtrim.

This program remains under alpha testing. It resides in the src.alpha directory and mnust be compiled
separately by the user.

BUGS

The input raster file MUST be thinned by r.thin; if not, r.line may crash.

SEE ALSO
r.poly, r.thin, vA~dgit, v.support, v.1rinm and parser

AUTHOR
Michael Baba, DBA Systems, Inc., 10560 Arrowhead Drive, Fairfax, Virginia 22030
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NAME
r.los - line-of-sight raster analysis program.
(GRASS Raster Program)

SYNOPSIS
rios
rJos help
rJto input =name output=name coordinate=xy [[ptt-map=name] [ebs-dev =value]

[max-dist =value]

I)ESCRllYI'ION
r.hos generates a raster map output in which the cells that are visible from a user-specified observer
locition are marked with integer values that represent the vertical angle (in degrees) required to see
those cells.

lhe prgramn can Ie run either non-interactively or interactively. lo run r.ios non-interactively, the
tLser m.ust specify at least an input file name, output file name, and the geographic coordinates of the
ttucr's Nicwing location on the command line; any remaining parameters whose vadues are unspecified
on the conmmnand line will be set to their default values (see belov). Ntnm-interactive usage formiat is:

rJas input=name output =name coordinate=x,y [patt-map=namel [obselev -=value]
[max-dist =value]

.dternatelv, the user can type simply rJos on the command line; in this case, the program will prompt
the user for paraneter values using the standard GRASS interface described in the manual entry for
parser.

Parameters:

input=name Name of a raster map layer containing elevation data, used as program input.

output =name Name assigned to the file in which the raster program output will be stored.

coordinate =xy Ceographic coordinates (i.e., easting and northing values) identifying the desirem
location of the viewing point.

patt-map=name Name of a binary (1/0) raster map layer in which cells within the areas of interest
are assigned the category value '1', and all other cells are assigned the category
value '0'. If this parameter is omitted, the analysis will be performed for the
whole area within a certain distance of the viewing point inside the geographic
region boundaries.
Default: assign all cells that are within the nvaxdist and within the user's
current geographic region boundaries a value of 1.

obs__elev=value tlkight of the observer (in meters) above the viewing point's elevation.
Default: 1.75 (meters)

max-dist=value Maximum distance (in meters) from the viewing point inside of which the line of
sight analysis will be performe. The cells outside this distance range are
assigned the category value '0'.
Cptions: 0-99999 (stated in map units)
IDefault: 100

NOTES
Klr accurate results, the program miust be nt with the resolution of the geographic region set equal to
the resolution of the data (see g.region).

It is advisable to use a 'pattern layer' that identifies the areas of interest in which the line of sight
mualysis is required. Such a measure will reduce the time taken by the program to run.
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SEE ALSO
g.region, r.pat.place, and parser

AUTHOR
Kewan Q. Khawaja, Intelligent Engineering Systems Laboratory, M.I.T.
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NAME
r.nwpcalc - Raster map layer data calculator.
(GRASS Raster Program)

SYNOPSIS
r.lapealc
rjnapcalc [result =expression]

DESCRIPTION
r.mapcalc performs arithmetic on raster map layers. New raster map layers can be created that are
arithmetic expressions involving existing raster map layers, integer or floating point constants, and
functions.

PROGRAM USE
If used without command line arguments, r.rmpcalc will read its input, one line at a time, from
siandard input (which is the keyboard, unless redirected from a file or across a pipe). Otherwise, the
expression on the command line is evaluated. r.mapcalc expects its input to have the form:

result =expression

where result is the name of a raster map layer to contain the result of the calculation and expression is
any legal arithmretic expression involving existing raster map layers, integer or floating point constants,
and functions known to the calculator. Parentheses are allowed in the expression and may be nested to
any depth. result will be created in the user's current mapset.

"Ihe fornula entered to r.mapcalc by the user is recorded both in the result nmap title (which appears
in the category file for result) and in the history file for result.

"Sme characters have special meaning to the commaInd shell. If the user is entering input to rimapcalc
on the conmmand line, expressions should be enclosed within single quotes. See NOIES, below.

OPERATORS AND ORDER OF PRECEDENCE
Ihe following operators are supported:

Operator Meaning Type Precedence

mnoulus (remainder upon division) Arithmetic 4

/ division Arithmetic 4
imultiplication Arithmetic 4

+ aiddition Arithmetic 3
subtraction Arithmetic 3
equal Logical 2

S not equal Logical 2
> greater than Logical 2

greater than or equal Logical 2
< less than Logical 2
<= less than or equal Logical 2

&& and Logical 1
or Logical I

"lhe operators are applied from left to right, with those of higher precedence applied before those with
lower precedence. Division by 0 and modtdus by 0 are acceptable and give a 0 result. The logical
operators give a I result if the comparison is true, 0 otherwise.
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RASTER MAP LAYER NAMES
Anything in the expression which is not a number, operator, or function name is taken to be a raster
map layer name. Examples:

elevation x3 3d.his

Most GRASS raster map layers meet this naming convention. However, if a raster map layer has a
name which conflicts with the above rule, it should be quoted. For example, the expression

x = a-b

would be interpreted as: x equals a minus b, whereas

x = "a-b"

would be interpreted as: x equals the raster map layer named a-b

Al so

x = 3107

would create x filled with the number 3107, while

x = "3107"

would copy the raster map layer 3107 to the raster map layer x.

Quotes are not required unless the raster map layer names look like numbers or contain operators, OR
unless the program is run non-interactively. Examples given here assume the program is run
interactively. See NOTES, below.

r.ampcalc will look for the raster map layers according to the user's current mapset starch path. It is
possible to override the search path and specify the mapset from which to select the raster map layer.
This is done by specifying the raster map layer name in the form:

name@rnapset

bor example, the following is a legal expression:

result = x@PFRMANENT / y@SOILS

"The mapset specified does i,'a have to be in the mapset search path. (This method of overriding the
mapset search path is common to all GRASS commands, not just r.mapcalc.)

THE NEIGHBORHOOD MODIFIER
Maps and images are data base files stored in raster format, i.e., two-dimensional matrices of integer
values. In r.mapcai¢, maps may be followed bA a neighborhood modifier that specifies a relative
offset from the current cell being evaluated. T'he fornat is map lr,c], where r is the row offset and c is
the column offset. For example, nvpJl,2] refers to the cell one row below and two columni to the
right of the current cell, map[-2,4-I refers to the cell two rows above and one column to the left of the
current cell, and ?wpIO,1J refers to the cell one column to the right of the current cell. hlis syntax
permits the development of neighborhood-type fillers within a single map or across niutiple maps.

GRASS 4.0 (Sunmcr 1991) U.S. Arnmy (iRI. 282



r.mapcalc GRASS Reference Manual r napcalc

RASTER MAP LAYER VALUES FROM THE CATEGORY FILE
Sometimes it is desirable to use a value associated with a category's contents instead of the category
value itself. If a raster map layer name is preceded by the @ operator, then the labels in the category
file for the raster map layer are used in the expression instead of the category value.

For example, suppose that the rast.r map layer sodl.ph (representing soil pH values) has a category file
with labels as follows:

cat label

0 no data
1 1.4
2 2.4
3 35
4 5.8
5 7.2
6 8.8
7 9.4

"Then the expression:

result = @soils.ph • 10

would produce a result with category values 0, 14, 24, 35, 58, 72, 88 and 94.

Note that this operator may only be applied to raster map layers and produces a floating point value in
the expression. Also the category label must start with a valid nmner. Mlssing labels, or labels that
do not start with a number will (silently) produce a 0 value for that category.

;REY-SCALE EQUIVALENTS AND COLOR SEPARATES
It is often helpful to : anipulate the colors assigned to map categories. This is particularly useful when
the spectral properties of cells have meaning (as with imagery data), or when the map category values
represent real qtuantities (as when category values reflect true elevation values). Map color
manipulation can also aid visual recognition, and map printing.

"The # operator can be used to either convert map category values to their grey-scale equivalents or to
extract the red, green, or blue components of a raster map layer into separate raster map layers.

result = #nap

converts each category value in nap to a value in the range 0-255 which represents the grey scale level
implied by the color for the category. If the map has a grey-scale color table, then the grey level is
what •Anap evaluates to. Otherwise, it is computed as:

.18 * red + .81 - green + .01 * blue

"ihe # operator hLs three other fotrns: rhmp, gMnap, bMnap. These extract the red, green, or blue
components in the nained raster map, respectively. The GRASS shell script blend.sh extrats each of
these cormIients from two raster nmip layers, and combines them by a user-specified percentage.
"Ilhesc fomns allow color separates to be made. For example, to extract the red component fromn mVp
and store it in the iieL 0 255 map layer red, the user could type:

red = r~nap

lo assign this map grey colors type:

r.colors map=red color=niles
black
white
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To assign this map red colors type:

r.colors map=red color=rules
black
red

FUNCTIONS
The functions currently supported are listed in the table below. The type of the result is indicated in
the last column. F means that the functions always results in a floating point value, I means that the
function gives an integer result, and * indicates that the result is float if any of the arguments to the
function are floating point values and integer if all arguments are integer.

function description type
abs(x) return absolute value of x *

atan(x) inverse tangent of x (result is in degrees) F
cos(x) cosine of x (x is in degrees) F
exp(x) exponential function of x F
exp(x,y) x to the power y F
float(x) convert x to floating point F
if decision options: •

if(x) 1 if x not zero, 0 otherwise
if(x,a) a if x not zero, 0 otherwise
if(x,a,b) a if x not zero, b otherwise
if(x,a,b,c) a if x >0, b if x is zero, c if x <0

int(x) convert x to integer [ truncates] I
log(x) natural log of x F
log(xb) log of x base b F
max(x,y[,z...]) largest value of those listed •
nin(x,y[,z...]) smallest value of those listed •
round(x) round x to nearest integer I
sin(x) sine of x (x is in degrees) F
sqrt(x) square root of x F
tan(x) tangent of x (x is in degrees) F

FLOATING POINT VALUES IN THE EXPRESSION
Hoating point numbers are allowed in the expression. A floating point nmner is a nmnber that
contains a decimal point:

23 12. A1

Floating point values in the expression are handled in a special way. With arithmetic and logical
operators, if either operand is float, the other is converted to float and the result of the operation is float.
This means, in particular that division of integers results in a'(truncated) integer, while division of floats
results in an accurate floating point value. With functions of type * (see table above), the result is float
if any argument is float, integer otherwise.

H-•ever, GRASS raster map layers can only store integer values. If the final value of the expression is
a floating point value, this value is rounded to the nearest integer before storing it in the result raster
map layer.

Note that raster map layers in the expression are considered to be integers.
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EXAMPLES
To compute the average of two raster map layers a and b:

ave = (a + b)*2

To form a weighted average:

ave = (5*a + 3,b)/8.0

To produce a binary representation of the raster map layer a so that category 0 remains 0 and all other
categories become 1:

mask = a/a

"This tiold also be accomplished by:

mask = if(a)

To mask raster map layer b by raster map layer a:

result = if(ab)

REGIONAMASK
The user must be aware of the current geographic region and current mask settings when using
r.mapcalc. All raster map layers are read into the current geographic region masked by the current
mask. If it is desired to modify an existing raster map layer without involving other raster map layers,
the geographic region should be set to agree with the cell header for the raster map layer. For example,
suppose it is determined that the elevation raster map layer must have each category value increased
by 10 meters. The following expression is legal and will do the job:

new-elevation = elevation + 10

Since a category value of zero is used in GRASS for locations that do not exist in the raster map layer,
the new raster map layer will contain the category value 10 in the locations that did not exist in the
original elevation. Therefore, in this example, it is essential that the boundaries of the geographic
region be set to agree with the cell header. IHowever, if there is a current mask, then the resultant
raster map layer is masked when it is written; i.e., zero category values in the mask force zero values in
the output.

NOTES
Extra care must be taken if the expression is given on the comnmand line. Some characters have special
meaning to the UNIX shell. These include, among others:

*

It is advisable to put single quotes around the expression; e.g.:

result = 'elevation * 2'

Without the quotes, the *, which has special meaning to the UNIX shell, would be altered and
r.mapcalc would see something other than the *.

If the input comes directly from the kcytxard and the result raster map layer exists, the user will be
a.skcd if it can be owerwritten. Otherwise, the result raster map layer will automatically be overwritten
if it exists.
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Quoting result is not allowed. I kxvever, it is never necessary to quote result since it is always taken
to be a rasct- map layer name.

For formulas that the user enters from standard input (rather than from the command line), a line
continuation feature now exists. If the user adds \ to the end of an input line, rjmapcalc assumes that
the formula being entered by the user continues on to the next input line. There is no limit to the
possible number of input lines or to the length of a formula.

If the rrmpcalc formula entered by the user is very long, the map title will contain only some of it,
but most (if nort all) of the fonnula will be placed into the history file for the result map.

When the user enters input to r.mapcalc non-interactively on the command line, the program will not
warn the user not to overwrite existing map layers. Users should therefore take care to assign program
outputs raster tile names that do not yet exist in their current mapsets.

SEE ALSO
"r.mapcalc: PAn Algebra for GIS and Image Processing," by Michael Shapiro and Jamns Westervelt,
U.S. Army Construction Bngineering Research laboratory (March 1991).

"GRASS Tutorial: rnapcalc," by Marji Larson, U.S. Anny Construction Fngineering Research
Laboratory.

(Gey scale conversion is based on the C.I.E. xvyz system where y represents luminance. See
"Fundamentals of Digital Image Processing,' by Anil K. lain (Prentice Hall, NJ, 1989; p 67).

blends.h, g.region, r.colors, r.combine, r dnfer, r nask, r.weight

AUTHOR

Michael Shapiro, U.S. Army Construction Engineering Research Laboratory

GRASS 4.) (Sumrrner 1991) U.S. Army (! RI, 286



r.mask GRASS Reference Manual rxnask

NAME
r.mask - Establishes or removes the current working mask.
(GRAUS Raster Program)

SYNOPSIS
r.mask

DESCRIPT ION
"The r.mask proVgram allows the user to block out certain areas of a map from analysis, by "hiding"
themn from sight of other GRASS programs. This is done by establishing a mask. While a mask exists,
most GRASS programs will operate only on data falling inside the masked area, and ignore any data
falling outside of the mask.

Because the mask is actually only a reclass file called "MASK' that is created when the user identifies
a nmak using r.mask, it can be copied, renamed, removed, and used in analyses, just like other GRASS
raster map layers. "lhe user should be aware that a mask remains in place until a user renames it to
something other than "MASK", or remov•s it using r.nask or g.remowe.

r.rnask provides the following options:

I Remove the current mask
2 Identify a new mask

1ITURN Exit from program

"ihe user establishes a new mask by choosing option (2). The user will be asked to name an existing
raster nLuI) layer fromt among those available in the current mapset search path. Once done, the user is
shown it listing of this map's categories, and is asked to assign a value of "I" or "0" to each map
cat(- 'v. Areas assigned category value "1" will become part of the mask's surface, while areas
assigned category value "0" will become "no data' areas in the MASK file.

If :a cael(ýgor- is not assigned category value "I" it will automatically be assigned the category value "0"
in the resulting MASK file. Any cells falling in category "0" will fall outside the newly formed mask,
and their presence will be ignored by GRASS programs run later o(i, as long as the MASK file rema 1:
in place.

NOTFS
"Ilh aho•oe inethod for specifying a "mask" may seem coxnterintuitive. Areas inside the mask are not
hidden: ar•es oWStsidc the mask will be ignored until the MASK file is removed.

'Ihis program actually creates a raster map layer (reclass type) called MASK, which can be
",tUilxtiateol (renamed, renimoed, copied, etc.) like any other raster map layer.

SAmc,-hat similar prograni funictions to those perforaned by r.inask can be done using r.mapcalc,
g.region. aud other piuognns.

'lhis prIrain can only be run interactively.

SEE ALSO
g.Copy, g.region, g.remove, g.rename, r.combine, r.infer, r.mapcalc, r.nmapmnsk, r.reclass,
r.weighi

AUTHOR
Michacl Shapiro. U.S. Anny (')nstnmction Unginecring Reseatch ldhorator,
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NAME
r.mfilter - Raster file matrix filter.
(GRASS Raster Program)

SYNOPSIS
r.mfilter
r.mfilter help
r.mfilter [-qpz] input =name ou! -. =.name filter =name [repeat=value] [title= "phrase"j

DESCRIPTION
r.mfdlter filters the raster input to produce the ralter output according to the matrir filter designed by
the user (see FILTERS below). The filter is applied repeat times (default value is 1). The output
raster map layer can be given a title if desired. (This title should be put in quotes if it contains more
than one word.)

OPTIONS
The program can be rnm either non-interactively or interactively. To run r.mfdlter non-interactively, the
user should specify desired flag settings and parameter values or the conmnand line, using the form:

rinfilter [-qpz] input =name output =name filter =name Irepeat=value] [title ="phrase" I
If the user specifies input, output, and filter file names on the commard line, other parameters whose
values are unspecified on the command line will be set to their default values (see below).

Alternately, the user can simply type ramfilter on the command line, without program arguments. In
this case, the user will be prompted for flag settings and parameter values using the standard GRASS
parser interface described in the manual entry for parser.

Flags&

-q r.mfidter will normally print mezsages to indicate what it is doing as it proceeds.
If the user specifies the -q flag, the program will run quietly.

-z The filter is applied only to zero category values in the input raster map layer.
The non-zero category values are not changed. Note that if there is more than
one filter step, thiq rule is applied to the intermediate raster nmap laver -- only zero
category values which result from the first filter will be changed. hi mnost cases
this will NT' be the desired result. Hence -z should be used only with si-gle
step Olters.

Parameters:

input =name The name of an existing raster file containing data values to be filtered.

output=name he namne of the new raster file to contain filtered program Output.

filter =name The name of an existing,, uiser-created UNIX ASCII file whose contents is a
matrix def ining the way in which the input file will be filtered. The format of
this file is descrilxxl below, under FILlItS.

repeat=value "lhe number of times the filier is to be applied to the input data.
Options: integer values
D)efault: I

title ="phrase" A title to be assigned to the filtered raster output map. If the tiile exceeds one
word, it should be quoted.
l)efault: (nlone)
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FILTERS
The filter file is a normal UNIX ASCII file designed by the user. It has the following format:

TIT.E title
MATRIX n

n lines of n integers

DIVISOR d
TYPE S/P

TrLE A one-line title for the filter. If a title was nct specified on the command line, it can be
specified here. This title would be used to cmstit• a title for the resulting raster map
layer. It should be a one-line description of the filter.

MATRIX The matrix (n x n) follows on the next n lines. n must be an odd integer greater than or
equal to 3. The matrix itself consists of n rows of n integers. The integers nmst be
separated from each other by at least 1 blank.

DIVISOR The filter divisor is d. If not specified, the default is 1. If the divisor is zero (0), then the
divisor is dependent on the category values in the neighborhood (see HOW THE FILTER
WORKS below).

TYPE The filter type. S means sequential, while P means parallel. If not specified, the default is
S.

Sequential filtering happens in place. As the filter is applied to the raster map layer, the
category values that were changed in neighborng cells affect the resulting category value of
the current cell being filtered.

Parallel filtering happens in such a way that the original raster map layer category values
are used to produce the new category value.

More than one filter may be specified in the filter file. The additional filter(s) are described just like the
first. For examnple, the following describes two filters:

EXAMPLE FILTER FILE
"ITI J1, 3x3 average, non-zero data only, followed by 5x5 average
MAFR1X 3
I11
1ll
11l

DIVISOR 0
"I Y I i" !)

MATRIX 5
11111
11111
11111

)IVISOR 25
'IYPFI' I(

] RA.";" .4'.3, 1 ";111111 'r P'"- i I A1'1, . CT,'(I I,', ?S41
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HOW THE FILTER WORKS
"The filter process produces a new category value for each cell in the input raster map layer by
multiplying the category values of the cells in the n x n neightoihxol around the center cell by the
corresponding matrix value and adding them together. If a divisor is specified, the sum is divided 1y
this divisor, rounding to the nearest integer. (If a zero divisor was specified, then the divisor is
comlputeA for each cell as the sum of the MATRIX values where the corresponding input cell is non-
zero.)

If more than one filter step is specified, either because the repeat value was greater than one or because
the filter file contained more than one matrix, these steps are perfonned sequentially. This means that
first one filter is applied to the entire input raster map layer to produce an intermediate result; then the
next filter is applied to the intermediate result to produce another intermediate result; and so on, until
the final filter is applied. Then the output cell is written.

NOTES
If the resolution of the geographic region does not agree with the resolution of the raster map layer,
utintended resampling of the original data may occur. "he trcr should be sure that the geographic
region is set properly.

SEE ALSO
g.region, r.clwnp, r.neighbors, and parser

AUTHOR
Michael Shapiro, U.S. Army Consiruction Fngineering Laboratory
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NAME
r.neighbors - Makes each cell category value a function of the category values assigned to the cells
around it, and stores new cell values in an output raster map layer.
(GRASS Raster Program)

SYNOPSIS
r.neighbors
r.neighbors help
r.neighbtrs [-aq] input-name output=name method=name size=value [title="phrase"]

DESCR IP' ION
r.neighbors lhoks at each cell in a raster input file, and examines the category values assigned to the
cells in sonmc usc. defined "neighborhood" around it. It outputs a new raster map la\er in which each
cell is assivisnt'l ; category value ithat is some (user-specified) function of the values in that cell's
ncighlvrhlod. lFor example, each cell in the output layer might be assigned a category value equal to
the average of the category values appearing in its 3 x 3 cell "neighborhood" in the input layer.

"lTih piviailn ý.,i1I be rui non-interactively if the user specifies program arguments (see OPTIONS) on
the conirlra line. Alternately, the tscr can sirmply type r.neighbors on the command line. without
lpr'i'ra arguniiients. In this case, the utser will be prompted for flag settings and parameter values.

OPTIONS
'lhe user must specify the namnes of the raster map layers to be used for input anod output, the method
tLsed to ;anal'ze neighborhoo• category values (i.e., the neighborhold function or operation to be
perform•ed), and the size of the neighborhood. ()ptionally, the user can also specify the title to be
atssignWe to the raster map layer output, elect to not align the resolution of the output with that of the
inpti (the -a option), and elect to run r.neighbors quietly (the -q option). These options are described
further below.

Neighborhood Operation MethuLs: 'The neighborhood operators deternine what new category value
a center cell in a neighlborhood will have after examining category values inside its neighboring cells.
tIrch cell in a raster -rap layer becomes the center cell of a neighborhood as the neighborhood window
moves from cell to cell thronghout the map laver. r.neighbors can perform the following operations:

average The average category value within the neighborhood. In the following example,
the result w(tdd be:

(7*4 + 6 + 5 + 4-3)P = 5.66

'Pne result is rounded to the nearest integer (in this case 6).

median '[he catgorn , value found half-way throrgh a list of the neighlbohood's categomy
values, when these are ranged in numerical order.

mode mohe mst frequently occurring category value in the neighboxhod.

minimum ihe niirnmun categ•ry value within the neighborhiod.

maximum "lhe maximun category value within the neighborhood.
RIw Da ta Operation NrwI Iata

I7 I7 151 I I I 1
I-- I---- I---- I average ---- I --I-- I
4 I 7 141 -------- >1 161 I

I7 16 1I 4 ! I I I II- - I---- I---- I I ---- I I

diversity 'lhe number of different catet-ory values within the neighxorhod-xl. In the above
example, the diversity is fotr.

interpersion 'Mhe |e•e•ntag'e of cells col Haiii citt('%(ncs witih differ fri'-i he ael.eon

I- I (";tt wu rlc '•" I .. ,&rn\ I, *()1
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assigned to the center cell in the neighborhood, plus 1. In the above example, the
interspersion is:

5/8 - 100 + 1 = 63-5
The result is rounded to the nearest integer (in this case 64).

Neighborhood Size: The neighborhxtod size specifies which cells surrounding any given cell fall into
the neighborhood for that cell. The size rust be an odd integer. Options are: 1, 3, 5, 7, 9, 11, 13, 15,
17, 19, 21, 23, and 25. For example,

I.l-I- I-
3 x 3 neighborhood --- > > -[4-

I- I-I- I

-a If specified, r~neighbors will not align the output raster map layer with that of the input raster
map layer. Tle rneighbors program works in the current geographic region. It is
recommended, but not required, that the resolution of the geographic region be the same as that
of the raster map layer. By default, if unspecified, r.neighbors will align these geographic
region settings.

-q If specified, r.neighbors will run relatively quietly (i.e., without printing to standard output
notes on the program's progress). If unspecified, the program will prilm messages to standard
output by default.

NOTES
The r~neighbors program works in the current geographic region with the current mask, if any. It is
recommended, but not required, that the resolution of the geographic region be the same as that of the
raster map layer. By default, r~neighbors will align these geographic region settings. However, the
user can elect to keep original input and output resolutions which are not aligned by specifying this
(e.g., using the -a option).

r.neighbors copies the GRASS color files associated with the input raster map layer for those output
map layers that are based on the neighborhood average, median, mode, minimurm, and maximum.
Because diversity and interspersion are indices, rather than direct correspondents to input category
values, no color files are copied for these map layers. (The user should note that although the color
file is copied for averaged neighborhood function output, whether or not the color file makes sense for
the output will be dependent on the input data values.)

SEE ALSO
g.region, r.clwnp, rinapcalc, r.imsk, r~imfiter, r.support

AUTHOR

Michael Shapiro, U.S. Army Construction Fngineering Research laboratory
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NAME
r.outa.scii - Converts a raster map layer into an ASCII text file.
(GRASS Raster Data Export Program)

SYNOPSIS
r.outiasdi
r.out.asdi help
r.out.ascii [-hi map=name [digits=value]

DESCRIPTION
r.out.ascii converts a user-specified raster map layer (map=name) into an ASCII text file suitable for
expxor to other computer systems. The digits--value option (where value is a number of the user's
choice) can be used to request that numbers in the ouput be equally-spaced (i.e., columnar output).
Fach category value in the ASCII map layer will then take up value number of spaces. However, to
use this, the user should knvw the maxinmum number of digits that will occur in the output file, and add
oine to this number (to leave a space between each cohlmin). The user can find the maximum number
of digits occurring in the output file by running r.out.ascii without the digits=,vaue option.

"The GRASS program r.in.ascii can be used to perform the reverse function, converting an ASCII file
in suitable format to GRASS raster file format.

Flag:

-h Suppress printing of header information.

Parameters:

map=name Name of an existing raster map layer.

digits=value The minimum number of digits (per cell) to be printed.

r.ou.ascii can be run either non-interactively or interactively. The program will be run non-
interactively if the user specifies the name of a raster map layer and (optionally) a value for digits,
using the form

r.out.ascii map=uname idigits=valuej

where name is the name of a raster map layer to be converted to ASCII format, and value is the
minimum nunber of digits (per cell) to be printed to output. The user can also specify the -h option to
suppress the output of file header infornation.

Alternately, the user can simply type r.eut.ascii on the command line, without program arguments. In
this case, the 'iser will be prompted for parameter values using the standard GRASS parser interface
described in the manual entry for parser.

NOTES
"lhe o•utpul from r.omI.ascii may I-e placed into a file by using the UNIX redirection mechanism; eg.:

r.out.ascii map=soils >ouL.file

"Ilhe output file oit.file can then be printed or copied( onto a nmgnetic tape or floppy disk for export
lXIrlX)SCS.

SEE ALSO
r.in.ascii, wuid parser

A UTIIOR
Michacl Shapiro. U.S. (2omstniction lFiginccring Research I aloratorn
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NAME
r.paxch - Creates a composite raster map layer by using known category values from one (or more)
map layer(s) to fill in areas of "no data" in another map layer.
(GRASS Raster Program)

SYNOPSIS
r.iptch
r.patdm help
r.patcd [-q] input=namef[name,.... output=nanm

DESCRIPTION
The GRASS program r.patch allows the user to assign known data values from other raster map layers
to the "no data" areas (those assigned category value 0) in another raster map layer. This program is
useful for maldng a composite raster map layer from two or more adjacent map layers, for filling in
"holes" in a raster map layer's data (e.g., in digital elevation data), or for updating an older map layer
with more recent data.

The program will be run non-interactively if the user specifies program arguments on the command
line, using the form

r.-ptch [-q] input=name[,ame,...] output=name

where each input name is the name of a raster map layer to be patched, the output name is the name
assigned to the new composite raster map layer containing the patched result, and the (optional) -q flag
directs r.patch to run quietly.

The first name listed in the string input =name,name,name, ... is the name of the base map whose
zero data values will be attempted to be filled by non-zero data values in the second through tenth input
name maps listed. The second through tenth input name maps will be used to supply remaining
missing (zero) data values for the first input map name, based on the or,•er in which they are listed in
the string input=name,name,name, ....

Alternately, the user can simply type r.patch on the command line, without program arguments. In
this case, the user will be prompted for the flag setting and parameter values using the standard GRASS
parser interface described in the manual entry for parser.

Flag:

-q Directs that r.patch run quietly, suppressing outlput of messages on program
progress to standard output.

Parameters:

input =name,name,....
The name(s) of between one and ten existing raster map layers to be patched
together. The first of the ten maps listed will be used as a base map, and the
second through tenth nmps listed will be used to supply misting (zero) category
values for the first map.

output =-ame The unae of the new raster map to contain the resultant patched output.

EXAMPLE
Below, the raster map layer on the far left is patched with the middle (patching) raster map layer, to
produce the composite raster map layer on the right.

11102200 00110000 11112200
11022200 00110000 11122200
33332200 00000000 33332200
33330000 44444444 33334444
33300000 44444444 33344444
00000000 44444444 44444444
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Switching the patched and the patching raster map layers produces the following results:

00110000 11102200 11112200
00110000 11022200 11112200
00000000 33332200 33332200
44444444 33330000 44444444
44444444 33300000 44444444
44444444 00000000 44444444

NOTES
Frequently, this program is used to patch together adjacent map layers which have been digitized
separately. The programs v.n*quads and v.mkgrid can be used to make adjacent maps align neatly.

"Ihe user should check the current geographic region settings before running r.patch, to ensure that the
region boundaries encompass all of the data desired to be included in the ccuposite map.

Use of r.patch is generally followed by use of the GRASS programs g.remowe and g.renawm;
g.remove is used to remove the original (un-patched) raster map layers, while g.renanm is used to then
assign to the newly-created composite (patched) raster map layer the name of the original raster map
layer.

r.patch creates support files for the patched, composite output map.

SEE ALSO
g.region, g.remove, g.rename, rinrapcalc, r.support, v.mkgrid, v.rkquads, and parser

AUTHOR
Michael Shapiro, U.S. Army Construction Engineering Research Laboratory
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NAME
r.poly - Extracts area edges from a raster map layer and converts data to GRASS vector format.
(GRASS Raster Program)

SYNOPSIS
r.poly
r.poly help
r.poly [4] input=name output=name

DESCRIPTION
r.poly scans the named input raster map layer, extracts area edge features from it, converts data to
GRASS vector format, and smoothes vectors.

r.poly first traces the perimeter of each unique area in the raster map layer and creates vector data to
represent it. The cell category values for the raster map layer will be used to create attribute
information for the resultant vector area edge data.

A true vector tracing of the area edges night appear blocky, since the vectors outline the edges of
raster data that are stored in rectangular cells. To produce a btter-hxoking vector map, r.poly
smoothes the comers of the vector data as they are being extracted. At each change in direction (i.e.,
each comer), the two midpoints of the corner cell (half the cell's height and width) are taken, and the
line segment connecting them is used to outline this corner in the resultant vector file. (The cell's
cornenuost node is ignored.) Because vectors are smoothed by this program, the resulting vector map
will not be "true" to the raster map from which it was created. The user should check the resolution of
the geographic region (and the original data) to estimate the possible error introduced by smoothing.

OPTIONS
The user can run this program either non-interactively or interactively. The program will be run non-
interactively if the user specifies program arguments and flag settings on the command line, using:

r.poly [4] input=name output =name

Alternately, the user can simply type rqpoly on the command line without program arguments. In this
case, the user will be prompted for parameter values and flag settings using the standard GRASS parser
interface described in the manual entry for parser.

Flag:

-1 Smooth corners.

Parameters:

input=name Use the existing raster map name as input.

output =wame Set the new vector output file name to name.

NOTES
r.poly wxtracts oidv area edges from the naned raster input file. If the raster file contains other data
(i.e., line edges, or point data), the output may be wrong.

Ihe user must nln v.support on the resultamn file to build the needked topology infonntion stored in the
dig-plus file.

SEE ALSO

v.support and parser

AUTHORS
Original version of r.poly:
Jean F.zell, U.S. Arniv 0tnslnlction Fgineccring Research Iaantlory
Andrew 1-Heckin, U.S. Anrny (nstnrction lngincering Research Laboratotr
Modified program for smooihed lines: l)Da'id Satnik, Central Washington Utiversity, WA
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NAME
r.prof'e - Outputs the raster map layer values lying on user-defined line(s).
(GRASS Raster Program)

SYNOPSIS
r.proffle
r.proefle help
r.preffle map=name [reault=typel [width=value]

line=east,north,east,north[,east,north,east,north,...]

DESCRIPTION
This program outputs, in ASCII, the values assigned to those cells in a raster map layer that lie along
one or more lines ("profiles"). The lines are described by their starting and ending coordinates. The
profiles may be single-cell wide lines, or multiple-cell wide lines. The output, for each profile, may be
the category values assigned to each of the cells, or a single aggregate value (e.g., average or median
value).

COMMAND LINE OPTIONS
Parameters:

map=name Raster map to be queried.

result=type Type of result to be output.
Options: raw, median, average
I)efault: raw

Raw results output each of the category values assigned to all cells along the
profile. Median and average output a single value per profile: average outputs the
average category value of all cells under the profile; median outputs the median
cell category value.

line =easi,north,east,north[,eastnorth,east,norh,...J
The geographic coordinates of the starting and ending points that define each
profile line, given as easting and northing coordinate pairs. The user must stal :
the starting and ending coordinates of at least one line, and may optionaliy
include starting and ending coordinates of additional lines.

width --value Profile width, in cells (odd number).
leault: 1

Wider profiles can be specified by setting the width to 3, 5, 7, etc. The profiles
are then fonned as rectangles 3, 5, 7, etc., cells wide.

OUTPUT FORMAT

"Ihe (oXni, from this commni d is printed to the standard output in ASCII. The fonnat of the output
varies slightly depxending on the type of result. The first number printed is the nnumber of cells
assoCiated with the protile. For raw output, this number is followed by the individual cell vadues. For
avcragge and mcediami outptt, this njttlinber is followed by a single value (i.e., the average or the median
v'aluc).

'lhcsc examples. arc for tile elevatioN.dem raster map layer iii the spearfish sample data set distrikbted
with ( 6A.SS 4.0):

Single ceCl profilc:

r.profile map elevatiom.dem line =-593655,4917280,593726,4917351

4 1540 1I551 ,57 1;550

l,? \Y% . ' . r 1r l' l) L .S. A1,1m ('.RI-



r.prfile GRASS Reference Manual r.profile

3-cell wide profile:
r.pr•'le mnap=devatien.dem line =593655,4917280,593726,4917351 width =3

22 1556 1538 1525 1570 1555 1540 1528 1578 1565 1551 1536 1523 1569 1557 1546 1533
1559 1550 1542 1552 1543 1548

(Output appears as multiple lines here, but is really one line)

3-cell wide profile average:

r.prefle map=elevation.dem line -593655,4917280,593726,4917351 width--3
result =average

22 1548.363636

3-cell wide profile median:

r.profle map=elevatien.dem line =593655,4917280,593726,4917351 width --3
result =median

22 1549.000000

SEE ALSO
dprofile, r.transect

AUTHOR
Michael Shapiro, U.S. Army Construction Engineering Research Laboratory
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NAME
r.random - Creates a raster map layer and site list file containing randomly located sites.
(GRASS Raster Program)

SYNOPSIS
rzandmn
r.random help
r.random --qzl input=name nsites=number[%] [raster-output=name] jsiteiLoutput=namel

DESCR IPTION
"the program r.random allows the user to create a raster map layer and a site list fie containing
geographic coordinates of points whose locations have been randomly determined. The program locates
these raidomly-generated sites within the current geographic region and mask (if any), on non-zero
category value data areas within a user-specified raster map layer. If the user sets the -z flag, sites will
be ranrdomly generated across all cells (even those assigned category value 0).

"lhe raster.output raster map layer is created in the user's current mapset. The category values and
corresponding category names already associated with the random site locations in the input map layer
are assigned to these sites in the raster-output map layer. A color table, designed to contrast with that
assigned to the input, is generated for the raster-output.

The site-lists file created by r.random contains a listing of the sites' geographic coordinates; these
coordinates are the center points of the randomly-selected cells.

OPTIONS
The user may specify the quantity of random locations to be generated either as a positive integer
(e.g., 10), or as a percentage of the raster map layer's total area (e.g., 10%, or 3.05%). If
unspecified, the number of sites is set to '0' by default. If stated as a percentage of the raster map's
total size, the number of random locations generated will he set equal to the nunber of cells contained
within the stated percentage of the raster map layer. Options are 0-100; percentages less than one
percent may be stated as decimals. The default percentage value used, if unspecified by the user, is '0'
(Note that choosing I 0/, of a raster map's cells frequently produces an abundance of random locations.)

r.random can be nmn interactively or non interactively. The user may provide program arguments on
the conmmand line, specifying an inip-ut map layer name (inputt=nanw), output raster map layer name
(raster output=narne). otutput site list file namne (sites-ottptt=name), and (optionally) give the number
of sites to be randonmi generated as a total ntmiber of sites (nsites--number) or as a percentage of the
map's size (nsites=-nwmber%). 'The user can also direct that r.random nm quietly (using the -q)
option, and/or direct r.random to also generate random site locations against cells containing category
zero (usinng the -z option).

Anternately, the user can simply type r.random on the command line without program arguments. In
this case, the user will be proiimpted for needed inputs and option choices using the standard GRASS
tuser interface described in the manual entry for parser.

Flags:

-q 4Iiitn quietly. r.random will nonnadlv print oultput messages to sltaklard outpuit is
it nins. 'h1k -(I option will suppress the printing of these messages.

-Z hicluhe arcas as,,igitmd a category value of zero within the pool of areas x'ithin
w\hich r.random \\ill raxdonily generate site Io-ations. If the z option is
slwcificd. sites that Loll in areas assigned a category value of zero in th' inpt
niapl Iatcr will Ix. assigned to a ne'\ly-crcatekd cate.gorn" in the otitput ra.;li mpq)
la\ er. If the z Ila;m is not set, cells havimw category Vatlue /eo in the ,nAtpUI 1a.\k
\ill reprcscnt the aieas iat w hich rnuid, mly located sicts \\cre In(- platcc'd

(;R 'Is,,\ I! (',;•lmllwlc l'M I) I '.; ,•\j 111N 'I -M)'
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Parameters:

input=name An existing raster map layer in the user's current mapsct search pth. r.random
will randomly generate sites on a user-specified portion of the cells in this input
raster map.

nsites=number or n-ites--nsmber%
Allows the user to specify the quantity of sites to be randonly generated as either
a positive integer, or as a percentc'•e value of the nunmxbr of cells in the input
map laver. If stated as a txpsitive intteer, number is the number of sites (i.e..
numrber of cells) to appear in the rasier-output layer and/or sites-outpuw !ile.
Options: Non-percentage values should be given as positive inte.ger values less
than or equal to the number of cells in the input map lJav,,r. Percentage values
given should be within the range 0.0() - 100.00 (decimal values are alloed).

raster-output --name
[he new raster nmap layer to hold progran output. "Iis map wx ill contain the sites
randonly generated by r.random. If the -z flag is not set, all sites will he
assigred whatever category values were assigned these cell locations in the input
raster map layer. If the -z flag is set, all sites except those Lfdling on cells
assigned category value 0 in the input value will be assigned the category values
assigned these cells in the input layer; sites falling on cells assigned category
value 0 in the input layer will be assigned to a newly created category in the
raster-output layer.

sites output =name lhe new GRASS site-lists tile to hold program output. If no sites-output file
name is given on the comm, iand line, no site-lists tile will be created by
r.random. (See raster-output parameter description, alove.)

Note. Although the user need not request that r.random output IXbh a raster map
layer (raster-output) and a site list file (sites-output), the user must specify that
at least one of these outputs be produced.

NOTES
To create random site locations within some, bit not all. non-zero categories of the inltut ras:cr map
layer, the user must lirst create a reclassified ratter rmap laver of the original raster niap layer (e.g..
using the GRA"SS proramn r.reclass) that contains, only the desired calte)ories, and then use the
reclassed raster map layer as input to r.random.

SEE ALSO

g.region, r.mask, r.reclass, ankd parser

AUTHOR
D)r. James lf-nthorne. 6IS Laboramtory, Central Was'hington University
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NAME
r.reclass - Creates a new map layer whose category values are based upon the user's reclassification of
categories in an existing raster map layer.
(GRASS Raster Program)

SYNOPSIS
r.reclass
rxeclass help
r.reclass input=name output =name [title=name]

DESCRIPTION
r.reclass creates an output map layer based on an input raster map layer. The output map layer will
be a reclassification of the input map layer based on reclass rules input to r.reclass, and can be treated
in much the same way that raster files are treated. A title for the output map layer may be (optionally)
specified by the user.

The reclass rules are reaa frmn standard input (i.e., from the keyboard, redirected from a file, or piped
thirugh another progu:un)

Ihe program will be nm non-interactively if the user specifies the name of the raster map layer to be
reclassified, the name of an output layer to hold reclass rules, and (optionally) the name of a title for
the output map:

rarelass input=name output=name [title=name]

After the user types in the above information on the command line, the program will (silently) prompt
the user for reclass rdles to be applied to the input map layer categories. The form of these rules is
described in further detail in the sections on non-interactive program use reclass rules and examples,
belowv.

Alternately, the user can simply type r.redass on the command line, without program arguments. In
this case, the user will be prompted for all needed inputs.

Before using r.reclass one must know the following:

1 The new categories desired; and, which old categories fit into which new categories.

2 '"be names of the new categories.

INTERACTIVE PROGRAM USE: EXAMPLE
Sippose we want to reclassify the raster map layer roads, consisting of five categories, into the three
new categories: paved roads, unpaved roads, and railroad tracks. The user is asked whether the reclass
table is to be established with each category value initially set to 0, or with each category value initially
set to its own value. A screen like that shown below then appears, listing the categories of the roads
raster map laycr to be reclassified and prompting the user for the new category values to be assigned
them.

( lR \s .4 (0 (tlllltr I'1)9 ) IU.S. An,, ( " 1 3() 1
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ENTER NEW CATEGORY NUMBERS FOR THFSE CATEGORIES

OLD CATEGORY NAME OLD NEW
NUM NUM

no data 0 0
Hard Surface, 2 lanes 1 0-
Loose Surface, 1 lme 2 0-
Improved Dirt 3 0_
Unimproved Dirt Trail 4 0
Railroad, single track 5 0-

AFTER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR <CtrI-C>TO CANCEL)

In the following screen the new category values have been entered beside the appropriate old category
names. Cells assigned category values 2, 3, and 4 in the old raster map layer are now assigned the new
category value 2 in the reclassed map; cell data formerly assigned to category value 5 in the old raster
map map are now assigned the new category value 3 in the reclassed map.

ENTER NEW CATEGORY NUMBERS FOR THESE CATEGORIES

OLD CATEGORY NAME OLD NEW
NUM NUM

no data 0 0
Hard Surface, 2 lanes 1 1
Loose Surface, 1 lame 2 2_
Improved Dirt 3 2_
Unimproved Dirt Trail 4 2-
Railroad, single track 5 3

AFTER COMPLETING ALL ANSWERS, HIT <F4SC>TO CONTINUE
(OR <Ctrl-C>TO CANCEL)

Hitting the escape key <E.SC> will bring up the following screen, which prompts the user to enter a
new title and category label for the newly reclassed categories.
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ENTER NEW CATEGORY NAMES FOR THESE CATEGORIES

TITLE: Roads Reclassified
CAT NEW CATEGORY NAME
NUM

0 no data
1 Paved Roads
2 Unpaved Roads
3 Railroad, single track

AFTER COMPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR <CtrI-C>TO CANCEL)

Based upon the information supplied by the user in the above sample screens, the new output map,
supporting category, color, history, and header files are created.

NON-INTERACTIVE PROGRAM USE: RECLASS RULES
In non-interactive program use, the names of an input map, output map, and output map title are given
on the conunand line. Hokwever, the reclass rules are still read from standard input (i.e., from the
keyboard, redirected from a file, or piped through another program).

Ckice the user has specified an input raster map layer, output map layer name, and (optionally) output
map layer title by typing

r.reclass input=name output=namw [title=amare]

"Each line of input must have the following format:

input-categories=output-category [label]

where the input lines specify the category values in the input raster map layer to be reclassified to the
new ouiput-category category value. Specification of a label to be associated with the new output
map layer category is optional. If specified, it is recorded as the category label for the new category
value. "lhe equal sign = is required. The input-category(ies) may consist of single category values o
a range of such values in the format "low thru high." The word "thru" must be present.
A line containing only the word end terminates the input.

NON-INTERACTIVE PROGRAM USE: EXAMPLES
"The followving examples may help clarify the reclass rules.

1 Thifs example reclassifies categories 1, 3, and 5 in the input raster map layer to category 1 with
category label "poor quality" in the output map layer, and recltssifies input raster map layer
categories 2, 4, and 6 to category 2 with the label "good quality" in the output map layer.

135 = 1 poor quality
246 2 good quality

2 'Iifs example reclassifies input raster map layer categories I thru 10 to output map layer
category 1, input map layer categories 11 thru 20 to output map layer category 2, and input
niap layer categories 21 thru 30 to output map layer category 3, all without labels.

I thri 10 = 1
11 thni 2(0 2
21 thn 30 = 3

Sdibsequcnt rules override previous rules. lherefore, the below example reclassifies input raster
map layer categories I thni 19 and 51 thru 100 to category I in the output map layer, input
raster map layer c~aegonies 20 thni 24 aid 26 thru 50 to the outllut map laver catgory 2. and
inlput raster map lIvter category 25 to the output category 3.
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1 thmi 100 = 1 poor quality
20 thru 50 = 2 medium quality

25 = 3 good quality

4 The previous example could also have been entered as:

1 thru 19 51 thru 100 = 1 poor quality
20 thru 24 26 thru 50 = 2 medium quality

25 - 3 good quality

or as:

I thru 19 = 1 poor quality
51 thru 100 = 1
20 thru 24 = 2
26 thru 50 2 2 medium quality

25 = 3 good quality

The final example was given to show how the labels are handled. If a new category value appears in
more than one rule (as is the case with new category values 1 and 2), the last label which was specified
becones the label for that category. In this case the labels are assigned exactly as in the two previous
examples.

NOTES
In fact, the r.reclass program does not generate any new raster map layers (in the interests of disk
space conservation). Instead, a reclass table is stored which will be used to reclassify the original
raster map layer each time the new (reclassed) map name is requested. As far as the user (and
programmer) is concerned, that raster map has been created. Also note that although the user can
generate a r.reclass map which is based on another r.reclass map, the new r.reclass map map will be
stored in GRASS as a reclass of the original raster map on which the first reclassed map was nased.
"Therefore, while GRASS allows the user to provide r.reclass map layer information which is based on
an already reclassified map (for the user's convenience), no r.reclass map layer (i.e., reclass table)
will ever be stored as a r.redass of a rareclass.

To convert a reclass map to a regular raster map layer, set your geographic region settings to match the
settings in the header for the reclass map (an ASCII file found under the cellhd directory, or viewable
by running r.support) aind then run r.resample.

r.napcalc can also be used to convert a reclass map to a regular rtster map layer:

rmmapcalc raster-map-=reclass-map

where raster__map is the name to be given to the new raster map, and reclass__nrp is an existing
reclass map.

BEWARE
Because r.reclass generates a table referencing some original raster map layer rather thlm creating
reclassed raster map layer, a r.reclass map laver will no Iotier be accessible if the originm ramster map
layer upon which it was based is later removed.

A r.reclass map is not a true raster map layer. Mather, it is a table of reclassification Aliaies which
reference the input raster map layer. Therefore, uscrs who wish to retain reclassified map layers must
also save the origimnl input raster map layers fromn which they were generated.

Category values that are not explicitly recLtssilied to a new value by the user are reclassed to zero.
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SEE ALSO
r.resaMe, r.rescale

AUTHORS
James Westenc'et, U.S. Army Constnuction F~itieering Rci-carch I ~aburatomry
Mlchel Shapiro, U.S. Anny Comstiction Fvgineefing Research IAxwaorwcw
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NAME
r.report - Reports statistics for raster map layers.
(GRASS Raster Program)

SYNOPSIS
rzep-rt
rzeport help
r.report [-hmfqj map=nane[,name,...] [.its=narnen e,...]] [pl=valuel [pw=value]
[output=nanv]

DESCRIPTION
r.report allows the user to set up a series of report parameters to be applied to a raster map layer, and
creates a report. If invoked with command line arguments, the report will print out to the screen only.
However, output may be redirected to a file or another program using the UNIX redirection mechanism.
If invoked without command line arguments, the user is given the option of printing out each report
and/or saving output to a file.

"The program will be, ni non-interactively, if the user specifies the nanes of raster map layers and any

desired options on the command line, using the form

r.report [-hmfq] map=rname[nanm,...] [units=name[,ame,...]] [pl=value] [pw=value]

where each map name is the name of a raster map layer on which to report, each unit name is a unit of
measure in which results arc to be reported, the pl value gives the page length, the pw value gives the
page width, and the (optional) flags -h, -m, -f, and -q have the meanings stated below.

Flags:

-h Suppress the print-out of page headers.

-m Report on zero values, because a mask is being used.

-f Use formfeeds between pages when printing report output.
-q Run quietly, without printing program messages to standard output.

Parameters:

map=name,nane,... Names of raster map(s) on which to report.

units=nane Units of measure in which results are to be reported. Ihese units are based on
the rumber of cells in the user's area of interest (i.e., cells within the current
geographic region definition, and the current mask [if any]). Tlhese are
established with the prograns g.region and r.mask, respectively.
Options: Possible units of measurement are:
mi (cover measured in square niles)
me (cover measured in square meters)
k (cover measured in square kilometers)
a (cover measured in acres)
h (cover measured in hectares)
c (the number of cells in the area of interest)
p (the percent cover, excluding no data areas)

pf =value Page length, in lines, in which report will be output.
Default: 0 (lines)

pw =value Page width, in characters, in which report will be output.
Default: 79 (characters)

output =name The name of a file to store the report in. If not specified, the reprtw is printed
on the tenninal screen.
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Alternately, the user can simply type rrepart on the command line, without program arguments. In
this case, the user will be prompted for program flag settings and parameter values.

The report itself consists of two parts, a header section and the main body of the report.

"Ihe header section of the report identifies the raster map layer(s) (by map layer name and title),
location, mapset, report date, and the region of interest. The area of interest is described in two parts:
the user's current geographic region is presented, and the mask is presented (if any is used).

"The main body of the report consists of from one to three tables which present the statistics for each
category and the totals for each unit column.

Note that, unlike rxstats, r.report allows the user to select the specific units of measure in which
statistics will be reported.

tMlowing is the result of a r.report run on the raster map layer geology (located in the Spearfish, SD
sample data base), with the units expressed in square miles and acres. lH-re, r.report output is directed
into the file reportfie.

EXAMPLE:

rxeport map=gedlogy unitsrntilezncres > reportfle

RASTER MAP CATEGORY REPORIF
LOCATION: spearfish Fri Sep 2 09:20:09

north: 4928000.00 east: 609000.00
REGION: south: 4914000.00 west: 590000.00

res: 100.00 res: 100.00

MASK: none
MAP: geology in PERMAESN

Category Information
# description

0 no data 415.13 0.65
1 metamorphic 2597.02 4.06
2 transition 32.12 0.05
3 igneous 811724 12.68
4 sandstone 16691.60 26.08
5 limestone 13681.93 21.38
6 shale 10304.07 16.10
7 sandy shale 2517.95 3.93
8 claysand 3229.60 5.05
9 sand 8141.95 12.72

TOTFAL

NOTES

If the user runs r.report interactively and saves the report output in a file, this tile will be placed into
the user's current working (irectory.

If the user nns r.report non-interactively, reporl oiutpul can be saved by redirecting it to a file or a
printer using the UNIX redirection nechanisin.

SEE ALSO

g.region, r.coin, r.dcscribe, r.info, r.r&2sk, r.stats

AUTIIOR

Michael Shapiro. U.S. Annv (onsiniction IFJix, 'ii, Research lalxnitorv
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NAME
r.resanple - GRASS raster map layer data resampling capability.
(GRASS Raster Program)

SYNOPSIS
r~resmple
rresample help
r.resample [-q] input=name output=fnanm

DESCRIPTION
r.resample resamples the data values in a user-specified raster input map layer name (bounded by the
current geographic region and masked by the current mask), and produces a new raster output map
layer name containing the results of the resampling. The category values in the new raster output map
layer will be the same as those in the original, except that the resolution and extent of the new raster
output map layer will match those. of the current geographic region settings (see garegion).

The program will be run non-interacti-vely if the user specifies program argunents on the command
line, using the form

rzeamiple [-q] input=name outut =name

where the input nanw is the name of the raster map layer whose data are to be resampied, the output
name is the name of the raster map layer to store program output, and the -q option, if presenit, directs
that r.resanple run quietly (supressing the printing of program messages to standard output).

Alternately, the user can simply type r.resmnple on the command line, without program arguments.
In this case, the user will be prompted for needed inputs and option choices using the standard GRASS
parser interface described in the manual entry for parser.

NOTES
The method by which resampling is conducted is "nearest neighbor" (see r.neighbors). The resulting
raster map layer will have the same resolution as the resolution of the curret geographic region (set
using g.region).

The resulting raster map layer may be identical to the nriginal raster map layer. The r.resanple
program will copy the color table, category file, and history file associated with the original raster map
layer for the resulting raster map layer.

When the user resamples a GRASS reclass file, a true raster file is created by raresample.

SEE ALSO
g.region, r.iapcalc, r.mask, r.mfjdier, r.neighbors, r.rescale, and parser

AUTHOR
Michael Shapiro, U.S. Army Constnuction FEgineering Research Laboratory
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NAME
r.rescale - Rescales the range of category values in a raster map layer.
(GRASS Raster Program)

SYNOPSIS
rxescale
r.rescale help
rxrescale [-q4 input=name [from=rmin, max] output=name [to=min,max] \

[title ="phrase"

DESCRIPTION
"lhe r.rescale program rescales the range of category values appearing in a raster map layer. A new
raster map layer, and an appropriate category file and color table based upon the original raster map
layer, are generated with category labels that reflect the original category values that produced each
category. 'Ibis conumand is useful for producing representations with a reduced nunmer of categories
from a raster map layer with a large range of category values (e.g., elevation). Rescaled map layers are
appropriate for use in such GRASS programs as r~stats, r.report, and r.coin.

r.rescale will be nm non-interactively if the user specifies program arguments on the command line,
using the form:

rxrescale [-q] inputh=name [from=min,max] output=nam•e [to=nin,max] \
[title ="phrase]

Ahtemately, the user can simply type:

rx'escale

oin the command line without program arguments. In this case, the user will be prompted for parameter
values using the standard GRASS user interface described in the manual entry for parser.

Flag:

-q Run quietly, without printing messages on program progress to the userF
terminal.

Parameters:

input=name The name of the raster map layer whose category values are to be rescaled.

from=rain,max The input map range to be rescaled.
lefault: The full range of the input map layer.

output =name "lbe name of the new, resealed raster map layer.

to=-fin,max "'ih output map range (after resceding).
D)efaut: 1,255

title ="phrase" IlItle for new output raster map layer.

EXAMPLE
'To rescale an clevation raster nmap layer with category values ranging from 1090 nmeters to 1-00 meters
into the raixe I 255, the following conunand line could be used:

r.re.cale input=elevation from= g100,1S00 output=elevation.255 to=1,255

NOTES
'lie rcscaled c.mmoy value range is actually unlimited, Nit the categorv value range I to 255 is
fitmquently riwd (Ic to limitations oI color graphics nlnitors.

( a.•yowr valtet, tfat fall be,'ond the input r;uge will vceome zero. Ibis alloh\ s the itser to select a
subset of I11. lhll ateglon, v'alue range for rescAlim if desired. This als m'ans that the dial er slIml
know the catc1,-)r.' valtue ruige for the inlLtt raster map laycr. "Ihc user can request tht r.rescale
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program to determine tlis range, or can obtain it using the r.describe command. If the category value
range is determined using r~rescale, the input raster map layer is examined, and the rmininum and
rmxinium non-zero category values are selected as the input range.

SEE ALSO
r.coin, r.describe, r.napcalc, r.reclass, r.report, r.resapule, r.stats, and parser

AUTHOR
Michael Shapiro, U.S. Army Construction Engineering Research Laboratory
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NAME
r.slope.aspect - Generates raster map layers of slope and aspect from a raster map layer of true

elevation values.
(GRASS Raster Program)

SYNOPSIS
r.slope.spect
r.slopejapect help
r.slope.aspect [-aqz] elevation ==name [slope=name] [aspect=narm]

DESCRIPTION
r.slope.aspect generates raster map layers of slope and aspect from a raster map layer of true elevation
values. The user must specify the input elevation file name and at least one output file name to contain
the slope or aspect data.

"The program will be run non-interactively if the user specifies program inputs and any desired options
on the command line, using the form

r.slope.aspect [-aqj elevation =namre [slope=nanm] [aspect=narme]

If the user runs:

r.slope.aspect

without command line arguments, the program will prompt the user for flag settings and parameter
values.

Flags:

-a Do not align the settings of the current geographic region (to which the output
slope and aspect map layers will be set) to those of the elevation layer. See
NOITS.

-q Run quietly, and suppress the printing of information on program operations

during execution.

-z Assume that zero values in the elevation map layer represent true elevation
values, not areas of "no data."

Parameters:

elevation =name Name of the raster map layer of true elevation values to be used as input.

slope=name Namne of a raster map layer of slope values created from the elevation map.

aspect=name NaMue of a raster map layer of aspect values created from the elevation map.

estdlting raster map layers of slope and aspect are nanied by the user and placed in the current nmapset.

ELEVATION RASTER MAP
"lhe raster elevation map layer specified by the user muist contain true elevation values, not rescaled or
categorized dala.

ASPECT RASNER MAt'
"lhe raster aspcTt map layer which is created indicates the direction that slopes are facing. "lbe aspect
cate•ioelcs are as follow's:

1 ,\.., - [ I) ( % lllllln.cr I ' ) I.S. Ann. ('I -I ,



r.slope.aspect GRASS Reference Manual rslopeaspect

0 no data
1 east facing
2 15 degrees north of east
3 30 degrees north of east
4 northeast facing
5 30 degrees east of north
6 15 degrees east of north
7 north facing
8 15 degrees west of north
9 30 degrees west of north

10 northwest facing
11 30 degrees north of west
12 15 degrees north of west
13 west facing
14 15 degrees south of west
15 30 degrees south of west
16 southwest facing
17 30 degrees west of south
18 15 degrees west of south
19 south facing
20 15 degrees east of south
21 30 degrees east of south
22 southeast facing
23 30 degrees south of east
24 15 degrees south of east
25 no aspect (flat)

Category and color table files are also generated for the aspect map layer.

SLOPE RASTER MAP
The resulting raster slope map layer will contain slope values, stated in degrees of inclination from the
horizontal. Category 0 will be reserved for no data. Category I will represent areas with 0 degrees
slope, category 2 will represent areas with 1 Iegree of slope, etc. The slope map layer could contain,
in theory, up to 91 categories. The category hile, but not the color table, is generated by r.slope.aspect
for the raster slope map layer.

Often slope is represented in percent rise. The following table shows conversion values from degrees to
percent rise:
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ok_,_ perc deg p derc eg e c deg p deg perc
0 0 15 27 30 58 45 100 60 173 75 373
1 2 16 29 31 60 46 104 61 180 76 401
2 3 17 31 32 62 47 107 62 188 77 433
3 5 18 32 33 65 48 111 63 196 78 470
4 7 19 34 34 67 49 115 64 205 79 514
5 9 20 36 35 70 50 119 65 214 80 567
6 11 21 38 36 73 51 123 66 225 81 631
7 12 22 40 37 75 52 128 67 236 82 712
8 14 23 42 38 78 53 133 68 248 83 814
9 16 24 45 39 81 54 138 69 261 84 951

10 18 25 47 40 84 55 143 70 275 85 1143
11 19 26 49 41 87 56 148 71 290 86 1430
12 21 27 51 42 90 57 154 72 308 87 1908
13 23 28 53 43 93 58 160 73 327 88 2864
14 25 29 55 44 97 59 166 74 349 89 5729

90 (undefined)

Ibkever, for most applications, the user will wish to use a reclassified map layer of slope that groups
slope values into ranges of slope. This can be done using r.reclass. An example of a useful
reclassification is given below:

category range category labels
(in degrees) (in percent)

1 0-1 0-2%
2 2-3 3-5%
3 4-5 6-10%
4 6-8 11-15%
5 9-11 16-20%
6 12-14 21-25%
7 15-90 26%/o and higher

The following color table works well with the abxwe reclassification.

category red green blue

0 179 179 179
1 0 102 0
2 0 153 0
3 128 153 0
4 204 179 0
5 128 51 5i
6 255 0 0
7 0 0 0

TO emnure that the rastcr elevation inap Liver is 1i1t inapproptiately rusampled, the sctints for the
cu-rent region arc inotlitied slightly (for the execution of the progrun only): the resolutiotn is set to
mnatch the rcsolltitiu olif Ith chlc'ationl map ,tndt the cotkws of the regiot (i.e., the north. souih. cast and
x. est) arc shiflied, if 1k.( \,,sar%', to line up alom,, educs oI the nearest cells in the elevvation inalp. It thle
user really •wants the vluc\ati in nmap resunpled to th curr1ent rei,,ion re.%olution, the -a 11,t hould Ix-
S''ciflied.
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The current mask, if set, is ignored.

The algorithm used to determine slope znd aspect uses a 3x3 neighborhood around each cell in the
elevation file. Thus, it is not possible to determine slope and aspect for the cells adjacent to the edges
in the elevation map layer. These cells are assigned a "no data" value (category. zero) in both the slope
and aspect raster map layers.

WARNING
Eevations of zero (as well as below sea level elevations) are valid. This means that areas assigned
category value zero may have one of two possible meanings: they may either be areas of "no data" or
areas having zero elevation. If the user wishes r.slope.aspect to assume that cells assigned category
value zero in the elevation map layer represent true elevation values, not areas of "no data", the user
should set the -z flag when running this program.

If the -z flag is not set and the raster map layer of true elevation contains areas of "no data" that are
assigned to category zero, either at its edges or in its interior, incorrect (and usually quite large) slopes
will result.

SEE ALSO
r.nmpcaac, rineighbors, r.redass, r.rescale

AUTHORS
Michael Shapiro, U.S. Army Construction Engineering Research Laboratory
Marjorie Larson, U.S. Army Construction Engineering Research Laboratory
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NAME

r.stats - (Generates area statistics for raster map layers.
(GRASS Raster Program)

SYNOPSIS
r.stats
r.stats help
r.stats [-lacmqzgx] input =tname[name,...j [fs=character Ispace] [output=name]

DESCRIPTION
r.stats calculates the area present in each of the categories of user-selected raster map layer(s). Area
statistics can be given in units of acres, hectares, square miles, and cell counts. This analysis uses the
current geographic region and mask settings. Output can be sent to a file in the user's current woring
directoriy.

"[he program will be nm non-interactively if the user specifies the program arguments a&.i desired
options on the comimand line, using the form

r.stats [-1 acmqzgx input=nanw[,nam ,...] [fs=character Ispacel Lmatput=nanwl

where each input name is the name of a raster map layer on which area/cell statistics are to be
generated, the (optional) output nane is the name of a fi-s *o conwin program output (sent to the user's
current working directory), the fs character or space is the field seatrator to be used to separate data
fields in the output file (default is a space if uns-"ecified), and the (optional) flgs -1, -a, -c, -m, -q, -z,
-g, and -x have the meanings described in the OIhIIONS section.

Altenately, the user can simply type r.stats on the command line, without program arguments. In this
case, the user will be prompted . needed inputs and option choices using the standard GRASS parser
interface described in the manual entry for parser.

OPTIONS
Flag=

-1 Th d;-:. tor each cell in the current geographic region will be output, one cell per
line, rati,--r than t!'e totals for each distinct combination. Also prints the
geographic coordinates (eami gs, and northings) associated with each cell.

Print area totals.

c Print total cell counts.

-m Repxort zero values, because a mask is present and the user is interested in zero
data values falling within the mask.

-q Run quietly, and supress printing of percent complete messages to standard
output.

-z Repo•rt only non-zero data values. Zero data will not be output. For multiple
map layers this means that zero category valuL. in every map layer will not be
outputt; non-zero category values in any nmap layer will be output.

-g Pr"int the grid coordinates (easting and northing), for each cell. ibis option w'orks
only if the - I option is also specified.

-x Prin the x taid N (coitun and row) values, for each cell. Ibis o0tion works only
if the -A option is also specified. Parameters:

input ýýname "he name(s) of one or more cxisting raster mp layer(s) whose cell counts or area
statistics are to be calculated.
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fs=dharacter or fs=space

The field sepaator (fs) to be used to separate data fields in the output file.
Options: a character or space
Default: a space

output=name The name to be assigned to the ASCII output file.

NON-INTERACTIVE PROGRAM USE
If users invoke program options on the comnmand line, rstats will print out area statistics for the user-
specified raster map layers in a columnar format suitable for input to UNIX programs like awk and sed.
Output can be saved by specifying the name of an output file op the command line.

If a single map layer is specified on the command line, a list of areas in square meters (assuming the
map's coordinate system is in meters) for each category in the raster map layer will be printed. (If the
-c option is chosen, areas will be stated in nunber of cells.) If multiple raster map layers are specified
on the command line, a cross-tabulation table of areas for each combination of categories i,' the map
layers will be printed.

For example, if one raster map layer were specified, the output would look like:

1:1350000.00
2:4940000.00
3:8870000.00

If three raster map layers a, b, and c, were specified, the output would look like:

0:0:0:8027500.00
1:0:0:164227500.00
2.0:0:31277500.00
3.:0:17140000.00
1:0:12177500.00
2.0:1:2490000.00
0:1:0:1152500.00
1:1:0:140092500.00
2:1:0:24207500.00
3:1:0:11270000.00
1:1:1:3355000.00
2:1:1:1752500.00
3:1:1:2500.00

Within each grouping, the first field represents the category value of map layer a, the second represents
the category values associated with map layer b, the third represents category values for map layer c,
and the last field gives the area in square meters for the particular conbination of these three map
layers' categories. For example, above, combination 3,1,1 covered 2500 square meters. Fields are
separated by colons.

NOTES
r.stats works in the current geographic region with the current mask.

If a nicely formatted output is desired, pipe the output into a command which cani create cohumnnr
output. For example, the comnmand:

r.stats input =ab,c I pr -3 1 cat -s

will create a three-cohunn output
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1:4:4:10000.00 2:1:5:290000.00 2:4:5:2090000.00
1:4:5:1340000.00 2:2:5:350000.00 3:1:2:450000.00
2:1:1:1090000.00 2:4:1:700000.00 3:1:3:5280000.00
2:1:3:410000.00 2:4:3:10000.00 3:1:5:3140000.00

Also, the output in the examples given happen to be in sorted order, but the output from r.stats on
more than one map layer is not guaranteed to be in any particular order. If the user desires sorted
output, use the UNIX sort command. For example-

r.stats input=abc I sort -t: -On

Note that the user has only the option of printing out cell statistics in terms of cell counts and/or area
totals. Users wishing to use (ifferent units than are available here should use the GRASS program
r.report.

SEE ALSO
g.region, r.coin, r.describe, r.report, aid parser

AUTHORS
Michael (Y Shea, U.S. Army Construction Fngineeng Research [aboratory
Michael Shapiro, U.S. Army Construction Engineering Research laboratory
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NAME
r.support - Allows the user to create and/or modify raster map layer support files.
(GRASS Raster Program)

SYNOPSIS
r.support

DESCRIPTION
"The GRASS program r.support allows the user to create and/or modify raster map layer support files.
It may be run only on raster map layers in the user's current mapset.

No non-interactive version of this program currently exists; the user runs the program by typing
r.support, and will be queried for inputs.

Various GRASS programs depend on one or more of the following GRASS support files:

cellhd The cell header file contains information on a map's projection, zone, regional boundaries,
row and colutm totals, cell resolution, storage format, and compression. It describes where
and how this map's raster (cell) data fits in with reference to other raster map layers' data.
Without it, the raster map layer could not be displayed or analyzed properly. Using
r.support, the user can change the #of columns, #of bytes per cell, and default geographic
region settings. Generally, users would not change this information. Cell header files are
stored wider the cellhd directory under the user's current mapset.

stats Raster map layer statistics are saved in the form of a histogram and range of the category
values that occur in the map layer. Statistics files are stored in subdirectories of the
cellrisc directory under the user's current mapset.

cats A category file associates each category value in the raster map layer with a category
description (label). The user may add or edit the category descriptions, alter the number of
categories, and add or alter the map's title. Category files associated with raster map layers
are stored under the cats directory in the user's current mapset.

coir A color file associates each category value in the raster map layer with a color. Using
r.support, the user may assign one of eight color table types to the raster map layer. Map
color table files are stored tunder the colr and colr2 directories under the user's current
mapset.

hist f-Istorical information about the raster map layer is stored in a history file. The user may
add or edit the raster map's title, data type, data source, data description, and include
commnents. (Note that the specification of map data type here is somewhat archaic, and
should always be set to raster.) Map history files are stored under the hist directory wnder
the user's current nmpset.

NOTES
The r.support prograun attempts to verify that the infornation in the cell header is reasmnable. The
data fomiat specified in the header is verified against the ra.ster nmap layer itself. This includes checking
that files that the header indicates are compressed are really compressed, and that the number of rows
aid columns specified in the header corrcspx)nd to the actual file size.

"The r.support program can also be used to determine the inumiber of columns and rows of data in a
raster map layer, in the event that no cell header is available. Thiis is usefid, for example. for iinplrii .-
raster map layers created by software other than GRASS.

If the file is not co9inpressed, the file size should be the plroxlct of the number of rm•s and cohunns. If
the file is compressed, this test cannot he perforncd ,.Inwc the file size wvill Irar no relation to the
product. The number of rows can still be verified, Nit the number of cohunis cannot.
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To compute or corrTXt the sltas, the cell header must be correct, since the raster map layer is read to
determine the stats.

If a new cats or colr (or colr2) file is required, the stats must be correct.

"The user is allowed to change the number of categories specified in the category file. This should only
be done if the user knows that the maximumn category value in the raster map laver is different than
that which is recorded in the category file. Changing the category value in the cats file allows the user
to add more category labels, or to remove labels. It does NOT change the category values in the raster
map layer itself.

The color file is unique among GRASS support files. While it is necessary to protect a user's original
data from ibeing modified by users working under other mapsets, these users need to be able to create
color tables for maps that are stored wider mapsets other than their own. Color table files meet both
these objectives.

Color table files get stored in one of tvo directories, both under the user's current mapset. The color
files created by a user for raster maps stored under that user's current mapset get stored in the directory
$1OCAilONcoir and cannot be modified or removed by other users. The color table files that the
user modifies/creates for raster map laye-s not stored under the user's current mapset get stored in a
secondary color file under the user's mapset. This secondary color table is stored under
$1DCA7TON/colr2/<mqapset> where qnapset> is the name of the mapset under which the raster map
data are stored. In versions of GRASS prior to 3.0, this was also the case for color tables in the user's
own mapsct. Now, however, if a user modifies a color table associated with a raster map layer in his
on current mapset, these changes will be made to the user's original color file (i.e., the user's color
changes will overwrite whatever previous color table file existed for this map under the user's
$IDCATION/colr directory). No secondary color files are created for raster map layers stored in the
user's own mapset.

WARNING
In order to modify the cell header, the raster (cell) map layer under consideration must not be a
reclass file. 'Ibis is because the reclass file's header does not contain positional information, but
rather a reference to amother raster map layer. Thus it shares a cell header with the referenced raster
map layer. In order to change the cell header, r.support must be run on the true raster file referenced.

SEE ALSO
FOr more information regarding the location and function of GRASS support files, consult the GRASS
Pregrammer's Manual chapter on "GRASS Database Structure."

d.colors, r.colors, r.reclass

AUTHOR
Michael Shapiro, U.S. Army Construction Engineering Research Laboratory

( lIO,,\SS 14 .1 (Suminr I- 91) 1 S. A1iv (i ' CI .-'1



r.surf.contour GRASS Reference Manual r.surf.contour

NAME
r.wrf.contor - Surface generation program.
(GRASS Raster Program)

SYNOPSIS
r.mrUf.matour
r~arf..ntour help
r..arf.amtour [41 input=hnane output=name

DESCRIPTION
r.surf.contour creates a raster elevation map from a ramserized contour map. Hevation values are
determined using procedures similar to manual methods. To determine the elevation of a point on a
contour map, an individual night interpolate its ,alue from those of the two nearest contmttr lines
(uphill and downhill).

r.surf.contour worLq in a simnilar way. Initially, a vector map of the contour lines is made with the
elevation of each line as its label (see v.igit). When the ptogr'an v.to.rast is nin on the ,ector map.
contirmous "lines" of rasters containing the contotur line values will be the input for r.surf.contour.
For each cell in the input map, either the cell is a contour line cell (which is given that \alue). or a
flood fill is generated from that spot until the fill comes to two unique values. The fl(xoo fill is not
allowed to cross over the rasterized contour lines, thus ensuring that an uphill and downhill contotur
value will be the two values chosen. r.surf.contour interpolates from the uphill and downhill values by
the true distance.

The program will be nut non-interactively if the user specifies the program parameter values and
desired flag settings on the conmmand line, using the form:

r.surf.contour [-f] input=Aame output-=n•ae

Alternately, the user can simply type r.surf.contour on the command line, without program
arguments. In this case, the user will be prompted for needed inputs and option choices using the
standard GRASS user interface described in the manual entry for parser.

Flag:
4" Invoke fast, but memory-intensive program operation.

Parameters:

input=namr Name of an existing raster map layer that contains a set of initial category, values
(i.e., some cells contain known category values (denoting contours) while the rest
contain zeros (0)).

output =name Name to be assigned to new output raster map layer that represents a snmooth
(e.g., elevation) surface generated fromn the known category values in the input
raster rmap layer.

NOTES
r.surf.coniour works well under the following circumstances: 1) the contour lines extend to the edge of
the current region, 2) the program is run at the same reso-,lution as that of the input imap, 3) there are no
disjointed contour lines, and 4) no spot elevation data BEitEEq contour lines exist. Slxpt elevations
at the tops of hills and the bottoms of depressions, on the other hand, improve the output grcatl.
Violating these cons(raints will cause non-intuitive ancumiiies to apljar in tile outptlt mIap. Rim
r.slope.aspect on r.surf.contour results to locate potential ano•alies.

The running of r.surf.contour is very sensitive to the resolution of rasterized vector map. If multiplc
contour lines go through the samne raster, slight anomalies may oxcur. [he slped of r.surf.contour is
dependent on how lar "apart" the contour lines are from each other (ais nieasured in rasters). Since a
flood fill algorithmr is used, the program's running time will grow exponentially with the distance
between contlor lines.
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SEE ALSO
r~surf~idw, r~surflidw2, s~surf~idw, vd~git, vtoxrast, rdsleqe.aspeci, and parser

AUTHOR

Chuck Fhlschlaeger, U.S. Army Covaruction Enginening Research Laboratory
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NAME
r.surf.idw - Surface interpolation utility for raster map layers.

SYNOPSIS
r.mrfrldw [-e] input=name output=nwm [npoints=value]

DESCRIPTION
r.surf.idw fills a grid cell (raster) matrix with interpolated values generated from a set of input layer
data points. It uses a numerical approximation technique based on distance squared weighting of the
values of nearest data points. The number of nearest data points used to determine the interpolated
value of a cell can be specified by the user (default: 12 nearest data points).

If there is a current working mask, it applies to the output raster file. Only those cells falling within the
mask will be assigned interpolated values. The search procedure for the selection of nearest
neighboring points will consider all input data, without regard to the mask.

"the command line input is as follows:

Flag:

-e Error analysis option that interpxolates values only for those cells of the input
raster map which have nom-zero values and outputs the difference (see NOTES
below).

Parameters:

input=nanw Name of an input raster map layer containing an incomplete set of data values.
(i.e., some grid cells contain known data values while the rest contain zero [01).

output=naw Name to be assigned to new output raster map that represents the surface
generated from the known data values in the input layer.

npmints--value Number of nearest data points used to determine the interpolated value of an
output raster cell.
Default: 12

NOTES
r.surf.idw is a surface generation utility which uses inverse distance squared weighting (as described in
Applied Geotatistics by E. H lsaaks and R. M. Srivastava, Oxford University Press, 1989) to assign
interpolated values. The implementation includes a customized data structure sonewhat akin to a
sparse matrix which enhances the efficiency with which nearest data points are selected. For
latitude/longitude projections, distances are calculated from point to point along a geoxlesic.

Unlike r.surf.idw2, which processes all input data points in each interpoliation cycle, r.surf.idw attempts
to minimize the numnber of input data for which distances must be calculated. Fxecution speed is
therefore a function of the search effort, and dtoes not increase appreciably with the number of input
data points.

r.surf.idw will generally outperform r.surf.idw2 except when the input data layer contains fexw non-
zero data, i.e., when the cost of the search exceeds the cost of the additional distance c.dculations
performed by r.surf.idw2. ihe relative perfornance of these utilities will dlepend on the coinplarativt:
speed of boolean, integer, and floating point opcrations on a particular platform.

Worst case search perfonwi-ce by r.surf.idw occurs when the interpolated cell is located outside4 of the
region in which inlxpt data are distributed. It thcrefore behooves the uiser to employ a mask when
geographic region bo-nundries include large areas outside the general extent of the input data.
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'Ibe degree of simxthing prxluced by the interpolation will increase relative to the nunter of nearest
data points considered. The utility may be used with regularly or irregularly spaced input data.
lbwever, the output result for the former may include unacceptable nonconformnities in the surface
pattern.

The -e flag option provides a standard surface-generation error analysis facility. It produces an output
raster nmap of the difference of interpolated values ninus input values for those cells whose input data
are non-zero. For each interpolation cycle, the known value of the cell under consideration is ignored,
and the remaining input values are used to interpolate a result. Mr output raster map may be
compared to the input raster map to analyze the distribution of interpolation error. This procedure may
be helpful in choosing the number of nearest neighbors considered for surface generation.

SEE ALSO
r.surf.conlour, r.surf.idw2, s.surf idw, and parser

AUTHOR
(reg Koerper (Or-gon State University)
(iobal Clinmate Research Project
U.S. EPA Environmental Rtesearch Laboratory
200 S.W. 35th Street, JSB
Corvallis, OR 97333
koerperlacs.orst.edu
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NAME
r.surf.ii2 - Surface generation pngram.
(GRASS Raster Program)

SYNOPSIS
r.mwrfJdw2 input-=name output=name [npoints=cown]

DESCRIPTION
r.surf.idw2 fills a raster matrix with interpolated values generated from a set of irregularly spaced data
points using numerical approximation (weighted averaging) techniques. The interpolated value of a cell
is determined by values of nearby data points and the distance of the cell from those input points. In
comparison with other methods, numerical approximation allows representation of more complex
surfaces (particularly those with anomalous features), restricts the spatial influence of any errors, and
generates the interpolated surface from the data points. It is the most appropriate method to apply to
most spatial data.

"The program will be run non-interactively if the user specifies the values of needed program parameters
and any desired optional parameter values on the command line, using the form:

r.surf.idw2 input=naim output=name [npomnts=coun]

Alternately, the user can simply type rsurfJdw2 on the command line, without program argumnents.
In this case, the user will be prompted for parameter values using the standard GRASS user interface
described in the manual entry for parser.

Parameters:

input=name Name of an input raster map layer that contains a set of irregularly spaced data
values; i.e., some cells contain known data values while the rest contain zero (0).

output =name Name to be assigned to the new output raster map laver containling a smooth
surface generated from the known data values in the input map layer.

npoints=count The number of points to use for interpolation. The default is to use the 12 nearest
points when interpolating the value for a particular cell.
Default: 12

NOTES
"The amount of memory used by this program is related to the number of non-zero data values in the
input nmp layer. If the input raster map layer is very dense (i.e., contains nuiy non-zero data points),
the program may not be able to get all the memory it needs from the system. The time required to
execute increases with the number of input data points.

If the user has a mask set, then interpolati(on is only done for those cells that fall N\ithin the mask.
H-kwever, all non-zero data points in the input layer are used even if they fall outside the mask.

'this program does not work with latitude/longitude data bxases. Another surface genernItionM program,
ianamte r.surf.idw, should be used with latitude/longitude data bases.

"Ihe user should refer to the manual entries for rsurf.idw, r.surf.contour. and s.surf.idw to compare
this surface generation program with others available in GRASS.

SEE ALSO
r.mask, r.surf.contour, r.surf.idw, ssurf.idw, and parser

AUTHOR
Michael Shapiro, U.S. Army (Construction Ulgineering Research Laboratory

GRASS 4.0 (Skummcr 1991) U.S. Army ('RI. 324



r.tlin GRASS Reference Manual r.thin

NAME
r.thin - Thins non-zero cells that denote linear features in a raster map layer.
(GRASS Raster Program)

SYNOPSIS
rAbin
rAbin help
r.tblu input=name output=naane

DESCRIPTION
r.thin scans the named input raster map layer and thins non-zero cells that denote linear features into
linear features having a single cell width.

r.thin will thin only the non-zero cells of the named input raster map layer within the current
geographic region settings. The cell width of the thinned output raster map layer will be equal to the
cell resolution of the currently set geographic region. All of the thinned linear features will have the
width of a single cell.

r.thin will create a new output raster data file containing the thinned linear features. r.thin assumes

that linear features are encoded with positive values on a background of O's in the input raster data file.

Parammters:

input=name Name of a raster map layer containing data to be thinned.

output =name Name of the new raster map layer to hold thinned program output.

The user can run this 1 ogram ether non-interactively or interactively. The program will be run non-
interactively if" -r specifies program arguments on the command line, using the form:

r.' .r -.put =nanm output=name

Alternately, the user can simply type:

rAthin

'Al the command line, without program arguments. In this case, the user will be promnped for needec
parameter values using the standard GRASS parser interface described in the manual entry for parser.

NOTES
r.thin only creates raster map layers. You will need to run r.ine on the resultant raster file to create a
vector (v.igit) map layer.

r.thin may create small spurs or "dangling lines' during the thinning process. These spurs may be
removed (after creating a vector map layer) by virim.

r.thin creates a 0/1 output map.

This program remains under alpha testing. It resides in the srcialpha directory and mnust be compiled
separately by the user.

SEE ALSO
g.region, rJine, v.digit, v.support, v.trini and parser

AUTHOR
Michael Baba
DBA Systems, Inc.
10560 Arrowhead Drive
Fairfax, Virginia 22030
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NAME
r.traf - Ballistic trajectory madeing program.
(GRASS Raster Program)

SYNOPSIS
rkraj
riraj help
r.traj Input=:nane output=4wme weapon=name coordinate=-r,y

elevation---value ammunition =tname left.azimuth =nan right.admuth =name

DESCRIPTION
r.traj generates a raster map layer showing cells that can be hit from a firing point by shells from a
user-specified weapon. Cells are marked with integer values that represent the muzzle firing angles
required to fit them.

COMMAND LINE OPTIONS
Parameters:

input =name Name of the elevation raster map.

otput=rnam Name of new raster map containing results.

weapo=narm Type of weapon used for firing. A list of weapon types and their
associated attributes ame kept in the file $GISBASE/weapon.data/weapons.

coordinate=x,y The coordinates of the firing point (east, north).

elevation =value Maxinum weapon muzzle elevation.

ammunitim=name Type of ammunition. A list of ammunition types and their associated
attributes are kept in the file $GISBASEAveapon.data/atmn itition.

ledLazimuth =-ame Far left edge of allowable firing azimuth. The angle will be in the form of:
[NS]0-90[EW]

H-r example, SLOE indicates the angle is 60 degrees East of true South.

right.azimuth=name Far right edge of allowable firing azimuth, stated in same form as
lefthazmuth.

Category values in the output raster map layer will program results. Category values between -89 and
89 indicate the gun elevation angle in degrees needed to hit that cell. A category value of 90 is
assigned to the weapon's firing pxint. A category value of -90 is assigned to those points unhittable by
the weapon.

EXAMPLE
rAtraj input=elevation output=name wempo.=Ml coordinate=600000.0,4920000.0

elevation=2.5 ammuaition=M392 left.azimuth--S3E right.azmutb--S=25W

WEAPON AND AMMUNITION TYPES
Weapon types and their attribute types are listed below. These can be listed by running the program
rtraj.data.

RS4 19 -9
NU 20 -9
M1O1 66 -5
M102. 75 -5

Amnuintition types and their attributes are listed below. These can be displayed by rutoring the piogram
r.traj.data.
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Ammno Tpe
M392 105 18.60 1458
M392A2 105 18.60 1458
M728 105 18.95 1426
M735 105 23.05 1501
M735A1 105 17.24 1508
M774 105 17.23 1508
M494 105 24.9 821
M456 105 21.78 1173
M416 105 20.68 737
M467 105 20.42 730
M490 105 20.41 1170
M724 105 14.51 1507
M724A1 105 14.51 1539
M737 105 9.44 1539
M393 105 20.41 732

NOTES This program remain. under alpha testing. It resides in the scalpha &irectory and imust be conpiled
separately by the user.

SEE ALSO
See $GlSBASF/etc/weapondataAveapons for a list of anmunition types.
See $GISBASF/etcAveapo&.data/anmmuiition for a list of anmanition types.

d.rast.arrow, r.Ios, r slope.aspect, r~surf.atoWur, rsurfidw r.surfidw2, r.traj ata, range.place,
and parjer

AUTHORS
Chuck Ehlschlaeger, U.S. Army Construction Engineering P-Areard lIaratory
Kewan 0. Khawaja, Intelligent Engineering Systems Laboratory, MI.T.
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NAME
r.trajkAaa - Reviews the aniunition and weapon data base used by. rtraj.
(GRASS Raster Program)

SYNOPSIS
r.traj.data
r.trajAldta help
r.trajdata [-awl

DESCR-IPTION
r.traj uses ammunition and weapon infonnation that can be displayed with this program. Program
flags are listed below.

Flag=

-a Prints list of anmunition types usable by r.traj.

-w Prints list of weapons usable by r.traj.

NOTES
This program remains under alpha testing. It resides in the src.alpha directory and must be compiled
separately by the user.

SEE ALSO
r.traj, and parser

AUTHOR
James Westervelt, Construction Engineering Research Labontory
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NAME
r.transect - Outputs raster map layer values lying along user-defined transect line(s).
(GRA&S Raster Program)

SYNOPSIS
r~tranuect
r~transect help
rtransect map=name [result=4ype1 [width=value]

line =eastnorth,azimuth, dstance[,eastnorth,azi2muth,distance,...]

DESCRIPTION
This program outputs, in ASCII, the values in a raster map that lie along one or more user-defined
transect lines. 1"he transects are described by their starting coordinates, azimuth, and distance. The
transects may be single-cell wide lines, or multiple-cell wide lines. The output, for each transect, may
be the values at each of the cells, or a single aggregate value (e.g., average or median value).

COMMAND LINE OPTIONS
Parameters:

map=namne Name of an existing raster map layer to be queried.

remlt =type Type of results to be output.
Options: raw, median, average
Default: raw

If raw results are output, each of the category , dues assigned to cells falling
along the transect are output. Median and average results output a single value
per transect: average outputs the average category value of all cells along the
transect; median outputs the median category value of these cells.

line =east,north,azinmah,distance[,east,northazinuth,distance,...]
A definition of (each) transect line, specified by the geographic coordinates of its
starting point (easting, northing), the angle and direction of its travel (azinzah),
and its distance (distance).

"The azimuth is an angle, in degrees, mneasured to the east of north. The distance
is in map units (meters for a metered database, like UTM).

width=value Profile width, in cells (odd nmber).
Default: 1

Wider transects can be specified by setting the width to 3, 5, 7, etc. The transects
are then formed as rectangles 3, 5, 7, etc., cells wide.

OUTPUT FORMAT
"The output from this conmnkid is printed to standard output in ASCII. The format of the output varies
slightly depunding on the type of restlt requested. The first number printed is the ntunber of cells
associated with the trnsuiect. For raw output, this number is followed by the individual cell values. For
a-rcnge and median output, this number is followed by a single value (i.e., the average or the median
value).

"lhc followimig examnples use the elevation.dem raster map layer in the spearfish s•aple data set
distributed %ýilh (GRASS 4.0. 'To reproduce these examples. first set the geographic region as shown:

g.region raot=elevation.dem
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Single-cell transect:

r.tranect map=*eevadm.dem line=593655,4917280,45,100

4 1540 1551 1557 1550

3-cell wide transect:

rtransect map=elevatlem.dem line--593655,4917280,4S5,100 width=3

22 1556 1538 1525 1570 1555 1540 1528 1578 1565 1551 1536 1523 1569 1557 1546
1533 1559 1550 1542 1552 1543 1548

(Output appears as multiple lines here, but is really one line)

3-cell wide transect average:

rtransect map=elevation.dem line =593655,4917280,45,100 width =3
remst =average

22 1548363636

3-cell wide transect median

r.tranaect map=elevatie.dem line =5936S5,4917280,45,100 width =3
remit=median

22 1549.000000

NOTES
Tfhis program is a front-end to the r.profile program. It simply converts the azimuth and distance to an
encdng coordinate and then runs r.profile.

SEE ALSO
r.prolle and parser

AUTHOR
Nichael Shapiro, U.S. Army Construction Engineering Research Laboratory
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NAME
r.volume - Calculates the volume of data "clumps,' and (optionally) produces a GRASS site-Jists file
containing the calculated centroids of these clumps.
(GRASS Raster Program)

SYNOPSIS
r.volume
r.volwme help
r.volume [-&o] data-name [dump=name] [dteiist=name]

DESCRIPTION
This program computes the cubic volume of data contained in user-defined dumps. r.volwme outputs:

(1) The category value assigned to each clump formed by the clump map layer. This value is stored
under the "Cat Number" colunm (field 1) in the output table.

(2) The average category value of the cells found in a data map that fall within the boundaries of each
clump in a clump map. The table stores this value under the "Average in (lump" column (field 2).

(3) The summed total value of the category values assigned to the cells falling within each of these
clumps. This value is output under the "Data Total" column (field 3).

(4) The number of cells from the data map that fall within the boundaries of each clump fonned by the
clump map layer. This cell counrt is stored under the "#Cells in Clump" column (field 4) in the output
table.

(5,6) The centroid (easting and northing) of each clump. These values are output under the "Cenroid
Fasting" and "Centroid Northing" columns (fields 5 and 6) in the output.

(7) The total "volume" of each clump. For each clump, the volume is calculated by multiplying the
area of each cell by its category value, and taking the sum of this value for all cells within the clump.
Since, in GRASS, each cell in the data map will have the same cell dimensions (i.e., the same area),
this is equivalent to multiplying the area of one cell by the "Data Total" column (field 3).

(The area of each cell is equal to the product of its east-west resolution by its north-south resolution.
See g.region.)

Results are sent to standard output in the form of a table. If the user sets the -f flag, this table will be
output in a form suitable for input to such UNIX programs as awk and sed; the table's columns are
stored as colon-separated fields. The user can also (optionally) elect to store clump centroids in a
GRASS site-lists file. A sample output report is shown below.

r.volume works with the current geographic region definitions and respects the current MASK.

The user can run r.volune non-interactively by specifying parameter values on the command line. If
the user omits parameter values from the command line, the program will prompt the user for input
using the standard interface described in the manual entry for parser.

COMMAND LINE OPTIONS
FlAgs:

4" Generate unfomatted output. Output is in a form suitable for input to UNIX
programs like awk; each column in the output is separated by a colon. Results
are sent to standard output.

-q Run quietly, suppressing the printing of debugging messages to standard output.

Parameters:

data Name of an existing raster map layer containing the category values to be
summiled. The cell resolution (area) of the data map will also be used.

clWup NMune of an existing raster map layer that defirnes the bountLuies of each clump.
Preferablv, this map should(I Ie the o.tiput of r.clump. If the user has imnp(Ked a
m:ask, thc programn uses this mask as the clunp nmap layer if no eth r clunp laver
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is specified by the user.

site-Jist The name to be assigned to a new GRASS site-lists file, in which clump
centrcids can be storedL

EXAPE, ý•L OF REPORT

"The following report might be generated by the cominand:

r.velume d=elevatien c=fleddsnly s=ieId.eeuters

Cat ANerage Data #Cells Centroid Total
Nh-ber in clump Total in cluip Easting Nbrthing VolUlm

1 1181.09 75590 64 595500.00 4927700.00 755900000.00
2 1163.50 69810 60 597100.00 4927700.00 698100000.00
3 1146.83 34405 30 598300.00 4927700.00 344050000.00
4 1193.20 366311 307 599400.00 4927300.00 3663110000.00

60 1260.08 351563 279 603100.00 4921000.00 3515630000.00
61 1213.93 35204 29 603700.00 4921500.00 352040000.00
62 1207.71 33816 28 604100.00 4921500.00 338160000.00

Total Volurm = 67226740000.00

For ease of example, it is assumed that each clump in the fields.only map layer is a field, that cell
category values in the elevation map layer represent actual elevation values in meters, and that the data
base is a LUIM data base (in meters). This means that field A (clump #1) contains 64 cells; the
average elevation in field #1 is 1181.09 meters. The sum of all of the elevation values assigned to cells
within field A1 is 75590 meters. The volume (x*y*z) of space in field A1 is equal to 755900000 cubic
meters.

The 'Data Total" coluun is the sum of the cell category values appearing in the elevation map layer,
within each field of the fields.only map layer. The Total Volume is the sum multiplied by the e-w
resolution times the n-s resolution.

CENTROIDS
The coordinates of the clump centroids are the same as those stored in the GRASS site-lists file (if one
was requested). They are guaranteed to fall on a cell of the appropriate category; thus, they are not
always the true, mathematical centroids. However, they will always fall at a cell center.

FORMAT OF SITE LIST

For each line of above table the GRASS site-lists file reads:

eastingjorrthinglK at v=volurne a=average t=sum n=comnt

This can be converted directly to a raster map layer in which each point is assigned to a separate
category.

APPLICATIONS
By preprocessing the elevation map layer with r.nmpcalc and using stfitable masking or chump maps,
very interesting applications can be done with r.volunm. For instance, one can calctdate: the volume
of rock in a potential quarry; cut/fill volumes for roads; and, water volumes in potential reservoirs.
Data layers of other measures of real values can also be used.

NOTES
The output is sent to the terminal screen. The user can capture the output in a file using the UNIX
redirection mechanism, as in the following example:

r.volume d =datamnap c=clump-rmap s=ste-list >table.out
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Output can also be sent directly to the printer, as shown below:

r.volume d=dat nimp c=dlmmp~ nap s=steist I llw

The user should be aware of what units of measurement the cell e-w and n-s resolution are in, and in
what units the data map's cell category values are stated (since these three values will be multiplied
together to produce the volume).

This program respects the current mask, and uses this mask as the clump map layer if none is specified
by the user.

SEE ALSO
g.region, r.lump, r mapcalc, r.mnwk, s.db.rzm, s.menu and parser

AUrTHOR
Dr. James linthome, Central Washington University (IS Laboratory
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NAME
r.walershed - Watershed basin analysis program.
(GRASS Raster Program)

SYNOPSIS
r.watershed
r.watershed hdp
r.wateruhed f.-m4j elevation=name [depression =name] Ifie =nane]

[disturbedJand =name palue] [blocking =nanw] [threshold =:value] [max.slope-length =value]
[accumulation ý=name] [drainage=nanme] [bain=nam] [stream=nanw]
[half.basin=nanm] [visual=namel [length.slope=name] [slope.steepness=nanr] [xrmsed =nanej

DESCRIPTION
r.watershed generates a set of maps indicating: 1) the. location of watershed basins, 2) information to
interface with ARMSE), a storm-water runoff and sedimentation yield model, and 3) the IS and S
factors of the Revised Universal Soil Loss Equation (RUSLE).

r.watershed can be run either interactively or non-interactively. If the user types

ir.wull ý--,

on the command line without program arguments, the program will prompt the user with a verbose
description of the input maps. The interactive version of r.watershed can prepare inputs to lumped-
parameter hydrologic models. After a verbose interactive session, r.watershed will query the user for a
number of map layers. 'ach map layer's values will be tabilated by watershed basin and sent to an
output file. This output file is organized to ease data entry into a lumped-parameter hydrologic model
program. The non-interactive version of r.watershed cannot create this file.

The user can run the program non-interactively, by specifying input map names on the command line.
Parameter names may be specified by their full names, or by any initial string that distinguish them
from other parameter names. In r.watersheds case, the first two letters of each name sufficiently
distinguishes parameter names. For example, the two expressions below are equivalent inputs to
r.watershed:

r.watershed el=elev.map th=100 st=streammaap ba=basmn map

r.watershed elevation =elev.map threahold =100 stream =stream map basin =basin.map

OPTIONS
-m Without this flag set, the entire analysis is run in memory maintained by the operating system.

This can be limiting, but is relatively fast. Setting the flag causes the program to manage
memory on disk which allows larger maps to be processed but is considerably slower.

-4 Allow only horizontal and vertical flow of water. Stream and slope lengths are approximately
the samne as outputs from default surface flow (allows horizontal, vertical, and diagonal flow of
water). This flag will also make the drainage basins look more homogeneous.

elevation
Input map: Hjevation on which entire analysis is based.

depression
lnlput imap: Map layer of actual depressions in the landscape that are large enimgh to slov and
store surface runoff from a stonl event. Any non-zero valtues indicate depres.sions.

flm Input imp: aunount of owerland flow per cell. This map indicates the amount of overlaind flom
units that each cell will contribute to the watershed bIsin model. Ocerland flow units represent
the amoutnt of overland flow., each cell contrinbtes to swuface flow. If omnitted, a value of one
(1) is asitisled.

disturbed.land
Raster niap input layer or value containing the percent of disturlbed land (i.e.. croplands, and
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construction sites) where the raster or input value of 17 equals 179/6. If no map or value is
given, r.watershed assumes no disturbed land. TIbis input is used for the RUSLE calculations.

blocking
Input map: terrain that will block overland surface flow. Terrain that will block overland
surface flow and restart the slope length for the RUSLE Any non-zero values indicate
blocking terrain.

threshold
The minimum size of an exterior watershed basin in cells, or overland flow units.

max-slope.length
Input value indicating the mnaximum length of overland surface flow in meters. If overland
flow travels greater than the ximum length, the program assumes the maximum length (it
assumes that landscape characLtristics not discernable in the digital elevation model exist that
maximize the slope length). This input is used for the RUSLE calculations and is a sensitive
parameter.

accumudation
Output map: number of cells that drain through each cell. The absolute value of each cell in
this output map layer is the amount of overland flow that traverses the cell. This value will be
the number of upland cells plus one if no overland flow map is given. If the overland flow
map is given, the value will be in overland flow urits. Negative numbers indicate that those
cells possibly have surface runoff from outside of the current geographic region. Thus, any
cells with negative values cannot have their surface runoff and sedimentation yields calculated
accurately.

drainage
Output map: drainage direction. Provides the "aspect" for each cell. Miultiplying positive
values by 45 will give the direction in degrees that the surface runoff will travel hum that cell.
The value -1 indicates that the cell is a depression area (defined by the depression input map).
Other negative values indicate that surface runoff is leaving the boundaries of the current
geographic region. The absolute value of these negative cells indicates the direction of flow.

basin Output map: Unique label for each watershed basin. Each basin will be given a unique
positive even integer. Areas along edges may not be large enough to create an exterior
watershed basin. 0 values indicate that the cell is not part of a complete watershed basin in
the current geographic region.

stream Output map: stream segments. Values correspond to the watershed basin values.

half.basin
Output map: each half-basin is given a unique value. Watershed basins are divided into left
and right sides. The right-hand side cells of the watershed basin (looking upstream) are given
even values corresponding to the watershed basin values. The left-hand side cells of the
watershed basin are given odd values which are one less than the value of the watershed basin.

visual Output map: useful for visual display of results. Surface runoff accunulation with the values
modified to provide for easy display. All negative acctumlation values are changed to zero.
All positive values above the basin threshold are given the value of the basin threshold.

length.slope
(Xitpuxt map: slope length and steepness (1,S) factor. Contains the IS factor for the Revised
Universal Soil l•ss Equation. lqumations taken from Revised Universal Soil Loss Equation
for Western Rangelandv (see SEIE. AlSO secticu). Since the IS factor is a small number, it
is multiplied by 100 for the GRASS output map.

.vlope.steepness
C)atlmt map: slope steepness (S) factor for RUSI.li. Contains the revised S factor for the
Utniversal %oil I Ahs Fqiuation. IYquatiPns taiken fnmn awlitle entitled Revised Slope Steepness
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Factor for the Unversal Sail Lo EquB on (see SEE ALSO section). Since the S factor is
a small number (usually less than one), it is multiplied by 100 for the GRASS output map
layer.

armied Output file: Useful as input to r.grassrrmsed. ASCII file output that can be fed into the
r.grass.armsed program to help calculate sedimentation yields and unit hydro-graphs. As of
01/17)91, this option had not yet been fully tested.

NOTES
"There are two versions of this program: ram and seg. Which is run by r.watershed depends on
whether the -m flag is set. ram uses virtual memory managed by the operating system to store all the
data structures and is faster than seg; seg uses the GRASS segment library which manages data in disk
files. seg allows other processes to operate on the same CPU, even when the current geographic region
is huge. Due to memory requirements of both programs, it will be quite easy to run out of memoriy. If
ram nns out of memory and the resolution size of the current geographic region cannot be increased,
either more memory needs to be added to the computer, or the swap space size needs to be increased.
If seg runs out of memory, additional disk space needs to be freed up for the program to run.

seg uses the AT least-cost search algorithm to determine the flow of water over the landscape (see SEE
ALSO section). The algorithm produces results similar to those obtained when running r.cost and
r.drain on every cell on the map.

In many situations, the elevation data will be too finely detailed for the amount of time or memory
available. Running r.watershed will require use of a coarser resolution. To make the results more
closely resemble the finer terrain data, create a map layer containing the lowest elevation values at the
coarser resolution. This is done by: 1) Setting the current geographic region equal to the elevation map
layer, and 2) Using the neighborhood command to find the lowest value for an area equal in size to
the desired resolution. For example, if the resolution of the elevation data is 30 meters and the
resolution of the geographic region for r.watershed will be 90 meters: use the minimurn function for a
3 by 3 neighborhood. After going to the resolution at which r.watershed will be run, r.watershed will
be taking values from the neighborhood output map layer that represents the minimun elevation
within the region of the coarser cell.

The minimum size of drainage basins is only relevant for those basins that have no basins draining into
them (they are called exterior basins). An interior drainage basin has the area that flows into an interior
stream segment. Thus, interior drainage basins can be of any size.

The r.watershed program does not require the user to have the current geographic region filled with
elevation values. Areas without elevation data MUST be masked out using the rimask conmand.
Areas masked out will be treated as if they are off the edge of the region. Masks will redcne the
memory necessary to run the progran. Masking out unimportant areas can significantly reduce
processing time if the watersheds of interest occupies a small percentage of the overall area.

Zero data values will be treated as elevation data (not no-data). If there are zero data along the edges
of the current region, that edge will not be able to propagate negative accumnulation data to the rest of
the map. Ths might give users a false sense of security about the quality of their data. If there are
incomplete data in the elevation map layer, users should mask out those areas.

SEE ALSO
The AT least-cost search algorithm used by r.watershed is described in "Using the AT Search
Algorithm to Develop Hydrologic Models from Digital Hevation Irta," in Procee&ngs of
International Geographic Information Systems (IGIS) Symposium '89, pp 275-281 (Badtimore, MD,
18-19 March 1989), by Charles Fhlschaeger, U.S. Army. Construction Figineering Research
Laboratory.
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Length slope and steepness (length.slope) factor equations were taken from "Revised Universal Soil
I,•ss Equation for Western Rangelands,' presented at the U.SA./vlexico Symposium of &rategies for
Classification and Managenent of Native Vegetation for Food Production In Arid Zones (CFuson,
AZ, 12-16 Oct 1987), by M. A Weltz, K. G. Renard, and J. R Simanton.

The slope steepness (slope steepness) factor contains the revised slope steepness factor for the
Universal Soil Loss Equation. Equations were taken from artide entitled "Revised Slope Steepness
Factor for the Universal Soil Loss Equation" in Transactions of the ASAE (Vol 30(5), Sept-Oct
1987), by McCool et al.

r.cost, r.drain, r.grass.armsed r.nmsk

AUTHOR

Charles Ehlschlaeger, U.S. Army Constuction Engineerig Research laboratory

(tRASN 4.(1 (Summer 1991) U.S. Anry CERI. 337



r.weight GRASS Reference Manual r.weight

NAME
r.weight - Raster map overlay pupram.
(GRASS Raster Program)

SYNOPSIS
r.welgkt
r.weight help
r.welght mtplt=nam [actlem=name] [ceIer=nwmJ [title==nans"]

COMMAND LINE OPTIONS
Paromterm

output=nanme Name of the output raster map layer created.

acti..=name Specifies which mathemnatical operation (addition or multiplication) is to be used
to calculate weights.
Options: add, mult
Default: add

color=name 7lype of color table to be assigned to the output raster map layer created.
Options: grey, wave, ramp
Default: grey

dtle---'"nanw" A title to be assigned to the output map layer created. If this title contains more
than one word, it should be quoted.
Default: (none)

DESCRIPTION
r.weight is a language driven raster map overlay program. It provides a means for performing
geographical analyses using several raster maps. r.weight asks the user to weight (assign numeric
values to) the raster map categories of interest. The assignment of weighted values requires that the
user intimately understand the analysis being undertaken. Harw important is the slope of the land in
compamison with the current land use, or the depth to bedrock? The assignment of values to the land's
characteristics allows r.weight to mix and compare apples and oranges, such as slopes and land uses,
and soil types and vegetation.

r.weight is a language-driven analysis tool. It responds to worded commands typed at the terminal.
Help is always available via the one word command: help. Commands available in r.weight are listed
below.

Note that raster map names appear in parentheses. The use of parentheses is now optional in r.weight.

fist maps list available raster maps

list categories (name) list categories for raster map (name)

list save list saved analyses

list analysis Display current analysis request

print analysis Send current analysis request to printer

choose (name) Choose raster map (name) for analysis

assign (name) Interactive way to assign weights for raster map (name)

assign (name) (cat) (val) Assign weight (val) to category (cat) for raster map (name)

assign (name) (cat) (cat) (val)
Assign weight (val) to categories (cat) (cat) for raster map (name)

save Save the current analysis
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recover Recover old analysis

add Request that weights be added (this is the default)

nmlt Request that weights be multiplied

execute Run analysis

erase Erase the screen

color grey Set the graphics monitor colors to a grey scale (this is the default)

color wave Set the graphics monitor colors to a color wave.

color ramp Set the graphics nmnitor colors to a color ranp.

quit Leave r.weigh

A more detailed explanation of a command can be obtained by typing:

help (cmamand)

SUGGESTED APPROACH
In order for r.weight to generate raster maps useful for analysis, the user must make a reasonable and
defensible request. While much more powerful than r.combine, r.weight is also more dangerous. The
user provides the necessary value jodgements, which are registered as weights. Only well-conceived
value judgements will result in defensible results. We suggest the following approach to a weighted
overlay analysis:

ST1EP 1: BEFORE RUNNING WEIGHT
a) Define the question to be answered. e.g., "Locate

sites suitable for building apartments."
b) Determine what mapped infonration is useful for

answering the question. e.g., geology, soils,
land-use, flood-potential.

c) Based on professional judgemrent, statistical
inference, and engineering principals, assign
weights to the categories in the chosen raster maps.

STEP 2: CHOOSE CELL MAPS
In r.weight, use the contuand choose to identify
up to six raster maps of interest.

SE 3: ASSIGN WEIMTFS
Using the r.weight command assign, assign
specific weights to raster map categories.

STEP 4: SAVE ANALYSIS
Use the save conmmand to save a copy of the analysis
requested for later use.

SUP 5: RUN ANALYSIS
Use execwe to run the analysis.

STFP 6: EVAILJAIE RESUSI,]
To inodify an existing anadysis request, use the recover
command to retrieve the analysis and then go to STF? 3.
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SEE ALSO
GRASS Tutoridl: r.weight

r.infer, r.coi~w, r.mapcalc

AUTHOR
James Westervelt, U.S. Army Construction Engineering Research Laboratory
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NAME
r.weight.new - Weighted overlay raster map layer analysis program.
(CRASS Raster Program)

SYNOPSIS
r.weight.new [output] (action] [color]
r.weightAtew [output=option] lactien=optionl [color=oprion]

DESCRIPTION
r.weight.new is the non-interactive version of r.weight. Both programs allow the user to assign
numeric values (i.e., "weights") to individual category values within raster map layers. These weights
are then distributed locationally throughout a raster map layer based on the distribution of the categories
with which they are associated. The user can weight the categories of several raster map layers in a
data base. Such weighted raster map layers can then be overlaid. r.weightiew will combine weights
in the overlaid map layers by cell location.

A resulting output raster map layer depicts the combination of map layer weights across a landscape.
These values represent a hierarchy of suitability for some user-defined purpose. To obtain a more
dc!et d desciiption, see the manual entry for r.weight.

Output raster map must be specified (no default)
Action must be either (add or mu/t) (default: add)
Color table for the new raster map (grey I wave I ramp) (default: grey)
Once the r.weight.new command line is entered, the user will need to enter a raster map layer name
and assign numeric values to its categories. Values can be assigned to the categories of up to six raster
map layers within r.weight.new in a single analysis. Help is available to the user by typing
r.weight.new help.

EXAMPLE
The following is the format in which data should be entered to r.weight.new:

Raster-layerl
[Reclass rule la]
[Reclass rule 1b]
Rasteriayer2
[Reclass rule 2a]
etc.
end

Raster-layer: raster-imp OR "raster_.mp in mapset"
Reclass rule: (example) 1 = 5 OR 20 thru 50 =10 (must leave spaces between

the category, =, and value entries)

Example: (the prompts are shown in bold)
> r.weight.new sites add wave
> soils

sidls> 1 thru 20 = 5
sidls> 21 thru 30 = 10
soils> landcover

landeover> 1 = 2
landcover> 2 = 4
landcover> 3 thru 8 = 6
landcover> end
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NOTES
The user must be knowledgeable about r.weight to run r.weight.new. r.weighfnew does not provide
the user with a listing of raster map layers or map layer categories. Users unsure about raster map
layer names should run the GRASS program g.list. To obtain a listing of the categories for a raster
map layer run r.report.

"The user can create an input file containing the data needed to run r.weight~new. This file nu.,t list the
raster map layer and reclass rules in the format shown in the above example. 'the prompts must not be
included in the file. This file can be directed into r.weight.new at the conanand line by typing
r.weight.new output action color < inputflle

This program remains under alpha testing. It resides in the srcxApha directory and tmust be compiled

separately by the user.

BUGS
When entering data for the reclass rules, if the user does not include spaces between the category, =,

and value, the program will assume that the entry is a raster map layer.

SEE ALSO
g.list, r.combine, rinfer, r.report r.weight

AUTHOR
David Gerdes, U.S. Army Construction Engineering Research Laboratory
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NAME
r.what - Oucries raster mrap layers on their category values and category labels.
(GRASS Raster Program)

SYNOPSIS
r.what
r.what help
r.what [-f4 input =na [f fname,....
r.what [-f] input =namfe[,name,...] [<inputfdeJ

DESCRIPTION
r.what outputs the category values and (optionally) the category labels associated with user-specified
locat•ons on raster input map(s). Locations are specified as geographic xy coordinate pairs (i.e., pair of
castings and northings); the user can also (optionally) associate a label with each location.

"The programn will be run non-interactively if the user specifies the program parameter values and
(optionally) the flag setting on the command line, using the for-m:

r.what [4] input =name[,fame,...]

where each input name is the name of a raster map layer whose category values are to be queried, and
the (optional) flag -f directs r.whai to also output category labels. The user can also redirect a user-
created AS(C1 input file containing a list of geographic coordinate pairs and (optionally) user-named
labels, into r.what using the form:

r.what [-f] input =name ,name,...] [<inputfde]

If the user does not redirect an input file containing these coordinates into the program, the program
will query the user for point locations and labels.

Alternately, the user can simply type:

r.what

ol tffe command line, without program arguments. In this case, the user will be prompted for the flag
s,,t(il and par•u•eter values using the standard GRASS parser interface described in the manual entr)
for parser.

Flag:

-f Also output the category label(s) associated with the cell(s) at the user-specified
location(s).

Parameters:

input =name[,name,name,...]
The name(s) of one or more existing raster map layers to be queried.

EXAMPLES
The 'contents of the ASCII inputfide to r.whai can be typed in at the keyboard, redirected from a file,
or piped from another prograun (like d.where). Each line of the inpuit consists of an casting, a northing,
wuid anu optional label, which are separated by spaces. llie word end is typed to end input of
coordinates to r.what. For cxanmple:

635342.21 7654321.09 site 1
653324.88 7563412.42 site 2
end

r.what outpit colnsists of the input geotraphic location and laelk, and, for each user-nanmed raster map)
laYer, the catte2orv value, and (if -f is specified) the catogor lailt assoeiated with the celt(' at this
"2,0 .raplic Ihwafioll. Uniple iut ic (in h,(1I) t, and ouul|it (inj plain text) from r.what .re sgivl below
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r.what input =sails•apect
635342.21 7654321.09 site 1
653324.88 756341242 site 2
end

635342.21 17654321.09 Isite 1 145 121
653324.88 17563412.42 Isite 2 144 120

r.what -f input----sils,aspect
635342.21 7654321.09 site 1
653324.88 7563412.42 site 2
end

6353422117654321.09 isite 1145 I NaC121 130 degrees NW

653324.88 17563412.42 1site 2 144 INdC 120115 degrees NW

NOTES
The maximum number of raster map layers thai can be queried at one time is 14.

SEE ALSO
d.sites, d.where, r.cats, r.report, r.stats, sites, parser

AUTHOR
Michael Shapiro, U.S. Army Construction Engineering Research laboratory
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NAME
s.db.rim - RIM data base management/query interface for GRASS sites data.
(GRASS Sites Management Program)

SYNOPSIS
sdb.rim
s.db.rim data-base

DESCRIPTION
s.db.rim allows users to create, manage and query information about site locations (sites) across the
latndscape. Required inputs can be entered interactively, or from the command line. Command line
input may be entered through a prepared text file or from the keyboard (standard input). The s.db.rim
conturned languatge is defined in section ont,. The menu-driven interactive version is described in
sctionf two.

"lhe.e programrs are actually a marriage of the GRASS envirmnment and the programmer's interface
library of the relational data base management program RIM, distributed publically by the University of
Washington Academic Computing Services as FORTRAN 77 code. Your systern must have a
IORTRAN 77 compiler to use s.db.rim.

SECTION ONE -- THE COMMAND VERSION
The command-line driven version of s.db.rim is run by typing the below command, where datawbase
is the name of an existing RIM sites data base:

s.db.rim data-base

The sites data bases are stored in a subdirectory named 'rim/sites' in the user's current mapset. Data
bases in other mapsets, selectable through the GRAOSS g.noapsets command, can be accessed for 'read-
onlv' retrieval of records. Each mapset may have many data bases. Each data base within a mapset
must hlr.' a different name; user-suppliL" names for data bases are limited to seven (7) characters in
order to maintain conmpatibility with the standard version of RIM. As with other GRASS commands,
nmapsets are searched in the mapset SEARCILPAJIIt order when a data base needs to be opened.

Fach site data base is composed of multi-field records (rows or tuples, in DBMS jargon). Each field
and its position in the site fomi is defined via input to the .make command when a data base is
originally defined. It is possible to add new fields or change the length of existing fields after data has
been loaded; however, this is not straightforward and is not described here; deleting of fields is also
possible, but requires even more experience and knowledge. The user needs to carefully design the
data base fields and form (layout) and check the operation with r few pieces of test data before loading
data for a large number of sites.

COMMANDS
(Note: For each of the "dot commands," e.g., make, described below there is a menu choice to select
when rmniing the interactive version. 'lhe interactive menus are described in section two of this
dtcument. Some display capabilities exist in the interactive version which are not directly implemented
in the command version.)

The commands are given alphabetically here for easy reference. The snake couimand is required to
create a data base and, therefore, will be the first to be entered by a new user. Abbreviatiorns down to
the string shomwn in ( ) are accepted; this is primarily for those giving s.db.rim comman-ds from a
teiriinad, but abbreviations may adso be used in batch tiles.

klich conmnmnd is introxtuced with an input record (line) which starts with a period and is follhAveel bv
on(,: t the wNords shown below; for soie comnaiilld.s the conlnantid line also contains one or more
requfired or optional parameters. Additional or optionad input instrucfions/data for a coin',;ui! -are
stpplicd oin sulccý:siN e lines; a .enxl line is needed by some conmmands to signify the end of fhics, icti

liles.

iRA' ; 4 -J) (S•t Inlitr I ir 1) US. AnUiiv (.RI, 34



s.dbjnm GRASS Reference Manual s.dbjim

Alphabetical Command Summary

!conumrnd
This is the only s.db.rim command not starting with a period. "command" is a single shell
command line which is executed by a "G-systemo" call (see GRASS gis library). Many
UNIX utilities (e.g., vi, Is, print) and most GRASS commands (e.g., d.rast, d.points, g.list,
g.region, d.zoon, rniask) may be executed. It is permitted, and often useful, to change
"region" and "MASK" within s.db.rinL Multiple commands may be separated by ";" in the
standard UNIX way. Note thaz a "!cd directory; Is" will change to the specified directory and
lst files, but the effective working directory for s.db.rim will not be changed when the
com-and terminates.

.add (.a)
Add a new site record (row) to the open data base. Each line following contains a field name
followed by spaces and/or tabs, then the value or character string to store for that field. Field
information lines end with .end. Some fields may be absent and fields may appear in any
order. Checks are made for the input of data for the one required field (site number), for string
length for string type fields, and for duplicate site numbers. If split fields are used in the data
base layout (see make), text data for each split field must be added as a separate line. If there
are any problems, the record will not be stored and a message will be output. This format
makes it relatively easy to import data from most other DBMS. The ".print -a" command, see
below, outputs data in this list format.

Example:
.add
site-id 204
north 4690673.30
east 601410.00
reference Jones (1987)
.end

.backup (.b) fle-jam
The .backup command is used to dump the entire data base from the RIM binary files to a text
file format (see UNLOAD in the RIM User's Manual). The filejname can be a relative path
name or full path name. The file will contain the data base definition, screen layout
information, and tabular data. This text file is transportable to RIM or s.db.rim running on
any other computer; it may also be reloaded to recreate the s.db.rim data base. A message
will be output if there is any problem writing the .backup file. Backup can only be done on
data bases in the user's current mapset.

To reload your data base from the backup file (normally not necessary):

GRASS 4>cd $LOCAJ7ONhimusites #right directory
GRASS 4>rm dbname.n,,dbl #remove data base (or ny to somewhere)
GRASS 4>rm adb-namerimdb2 #remove data base (or mv to somewhere)
GRASS 4>rm dbjnameimndKb #remove data base (or my to somewhere)
GRASS 4>rim #run RIM manually
RIM> input "path/file" #RIM rebuilds data base from data

written by .backup
RIM>exit

.change (.c) 1 - 1
Without the I" flag, each line following .change is in the same format as for the add
command. The site number field is required and the site number must match an existing site in
the data base. Only those fields for which lines are provided are changed in the record. After
the .end the changed record is stored, if all is ok; otherwise, a message is output.
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If the "-I" flag (for "list") is given, the site number field is omitted and the specified field
values are changed for all sites currently selected by .find and/or .query.

.delete (.d)
"This conmmand is used to delete data records for sites. Deletion of sites is permanent. A
backup of the data base, or copies of the data base files, are the ways to protect your valuable
data.

TIhe lines following the .delete cornmand should contain only the site numbers, with a .end line being
last.

The following conmand sequence will delete all the sites currently on the internal site list (the result of
the last .query or find command) after asking for approval.

.delete

.end

.end (.e)
nads multi-line input for several other conimands.

.exit (.ex)
Use .exit to end operation of s.db.rim cleanly. In general, do not use CIRL-C to exit unless
absolutely necessary. When .exit is encountered in a batch file, input will revert back to the
previous file, or the terminal, if any, that called the batch file.

fuid (.f) I -a I -dI -m I] [ -w 1
The find command is used to find the site(s) closest to a given point (the target). The target
can be defined in one of several ways. The found sites are stored on an internal sites list for
output by other commands; however, see note 2, below. The found sites are stored on the
internal sites list in order of proximity to the target location.

The optional .find command line parameter specifies the current MASK (-m), if any, or the
current region (-w), as a filter on the retrieved sites. -m automatically implies -w, as the
MASK i, not defined outside the current region. If the -a flag is given, the retrieved sites will
be appended to those previously retrieved with a .query or find; duplicates will be
automatically discarded. Thc -d flag causes the retrieved sites to be deleted from the internal
site list, if present there. Very complex selections can be done by interspersing appends and
deletes to arrive at a final list of sites. For instance, selecting those sites within 2000 meters of
a target and then deleting those within 1500 meteres of the target will give a final list of those
from 1500 to 2000 meters.

The single required line following the find line gives the program the necessary target

information. The following examples show the possibilities.

find> 602793.90 4379010.00

will find the one site nearest these coordinates and store it on the internal site list.

find>619840 4599000 10

will find the 10 sites (or fewer, if there are not that many) closest to the given location.

find>site 132 10

will find the 10 sites closest to the location of site 132 in the data base (inchlding site 132). If
site 132 does not exist, no action is taken.
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find>distance from 472910.06 5732001.0 5000

will find all sites within 5000 (meters, in UIM coordinates) of the target location.

find>distance from site 16 -2500

will find all sites greater than 2500 (meters) from the location of site 16.

Notes for .fAnd:

1. All sites found are stored on the site list in order of proximity to the target location (sorted by
distance from target).

2. The number of sites found is automatically printed to the active output device/file.

3. If mask is specified, the effective region is automatically set to the current region (because the
GRASS mask is only defined for the current region).

4. Region and mask filtering uses the current resolution for the region to test if a point falls within a
cell in the masking map.

5. In the last two examples the string "distance from" must be exactly matched. Also, the word "site"
must be exactly matched.

6. If the "distance from" radius is given as a negative value, points outside the target circle are
selected; whereas, if a positive value is given, points inside the circle are selected.

7. The current region may be changed with !g.region or !d.zoom prior to doing a .find, and the mask
may be set or removed with a variety of GRASS commands.

8. The "find> prompt is given only when input is from a terminal.

.help (Ch)
Prints a help screen to the output device or file. Useful to have when using s.db.rim from a
terminal, or when writing a script file of conmmnads.

.input (.i) lfieJ
The lines in the file given are read and processed as commancds or data until an end of file is
reached or until a .exit command is found. Input files may call other input files to a nesting
depth of eight. Without a file name, stdin is used as the input file.

list (.1)
Lists the available data bases in the current mapset search path.

.make Wng the .make command you create a new data base in the current mapset by specifying the
following items which define the screen (page) layout for displaying and printing the site
records, as well as the information fields:

1) The fixed text part of the screen layout.
2) The positions, types, and lengths of data fields.

Three fields must always exist in a data base; each of these field types may only occur once in a data
base layout:

1) Type 's' Site identification number field (an integer).
2) Type 'x' Fasting coordinate of the site (a double float).
3) Type 'y' Northing coordinate of the site (a double float).
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"ihe other field types, which may occur in any combination and order, are:

4) type 'i' An integer field.

5) type 'f' A double precision float field.
(always 2 decimal places used for output)

6) type 'T A text field.

l'ach of the fields can be positioned anywhere within the screen layout, which has a limit of 19 lines by
80 columns. A maximnun of 70 fields may be defined within this space. A field is specified in the
sscreen layout by a tilde (-), a field type character, a field name and enough trailing tildes to fill out the
desired field length.

Rach line following the .make command is taken to define a line of the screen layout until a .end is
reached. If a mistake is made on any of the input lines, the .make will fail. The .make information
may be prepared in advance as a text file (this facilitates fixing mistakes) and the .input command can
be used to read in this file. An example text file for a data base screen layout follows, with some
expliantoiy notes and restrictions.

.make
Archaeological Sites Database

Site #- -sSite'-- Entered By: -tEnter-by --------
lascription: C-14 EDate: -iAge--"

"-tIscript. 1 -------------------------------------

-tE script .2 -------------------------------------
"tI escript.3 -------------------------------------

Type: -tType ------------- (Should be Arch. or list.)
Dlate: "tEnter_.Date ------
Narth: "yhbrth F---- East: -xEast ------
.end

Notes:

1) Any text not preceded by a tilde () character is taken to be part of the constant or fixed text
portion of the form.

2) A field definitioi begins with a tilde C) character immediately followed by a single character which
indicates the data type of the field (s,x,yi or t). Immediately following the data type character is the
field name of I to 16 characters. field names can be composed of any characters from the following
set: [NZ,a-z,,0-9]; the RIM program and library do not distinguish upper and lower case in field
names, so you shoudd avoid making names which differ only in case. Field names may not begin with
a niuneral [0-91. ihe rest of the field length is padded with tilde (-) characters to the required
maxinmum length.

3) Ihe iuninfinmn hield width is three characters; e.g., ' tA". Be sure field widths for all fields are wide
CnOtgh fr the values and strings you expect to store there; e.g., UI'M northings require at least 11
spaces.

4) For text fields it is possible to continue a field across nmre than one line. Ihis is done by
appending a .1 to the field name forming first portion of this "split field", a .2 for the second portion,
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etc. This text field splitting affects how information is organized for input and output; the composite
text string is concatenated (unused portions of fields are retained as spaces) and treated as a unit for
storage and queries to the data base.

.output (.o) [file or I process]
Causes all output (except some error messages) from s.db.rir, including that from the .print
command, to go to the named path/file (may be a full or relative path name), or to be used as
standard input by the process (a pipe). If no parameter is given, output returns to stdout,
usually the user's terninal. An example of the pipe usage would be

.output I grep "easting" wc -1 > /tmp/my.counit

A pipe is closed whenever the .output conmtand is given again, or on a .exit command.

.pack (.pa)
This should be used when numerius data records have been deleted to recover disk space in
the RIM binary data base files. It works by doing a .backup to a temporary file; moving the
data base files to new names (*.bakdb*); running RIM to rebuild the data base; and, if the
rebuilt data base can be opened and read, the temporary files are deleted. The user is informed
if this process fails. Packing can only be done on an open data base located in the useres
current mapset.

.print (.p) [-a I -11
'This command outputs the full site records for the sites currently stored on the internal sites
list (result of last .query or .find). Without the flag, the screen layout format is used. With the
-1 flag, for list format, the field name followed by the contents are output one field per line.
The -a flag also outputs in the list format but with a .add line and a .end line surrounding each
site record printed; data files in this form can be read with input, thus they form one kind of
backup mechanism and can be used to transfer data (not the data base layout) from one
GRASS system to another. The destination for the output is set by a previous .output
command (default is stdout).

.query (.q) [-a 1-d] I-mIt-w I
The .query command is used to retrieve sites via an SQL-like request to RIM, including a user
specified "where clause." All fields for each site meeting the sdection criteria are retrieved.

The optional .query command line parameters cause points not in the region (-w) and/or mask (-in) to
be rejected, so these conditions need not be tested in the "where clause." The -a flag causes the
retrieved sites to be appended to those previously retrieved by .query or .find; duplicate entries are
automatically discarded. The -d flag causes selected sites to be deleted from the current list, if present.

After the query command line, any nmner of lines may be entered to define the SQL "where" clause.
A .end line is required to finish the request and begin data retrieval. See examples below.

The "distance from" clause may also be used as additional selection criteria exactly as described in the
examples and notes for Jind. It must be entered as a separate line to the query prompt.

The retrieved records may be printed at time of retrieval, rather than after the completion of the query
command by including a .print (.p) line with the same options for print format as in the .print command
(see above); e.g., .p -a to output in the "list add' format. The .print clause must be entered as a
separate line to the query prompt. Ibis feature is most useful when working with very large data bases
where retreval time is significant. See example 2 below.

Example 1:

queay>where density <20 and (date = "10/14/89"
quey> or county eq "San Marcos")
quay>.end
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Example 2:

query >where east <600000 and name like "* Jones*,
query> distance from site 12 3000
query>.print -a
query> .end

Example 3:

query >end

The where and distance from clauses are each optional. If both are omitted, only the mask and region
on the .query command line restnct the search; if mask and region are also omitted, all sites will be
retrieved (Example 3). When querying for sites the where clause is processed first, the current region
and mask tested next (if requested), then the distance from clause is applied; a site must pass all tests to
be put on the internal site list for output by other commands.

Notes: (Also see Notes for .Alnd)

1. The retrieved sites are stored on the internal site list in the order returned from the data base by
RIM, not necessarily in site number order or the order the data was loaded. A "distance bron" clause
results in a final sorting by proximity to target.

2. See the RIM Use-s Manual for additional information on the "where" clause in the "select"
comirnand, especially the quotes required for matching character string fields, and the allowed
comparison operators.

3. In the where clauses of the examples, "density", "date", "county", east", and "name" are field names
(column names in RIM) defined when the user initially makes the data base.

4. Each .query or .find resets the internal site list (even unsuccessful ones), unless the -a or -d flags a e
used.

.read.site (.re) site-list [conmnt__fieldJ
This command reads an existing GRASS site list and creates a data base record for each site. If
the comnment or description field of all entries in the site list begin with # and a number, the
number becomes the site number in the data base. If some of the sites in the GRASS site list
do not have a # at the beginning of the comment field, the sites are numbered sequentially
starting with 1. (These options are similar to the way the GRASS sites-to-raster [in smnnu]
works.)

If a data base field name "commentjleld" is entered on the command line, the comment will
be stored in that field for each site. If an integer or float field is specified, an attempt is made
to interpret the comment as that type of nunmer; if this interpretation fails, 0 or 0.0 is stored.

If the site number duplicates one already in the data base or found earlier in the site list, it is
not added.

Once the sites have been loaded by .read-site, use change (or the interactive version) to add
data to other fields for those sites.

.remewe
This command, which requires a "y" as confirmation on the next line, entirely removes the
three binary files which constitute your RIM data base. Use with care. Backup files must be
remnovecd individually by the user, if desired, from the $LOCATIONhinV/sites directory.
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.show (.sh)
This conmand is used to output the screen or page layout as defined for the current data base.
It serves as documentation of the data base definition and as a reminider for field names, types
and lengths. By uing an editor to surround the output of -show with .make and .end lines, it
can be used to reload the data base definition with input.

.siteJist (.si) file-nanm [fieldiname]
This command writes the site locations and the site numbers to the specified file in the site-list
directo•y in the current mapset. If the file exists, the sites are appended to the current list,
otherwise, a new site list fie is created. A "fieldcname" may be optionally specified; if so, the
contents of that field (retrieved from the appropriate site record) are inserted as the comment
(following a '#) in the site list. The site number is used if no field name is supplied.

A comment line is inserted in the site-Jist file with the current date and time and the name of
the data base producing the site locations. The fonnat used for each site is:

easting I northing I #omment

iables (t)
Prints the table structure of the currently opened RIM data base. Ths is the same output
generated by a "list *" command when running RIM manually. The information for the table
named "data" is useful for review of the use's field definitions. The information for the two
other tables is for internal use by s.db.rin.
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SECTION TWO -- THE INTERACTIVE VERSION
SYNOPSIS

s.dbjrim

DESCRIPTION
"The interactive version of s.db.rim allows you to create, manage and query information about site
locations (sites) across the landscape. Operations are done on a data base through a series of menus
explained below. Most of the menus use VASK screens; the user should become familiar with keys
that move the cursor among the fields to be entered (REFLJRN, ENTER, CTRL-L, CrRL-K, etc.).

THE MAIN MENU
]elow is the main menu. Option 1 is the default. Note the status line at the top of the menu, and the
lact that 8 records have been selected by the latest find or query operation (between items 2 and 3).
N,,ote, also, that C'RL-C can bxe used to exit from this menu (and most other mews in the program)
Nick to the GRASS prompt. "The specifics of each menu choice are described below.

s.db.rim MAIN MENU Version 1.4
Data base <water >in mapset <rono >open. 25 records.

1 Open a database
2 list available data bases
...- Retrieve/Output Site Records (8 currently) --
3 Find sites in proximity to a Target point
4 Query to select site records (SQL)
5 Show selected site records on Terminal
6 Display maps/selected sites on graphics terminal
7 Output selected site records to Printer or File
8 Create a site-list from selected records
----------- M-Add/Edit Site Records ----------
9 View a single site record
10 Add a site record
11 Change a site record
12 Delete a single record or all selected records
-------- Other functions -- Shell Command -- Exit ---------
13 Make a new data base & Management Functions
14 Execute a shell command
0 Done -- Exit from s.db.rim

AFIT] COMPIEf"ING ALL ANSWERS, HIT -ESC>TO (VN'rINUE
(OR <Ctrl-C>TO EXIT THIS PROGRAM)

1. Open a data b1xse, If a data base is already open, it is closed before the requested one is opened.
(Wly data bases in the user's current mapset may be modified; others are opened in read-only mode;
this will be indicated on line 2.

2. list available data bases. For each mapset in the current GRASS mapset search path, the names of
the existing data baises are listed.

3. 'Tind" sites in the data base relative to a specified target location. This is used to select sites based
"11 i'roxiinitv !() thew t;a't and. qlic+nldly', sites within the current region and, optionally, sites falling in
acti.c cells within the current (;•,AtSS nmak. Two ndxles of targeting are provided: the N sites closest
t,, the target, and all sites %\ithin ((,r o•,tside) a circle of specified radius from the target. The
I"INI)/QUI-RY 'TAW( 1l1' MENU discuswd helow accepts region/lmaskA/arget specifications, t1'r in t ,e
n-r., l'he scl:xtckd sites. are then displayed one at a time until (IRL-(: is entered;: 1!,•,, chtr
oxtrations, choices 5- * I, Scn , *.h c ne ith these sites. "lle line on the menu betv, een 2 and ^ 4,,v's the
numbler of sites curTently sclccltl I1V choices 3 or 4.
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4. "Quaey" sites in the data base using an SQL-like "where clause," including specifications for
region/mask/arget (circle only) as in 3, above; see FRNIXUERY TARGEF MENU section below.
The where clause can test for ranges or matches for numeric data base fields, or matches on full strings
or substrings for text fields. The selected sites are then displayed one at a time until CTRLC is
entered; then oth•r operations, choices 5-8, can be done with these sites. This clause is entered on a
menu described below; see QUERY (hMAND IEMEN section, below.

The where clause may use parentheses ( ) to control the order of comparisons. Field names are not
case sensitive within where clauses. The following comparison operators are valid for all types of
fields:

eq or = ne or <
ge or >= le or <
gt or > it or <

String comparisons are case sensitive and are done character by character. Substrings comparisons may

be done with the "like" operator as in:

where name like "*Jones*"

Note that the string being tested against the name field for each record is in quotes (single or double)
and that wild card comparisons canbe done in the standard way with 'Y' and '? characters.

Logical comparisons may also be combined with those operators above. The permitted logical
operators are:

and or not

"The following complex example should be examined. The line breaks can occur between any tokens
(words, values, operators), except within quoted strings.

where (name like "*Jones*" or name = "Smith")
and ( ( site <300 and not (site - 251 or site eq 15))
or east <601000 )

5. Thiis choice will display the site records resulting from the last find/query one at a time on the
terminal. Use ESC or enter a rumber to display another record and CITRL-C to end the display.

6. If a graphics monitor is active, the locations of the selected sites will be displayed. The user may
choose to erase the screen; display raster, vector, and/or site maps; or display the selected sites from the
data base. These maps are requested through the following interactive screen. Just enter ESC to skip
this step. If no data base sites are currently selected, that section of the menu will not appear; but the
menu can still be used to display the other types of maps. This display function is a major added
function of the interactive version of the program; display is not so easy in the command version.
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SHYEZTION MENU FOR ITEMS TO DISPLAY

Enter raster and/or vector map names, if desired

Raster -nap to display

Vector map to display in color.

Site list to display
Dpoints with: size=3 type--box color=white.

_ Display currently selected sites (enter x)
d.sites with: size=6 type--x- colorred

_ Erase graphics screen (enter x)
cierase black-

AF'fER C(IOIP.EIG ALL ANSWERS, Ha" •ESC>TO (X)NIINUE
(OR <Ctri-C>TO CANCEL)

7. This selection results in a screen prompting for the name of the file to output the selected site
records to, and for optional formatting selection. If the file name is lp, the site records are sent to the
printer. The optional formatting choices are for export of data in list format (see .print in the first part
of this manual page for s.db.rim for information and examples).

8. Using this choice you can write (or append) the currently selected sites to a GRASS sitejlist file in
your current mapset. A short menu pronpts for the name of the sitelist file, and also for the name of
it field to be used for the "comment" in the sitejlist (the site number is the default field). "Ihe curre t
(Lite and time, and the names of the mapset and data base in use are entered as an information line IL

the sitelist file. Note that various kinds of raster map layers can be produced from a s.db.rim data
base by writing site-lists with different fields as "comments" then converting the sitelists to raster files
with s.menu.

9. Choices 9-12 operate on only a single site and do not use or modify the internal list of sites selected
by find/query (choices 3 or 4). Choice 9 is the way to view a single site record, selected by site
number. After viewing, FSC will allow ently of another site nunber and CIRLC will exit to the main
menu.

10. Use this selection to add a new site record to the data base. (A new site is one whose site number
(k)cs not currently exist in the open data base.) After making this selection, the data base layout will be
displayed and you should enter the available information appropriate to each field; the only required
entry is the site umnber field. If values for numeric fields are not entered, zero vdues will be stored.
Unused portions of text fields are stored as strings of spaces.

11. After making this selection and specifying the site number to change field information for, the data
k cntered iLs for chice 10, except that the site number cannot be changed. (Ihe command version of
dic program has provision for making bulk changes after a find or query; se .change.)

I 1. To delete a single record, enter its site number when requested. All site records ch-.en hy the last
findiqu(Ty operation may be deleted by entering "list" in place of the site number. BF CARI- 1, with
this, deleted records are really gone.
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13. This choice starts a new menu with less commonly used functions. See MANAGEMENI" MENU
section below.

14. The program will prompt you for one-line Shell Commands until you enter just a <RETURN> to
return to the main menu. Often useful for changing the GRASS region, setting a MASK, etc.

FIND)QUERY TARGET MENU
"This is the screen to set up the regionhuaskAarget infornation for the find choice (3) and the query
choice (4), except that item B is omitted for choice (4). The choice to append or delete selected
records will only be given after a successful find or query has stored some records on the internal
record list. See .firy and .query for more infonnation.

If a graphics monitor is not active, the "mouse" item is oinitted from the screen; and, if a mask is not
set, that choice is omnitted. The choices entered on this examnple screen will result in all the sites within
a 1500 (meters) radius of the target point (io be chosen with the mouse) being selected ;uid stored on
the internal site list by find or query. They are stored in order of proximity to the target. If a site is
used as the target, it is always the first in the retrieved list (useful for just selecting one site by
number). If a mouse is chosen to select the target point, a menu to display reference maps is presented,
exactly as in choice (6), prior to actually activating the nouse.

QUERY/FIND REGION/MASKtrARGEF SELE-TION MENU
Data base 4carch>(READCNLY) in mapset <PR'>ANFNI>open. 113 records.

Mark requests with 'x' and enter required values.

Respect current region -

Respect current MASK x
(forces current region)

A Find all sites within (or outside) a circular target x
and give the radius (negative for outside) 1500.00.

OR
B. Find a number of sites nearest a point _

and the number of sites requested

After selecting A or B, complete one(!) of these:
1. x to select target point with mouse x
2. Enter site number for target point
3. Target coordinates east 0.00

north 0.00

Append/Delete to current FHNLD/(UERY site list (a I d) -

Reset to default choices for this menu -

AFTER COMPLETING ALL ANSWERS, HIT <ESC>TO TIC)CONUJE
(OR <Ctrl-C>TO CANCEL)

QUERY COMMAND MENU
The following screen completes the information for a query (choice 4). It may be left blank if no
"where clause" is required. After a successful query, the selected records are displayed one at a tfie
by hiting escape; CTRL-C will quit the display and return to the main menu where several choices of
operation on the retrieved sites are offered.
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Q4JRY (XVMMANI) CNS IRU(TION SCREEN
Data base <A >in mapset <rinntest >open. 25 records.

The SQl, select query will use the current region
and a target clause of 'distance from 596463.15 4919041.88'

where date = 10/16/89

(Enter .show on a line to review screen layout and field names.)

AFIYR CUMPLEHING ALL ANSWIFRS, tHIT <ESC>TO CONTINUE
(OR <Ctr-C> TO CANCEL)

MANAGEMENT MENU
Choice 13 frnm the main menu presents this menu. Each item is discussed below.

s.db.rin DATA BASE MANAGEvENI MENU
Dkata base <A> in mapset <tim.test>open. 15025 records.

I Make a New Data Base in Current Mapset
2 List Available Data Bases
3 Remove (IIPERMANFNU ,Y) [ata Base from Current Mapset
4 Recover a Data Base from a RIM ASCII File
5 Show S(rccn Layout of Current Data Base
6 Backup (UNLOAD) Data Base to RIM ASCII Format File
7 Pack the Current Data 3ase
8 Read a Site list into the Current Data Base

0 Return to Main Menu

0_ Your selection

AFIYR CI )MPLEVING ALL ANSWERS, HIT <F.SC>TO CONTINUE
(OR .1rl-C>'1O CANCEL)

1. Use this choice to create a new s.db.rim data base in the current GRASS mapset. See section
below on MAKE A NEW DAIA BASF-

"2. list available data baxscs, like 2 on MAIN MENU.

3. lkletc an entire data bIase fron the current mapset. The name of the data base and additional
conlinnation of the action are promptecd for.
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4. Clhoice 6 allows backup of the definition and data parts of a data base to a transportable text tile.
To rebuild (or build for the first time) a s.db.rim data base from one of tese text files do the following
steps:

#see if the rin directory exists.
Is $LOCATIONhimn/sites

#if the directory was not found, make it.
mkdir $LOCATION/rini./sites

#change directory to it.
cd $LOCAITON/rim/sites

#have rim build the binary data base files.
rim
RIM>input '/path/to/your/extflle'
RIM>exit

The data base is thus created in the current mapset. Several s.db.rim conumuids should be rtn to
verify the integrity of the newly created data base.

5. T'his merely shows the screen layout of the currently open data base. II is a useful way to quickly
see the layout and review the field names and types.

6. When backing up to a text file, the 1RIM UNLOAD conmmand is run with the output directed to a
file of the user's choice. See 4 above. It is wise to do this operation after extensive changes or
additions of data records. The resulting text file can be written to tape for preservation, or shared with
other GRASS systems, if desired.

7. After deleting a large number of site records, some "wasted" disk space will be present in the binary
data base files. This procedure will perform an unload and a reload automatically to recover this
unusable disk space. If there is any problem reopening the data base after packing, the user is notified
and can recover in various ways depending on the backups which have been done.

8. IData may be loaded into a data base from an existing GRASS site-list. This procedure will prompt
for the sitejlist name and then add the sites to the currently open data base. If all sites in the list have
a comment field of the form "#value., the value is used is the data base site nunmber, otherwise the
sites are numbered sequentially beginning with 1. Only the site number and location coordinates are
loaded for each site record by this procedure; other fields may be later added with the "change"
function. See .read-sites.

MAKE A NEW DATA BASE
After entering the name of the new data base you wish to create (7 characters maximum), you then
decide how to input the information required. This input may be from a text file, or may be entered
directly using the editor of your choice; the former is recommended.

See .make for the way to define a data base and record (form) layout.
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NOTES
"lhis progruiin is included in the GRASS 4.P release, but is not autonificallv compiled with other
(iRASS commindts. lhe user nInLSt compilc this program separately.

s.db.rim interfaces to the RIM progra•m. Both rim and s.db.rim contain tOR1RAN code. 'The user
must have access to a I.{)RRAN compiler in order to compile and use s.db.rim. See the H1LFS
section, below, for the hloation of source code.

A "date" type field should be added to future versions. Tbis vcrsion only allows storing of dates as
strings (unless the user coles them to integers), and thus only string type searches can be made for
dales.

FILES
"lhe source code for RIM is located under $GISBASE/.Jsrc.related/rimn

"lhe source code for s.dA.rim is located under $GISiBASF-.Jsrc.garden/grass.mim/s.db.rim

SEE ALSO
RIM User's Manual, by James FeE, Academnic Computing Services, Univ. of Washington. See
especially Appendix B on redistribution of RIM.

GRASS 4.0 Installation Guide, by James Westervelt and Michael Shapiro, U.S. Army Construction
Fngineering Research Laboratory

d.icons, d.points, g.mapsets, g.region, r.mask, sin.ascii, s.nwnu, s.out.ascii, v.b.rim

AUTHORS
Janes I tinthorne and Ilavid Satnik, GIS LIabor-toy, Central Washington University, Ellensburg, WA
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NAME
s.in.ascii - Converts an ASCII listing of site locations and their descriptions into a GRASS site list file.
(GRASS Sites Program)

SYNOPSIS
sin.ascii
s.in.ascii help
s.in.ascii sates=-,larne jinput =name [Ifs--chtractfr•spacclahJ

DESCRIPTION
s.in.asci, convert, an AS(CII listing of sie locations and cIteeorý labels into a tilv iin ( 71ASS site list
file fomuat.

Input can Ix: entcrcd via standard inixit or from thw file input tnafne. Lich line ('t iiliti should coitalia
the antsimw. imnhii•, and (optionldly) tie cate orv lalx'l ;as',,ticatod with a site. ,lie fs-ttame otsion

(where namt, is either a charactcr, a space. or a tab) can be used to specify the tList, 4 a trti'cular field
separator b-tween these three input fields. 'Ibis is useful lien input is obtained frotm other prurants
(see NOITJ ,. below). Ouatput is stored in the file sitc-; name uiid placed in the site lists dircctti,
under the user's current nlipset.

"ihe GRASS protgram s.out.ascii can be used to perfornm the reverse function, converting a file in
GRASS site list fomiat into an ASCII listing of eastings, northings, and category labels associated with
site locations.

Parameters:

sites=name Name of the new GRASS site list file to be output.

input =name Name of an existing ASCII file containing site locations and labels.
rs=charactcr•;pacejtab fihe ield sepaLrator separating the casting, northing, and category label in

each line of the input file. The field separator can be a character, a space,
or a tab.
I)Dfault: space

s.in.ascii cai be run either non-interactivelv or interactively. "he programn will be run non-
interactively if the user specifies a naune to be assigned to the sites file output, the nanme of an existing
ASCII file containing input, and (optionally) a field separator fs appeaing in the input file, using:

sin.asii sites=name [input =name] [fs=ch;racter-pace~abI

Alternately, the user can simply type sin.ascii on the conmmand line, without progrmnu argunents. hI
this case, the user will be prompted for paramcter valucs using the standard GRASS parser interface
described it the manual entry for parser. If the user does not specify the nrame of an input file
containing site locations and (optionally) category labels, these should be entered to the program via
standard input.

NOTES
Other GRASS programs can be used to produce output in it format suitable for input to s.in.ascii. For
example, the user might pipe output produced by d.where into s.in.ascii to create a site list file called
my.sites containing site locations pointed to with the mouse, as illustrated below. In this example it
was unnecessary to specify the field separator used in the input, since d.where output separates the
easting anid northing values with spaces, and spaces are the default field s-eparator assiuned by
s.in.ascii.

d.where s.in.asdi sites=my.sites
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SEE ALSO
d.points, d-sites, d.what.rast, d.where, s.outascii, and parser

AUTHOR

Michael Shapiro, U.S. Army CAnistniction Engineefirg Research Laboratory
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NAME
s.nwnu - Accesses and manipulates GRASS site location data.
(GRASS Sites Program)

SYNOPSIS
&Mlenu

OVERVIEW
The s.menu program provides the user with the capability of interfacing site location data with the
geographic data in raster map layers. Two types of spatial analysis reports on sites can be generated,
and an interface to the "S' statistical package is provided.

DESCRIPTION
The s.menu program is an interface to functions that allow the user to manipulate GRASS site "lists."
A site list is a list of castings and northings describing the location of some point feature. It can also
contain a category value and category label for each site location. The program is interactive. After
typing s.menu on the command line, the user selects site functions from a menu.

The main menu is shown below:

SrlFS MAIN MEW (current list: no sites)

LOCATION: spearfish REGION 4928000.00(N) 4914000.00(S) 100.00 (RES)
MAPSEF: PERMANENt 609000.00(E) 590000.00(W) 100.00 (RES)
MASK: none

Please select one of the following

1 Read an existing site list
2 Mask current site list
3 Save the current site list in your mapset

4 Check site list for duplicate sites
5 Edit site list using a UNIX editor

6 Convert site list to raster file (0/1)
7 Convert site list to raster file (frequency of occurrence)

8 Run reports on the current site list

stop [cave the s.menu program

At the top of the menu is general information about the user's current MAPSET, LOCATION, etc. Note the
above message in parentheses "current list: no sites." This message will vary depending on the status of the
list. For example, after the user reads the existing site list file archsites, the message would read (given
the geographic region indicated): "cturent list: 25 sites, 24 in current region."
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I Read an existinit! site list
* [lii s option %kill c(TV ;in existing~ site list file into tho. current site list within the- sites server. L~xisting
site lists are stored under a GRASS data base and are pulled into the s.nwnu server via this option.
(Xher sites inenu functions operate only on the current site list file in the server -- you must therefore
Iread an existing site list" file BHODRE perfornning any of the other sites menu functions.

Note: Site lists cani be created and placed into a GRASS data base using s.nwnu option 5 (edit)
followed byA option 3 (save). IbwAever, the user can also create site lists using other methods or
programis. (Oie simple way to dto this is to create a site list file in the appropriate format using any
text editor (e~g., "vi"), anid to put this site list file under the site-Jisis directory under the user's
cu~rrent (iRA&S niapset (i.e., wider $IOCAI'ION/site-lists). Thew user can do this either inside of
(iRA.lSS or outside of (iRAS~S. Alternately, the user can run other GRASS programs that fornnvt their
ouitput ais a GiRAS~S site list file (r.randoni, s.db.rim, vimacquads, v. o~sites), or the user can use
UNIX programs like awk and sed to format other GRASS programs' output in the form of a site list
file (d.whai.rast, d.what.vect).

2 Mask current site list
'[he site list cani be- reduced to a subset thal includes only sites that fall in specific categories within a
specified raster map layer. The user wHil be asked to specify the name of a raster map layer to form
the basis for the mask, and will then be allowed to specify categories from this raster map that will
limit the site list. As with r.inask, the category values selected designate the areas of the map in
which information will remain. Areas assigned category values not selected will be re-assigned to
category value "(0" ("nio data").

Note: 'Ihis miasking operation is performed only against the site list itself and not against other raster
miap layers. If the user wishes to analyze masked raster map layers, a miask should be created using
the r.mask program.

3 Sethe current site list in your mapset
'Ihei current site list can lie stored permanently in your current mapset with this option. You will be
askedI to n~unie the sav'ed site list and to provide a shorti description of it. Saved site lists can be
retrieved (option 1) during later runs, of sinwnu. Ow~ie saved, these site list files can be used with
other GRASS promgramns, like d~sites, d~points, d.icorzs, p.icons, ssurfiadw, and s.db.rim.
Note: Saved lists will be remnoved if the GRASS mapset .under which they are stored is remoxved.

4 ( heck site list for duplicate sites
It is niot desirable that a site list contain miultiple references to the samne site. 'his option attempts to
recognize duplicate sites. Duiplicates are displayed to the user and can be removed automnatically' if
the user desires. [Diplicatcs can also he removed by hand tusing optionl 5 (edit).

5T .it site list utsing, a UNIX edfitor
Tichue 1r can modify the current site list or create a newv site list by hanud using a UNIX editor. Youi
%%ill be asked to specify the text edlitor you prefer to use. You should exercise somne care if you
select this option. lines in the site list which have invalid formaitts wvill be (silently) ignored by
s.rmenu. See the GiRASS mianual eintr siles.fornwi for a dsriptionm of the site list format.

Note: 'Ihis option will only rmodify the site list copied into the server. It dot- .- 4 1)odify the
oiiilsite list stored utubr a GRASS miapset. If vou wish toi modlify a stored site list :c. sn will

llai\ c to comtbine' option~s I (read), 5 (edit), and 3 (save).

( (n crir e ite list file to raster file (0/I)
'i)t i can create a raister itila representati( m of the site list in y -r G-(RASS nnpstl)(

ýwce created, this master mnap layer c-;ui he used with other raster imap layer-s in further analyses.
Aloigthe user to cmecmte a raster imupj layer of sites opens up the fuil analysis capaibilities for silt.

data ftha are available f 'r raster inap layers within ii A.SS.
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You have the option of specifying the number of cells to represent a site. The mimmuni is one cell
per site. The alternatives are squares around the site: 3x3, 5x5, 7x7, etc.
The number of categories present in the new raster map layers will depend on the format of your site
list file (see sites.format). You can create a non-binary raster map layer representation of your site
list by creating the site list in the format:

EIN I , label
where E is the Easting, N is the Northing, and Aft label is the description field. The description
field consists of a pound sign #followed by the category value n to be associated with the site's cell
location, and the category label label for n.
If the user does not include a description field starting with

beside the Easting and Northing on every line in the sites list file, a binary raster map layer will be
created instead. In the binary raster file, each site will be represented as the category value 1. Noy-
site cells will be coded as category value 0.

Note that only sites within the current geographic region will he considered. Iktwever, if the size of
the sites is more than one cell ( 3x3, 5x5, etc.) and a site lies near an edge of the geo-graphic region,
some of the cells for the site may fall outside the geographic region. Tlhese cells will not appear in
the raster map layer, and the site will no longer be 3x3 or 5x5 but will be clipped to fit the
geographic region.

7 Convert site list file to raster file (frequency of occurrence)
You can also create a frequency of occurrence raster map layer representation of the site list file.
The raster category values will be coded as the nunmer of sites that fall within the cell.
In this function, you do NOT have the option of specifying the number of cells to represent a site.

8 Run reports on the current site list
The current list of sites is passed to the report server after removing sites that do not fall within the
geographic region of the users current GRASS mapset (see g.region). The user then selects the
names of one or more raster map layers for analysis. Data at (or near) the sites extracted from these
raster map layers form the basis for all reports.
The user specifies the 'size' of a site in cells. The 'size' may be specified as a single cell, or as a
3x3 square around the site, or 5x5, or 7x7, etc (where the size is an odd integer).

The following menu of reports is then presented:

SITES REPORT MENU

Please select one of the following

1 Site characteristics report
2 Site occurrence report

3 Convert data to S input format
4 Produce machine-readable data file

stop return to SITES MAIN MENU
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1 Site characteristics reportl
"Ibis report provides geographic information about each site.

Lach site is identified by description and locational information. The 'description' is an identification
of the site. The site location is an easting and a northing. (The location does not denote the extent
of the site, since, for example, an archeologic site which takes up two hectares would be represented
as a single point).
"Ihe infornation reported for each site is displayed by raster map layer, and, within each map layer,
gives the categories (i.e., characteristics) that occurred at the site (as well as a count of the nmnter of
cells in each category).

'Ibis can easily generate a massive amount of information, which is difficult to handle or digest
quickly. 'Iberefore, option 2 produces a synopsis of the information.

2 Site occurrence report
"Ibis report provides aggregate site characteristic information organized by raster map layer. The
report produces chi-square statistics for each raster map layer, measuring number of expected sites
(assuming a randoni distribution of sites) against actual site occurrence. The site characteristic is the
most frequently occurring cell category in the site (i.e., the statistical mode). See the GRASS manual
entry for sites.occur for details on this report.

3 Convert data to S input format
"Ibs function converts the GRASS data extracted for the sites into a form usable by the S statistical
package. The user provides a file to cownin the information. Once the file is written, the user muist
exit s.menu, run S on an S data base, and issue the S command

source file

to bring the data into the S data base. (Of course, ile would be the name of the actual file supplied
by the user.) See manual entry sites.S for an explanation of the S data structures created by this
interface.

4 Produce machine-readable data file
"Ibis option provides a mechanism for the user to write his/her own reports. The data is written into
a usea-specified file as a text file, which has a format readable by I NIX utilities (e.g., awk) or user-
written programs. See GRASS manual entry sites.report for details on this format.

FILES
$1.OCAI1ON/site list/<file >

SEE ALSO
d.icons, d.graph, d.points, d~sites, p.icons, r.random, d.what.rast, d.what.vect, r.what, s.db.rim,
s.surf.idw, v.db.rirr vwmkquads, v.to.siles,
and
sites.format, sites.report, sites.occur, sites.S

AUTHORS
Michael Shapiro, U.S. Army Comstrnction Engineering Research Laborator,
Janes Farley, Arkansas Archeological Survey, University of Arkansas

contributed the frequency of occurrence sites to cell function
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NAME
s.outwascii - Converts a GRASS site list file into an ASCII listing of site locations and their
descriptions.
(GRASS Sites Program)

SYNOPSIS
LoUt.asCii

&out.ascii help
s.out.ascii [-ad] sites=nanre [fs=character pace ýab]

DESCRIPTION
s.out.ascii converts an existing site list file (sites=name) into an ASCII listing of site locations and
(optionally) their category labels, in a format suitable for input to other programs (e.g., d.points,
m.u211, etc.).

Each line of output consists of the easting, northing, and category label for a site listed in the named
sites file. The fs=nanw option (where name is either a character, a space, or a tab) can be used to
place a particular field separator between these three output fields. This is useful when output is to be
manipulated by other programs, like awk or sed.

The GRASS program s.in.ascii can be used to perform the reverse function, converting a UNIX file
containing eastings, northings, and category labels associated with site locations into GRASS site list
file format.

Flags:

-a O.utput all sites found in the named sites file, rather than limiting output to sites
falling within the current geographic region.

-d Include site descripons (category labels) in the output.

Parameters:

sites=name Name of an existing site list file.

fs=character~pacewab
The field separator to be placed between the easting, northing, and (optionally)
category label on each line of output. The field separator can be a character, a
space, or a tab.
Default: space

s.out.ascii can be run either non-interactively or interactively. The program will be run non-
interactively if the user specifies the name of an existing site list file and (optionally) a value for fs,
using the form

s.out.aadi [-ad] sites=nanw [fs=characterspacekabj

where name is the name of an existing site list file to be converted to a brief ASCII listing, and fs is
the field separator to be placed between output fields. TIhe user can also specify the -a and -d options
to use all sites in the named sites file and to include site descriptions in the output.

Alternately, the user can simply type sA.ont.ascii on the command line, without program arguments. In
this case, the user will be prompted for parameter values using the standard GRASS parser interface
described in the manual entry for parser.
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NOTES
"EThe outputl from s.out.ascii may be placed into a file by using the UNIX redirection mechanism; e.g.:

sýout.ascii sites=archbites >outfile

s.out.ascii outptit may also be redirected into other programs; e.g.:

s.out.ascii sites=archsites I d.p-ints color=red size=10 type=diamond

SEE ALSO
d.points, d.sites, m.112u, ,nru211, s.in.ascii, and parser

AUTHOR
Michael Shapiro, U.S. Construction Engineering Research Laboratory
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NAME
s.surf.idw - Surface generation from sites data program.
(GRASS Raster Program)

SYNOPSIS
s.surf.idw input=name output=arme [npoints=count]

DESCRIPTION
s.surf.idw fills a raster matrix with interpolated values generated from a set of irregularly spaced data
points using numerical approximation (weighted averaging) techniques. The interpolated value of a cell
is determined by values of nearby data points and the distance of the cell from those input points. In
comparison with other methods, numerical approximation allows representation of more complex
surfaces (particularly those with anomalous features), restricts the spatial influence of any errors, and
generates the interpolated surface from the data points. It is the most appropriate method to apply to
most spatial data.

"This program allows the user to use a GRASS site list file, rather than a raster map layer, as input.

The programn will be run non-interactively if the user specifies the values of needed program parameters
and any desired optional parameter values on the command line, using the form:

s.surfidw input=name output=name [npoints=count]

Altemately, the user can simply type ssarfidw on the command line, without program arguments. In
this case, the user will be promnpted for needed inputs and option choices using the stanlard GRASS
parser interface described in the manual entry for parser.

Parameters:

input=nanie Name of an input site list file that contains a set of irregularly spaced data values;
i.e., some cells contain known data values while the rest contain zero (0).

output=name Name to be assigned to the new output raster map layer containing a snmxoh
surface generated from the known data values in the input site list file.

pemints=caunt The number of points to use for interpolation. By default, the 12 nearest points
are used for interpolation.
Default: 12

NOTES
The amount of memory used by this program is related to the nunmer of non-zero data values in the
input sites list file. If the input site list is very dense (i.e., contains many non-zero data points), the
program may not be able to get all the memory it needs from the system. The tine required to execute
increases with the number of input data points.

If the user has a mask set, then interpolation is only done for those cells that fail within the mtsk.
I-bwever, all non-zero data points in the input map are used even if they fall outside the mask.

SEE ALSO
d.sites, g.region, r.mask, r.surf.contour, r.surf.idw, r.surf.idw2, s.db.rim, s.menu, anl parser

AUTHOR
Michael Shapiro, U.S. Anry Construction Figineering Research Laboratory
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NAME

v.area - Display GRASS area and perimeter information for GRASS vector map.
(GRASS Vector Program)

SYNOPSIS

v.area

v.area help
v.area [-f] map=name color=-name

DESCRIPTION

"ihe GRASS program v.area first displays the selected vector file. The user then can select an area on a
map by clicking with the mouse within the desired area. The selected area will be highlighted in the
selected color on the graphics display. On a regular screen, area infornation will be displayed, in
square meters, hectares, acres, and square miles. Perimeter measurements also will be displayed, in
meters, feet, and miles.

"lhe user can repeatedly select areas for aalysis, one at a time.

Flag:

-f [ill selected area with selected color on graphics display, rather than simply
outlining it in the highlight color.

Parameters:

map=name Namne of the vector map layer to be displayed.

color=name Color in which perimeter will be highlighted.
Ieault: red

If the user simply types v.area without specifying program arguments on the command line, the
pr,gram will prompt the user for the name of a map. Then the user is given the option of specifying a
highlight color, and then, whether or not the display of selected area(s) is to be filled, rather than
merely outlined, with the highlight color.

SEE ALSO
d.vect

AUTHOR
Brnce Powvell, National Park Service, Denver, CO.
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NAME
v.cadfabel - Attaches labels to (binary) vector contour lines that have been imported to GRASS from
DXF format.
(GRASS Vector Program)

SYNOPSIS
v.cadlabel
v.cadlabel help
v.cadlabel lines=name labels=name

DESCRIPTION
v.cadlabel attaches labels to index contour lines by using the index contour lines and labels files that
have been converted from DXF format to GRASS vector format by the v.in.dzf program. Users have
the option of creating either binary or ASCII output with v.in.dxf. Since v.cadlabel works only on
binary vector files, the ASCII GRASS vector (dig.ascii) files that are generated by v.in.drf must be
converted to binary GPRASS vector (dig) files using the v.in.ascii program before v.cadlabel can be
executed.

v.cadlabel searches a binary GRASS vector file of contour lines to find the contour lines that are
closest to each box (contour label) in the binary GRASS vector file containing contour labels. The two
contour lines that are closest to a box are tagged with the same label (an elevation value) a- that of the
box.

OPTIONS
Program parameters are described below.

Parameters:

lines=nrame Name of the binary GRASS vector (dig) file, imported from DXF format, that
contains index contour lines.

labels=name Name of the binary GRASS vector (dig.art) file, imported from DXF format, that
contains index contour line labels.

NOTES
Because line data that are created in CAD fonmat may have unsnapped nodes or gaps, v.cadlabel will
not always be able to label every index contour line. Also, intermediate contour lines that may be
contained in the index contour vector file (because they resided on the same DXF level as the index
contour lines in the I)XF design file) will not be labeled. ,Anv lines that are not labeled with
v.cadlabel can be labeled with the contour labeling program in v.digit.

If the intermediate contour lines are in a separate CGASS dig file, thiy can be paitched to un labeled
index contour file with the GRAS,S programn v.patch, and then labeled in v.digit.

"The user does not need to v.paich the labels vector file (boxes) to the lines vector file (contour line,).
The pturpose of the labels vector file is to delemline which labels should be assigned to which contour
lines (in the lines vector tile) during the execution of v.cadlabel.

SFEE ALSO
v.digil, v.in.ascii, v.in.dxf, v.out.drf, v.patch and drfowt (Microstation tool)

AUTHOR
David Gerdes, U.S. Army Constnrction Enginecring Research Laboratory
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NAME
v.clean - (leans out dead lines in GRASS vector tiles.
(CRASS Vector Program)

SYNOPSIS
v.clean
v.clean help
v.clean map=name

DESCR IPT ION
When programs like digit delete lines, they do not really go away, but are simply marked as deleted.
"Ibis is done primarily for speed. But a side effect is that vector files can end up carrying a lot of dead
weight with them.

v.clean will go througih a vector file and remove all dead lines in the file thus potentially reducing the

size of the file.

Youi do not have to run v.support afterwards.

COMMAND LINE OPTIONS
Parameter:

"map Name of the GRASS vector file to be cleaned.

BUGS
None known.

SEE ALSO
I .digit, v.support

AUTHOR
li~vid Gerdes, U.S. Army Construction Fngincering Research Laboratory

iRASS 4 0 (Stuniner 1I9)9!) U.S. Anli, (CI .RI 371



v.db.rim GRASS Reference Manual vidbrim

NAME
v.db.rim - RIM data base management/query interface for GRASS vector
(GRASS Vector Program)

SYNOPSIS
v.dbhim
v.dbA-im da-abase

OVERVIEW
v.db.rim allows users to create, manage, and query information about labeled lines and areas from a
number of different vector maps in a batch mode or interactively. Operations are done on a data base
through a command language defined in section one or through an interactive set of oieaus described in
section two.

1his program, like s.db.rim, is actually a marriage of the GRASS environment and the programmer's
interface library of the relational data base management program RIM distributed publically tw the
University of Washington Academic Computing Services. Your system must have a FORTRAN 77

compiler to use this program.

DESCRII`TION
"lhe vector data bases L~e stored in a subdirectory named 'rim/vect' in the user's current mapset. D)ata
bases in other mapsets, selectable through the GRASS g.mapsets command, can be accessed for 'read-
only' retri,-val of records. Each mapset may have many data bases. Each data base within a mapset
must have a different name; user supplied names are limited to seven (7) characters in order to maintain
compatibility with the staidard version of RIM. As with other GRASS commands, mapsets are
searched in the mapset SFARCILPATH order when a data base needs to be opened.

Each vector data base is composed of multi-field records (rows or tuples, in DBMS jargon). Each field
and its position in the record form is defined via input to the .make command when a data base is
originally defined. It is pos-ible to add new fields or change the length of existing fields after data has
been loaded, however this is not straightforward; deleting of fields is also possible, but requires even
more experience and knowledge. The user needs to carefully design the data base fields and form
(layout) and check the operation with a few pieces of test data before loading data for a large number
of records.

One significant difference between v.db.rim and s.db.rim is that v.db.rim needs access to the original
vector maps that data were imported from to successfully complete some commands. To keep track of
which records we-re imported from which vector maps, a new "table" has been added that keeps
informati. . the reference vector maps. This table is called "Referencemaps" in the RIM data
base. The v.db.rim commands read-vect, .map and .maps allow the user to view and update this table.
"The .vector-map command, which creates a new GRASS binary vector file, requires that the reference
vector maps for the data base be accessible If a reference map is not accessible, any vectors
represented by the data base records that were generated from that vector map will not be transferred to
a new vector map. Reference vector maps may be in any mapset in the current SEARCYH.YATI.

SECTION ONE -- THE COMMAND VERSION
(No..: For each of the "dot commands," e.g., .make, described below there is a menu choice to select
when running the i'emractive version. The interactive menus are described in sction two of this
document. Some display capabilities exist in the interactive version that are not directly implemented
in the command version.)

The commands are given alphabetically here for .tsy reference. The .make command is required to
create a data bItse. Abbreviations down to the string shown in ( ) are accepted; this is primnarily for
those giving v.db.rim commands from a terminal, but abbreviations may also be used in batch files.

Each command is introduced with an input record (line) that starts with a period and is followed by one
of the words shown below-; for sonme commands the command line also contains one or nore required
or optional parameters. Additional or optional input instructions/data for a connmand is supplied on
successive lines; a .end line is nexled by some commands to signify the end of these lines.
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Alphabetical Command Summary

!conmiand
This is the only v.db.rim command not starting with a period. "commrand" is a single shell
conmmand line (no more than 80 characters) that is executed by a "G-systemo" call (see
GRASS gis library). Many UNIX utilities (e.g., vi, Is, print) and most GRASS commands
(e.g., d.rast, d.sites, glist, g.region, r.mask) may be executed. It is permitted, and often useful,
to change "region" and "MASK" within v.db.rirr Multiple commands may be separated by ";"

in the standard UNIX way. Note that a "!cd directory; Is" will change to the specified
directory and list files, but the effective working directory for v.db.rim will not be changed
when the command terminates.

.add (.a)
Add a new vector record (row) to the open data base. Each line following contains a field
name followed by spaces and/or tabs, then the value or character string to store for that field.
Held information lines end with .end. Some fields may be absent and fields may appear in any
order. 'The input of data is checked for one required field (sequence number), for field length
for text type fields, and for duplicate sequence numbers. If split text fields are used in the data
base layout (see .make), text data for each split field must be added as a separate line. If there
are any problems, the record will not be stored and a message will be output. This format
makes it relatively easy to import data from most other DBMS. The ".print -a" command, see
below, outputs data in this list format.

Example:
.add
seqnum 204
north 4690673.30
east 601410.00
map-num 1
vect-type L
reference Jones (1987)
.end

.backup (.b) [lde name
"The .backup conmmand is used to dump the entire data base from the RIM binary files to a text
file format (see UNIDAD in the RIM User's Manual). The file-name can be a relative path
name or fldl path name. The file will contain the data base definition, screen layout
infornation, and tabular data. This text file is tramsportable to RIM or v.db.rim running on
any other computer; it may also be reloaded to recreate the v.db.rim data base. A message
will be output if there is any problem writing the .backup file. Backup can only be done on
data bases in the user's current mapset.

To reload your data base from the backup file (normally not necessary):

GRASS 4>cd $LOCATION/rim/vect #right directory
GRASS 4> rm dbWnamerinrwb # remove data base
GRASS 4>rim #run RIM manually
RIM>input "patfdile" #RIM rebuilds data base from data

written by backup
RIM>exit

.change (.c) / -I 1
Withoxut the "-I" flag, each line following .change is in the same format as for the .add
coniUnid. 'lile sequence ntumber field is required and the sequence nulnber mInLt imatch an
existiia site in the data Ixbsc. Only those fields for which lines are prowided are chb',cd in the
record. After the .end the changed record is stored, if ;dl is ok; other"lloc. 1t r",,,WU is output.
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If the "-T" flag (for "list") is given, the sequence number field is onitted and the specified field
values are changed in all records currently selected by find and/or .query.

.delete (.d)
This command is used to delete data records. [eletion of records is permanent. Each line
following the command should contain only a sequence number that you want to delete, with a
.end line being last.

A backup of the data base or copies of the data base files are the ways to protect your valuable data.
The following command sequence will delete all the records currently on v.dbxim's query list (the
result of the last .query or find command), after asking for approval.

.delete

.end

.end (.e)
Ends multi-line input for several other commands.

.exit (.ex)
Use .exit to end operation of v.db.rim cleanly. In general, do not use CIRL-C to exit unless
absolutely necessary. When .exit is encountered in a batch file, input will revert back to the
previous file, or the terminal, if any, that called the batch file.

.find (J) [-m I -w] [-a I -dJ
The .find command is used to find the record(s) whose location (label point) is closest to a
given point (the target). The target can be defined in one of several ways. The found records
are stored on an internal query list for output by other connmands; however, see note 2, below.
Records are stored on the query list in order of proximity to the target location. The optional
.find command line parameter specifies the current MASK (-m), if any, or the current region (-
w), as a filter on the retrieved records; see notes 3 and 4, below. The append (-a) or delete (-d)
options allow the "found' records to be added or deleted from the currently selected ones.
When adding, duplicates will be discarded.

The single required line following the .find line gives the program the necessary target information.
The following examples show the possibilities.

find>602793.90 4379010.00

will find the one record nearest these coordinates and store it, apoend it or delete it on the internal query list.

find>619840 4599000 10

will find the 10 records (or fewer, if there are not that many) closest to the given location.

find>record 132 10

will find the 10 records closest to the location (label point) for record 132 in the data base (including
record 132). If record 132 does not exist, no action is taken.

find>distance from 472910.06 5732001.0 5000

will find all records within 5000 (meters in UIM coordinates) of the target location.

find>distance from record 16 -2500

will find all records greater than 2500 (meters) from the location of record 16.
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Notes for .find:

1. All records found by each Jind are stored on the query list in order of proximity to the target
location (sorted by distance from target).

2. The number of records found is automatically printed to the active output device/file.

3. If mask is specified, the effective region is automatically set to the current region (because the
GRASS mask is only defined for the current region).

4. Region and mask filtering uses the current resolution for the region to test if a point falls within a
cell.

5. In the last two examples the string "distance from" must be exactly matched. Also, the word
"record" must be exactly matched.

6. If the "distance from" radius is given as a negative value, points outside the target circle are
selected; whereas, if a positive value is given, points inside the circle are selected.

7. The current region may be changed with !g.region or !d.zoom prior to doing a find, and the mask
may be set or removed with a variety of GRASS commands.

8. The "find:' prompt is given only when input is from a tewminal.

9. The "distance" between the target location and a record for a line or an area is actually the distance
between the target location and the representative point that is stored in the data base. This can lead to
unexpected results when the representative point (label point) for a line or area is not near the "center'
of the feature.

.help (.h)
Prints a help screen to the output device or file. Useful to have when using v.db.rim hunr
terminal, or when writing a script file of connands.

.input (.i) fJidel
The lines in the given file are read and processed as commands or data until an end of file is
reached or until a .exit command is found. Input files may call other input files, by using this
command, to a nesting depth of eight. Without a file name stdin is used as the input file.

.list (.0)
Lists the available data bases in the current mapset search path.

.make Using the make command you create a new data base in the murent mapset by specifying the
following items that define the screen (page) layout for displaying and printing the records, as
well as the information fields:

1) The fixed text part of the screen layout.

2) The positions, types, and lengths of data fields.

live fields must always exist in a data base; each of these field types may only occur once in a
data biase layout:

1) Type 's' Sequence number field (a unique integer for each record).
2) Type 'x' Fasting cxordinate of the representative point (a double float).
3) Type 'y' Northing coordinate of the representative point (a double float).
4) Type 'v' Vector type field (a text field).
5) Type 'ni' Reference Map field (an integer).
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The other field types, which may occur in any combination and order, are:

6) Type 'i' An integer field.

7) 'Iype 'f' A double precision float field.
(always 2 decimal places used for output)

8) Type 't' A text field.

Each of the fields can be positioned anywher. within the screen layout, which has a limit of 19 lines by
80 colunms. A maximum of 70 fields may be defined within this space. A field is specified in the
screen layout by a tilde (), a field type character, a field name and enough trailing tildes to fill out the
desired field length.

Each line following the .make command is taken to define a line of the screen layout until a .end is
reached. If a mistake is made on any of the input lines, the .make will fail. The .make information
may be prepared in advance as a text file (this facilitates fixing mistakes) and the .input command can
be used to read in this file. An example text file for a data base screen layout follows, with some
explanatory notes and restrictions.

.make
Hyrdrology Vector Database

Record #-. -sSeqnum- Feature Name: -tName ------------
Vector type: -vVtype Reference Map: "nRetMap-
North: -yNorth ----- East: -xbast ------

Updated: -tLýpdate_)Date -------

Camrnts:
- tCcnment s . I -------------------------------------
"- tCcnm nts .2 -------------------------------------
~ tCcxm nts .3 -------------------------------------

.end

Notes:

1) Any text not preceded by a tilde (-) character is taken to be part of the constant or fixed text

portion of the form.

2) A field definition begins with a tilde () character immediately followed by a single character that
indicates the data t"pe of the field (s,x,y~v,m,i,f or t). Immediately followting the data type character is
the field name of 1 to 16 characters. Field names can be composed of any characters from the
following set: [A-Za-z,_-91; the RIM program and librarn do not distinguish upper and lover case in
field names, so you should avoid making names which differ onlv in case. Held names may nx- begin
with a numeral 10-91. The rest of the field length is padded with tilde (-) characters to the length
desired.

3) lhe ninimurm field width is three characters; e.g., "- tA". lk sure field widths for all fields are wide
enough for the values and strings you expect to store there, e.g., UIM northings require at least
spaces.

4) lFo text fields it is possible to continue a field across nowr than onie line. Tlhis is dkone by
appenling a .1 to the field name forming first pxrtion of this "split field," a .2 for the secotdl lxwtion,
etc. Ibis text I;eld splinting affects hN information is o rguized for inpuit and outplit; the contx~site
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text string is conicatena~ted (unused portions of fields are retained as spaces) anld treated aLs a unlit for
.storage and queries to the data base.

.rmp (.m) I imp.-id imp-name Il I4 I md"ap-id
Withouit arguments this commnand outputs a list of Al the reference vector maps that are stored
in the referen-ce mnaps table. If a map number (map-id) and a vector mnap name (niap-name)
are given the vector imap is found and added to the reference maps table in the data base. If
the map number (ik-niin) is alrecady in that table an error is issued and no action is taken.

linally. to delete a miap from the reference maps table. use the '-d' option foillowed by the map
numilber (maup-id). Ihe rmap information for the gvnmap nuniber wvill be displayed and the
user will be asked to confirm fth deletion with a 'y'. l'nter a Wn (for no) if you do not wvant to
delete that reference mlap.

Remember, that if you delete a reference map for which there are still records in the data baise,
you cannot make a newN vector map (using the .vector mrrap ccininand) that includes those
records unless you put that niumber and vector map namne back in the reference map table.

.output (.()) /fdle or Iproress /
Causes all output (except some error messaiges) from v.db.rim,4 including that from the print
co)mmland, to go to the W1amed path/tile (may be a full or relative path name), or to be used as
stadaird input by the process (a pipe). If no pammnieter is given, output returns to stdout,
usualdly the rilsers tenninal. Ant exainple of the pipe usage would be

.output Igrep 'casting" I we -1 >Amrpkn-y-count

A pipe is closed whenever the .output com~mand is given again, or on a .exit command.

,'Ihis shouild be uised %Oi en numerous daita records, have been deleted or changed to recov.er disk
space in the RIM binary dLila base tiles. It wvorks by Woing a .backup to a temporary tile;
moving the data base tiles to new names (*.bakdb.-); running RIM to rebuild the data base-
and, if the rebuilt diata base can be opened and read, the temrwrary tiles are deleted. The usei

is ifored f tis p(K'ss ail. P cki wia only be done on an open data basec located in the
user' s current tmipset.

.print (.p) 1-a 1 -1/
'Ibis commiand outputs the full record for the records currently stored on the internal quer' list
(result of last .queir'. or tind). Without the flag, [lie screen la-vout format is used. With the -1
flag. f 14' list lorimiat. the tield namne follo(A. d by the conitenits are output one field perlie Ie
aý flag also oultputs lin the list formlat but %%xith a .add line and a end line surroundir-, each

record printied; data files inl this formt canl 1-v read with input, thus thev formi one kind of
backup inechanism and canl be used to transfer data (not the data base lay out) from ,i
GIFAS.S sy stemn to another. Pihe desitinaition for the output is set by a previous .output
commnand (.k'tarlt is sidoul).

.query (.q) 1-rn I -wi I-a I -dl
thec querN comminlaid Is used to retrieve records v ia ani Sl -like request to RM nlmii

uiser sp-cilied "'.'.hre clause." All fields for each record meceting the selection c'riteria are'
retrieved.

*Ihe optional .query conmmand linle panuneters cause records whoxsw representative points are
not) in the region ( x'.) aMW'~L wmask (- rn) to be rejected, so) these conditions ne-ed no~t lie tusted
Inl tie "%ý hewe clause.' SeeC tid for a full explanation of the conminand line options.

Afte-r the- qunir. commntui l Ii k-. an.% nlurrber of lines (each no more than 80 characte" ri,)' Ina tw
entcredi lo dt-ik'I [iet-m S( A)l ''k' hre" ('lalms&. A end line, is rucquired to lImi h thec rep tist .1nd
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begin data retrieval. See examples below.

The "distance from' clause may also be used as an additional selection criteria exactly as
described in the examples and notes for .fAnd. It must be entered as a separate line to the
query prompt.

The retrieved records may be printed at time of retrieval, rather than after the completion of
the query command by including a .print (.p) line with the same options for print format as in
the .print command (see above); e.g., .p -a to output in the "list add" format. 'he .print clause
must be entered as a separate line to the query prompt. This feature is most useful when
working with very large data bases where retreval time is significant. See example 2 below.

Example 1

query>where density <20 and (date = "10/14/89"
query>or county eq "San Marcos")
query > .end

Example 2

query>where east 60 and name like "*Jones*"
query>distance from record 12 3000
query> .print -a
query> .end

Example 3

query>.end

The where and distance from clauses are each optional. If both are omitted, only the mask and
region on the .query command line restrict the search; if mask and region are also omitted, all
records will be retrieved (Example 3). When querying for records the where clause is
processed first, the current region and mask tested (if requested), then the distance from clause
is applied; a record must pass all tests to be put on the internal query list (or appended or
deleted) for output by other commands.

Notes: (Also see Notes for .flind)

1. T'he retrieved records are stored on the internal query list in the order returned from the
data base by RIM, not necessarily in sequence number order or the order the data was loaded.
A "distance from" clause results in a final sorting by proximity to the target.

2. See the RIM User's Manual and the s.db.rim manual page for additional information on
the "where clause" in the "select" command, especially the quotes required for matching
character string (text) fields, and the allowed comparison operators. (lhese are also described
in section two of this manual entry.)

3. In the example where clauses above, "density", "date", "county", east", and "name" are field
names (column names in RIM) defined when the user initially makes the data base.

4. Fach .query or .find resets the internal query list, unless the append or delete options are
used. In no case is a record allowed to be duplicated on the query list.
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.read-vect (.re) vector-nap-nane lattribute._ield (text field l
This command will read an existing GRASS vector map and create a data base record for each
labelled area, line, and point. The sequence number field will automatically be generated
starting from one greater than the highest current number in the data base. If the optional
attribute field is provided it must be an integer field and it will be filled with the area, line, or
point attribute label. If the optional textfield is provided and a category description file (a
dig-cats file) exists for the vector map, the category descriptions will be copied into the given
text field.

Once the records have been loaded by .readvect, use .change to add data to other fields for
those records.

Note: O(fly labeled areas, lines and points are imported from the vector map.

.remove ",Ibs command, which requires a "y" as confirmation on the next line, entirely removes the
three binary files which constitute your RIM data base. Use with care. Backup files must be
remioved individually by the user, if desired.

.show (.sh)
T-his command is used to output the screen or page layout as defined for the current data base.
It serves as documentation of the data base definition and as a reminder for field names, types
and lengths. By using an editor to surround the output of show with .nake and .end lines, it
can be used to reload the data base definition with input.

.siteJist (.si) file-naim ffield-nam'e]
"Ibs command writes the location coordinates (representative point) and a conminent to the
specified file in the siteilist directory in the current mapset for each record currently selected.
If the site file exists, the sites are appended to the current list, otherwise, a new site list file is
created. A "field name" may be optionally specified; if so, the contents of that field (retrieved
from the appropriate site record) are inserted as the comment (following a '#) in the site list;
the record number is used if no field name is given. Such site lists may be used as input t,
s.db.rim.

A comment line is inserted in the site-list file with the current date and time and the name of
the data base producing the site locations. The format used for each site is:

easting I northng I Phumber or comment

.tables (.-)
Prints the table structure of the currently opened RIM data base. This is the same output
generated by a "list *" command when running RIM manually. Tlhe information for the table
named 'data" is usefld for review of the user's field definitions, and the table named
"Referencemaps" contains the reference map information. The infommation in the two other
tables is for internal use by v.db.rini.

.vectornrmp (.v) fdiename [attribtejfield [texttfieldl]
"Ibis conmnand creates a nev binary vector map by copying the \ ecors associated with each
record on the query list from the reference vector makips into the new vector map.

If the optional attributejfield parameter is provided, the areas and lines in the new vector map
will be Libeled fromn the given integer (i, ni, or s type) field value fir each record. Yijit may
supply at fixed integer value (such as 1, 908, 7, etc.) instead of a field nwune; each line written
to the new map will be given this constant attributellabel.
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If the optional texjfield is provided, it will be used to build a category description file
(dig-cats file) for the vector map. Instead of a field name, a constant text string of up to 100
characters may be given, if enclosed in single or double quotes; this string is used as the
category description for each line written to the new vector file.

The header of the new binary vector file will contain the current date and indicate that
v.db.rim was used to create the vector map.

The topology information (the dig-plus file) is not automatically built for the new vector map
and the user must run support.vect to do so before v.digit can be used to edit the vector map
or some other programs can be used. The vector map can immediately be displayed, from
within v.db.rim by issuing the following command (assunming you have a graphics monitor
selected):

!d.vect filename c=color
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SECTION TWO -- TilE INTERA(T-IVE VERSION

SYNOPSIS
v.db.rim

DESCRIPTION
When rnm interactively, v.db.rim allows you to create, manage and query information about vectors
across the landscape on a data base through the series of menus (VASK screens) explained below.

THE MAIN MENU
IBlow is the main menu. Option 1 is the default. Note the status line at the top of the menu, and the
fact that 8 records have been selected by the last find or query operation (between items 2 and 3).
Notc, adso, that (CId I, cmi be used to exit from this menu (and most other menus in the program)
bxack to the (IASS prompt. the specifics of each menu choice are described below. -Exc-pt for 6, and
m1ousC options in 3 and 4, each choice has a direct contterpari in the command version.

\.rb.nin MAIN MENU Version 1.4
I}ita base <i;vers >in mapset <kittco >open. 325 records.

I ( )p•en at (L•.il base
2 L ist available vector data bases
-----... Rictrieve/(}utput Site Records (8 currently) --

3 lind records in proxiimity to a Target point
4 (•uery to select records (SQL)

5 Show selected records on Terminal
6 Display maps/selected vectors on graphics terminal
7 (Xitput selected records to Printer or File
8 Create vector/site maps from selected records

Add/Fhut Site Records------
9 View a single record

10 ,,Ald a record
II Changc a record

12 Delete a single record or all selected records
(ther functions -- Shell Command -- Exit ----------

13 Make a new( data base & Management Functions
14 lxecute a shell command
0 ) ione -- ILxit from v.db.rim

AIMI'I-R C(MI' EIJING All. ANSWERS, tfr <FISC> TO (XJTNUE
(OR <41rI-C>'IO EXIT T1lIS PR(X}RAM)

1. {}cn a data baxs. If a tdata base is already open, it is closed before the requested one is opened.
(06. dlata bases in the ttser's current mapsot may be modified; others are opened in read-only mdxle;
this \wiill be indiealed oln line 2 of the menu.

I. Iist available 1ita bases. For each mapset in the current GRASS mapset search path, the namles of

the existing vector tLita bases are listed.

3. tl'imd" rcot'.td il the iltit bkIase relative to a specificd target location. Th'lis is usdx| to select records
Ild,,d k1 (11 xi A ilij the liltawet anud, optionally, records w\ithin the current region and, optioinaly,
r,'corl, lfllmin' M ;wtive cell, within the current (GRASS nlask. 'Ihe lalbl pint coordinates are used tar
Ithc �,'pau,,l tests. I'. o od (argetitig are provided: the N records closest to the tartget. id all
le'r Ic', \\ilhii 0mu tl.sidc) a circle of specified radius from the target. "llhe I 1NI)/QUITRY TAR(GiF
X\I Nl * lis.t-lss.l I .ho\ a'clpts rei•i/mnitsk./arget specilicatintxs from the user. 'IThe sehewtd re.d xtc
xtheOn (i)l' ('' eI ua a tilliC until ( 11(I ' is entered; then other opiratihxs, clhoicc.s 5 ' : cmi ,
,lnlc. ,\ ilh theise ic' rds. l hc line n n the menui between 2 and 3 show's the ntunler of rot-Nrd, currt'ntl

< \" ; 10 ( llm •-t (111" 1n.(. '1 -RI.(,1
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4. "Query" records in the data base using an SQL-like "where clause:' including specifications for
region/maskAarget (circle only) as in 3, above; see FHNDA2)UERY TARGF-r MENU section below.
The where clause can test for ranges or matches for numeric data base fields, or matches on full strings
or substrings for text fields. The selected records are then displayed one at a time until CTRLC is
entered; then other operations, choices 5-8, can be done with these records. This clause is entered on a
QUERY COXMAND MENU described below.

The where clause may use parentheses ( ) to control the order of comparisons. Field names are not
case sensitive within where clauses. The following comparison operators are valid for all types of
fields:

eq or - ne or <
ge or >= le or <=
gt or > It or <

String comparisons are case sensitive and are done character by character. Substrings comparisons may
be done with the "like" operator as in:

where name like %"Jones*"

Note that the string being tested against the name field for each record is in quotes (single or double)
and that wild card comparisons can be done in the standard way with 'Y' and '? characters.

Logical comparisons may also be combined with those operators above. The permitted logical
operators are:

and or not

The following complex example should be examined. The line breaks can occur between any tokens
(words, values, operators), except within quoted strings.

where (name like "*Jones*" or name = "Smith")
and ( ( site <300 and not (site = 251 or site eq 15))
or east <601000 )

5. This choice will display the records resulting from the last find/query one at a time on the terminal.
Use FSC or enter a number to display another record and CTRL-C to end the display.

6. If a graphics monitor is active, the selected vectors will be displayed. The user may choose to erase
the screen; display raster, vector, and/or site maps; and/or display the selected vectors from the data
base; these maps are requested through the following interactive screen. Just enter ESC to skip this
step. If no data base vectors are currently selected, that section of the menu will not appear; but the
menu can still be used to display the other types of maps.
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SEaLEI7ON MENU FOR HImS 0) DISPIAY

Fnter raster and/or vector map names, if desired

Raster file to display

Vector file to display in color:

Site list to display
Dpoints with: size=&3_ type--box- color=white.__

- Display curret.tly selected vectors (enter x)
Dvect red-

- Erase graphics screen (enter x)
LDerase black--_

AFI`ER COMPLEIflNG ALL ANSWERS, HIlT <ESC>TO COMNI'NUE
(OR <CtrW-C>TO CANCE)

7. 'Tb;s selection results in a screen prompting for the name of the file to output the selected records to,
and for optional formatting selection. If the file name is Ip, the site records are sent to the printer. The
optional formatting choices are for export of data in list and add formats; see the .print description in
section one of this manual page for information and examples.

,S. Using this choice you can create a new GRASS vector map consisting of the vectors for the
currently selected records, and/or a site list consisting of the representative points (label points) for the
currently selected records, in your current nmpset. A short menu prompts for the map names and other
information.

If a vector map name is given you can choose an integer field (i, s, or m types), or a fixed value, to
write as the label value for each vector in the dig-att file for the new map. You may also specify a
field name (any type), or a fixed text string in single or double quotes, to write as the category
description in the dig-cats file for the new map.

If you give a site list name, you can specify the name of a field (or fixed text string in quotes) to be
used for the "gcomnment" in the site list (the record number is the default field). The current date and
time, and the namc.es of the mapset and data base in use are entered as an information line in the
sitejlist file. Note that you can create a new site list or append to an existing site list, or both.

A variety of nistcr maps can be produced from a v.do.rim data base by creating new vector files, thc'i
using the v.to.rast program, and by writing site-lists with different fields as "comments," then
convertihi the sitelists to raster nmps with s.menu.

9. Choiccs 9-12 operate on only a single record and do not use or modify the internal list of records
selected I-, find/query (choices 3 or ,). Choice 9 is the way to view a single record, selected by record
number. After viewing, FSC will allow entrv of another site numnber and CTRL-C will exit to the mauin
menu.

10. Use this selection to add a iiew recorld to the data base. (A new record is one whose numbelr does
n!t currently exist in the open data base.) After making this welection, the data base layo•ut will be
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displayed and you should enter the available information appropriate to each field; the only required
entry is the site (record) number field. If values for numeric fields are not entered, zero values will be
stored. Unused portions of text fields are stored as strings of spaces.

11. After making this selection :-kil specifying the record numnber to changc field infonjiation for, the
data is entered as for choice 10. except that the record number cannot be changed. ('lhe Co()lUmlad
version of the program has pro% ision for making bulk changes after a find or qtiucr\: see .chw.-e.)

12. 'To delete a single record, enter its number when requested. All records chosen by the last
find/query operation may be deleted by entering "list" in place of the record numnber. BE ('ARF-U1.
with this, deleted records are really gone.

13. Ihis choice starts a new mCenu with less commonly used functions. Sec MANA( Ml-t, MILNU
section below.

14. Tbe program will prompt you for one-line Shell (Onrmands uttil you enter just a <R]'ll-J(N> to
return to the main menu.

FINDQtUERY TARGET MENU
This is the screen to set up the regionhnmsk,'target information for the find choice (3) and the query
choice (4), except that item B is omitted for choice (4). If a graphics monitor is not active, the
"mouse" item is omitted from the menu; and, if a mask is not currently set, that line is omitted.

The choice to append or delete the selected records will only be given after a successful find or query
has stored some records on the internal record list. When appending records, duplicates of those
previously selected will be discorded--they will not be stored a second time. If neither append nor
delete is selected, the find or query will begin a new internal record list and the previotus contents will
be lost.

"The choices entered on this example screen will result in all the records within a 1500 (meters) radius
of the target point (to be chosen with the mouse) being selected and stored on the internal record list by
find or query. They are sorted and stored in order of proximity to the target. If a specific record is
used as the target, it's representative point (label point) is the target coordinates, and it is always placed
first in the retrieved list. If a mouse is chosen to select the target point, a menu to display reference
maps is presented, exactly as in choice (6), prior to actually activating the mounse.
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QUERYFIND). REGIONMASKIrARGEr SELECION MENU
Data base <-arch> (RFADONLY) in mapset <PERmAmNEr>open. 25 records.

Mark requests with 'x' and enter required values.

Respect current region x

Respect current MASK x
(forces current region)

A. Find all sites within (or outside) a circular target x
and give the radius (negative for outside) 1500.00

OR
B. Find a number of sites nearest a point _

and the number of sites requested

After selecting A or B, complete one(!) of these:
1. x to select target point with nouse x
2. Fnter site number for target point
3. Target coordinates east 0.00

north 0.00

Append(a) or Delete(d) to the current FINDhQUERY list _

Reset to default choices for this menu -

AFMI7R COMPLETING ALL ANSWERS, HIT -:SC>M1 C) IPNUE
(OR <4_tl-C>TO CANCFL)

QUERY COMMAND MENU
The following screen completes the information for a query (choice 4). It may be left blank if n,
"where clatLse" is required. After a successful query, the selected records are displayed one at a time
by hitting F-SC; CI1RI,( will quit the display and return to the main menu where several choices of
operation on the retrieved sites are offered. The SQL "sort by" clause may also be used after the where
clause to control the order selected records are presented; however, if option A or B in the TARGET
MI-NU has been selected it causes sorting by proximity to the target location which will override the
order prltduced by the "sort by" clause.
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QUERY COMMAND CONS'IRUCl`1ON SCREEN
Data base ,<Vells>in mapset <grant>open. 25 records.

The SQL select query will use the current region
and a target clause of 'distance from 596463.15 4919041.88'

where date = 10/16/89 and ppmnCr gt 10

(Enter .show on a line to review screen layout and field names.)

AFTER COMPLETING ALL ANSWERS, HiT <ESC>RTO (ONINUE
(OR <Ctrl-C> TO CANCEL)

MANAGEMENT MENU
Choice 13 from the main menu presents this menu. Each item is discussed below.

v.db.rim DATA BASE MANAGEMEINT MENU
Data base 4dires>in mapset <Yellow>open. 250 records.

1 Make a New Data Base in Current Mapset
2 list Available Data Bases
3 Remove (PERMANENTLY) Data Base from Current Mapset
4 Recover a Data Base from a RIM ASCII File
5 Show Screen Layout of Current Data Base
6 Backup (UNLOAD) Data Base to RIM ASCII Format File
7 Pack the OCrrent Data Base
8 Read a vector map into the Current Data Base
9 Execute a Bourne Shell Command Line

0 Return to Main Menu

0- Your selection

AFTER CONPLETING ALL ANSWERS, HIT <ESC>TO CONTINUE
(OR <Orl-C>TO CANCEL)

1. Use this choice to create a new data base in the current GRASS mapset. See section below on
MAKE A NEW DATA BASE.

2. List available data bases. Like option 2 on Main Menu.

3. Delete an entire data base from the current mapset. The name of the data base and additional
confirmation of the action are prompted for. Be careful!
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4. Choice 6 allows backup of the definition and data parts of a data base to a transportable text file.
To r- Aild (or build for the first time) a v.db.rim data base from one of these text files do the following
steps:

#see if the rim directory exists.
Is $LOCAON/riNim/Vect

#if the directory was not found, make it.
mkdir $LOCATON/rim
mkdir $LOCATION/tim/vect

#change directory to it.
cd $LOCAHlON/m/vect

#have rim build and load the binary data base files.
rim
RIM> input '/pathho/yourAextfile'
RIM>exit

"Ihe data base is thus created in the current mapset. Several v.db.rim commands should be run to
verify the integrity of the newly created data base.

5. 'This merely shows the screen layout of the ctmently open data base. It is a useful way to quickly
see the layout and review the field names and types.

6. When backing up to a text file, the RIM UNLOAD command is nm with the output directed to a
file of the user's choice. See 4 above. It is wise to do this operation after extensive changes or
additions of data records. The resulting text file can be written to tape for preservation, or shared with
other GRASS systems, if desired. Data bases may aiso be backed up by copying the three binary files
that comprise the data base to a different directory with the UNIX cp command.

7. After deleting and adding a large number of site rtcords, some "wasted" disk space will be present
in the binary data base files. This procedure will perform an unload and a reload automatically to
recover this unusable disk space. If there is any problem reopening the data base after packing, the
user is notified and can recover in various ways depending on the backups which have been done.

8. Data (records) may be loaded into a data base from an existing GRASS vector map. This procedure
will prompt for the vector map name and then add a record to the currently open data base for each
labeled(!) line in the vector field. The user may also enter the name of an integer field in which to
store the label (from the digatt file) for each vector, and a text field in which to store the descriptive
text from the dig-cats file for each vector. The record nunmer, vector type, map number and location
coxrdinate fields (s,v,m,x and y types) are automatically loaded for each site record by this procedure;
other fields may be later edited with the "change" function.

9. 'Ibis choice is the same as choice 14 on the main menu.

MAKE A NEW DATA BASE
After entering the name of the new data base you wish to create (7 characters maximum), you then
decide how to input the information required. This input may be fromli a text file, or may be entered
direct\ using the e(litor of your choice: the former is rec(mnmended. See discussion in make in section
(loe.
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NOTES
This program is included in the GRASS 4.0 release, but is not automatically compiled with other
GRASS commands. The user must compile this program separatdy.

v.db.rim interfaces to the RIM program. Both rim and v.db.rim contain FORTRAN code. The user
must have access to a 1DRTRAN compiler in order to compile al use v.db.rim. See the lI-IFS
section, below, for location of source code for RIM and b.rim.

A "date" type field should be added to future versions. '['his version only allows storing of dkates as
strings (unless the user codes them to integers), aid thus only string type searches can be made for
datek.

FILES
Source code for RIM is located under $GISBASF-J./src.related/rimn

Source code for v.db.rim is located under $GISBASFJ../Jrc.garden/gr;Lss.rimnA,.db.rim

SEE ALSO
RIM User's Manual, by James Fox, Academic Coniputing Services, Univ. of Washington. See
especially Appendix B on redistribution of RIM.

GRASS 4.0 Installation Guide, Iby James Westenvelt and Michael Shapiro, U.S. Army Constnmction
Fngineering Research Laboratory

Gen.Maps, Geniractmap, g.mapsets, miiger.region, s.db.rim, s.menu, v.in.tiger

AUTHORS

James Iinthome and David Satnik, GIS Laboratory, Central Washington University, Ellensburg, WA
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NAME
v.digit - A menu-driven, highly interactive map development program used for vector digitizing,
editing, labeling and converting vector data to raster formal.
(GRASS Vector Program)

SYNOPSIS
v.digit

DESCRIPTION
"The GRASS program v.digit is a menu-driven, highly interactive map development program used for
inputting analog map data into a GRASS vector format. v.digit contains programs for vector digitizing,
editing, labeling, windowing, and converting vector data to GRASS raster format.

v.digit consists of two parts: an initialization procedure, and a multiple menti-driven environment.

1) The initialization procedure involves choosing a digitizer, choosing the name of a vector map layer
to digitize, and, if needed, registering a map to the digitizing surface.

2) "Ihe second part of v.digit is a multiple-menu environment in which digitizing, editing, labeling, and
other options are available. It is within this second portion of v.digit that all vector creation occurs.

NOTES
v.digif was written to optimize digitizing speed and performance. It has a convenient graphic display
format and very convenient windowing capabilities. Features are color-coded for ease of identification
and verification. Different color schemes may be user-chosen to customize a digitizing session.

Area, line, and point features may be digitized in both "stream" and "point" modes. Both a mouse and
a digitizer may be used to perform windowing functions. Labeling and editing are done from within
v.digit, rather than through a separate set of programs.

v.digit has capabilities that allowv users to convert vector map layers to GRASS raster format, to
overlay already existing vector map layers onto the feature being digitized, and set a multitude of
parameters to customize a digitizing session.

v.digit may be used with or withoul a digitizer. Many options are available if no digitizer is used.

All options availablc within v.digil are contained within 10 menus. Movement from menu to menu is
(klnc by chosing the movement options specified at the bottom of each menu.

SEE ALSO
C;RASS Tutorial - digit: Its Use and Its Features

v.intp•Orl, v.in.ascii, v.oul.ascii, v.oul.ras, v.support

AUTHORS
lDavid Gerdes, U.S. Army ()nstruction Fngineering Research Laboratory
Michael I liggins, U.S. Anmy xunstniction Engineering Research laboratory
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NAME
vJmport - Converts ASCII Digital Line Graph (DLG) files, binary DLG files, and ASCII vector files
into binary vector files and creates the needed vector support files.
(GRASS Vector Program)

SYNOPSIS
vimpert

DESCRIPTION
v.irport is an interactive program which runs other vector import programs. It allows you to import
DLG or ASCII vector files into GRASS vector format. It also rius v.support. No arguments are
required on the command line.

This program perfomis all of the processes that are needed to convert ASCII Digital line Graph (DLG)
files, binatry DIG files, and ASCII vector files into binary vector files. It also creates two support files,
the dig-plus file and the digatt file (only created when inmxprting DL6 files). The dig__plus file
contains topological information obtained by analyzing the vector file. 'the digsatt file contains
category (attribute) information files by the labeling function of the GRASS v.digit program. All of the
above files must be run through v.imrort before they can be used in the v.digit program of GRASS
4.0.

IMPORT FILES
After entering the command v.import, the user will be asked for the type of file that is to be imported
and for which support files will be created:

Import to GRASS Vector Fomat and Create Needed Support Files

1 - ASCH DI file to GRASS Vector Format
2 - Binary DLG file to GRASS Vector Format
3 - ASCII VFLTOR file to GRASS Vector Format
4 - Binary VECTOR file to GRASS Vector Format

If numbers 1-3 are chosen, v.import will respond with the current data base units (in feet or meters),
and ask if the new vector file is in the correct units for the data base location. If the new vector file is
not in the correct units, v.import will not allow it to be placed in the current data base location. For
each data base location, all map layers should have the same units. If, for some reason, a map layer
uses (different units than the rest of the map layers in the same data base location, a new data base
location will have to be created for it.

ASCII DLG File to GRASS Vector Format:
Converts an ASCII DIG file (such as those created in GRASS 2.0) to a 61RASS vector file and creates
the dig-plus and digatt suplxxt files. The user is asked two questionrs:

1. Determine if this map is composed of Area or line infonnation.
Do you want to give precedence to Areas (opposed to I Ines)? (y/in) [j

N(O'TE: Some machine-processed DIli files do not make the distinction between lines and
area edges. For example, in a roads map, where the- desired infonnalion is line (ala, a
dlowntown block surrounded by roads may be processed as aui area. Ilecause of this, the user is
asked to choxse whether to give precedence to areas or lines. If precedence is given to lines,
the user should be aware that any lines that 1xx1rod unlabeled areas in the D)lIG file will Ixe
stored as line data. Any unlabeled areas would therefore be lost (this is onily a concem when
areas are unlabeled, labeled area inforuation will be retained). If precetdence is given to areas,
lines will be stored as boundaries to areas that are tulabeled.
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2. During the building of the Vector format:
Do you want to snap nodes to other nodes within a threshold (y/n) [n]

NOTE: BE'l ('ARI:'IJI,! 'Mis threshold is calculated using the scale of the original DLG or
dig file. If the threshold is too high, excessive snapping may occur, destroying the file. In
generd. users seldom need to snap nodes. If snapping of nodes is desired, the user may want
to tmn v.support separately. vsupport allows the user to set the snapping threshold.

"Ihis process is done in three phases:
1. The ASCII 1)I A i file is converted to a binary DLG file.
2. "Ihe biniry l)l(i file is converted to a binary Vector file, and the dig-att supporl file containing
attriit-me (category) informaition is created.
3. 'lihe dig-plus support file is created by analyzing the vector file for topological information.

Binary DIG File to C;RASS Vector Format:
('olwerts binanr l)DIG tiles (such as those created in GRASS 2.0) to a vector file and creates the
dig-plus wud dig-att suppxot files. The user is asked whether precedence should be given to Areas or
lines and if nodes should be snapped to other nodes within a calculated threshold.

"Ibis process is done in two phases:
1. 'The binary dig file is converted to a binary vector file, and the dig_-att vector support file containing
attribute information is created.
2. 'The dig-plus vector support file is created by analyzing the vector file for topological information.

ASCII Vector tile to GRASS Vector Format:
(bnverts ASCII vector files (such as those created in GRASS 2.0) into GRASS binary vector files, and
creates the dig.plus vector support file. Since a vector maintains the distinction between lines and
area edges, the user is not asked to give precedence to either. Htowever, the user will be asked if
sniapping from nodes to other nodes witfhin a calculated threshold is desired.

'I'his process is done in tw"o phases:
1. lhe AS•II vcclor file is converted to a binary vector file, and the dig-plus vector support file is
created.
2. 'The dig-plus vector support file is created by analyzing the vector file for topological information.

Binary Vector file to CRASS Vector Format:

Creates the dig- plus vector support tile.

"Ihis process is done in one phase:
I. 'Ihe dig-plus vector supoi)rt file is created by analyzing the vector file for topo•logical information.

SEE ALSO
v.dgit, v.in.avcii, v.support

AUTHORS
Michael I figgins, I .S. Ani' (Oxistniction Inginecring Research laiboratory
I I'id ( krdes, 1 I.S. Army ( 'onstrnction Iigiincerir Research I aboratory

( iRA'SS 4.0 (Sumn 'r In'1 1 ) I .. Aim, ( 'LRI, 3t1



v~nacGRASS Reference Manual v.in..rc

NAME
v.in.arc - Converts data in ARCfINRL) format to GRLASS's vector format, and stores output in the
user's current GRASS mapset.
(GRASS Vector Data Import Program)

SYNOPSIS
v.in.arc
v.in.arc help
v.in.arc [-ii] type==,arn lines-in=name [points-in=namel [textin=name]

vector-out =namne fidco =value] [catcd =~value] [akttcol --value]

DESCRIPTION
The user may' wish to use,; GRASS programs on data files that were created by other (IS,-. T[o dto this,
the user must first convert data files in these svstemns formats to GRASS's file format. Brini~ing data
fromn other systemis into GRASS is termed file import. Sending GRAS!S data files out into other
systems' foninats is ternied file export.

A variety of GRASS p)rograms exist to import and export data to and from G;RASS. Thew v.in.arc
program will convert vector dlata in ARCIINRYs "Generate" forma-Lt to GRASS's vector tile fonlat, and
bring, it into the user's current GRASS mapset. The files to be imported to GRASS must first have
been exported from ARC/INFO using the ARC/INK) Ungeneraze command, and may represent either
linear features ("line coverage") or areal features ("polygon coverage"). The ARC/INFO User's Guide
describes how files containing linear and polygonal features can be exported fronm ARCYINTF, in a
section detailing the use of the Ungeneraze command.

()ice converted with the ARC/INFO Ungenerate command, the files to be imported into GRASS miust
be placed in a directory narnel arc in the user's current mapset. If the arc directory does not exist, it
must be created (e.g., with the command mkdr $I.OCA77ON/arc) before copying the ARC-INFO files
to be converted into it.

(v.in.arc can be used to convert ARC-INK) data from other mapsets as well, since the programn
searches for the specified input file names in the arc directories, if any exist, in the inapsets in the
user's current mapset search path.)

OPTIONS
Program parameters and the flag have the following meanings.

Flag:

-n Neatline. Vectors representing a box (neatline) around the input vector daita will
be inserted into the output GRASS vector file.

Parameters.-

type ;name Coverage type. Oither polygon, or line.
Q~tioris: polygon, line

linesj--n =name ARC/INFO- ungenerate lines file; ungenerate formiat input file contaninirx line or
polygon coordiniates.

points-in=name AR(YINI( tuigenerate label points file; ungienerte formiat input file contatining
label-point coordinates; onily applies to 'polygon' type data.

textln11=1ane AR(YINI* ungenerate label-text file; ungencraic fonnit inpult file containing
category numbers and (optAionally) attribute text.

vector-out =name Resultant GRASS vector output file.

idcol =value HI) Numnber column in labevl-text file. Number of labl-te-lxt coltunn conitaining
line-Il) ntumbers.
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catcol =value (RASS category column in label-text file. Number of label-text cdumn
containing category values.

attcol =value GRASS attribute column in label-text file. Number of label-text colunn'
containing attribute text.

"Ibis program can be run either non-interactively or interactively. The program will run non-
intcractively if the user specifies the (optional) flag setting and needed parameter values on the
comumand line, using the form:

vAn.arc [-ni] type=name HnesJn=name [pointsin =name] [text_in=nawne
vector-out=name [idcdl=valuel [catcol=value] [attcol--value

Alternately, the user can type:

v.in.arc

on the conmmand line without program arguments; in this case, the program will prompt the user for
the flag setting and parameter values in the manner shown below.

In ARC/INIO, three liles are used to store lxilygon data:
1) a lines fide, which contains coordinates of all the area edge lines;
2) a label-point file, which contains coordinates of label-points (each of which has associated with it a
unique lalbl-point I) number). One label-point is associated with each polygon defined in the lines
file;
3) a label-text file, which associates each label-point ID ntunber with a category number and category
("attrilbte") text.

linear feature data are stored in two files:
I) a lines fie, which contains geographic coordinates defining lines, each with a line-LD number; and
2) a label-text fide, which associates each iine-ID number with a category number and attribute text.

'These data files are described in further detail below, under the DATA FILE FORMATS section.

INTERAC1IVE MODE
"The prognrun will prompt the user for the flag setting and parameter values if the user does not specify
these on the command line. First, the user will be asked to assign a name to the vector file to store

VFImOR (DIGIl) -LjNAME
Einter 'list' for a list of existing binary vector files
Ilit REIURN to canucel request

Next, the user is asked to specify the C(VERAGE (feature) type to be imported into GRASS. Valid
coerage types are polygon and line.

C()VIRA; 'IEYPE
I:niter "polygon" or "line"
I lit RFI1JRN to cauncel request

IMPOR'I1N(i A IY( )(N COVIRAGE

If the user chtses ILY )IN()N coverage. he is asked if he wNishes a neatline placed aronmd his dLata.
('Ihc existence of neallines in the oUtxplt file caun facilitate stdusequent patching of data files.)
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NFALIJNE
Do you want a neatline ?
Enter "yes" or "no"

If the user types yes, vectors that bo)x the data will be inserted into the GRASS vector output file
(vector-out); otherwise, no neatline will be inserted into the outlpit file.

Next, the user is prompted for the wnae of aw existing lines file containing the geq.raphic coordinates
of the arcs forming pcdlygon perimeters. 'lhe lines-tile is created with the ARC/INFO Ungenerate
IINES option, anud is in the aune foniat at the prefjx.pol tile created by the v.out.arc program. 'ihe
user sees the following prompt:

LINHS tILL -NAMV
Enter name of the file created with the I ,NES
option of the ARC/INR) Ungenernte command.
lit RHIURN to cancel request

The next prompt for coverage type "polygon" asks for the name of an existing label-points file. The
label-points file is created with the Ungenerate POIArIS option, and is in the s.ame format as the
prefix.lab file created by the v.out.arc progran. lhe user sees the following prompt:

LABEL-POINTS HIIFNAME
Enter name of file created with the POINIS
option of the ARC/JNFO Ungenerate command.
_Hit REIURN if there is no such file

rinally, the program asks the user for the nmune of an existing label-text file. T[his file associates each
label-point ID number with a text string. It is in the same fonnat as the prefix.tx file created by the
v.out.arc program.

LABEL-TXT I YNIAMi-:
Enter the name of a tile that associates
label-point ID numbers with text label strings
fit RETURN if there is no such file

v.in arc then scauns the label-text file to find the nunbers of lines and columns, the column headers (if
any), and the first three lines of actual data in the file. It displays this information to standard output to
help the user determine which columns will hold the ID, Category value, and Attribute text data in the
new vector output file. A samnple of the program's output is shown below:

The LABIIL-TFXF file has been scanned. lhere are 132
lines in the file and 8 columns in the file

Column headers of the LAIA,• '.XF file:
rec# ARIA PERNvI'ITEZ SOIIS# SOILS-I1) SOIl,-CODE DRAINCOI)I-IXRUR- CODE

Here are the first three lines:
1 -2.30228E-+07 19399.848 1 0 0 0 0
2 81,079.875 1,678.826 2 1 15 3 3
3 955,952-500 101229.637 3 2 19 8 8
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The column of category values must contain only integer values. The attribute text column can coutain
a floating point number, an integer, or a word (text string).

inally, the user is prompted to enter line ID, category value, and attribute text colurrn numbers.

Enter the number of the column that should be used
for line Il• (probably the column with -ID) :

Enter the number of the column that is to be used
for GRASS category values:

Enter the nriunber of the column that should be used
for GRASS attribute text:

Once these colhmn numbers have been entered, v~in arc will begin converting the AR(YNFi
"Generate" format files into GRASS vector file format.

IMPORTING A IINE COVERAGE

The user will also be prompted for input when importing ARCAINF) files containing linear features
("line coverage") data. like polygon data, linear feature- are constructed by the series of arcs (aka,
vectots) defining their perimeters. If the user selects LINE coverage, the prompts seen by the user will
be different in twvo respects from those for POLYGON coverag'e. First, the user will not be asked
whether or not a neatline is desired; and second, no label-points file name will be requested. In other
respects, the treatment of LINE coverage is identical to that for POLYGON coverage.

'The user is prompted for the naune of the lines-file containing the geographic coordinates of these arcs.
"Ihc lines-file must first have been created with the ARCYINI{) Ungenerate LINES option, and is in
the sam-e fomat as the preflx.lin file created by the GRASS v.out.arc program.

DATA FILE FORMATS

Following are examples of the data files discussed above.

L1NYS FILE, also known as prefix.lin or prefix.pol file.
This type of fil,," cai be created in ARC/INFO by using the lines subconmmmnd of the Ungenerate
command. Fach line (aka, arc) is defined by a line-ID hurber, followed by a list of at least two
casting and northing coxrdinate pairs, followed by a line with the word "END'. The file is tenninated
with the word "1IY1'.

"lie line-ID number is important only for line coverage data. For a line coverage, the line-Il) number
is [he number that associates each line with its attribtxe data.

3
711916.0(XXXX) 4651803.000000
71135! .875(X)0 4651786.(X)00X)
-N1)

3
70N562 .50(0X) 4651731.000000
709617.250000 4651624.000000
7(09617.25(XX) 4651567.00000()
7095)55.0(XXOW) 4651503.00000)
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709601.125000 4651470.000000
709696.875000 4651503.000000
709720.500000 4651574.000000
709823.750000 4651575.000000
709893.125000 4651741.000000
END

3
710296.875000 4651491.000000
710295.125000 4651470.000000
710223.000000 4651454.000000
71015 t500000 4651463.000000
END)
ENI)

LAB L-POINTS FILE, also known as prefix.lab file.
"Ihis type of file can be created in ARCANF(O using the Points
option of the Ungenerate command.
The first number on each line is a label-point ID nunmber, aid the
following two numbers are (respectively) the easting and northing
coordinate pair representing the geographic location of the label-point.

1 711539.875000 4651743.000000
2 711429.0W0000 4650632.000000
3 711027.625000 4651736.000000
4 711022.625000 4651519.000000
5 710482.750000 4651494.000000
6 710474500000 4651667.000000
7 709269.750000 4651018.A00000
8 709726500000 4651604.000000
9 708926375000 4651195.W00000
10 708567500000 4651644.000000
11 708272.750000 4651407.(X)0000
END

LABI.-TFXI' FILE, also known as prefix.t at file.
"The ARCANFO Display cormnand can be used to create this type of file.

1 -230228E+07 19,399.848 1 0 0 0
2 81,079.875 1,678.826 2 1 15 3
3 955,952500 10.229.637 3 2 19 8
4 41,530.875 926.887 4 3 17 3
5 87,900.188 1,900.909 5 4 13 3
6 166,125.125 3,512.950 6 5 1 -" 3
7 29,460-563 824.968 7 6 17 3
8 1022769.875 9,105.707 8 7 20 9
9 51,385.500 1,075.6-8 9 8 17 3
10 376,834.875 4,470.027 10 9 9 2
11 65,802.688 1,575.088 I1 10 10 3

NOTES
AR(JINFO data can be imported even if a label-points and/or a label-text lile are missing; hc•vevcr,
the lines and/or areas imported will not be labeled.

v.in.arc can handle label-text files bIt)h with and withuit header lines.
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"Ibis program remains under alpha testing. It resides in the src.alpha directory and must be compiled
separately by the user.

SEE ALSO
v.out.arc, v.support

AUTHOR
David Johnson
DBA Systems, Inc.
10560 Arrowhead Drive
Fairfax, Virginia 22030
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NAME
v.in.ascii - Converts ASCII vector map layers into binary vector map layers.
(GRASS Vector Data Import Program)

SYNOPSIS
v.in.ascii
vin.ascii help
v.An.ascii input=name output-=naie

DESCRIPTION
v.in.ascii converts a vector map in ASCII format to a vector map in binary format. The user can run
this program non-interactively by specifying all program options on the command line, in the form:

vin.ascii input =ame Output-=na'm

Parameters:

input =name Name of an ASCII vector file to be converted to binary vector file.

output=name Name given to binary vector output file.

If the user runs v.in.ascii without giving program arguments on the command line, the program will
prompt the user for input and output file names.

NOTES
After running this program, GRASS support files must be built for the binary output file before the user
can use the file in v.dgit. The user can run v.support to create GRASS support files for the output
file.

The GRASS program v.out.ascii performs the function of v.in.ascii in reverse; i.e., it converts vector
files in binary format to ASCII format. These two companion programs are useful both for importing
and exporting vector files between GRASS and other software, and for transferring data between
machines.

The output from vin.ascii will be placed into $LWCAT1ON/dig.

SEE ALSO
v.digit, v.import, v.out.ascii, v.support

AUTHORS
Michael liggins, U.S. Army Construction Fngineering Research Laboratoy
James Westervelt, U.S. Army Constnwtion Engineering Research Laboratory
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NAME
v.in.dlg - Converts an ASCII or binary USGS DLW3 (bdlg) file to a binary GRASS vector (dig) file.
(GRASS Vector Data Import Program)

SYNOPSIS
vin.dlg
v.in.dlg help
vin.dlg [-blj input=name output=name

DESCRIPTION
This program converts an ASCII or binary USGS DLG-3 (tig or bdg) file into a binary GRASS vector
(dig) file.

v.in.dlg also creates a digatt file containing the label information 'stripped' from the DLG3 file.
I kowever, the user must run v.support (or v.import option 4) on the output file created by v.in~dlg to
create a dig-plus file containing the file topology, before using the output file in v.dgit.

"Ih user can avoid this two-step process by converting the ASCII or binary DLG-3 file i' binary
GRASS vector format using option 1 or 2 of the GRASS program vimport.

Flags:

-b Input is a binary DLG-3 file (default is ASCI).

-4 (ive precedence to line information (default is area).

Parameters:

input=name Name of USGS DILG3 Optional format input file.

output =name Name to be assigned to the binary GRASS vector files created.

If the user simply types v.inadlg without specifying parameter values on the command line, tht
program will prompt the user to enter these.

NOTES
Area vs Line Precedence:

Some machine-processed D)GW-3 files do not make the distinction between line edges and area edges.
For example, in a roads map, where the desired information is line edge data, a downtown block
surrounded by roads may be processed as an area. Because of this, the user is asked to choose whether
to give precedence to areas or lines. If precedence is given to lines, the user should be aware that any
lines that boumd unlabeled areas in the 1)I£3-3 file will be stored as line data. Any tulabeled areas
wouhl therefore be lost (this is only a concern when areas are unlabeled; labeled area information will
be retained). If precedence is given to areas, lines will be stored as boundaries to areas that are
unlabeled.

Building support files with vsupport:

When you nm v.support you will have the option of snapping the nodes in your vector file that fall
within a certain thre.shold of one aunther. WARNING: the default threshold is calculated using the
.cale of the origitnl I)I.G-3 file. If the threshold is too high, excessive snapping may occur, destrming
the file!! With v.support, the user has the option of snapping or not snapping nodes, and further, of
setting a particular snapping threshold.

SEE ALSO
v.digit, v.import, v.support
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AUTHORS
Michael Higgins, U.S. Anny Constrction Figineenng Research Laboratory
David Gerdes, U.S. Army Constnction Engineering Research Laboratory
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NAME
v.in.dxf - Cxiverts files in DXF format to ASCII or binary GRASS vector file format.
(GRASS Vector Data Import Program)

SYNOPSIS
v.in.dxf
v.in.dxf help
v.in.dxf [-a] dxft=name Ilines=name[name,...]] [labels =name[,name,...]] [prefix=name]

DESCRIPTION
"lhe v.in.drf data coinversion program generates GRASS dig, digascii, and dig-at files from a file in
I)XF format. Flich laver in the 1 )XF input file is converted to a separate dig (or dig-ascii) laver. For
each DXF layer containing text, i. dig-att file is also created. l'hese output files are placed in the dig,
&g-ascii, Mand digat directories under the user's current GRASS mapset.

Output from this program is designed to be used as input to the program v.cadlabel.

"lhc v.in.dxf programn will only recognize points, lines, polylines, and text in the DXF format, and will
translate these to (GIRASS vector format; other types of data are ignored.

Flag:

-a (iOutput an A"T :11 GRASS vector (dig-ascii) file rather than a binary GRASS vector
(dig) file.

Parameters-

dxf=name Name of the I)XT input design file to be converted to GRASS vector format.

li nes -name[ ,name,... ] or lines =in-name :outname[ ,in-nane :outnane .... I
Nmne(s) of layer(s) in the DXF input file containing line data, and (optionally) the
nnic(s) to be assigned to the GRASS vector data (dig or digascii) files output.
[\'fault: Onn crt each laver containinsi data in the 1dxf file to a G(ASS vector data

(dig or dig-ascii) file.

labels=nainej,name, ... j or labels =in-name:out-name[,inunanm:oulnanr,...
Nauue(s) of layer(s) in the DXF input file conitaining text labels, and (optionally) the
nmne(s) to 1-e assigned to the GRASS vector attribute (dig-att) files output.
Ietaudt: (nvert each laver containing text labels in the dxf nump to a GRASS vector
attribute (dig-att) file.

prefix =name Prefix assigned to the dig or digascii and digatt output file names.

"ihe namnes of the GRASS vector (dig, digascii, and dig-at) files output are
coastnacted as prefix.extension, where prefix is the prefix naime specified by the user

Uid extension is the number of the DXF layer from which the data were obtained. If
the user does not specify a prefix nmuc, the output files take their prefix from the
prefix of the input DXF map layer. For example, for the DXF file nanmed
streamv.dxf containing line data on laver 15, the GRASS vector m,p laver rxi(tplt
would be niuned streams.15.

EXANIPLES
lines =15 (0itputs line data iM I)XF layer 15.
lines =15,16 (Ouputs line data in DXF layers 15 and 16.

lines =ROA DS,WATER
(Onverts line data in 1)XF layers ROADS and WAITR.

lines=IS:16 Outputs line data in I)XF layer I., and places it in the dig (or dg-ascii) file
for I)XI layer 16.
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"The examples below are given for a DXF design file named cont.drf containing contour lines and
contour line labels, in which:

index contour lines are in DXF layer 9,
intermediate contour lines are in DXF layer 11, and
index labels and some intermediate contour lines are in DXF layer 12.

vin.drf can be run with default values, as shown below:

vin.dxf dxf=contAdxf

H-ere, this is equivalent to running the following command:

v.in.dxf dxf=centdx llnes--9,11,12 labels=12

Ether of the above commands will produce three GRASS dig files (named cont.9, cont.11, and
cont.12) and one dig.art file (named cant.12).

In our example, however, the cont.12 file contains intermediate contour lines that the user would like
to add to the dig file cont.11. Our user also wishes to use a different file prefix than the default prefix
cont. The user therefore types the following comnmand:

v.in.dxf dxf=cont.dxf lines=9,11,12:11 labds=12 preflx=conteur

"The above command will generate three dig files (named contour.9, contour.ll, contour.12), and will
create one dig_.at file containing text labels (called contour.12). No contour lines will appear in the
dig-at file.

NOTES
Output Filenimes:
The output filename, prefix.exension, conforms with the GRASS limit of 14 characters. The entire
prefix name is used, a '.' inserted, and as much of the extension name is used as the 14-character limit
will permit. Fxcess characters are truncated. To minimize the possibility of creating output files with
the same names (resulting in loss of data from the DXF file), use the prefix option to abbreviate the
DXF file name. This leaves the majorty of characters available for distinguishing layer names.

Trandation:
This data translation program does not contain any of the quality control functions available in v.digit
that will prevent data in an improper format from being input to a GRASS data base. If present, DXF
entities are placed in output file(s) corresponding to the layers on which they occurred in the DXF
design file input.

Editing:
If the user asks v.in.dxf to output ASCII vector (dig-ascii) files, they must be converted to binary
vector format before they are usable by most GRASS vector commands. The user can convert GRASS
vector files from ASCII to binary format by nmning such programs as vsupport or vzn.ascii. After
conversion to binary format the vector files can be displayed (e.g., with d.vect); however, the user
must run v.support on the binary vector files before they can be edited in v.digit. The files output by
v.in.dxf will preserve the data in whatever form they exist in the DXF file. This mneans that output files
may contain unsnapped nodes, overshoots, gaps, and replicated lines. Ihe data, and the file header
information (including the owner's name, map's name, date, and scale, and UVM zone) for the GRASS
vector files output may require editing by the itser in v.digit.

Attributes:
The v.in.drf program attaches attributes only to DXF text data that are converted to GRASS vector
data (such as contour line labels). Altributes are not attached to converted DXF line data. For each
layer of text data in the DXF design file, v.in.dxf generates a vector file consisting of rectangular IXbxes
(ines) that are drawn around the DXF text data, and uses the text values to create a GRt-ASS attriNbute
file for the boxes. The vector and attribute files can then be used to label contour lines with the
v.cadlabel program.
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SEE ALSO
v.cadlabel, v.digit, vdn.ascii, v.out.drf, vjupport

AUTHORS
Original dxJ2dfg program wiitten by Chuck Hlschlaeger, U.S. Army Construction Fginerng
Research Laboratory (6/89)

Revised by David Gerdes, U.S. Army Construction Engineering Reseach Laboratory (12/89)

Revised and appended by Jan Moonnan, U.S. Army Construction Engineering Research Laboratory
(7,90)

Code for arcs and circles from National Park Service, GIS Division, written by Tom Howard
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NAME
vin.tiger - Impo•ts Census Bureau line data (TIGFR files) to GRASS vector format.
(GRASS Vector Data Import Program)

SYNOPSIS
v.in.tiger
vin.tiger help
vAn.tiger dhname=nane inlfile=,name in2file=name zone=value

DESCRIPTION
v.in.tiger imports Census line data (called TIGER) and creates a "master" binary vector file containiir.
a large amowint of data. Various map layers can then be created by querying information front the
master vector file using v.db.rim or one of the Gen. shel scripts listed in the SI-1. AL]SO section,
below. Tlhe database name (dbname) given on the comnmand line will be the nanme of the rim data
base, and the master vector file in GRASS will be named "d' ame.Master". 'I"h inaster vector file will
include all infonration from the typel and type2 IIGER files given on the comnud line as inljie and
in2fde. If the user simply types v.in.tiger on the command line, all parameters will be queried usini;
the standard GRASS parser described in the manual entry for parser.

COMMAND LINE OPTIONS
Parameters:

dbname-=name Vector/rim data name (with a maximum of seven characters).

inlfile=name TIGER typel input file name.

in2file=name TIGER type2 input file name.

zone=value Universal Transverse Mercator (UTM) zone in which these data are located.
Options: -60 - 60

NOTES
TIGER data are presented in latitudehongitude format, and are converted to UTIM coordinates as part of
this importing routine. The spheroid used in the conversion is clark 66, as it is the most consistent with
the original data.

This command must be compiled separately, and requires the use of rim and v.db.rim, which contain
FORTRAN code. The user must have access to a FORTRAN compiler in order to compile and use this
command, since it calls both rim and v.db.rim. It resides under src.alpha.

If the user does not know the UIM zone for this data input file, the command mtiger.region should be
run first to determine the zone.

v.support must be run separately on the output file if needed.

FILES
Source code for RIM is located under $GISBASE/../src.related/frim

Source code for v.db.rim is located under $GISBA.SE/../src.gardei/grassxinmv.db.fi'n

Source code for v.in.tiger is located under $GISBASE/.Jsrc.garden/gra.s.tigerA'.in.tiger

Source code for mttiger.region is located under $GISBASSi J.Jsrc.gardeingrass.tiger/h .tiger.region

SEE ALSO
(kn.Maps, Gen.tractrap, nuiger.region, v.db.rim, 'iger.infosh, and parser

AUTHOR
James Ilinthorne and IDavid Satnik, GIS Lab, Central Washington University, l-lensbtug, WA.
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NAME
v.mkgrid - Creates a (binary) GRASS vector map of a user-defined grid.
(GRASS Vector Program)

SYNOPSIS
v.mkgrid
v.mkgrid help
v.mkgrid map =name grid =rows,coluwu cwowdinate=xy boz--4engrh,width

I)ESCRIPTION
v.mkgrid will create a binary format, vector map representation of a regular coordinate grid.

Parameters:

map ýname Name to be assigned to binary vector map layer output.

grid =rows,colwtms Number of ROWS and COLUMNS to appear in grid.

coordinate.x,y lower left AST'ING and NORTI-lINi coordinates of vector map layer
output.

box =length, width IJINGII and WIMI of boxes in grid.

If the user simply types v.mkgrid on the command line without specifying parameter values, the
program will prompt the user for inputs using the standard interface described in the manual entry for
parser.

NOTES
The new binary' vector map output is placed under the dig directory in the user's current mapset, and
can be used like any vector map layer. Run v'.spport to build the topology information for the vector
nmtp before using v.mkgrid map layer outputs in the v.digit program.

Since the grid is computer-generated, the comer coordinates will be exact and can be used when
patching together several vjnkgrid grids.

'his is NOI' to be used to generate a vector map of USGS quadrangles, because USGS quads are no
exact rectangles. To' generate a vector map of USGS quads, use the program v.mkquads.

"lhe program ignores the current GRASS geographic region settings. It will create the complete grid
even if part of this grid falls outside the current geographic region.

SEE ALSO
v.digit, v.mkquads, v.patch, v.support and parser

AUTHOR

Michael liggins, U.S. Army C(nstnction Fngineering Research Laboratory
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NAME
v.mkquads - Creates a GRASS vector map layer and/or sites list and/or geographic region definition
file for a USGS 7.5-minute quadrangle.
(GRASS Vector Program)

SYNOPSIS
v.mkqmads
v.mkquads help
v.mkquads [-esrvil map=name

DESCRIPTION
"Mhere are three types of output available from the GRASS program v.mkquads:

(1) a vector map of all the fidl USGS quadrangles that will fit within the bxondaries of the current
geographic region.

(2) a GRASS sites list containing the corner coordinates of each of these quads.

(3) GRASS geographic region definition files associated with each of the quads created.

A quad is defined as the area covered by a USGS 75-nminute (1:24,0(0)) map. '"iNs program is useful
for nmanaging a GRASS data base ILU AIlON, which contains a number of quads that are to be
patched together.

Flags:

-e Encompass current geographic region with quads (rather than only creating those quads
that lie inside of the geographic region). Use of this option will affect all output options.

-s Create a GRASS sites list file. The sites list will contain all the corner coordinates of
all the full quads that can be built in the current geographic region. The sites list file
can then be displayed using the dsites program.

-r Create region file(s): quad.1 quad2 ... The program will generate a separate geographic
region definition file for each quad; each of the geographic region files created will
have the prefix quad. with some ntmber attached to it. For example, if only one quad
were created, the geographic region file quad.] would also be created in the windows
directory under the user's current mapset. To make the program-generated geographic
region definition file quad.) your current geographic region setting, run the GRASS
g.region program.

--v Create vector file (default). Only full quads will be created. The binary vector map
layer output is placed under the user's dig directory and can be used like any other
vector map layer. Rum vsupport to build the topology information for the vector map
before using v.mkquads map layer outputs in the v.digit program. Since the quads are
computer-generated, the corner coordinates will be exact. 'TIis simplifies digitizing if
one or more quad sheets will have to be brought together for a data base, because all of
the quad comner points to be joined will be guaranteed to match.

-x Create a GRASS registration (reg) file.

Parameter:

map=name The name of a file to contain program output.

If the user runs v.mkquads without including progran parameter value and desired flags on the
command line, the program will prompt the user for the above information using the standard GRASS
interface described in the manual entry for parser.
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NOTES
All output options can be used on the command line at the same time. A listing of all the quad points
in latitudeAongitude and UIM coordinates will be displayed each time the program is executed. The
spheroid being used for the lat/ion to UTM conversions is clark66.

BUGS
(irrently, this program only works for GRASS locations in a Universal Transverse Mercator (3TM)
coordinate system (in meters). There are no guarantees that v.mkquads will function properly if a
quadrangle crosses UIM zones. This program has not been tested outside the northwest UIJM
quadrant.

SEE ALSO
d.sites, g.region, v.digit, v.mkgrid v.support and parser

AUTHORS
Michael Higgins, U.S. Army Construction Engineerng Research laboratory
Marilyn Ruiz, U.S. Army Construction Engineering Research Laboratory
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NAME
v.out.arc - Converts GRASS vector files to ARCANRY's "Generate" file format.
(GRASS Vector Data Export Program)

SYNOPSIS
v.out.arc
v.out.arc help
v.out.arc type =name vect=name arc-prefix=nane

DESCRIPTION
v.out.arc is a GRASS data export programn that converts files in GRASS vector format to ARC/INIF(Ys
"Generate" file fornat. The companion program v.in.arc imports data in ARCAINRYs "Generate"
format and converts them to GRASS vector format.

"Ibis program can be nn either non-interactively or interactively. 'the program will be run non-
interactively if the user specifies pxuameter values on the commnt d line using the following format:

v.out.arc type=name vect-=name arc-prefix=name

Alternately, the user can simply type:

v.out.arc

on the command line; in this case, the program will prompt the user for parameter values.

Parameters:

type=name Coverage (feature) type.
Options: polygon, line

vect =nanwe "he name of a GRASS vector file to be converted to ARC/INFO fornat.

arcmprefix=nane A prefix to be assigned to the ARC/INF1Oformat files output by v.out.arc.

INTERACTIVE MODE: USER PROMPTS
v.out.arc will prompt the user to enter the name of a GRASS vector file to be exported to ARCANHL
and for a filename prefix to be used in naming the files created by the program.

A GRASS vector file to be exported to ARCA/RNFO must either contain only linear features (i.e., have
only line coverage) or contain only area edge features (i.e., have only polygon coverage). v.out.arc
will begin by asking the user which type of coverage (ine or polygon) is to be imprtied:

COVERAGE TYPE
Enter "polygon" or "line"
lit RETURN to cancel request

The program then prompts the user for the name of the GRASS vector file to be converted to
ARC(INFO format:

VE(OR (DIGT) FILENAME
Enter 'list' for a list of existing binary vector files
lit REI`URN to cancel request
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Next, the user is asked for a file-name prefix to be used in naming the output ARCINFKO Generate
format files:

ARC/INI O (GENERATE) HLENAME PREFIX
lilt RtUIURN to cancel request

"[he filename prefix will be used to name the various files that will be created for export to ARC/INFO.
When labeled polygon coverage data are exported, three such files will be created: a lines file with the
suffix .lin, a label-points file with the suffix lab, and a label-text file with the suffix .txt. When line
coverage data are exported, two such files will be created: a lines file with the suffix lin, and a label-
text file with the suffix .txt. Export of unlabeled polygon or line coverage data will result in creation
of a lines file (.lin suffix) only. See the DATA FILE FORMATS section for more information on these
files.

EXAMPLE
Linear features and polygon data are made up of the series of arcs (aka, vectors) outlining their
perimeters. TVhe ARC/INFO Users' Guide, in its discussion of the Ungenerate command, explains
how line and polygon coverage data can be created from files (like prefix.lin and preflx.pol) containing
the geographic coordinates of these arcs, and from files (like prefix.lab) containing the geographic
coxordinates of label-points. Below is an example that illustrates the creation, within ARCANRI, of a
polygon coverage data file (named soils) from the files soils.pol and soils.lab.

Arc: GENFRATE SOILS
Generate: INPUT soils.pol
Generate: LINES
Generating lines
Generate: INPUT soilsJab
Generate: POINTS
Generating points
Generate: QUIrl
Arc: -

"Ilhe above example would create a polygon coverage data file named soils with label-points. The
label-points would have ID mumbers that correspond to the GRASS category values for the polygons in
the coverage. The INFO portion of ARCANFO can be used to associate these label-point ID numbers
with descriptive text from the soils.txt file.

DATA FILE FORMATS
I NES HIE1, also know as prefi.lin or prefir.pol file:
"Ibis text file is a "Generate" format lines file. The lines option of the ARCINFO Generate cormmand
can be used to read this file into ARC/INFO. Each line in the file has a unique line-ID number.

101
223343.62 218923.15
223343.62 222271.06
25956531 222271.06
25956531 19557737
EMD

102
23786253 20339237
244970.75 203744.28
253137.66 19557737
25956531 19557737
I[mD
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103

23786253 203392-37
23786253 203744.218
223343.62 21839237
END
104
239072.44 186200-56
23786253 18741050
23786253 20339237
FEND
ENI)

LABEL-POINI'S FLF, also known as prefix.lab file:
This text file will be created by v.out.arc if the vector file being expXrted represents a polygon
coverage. prefix.lab consists of a list of label-pxoint (xy) coo•rdinates, each with a unique label-point
ID number.

1 242777.81 211533.09
2 24345837 19928228
3 24345837 195199.28

LABEL-'IFX[ FILE, also known as preflx.txt file:
In the case of polygon coverage data, th~s file associates an integer category value and a category label
("attribute;") text string (containing no spaces) with each label-point ID number. In the case of line
coverage data, this file associates an integer category value and an attribute text string with each line-ID
number.

The first column is the row number (which is arbitrary), the second column contains the category value,
the third column holds the line or label-point ID number, and the fourth column contains the attribute
text string.

1 4 1 Coniferous
2 5 2 Deciduous
3 2 3 Rangeland

SEE ALSO
v.in.arc, vsupport

AUTHOR
David Johnson
DBA Systems, Inc.
10560 Arrowhead Drive
Fairfax, Virginia 22030
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NAME
v.out.ascii - Converts a binary GRASS vector map layer into an ASCII GRASS vector map layer.
(GRASS Vector Data Fxrport Program)

SYNOPSIS
v.out.scii
v.out.ascii help
v.out.ascii input=name output=4nme

DESCRIPTION
v.out.ascii converts a GRASS vector map in binary format to a GRASS vector map in ASCII format.

'the program can be rnn non-interactively if the user specifies all needed program arguments on the
command line, in the form

v.out.ascii input=name output =name

Parameters:

input=name Name of the binary GRASS vector input file to be converted to ASCII fonnat.

output =name Name of the ASCII GRASS vector output file.

If the user runs v.out.ascii without giving the names of an input and output file on the command litie,
the program will prompt the user for these names.

NOTES
The GRASS program v.in.ascii performs the function of v.oWa.&cii in reverse; i.e., it converts vector
files in ASCII format to their binary format. Thtse twr companion programs are useful both for
importing and exporting vector files between GRASS ani other software, and for transfering data
between machines.
The output from v.out.ascii will be placed in the user's current mapset under the
$LDCA7TON/di g-ascii directory.

v.out.ascii does not copy the digcats file associated with the binary vector input map to the ne,
output file name. The ,tser must copy the digcats file to the new output name if this is desired (e.g.,
using the UNIX c, oinmand).

SEE ALSO

v.dig,, v.imp&t. , v.in.c- ii, v.support

AUt _. 3RS
* lichael Higgins, U.S. Army Construction Engineering Research Laboratory
james Westervelt, U.S. Army Construction Engineering Research Laboratory
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NAME
v.outlg - Converts binary GRASS vector data to binary DLG•-3 Optional vector data format.
(GRASS Vector Data Fxport Program)

SYNOPSIS
v.out.dlg
v.out.dlg help
v.out.dlg input=name output=name

DESCRIPTION
The GRASS program v.out.dlg allows the user to convert GRASS vector data to DLG-)3 Optional
format, for export to other systems.

The user can run the program non-interactively by specifying all program arguments on the command
line, in the form:

v.out.dlg input =name output =name

Parameters:

input =name Name of the binary GRASS vector data file to be converted to DLG-3 format.

output=name Name to be assigned to the DLG-3 Optional format output file created.

If the user does not give the names of an input and output file on the command line, the program will
prompt the user to enter these names.

NOTES
The v.out.dg program requires that the input vector map layer have full topological information
associated with it. This means that the GRASS program vsupport should have been the last program
to have effected any changes upon the vector map layer before it is run through v.out.dlg. If this is not
the case, v.out.dig will terminate with a message that v.support needs to be run.

The output from v.out.dlg will be placed in $LDCA7TONIdlg.

SEE ALSO
v.irmpvt, vin.ascii, v.in.dlg, v.support

AUTHOR
David Gerdes, U.S. Army Construction Engineering Research Laboratory
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NAME

v.out.dxf - (GRASS vector format to DXF format conversion program.
(GRASS Vector Data Export Program)

SYNOPSIS
v.out.dxf
v.out.dxf help
v.out.dxf input =nanm output=name

DESCRIPTION
"The GRASS program v.out.dxf conversion program generates an ASCII DXF (AutoCad) file from a
GRASS vector ASCII file. The output file is placed in the user's current working directory unless the
user specifies a ftul pathname for the output.

Parameters

input=name The name of an existing GRASS vector ASCIi file.

output=name Name to be assigned to the DXF output file.
NOKTIE DXF files output by AutoCad have the suffix .dxf

NOTES
"Ihis program does not currently read in binary files.

This program remains under alpha testing. It resides in the src.alpha directory and nust be compiled
separately by the user.

SEE ALSO

v.cadlabel, v.digit, v.in.ascii, v.in.drf, vsupport

AUTHOR
Chuck Ehischlaeger, U.S. Army Construction Engineering Research La tory, wrote original
v.out.drf program in April 1989.
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NAME
v.outnmoss - Converts GRASS site, line, or area data into MOSS import format.
(GRASS Vector Data lAport Program)

SYNOPSIS
V.outJDaEs

DESCRIPTION
This program produces a MOSS import file containing GRASS site, line, or area features that Live been
converted into MOSS point, line, or polygon features, respectively. Only one type of data (site, line, or
area) can be converted at a time. Site data can be extracted from GRASS site lists files or vector
files, at the users discretion. The resultant MOSS files will be created in the moss subdirectorv of the
current mapset.

"The user will be prompted for the GRASS data type, the name of the site lists or vector file to be
converted, and the name of the the MOSS import file to be created. If line data is being converted, the
user will be asked whether area edges should be processed as lines. If so, the line features prctuced
from the area edges will not have attributes associated with them.

Upon successful completion of the data export, the number of itenms converted will be printed, and the
user will be given the option of processing another GRASS file.

NOTES

Vector data cannot be exported until the necessary GRASS support files have been built.

T'his program is interactive and requires no command line arguments.

SEE ALSO
v.support

AUTHOR
Chris Fnmerich, Autometric, Inc.
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NAME
v.patch - Creates a new binary vector map layer by combining other binary vector map layers.
(GRASS Vector Program)

SYNOPSIS
v.patch
v.patch help
v.patch input=namne[nme,...I output=4wne

DESCRIPTION
v.patch allows the user to combine any number of vector map layers together to create one composite
vector map layer.

Parameters:

input =name,nanm, ... Name(s) of input vector map(s) to be patched together.

output=nane Name assigned to composite "patched' vector output map.
"lhe program will be run non-interactively if the user specifies the names of the vector map(s) to be
patched and the name of an output file to store the resulting comnposite patched vector map on the
comiand line, in the form:

v.patch input ==name[,nw,...] output=name

Alternately, if the user runs v.patch without specifying input and output file names on the commnand
line (by typing simply v.patch), the program will prompt the user for inputs using the standard GRASS
interface described in the manual entry for parser.

NOTES
,The vector map layers to be patched together must exist in the user's current mapset search path, and
the composite vector map layer name given must not already exist in the user's current mapset.

After running v.patch, the header file will contain only information taken from the first input file name
given in the string input =name,name, ..., with the exception of the geographic region's edge
information, and the scale and threshold information. (The user's current geographic region settings ai -
ignored; this information is instead extracted from the vector file headers.) In the new composite vectu.r
map layer, the boundaries of the geographic region will be expanded to encompass all of the geographic
area included in the map layers being patched, and the scale will be set equal to the smallest (i.e., most
gross) scale used by any of the patched map layers (this will affect default node-snapping thresholds).
"Ihe map threshold is calculated autornatically from the map scales given in the file headers, and
(currently) is not used directly. The composite vector map layer's header will probably need to be
edited; this can be done from within the GRASS program v~dgit.

"The GRASS programs v.mkgrid and vinkquads can be used to ensure that the borders of the maps to
be patched together align neatly.

Any vectors that are duplicated among the maps being patched together (e.g., border lines) will have to
be edited or removed after v.patch is nm. Such editing can be done using vdigit.

After naning v.patch the user must run v.support on the composite vector map layer in order to create
a digplus (topology) file for it. At this time, you can request that a very small snapping threshold be
used, to cause the nodes that match tip across vector map layers to snap together without affecting the
integrity of the remainder of the vector map layer.

BUGS
"lhe digcats and reg file information for the maps being patched together is not copied to the
compxxsite, patched map layer. The user should therefore nu v.support on the output file produced by
this program.
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SEE ALSO
v.digit, v.in.ascii, v.mkgrid, v.mkquads, v.support, and parser

AUTHOR
David Gerdes, U.S. Army Covstruction Engineering Research laboratory
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NAME
v.prune - Prunes points from binary GRASS vector data files.
(GRASS Vector Program)

SYNOPSIS
v.prune
v.prune help
v.prune 1-i] input-=nanm output anue thresh=value

DESCRIPTION
"The GRASS program v.prwne allows the user to remove extra points from a vector file. Tlis allows
users to reduce disk space required by a vector file and still have data accuacy within a given
tolerance.

Flag:

-i The pruming threshold value is specified in map inches, rather than in data base
units on the ground.

Parameters:

input =nan Name of binary GRASS vector file containing data to be pruned.

output =nan Name to be assigned to new, pruned vector output file.

thresb=value Threshold value used for pruing.

The program will be run non-interactively if the user specifies all parameters and (optionally) the -j flag
on the command line, using the form:

v.prune [-i] input=name output-=name thresh=value

If the user simply types v.prune without specifying program arguments on the command line, the
program will prompt the user to enter parameter values.

NOTES
The threshold value is the same as the v.digit pruning threshold. This is specified in data base units •_-
the ground (e.g., in ground meters for UIM data bases). The threshold can also be specified in inches
on the map, and the program will convert these to data base ground units using the scale in the vector
file. If yot, specify the scale in map inches rather than in ground units, you must specify that inches are
used by setting the -i flag. The input vector data layer will be read and the resultant pruned vector data
layer will be placed into a newly created output file whose name is specified by the user, leaving the
original vector .map unchanged.

The priuing algorithm throws away redundant points within the specified threshold. It works on each
vector separately, working from node to node. It does not change the position or nunber of nodes.

SEE ALSO
v.digit, v.in.ascii

AUTHOR
[David Gerdcs, U.S. Army Comstnrction Figineering Research Laboratory
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NAME
v.spag - Process spaghetti-digitized binary vector file.
(GRASS Vector Program)

SYNOPSIS
v.qpag
v.smg help
v.sMp map=nar• [threshold=value]

DESCRIPTION
This program will fix vector data that were not (ligitized in correct GRASS vector format. It will create
a node at every line crossing, and will delete all hlaging lines of length less than the specified
threshold.

COMMAND LINE OPTIONS
Parameters:

map=name Name of the binary vector file to be fixed.

threshold=value Node-snapping threshold \vAue.

NOTES
The user must run vsupport after running v.spag to correct the topology (dig-plua) file.

v.spag generally deletes many lines from the inpuit vector map laver. Because deleted lines are not
eliminated from a vector data (dig) file, but are onily inarked as deleted, the user will protably wish to
run v.clean on the vector file after running v.spag to elimitnmte any deleted lines from the dig file and
decrease ts size.

This prcgram remains under alpha testing. It resides in the src.alpha directory and must be compiled
separately by the user.

BUGS
This program contains several known bugs. It will sometimes get stuck in a loop in which it creates
the same line over and over again. It will occasionally create an incorrect line. Users are strongly
urged to back-up their vector data files before nuinning this alpha version of v.spag.

SEE ALSO
v.clean, v.digit, v.support

AUTHOR
David Gerdes, U.S. Army Construction Engineering Research Laboratory
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NAME
v.stats - Prints information about a binary GRASS vector map layer.
(GRASS Vector Program)

SYNOPSIS

v.iats help
viits [4-h] map=na-w

DESCRIPTION
'The program vstats will prnt to standard output information about a user-specified binary GRASS
vector map layer.

Flag:

-h Display header information from the vector file.

Parameter:

map=name Name of the binary GRASS vector file to be queried.

The program will be run non-interactively if the user specifies the parameter value and (optionally) sets
the -h flag on the command line, using the form:

v."s [-h] map=name

If the user instead simply types v'.sats without specifying program arguments on the command line,
the program will prompt the user to enter inputs through the standard user interface described in the
manual entry for parser.

NOTES
Sample output follows:

Format: Version 4.0 (Level 2 access) (Portable)

Number of Lines: 3
Number of Nodes: 2
Number of Areas: 2 (complete)
Number of Isles: 1 (complete)
Number of Arts : 2

The GRASS version number is given. Parenthetical text following this describes the read access level
available and notes whether or not the file is in GRASS version 4.0 portable data format. The access
level indicates the types of data available for the named vector map layer. "Level 1" denotes a binary
vector file (without any accompanying dig.plus file), while "Level 2" denotes the existence of a
dig.plus (vector topology) file for the named map layer (generally created by Y'supor:). If only
Level 1 information is available for a vector map layer, only the nunber of lines and (optionally) the
file header will be printed to standard output.

If all areas and islands (isles) in the vector file have been identified (usually by vjsupct), their Counts
will be followed by "complete." If not, they will be followed by "incomplete." The dig.plus file,
which is created and updated by v.support, must exist for this information to be output.

SEE ALSO
v.digit, v.import, v.support, and parser

AUTHOR
David Gerdes, U.S. Anny Constnuction Flineering Research Laboratory
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NAME
vjsupport - creates GRASS support files for (binary) GRASS vector data.
(GRASS Vector Program)

SYNOPSIS
v.aapport
v.uspport help
v.suppomt [-qp'] map=name [option=name] [threshold =value]

DESCRIPTION
vjupport builds GRASS support files for (binary) GRASS vector data files. These support files supply
topology (dig-plus) and category (digjant) information that are needed by other GRASS programs
(e.g., by v.digit, v.to.rast, etc.).

The program gives the user the options of: (1) building topological information (the dig-plus file)
needed by v.digit for the vector data file, and/or (2) editing the category label (dig-cats) file associated
with the vector data file.

OPTIONS
Program parameters and flags have the following meanings.

Flags:

-s Snap nodes. Valid only with build option.

-p Prompt user for threshold value. Valid only with build option. This flag is
designed to be used only by the v.inpor program, and can usually be ignored.

-r Reset corers of map region from range of data values.

Parameters:

map=name Name of binary GRASS vector data file for which support files are to be created
or modified. This map layer must exist in the user's current GRASS mapset.

opeon=name Build topdogy information (dig.plus file), or edit categories (digart file) for
Yap.
Op(tion: build, edit
Default: edit

threshold=value Snapping threshold value to be used when building topology. Valid only with
build option and -s flag.

The user can run this program non-interactively by specifying parameter values (and optionally, flag
settings) on the command line.

Alternately, the user can simply type the command v.upport on the command line. In this event, the
program will prompt the user to enter parameter values and flag settings.

If the build option is chosen, the user may further specify the -s flag, to snap nodes in the vector file.
If nodes are to be snapped, the user can either. (1) use the calculated default threshold (based on the
scale of vector data); (2) enter the -p flag, causing the program to prompt the user for a snapping
threshold value; or (3) enter a specific threshold value on the command line.

The spatial assigment of category values (found in the digatt file) is also performed during building
of file topology.

"The edit option allows the user to edit the category labels to be associated with the category values
attached to the vector data during topology building. These labels, if created, are then used for raster
map layer, derived from their vector counterparts. The labels are placed in the dg-cats directory.
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NOTES
A dig~plus file must be created for each imported vector map before it can be used in post-GRASS 3.0
versions of digit (now referred to as v.digit).

Topological information for GRASS vector files can also be built using option 4 of the vingport
program.

This program will convert pre-4.0 version GRASS vector files to 4.0 format.
v.support creates support files only for binary vector files located in the users current mapset.

SEE ALSO
v.digit, v.inport, v.in.ascii, v.prune, v.to.rast

AUTHORS
David Gerdes, U.S. Army Construction Engineering Research Laboratory
Michael HIggins, U.S. Army Construction Fngineerng Research Labortory
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NAME
v.to.rast - Converts a binary GRASS vector map layer into a GRASS raster map layer.
(GRASS Vector Program)

SYNOPSIS
vto.rag
v.to.rast help
v.to.rat input =name output=name

DESCRIPTION
v.to.rast transforms (binary) GRASS vector map layers into GRASS raster map layer format. Most
GRASS analysis programs operate on raster data.

Parameters:

Input=name Name of the binary vector map layer to be converted.

output =name Name to be assigned to the raster map layer output.

The user can nm the program non-interactively by specifying the names of a vector input file and raster
output file on the command line, using the form:

v.to.ras input=name output=name

If the user instead types simply v.to.rad on the command line, the program will prompt the user to
enter these names.

NOTES
v.to.rast will only affect data in areas lying inside the boundaries of the current geographic region.
Before running v.to.rast, the user should therefore ensure that the current geographic region is correctly
set and that the region resolution is at the desired level; the program may otherwise create an empty
raster map layer. An empty raster map layer will also be created if the vector map layer has not been
assigned category/attribute labels (e.g., through use of the '.digit program).

The v.to.rast program creates two files: a raster map layer, and a history file. The GRASS program
r.support must be run to create additional support files for the raster map.

Additional problems sometimes lead to the creation of empty raster map layers. Unfortunately, error
messages explaining these phenomena do not yet exist.

SEE ALSO
g.region, rsupport, v.digit, v.irnport, vsupport

AUTHORS
Michael liggins, U.S. Army Construction Engineering Research Laboratory
David Gerdes, U.S. Army Construction Engineering Research Laboratory
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NAME
v.to.sites - Converts point data in a binary GRASS vector map layer into a GRASS site-lists file.
(GRASS Vector Program)

SYNOPSIS

v.to.sites
v.to.sites help
v.to.sites input=name output=name

DESCRIWHrON

The v.to.sites program extracts site data from a GRASS vector map layer and stores output in a new
GRASS site-lists file. The resulting sites map layer can be used with such programs as d.sites. Only
site (point) features in the named vector map layer are extracted and placed into the resulting site liqt.
Lines and areas in the vector file are iPnored.

The user can run the program non-interactively by specifying the names of an existing vector inpLt
map layer and a new site list file to be output on the command line. The program will be run
interactively if the user types v.to.utes without arguments on the command line. In this case, the user
will be prompted to enter parameter values through the standard user interface described in the manual
entry for parser.

Parameters:

input=name Name of an existing binary vector map layer from which site data are to be
extracted.

output=name Name to be assigned to the resultant site-Jists file.

If any of the sites have been labeled in v.digit, then the resultant site list will contain category
information. If none of the sites are labeled, a binary (0/1) site list file will be produced.

SEE ALSO
d.sites, s.db.rim, s.menu, v.db.rim, v.digit and parser

AUTHOR

David Gerdes, U.S. Army Construction Engineering Research Laboratory
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NAME
v.irawiform - Transforms an ASCII vector map layer frion one coordinate system into another
coordinate system.
(GRASS Vector Program)

SYNOPSIS
v.traminsrm
v.tramifrm hdp
v.tramnsrm [--y] input=natm output=nane [pointsrde=nawme]

DESCRIPTION
This program has been used to import vector files that were in scanner or digitizer (x~y) coordinates and
to transform these into UIM coordinates.

Flag:

-y Suppress the printing of residuals or other information to starlard output.

Parameters:

input=name Name of the ASCII vector map layer to be transformed.

output=nanw Name to be assigned to the resultant (transformed) ASCII vector map layer.

rgintafle=name Name of a file containing transformation points, whose format is given below.
(ive a full path name for this file or it will be assumed to be located in the user's
current directory.

The user can run this program non-interactively by specifying parameter values (and mtionally, the flag
setting) on the command line.

If the user runs v.tr-anmorm without specifying program argmnents on the command fine, the program
will prompt the user for inputs. When the r- ogram prompts the user for two sets of tansformation
points, the first set of points entereu by the user should be in the coordinate system of the input map,
and the second set of points should represent the corresponding geographic points in the coordinate
system into which the map will transformed. A user must enter 4 to 10 of each set of points for the
transformation to work correctly.

After the user has entered both sets of points, the program will show the amnount of error associated
with the transformation of the given points as the residual mean average (RMS). (An acceptable
RMS for a 1:24,000 UTM map would be 1.2 to 2.4 (meters).) It will then ask if the transformation
RMS value is acceptable. After an RMS is accepted by the user, v.transform will transform the ASCII
(dig.ascii) vector map and its associated attribute (dig-at) file into the requested coordinate system.

Remember to run vsupport or v.import on the Outpl-' map.

NOTES
When rectifying a map to another coordinate system using v.transform, the user should specify the
coordinates of between 4 to 10 points, and state these both in the coordinate systerm of the input mad
output maps. The two sets of coordiiates can be input to v.transform interactivel), or from a file
specified on the command line with the pointsfde option. The pointsftie option is especially useful
when several maps in the same geographic area require transformation, as it eliminates the necessity tor
the user to repeatedly type in the same transformation coordinates.

A pointsfide file will contain between 4 to 10 lines; each line will contain the " of coordinate
taansformation points for the input map and the corresponding set of coordinates for the otaput map.
The minimum number of lines for the transfornation to take place is four.
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"The fonnat of the pointasfle file is shown below:

Inut Map Output Map
x y x y
x y x y
x y x y
x y x y

In the format shown above the x's and y's can be thought of as eastings and nortlings, depending on

what coordinate systems you are transforming to and from.

An example of the pointsfile file:

1 1 589000 4913000
1 17000 589000 4930000
17000 17000 610000 4930000
17000 1 610000 4913000

withfin the pointsfile file, numbers on a line must be spaced apart with tabs or blanks. The example

shown above was used to convert a map in digitizer coordinates (range of 1-18000) to UIM coordinates
within the UIM zone for the Spearfish sample data base location.

Because this pointsfde file is not your usual GRASS data file, the user will have to keep track of where
it is on the system. When the pointsfile option is used on the command line to input the
transformation points, the program does not ask whether or not everything is acceptable before
converting the vector file and the attribute file.

The user is advised to nin this program interactively with a specific set of transformation coordinates
and to examine the resulting residuals, to determine how accurate the transformation will be (i.e., pick
points with known values in both coordinate systems). After the residuals are acceptable, thos(
transformation coordinates can be used with the program run non-interactively to transform other mapl
in the same geographic area.

WARNING
"Ibis is a general-purpose program and can be fooled into giving low residuals; i.e., low residual values
may not necessarily imply a better resolution of ground coordinates to digitizer coordinates. It is
strongly suggested that any transformed map be checked for accuracy. The program assumes that the
coordinate systems will be planimetric and has never been tested with negative values.

If this program is being used to transform maps from State Plane to UTM coordinates, and vice versa;
users shoxud be aware of the following points. This program will work better with State Plane zones
that use the Transverse Mercator projection. Those are states that have their state zones splitting the
state vertically, like Illinois. This program will not work as well with states that use the Lambert
(brnfonral Conic projection. Those are states that have their state zones splitting the state horizontally,
like Wisconsin. It is also best to keep the area being transfonned relatively small.

SEE ALSO
v.digit, v.inport, v.support

AUTHOR
Michael Higgins, U.S. Army Construction Engineering Research Laboratory
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NAME
v.trim - Trims small spurs, and removes excessive nodes from a binary GRASS vector (dig) file.
(GRASS Raster Program)

SYNOPSIS
v.trim
v.trim help
v.trim input=name output=name [trim=valuej

DESCRIPTION
v.trim scans the user-specified GRASS vector input file and removes from it all lines having a length
less than a user-specified trimming factor. Excess nodes (those unnecessary to a line's definition)
between line junctions are also removed. The resulting vector output is sent to a user-named output
file; the original vector input file is not modified by vtrim.

The trimming factor parameter (trim=value) gives the user control over the size of small spurs or
"dangling lines" to be removed. The trimming factor is expressed in the same units (map coordinates)
as the vector (dig) data within the user's current GRASS data base LOCATION (e.g., in meters for
UIM locations, in pixels or cells for locations in an xy coordinate system, etc.).

OPTIONS
The user can run this program either non-interactively or interactively. The prog,.,m ,vil be run non-
interactively if the user specifies program arguments on the command line, using the form:

v.trim input=name output=name [trim-=value]

If vector map input and output names are given on the command line, any other parameter values left
unspecified on the command line will be set to their default values (see below). Alternately, the user
can simply type vatrim on the command line, without program arguments. In this case, the user will
be prompted for needed parameter values using the standard GRASS user interface described in the
manual entry for parser.

Parameters:

input=;name Name of an existing vector map layer in the user's current mapset search path
containing lines to be "trimmed."

output=name Name of a new vector file to contain the "trimmed" output.

trim-=value A user-specified trimming factor, denoting the length of trimmed lines in map
units. All lines having a length less than this trimining factor will be "trimmed'
(i.e., removed) from the named vector input file.
Default: 10 (in units of meters or cells)

NOTES
v.support must be run on the vector input file prior to runnfing v.trim.

v.support must also be run on the resultant vector output file to build the needed topology information
stored under the user's dig plus directory.

r.line maintains the same format (binary or ASCII) and attribute type (linear or area edge) as those of
the original vector (dig) input file.

A trimming factor of zero (0) will not remove any small spurs, Ixut will renmove all excess nodes.

SEE ALSO
r.line, r.thin, v.digit, v.inport, v.support, and parser

AUTHOR
Michael Baba
DBA Systems, Inc.
10560 Arrowhead Drive
Fairfax, Virginia 220.30
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3 UNIX SHELL SCRIPT PROGRAMS

Like Main Programs, UNIX shell script programs have received both alpha- and beta-testing. However,
while other GRASS programs are written in the "C" programming language, shell scripts are UNIX
Bourne and C-shell scripts readily developable by nonprogrammers and others unfamiliar with "C." Shell
scripts are separately described for the convenience of potential system developers at GRASS user sites,
who are encouraged to examine the shell scripts, located on-line in the directories indicated in this manual,
and to develop their own scripts.
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NAME
3d.view.sh - Displays sev,-al 3-dimensional views of a landscape on the user's graphics monitor.
(GRASS Shell Script)

SYNOPSIS
3d.view-sh
3d.view.sh help
3d.view.sh file--iapnarnm ef=mapname vh =viewing-height sv =sin,&value exag =exag
If=line-frequency back --background-color

DESCRIPTION
3d.view.sh is a MIBnne shell (sh(1)) script that displays several 3-dimensional views of a landscape on
the user's graphics monitor. It erases the graphics monitor and then prepares it for the display of nine
equally-sized frames. The user-specified raster map layer (given by file=name) is displayed using
d.rast in the middle frame. The remaining frames are then used to display 3-d perspective views. The
top middle panel is a view from the north, the top right from the north-east, the right from the east, and
so on. Each is drawn with a call to the d.3d program. The viewing angles are calculated
automatically. If options are not stated on the command line, default values will be used. These values
are listed tinder Parameters, below.

Parameters:

file= mapnanr Name of raster map layer to be displayed.
Default: elevation

ef=mapnane Name of raster map layer whose category values will supply the elevation values
used to generate 3-d perspective views.
Default: elevation

vh =viewing-height -ight (in meters) of the location from which scenes will be viewed.
Default: 30000

sv--;inkvalue Sink factor value, causing the image to be displayed lower, or higher, on the
graphics screen.
Default: 0

exag =veriical-exaggeration
Vertical exaggeration factor of the values in the elevation file.
Default: 3

If=line-frequency Contour intervals at which vector grid lines will be drawn, in meters.
Default: 20

back =background-color
Color of the background of the display frames.
Options: red, orange, yellow, green, blue, indigo, violet, magenta, brown, gray,
white, and black
Default: black

NOTES
In the spearfish sunple data bise, the user must specify a viewing height when running 3d.view.sh.
Note also that the raster elevation map layers in the IPERMANENT mapset uider spearfish are named
elevation.dem and elevation.dma.

"Ibis program will not promipt the user for inputs; if the user types 3d.view.sh without programn
arguments on the contmoird line, default values will be used.

FiEKS
"This program is simply it shell script. Users are encouraged to make their own shell scripts uisiig
sitilar techniqucs. Sec $GISlSASF-scripts/3d.view.sh.
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SEE ALSO
d.40 drast

AUTHOR

J.ames Westervelt, U.S. Army Construction Engineering Research Labcratory
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NAME
Gen.Maps - Generates various vector maps from a rim/FIGER data base.
(GRASS Shell Script)

SYNOPSIS
Gen.Maps help
Gen.Maps dbname traaNi tractN2 ...

DESCRIPTION
Gen.Maps is a shell script that queries information from a rim data base using the GRASS command
v.db.rim, which is an interface between GRASS and RIM. The dbname given on the command line
should be the namne of a rim data base created using v.in.tiger. Gen.Maps will create several new
vector files. 'Ihree of these are: a county outline map, a map of tract boundaries within the county, and
a map showing block group boundaries. For every tract number given on the input line, additional
vector maps will be created showing: the tract outline, a block group boundary map for each block
group within the tract, and a map showing block boundaries within each block group. OtAput files will
be named dbnare.county, dbname.tract and dbnanme.bg for the map layers showing the county
outline, the tract outlines within the county, and the block group boundaries within the county. The
vector file showing the boundary for an individual tract will be named T'ractN, where tractN is the
tract number given on the command line. The vector files created to show an individual block group
boundary and block boundaries within that block group will be named using the appropriate tract
number and block group nuimber as part of the name, with suffixes of .bg and .bk respectively.

Parameters:

dbname Name of an existing rim data base.

traciN Number of a tract located within this county.

NOTES
This command must be installed separately as part of the package of routines dealing with the import of
Census (TIGFR) data. It requires the use of rim and v.db.rim, which must be compiled first.

You must include at least one tract number on the command line for this command to function. Us(
tiger.info.sh to obtain all tract nwinbers for a given TIGER typel data file.

If the miaster binary vector filc created using v.in.tiger is modlified after it is in GRASS, this program
will prA)al)ly not work. In that situation, the processes from this shell script may simply be run by
hNud, using v.db.rim directly. bit searcling the old vecLur file to find lines for the new vector files
without using the binary offset field (vectoff).

Vector files showing the block boxndaries within a block group may contain hydrology lines, which in
fact define the c&,e of a census block.

SEE ALSO
v.in.tiger, v.dh.rim, Gen.tractmap, tiger.info.sh

AUTHOR
Tamnes Ilinthonie and David Satnik, GIS lab, Central Washington University. Hllensblrg, WA.
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NAME
Geniractmap - Generates two vector maps from a RIM/!IGER data base.
(GRASS Shell Script)

SYNOPSIS
Gentractmap help
Gen.tractmap dbname

DESCRIPTION
Gen.tractraap is a shell script which queries information from a RIM data base using the GRASS
command v.db.rim, which is an interface between GRASS and RIM. "lhe dbname given on the
command line should be the name of a RIM database created using v.in.tiger. Gen.tractnmp will
create two new vector files: one showing the county outline and one showing all tract boundaries within
the county. These output files will be named dbname.county and dbname.tract, respectively.

Parameters:

dbname Name of an existing RIM data base.

NOTES
This command must be installed separately as part of the package of routines dealing with the import of
Census (TIGER) data. It requires the use of rim and v.db.rim, which must be compiled first.

The output maps produced by this command are also included as part of the more extensive output
from Gen-Maps.

If the master binary vector file created using v.injiger is modified after it is in GRASS, this program
will probably not work. In that situation, the processes from this shell script may simply be run by
hand, using v.db.rim directly, but searching the old vector file to find lines for the new vector files
without using the binary offset field (vectoff).

SEE ALSO
v.in.tiger, v.db.rim, Gen.Maps, tiger.info.sh

AUTHOR
James tlinthorne and David Salnik. (ilS Lab, Central Washington UhWiversity, l.ienslixrg, W .
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NAME
blend.sh - Combines the red, green, and blue color components of two raster map layers.
(GRASS Shell Script)

SYNOPSIS
blend.sh filel file2 perc outbase

DESCRIPTION
blend.sh is a Bounme shell (sh(1)) script that extracts the red (R), green (6). anA Nue (B) color
components from each of two raster map layers, and creates three new raster map layers whose
category values respectively represent the combined red, combined blue, and combined green color
values from the two input layers. Categcr.y values in each of the output map layers will fall within the
range of 0 - 255.

"The R,(i,B values from the two input map layers (file] and fde2) are not simply added together, but are
instead combined by a user-named percentage (perc) of the R,G,B values in file]. Specifically,
blendih execute•s three r.mapcalc statements that: (1) convert the RGB values in filel and flle2 to

the range 0 - 255; (2) multiply the R, 6, and B values in filel by a tser-named percentage (perc); (3)
multiply the R, (iG, al B values in file2 bN (1(W) - perc); (4) create three new raster map layers, whose
cadegor\ values represent the swumed R, summed (i, or suumed B values resulting from (2) and (3).
Resulting R, G, and B values will respectively be stored in three new raster map layers named
outbase .r, outbase .g and owtbase.b.

'Ihis program runs non-interactively; the user must state all parameter values on the command line.

Parameters:

file) Name of a first raster map layer, whose R, (i, and B color components will be
comnbined with those of the second raster map layer (fle2) named. 1he percent
value (pert) given will apply to fdel.

file2 Name of a second raster map layer, whose color components will be conbined
with those of fdel. The percent value (perc) given will apply to the R,G,P
valuees in filel. The R, G, and B values in flde2 will be multiplied by (100 -
perc) %.

perc lPercentage or aimount of the color contribution in terms of color intensity. This
value is multiplied by the RGB values in filel.

oulbase INhe root nrame assigned to each of the three Ouitput files created. A suffix is
ackded to each file name, indicating which hold the red, green, and blue color
val•mes.

blend.sh executes three r.mapcalc statements:

r.mapcalc "outbase.r = r#fdel perc + (1.0 - .perc), rqlile2"'
r.mapcalc "outbaseg = gfdel * perc + (1.0 - perc) • g#ile2"'
r.mapcalc " oubase.b = I•'ile)l ,perc + (1.0 - perc) * b#]ile2'

It u.ses the # operalor to separately extract the red, green, and blue conmix-nents in the namied raster map
layers. essenrtially allowhig color selparates to be made.

EXAMPEI,
"lTpii.g the folio,' iIng at the command line:

blend.sh aspect elevation 40 elev.asp

k ill 're%1tc three nvm ra.ter nmip layers niuaed elev.asp.r, elev.asp.g. amud elev.asp.b, that, respecti\ el•y
'onlIulln 40) I the red. ý' rcen. and blue cmmm ncrmts of the elevation nmap layer and contain 60 of the

rcd. i'rt'i, r uid blue coiiilictnts of the aspect milp la\cr.

,I' 41)-,1 4f) ( rim1)1 .r ''1M I . .\.Lhn (Sl..ll 33
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FILES
ibs progran is simply a shell script. Users are encuraged to make their own shell scripts using

sirnilar techniqucs. See $GISBASF/scrints/end.sh.

SEE ALSO
r.coiors, r.napcalc

AUTHOR

David Gerdes, U.S. Army Construction Engineering Research lAborator"

GRASS 4.0 (Summer 199 I) U.S. Anrm ('l.Rl 434
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NAME

bug.report.sh - A mechanism for writing, storing, and e-mailing to USACERL users' bug reports on
GRASS 4.0 commands.
(GRA&V Shell Script)

SYNOPSIS

bug.report.sh 4.0_programwname [prograW1argwumnts]

DESCRIPTION

bug.report.sh is a Bournie shell (sh(1)) script that, when given a GRASS 4.0 program name, allows the
user to complete a bug report for that program. Completed bug reports can be e-mailed to the GRASS
development group at USACRL, saved to a file in the use's home directory, or discarded.

This program is not interactive; the user must specify the name of a 4.0 program on the command line.
Program argunents can optionally be entered by the user.

Parameters:

4.0_program.nanm The name of an existing GRASS version 4.0 program tested by the user.

programnargument(s)
Program arguments (parameters and/or flags) for the 4.0_program.name tested by
the user. The user should enter whatever command arguments were actually run
when the program bug occurred.

EXAMPLE

For example, if the user wished to complete a bug report on v.to.rast after rtinmng the program, the
user might then type:

bug.report.sh v.toxast

A standard bug report form would then be displayed on the user's text tenninal, containing the users
current GRASS region settings, and the machine name, GRASS data base, location, and mapset, on
which the user is currently running GRASS. Program parameters and flag settings, and the command
entered by the user on the command line, are also automatically entered on the bug report form. Th•
user is put into a text editor and expected to enter additional information describing the nature of thL
hxug foiuld or the results of program testing.

"[he uwscr is then asked whether the completed 1bg report is to be:
I - mailed to westerve@zorro.cecer.army.mil
2 - added to the file "grass.bugs" in the user's home directory
3 - both I and 2
4 - thrown away

NOTES
'Ibis pr(wgnun prints whatever region settings, GRASS data ba'-se, location, and mapset are current when
the uscr runs bug.report.sh. "lhe user is therefore advised to nui bug.report.sh inmmediately after
experiencing a prograun bug, to ensure that the settings current when the bNg occurre(l are reported on
the Inii rcport formn.

FILES

"lhis shell script is stored tunder the S(ISB&ASF/scripts directory on the user's system. [he user is
cnotwinryed to examine the shell script commands stored in this directory and to producc similar scripts
tor IhN-i (i,.\n use. 1'., crs niitligh ndifv this shell -cript to e-mail relorts of program bIs to a local
.S,. -rw adlninistfdt(r in addition to soiiicoine at USACFRIL.

AtITItIOR

Iiies \Vestenrvcl, [ S. ,'\m\ ('onstnictiomi I'.intering Research I 1huxratory

(,,&. 1.) (S)i(iicllr 1)991) 1 S Ali ('1'R1 43 5
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NAME
dcorrelate.sh - Graphically displays the correlation raster map layers in the active frane on the
graphics monitor.
(GRASS Shell Script)

SYNOPSIS
dcarrelate.sh layer] layer2 [layer3 [layer4]]

DESCRIPTION
dcorrelate.sh is a C-shell (csh(1)) script that graphically displays the results of an r.stats run on two
raster map layers. Ibis shell script is useful for highlighting the correlation (or lack of it) among data
layers.

"[he results are displayed in the active display frame on the user's graphics monitor. dcorrelaie.sh

erases the active frame before displaying results.

Parameters:

layer] layer2 [layer3 [layer4l]
The names of from two to four existing raster map layers to be included in the
correlation.

NOTES
"Ihis is a shell script that uses r.stats and the UNIX awk conunand to calculate the correlation among
data layers, and uses d.text and d.graph to display the results.

If three or four map layers are specified, the correlation among each combination of two data layers is
displayed.

Ihis command is written for Ain/csh. If your system doesn't support this shell, don't install this script.

FILES
"Tbis program is simply a shell script. Users are encouraged to make their own shell script programs
using similar techniques. See $GISBASE/scripts/dcorrelate.sh.

SEE ALSO
The UNIX awk command

d.text, d.graph, r.coin, r.stais

AUTHOR

Michael Shapiro, U.S. Army Construction Engineering Research Laboratoy

GRASS 4.0 (Sunmer 1991) U.S. Army CIRI. 436
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NAME
grass.logo.sh - Displays a GRASS/Army Corps of Engineers logo in the active display frame on the
graphics monitor.
(GRASS Shell Script)

SYNOPSIS
grasalogo.sh

DESCRIPTION
grass.logo.sh is primarily a demonstration of the GRASS d.graph program in a UNIX Boume shell
macro that generates the U.S. Army Corps of Engineers logo. Users are encouraged to generate their
own unique logos by writing similar macro shell scripts. Examine the contents of the input file called
grass.logo.sh located in the GRASS shell script command directory ($GISBASEIscripts) to see how
the GRASS logo was generated using d.graph graphics commands. The coordinates for this logo were
taken from a drawing done on graph paper.

"lb view the graphics described by this file use &graph or dampgraph, making sure that a copy of this
fide is either in your current directory or is given by its full path name.

NOTES
grass.logo.sh, like d.rast, will overwrite (not overlay) whatever display appears in the active graphics
frame.

This program requires no command line arguments.

SEE ALSO
d.font, d.graph, d.napgraph, d.rast

AUTHOR
James Westervelt, U.S. Army Construction Engineering Research Laboratory

€i ,,\S" 4 .) ( 'ttlim cr 11111) 1:.S. .' m\ (1'RI 4317



hsv.igb.sh GRASS Reference Manual hsvigb.sh

NAME
hsv.rgb.sh - Converts HSV (hue, saturation, and value) cell values to RGB (red, green, and blue)
values.
(GRASS Shell Script)

SYNOPSIS
hsvyrgb.sh fdel file2 flde3

DESCRIPTION
hsv.rgb.sh is a Bourne shell (sh(1)) program that converts HSV to RGB using r.mapcalc. The Foley
and Van Dam algorithm is the basis for this program. Input must be three raster files - each file
supplying the IISV values. Three new raster files are created representing RGB.

NOTES
Do not use the same names for input and output.

FILES
This program is simply a shell script stored in the file hsv.rgb.sh under the $GISBASE/scripts
directory. Users are encouraged to make their own shell script programs using similar techniques.

SEE ALSO
rgbJusv.sh

AUTHOR

James Westervelt, U.S. Army Coonstruction Engineering Research Laboratory

GRASS 4.0 (Sunmcr 1991) U.S. Arny CFRI. 43,
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NAME
old.cmd.sh - Provides the new GRASS version 4.0 program name for any program namc in GRASS
version 3.2.
(GRASS Shell Script)

SYNOPSIS

old.cmd.sh 3.2-programiname

DESCRIPTION

old.cnm.sh is a Bourne shell (sh(1)) script that, when given a GRASS 3.2 program name, returns the
name of the new GRASS version 4.0 program performirg its functions. Thbis program is useful as a
quick on-line cross-reference between GRASS versions 3 and 4. This program is not interactive; the
user must specify the name of a 3.2 program on the coaand line.

Parameter:

3.2__progran.name The name of an old GRASS version 3.2 program.

Output will be in the form:

old 3.2 program name replaced with: new 4.0 program name

EXAMPLE

For example, to learn which GRASS 4.0 command performs the function of the GRASS 3.2 list
command, tWv user might type:

old.cmd.sh list

he user would then see the following mesage displayed to standard output:

list replaced with: g.liit

FIILES
'Ibis shell script is stored under the SGISBASE'scripts directory on the user's system. "lhe user is
encouraged to examine the shell script conmmands stored in this directory and to produce similar scripts
for their own use.

AUTHOR

James Wcstervelt, U.S. Army Constnrction Engineering Research Laboratory

4Il \' 0 (Su1 1:1(.1 I90l ) I 'S. Ann ('1.1RI, -439
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NAME
rgbihsv.sh - Converts RGB (red, green, and blue) cell values to HSV (hue, saturation, and value)
values.
(GRASS Shell Script)

SYNOPSIS
rgb.hsv.sh filel file2 file3

DESCRIPTION
rgbihsv.sh is a Bourne shell (sh(1)) program that converts RGB values to [HSV using r.mapcalc. The
Foley and Van Dom algorithm is the basis for the program. Input must be three raster files - each file
supplying the RGB values. Three new raster files are created representing [SV.

NOTES
Do not use the same names for input and output.

FILES
This program is simply a shell script stored under the $GISBASF-scripts directory. The user is
encouraged to examine the shell script programs stored here and to produce other such programs.

SEE ALSO
hsv.rgb.sh

AUTHOR

James Westervelt, U.S. Army Construction Fngineering Research Laboratory

GRASS 4.0 (Stummer 1991) U.S. Ai'in l (T'Rl. 440
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NAME
shade.rel.sh - Creates a shaded relief map based on current resolution settings and sun altitude and
azimuth values entered by the user.
(GRASS Shell Script)

SYNOPSIS
shade.rel.sh

DESCRIPTION
shade.rel.sh is a Bourne shell (sh(1)) script that creates a raster shaded relief map based on current
resolution settings and oil sun altitude and azimuth values entered by the user. The new shaded relief
map is named shade and stored in the user's current mapset. The map is assigned a grey-scale color
table.

'This programr is interactive; the user enters the command:

shade.rel.sh

The program then prompts the user to enter values for:

(1) the altitude of the sun in degrees above the horizon (a value between 0 and 90 degrees),
(2) the azimuth of the sun in degrees to the east of north (a value between -1 and 360
degrees), and
(3) the name of a raster map layer whose cell category values are to provide elevation values
for the shaded relief map. Typically, this would be a map layer of elevation; however, any
raster map layer can be named.

Specifically, shade.rel.sh executes the following r.mapcalc statement:

r.mnapcalc <<«OF
shade = eval( \
x=($elev[-l ,-1] + 2*$elev[o,-1] + $elev[1,-l1 \

-Selev[-l,l] - 2-Selevi0,1] - $elev[1,11)/(8.*$ewres),
y=($elevI-1 ,-1 + 2*$clev[-1,0] + Selev[-1,1] \

-Selevil ,- - 2$Selev[ 1,01 - $elevll,11)/(8.*$nsres)
slope=90.-atan(sqrt(x~x + y*y)), \
a=rotlnd(atmui(x ,y)),\
aspect =1 f(x I b-,i f(aa g360)),\

cangj sin(Sadt) sin(slolle) + cos(Salt)* cos(slope) * cos(Saz-aspect), \
if(caug <0.0,1OOcang))

Rcfer to the numual entry for r.inapcalc for an explanation of the filtering syntax shown in the alboe
expression. See, for exanmple, the section on "'The Neighborhood Modifier."

shade.rel.sh Ilion nins r.colors to assign a grey-scale color table to the new shaded relief map shade,
1w cxccuting the conmnmnd:

r.colhws shade color=grey
FILES

"Ibis ph•ru is simply a shell script. Users are encouraged to make their own shell scripts using
similar techniques. Sce S(ilS1BASUl'scripts/shadc.rel.sh.

SEE AiLSO
"r.mapcalc: An Alglra for (IS and inage P'rocessing," by Michael Shtpiro and J1unes Westerveit,
U.S. Ann\ 0ngsinictcion Iinginccring Research liaboratory (March 1991).

"(;RA\'AS Tuhri~i: r.rnapwah." by Marjoric Iku-son, U.S. Army Constnrction Bginecring Res•earch
l x)oralon'.

( iOR\SS I .) (S111iiicr I 1 9 ) U.S. ,Ann\ (1 'Rl 441
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blendAh, g.ask, g.region, r.colors, and r.mapcalc

AUTHOR
James Westervelt, U.S. Army Constniction Engineering Research Labomtory

(GRASS -4.) (S•mmlller 19901) U.,S. Anus (T'l RI 442
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NAME
show.color.sh - Displays and names available primary colors used by GRASS programs, in fraies on
the graphics monitor.
(GRASS Shell Script)

SYNOPSIS
show.coler.sh

DESCRIPTION
show.color.sh is a UNIX Bourne shell macro that displays and names available primary colors used by
GRASS programs in frames on the graphics monitor. Available colors are: red, orange, yellow,
green, blue, indigo, violet, white, black, gray, brown, magenta, and aqua.

No program arguments are required to run this program.

NOTES
The full monitor screen is made the active frame after this program ends.

"Miis macro is located in SGISBASF/scripts/show.color.sh.

SEE ALSO
d.colormode, d.colors, d.colortable, d.display, d.frame, grass.logo.sh, show.fonts.sh

AUTHOR
David Gerdes, U.S. Army Construction Engineering Research Laboratory

(;\,,SS 4.0 ("Sunicr 109 ) 17... A•m' (I iRI, ,4
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NAME
show.fants.sh - Displays and names available font types in the active display frame on the graphics
monitor.
(GRASS Shell Script)

SYNOPSIS
show.fonts.sh

DESCRIPTION
show.fonts.sh is a UNIX Bourne shell macro that runs the d.erase -a command, then names and
displays the font types that can be selected using d&font. This macro also runs the GRASS commands
d.font and d.text. See the manual entry for d.font for instructions on choosing a font type.

No program arguments are required to run this program.

BUGS
The font is set to romans (Roman simplex) after runniig show.fonts.sh. TIhere is no mechanism to
query the current font, so there is no way to automatically restore the font. The user will have to reset
the font type using d.font if romans is not desired.

FILES
"Ibs program is simply a shell script stored under the $GISBASE/scripts directory. Users are
encouraged to examine the shell script programs stored here and to produce others for their own use.

SEE ALSO
d.display, dterase, d.font, grass.logo.sh, diabel, dilegend4 d.paint.labels, d.text, d.title

AUTHOR

James Westervelt, U.S. Army Construction Engineering Research Laboratory

GIR.SS 4.0 (S-imitncr 1()')!) I j.S. Armyv (I [RI. 1
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NAME

slide.show.sh - [isplays a series of raster map layers existing in the user's current mapset search path
on the graphics monitor.
(GRASS Shell Script)

SYNOPSIS
slide.show.sh [across=value] [down=valuel [mapsets=list]

DESCRIPTION

slideshowsh is a UNIX Bourne shell macro that clears the entire screen, creates a series of display
frames on the graphics monitor, and displays in slideshow formt each of the raster map layers listed in
the user-specified mapsets. This is a shell script example that makes extensive use of GRASS and
UNIX cornmands. Lsers are encouraged to examine this macro and develop similar on-line demos
using their own data files.

Parameters:

across-=value The nunier of display frames across the graphics monitor screen to be used for
map display.
Default: 4

down =evalue The number of display frames down the graphics monitor screen to be used for
map display.
Default: 3

mapsets"list The names of the mapsets under the user's current location whose raster map
layers are to be displayed, separated by commas.
Default: All mapsets listed in the user's current mapset search path.

FILES

See the file slide.show.sh under $GISBASE/scripts.

SEE ALSO

d.display, &erase, d.text, gnmapsets, 3d.view.sh, denrosh, grasslogo.sh, show.forus.sh

AUTHOR

James Westervelt, U.S. Army Construction Engineering Research Laboratory

(IASS 4.0 (S.unnxcr 1')) 1) U.S. Armw ('lR 445
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NAME
split:sh - Divides the graphics monitor into two frames and then displays two maps in these frames.
(GRASS Display Program)

SYNOPSIS
split.sh mapuame mapnme [cmdrGRASS-cvinand] [cmd2=GRASSconrnand] [view=ht ;,

DESCRIPrION
split.sh is a Bourne shell (sh(l)) script that clears the entihe graphics screen and divides it into two
display frames. Map layers are then displayed in each of the two frames. hits command is very useful
for visually comparing maps (raster, vector, and 3-d views) and can be oxsed by other RANSS shell
macros. It is also useful for creating demos. Program parameters are given below.

Parameters:

view =horiz The graphics screen can be split either horizontally or vertically. The default
view splits the screen into two frames, one onl the left and one on the right (a
vertical split). Some maps ( 3-d views) are better represented with nmore width
then height (horizontal split). The first map namne listed on the command line will
be displayed in the top or left window (depending on whether the screen was split
horizontally or vertically), and the second map will be displayed in the bottom or
right window.

cmd =GRASS.comnmand
The GRASS command used to display the named mapnames. If no command is
specified Lw the user, dirast is used by default. However, any GRASS display
command (e.g., d.3d, dvect, etc...) can be entered.

cmd2 --GRASS-cwmnand
This command will be used to display map data in the second frame only.

If the user fails to specify the values of both cmd aid cnad2fR, splitfsh will use
the default connimand (d.rast) to display user-specified map laver names in both
frames. If the user specifies only the value of cmd on the command line, then
that cormuand will be executed for both frames. If the u.ser specifies the values of
both crnd ajd cmd2 on the command line, the cmd commnand will be executed in
framne 1 and the cnrl2 command will be executed in frame 2.

EXAMPLES
split.sh sails vegcover

split.sh soils cmd2=dJegend "soils red"

split.sh elevation vegcover cmdv-d.3d view horiz

NOTES
split.sh lcaves the friunc that the last map was drawn in as the active franic. 'lhic ,rdklr in w\hich thc
optionis (cmd, cmd2, view) are placed on the commanid line doesn't matter, Nit the order is imp1 'iatll
for ilhe lnp inames.

FILES
"Ibis prograni is simply a shell script. Users are encouraged to make thcir own shell scripi+ kising

similar techniques. Sec SGISI IANS /-cri pts/spli t.sh.

SEE AI.SO

d.3d, d.frame, d.ravt, d.sites, d.vect

AUTHOR
Michael Hliggins,. U.S. Arny ('lrstniction lnginecrii,; Research laihoraton

(iRA.SS 4.0 (SummeTr 1991) U .S. Army ('IR1 446
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NAME
start..nanah - Creates the template for a anaral entry in standard Uwer's Refemre Manual format for
a user-specified GRASS 4.0 command.
(GRASS Shell Script)

SYNOPSIS
tart.man.sh 4.0_program•name

DESCRIPTION
startn an.sh is a Bourne shell (sh(1)) script that, when given a GRASS 4.0 program name, ceates a
basic manual entry for that program in the same standard format as that used by the GRASS User's
Reference Manual. The named program must already exist under a directory for GRASS main, alpha,
or contributed source code.

This program is not interactive; the user must specify the name of a 4.0 program on the command line.

By default, program output will be sent to standard output (i.e., displayed to the users text terminal).
If the user wishes to save the manual entry created by startinan.sh, program output can be redirected
into a file. For example, the below command will create a manual entry for the program new.program,
and save output to the file new.programw nan in the usees cument cirectoty.

start.man.d new program >new.progriman

Parameter:

4.0_progranmnane The name of an existing GRASS program located in a source code directory for
main, alpha, or contributed software.

FILES
"This shell script is stored under the $GISBASE/scripts directory on the user's system. The user is
encouraged to examine the shell script commands stored in this directory and to produce similar scripts
for their own use.

SEE ALSO
GRASS 4.0 User's Reference MInual, by James Westervelt, Michael Shapiro, et al. (USACEL).

bug.report-sh, gihelp, g.mniual

AUTHOR
James Westervelt, U.S. Army Construction Engineering Research Laboratory

GRASS 4.0 (Siummier 1V)')1) U.S. Armny CRM., 447
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NAME
tigerinfo.sh - Provides tract number(s) and classification codes found within a given U.S. Census
Bureau TIGER typel data file.
(GRASS Shell Script)

SYNOPSIS
tUger.info.sh hdp
dger.info.sh infjle

DESCRIPTION
tiger.info.sh is a shell script that outputs tract number(s) and classification codes found within the
TIGER typel data file infile. Output is written to standard out, and can be captured in a file by
redirecting output. This infcrmation is useful when querying (using vdb.rim) from the master binary
vector file created by vin.tiger. It also prov ides tract number(s) that can be used as input to the
command GenMaps.

Parameters:

infde Name of a TIGER typel data file.

NOTES
Ths command must be installed separately as part of the package of routines dealing with the import of
Census (IGER) data.

SEE ALSO
nttiger.region, v.intiger, v.db.rin, Gen.Maps, Gen.tractmap

AUTHOR
Marjorie Larson, U.S. Army Construction Engineering Research Laboratory

(iRA.SS 4.0 (Summer 1991) U.S. Army ('FI. 448



4 CONTRIBUTED PROGRAMS

This chapter describes code, primarily contributed by other user sites, that has undergone only limited
internal testing and has not yet been beta-tested. These programs appear in the src.contrib directory and
are not compiled during general GRASS compilation; users must compile these programs separately to
run them. Be advised that these programs may not work as expected.

Other software also distributed with GRASS is not documented in this volume; this includes programs
contained under the src.garden and src.related directories that the user must compile separately (see the
GRASS Installation Guide for compilation instructions). The src.garden directory includes program
interfaces that link GRASS 4.0 with other related software (including UW-RIM and BNOISE). The
src.related directory includes programs to which GRASS has been interfaced that program developers have
allowed to be distributed with GRASS (such as UW-RIM and BNOISE, MAPGEN, GCrP, PBMPLUS,
and XGEN). These programs are described in their original program documentation.
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NAME
DOS.delete - SCS DOS PC6300 display station image suppot.
(SCS GRASS Graphics File Management Program)
(Available for PC6300 workstations, only)

SYNOPSIS
DOS.delete
DOS.ddete help

DESCRIPTION
"Ibis command allows a user to interactively remove PC6300 saved images from the MS-DOS disk.
IX)S.save will store an image produced by d.isplay, d.rast, etc. on the P06300 display from the
6300 hard disk.

NOTES
'Ibis program only works with PC6300 workstations.

SEE ALSO
DOS.list, DOS.save, DOSshow

AUTHOR
P. W. Carlson, USDA SCS, NHQ-CGIS

(WASS 43. ('Stunnmnr 199,1) J.S. A•-y CRI. 451



DOS.list GRASS Reference Manual DOSlist

NAME
DOSdist - lists stored screen images residing on the PC6300 MS-DOS hard disk.
(SCS GRASS Graphics File Management Program)
(Available for PC6300 workstations, only)

SYNOPSIS
DOSMlis
DOSlist help

DESCRIPTION
This program allows a user to interactively list PC6300 screen images that were saved using DOSsave,
on the PC6300 hard disk. DOSJist will find MS-DOS files with the extension ".GRS' in the current
DOS directory.

NOTES
This program is for use with K)6300 workstations, only.

SEE ALSO
DOS.delete, DOS.save, DOSshow

AUTHOR
P. W. Carlson, USDA SCS, NIU-OGIS

(RASS 4.0 (Sti/mier 1991) U.S. Anry (TlR. 452
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NAME
DOS.save - Stores screen images to the PC6300 MS-DOS hard disk.
(SCS GRASS Graphics File Management Program)
(Available for PC6300 workstations, only)

SYNOPSIS

DOS.save
DOS.save help

DESCRIPTION
This program allows a user to interactively save PC6300 screen images produced by GRASS graphics
display programs (like d.display, d.rast, etc.) to the PC6300 hard disk. It will assign the extension
".GRS" to the filename given, and will store the image file in the user's current DOS directory. The
files are binary image tiles, representing the red, green, and blue planes of the DEB board grdphic
memory.

NOTES
This program is for use with PC6300 workstations, only.

SEE ALSO
DOS.delete, DOS.list, DOS.show

AUTHOR
P. W. Carlson, USDA SCS, NHQ-CGIS

(it,. \SS 4.(0 (Sitniner 191) I) 11 S. Anv ('C'RI. 453



DOS.show GRASS Reference Manual IX)S.show

NAME
DOS.show - Reads screen images stored on the P06300 MS-DOS hard disk by DOSrsave.
(SCS GRASS Display Program)
(Ayailable for PC6300 workstanicws, only)

SYNOPSIS
DOS.how
DOS.abow help

DESCRIPTION
"Ibis program allows a user to interactively view PC6300 screen images produced by d.display, d.rast,
etc. and saved to the PC6300 hard disk by DOS.save.

NOTES
"This program is for use with P06300 workst-tions, only.

SEE ALSO
DOS.delete, DOS.list, DOS.save

AUTHOR
P. W. Carlson, USDA SCS, NHQ-CGIS

(GIRSS 4 . (Stiulmcr 109 1) U.S. Aimw CFRI, 454
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NAME
d.6386.delete - Deletes images from a PC6386 workstation hard disk, that were created by
d.6386save.
(SCS GRASS Graphics File Managenwni Program)
(Available for PC6386 UNIX workstations, only)

SYNOPSIS
d.6386.delete
d.6386.delete help

DESCRIPTION
This program allows a user to interaclively remove PC6386 saved images from the hard disk.
d.6386.save will store an image produced by GRASS display programs like iLdisplay, d.rast, etc.
from the graphics screen to the 6386 hard disk.

NOTES
This program is available for PC6386 UNIX workstations, only.

SEE ALSO
d.6386-save, d.6386.show

AUTHOR
P. W. Carlson, USDA SCS, NHOQ-GIS

(,I.N\SS -1 .) (Si i)iitir I'1'I) U.S. Anw (IRI.
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NAME
d.6386.save - Stores screen images to the PC6386 hard disk.
(SCS GRASS Display Program)
(Available for PC6386 UNIX workstaions, only)

SYNOPSIS
d.638.ýave
d.6386.save help

DESCRIPTION
This program allows a user to interactively save PC6386 screen images produced by GRASS display
programs (d.display, d.rast, etc.) to the PC6386 hard disk. It will assign the extension ".GRS" to the
filename given, and will store the image file in the user's curret directory. The files are binary image
files, representing the red, green, and blue planes of the display board graphic memory.

NOTES
This program is available for PC6386 UNIX workstations, only.

SEE ALSO
d.63864elete, d.6386.show

AUTHOR

P. W. Carlson, USDA SCS, NI-O-CXHS

GRASS 4.0 (Summer 1991) U.S. Ann\ (CI.I I 56
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NAME
d.6386.show - Reads screen images stored on the P"386 hard disk by d.6386save.
(SCS GRASS Display Program)
(Available for PC6386 UNIX workstations, only)

SYNOPSIS

d.6386.uhow
d.6386.show help

DESCRIPTION

d.6386.show allows a user to interactively view P06386 screen images prodcced by GRASS display
programs (d.display, Lrast, etc.) and saved to the P06386 hard disk by d.6386.save.

NOTES
This program is available for PC6386 UNIX workstations, only.

SEE ALSO
d.6386.delete, d.6386.save

AUTHOR
P. W. Carlson, USDA SCS, NHQ-CGIS
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NAME
d.to.sites - Allows the user to create a GRASS site-lists file by selecting points on the graphics
monitor with a mouse.
(SCS GRASS Map Development Program)

SYNOPSIS
d.to.sites
d.to.Ates help
d.to.Ates sites=name

DESCRIPTION
This program allows a user to create a new GRASS site-fists file by selecting locations within the
active display frame. The user is prompted for the label that is placed in the site-lists file with the
corresponding geographic coordinates.

COMMAND LINE OPTIONS
Parameter:

sites=name The name to be assigned to the GRASS siteJist file to be created.

EXAMPLE
For example, to create a site-fists file called SAMPLE-

d.to.Mstes sites--SAMPLE

The user is prompted as follows:

Enter the label to place in the site file : SAMPLE

Buttons
Left: Place Label I-Hre
Middle: Change the label
Right: Quit

Note: The siteJists file must not already exist.

SEE ALSO
d.frame, d.what, d.zoovn, d.sites, sdb.rim, s.menu

AUTHOR
M. L. I-lko, USDA SCS, NHQ-CGIS

GR/ASS 1.0 (Summer 1991) U.S. Arny C-RI. 458
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NAME
m.bsplit - Splits a large (greater than 1,048,000 megabyte) file into smaller portions.
(SCS GRASS File Management Program)

SYNOPSIS
m.bsplit
m.bsplit help
m.bsplit input=zname /size-=value] [prefix=name]

DESCRIPTION
m.bsplit works much like the UNIX command csplit; however, it was developed to be used on binary,
not ASCII, files.

The first parameter, size, has a default value of 500000. The user may assign larger or smaller values,
as long as 1000000 is not exceeded.

The second parameter, prefix, is comparable to the UNIX csplit command use of 'x" as a prefix to
output files. mbsplit uses the default of "bx" as a prefix on output.

COMMAND LINE OPTIONS
Parameters:

input=name The name of the binary input file to be split.

size=value The value, in megabytes, of one of the new, split-up files created from the input
file.

prefix=name File name prefix assigned to the new (split) files.

SEE ALSO
The UNIX csplit command.

AUTHOR
R. L.. Glenn, USDA SC^S, NHQ-CGIS

GRAS,\FS I (I ('ýHwllcl 191)1 t I.,%. ,Ann\ ( I.RI "
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NAME
n.eigensystem - Computes eigen values and eigen vectors for square matricies.
(GRASS Data Import/Processing Program)

SYNOPSIS
m.eigensystem <inpulfde

DESCRIPTION
m.eigensystem determines the eigen values and eigen vectors for square matricies. The inputfie must
have the following format: the first line contains an integer K which is the number of rows and columns
in the matrix; the remainder of the file is the matrix, i.e., K lines, each containing K real numbers. For
example:

3
462.876649 480.411218 281.758307
480.411218 513.015646 278.914813
281.758307 278.914813 336326645

"Fne output will be K groups of lines; each group will have the format:
E real part imaginary part relative importance
V real part imaginary part

... K lines ...
N real part imaginary part

... K lines ...
W real part imaginary part

... K lines ...

The E line is the eigen value. The V lines are the eigen vector associated with E, "he N line- are the
V vector normalized to have a magnitude of 1. The W lines are the N vector multiplicd by the square
root of the magnitude of the eigen value (E).

For the example input matrix, the output would be:

E 1159.7452017844 0.00000000 0() 8838
V 0.6910021591 0.0(XXX00000
V 0.7205280412 0.0000000000
V 0.4805108400 0.tX)0000000
N 0.6236808478 0.0W0000000
N 0.6503301526 0.000000000
N 0.4336967751 0.0000000000
W 21.2394712045 0.0(X000000
W 22.1470141296 0.00(X)00000
W 14.7695575384 0.0(XX00(XXO)

1. 5.9705414972 O.tO(XX(XXX)O0 0.45
V 0.7119385973 ().0(tXO(X)XXXO
V -0.635,82()627 0.o0()00000000
V -(.()7()39,6743 0.(XX)OXXX)O0
N 0.7438340890 0.0000000000
N 0.66430153754 0.0X XX)0000)
N -0.)735473745 t).0(XXXXXX)0()
W I .175356507 0.A)(X)00(UXXX
W I.6232096923 ().(K)()XX )00K)
W ().1797107407 (),A)()X•XKX)X0

(,I',\ss (4.() ( i j1,11itr I'1 19 1 /S. 'rim\ ('i I<1I 41",1
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E 146.5031967184 0.00000O0000 11.16
V 02265837636 0.0000000000
V 03474697082 0.0000000000
V -0.8468727535 0.0000000000
N 02402770238 0.0000000000
N 03684685345 0.000000000
N -0.8980522763 0.0000000000
W 2.9082771721 0.0000000000
W 4.4598880523 0.0000000000
W -10.8698904856 0.0000000000

PROGRAM NOTES
"The relative importance of the eigen value (E) is the ratio (percentage) of the eigen value to the sum of
the cigen values. Note that the output is not sorted by relative importance.

In gcnerid, the solution to the eigen system results in complex numbers (with both real and imaginary
txuts). Ilwever, in the example above, since the input matrix is symmetric (i.e., inverting the rows and
columns gives the same matrix) the eigen system has only real values (i.e., the imaginary part is zero).
"Ibis fact makes it possible to use eigen vectors to perform principle component transformation of data
sets. The covariance or correlation matrix of any data set is symmetric and thus has only real eigen
values and vectors.

PRINCIPLE COMPONENTS
To perform principle component transformation on GRASS data layers, one. would use r.covar to get
the covariance (or correlation) matrix for a set of data layers, mieigensystem to extract the related
eigen vectors, and r.napcalc to form the desired components. For example, to get the eigen vectors
for 3 layers:

(echo 3; r.covar map.1,map.2,map.3) I m.eigensystem

Note that since m.covar only outputs the matrix, we must manually prepend the matrix size (3) usin,
the echo command.

"Ihen, using the W vector, new maps are created:

r.mapcalc 'pc.! =21.2395*,map.1 +22.1470,map2 + 14.7696,*map.3'
r.macx:alc 'pc.2 = 2.9083*map.l + 4.4599*map.2 - 10.8699*map3'
r.nmpcalc 'pc3 = 1.8175*map.l - 1.6232*niap.2 - 0.1797*map3'

NOTES
Ilhe source code for this prognun lives under /src.contrib/CERL/isic/m.eigensvsteia and requires a
Fortrni compiler.

SEE, ALSO
r.covar, r.niapcalc, r.pca, r.rescale

AUTHOR
"lhis codc tuses roilincs from the ISPA('K system. "lhc interface was cocled by Michael Shapiro, U.S.
Arnm, Consiniction IJigimiering Research I Larat-ory
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NAME
m.geo - Calculates conversion coordinates for geographic positions.
(SCS GRASS Map Development Program)

SYNOPSIS
m.geo
m.geo help

DESCRIPTION
This program allows a user to interactively: convert projection coordinates Northings and Eastings to
Latitude and Longitude values, or

allows a user to interactively: convert Latitude and Longitude values to projection coordinate Northings
and Eastings.

It allows a user to do all of the above: reading from a file, writing to the screen, or reading from the
keyboard, writing to a file, or reading from a file, writing to a file,

Note: The program does not transform GRASS files, it is designed to determine coordinate values on
an individual position.

Several map projections are currently supported:
stp - State Plane, for all CONUS, Alaska, Hawaii, Puerto Rico, Guam, Virgin Islands, American Samoa,
Northem Mariana Islands, Palau, and U.S. Minor Outlying Islands

airy - Airy-F
aea - Albers Egual Area-H
apian - Apian Globular I-F
aeqd - Azimnuthal equidistant-H
aitoff - Aitoff-F
august - August Epicycloidal-F

bacon - Bacon Globular-F
bipc - Bipolar Conic-H
boggs - Boggs Fmuorphic-F
bonne - Bonne-FI

cass - Cassini-FI
cc - Central Cylindrical-H
cea - Cylindrical Equal Area-H1
collg - Collignon-F

dense - Denoyer Semi-Fliptical-F

eckl - Fckert I-FH
eck3 - Eckert lfl-FI
eck5 - Fckert V-FI
eisen - Fisciilohr-F
eqc - Fquidistant Cylindrical-li
cqdc - Equidistant Conic-Ti

foum - Founier Globular-F

gall - GOl (Stereographic)--l
goodc - (ixxle Ilomolosinc 1:
gnorn - (Omiononic-Fl

hauirmnr Lutunier (Elliptical,)- :

( 1I,'ASS, 1.o (Stiuiil,. 1 ) L S. \nip ( I9RI )
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hataea - fbtano, Asymmetrical Equal Area-Fl

lagrag - Lagrange-F
laea. - Lainbest Azimuthal Equal Area-Fl
leac - lambert Equal Area Conic-HT
Icc - Lambert Confomnal Conic-f!
loxim. - Loximuthal-HT

mbtfpp - McBayde-lboffasnFat-Polar Parabolic-Hl
rxttfps - McBryde-Thomas Hlat-Polar SinusoidaJ-Fl
nttpq - McBiyde-Thomas Flat-Polar ()jartic-Hl
merc Mercator-Hl
mill - Miller-Hl
moll -Moliweides-FI

nicol - icolosi Globular-F
nsper -General Vertical Perspective-H1

ocea - (lique Cylindxrical Equal Area-HT
omerc - (lique Mercator-HT
crtel - rtelius-F
ortho -Orthographic-HT

parab -Caster Paraboic-Hl
pconic - Perspective Conic-F
poly -Polycontic (American)-H
putp2 -Putniins P22'-H1
putp5 -Putnims lP5-H

ctiau - ()virtic Auithalic-FJ

rpoly -Rectaingtilar Polyconic-F
jubin -Rob-inson)-H-

sinu -Sintmoidail-Fl

sstere -Stereographiic-Hl

tcc d rnsversc Ceintra Cylindrical-Hl
tcea Trnusv'ersc Cy'lindrfical EqWa Area-H

Tfir ranvcs Mercator-Il
tpers, lhed perspeccbve-H-

tip% Utivemrsl Polar Stercographic-H
titin -Uniiersal l'ranswrse Mercator-H

"va1I(k1, Vai'i (k-r ( ,rinten-I11
"vaI1(k,2 Vaivt der ( inniten Hi F
vaiidt_3 - Vaii der ( irinteri HIT-
vai1(lt4 - Vaui &er (;initci IV+'U

wag -W;IZir \IIF
wink I WiVimkel 1 11
wintri Wiiikel 'Iiipel-F

,IR..SS 4. W()ii~ni ' I ) U.S. Ann' (TIRI, 463
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Each of the above projections (with the exception of State Plane) can be comlpted with the following
spheroids:

MER[T - MERIT 1983
GRS80 - GRS 1980W(IU , 1980)
IAL776 - IAU 1976
aiy -Aiy 1830
ausLnd - Australian Nafl, S. Amer., IAU 64
GR$67 - GRS 67(IUCG 1967)
bessel - Bessel 1841
clrk66 - Carke 1866
cld"0 - Clarke 1880 mod.
everest - Everest 1830
ogh - Bough

inti - International 1909 (Ikyford)
lass - Krassowsky, 1942
mercury -Mercuy 1960
mod-airy - Modified Airy
mnodever - Modified Everest
modn-erc - Modified Merc 1968
new-inti - New International 1967
SEasia - Southeast Asia
walbeck - Walbeck
WGS66 - WGS 66
WGS72 - WGS 72
sphere - Sphere of 6370997 m

INPUT FILE FORMAT

When reading from a file of LATI1UDEAIDNG1rTDE data the file will contain three (3) colunrns of
information:
the first column - latitude - in degrees ninutes seconds,
the second column - longitude - in degrees mintutes seconds,
the third column - zone - zero(0) if not required.

For example:
+40 36 31.4563 -8727.8193 16
40n 36 31.4563 87w 2 7.8193 16

When reading from a file of PROJECHION COORDINATES data the file will contain three (3)
colunmis of information:
the first column - easting - ground coxordinates
the second coluhm - northing - ground coordinates
the third column - zone - zero(P) if not reqtuired.

For exmnple:
-500000.00 4496918.64 16 <- utni
-424489.11 1908736.13 0 < lambert

Note: NO colunmr headings are requircd, just the numnbers.

SEE ALSO
Mapgen, proj

AUTHOR
R. L (ilcnn, USDA SCS, NIH-CGIS

GRASS 4.0 (Stunmnr 1991) U.S. Amny (I'R, 464
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NAME
m~getfips - Finds a state and county FIPS code for the user.
(SCS GRASS Data Import/Processing)

SYNOPSIS
m.getlips
m.get.fips help

DESCRIPTION
m.get.fips prompts the user for a State FIPS or two-letter state abbreviation code, and then for the name
of a county located in that state. The program then pints the State and County FIPS code nunbers to
the user's terminal screen (standard out).

EXAMPLE
m.get.fips

Enter State FIPS code or press REFURN if unknown:
Enter Two-Letter State or Territory Abbreviation: pa
Enter Coulnty Name: cambria
42 21

AUTHOR
M. L IkDlko, USDA SCS, NFKH-CGIS

IRASS, 4.1) (Stuiiii'c I,), l) I J.Sý. Ar yv (' 46RI5
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NAME
m.get.stp - Finds a State Plane projection zone code for the user.
(SCS GRASS Data Imp•ort/Processing Program)

SYNOPSIS
m.get~sp
mi~et.sp help

DESCRIffION
m.get.s'p prompts the user for a State FIPS code or two-letter state abbreviation, and then for the name
of a county located within this state. The progaim then prints to standard output the USGS State Plane
zone code number associated with this county.

EXAMPLE
m.get-stp

Enter State FMPS code or R URMN if unknown:
FEter Two-Letter State or Territory Abbreviation: pa
Enter County Name: cambria
3702

AUTHOR

M. L I-bko, USDA SCS, NHU-CGIS

GRASS 4.0 (Stunnier 1991) U.S. Anrm CERt, 466



w.qcalc GRASS Reference Manual nLqcalc

NAME
nqcalc - Creates tables, performs conversions, and performs simple math calculations.
(SCS GRASS Data Jmport/Processing Program)

SYNOPSIS
m.qcalc
m.qAlc help
m.qcalc --sahemn init=value teud=valuel Iincr=va/ue] [umit==nwmeV

DESCRIPTION
"lthis program allows the user to: * Create a table of cell sizes, showing how many square feet, acres,
and hoctacres each cell would represent
* Create a table of acreage sizes, showing how many square feet, hectacres, and what cell size would
be represented
* Create a table of hectare sizes, showing how many square feet, acres, and what cell size would
represented * Convert values among feet, meters, miles, and kilometers
* Allows a user to use the UNIX bc simple math calctdator

COMMAND LINE OPTIONS
Flags:

-s Create a cell size table.

-a Create an acres size table.

-h Create a hectares size table.

-C Convert value to user-stated units.

-m Perform a math calculation.

Parameters:

init=value Initial value.

end =value Ending value.

incr=value Increment value.

unit =narne Uinits of measure.
Options: ft, mt, mi, km

EXAMPILE
"ilic following command produces the subsequent table:

g.qcaic -s init=100 end =400 incr=100
Cell Size St.Ft. Acres Hectares
100 x 100 1076393 1 2.47 1.00
2(X) x 2(X) 430557.23 9.88 4.00
.00 x 300 968753.77 22.24 9.00
40(X x 400 1722228.93 3954 16.00

"lic following command produces the sulbsequent table:

g.qcalc -c init=iO0 unit=ft
ecet Metei , Miles Kilometers

100.() 30.4 0.02 0.03

AUTHOR
R. IL. (ilcnn, USI)A SCS, NIIQ-C(;IS
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NAME
m.setproj - Allows :,hf user to create the PROJLINF and the PROJLUN1TS files to record the
projection information associated with a specified mapset.
(SCS GRASS Data Impor. /Processing Progi am)

SYNOPSIS
m.setproj
m.aetproj help
m-aetproj [set=name] proj=name

DESCRIPTION
m.setproj allows a user to create a new PROJN)FO file in the specified mapset. lhe file is used to
record the projection info. -ation associated with the specified mapset.

Note:

The "set" mapset must exist and must not contain a PROJINTO or PROJUNTI'S file.
The specification of any projection other than 11 and xxx will generate a request to the user for
a name of a standard ellipse.
The projections of aea, Icc, merc, and tmerc will generate a request to the user for the prime
meridian and standard parallel for the output map.
The projection of stp will geaierate a request to the user for the sate abbmrviation and choice of
zone for the output map.
The projection of xxx will request mapgen proj parameters. See the mapgen proj
documentation for the uses of this software.

COMMAND LINE OPTIONS
Parameters:

set =nane

Mapset in which the projection information file is to be stored.

proj=name
Map projection namne.
Options: utm. aea, stp, 11, Icc, inerc, trnerc, xxx

SEE ALSO
EXAMPLE

To create a PROJJNO tile recording niapset SAMPLE as ieing a U[M projection in zone 13:

m.setproj set=SAMPLE projz=utm

The user will be prompted for the spheroid and zone of the UlM projection.

SEE ALSO
Mapgen proj

AUTHOR
M. I. Holko, USDA SCS, NHQ-GGIS

(GRA.SS 4.0 (Suummer 199 1) U.S. Anuw ('RL 4.'•
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NAME
mnstp.proi - Finds a State Plane projection for the user.
(SCS GRASS Data Import/Processing Program)

SYNOPSIS
m.sdp.proj
m.stp.proj help

DESCRIPTION
mnstp.proj prompts the user for a state FIPS code or its two-letter abbreviation, and then for the name
of a county located within this state. The program then prints the MAPGEN style parameters for the
State Plane Projection.

EXAMPLE

m.stp4proj
Fnter State FIPS code or press RETURN if unknown:
Fnter Two-Letter State or Territory Abbreviation: pa
Fnter Coumty Name: carnbria
+proj=lcc +a=0.63782064e+07 +es=0.6768657997291094e-02 +x_0=0.6096012192024384e+06
+vy0=0 +lonO0=77d45'w +lat_0=39d2O'n +latl--=40d58'n +latL2=39d56'n

AUTHOR

M. L. Hlko, USDA SCS, NHQ-CGIS
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NAME
r.in.erdas - Creates raster files from ERDAS files. It creates one raster file for each band, and creates
color support if an ERDAS trailer file is specified.
(SCS GRASS Raster Program)

SYNOPSIS
r.in.erdas
rin.erdas help
r.in.erdas erdas=name [trl=nanm] prefix=nawm

DESCRIPTION
'This command prompts the user twice:

first the user is asked if he wishes to select a subset of
the bands available in the ERDAS file for output.
If unspecified by the user, all bands are used, by default.

Second, the user is asked if he wishes to select a subregion
of the image available in the ERDAS file. If unspecified by the
user, the complete image is used, by default.

Note:
GRASS raster files will be named prefix.band
Remember that it is necessary to nrn:
r.support: to create the histogram or change the color table.
i.group: to associate the individual raster files as an image group.

COMMAND LINE OPTIONS
Parameters:

erdas=anae Input FRDAS file name.

trl=name Input ERDAS trailer file name.

prefix =name Prefix of the GRASS raster files to be created.

AUTHOR

M. L. Iblko, USDA SCS, NHQ-CGIS

GRASS 4.0 (Sumcr 1991) U.S. Anny ('[.Rl. 470
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NAME
r.in.miads - Converts a MIADS output ASCII text file into an GRASS raster import (r.in.ascii)
formatted file.
(SCS GRASS Raster Program)

SYNOPSIS
rjinniads
rjnxmiiads help
rininiads input=name output=nanw strip=value line=value eil==value

Northing=value Easting--value size==value

DESCRIPTION
r.in.ruads allows a user to create a r.in.ascii formatted ASCII file from a M IADS output printer
format ASCII file.
'Ihe program will actively read the MIADS data file, selectively remove and process each strip, creating
a inlividual r.in.ascii formatted file for each strip, and finally create one category file for all strips.
"The program also produces a report file summarizing all pertinent information for each strip.

"lhe resulting r.in.ascii files for each strip are then used in conjunction with the GRASS commands
r.in.ascii and r.patch to create a complete raster file.

COMMAND LINE OPTIONS
Parameters:

input=name MIAIMS input file name.

output-=name GRASS raster data output file name.

strip=value MIAISs strip number of reference cell.

line=value MIAI)Ss line number of reference cell.

cell =value MIAD cell number of reference cell.

Northing--value UITM Fasting at the cell reference.

Eastingrvalue U[M Northif.g at the cell reference.

size=value Cell size (lergth one side) in meters.

,(S has developed scripts run.mniads, getstrip, and strip.99s. These scripts make the MIADS to
(IJRASS conversion easier.

run.miadv -

'-A'S macro to perfonn the complete conversion of a MIA)S printer format data set to a
GRASS raster file.

getstrip -

Reads each MIAI St ri file and co(verts it to a independent GRASS data file. Support may
bx ntn on any one of these strip files; however, there is no category infornntion available.
I ach strip nmay be vicwýed at this time with d.rast or d.display.

sirip.99s

Slx'cmil prc-r.in.miatdv m:cro that remwoes the 99's fron the MIAi)S (dLta file. Ibis
c(te'tlivelv renicncs boI-k-cr informnation, replacing it with "no data" values.

SEE AtLSO

d.displav, d.rast, r.in.avcii, r.patch, r.support

AUT IIO
r.mn.mnatbs ; . I,. (ilenn, 11I)A S( ,S. NI l-('(IS
run.miatA, sirip.99s i-old K,11'. USI )A ,('. (•lahona State ()fice

GK1A\%" :• (S11l1l11k- I1,10I) LU.S. Ann\ ('IRI 1
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NAME
r.reclass.scs - Create a new raster map layer based on an existing raster map.
(SCS GRASS Raster Program)

SYNOPSIS
rzreclas&scs
r.reclas&scs help

DESCRIPTION
r.reclass.scs is an interface to the GRASS r.reclass program. The program will reclassify the
category values in a raster map layer based on reclass instructions entered by the user. The user can
enter map reclassification rules to r.reclass.scs either from standard input or from a file. The program
then issues r.reclass commands to produce the new reclassified raster map layer.

Input to r.reclass.scs consists of a list of category names or category values that will be grouped into
the same category in the output (reclassified) map. Only one category name should appear on each line
of input. Input can be entered either interactively, or from a file.

A file containing these reclass rules can be created using a text editor, word-processor, DBMS, etc. It
is no more than a list of category names which will have the same category value after the
reclassification.

SEE ALSO
r.reclass, r.resample, r.rescale

AUTHOR
R. L (lenn, USDA SCS, NH}CGIS
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NAME
s.to.vect - Converts a GRASS site-lists file into a vector file.
(SCS GRASS Sites Program)

SYNOPSIS
.to.Vect

s.to.vect help
s.to.vect input=nane outpat=name

DESCRIPTION
s.to.vect converts GRASS site-lists file into vector files. The resulting vector file can be treated as any
other vector file. The requirements of the site-fists file are standard (i.e., a regular sitejists file forrnat
is required). Site-lists file values are used as dig-cats category values.

COMMAND LINE OPTIONS
Parameters:

input =name Name of input GRASS site-lists file to be converted.

output =nanw Name to be assigned to the vector output file.

AUTHOR
R. L. Gienn, USDA SCS, NHQ-CGGS
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NAME
v.export - Converts binary vector files into formatted ASCII files for transfer to other computer
systems.
(SCS GRASS Vector Program)

SYNOPSIS
v.expdrt
v.expert help

DESCRIPTION
This program performs all of the processes that are needed to convert binary vector files into formatted
ASCII files.

It also creates support files:

- an attribute flat file, which contains information for each area in the DLG file -- i.e., the DEG
area number, the GRASS area label, and the GRASS category code (only created when
exporting in DLG format);

- an attribute file which contains the information from the dig-art file (only created when
exporting ASCII vector format).

EXPORT FILES
After entering the command v.export, the user will be asked which type of file to export:

Exports from GRASS Vector (v.digit) Formt

1 - ASCII DLG file from GRASS Vector Format

2 - ASCII DIGIT file from GRASS Vector Format

3 - ASCII SCS-GEF file from GRASS Vector Format

4 - ASCII ARC/INR) file from GRASS Vector Format

5 - ASCII DXF file from GRASS Vector Format

If numbers 1-4 are chosen, v.export will respond with a request for the vector file name. After the user
enters the file name the progran proceeds to create the respective output format files.

GRASS Vector to DLG File
Converts binary vector files (such as those created by v.digit) to a DLG file and creates the attrilutce
file. Both files are placed in the d/g directory under a user selected nrame; the attribute file has .au
appended.

GRASS Vector file into ASCII Vector File
Converts a binary vector file into a readable ASCII file. Both files are placed int [he dig-ascii
directory unler the same name as the given vector file, the attributc file has .art appended.

GILASS Vector to SCS-GIJ: iile
CUnverts binary vector files to SCS-GFF files. Creates the SCS-(' H: header, lines, text. wid feature
files. All files are created ad placed in a SLDCAI'IN/gef dircctory as a singlc UNIX tile •nder a
user selected naine.
The following is the SCS.(il.F file stnucture:

header record I
I I
header record n
-head
line record 1

I I
line reco rd ii
-linle
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text record 1

I I
text record n
-text
feature record 1

I I
feature record n
-feat

"Ihe user will be required to use standard UNIX commands to separate this file into individual files as
required by SCS-GU- specificatiorns.

GRASS Vector to AR(JNFO(generated) File
(Aniverts binary vector files to a "ARC ungenerate" format. A GRASS vector file to be exported to
AR(INFO must be either a line coverage (must contain only lines) or a polygon coverage (must
contain oly area edges). Both "ungenerate lines and points" files are created and are placed in a
Sl(XXAWll)N/arc directory under a user selected name.

"Ihe binary vector naune will be used to name the various files that will be created for export to
ARC/INI-O. In the case of a labeled polygon coverage, the following three files will be created: a
lines file with the suiffix .lin, a label-points file with the suffix lab, and a label-text file with the suffix
.txt.

In the case of a line coverage the following two files will be created: a lines file with the suffix tin, and
a label-text file with the suffix .txt.

An unlabeled pxolygon or line coverage will result in a lines file (.in suffix) only. See the DATA FILE
MORMA•I section of v.import for more information on these files.

GRASS Vector to DXF file

Converts binary vector files to a "DXF' format.
N( J ILS•

Supporl files must be built using the GRASS program v.support before exporting any vecto
tile.

(Ther ASC 'II formats are useful when importing/exporting data into and from GRASS. Such
dita files should be in ASC II fornat w\hen transferred.

SEE AILSO

v.digit, v.irnport v.oui.arc, v.ouw.ascii, v.out.dlg, v.ou.d&g~scs, v.oui.dxf, v.outscsgef, v.support,

AUTHOR

R. I,. (ienn, USI)A C(S, N1O C(IlS
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NAME
v.extract - Selects vectors from an existing vector map and creates a new map containing only the
selected vectors.
(SCS GRASS Vector Program)

SYNOPSIS
v.extract
v.extract help
v.extractFR [-dln] type =name input =name output =name new =value

[list =range] [fie =name]

DESCRIPTION
v.extract allows a user to create a new vector map layer from an existing vector map layer. User
provides the program with category numbers or option (n) names, input vector file name, an output
vector name, and the type of input map. There is an option (d) to dissolve common boundaries
between adjoining map areas in the same category list. The user may specify a file containing category
values or names.

Note:

The dissolve option will work on only those areas which are in the given category list. If a
map area is inside (island) a listed category area and is NOT in the given category fist, its
boundaries are output to the resultant map.

COMMAND LINE OPTIONS
Flags:

[d Dissolve common boundaries (default is no)

-n Use category names NOT category values.

Parameters:

type =name Select area, fine, or site.
Options: area, line, site

input=-nane Input vector map name.

output =name (utput vector map name.

new =value Enter 0 or a desired NEW category value.

list=range Category ranges.
For example: 1,3-8, 13
For example: Alc, Def2, XyZ

file=name Text file name for category rangeflist

EXAMPLE
$G;ISBASEketc/v.extract -d li-tnl,2,3,4 &\
input=soils output =soil-groupa type=area new=l

lroduces a new, vcctor area file soilgroupa containing 'area' IN)lulfries fron soils with area Cate'tory

values of I thru 4; any' common boundaries are dissolved, and .'ll areas of the nex map \\"ill 1e,
assigned categor, vdue 1.

S(;lSBASFJetcv.extract -dn list=Abc,DefI,12A,WWd &\
input =soils output =si-lgrtiapa type =area new =0

Produces a new vector area file soilgroupa coutainiý,i 'area' Notndatrics from soils with ;trca tcogr\
names of Abcl)cfl. 12A.WWd: th(,sc namnes corrcjf"lld to vamt,, I thi 4 of soils. :Ain co'•11101

Ioundaries are disolved, all areas of ith new map %\ ill retain Ihlir fri-1inal cah',,r, \alucs I 11111 4. ill
this case, since newv Wa set to 0.
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SGISBASE1ktc/v.extrat -n input =soils output =smilSgroups &\
type =area new =1 le =sample

Produces a new vector area file soil-groupa containing 'area' boundaries frnm sois. No common
boundaries are dissolved, all areas of the new map will be assigned category value 1. The "names" (-n
option) can be found in the Wile sample of the current directory.

The format for "sample" is:
Abc
Deft
12A
WWd

AUTHOR
R. L Glenn, USDA SCS, NHQA-CIS
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NAME
vimport - SCS user interface to GRASS import programs.
(SCS GRASS Vector Program)

SYNOPSIS
v.imnprt
v.import help

DESCRIPTION
"This program performs all of the processes that are needed to convert ASCII DLG files, binary DLG
files, ASCII SCS-GEF files, ASCII ARC lhigenerate files, ASCII DXF files, and ASCII vector files into
binary vector files. It also creates support files, the dig-plus file and the dig-att file (only created when
importing DLG, SCS-GEF, or ARC files). The dig-plus file contains topological information obtained
by analyzing the vector file. The dig-att file contains attribute information 'stripped' from the DLG file
or SCS-GEF text data. This dig-ant file is created for vector files by the labeling function of the
GRASS v.digit program.

IMPORT FILES
After entering the command v.import, the user will be asked which type of file to import and create
support files for:

Import to GRASS Vector Format and Creates Needed Support files
1 - ASCII DLG file to GRASS Vector Format
2 - Binary DLG file to GRASS Vector Format
3 - ASCII DIGIT file to GRASS Vector Format
4 - Binary DIGIT file to GRASS Vector Format
5 - ASCII SCS-GEF file to GRASS Vector Format
6 - ASCII ARCJlNFO file to GRASS Vector Format
7 - ASCII DXF file to GRASS Vector Format
8 - ASCII TIGER file to GRASS Vector Format

If numbers 1-3 or 5-8 are chosen, vimport will respond with the current data base units (in
feet or meters), and ask if the new vector file is in the correct units for the data base location.
If the new vector file is not in the correct units, v.import will not allow it to be placed in the
current data base location. For each data base location, all data layers should have the same
units. If, for some reason, a data layer has different units than the rest of the data layers in the
same data base, a new data base location will have to be created for it.

ASCII DLG File to GRASS Vector
Converts ASCII DLG files (such as those created in GRASS) to a vector file and creates the digplus
and dig-at support files. The user is asked several questions:

1. The name of the DIG data file.

NCIE It should be available in the $LX.CATION/dlg directory. If the 1)LG data has an
attribute flat file, it should also be in $LOCATION/dlg.

2. Determine if this map is composed of Area or Line information.

NW :E Some machine-processed I)LG files do not make the distinction between lines and area
edges. For example, in a roads map, where the desired information is line data, a downtown
block surro(undd by roaLs may be processed as an area. Bccause of this, the user is asked to
choose whether to give precedence to areas or lines. If prucedlence is given to lines, the user
should be aware that any lines thal bound tunlabeled areas in the DLG file will be stored as line
data. Any unlabeled areas would therefore 1e lost (this is only a concern when areas are
unlabeled, labeled area information will be retaimnl). If prcTedence is given to areas, lines will
be stored as boundaries to areas that are unlabeled.

3. Determine if you want to snap ixlcs to other iixkl within a threshold.
N(JIll " CARI.Ui.!1" 'Ibis threshold is calculated Lisi1 the scale of the orginal I)IA(i or
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v.igit file. If the threshold is too high, excessive snapping may occur, destroying the file. In
general, users seldom need to snap nodes. If snapping of nodes is desired, the user may want
to run v.support separately. vsupport allows the user to set the snapping threshold.

4. lDes the DLG data contain GRASS category codes?

NCIIL" Most non-GRASS computer systems will not be able to provide the necessary codes.
'the flat attribute file serves this purpose. If the answer to this question is NO.

1) lInter a SUBJECT MNA'IER file name.
A subject file will be used to assign GRASS category codes to the DLG data. It is structured
the same as a digcats category file. It is suggested that a SUBJ directory be created in the
GRASS location aid a file containing all DIG attribute text labels by category be created.
This will be required to provide consistency across several maps (quads) within one location.
"Ihc user may use the vi text editor or the SCS macro make-subject to create it.

2) l-ýiter an AT1RIBRUIL file name.
"Ibis is the nanme of the flat file which will accompany a DWG from a non-GRASS system.
"Ibis file contains all of the DLG area numbers with a corresponding text label.

3) Is the 1)I.( data from an ARC/INFO system'?
AR('/INI-() l)(il data is handled in a slightly different manner.

4) Does lbe )LG contain a Universe Polygon?
Some DIUG files may or may NCO have this and processing will be required to handle each
case differently.

"Ibis process is done in three phases:

I. If the I)I£i does Nor contain category codes, then a category file from the attribute file is
created. 'lhen the AS"I dig file is converted to a binary d&g file.

- OR -

If the I)IG does contain category codes, then the ASCII DLG file is converted to a binary
D1I,( file.

2. 'lhe binarv d/g file is converted to a binary vector file, and the dig-att support fil.
contaiining attribute information is created.

3. Ihe dig-plus support file is created by nalyzing the vector file for topological information.

Binary DIA; File to GRASS Vector
Uonvens binary DILG files (which should be in the bdlg directory) to a vector file and creates the
digplus aid dig-at support files. The user is asked whether precedence should be given to Areas or
lines and if nodes should be snapped to other nodes within a calculated threshold.

"Ibis process is done in two phases:

1. 'lhe binary DLG (bd/g) file is converted to a binary, vector file, and the digait support file
containing attribute information is created.

2. 'the digpluv support file is created by analyzing the vector file for topological information.

ASCII Vector File into CRASS Vector
('onverls AS(II v.digil files (which are located in digascii directory) into binary vector files arKd
c'reates the digphuv support file. Since a vector file keeps the distinction between lines and area edges.
the user is niot asked to give precedence to either. I kJovever, the user will be asked if the user wants to
suap from nodics to other nodes within a calculated threshold.

'Ibis process is (lone in two phases:

I. '[he ASCII vector file is converted to a binary vector file, and the d&g- plus support file is
created.

2. 'lhc dig-plus support tile is crciled bIw analyzing the vector file for lTvhiical intorniatiot.
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Binary Vector File to GRASS Vector
Creates the digplus support file.

This process is done in one phase:

1. The dig._plus support file is created by analyzing the vector file for topological information.

ASCII SCS-GEF File to GRASS Vector
Creates the digplus, digatt, and digcats support files. Creates a registration coordinates file.

Allows a user to create a GRASS vector file from a SCS-GEF format ASCII file.

1. The program will first request the name of the SCS-GtF file to be read in; it expects to find
the data in the $LOCATION/gef directory.

2. The program will then request the name of a GRASS vector file.

3. The program will then request the name of a SUBJECr file. A subject file will be used to
assign GRASS category codes to the SCS-GEF data. It is structured the same as a digcats
category file. It is suggested that a SUBJ directory be created in the GRASS location and a
file containing all SCS-GEF text labels by category be created. This will be required to
provide consistency across several mapsets (quads) within one location. The user may use the
vi text editor or the SCS macro rmke-subject to create it.

4. The program will then read the SCS-GFf header information, interactively present
information that was available, and request additional data of the user. These questions are:

Name of their organization. (from SCS-Gm•
Digitized Date. (from SCS-GEF)
Map Name. (from SCSGM
Map Location. (from SCS-GEF)
Other Information. (from SCS-GFF)
State FIPS code.
County FIPS code.
Present GEF Coord. System (table, stplane, 11, utmn).
Coord. System Desired (utm, stplane, II, albers).

The program will then actively read the SCS-GEF data file and process it.

Note: scripts contains SCS macro makel_.gef. This macro makes one file out of the three (3)
files found in SCS-GtF (see SCS-GEF technical specifications for more information). The
macro must be run on each data set BEFORE v.import.

ASCII ARCANFO Ungenerate Format Files to GRASS Vector Format
Creates the dig.plus, kgtatt, and digcats support files.
The program will prompt you to enter the names of ARC/INFO files to be imported to GRASS.
ARCIINFO vector files to be imported into GRASS must be exported from ARC/INFO using the
ARCAINFO Ungenerate command. ARC1INFO vector files which are to be imported to GRASS, must
be either line or polygon coverages. They must also be placed in a $LOCATION/arc directory. The
section of the ARC/INFO manual that covers the Ungenerate command describes how to export line
and polygon coverages.

A polygon coverage is represented by three files:

1) a lines file, which contains coordinates of all the area edge lines;

2) label-point file, which contains coordinates of label-points each with a unique label-point ID
number. There is one label-point for each polygon defined in the lines file; and

3) a label-text file, which associates label-point ID number with a category value and attribute
text.
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A line coverage is represented by two files:

1) a lines file, which contains coordinates of the lines, each with a line-ID number; and
2) a label-text file, which associates each line-ID number with a category value and attribute
text.

The program will start out by asking you which type of coverage is to be imported, as follows:

IM'ORIING A POLYGON CX_)VFRAGE
The prompts that will be presented for coverage type "polygon."

COVERAGE TYPE
Eiter "polygon" or "line"
Hit RETURN to cancel request

Answer "polygon"

NEATLINE
a) you want a neatline ?
Enter "yes" or "no"

If you answer yes then vectors representing
a box around the data will be inserted into
the resulting GRASS vector file, otherwise
no neatline will be created.

Next the program will prompt for the name of the lines-file containing the arc coordinates of the
polygons. The lines-file is created with the Ungenerate IINES option and is the same format as the
mapname.pol file created by the program. The following is the prompt:

LINES IILENAME
IEnter name of the file created with the lINES
option of the ARCAINFO Ugene-ate command.
Ilit RFIJURN to cancel request

"Ihe next prompt for coverage type "polygon" asks for the name of the label-points file. The label-
points files is created with the Ungenerate POJIrS option and is the same format as the
napname.lab file created by the export.vect ARC progn, m. The following is the prompt:

BFL- I NPOINTS FITLNAME
Elnter name of file created with the POINTS
option of the ARUINFO Ungenerate conunand.
I lit RWITURN if there is no such file

"Ihc last prompt for coverage type "fxplygor' asks for the name of the la'd-text file. This file
associates each label-point II) nunmber with a text string and is the same format as the impnanw.txt file
created by the export.vecl ARC program. 'lhe following is the prompt:

I.AI•FIIYIFXI" lFILENAMI-

Finter the nanc of a file that associates
label-point 11) ntiunbers with text label strings
I fit RITURN if there is no such file

"Ihe progran will then scan the label-text file to detennine how many columnis are in the file and to
&ktenniine which coltunn should be used as the label-point ID numb~er column. '[he program will then
tell you hfxv m1ma lines and cohtnns are in the label-text file. Next you will be prompted to cnter the
number of 1he column to be used for GRASS category values. 'lhe category niunber colunui MUSI-'
contain lonly integcrs.
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Enter the number of the column that is to be used
for GRASS category values:

and the number the column to be used for GRASS attribute text. The attribute text column can contain
a floating point number, an integer, or a word.

Enter the number of the column that should be used
for GR .SS attribute text:

Once you enter the category and attribute column numbers, the program will begin conversion of the
ARCANFO Ungenerate files into GRASS vector format.

IMPORTING A LINE. COVERAGE

First, you are prompted for the name f the lines-file containing the arc coordinates of the lines. The
lines-file is created with the Ungenerate LINES option and is the same format as the rmpnane.lin file
created by the export.vect ARC program.

LINES FH]_ENAME
Enter name of the file created with the lines
option of the ARC/INR) Ungenerate command.
Hit REIURN to cancel request

The last prompt for coverage type "line" asks for the name of the label-text file. This file associates
each jine-i) number with a text string and is the same format as the mapname.tt file created by the
export.vect ARC program.

LABEL-'IEXT FIENAMES
Fnter name of file associating line I) numbers
with label text.
lit REIURN if there is no such file

The program will scan the label-text file to detenr-ne how many columrns are in the file and will then
tell you how many colwnus are in the label-text. Next you will be prompted to enter the number of the
column to be used for line-HD numbers.

Enter the number of the column that is to be used
for line-H) ntmubers:

Next you will be prompted to enter the number of the column to be used for GRASS category values.
The category number column MUST contain only integers.

Enter the number of the column that is to be used
for GRASS category values:

and the number of the coluni to be used for GRASS attribute text. The attribute text column can
contain a floating point number, an integer, or a word.

Enter the number of the column that should be used
for GRASS attribute text:

Once you enter the column numbers, the program will begin conversion of the ARCANR) Lhigenerate
files into GRASS vector format.

DATA FILE FORMATS

Following are examples of the data files discussed in the section above.

LINF.S FILE, adso luiown as xxx.lin or Y=.pol file. This type of file cani be created i,,
ARC/INFO by using the lines subcommand of the Ungenerate command. Each line, or arc,
is defined by a line-li) number, followed by a list of at least two eusting ani northing
coordina!c pairs, followed by a line with the word "NE'. The i1e is tenninated with the
word "END'.
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The line-ID number is only important for line coverages. For a line coverage, the line-ID
number is the nmner that associates each line with its attribute data.

3
711916.000000 4651803000000
711351.875000 4651786.000000

END
3

709562.500000 4651731.000000
7096172.50000 4651624000000
709617250000 4651567.000000
709585.000000 4651503.000000
709601.125000 4651470.00000
709696.875000 4651503.0000O
709720500000 4651574.000000
709823.750000 4651575.000000
709893.125000 4651741)0000(

END
3

710296.875000 4651491.000000
710295.125000 4651470.000000
710223.000000 4651454.000000
710154.500000 4651463.000000

END
END

LABELPOlNIS fILE, also known as xxx.lab file. This type of file can be created in
ARCINIFO by using the Points subcommand of the Ungenerate command. The first mnuner
on each line is a label-point ID munber, the following two are easting northing coordinates for
the label-point.

1 711539.875000 4651743.000000
2 711429.000000 4650632.000000
3 711027.625000 4651736.000000
4 711022.625000 4651519.000000
5 710482.750000 4651494.000000
6 710474.500000 4651667.000000
7 709269.750000 4651018.000000
8 709726-500000 4651604.000000
9 708926.375000 4651195.000000
10 708567.500000 4651644.000000
11 708272.750000 4651407.000000
FND

LABEL-TEX F ILE, also known as xxx.txt file. This type of file can be created in
ARCAINFO by using the Display command.

I -230228E+07 19,399,848 1 0 0 0
2 81,079.875 1,678.826 2 1 15 3
3 955,952.500 10,229.637 3 2 19 8
4 41,530.875 926.887 4 3 17 3
5 87,900.188 1,900.909 5 4 13 3
6 166,125.125 3,512.950 6 5 15 3
7 29,460.563 824.968 7 6 17 3
8 1022769.875 9,105.707 8 7 20 9
9 51,385.•WX) 1,075.638 9 8 17 3
10 376,834.875 4,470.027 10 9 9 2
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11 65,802.688 1,575.088 11 10 16 3

NOTES
When importing a polygon coverage, the program finds the label-point ID in a label-text file by looking
for the second column in the file that contains a "1" on line 1, and a "2" on line 2.
If you are missing a label-points or a label-text file you can still import ARC/INF) data (but none of
your lines or areas will be labeled).

ASCII DXF Format Files to GRASS Vector
Creates the digpplus, dig-at, and digtcats support files.

ASCII TIGER Format Files to GRASS Vector
Tibs program imports Census line features from TIGER records typel and type2 into GRASS vector
format. Both pre-Census and post-Census data formats can be used. Specific Census Feature Class
Codes (CRC) can be extracted completely or in various combinations. These codes are described in
the TIGERAine Census Files 1990 documentation available front the Bureau of the Census. An
additional feature code consisting of the three letters "BOU' may also be specified to extract a countm'
boundary. Condensed Record 1 files may be imported with the -c flag. These files should be identified
with a trailing "x" character on the filename.

The TIGER files must be in sorted order before being used. Ths can be done by using the following
command:

sort TGRI2113.F21 -o t12113.1
sort T"GR2113.F22 -o t12113.2

For consistency, the sorted file should be written as above. It should consist of a 't' followed by the
State and County FIPS code, then a '.' and then a value to identify the record number.

SEE ALSO
vin.dlg.scs, v.in.dlg, v.in.ascii, v.in.arc, v.in.drf, v.in.figer.scs

AUTHOR
R. L Glenn, USDA SCS, NHQ-CGIS
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NAME

v.in.dlg-scs - Developed to handle DLG-3 ASCII import of data, specifically a DLG WflULW
category/attribute codes. DLG files with this affliction will require a flat ASCII file having a 1 to 1
correspondence between DLG area number and a text label.
(SCS GRASS Vector Program)

SYNOPSIS
vin.dig.acs
v.in.dlg.acs help
vin.dlg.acs 1-ull [dig=nane] jbdlg=name] [att=nanwe

DESCRIPTION
Under normal circumstances, the v.n.dlg program will handle the ieqluirenents of reading DLG data
and creating vector maps from it. However, v.in.dig assumes that the DL.3s file will contain
major/minor category numbers; this is NOT always the case. In some instances, the user may want
label names with the DLG data; the current DIfi3 specification does not provide that. SCS has
developed this program to meet that need.

Notes:

"Ibis program is normally NOT called from the conmmnd line. v.inport will create the
command string, then execute it.
This program converts an ASCII DLG file to a binary DLG file with attribute codes in the
major minor fields, and creates a dig-cats file with the correct code/label correspondence. The
program v.a.b.dlg must be run after this program to create the GRASS vector files.
It is assumned that the DLG data file contains only one set of geographic information; i.e.,
areas, or lines, or points. This program WHI, FAIL if mixed data is encountered.
Degenerate lines are accepted in this program as point data.

DLO.att File fonnat

"Ihc DI ( i.att attribute file format is simple:

field I - )[ ki [area inefxrinti numbner
field 2 - I abcl

COMMAND LINE OPTIONS

Flags:

-u D[A , file contais tuniverse area.

-f An attrilhtte file is included.

Parameters-

dig =name ASCII l)lDIi (dig) tilte une.

hdlg =nanm Binary l)ILG (bdlg) lile namne.

att -=nane i)1 .(G; atfibutc (dlg.art) lile niune.

SEE ALSO
v.digit, v.import, v.in.dlg

AUTHORS
R. L. ( ilenni.LSI )A SCS, NI IQ-( ( ;IS
1). W. i'rason, USDA. ,1-4N, NI[I)-('( l
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NAME
vin.scsgef - Converts SCS Geographic Exchange Format (SCS-GEF) ASCII data into a GRASS vector
file.
(SCS GRASS Vector Program)

SYNOPSIS
v.in.scagef
v.in.scsgef help
v.in.scgef [-o] [gef =name] [output=name] [cat=name]

DESCRIPTION
v.in.scsgef allows a user to create a GRASS vector file from a SCS-GEF format ASCII file.

1. The program will first request the name of the SCS-G(F file to be read in; it expects to find
the data in the current directory. It is suggested to create a gef directory and put all SCS-GEF
data there.

2. The program will then request the name of a GRASS vector tile.

3. The program will then request the name of a SUBJEC file. A sutbJect file will be used to
assign GRASS category codes to the SCS-GEF data. It is structured the same as a dig-cats
category file. It is suggested that a SUBJ directory be created in the GRASS location and a
file containing all SCS-GEF text labels by category be created. This will be required to
provide consistency across several maps (quads) within one location. The user may use the vi
text editor or the SCS macro make_.subject to create it.

4. The program will then read the SCSGFF header information, interactively present
information that was available, and request additional data of the user. These questions are:
Name of their organization. (from SCS-GEF)
Digitized Date. (from SCS-GEF)
Map Name. (from SCS-G
Map Location. (from SCS-GEF)
Other Infornation. (from SCS-GEF)
State FIPS code.
County FIPS code.
Present GEF Coord. System (table, stplane, 11, utm).
Coordinate System Desired (utm, stplane, 11, albers).

The program will then actively read the SCS-GEF data file ,and process it.

scripts contains SCS macro make- Jgef. This macro makes one file out of the three (3) files found in
SCS-GEF (see SCS-GEF technical specifications for more information). The macro must be nm on
each data set BEFORE v.in~scs.gef.

COMMAND LINE OPTIONS
Flag:

-o The SCS-GEF is in the OLD format (24 char).

Parameters:

gef name ASCII SCS-GF- file nane.

output =name Vector file name.

cat =name Category file name.

SEE ALSO
make-l-gef, make-subject, v.import

AUTHOR

R. L. Glenn, USDA SC•S, NI-F-CGIS
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NAME
v.in.tiger.scs - Converts ASCII TIGER data files from the U.S. Dept. of Comnrerce Bureau of the
Census.
(SCS GRASS Vector Program)

SYNOPSIS
v.n.tiger.scs
vin.tiger.scs help
v.in.tiger.scs [--cv] tig1 =-nam tig2=name out =nnme cfc=nanje[ ,am,...]

DESCRIPTION
"lhis program imports Census line features from TIGER records typel and type2 into GRASS vector
format. Both pre-Census and post-Census data formats can be used. Specific Census Feature Class
(,odcs (CICC) can be extracted completely or in various combinations. These codes are described in
the 'llGF6irine Census Files 1990 documentation available from the Bureau of the Census. An
aklitional feature code consisting of the three letters "BOU' may also be specified to extract a county
bot"darv. Condensed Record 1 files may be imported with the -c flag. These files .s-hLld be identified
with a trailing "x" character on the filename.

COMMAND LINE OPTIONS
Flags:

-C Condensed TIGER file.

-v Verbose output.

Parameters:

tigl =name TIGER file 1.

tig2=namne TIGER file 2.

out =nane New vector file name.

cfc=ntame,name,... Specific Census Feature Class (CFWC) codes.

EXAMPLE

To extract all Primary (Al) and Secondary (A2) roads from a county's TIGER files the following
command would be used:

v~n~tiger-ses tigl=tl2113.1 tig2=t12113.2 eutiroads cfc=:l,A2

To extract all the Hydrographic features in a county's TIGER files with verbose output:

v.in.tiger.scs -v tigl=12113.1 tigZt12113.2 ut=hydyro ecft=

3"o extract the county boundary the command would be:
v~in.tiger.ses tigl=tl2U13.1 tig2=t12113.2 out=bem cfe=BOU

NOTES
The TIGER files must be in sorted order before being used. Ths can be done by using the following
command:

sort TGRI2113.F21 -o t12113.1 sort TGR12113.F22 -o t12113.2

For consistency the sorted file should be written as above. It should consist of a 't' followed by the
State and CAunty FIPS code, then a '.' ,1nd then a value to identify the record number.

"The CFCC code 'BOU used to extract the County Boundary should be used alone as it will result in a
polygon AREA being created.

Currently output is in UIM only.
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SEE ALSO
vimport

AUTHOR
Paul HL Fuhkuara, USDA SCS National Cartogratfic Center
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NAME
vjnake.ubi - (reate a "subject" file from all category labels found in a set of listed vector maps.
(SCS GRASS Vector Program)

SYNOPSIS
v.nake.iubj
v.makewmubj help
v.inake.iubj map=namel [,ane,...I subj=name

DESCRIPTION
Program to read the digcats file for each listed map. The program then creates (or appends to, if the
SUBJ file exists) a "subject" file of all of the labels, giving a unique category value to each.

"This program was designed to create a common category file from maps of areas that have the same
category labels, Nit different category values; and that must be joined/merged together.

COMMAND LINE OPTIONS
Parameter,

map=--name Vector map--source for composite.

suhj--name New SUBJ file name.

SEE ALSO
v.merge

AUTHOR
R. L. Glenn, USDA SCS, NHO-CGIS

( 4i1"/\ 0 V. (S1illiliiui I9'9 1) U.S. ,A\nw ( 'lFI 489



vxmerge GRASS Reference Manual v.merge

NAME
v •wrge - Merges vector map files.
(SCS GRASS Vector Program)

SYNOPSIS
V.merge
v.Merge help
v.merge [-my] jnap=nanw[(nwm,.... outputt=iae mubj=:im

DESCRIPTION
Program to read the digcats file for each named map. The program then compares the category label
(NOT the value) to the labels in the named subject file. If the label is found in the subject file, the
corresponding attribute values of the map are changed to the subject file category value. When all
maps are completed a patch operation is perforned.

This pogram was designed to merge maps for areas that have the same category labels, but different
category values associated with those labels.

There are two flags for v.nwrge:

Flags:

-m Use RAM to hold subject file category values. This may be faster than the
default (use of disc files); however, memory may not be large enough for all
of the subject file.

-v By default, ordy the name of the mapset processing is sent to standard
output. In verbose mode, the user is given additional information on
program operations.

Parameters:

map-=nanw,namr,... Vector map--source for composite.

output=name New name assigned to vector composite map.

subj=name SUBJ file name.

NOTES
The program vnake.subj can be run prior to using v.nerge. v.makesubj will read the category
labels of each map in its list and create a subject file of labels and values. Users may opt to create the
subject file bo' other means if they wish.

v.rrnedge must be nm on any iflapsets in the v.nerge list prior to issttiig the v.iwrge cominmd.
Common edges will need to be removed prior to the v.merge operation.

SEE ALSO
v.nake.subj, v.rmedge

AUTHOR
R L. Clem, USDA SCS, NHQ-CXjIS
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NAME

v.out.dlg.scs - Converts binary GRASS vector data to binary DLG-3 Optional vector data fomnat.
(SCS GRASS Vector Data Export Program)

SYNOPSIS

v.outAdlg.scs
v.out.dlg.scs help
v.outAdlg.scs input =name output=name

DESCRIPTION

The GRASS program v.out.dlgscs allows the user to convert GRASS vector data to DLG;-3 Optional
format, for export to other systems, just as v.outdlg does. However, a flat ASCII file of labels and
their corresponding tig recora numbers is created. This flat file is used to provide the label information
to other systems, since most do NOT support text attributes in a DLG imprtx.

The user can run the program non-interactively by specifying all program arguments on the command
line, in the form:

v.out.llg.scs input=Jzame output=nama

Parameters:

input=name Name of the binary GRASS vector data file to be converted to DLG-3 format.

output =name Name to be assigned to the DLG-3 Optional format output file created.

If the user does not give the names of an input and output file on the command line, the program will
prompt the user to enter these names.

NOTES
The v.oit.dlg.scs program requires that the input vector map layer have full topological information
associated with it. This means that the GRASS programn v.support should have been the last program
to have effected any chinges upon the vector map layer before it is run through v.out.dg.scs. If this is
not the case, v.out.dlg.scs will terminate with a message that v.support needs to be run.

The output from v.out.dlg.scs wvill be placed in $1J)CAI70N/dlg. The output flat file from
v.out.dlg.scs will also be placed in $1OCA77ON/dlg, with the extension ".att" attached to the same
oti.1put name.

SEE ALSO

v.import, v.in.ascii, v.in.dlg, v.in.dlg.scs, v.support

AUTHOR

R. L. ( ilenn, USI)A S(S, NI-HQ-CGIS
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NAMi
v.out.scsgef - Converts binary GRASS vector data to ASCK SCS-GEF vector data format.
(SCS GRASS Vector Data Erport Program)

SYNOPSIS
v.out.scagef
v.out.acagef help
v.out.scigef input=name output=name

DESCRIPTION
The GRASS program v.outscsgef allows the user to convert GRASS vector data to SCS-GEF format,
for export to other systems.

v.out.scsgef creates the SCS-GIF header, lines, text, and feature files. All files are created and placed
in a $WDCA7TON/gef directory as a single UNIX file under the output name.

The follcwing is the SCS-GEF file structure:

header record 1
I I
header record n
-head
line record 1
I I
line record n
-line
text record 1

I I
text record n
-text
feature record 1

I I
feature record n
-feat

The user will be required to use standard UNIX conmmands to separate this file into in(ividual files as
required by SCS-GEF specifications.

"The user can nut the program non-interactively by specifying all progrimn aigunients on the command
line, in the forn:

v.out-scsgef input =nanm output =name

Parameters:

input =nane Name of the binary (;MSS vector dala file to be converlcd to S( S-( ;l]: fonatl.

output=name Namue to be assigned to the SCS-(iFFi,•utp1t ile created.

If the user does not give the nuncs of an input anld •flttAit file on the conmnuind linc. the lv-ritni \x ill
plrompt the tLser to enter these names.

NOTES
The v.oui.scsgef prqgrani reqtiures Ihat the input \oct<hr mtp layer hakve hul lotp(h-ic:il infoimtlion
associated with it. 'ibis micans that the (C;RASS pnrgran v.suppori ý,hiould hav c 'cci tlime last prlqrrain
to havc effected an' chaniges Iqx)n ihe vector map lla~ r Ix1 ore it is nim thr ngli v.ou1..- gef. It this
not the case. v.out.scsgef will eminate \ witl a messagc that v.support necds to lx' run.

SEE ALSO
v.export, v.inport, v.ootrascii, v.out.dlg, v.owa.dlg.scs, v.support

(;RASS 4.01 (Siirnnwr 11') 1) U.S. Army ('F.RI, 4 '12
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AUTHOR

R. L. Goenn, USDA SCS, NHQ-CGIS
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NAME
v.proj - Allows projection conversion of vector files.
(SCS GRASS Vector Program)

SYNOPSIS
v.proj
v.proj help

DESCRIPTION
v.proj allows a user to create a new vector map in another mapset with a different projection, from an
existing vector map in the current or some other user-specified mapset.
Note: If the "outset" mapset is not available, v.proj will create it in the current location. If the
"outset" mapset exists, v.proj reads its projection information, and uses it to convert to the output
projection.

if the "outset" projection information is not available, v.proi runs the program mnsetproj to create it.

EXAMPLE
The current mapset (Map-utml4) has a utm projection, the coordinates are for zonel4 meters, and
contains the map sample. The user wants to create a new map of scaple in the mapset lanmbert
(which is a Lambert Confomal Conic projection mapset).

"The command:

v.proj map=sample outset=lambert

will create a new map sample in the mapset lambert, changing the utm coordinates of sample into
lambert coordinates. If the mapset lambert did not exist, v.proj would have created it.
v.proj will create dig, digatt, and digcats directories in the output mapset, if they do N(J[ exist.
Map files for dig, dig-att, and digcantr are also created for the new map layer.

SEE ALSO
nmsetproj

AUTHOR
M.L. Holko, USDA, SCS, NHQ-CGIS
R. L. Glenn, USDA SCS, NH(-CGIS

(WIASS 4.0 (Stuniir 1991 ) U .S. Anin ( [RI. 41)4



v.psu (iRASS Rcference Mantud v.psu

NAME

v.psu - Program to build PSU polygon and PSU sites from single labeled line segment.
(Y(7S GRASS Vector Program)

SYNOPSIS
v.psu
v.psm help
v.psu input=name output=name psu=narm subj=name [xdist=nanm]

[ydist=nane]

DESCRIPTION
"lhis program btilds a complete PSU polygon and PSU points from a single labeled line segment
identifying uie west edge of the PSU. MY- resultant polygon and points will be automatically labeled
based on the original line segment label.

Parameters:

input=name Vector ,nqut file name.

output=name Vettor output file name.

psu =name psu._data file name.

subj=name Subject file name.

-dist--value x distance.

ydist=value v distance.

EXAM PLE
psu.vect in=spri out=spri.psu psu----DO9.PNT subj=bonhomme4ima

NOTES
Refer to SCS PSU Digitizing Manual for examples and further instruction.

AUTHOR
Paul I-L Fukuhara, USI)A SCS National CartograpWc Center
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NAME
v.psusubj - Converts SCS ISU PSU offset file to GRASS subject file.
(SCS GRASS Vector Program)

SYNOPSIS
v.psu.nubj
v.psu.mibj help
v.psu.snbj input=name

DESCRIPTION
This program converts a PSU offset file as distributed by SCS into a GRASS subject file to be used
with the SCS PSU digitizing package.

Parameter:

input=name PSU offset file name.

SEE ALSO
Refer to the SCS PSU Digitizing Manual for examples and further instruction.

AUTHOR

Paul 1L Fukuhara, USDA SCS National Cartographic Center

(iRASS 4.0 (Suinimer 1991 ) U.S. Ann" (Ci-RI. 490



v.ranKom (GRA.SS Reference Manual v.randorn

NAME
v.random - Creates a GRASS sitejlists file of randomly placed symbols (sites) within a GRASS vector
area.
(SCS GRASS Vector Program)

SYNOPSIS
v.random
v.random help
v.randomn [-nsv] map=name [site=narne] dot=name

DESCRIPTION
v.random allows a user to create a GRASS site-lists file containing sites randomly placed within an
area. This program is designed for demographic map areas, and may NOT perform well for resource
maps (very irregularly shaped polygons). The user provides the program with: a file (dot=) containing
area category names [default] (the -in option allows the use of the area category number) and a count of
dots for that name; input vector file name (map=), and a sitejlists file name (site=). All sites in the
site_lists file will have the same category code (1). v.random is made to work with the nmpgen
mappirg package to create special syn-bols at the site locations.

Flags:

-n Use category numbers NOT names.

-s Deternine optimum dot size.

-v Verbose mode.

Parameters:

map=name Input vector file name.

site =name Output site-lists file name.

dot =name file name containing labels and dot counts.

FORMATS
lf'lic (offile file fomiat is:

-Using Names- -Using Numbers-
area name-l:3 category-numil".3
area naine2:15 category-nunrli:15
area name_3:5 categoryn.num-_'5
area nainen:54 categoryvnm--un 54

SEE ALSO
mapgen

AUTHOR
R. LI. (lenn, USDA SCS, NI-K)-(GIS
M. I.. I itlko, USI)A SCS, NlQ-('GIS
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NAME
v.reclass - Changes vector category values for an existing vector map.
(SCS GRASS Vector Program)

SYNOPSIS
v.redans
v.redass help
v.reclass [-d] type=name input=nane output=name file=name

DESCRIPTION
v.reclass allows a user to create a new vector map based on the reclassification of an existing vector
map. The user pro, ides the program with a category conversion file, input vector map name, an output
vector map name, and the type of input map. There is an option (d) to dissolve common boundaries
between adjoining map areas of the same re-classed category value.

Note: The dissolve option will work on only those areas that are of the same conversion category
value. If a map area is inside (island) a converted area and is NOT converted to the same value, its
boundaries are output to the resultant map.

COMMAND LINE OPTIONS
Flag:

-d Dissolve common boundaries (default is no).

Parameters:

type=name Select area, line, or site.
Options: area, line, site

input =name Vector input map name.

output=name Vector output map name.

file=name [ext file name for category conversion.

EXAMPLE
$GISBASEJetc/v.reclazs -d input=soils output =soil-groupa type=area
file =convert I ,convert2,convert3

The input map soils contains 15 map area categories,
the conversion files contain:

convert I convert2 convert3
1:1 3:2 2:3
10:1 4:2 7:3
12:1 5:2 8:3
15:1 6:2 9:3

11:2 13:3
14:3

Prnxtuces a new vector area file soilgrompa contaiuiiiS 'area' Uxxlankuics from soils with area catergon
valuts of 1,10,12,15 changed to catego•n 1; values of 3-6,11 changed to 2: and vialues 2,7-9.13-14
changed to 3. Any common Ixondlaries are dissolvedl.

NOII:
The format for "calegory label" is:

if No SPA( [S in the lalvis if SI'A( 'IES in the labels
Ax.- area 1aiac1 1:

e).fI area naime 2:
12A
WWd area nilnme n:

GRASS 4.0 (Smumner 1991) U J.S. Ann\- (1 .1 RI-1



v.reclass GRA.SS Reference Manual v .reclass

'he format for "category value" is:

1

10

12

15

INTERACTIVE MODE
v.reclass
"o The first question asked is the map type:

Enter the type of map (area, line, site) [area]:

The default is for areas.

"o The next question is if common boiudaries are dissolved:
DD you want common boundaries dissolved ?(y/n) [n]

The default is no, meaning all exiting boundaries will be retained.

"o The next question is an option for using category labels:
Do you want to use category names ?(y/h) [n]
The default is no, meaning the user will be using category values.

"o The next question asks for the name of the input map:

Enter vector map
Enter 'list' for a list of exiting vector files
Hit RETURN to cancel request

Any map in the user's search list is available.

o The next question asks for the name of the output map:

Enter name for resultant vector map
Enter 'list' for a list of exiting vector files
lit RFI1JRN to cancel request

If the name is for an existing map, the user will be asked if the map can be over-written.

"o The next question asks if a file of lahels/categories is to be used

If immes was selected previously:

11) you want to use a file of labels?(y.hi) In]

If names was NOI' selected previously:

Do you want to use a file of categories?(yhi) [n]

o AI this time the user will be asked for categon. I informuttion:

1. be askdxl to entcr a file l unc - if file input was selected, or

2. be asked to enter the infoniation manumlly.

'hen the user A ill be asked for catcgory' 2 infonnation:
"lhen the user will be asked for categon. 3 infornation:

"Ihen the user will he asked for calegory n infomnation:

0 VWhen no entry is provided the program will xegin.

(GRASSS 4.0 (SI•Uiuncl I01 ) I!.S. Ann\ (I•RI 49)"
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SEE ALSO
v.extract

AUTHOR

R. L. Glenn, USDA SCS, NHO-OCIS
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NAME

v.report - (Jeneratcs statistics for vector files.
(SCS GRASS Vector Program)

SYNOPSIS

v.repert
v.repert help
v.repart --hfql map=nanm type-name [units-=nam[,name,...]I [pl=va/ue] [pw==va/ue]

DESCRIPTION

v.report generates a table showing the area present in each of the categories of a user-selected data
laver. Area is given in hectares, square meters, and square kilometers. If the units option is used, area
is given in acres, square feet, and square miles. v.report works on the map data; therefore, the current
region and mask are ignored.

Flags:

-I Suppress page headers.

-f Use formfeeds between pages.

-q Run quietly.

Parameters:

map=nanm vector map to report on.

type=nam• Type of vector map.
Options: area, line, site

units =nanm,name,...

mi(les), f(eet), me(ters), k(ilometers), a(cres), h(ectacres), c(ounts).

pi---value Page length, in text lines.
Default: 0

pw =value Page width, in characters.
Default: 79

EXAMPLE
Following is a sample table generated by v.report where type=area.

v.repart -hfq map=smils type=area uuits=cme

.-------------------------------------------------------------------------

I V~~afCR IVI CADITY RHGU I
ILOMCN: spearfish Wed Apr 24 15:59:22 19911
I -------------------------------------------------------------------- I
I north: 4928000 east: 609000 1
WINMV south: 4914000 west: 590000

res: 100 res: 100
---------------------------------------------------------------------

P: soils in grass
I ---------------------------------------------------------------------

I Category Inforrnmtion I I squarel
I #jdescription ]count I meters
I ---------------------------------------------------------------------
I 01no data ......... ................... I 010.00000000e+00I
I 1jAaB ...... ..................... .I 111.71169450e+051
I 211a . ...... ..................... I 215.85232360e+051
I 3 ITfi. ....... ..................... I 516.65371740e+051

(•SlS 4.() (u•klu r 1991 ) U.S. Anmi ('I 501
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1 4IBcB ........ ..................... I 719.18686470e+051
I 5JBcC ....... ..................... I 1311.23052087e+061
1 61BeE ....... ....................... I 1517.16046145e+061
I 71hE. . .......................... 2312.30631653e+061
I 8 IHkD ......................... 9 I 11.26339976e+061
I 91C.. ........................... 1813.53705437e+071
110ICaD ......................... I 1512.95884910e+061
I11ICaE ....... ..................... ..... 1813.50254750e+061
1121Cc ......... ..... ..................... 211.11726840e+051
113 1GE ............................ 814.34185839e+071
1141CeD ........... ..................... 311.12212602e+061
115 IGD ............................ 212.17705920e+051
116IGCdE .......................... I 211.81687130e+051

154 Mb ...... ..................... I 513.81216040e+061
1551 ...... ..................... I 111.08310000e+021
I --------------------------------------------------------------------- I
I1OUN I 73512 .82182547e+081

+----------------------------------------------------------------------------------+

Following is a sample table generated by v.report type=line.

vxepart -hfq map-•oads type=line units-,me,f

+----------------------------------------------------------------------------------+

I VE=-3W MT GaP RHEXf
IL[uArCN: spearfish VWd Apr 24 16:34:24 19911

I north: 4928000 east: 609000

IWINITL south: 4914000 west: 590000
I res: 100 res: 100
I--------------------------------------------------------------------
WN,: roads in grass

I --------------------------------------------------------------------
I Category Infonmat ion I I I
I#Idescription Icounti netersi feetI
I -------------------------------------------------------------------- I
l0[no data ............... .... 51 0.0000000e+00 I 0.0000000e+00I
11 jinterstate ............. ... 511 7.5353920e+041 2.4722114e+051
[2[primary highway, hard surface. 1 601 4.4100270e+041 1.4468417e+051
13lsecondary highway, hard surfacel 421 3.4949180e+041 1.1466127e+051
[4[light-duty road, inprvd surfacel 5121 1.8597865e+051 6.1015875e+051
15 Iunimproved road ............ 1 1531 2.2649644e+051 7.4308952e+05 I
I -------------------------------------------------------------------- I
R'IOm• 1 8231 5.6687846e+05[ 1.8598149e+06
----------------------------------------------------------------------------
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Following is a sample table generated by v.report where type=sites.

vrepart -hfq map=bugmites type=dtes units=c

NOTE count is the ONLY option available for site maps.

----------------------------------------------------------------------------- +

I VI3tR M6P OUEflW RHdX I
ILOCAICN: spearfish Vkd Apr 24 16:41:17 19911

1 --------------------------------------------------------------------
I north: 4928000 east: 609000
WNDEW south: 4914000 west: 590000

res: 100 res: 100
--------------------------------------------------------------------.
WM : bugsites in grass
I----------------------------------------------------

Category Informt ion I
I #Idescription IcountI
I----------------------------------------------------I
S1........ .................... . . . . . . . . . . 1
1 21 . . . . . . . . . .... . .. .. . . . .. .. . . . . . . ... I
1 31 ........ .............................. 1I
1 41...... . . . . . ......... . . . . . . . . . . . . . . . . I
S . .. . .. . . . . . . . ...... ... . . . . . . .. . . I
1 61.. . . . . ..... . . . . . . . . . . . . . . . . . . I
171 . . . . . . . . . . .. ... . . . . .. . . . . ... . . I

1901 ........ .............................. I i
I ------------------------------------------------------------ I
I"IJ[AL I 901
----------------------------------------------------------------------------- +

After the table, the user is given the options of printing out a copy of the report and of saving the
report in a file.

AUTHOR

R. L Glenn, USDA SCS, NIi2-GCGIS
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NAME
v.medge - Selects edge vectors from an existing vector map, removes them, and creates a new vector
map.
(SCS GRASS Vector Program)

SYNOPSIS
varmedlge

v.nmedge help
va'medge input =name ontput=name

DESCRIPTION
v.rniedge allows a user to create a new vector map from an existing vector map, however ALL
OUThX boundaries will be gone. Any outer edge that needs to be retained will require adding another
outside boundary; v.digit can be used to provide this additional boundary.

Parameters:

input=nanw Name of vector input file.

output=name Name of vector output file.

NOTES
When using v.digit to add an additional boundary to a map, it may be necessary to break the boundary
of an existing area. The user *** MUSTRWFAfMBER ** that breaking the boundary of a named
area *** REMOVES 7HE LABEL, ***, and the area *** MUST BE RE-LABELED *** prior to
leaving vAigit;
-OR-
*** vrMedge will RElOVE that area boundary ALSO ***

This will result in MISSING data in a patching operation.

SEE ALSO
v.digit, vjerge, v.patch

AUTHOR
R L Glenn, USDA SCS, NHI--GIS
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NAME
v.scale.random - Creates a sitelists file of randomly placed symbols within a GRASS vector area.
(SCS GRASS Vector Program)

SYNOPSIS
v.scale.random
v.scale.random help
v.scale.random [--n rap=name site=anwe dot=nane [outdot=name]

scale =value [cover--value] [size=value]

DESCRIPTION
v.scale.random adlows a user to create a GRASS site_lists file containing sites randomly placed within
an area. T'his program is designed as an interface to v.random to aid the user in deternining the
number of dots to locate. This progam uses the same type of file listing the category and counts. This
file is then modificd to try to produce a pleasing dot count for a map of a specified scale.

COMMAND LINE OPTIONS
Flag:

-n Use category values, NOT category nanes.

Parameters:

map=name Input vector file name.

site=nanm Oatput site-lists file name.

dot =name Name of file containing labels and counts.

outdot=name Name of new file to contain scaled counts.

scale=value The denominator of the map scale.
Options: 1 - 999999999999

cover =value The fraction of the most dense area to cover with dots.
Options: 0 - 1

size=value The size of each dot, in centimeters.
Options: 0 - 100

SEE ALSO

s.menu, v.random

AUTHOR
M. L. Holko, USI)A SCS, NHQ-CGIS
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5 FORMAT DESCRIPTIONS

This chapter contains descriptions of file formats and drivers used by some GRASS programs.

Other software also distributed with GRASS is not documented in this volume; this includes programs
contained under the src.garden and src.related directories that the user must compile separately (see the
GRASS Installation Guide for compilation instructions). The src.garden directory includes program
interfaces that link GRASS 4.0 with other related software (including UW-RIM and BNOISE). The
src.relatcd directory includes programs to which GRASS has been interfaced that program developers have
allowed to be distributed with GRASS (such as UW-RIM and BNOISE, MAPGEN, GCTP, PBMPLUS,
and XGEN). These programs are described in their original program documentation.
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NAME
imagery - Description of GRASS image processing functions.

IMAGE PROCESSING IN GRASS
The following discussion is intended to provide a quick cverview of image processing in GRASS.
Some concepts and some hints are provided. For a more complete discussion and description of image
processing in GRASS see GRASS Tutorial: Image Processing.

EXTRACTING IMAGERY DATA INTO A GRASS DATABASE
Remotely sensed images are captured for computer processing by filtering radiation emanating from the
image into various electromagnetic wavelength bands, converting the overall intensity for each band to
digital format, and storing the values on computer compatible media such as magnetic tape.

"the GRASS programs that extract image data from magnetic tape can read LANDSAT multi-spectral
scanner (MSS) data (i.tape.mss), LANDSAT thematic mapper (TM) data, (i.tape.tm), and other
formats, such as scanned aerial photography or SPOT satellite data (i.tape.other). They extract the
bind data into raster files in a GRASS data base. Each band becomes a separate raster file, with
standard GRASS map layer support, and can be displayed and analyzed just like any other raster file.

UNREGISTERED DATA
"The band data extracted from tapes are assumed to be unregistered data. This means that the GRASS
software does not know the earth coordinates for pixels in the image. The only coordinates known at
the time of extraction are the columns and the rows relative to the way the data were stored on the
tape.

Dita can only be extracted into a data base that has an xy coordinate system, and not into a projected
data base (e.g., a UI'M data base). Thfis is to prevent users from mixing the unregistered data with
registered data in the same data base. The GRASS system comes with the data base imagery, which is
,an xy data base. New data bases can be created by users during GRASS startup. See the g.help
section on "Setting Up a GRASS IDtabase" for instructions on creating a new data base.

CELL HEADERS
"lhe cell headers for the band files in these x,y data bases are set to reflect the rows and cohlmns of th
extracted data. '"he north-south values represent the rows, and the east-west values represent the
colhuns. The resolution of the unregistered data is set to 1.

Note, however, that while the row nunibers increase from 1 to n from north to south, GRALSS requires
that the values of the user's current getoraphic region decrease from north to south. "lhe solution

adopted was to represent the rows with negative values (i.e., -1 to -n). 'this allows them to decrease
from north to south and. if the minus sign is ignored, to reflect the rov num-bers.

'ihe cell headers for the layers in xy data bases are set so that the coordinates at the center of each
pixel exactl) reflect the row and column for that pixel. The northern edge is set to 0- less than the
lirst row, the southern edge 0.5 larger than the last row, the west to 0.5 less than the first column, and
the east to 05 larger 1ha;l the last cohlmn. When the image is displayed on the graphics motitor, the
d.where comntmand can be used to report row, an(d colunmn values.
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For example, suppose rows 100-500 and columns 200-800 are extracted. Then the cell headers for the
extracted data will be given the following values:

north: -99.5
south: -500.5
west: 199.5
east: 8005
ns res: 1.0
ew res: 1.0

REGION AND MASK
Since the data layers are given essentially contrived cell headers, users must exercise extra care when
analyzing or displaying unregistered images. It is very easy for the user's GRASS region to have
absolutely no relationship to the data the user is attempting to display. ihis could happen when the
region is set for data extracted from one tape, but the analysis is attempted on data extracted from
another tape. A good habit to develop is to set the region to exactly match one of the band files. This
can be done using the GRASS g.region command.

Another pitfall is to have a mask set to a band file from one data set while trying to read another.
Even if the region is set properly, the data will appear to be all no--data since the mask will effectively
knock out any data. Be sure that the mask is either set to a related data layer or not set at all. See
r.mask for information on setting and unsetting the mask.

Please note that the tape extraction routines set your data base region to match the rows and columns of
the data that is extracted.

GROUPS
Since the band files are individual raster files, it is necessary to have a me~hanism to maintain a
relationship between band files from the same image as well as raster files derived from the band files.
The GRASS group data structure accomplishes this goal. The group is essentially a list of names of
raster files that belong in the group. For user convenience, groups are also created (and upxdated) by the
tape extraction routines. The tape extraction programs ask the user to supply a group riune as well as
to specify the bands to be extracted. Suppose that the user extracts bands 1, 2, mad 3 into a group
called nhap. Then the band files will become the raster files nhap.1, nhap.2, and nhap.3 and the
group nhap will list these 3 raster files as members of the group.

Groups can also be created and modified by the user using the GRASS conmmand i.group.

IMAGE REGISTRATION AND RECTIFICATION
Image registration and image rectification is the process of associating earth coordinates with lixels on
the image and then converting the unregistered raster files to raster files in a projected data base.

Image registration (i.points) is applied to a group, rather thai to individual raster files. The control
points are stored in the group, allowing all related bamd files to he registered in one step ralher than
individually.

Image rectilication (i.rectify) is applied to inidividual raster files, with the control points for the group
used to control the rectification and the group target (i.target) mscd to specify the data base wxhere the
rectified layer will live.

IMAGE CLASSIFICATION
hmage classification methods process all or a subset of the band tiles as a unit. Spectral signatures for
the image are generated (i.cluster) and thcn tused to prdtlicc .a landcowcr mnap (i.rmaxlik).
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'the signatures mtmt be associated only with the raster files actually used in the analysis. 'HIis means
that with a group subgroups must be created (i.group) that list the band files to be grouped for
classification purxpses. The signatures are stored with the subgroup.

Note that multiple subroups can be created within a group. This allows different classifications to be
run with different combinations of band files.

Also note that raster files produced by the classification process (i.maxlik) are automatically listed as
part of the grouip.

RECTIFIED VS. UNRECTIFIED ANALYSIS
There are two possible routes for processing image data. The first is to register the group (i.points),
perform the analyses on the unrectified band data (i.maxlik), and then rectify the results (i.re"ify).
The second is to register the group (i.points), rectify the band data (i.rectify), then "in analyse. on the
rectified band data in the target location (i.rectify). Both routes are permissible in 6RASS. Users will
most likely prefer the first. The second route requires leaving GRASS and re-runnfig GRASS under
the target location. It also will require that a group be created to hold the rectified band tiles since
i.rectify does not create or modify groups. Also, spatial filtering may not be as effective on rectified
data since the rectification of the data requires resampling the original data.

SEE ALSO
GRASS Tutorial: Image Processing

d.where, g.region, i cluster, i.group, i.maxlik, i.po;vts, irectify, i.tape.other, i.tape.mss,
i.tape.tm, i.target, r.mask

AUTHOR
Michael Shapiro, U.S. Army Construction Fngin, 'ring Research Laborato~y
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NAME
mnoitorcap - Description of device-driver data base file format.

DESCRIPTION
The d.mon command and all graphics comniands access a device-driver data base stored in the file
$GISBASE/etc/monitorcap. Tihis file contains a line for each graphics monitor on the system. Each
line contains six fields separated by colons:

name The name by which the user identifies the driver

program The full pathname of the executable driver or a patluv-me relative to $GISBASE

descriptiom A short four- or five-word description of the driver.

fifos Full pathinames to the input and output fifos over which the driver conmmnicates
with the libraries

tty The name of the tty from which the driver must be started, or empty if there is no
such restriction

mog A message to print to the user if an attempt is made to start the driver from the
wrong tty.

EXAMPLE
"The following is an example of a single-monitor system. The driver may be started from any terminal
and uses /dev/fifo.a and /dev/fifo.b for communication with application programs:

x:driver/X:graphics monitor:/devififo.a /devAifo.b::any terminal

This example has 2 monitors on the system, using the same device driver. Note that each has a
different nam field and uses a different pair of fifos. Also, each must be started on a specific terminal:

1 :driver/X:monitor 1:/dev/fifo.la /dev/fifo.lb:/devAty8:tty8
2:driver/X:monitor 2:/dev/fifo.2a./dev/fifo2b:/dev/ttylO:ttylO

NOTES
Each line in this file must refer to a valid driver. No conmnent lines are supported. Also, no blank
lines are allowed.

SEE ALSO

d.mon
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NAME

paint - Description of hardcopy color output system for GRASS.

INTRODUCTION

"The paint system allows the user to produce color hardcopy maps of vector, raster, and sites file data
at any scale. For a discussion of the GRASS paint functions, see the manual entries for p.chart,
p.colors, p.icons, p.Iabels, pJip, p.screen, and pselect.

PAINT DEVICES

The GRASS paint system supports multiple color printers using a device driver concept. The paint (p.)
functions listed above send graphics requests to device-dependent paint drivers. These drivers translate
the application requests into device-dependent requests to produce hardcopy maps.

INSTALLING A PAINT DRIVER

A number of paint drivers have been distributed with GRASS. The installation of a driver is a two-step
process. The first involves identifying the driver(s) which correspond to printer(s) connected to your
sv'stem and compiling those drivers. The second involves telling each driver which ib port it is to use.

"Ilh source code for the drivers lives in $GISBANSU,.Isrc/paint/Dfivers (The variable GISBASE
refers to the directory in which GRASS is installed on your system.)

"lhc selection and compilation of the drivers is done when GRASS is compiled as a whole.

oThe prt configuration is handled using the UNIX In command.

Iach driver expects to send its output to /dev/driver. For example, the tek4695 driver expects to
find a tektronix 4695 (or 4696) printer on /dev/tek4695.

Suppose the printer is actually on /devAtvlO. Then, a link named /dev/tek4695 is made to
/dev/tty 10:

In /devAtylO /dev/tck4695

NOTES
lere are 2 drivers which (1t not use it) poxrts. One is the preview driver, which sends its output to the
graphics screen instead of a hardcopy printer. 'his driver is very handy and should definitel, be
compiled on y'our system.

"1he other is the null driver, which is used for debugging purposes and probably should not be
compiled on your system.

If you compile either of these drivers, you shoulddn't crcate a /dev file for thern.

SEE ALSO

p.chart, p.colors, p.icons, p.labels, p.map, p.screen, and p.select

AUTIHOR
Michael Shapiro, U.S. Army C)nstniction Fmgineering Research Laboratory
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NAME
sites.S - Description of the GRASS s.menu "S' interface option.

DESCRIrTION
This describes the GRASS s~enu "S" statistical package interface option. See also the manual entry
for s.mwnu.

SPECIAL ADJUSTMENT
Due to the fact that "S' references all subscripts beginning with 1, and the GIS data begins with 0, it
was necessary to add 1 to the category numbers. Therefore, category value 0 ("no data") becomes
category value 1, category 1 becomes category 2, etc.

S DATA STRUCTURES
Below are descriptions of the data structures created by the interface. As a general comment, within
"S", simply typing the data structure name will display the values contained in the structure. You may
also find it interesting to display the data structures using the "S" function dpltO.

cat.hfsto, (cat.#Jkisto)
"Ibis structure contains the histogram for the categories in each map layer. The histogram contains the
number of cells of each category that occur in the user's geographic region (see wind.n, et al., below).
It is a 2-dimensional integer array (matrix). The first subscript references the map layer. The second
subscript references the category value.

examples:

cat.histo[2,5] is the cell count for layer 2, category 5.
catlhisto[2,I is the full histogram for layer 2.

Note: since more than one layer may occur in the data, and the number of categories in each layer
varies, it was necessary to create this structure with sufficient dimension to hold the largest category
value for all layers. Histogram data for categories which do not occur are set to NA C'S" notation for
"no data"). I-'ever, there is also an individual histogram structure for each layer: cat.l.histo,
cat2.histo, etc. These are simple vectors.

cat.naue•
This structure contains the namnes for the categories in each map layer. It is a 2-dimensional character
array (matrix). The first subscript references the map layer. The second subscript references the
category.

Examples:

cat.name[2,5] is the namne of category 5 for layer 2.
cat.name[2,] are all category names for layer 2.

Note: since more than one layer may occur in the data, and the nuniblr of categories in each layer
varies, it was necessary to create this structure with sufficient dimension to hold the largcs't categor.Y
vahle for all layers. Names for categories which do not occur are set to ". However, there is also an
individual category name stnicture for each layer: cat.L.name, cat.2.miame, etc. "'hese are simiple
vectors.

site.data
This structure contains the dtara for each site. It is a 3-dimensioalW inicer array. Tlh first sublcript
references the categories which occurred at the site. The second stubscript references the site. The, third
subscript references the layer.

GRASS 4.0 (Suimner 1991) U.S. Anny CFHU, 14



sites.S GRASS leference Manual sites.S

Examples:

site.data[,5,3] is the data for site 5 in layer 3.
site.data[,2,] is the data for site 2 in all layers.
site.data[,,1] is all site data for layer 1.

Note: the size of the first dimension will be the number of cells in a site, the size of the second
dimension will be the number of sites, the size of the third dimension will be the number of layers.

site-uode
Since "S' does not provide a statistical mode function, this structure contains the most frequently
occurring category for each site in each layer. It is a 2-dimensional integer array (matrix). The first
subscript references the site. The second subscript references the layer.

Examples:

sitemnode[5,31 is the mode for site 5 in layer 3.
sitexnode[2,] are the modes for site 2 in all layers.
site.mode[,1] are all site modes for layer 1.

Note: this 'mode' is not the strict definition of the mode. Since category 0 (which in "9" is category
1) represents "no data" in the GIS data bases, it was excluded from the mode calculations (essentially as
if it hadbeen NA). For example, if the data for a site are11 111223231 1, the mode will be 2.

layer.name
This structure contains the raster map layer names. It is a 2-dimensional array (i.e., a matrix). The first
subscript references the map layer. ihe cond subscript selects either the map layer name, or the map
layer title.

Fxamnples:

layer.nwne[3,11 is the naime of layer 3.
layer.name[3] is also the naime of layer 3.
layer.naune[2] is the namne of layer 2.
layer.nane[3'21 is the title for layer 3.

location

'Ibis is a simple character vector giving the GRASS location from which the data was extmaciei.

mapset

"lhis is a simlple character vector giving the GRASS mapset.

nlayers

"lhis is a simple iMt-ccr giving tihe iminber of ngill layers.

nsites

"[his is a simple integer giviig the number of sites.

site.x

"Ihis is a simple inlq-cr vector giving die geographic casting for each site.

sitc.n

Ibis is a simple intoi-cr vector giving the geo-graphic northiing for each site.
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dite.umme
This is a simple character vector giving the description for each site.

dutenst
This is a simple character vector giving the name and description of the site lists file from which the
sites were taken.

wind.n, wind.s, wind.w, wind.e
These are simple real numbers giving the north, south, west, east of the rnapset's current geographic
region.

wind.res
This is a simple real number giving the GRASS data base resolution (in meters).

S MACROS
You may find the following "S' macros helpful when referencing the 'site.data' and 'site.nide'
structures, since they allow you to specify parameters:

MACRO site.data(site, layer)

site.data[ , site, layer]

END

MACRO site.mode(site, layer)

site.nodefsite, layer]

END

MACRO USAGE
To select the site.data for all sites for layer 2:

?site.data(layer=2)

to select the site.data for site 4 in all layers:

?site.data(site=4)

to select the site.inode for site 10 in layer 1:

?site.mrode(layer=1 ,site= 10)

SORRY, BUT ...
These nmacros are x-ot provided by ihe interface. To use Ihese I macros.v ii will have to type them itito
a text file and then, from "S', issue the comnd'uil:

define(" <files:V)

SEE ALSO
s.db, s.in.ascii, s.menu, s.out.avcii, s.surf.idw, sites.format, sites.eMcur, sites.report
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NAME
sites.format - Description of GRASS site list file format.

DESCRIPTION
"This is a description of the site list files found in the GRASS data base. The files are kept in the
site-fists directory under the current mapset.

SAMPLE SITES LIST
l-kre is a sample site list:

namesample
desclsamje site list
728220 p182440 27
7270601181710P8
725500r1584000P29
719800 5187200030

EXPLANATION
Each record of data begins with a named field describing the record type, followed by fields of
information. The fields are separated by the pipe character

name
"Ibis field contains the name of the site list file, and is printed on all the reports.

It is permissible for this field to be missing, since the sites software will force this field to agree with
the namne of the site list file itself.

desc
This field contains a description of the site list file, and is printed on all the reports.

It is permissible for this field to be missing, in which case the site list will have no description.

point
Each site is described by. a 'px-int' record. The fields for this record are:

<east> .iorth> <zlescription>

<Zast> easting, for the site
<lorth> northing for the site
<.lescription> site description

"the cast and north fields, which are integers, must be present and valid or the record itself will be
skipped by the sites software. T[he description field is optional, but reconunended.

BUGS?
Invalid records will be (silently) ignored by the sites sofm are. Other record types may be added in the
ultLre

SEE ALSO
s.dh, sin.anscii, s.menu, s.oui.ancii, s.surf.idw, sites.S, sites.occur, siies.reporl

il\'ASS 4.1) (-,1111111 r I• 1 IM I. AMIN. / (mt1,1I-R1



sites.occur GRASS Rderece Mamial sites.occu-

NAME
sits.occur - Description of the site occwime report produced by s.newnu.

DESCRIPTION
This is a discussion of the site occurrmace repot produced by s.menu.

SAMPLE ouIPUr

SIE OCCOURRENCE REPCIR
Yakimna firing Center, Washington

Location: yakima
Mapset: sample
Site List: arch-erosion - archeology (34 sites)

Analysis Region:
north: 5199975.00

west: 692975.00 east: 737975.00
south: 5154975.00

Layer: arch-survey Archeologic Survey Areas (archbsurvey)

cells in analysis region: 810000
sites in analysis region: 34

degrees
cells % expected actual chi of

Site Characteristics cover cover sites sites square freedom

(0) No data 764310 11

(1) Hartmann,phase 1 25821 56-5 192 6 9.088 1
(2) Hartnann,phase 2 11032 24.1 82 14 4.084 1
(3) Waporaphase 3 8837 193 6.6 3 1.945 1

Totals 45690 100.0 34.0 23 15.117 2
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EXPLANATION
The "Site Occxurrce Rept provides aggregate site information orgaized by raster map layers.

The report header contains the following information:

Location
GRASS data base location (eg., yakima),

Mapeet
GRASS mapset (e.g., sanmpe)

Analyms Region
The rectangular area in which the analysis was run,
reflecting the current geographic settings of the users
mapset.

Site List
Name and description of the site list used for the repcrt and
the murner of sites in the list. See mamial enty for sjmewu
for more discusson about these site lists.

The rest of the report is divided into reports for each raster map layer specified by the user. In this
SAMPLE (UrI'PU, only one map layer (arch-swvey) was specified.

Certain information heads up each of these reports:

layer Identifies the raster map layer along with the map layer title.

cells in araiyds region
The size of the analysis region (in cells).

stes in anmlyds region
The number of sites in the analysis region.
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For each map layer category that occurs in a cell falling within the boundaries of the analysis region, as
well as totals for the map layer as a whole, various statistics are presented:

Site Characteristics
These are the numbers (i.e., values) and names (i.e.,
descriptions) for each category (i.e., characteristic) tbht
occurs in the map layer.

cells cover
The number of cells in the analysis region having the
category value (i.e., site characteristic).

% cover
The predominance of the category within the analysis
region.

expected sites
The nmnber of sites in the analysis region that would be
expected to be observed having the category value if all
sites were evenly distributed in the region.

actual sites
The number of sites in the analysis region that occurred in
cells having the category value.

chi square
Gives the user a statistical test of the hypothesis that 'site
distribution is dependent on environmental factors.' For this
hypothesis to be true, the chi-square test must fail since we
are calculating expected sites according to the hypothesis
thai 'sites are randomly distributed.'

degrees of freedom

Number of degrees of freedom for the chi-square test. Each
category value will have I degree of freedom, and can be
tested alone. Thc entire map layer will have 1 less degree
of freedom than the number of categories.
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NOTE Category zero (0) throughout GRASS repreents "no data." herekfore, it is reported, but not included in
the totals or in the computation of the chi-square statistics.

SEE ALSO
s.db, sin.ascii, s.renu, s.out.ascii, s.surf.idw, site.s.S, sites.fornmt, sites-report
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NAME
sites.report - Description of the machine readable reprxt output by simenu.

DESCREPTION
This is a description of the machine readable report produced by the simenu program.

SAMPLE REPORT
locationb'akirnatYakirna Firing Center, Washiigton
mapseompe
region northr1599975.000000
region south15154975Dl00000
region westN52975.000000
region east 1737975DOO0000
resolutionlroD000000
site listoaiple~arnple site list

point~ 4V28220 r5182440 P7
point P P27060 r181710 VS
point 0 P25500 r184000 P9
pointlý V1980O151872O0000

layer RcILtswvey lArcheologic Survey Areas (arch~survey)
layerpeetafion[Vegetation Study Plots

cat $P P64310OI~o data
cat V4 5821 FVtrhmanphase 1
cat 4 V 1 132 Phrtmann~phase 2
catgPW~87jWapora~phse 3
catPPP74333ýio data
cato 1P299 Oiff sagebrush/sanodberg bluegrass type (S-1)
catPPj732ýig sagebrush/sandberg bluegrass type (S-2)
cat 0P P97 xickwheat/sandberg bluegrass type (S-3)
cat P 412526 ,luebunch wheatgrass/swndbeag wheato rass type (S-4)
catpV5V0184pig sagebrushibluebunch wbeatgrass type (L1,)
catp~p2pig sagebnishiieedle-and-thread type (L-2)

mnatrix sizep

rnatrix [iI-pI- 14[
rnatfixl4PPPAP)

datali I1PPPPPPPPP
datall VR11 11ý 11111 IiIi
datao 1141111 [IR Vi Ii 11Ii1
datap i PPPP
dataPI2PPPPPPPPP
data p p ppp pp p
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EXPLANATION
The machine readable report file consist of lines of text, with fields that are separated by the pipe
character 1. The first field on a line defines the record type, and the remaninig fields are defined
according to the record type.

location

This record gives the GRASS data base location.

location <ame> <full name>

<name> Data base location

<full name> Long name for the location

,iapset
This record gives the GRASS mapset.

mapset <napset>

<mapset> Mapset under which the report was rum

region
The region records give the mapset region coordinates.

region north <N>
region south <S>
region west <W>
region east <4>

<N> North for current region (float)

<S> South for current region (float)

<W> West for current region (float)

-:E> East for current region (float)

resolution

This record gives the GRASS data base resolution in meters.

resolution <qes>

<res> Resolution of the data base, in meters (float)

point
"These records descfibe the sites that were used in the report. There is one 'point' record for each site.

point <site-ref> <E> <N> <lesc>

<siterelf> A reference number, used by other lines in the report to reference this site

<E> Site easting
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44:1P Site northing

<tdesc> A description of the site (usually an site number)

layer
These records describe the map layers that were used in the report. There is one 'layer' record for each
layer.

layer <iayer_ref> <name> <fulLname>

<4aver-ref> A reference number, used by other lines in the report to reference this layer

<name> Name of the map layer (raster file name)

<full name> Full name (title of raster file)

cat
These records give information about each category in each layer.

cat <layer_ref> <cat> <tount> <name>

<layer-ref> Reference number of the layer

<tat> Category nutmber

<Tount> Number of times this category occurred

<name> Full name of the category

matrix size
"This record gives the number of cells in each site.

matrix size <matrix size>

<mnatrix size> Number of cells per site.

matrix
"These records describe the locations of each cell in the site relative to the center of the site.

matrix ,tw_disp> <ns_disp>...

<ew_disp> east-west displacement from the site

<is_disp> north-south displacement from the site

"The displacements are in unrits of 1 cell, which is equil to the resolution of the data ,ise. TIey ,are
paired, and there will be <tnatrix size>pairs. 'lb cComputte the coordinates for the cell:

north site-north - <is_disp>* resolution
Cast site east + <Cw disp> res(ilution

data

"Ibis is thle site data. There is one 'data' record for each site for each layei. 'The <-atr Ild is repeated
-•matrix size> tilics.
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data <layer-ref> <site-ref> <ta>..

4ayer-j'ef> Reference number of the layer

4:ite..ref> Reference mnuber of the site

<tat> Category which occurred

SEE ALSO

s.db, sjin.ascii, sinwnu, .sxoW-ascii, s.surflidw, sitesY.S, sit es.fonmat, .ritesocczw
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APPENDIX: GRASS VECTOR DATA FILE FORMATS
t

David Gerdes, Michael Biggins, and James Westervelt
U.S. Army Corps of Fngineers Cotnzctio" Engineeing Research Laboratory

P.O. Bcz 9005, Qhanaign, IL 61826-9005

1. INTRODUCTION
To be used by GRASS programs, data must be digitally stored in a GRASS database. Data can be
entered into a GRASS data base in one of several ways:

(1) Hardcopy data (like paper maps) may be either digitized or scanned into GRASS's vector
file format;
(2) Data already available in another digital format (like ARC-INFO data) may be converted
into one of GRASS's digital data file formats, and stored in a GRASS database;
(3) GRASS analysis programs can be used to create new GRASS data from data already stored
in a GRASS digital data :le format.

GRASS commands operate on three basic forms of digital data: vector data, raster data, and sites data.
In whichever of these forms data are represented, supporting information is needed to describe the geo-
graphic location and nature of the data stored.
For data stored in GRASS vector format, information on the location of vectors, the vector topology,
vector category values, and category labels are stored in separate files. For data stored in GRASS ras-
ter format, additional files are also stored to hold information on category colors, the map's develop-
ment history, etc. Information on site (point) data locations and categories are stored in a single file.
The programs vsupport and r.support help the user build necessary GRASS support files for vector and
raster data. 1 Many GRASS commands automatically generate necessary support files. Refer to specific
GRASS User's Reference Manual (Westervelt, Shapiro, et al.) program manual entries to learn when the
user must explicitly create support files.

This paper describes the formats of files containing information on data stored in GRASS vector for-
mat. GRASS vector format is also referred to as digit format; the GRASS vector digitizing program is
named v.digit.
USACERL first released this GRASS vector file format with version 3.0, to store vector data without all
the topological infor-iation and data structures that are necessarily contained by files in USGS' Digital
line Graph (dig) format. The new digit file format makes it easier to update and edit files being digi-
tized, while maintaining the accuracy of vector data.

2. GRASS VECTOR DATA FILE FORMATS
Four basic files are used to represent the geographic location and nature of data in GRASS vector file
format. These files contain information on the location of vectors, the vector topology, vector
category values, and category labels. GRASS vector locations may be stored in ASCII or binary for-
mat. If the map is digitized in GRASS, another file containing the coordinates of points used to register
the map to the digitizing tablet is also stored.
Each file is assigned the same name (a user-assigned map layer name), but is stored in a separate sub-
directory of the user's current GRASS mapset (i.e., different subdirectodes of SLOCATION). Relevant
subdirectories are shown in the table below.

Prograr prefix indicae whedte command creae siuport files for rate Cr.) or for vear Cv.) dad.
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GRASS VFCrCR DATA DERECIORIES:

dig-asil: Cnti ASCII files in GRASS vector (dig) format.
dig: Contains binary files in GRASS vector (dig) format.
dig..Ous: Cotns topology information for files in GRASS vector

(dig) format.
dig-an: Contains the locations at which category labels will be

placed for files in GRASS vector (dig) format.
dig-cats: Contains the categoty text labels used for files

in GRASS vector (dig) format.
reg: Contains the geographic coordinates of points used to register

to a known coordinate system a (vector) map layer digitized with
the GRASS v igit program.

3. HELPFUL TIPS
To import a map layer into GRASS 4.0, at least two files are needed. They are a digasdi file (or a
dig file, its binary representation) describing the geographic locations of vectors, and a dig-att file
describing map feature attributes. The dig.asadl contains some brief header information to describe the
map region, etc., as well as line segment information. The attribute file contains information as to
what type of feature the attribute describes, the xy map coordinates of the label placement, and an
integer number represenfing the attribute. It is also recommended that a separate ASCII file be pro-
vided with which to cross-reference these attributes with textual information.

"There are a few important restrictions on the import files:

"* Area attribute coordinates MUST' be located within the area.
"* line attribute coordinates MUST be doser to the line they describe than any other. This implies

that they must NCOr be located on a node where two or more lines meet.
"* Vectors (as separated by A, L, and P in the dlg-asdi file) must N(OJ cross one another. Instead,

each should be broken into separate traces all ending at the same point. Ths point is then
defined as a node. These lines should be snapped, (i.e., the common x and y values are exactly
the same value for each vector).

"* There should be one and only one vector defining a given border or line (i.e., if two areas share a
common border, that border should only be specified once). As another example, if a road (Line
information) and an area boundary (Area Edge information) share a common line within the same
map overlay, this line should be digitized once as an Area Edge so that the area may be resolved,
but the line may also then be given an attribute to identify it as a road. The user is advised to
NOr mix data types like this in a single file, but it may be done in this manner.

"* If there are vectors that are identified as Area Edges, this implies that it is possible to complete
each area by following one or more Area Edges that are connected by conmmon nodes, and that
all such line traces can each be resolved into closed areas.
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4. DIGASCII AND DIG FILES DESCRIBING GEOGRAPHIC LOCATIONS OF VECTORS

Like their pre-3.O counterparts, the new digwascu files have two components: a header, and the series of
vectors digitized2 The header contains historical information, a description of the map, and its location
in the universe. It consists of fourteen lines. Each line has two parts. The first part of each line is a
description of the data on that line, while the second part of the line contains the data. A sample
dg-asdi file header is shown below:

ORGANIZATON: US Army Const. Eng. Rsch. Lab
DIGIT DATE: 03/18)91
DIGIT NAME- michael higgins
MAP NAME. vxdigit example
MAP DATE. 12/25)90
MAP SCALE: 24000
OH-IER RIN})
ZONE: 5
WEST EDGE 608000.00
FAST EDGE- 630000 .0
SOUTHI EDGE- 3720000.00
NORTH EDGE 3739000.00
MAP THRES1 I 00.00
VERTh:

The description of the data starts in column 1 and continues through column 14. The description is
left-justified and it MUST be padded with blanks up to and including column 14. Data begins in
column 15 of the header. The size limits of the header data lines follow below.

ORGANIZATON: Limited to 30 characters
DIGIT DATE Limited to 20 characters
DIGIT NAME: Limited to 20 characters
MAP NAME- limited to 40 characters
MAP DATE. Limited to 11 characters. Prefer mm/dd/yy
MAP SCALE. Integer
O ITHER lNF: Limited to 73 characters
ZONE. Integer
WEST EDGE Real number (double)
EAST EDGE Real mner (double)
S(XLTH EDGE- Real number (double)
NORTH EDGE Real number (double)
MAP TIIRESRt Real number (double)
VER- Unused

"The first five lines of the header contain historical infonrmaion. Remaining lines contain information
about the map and its location that are used by v.digit. The map edges (defined by the eastings and
northings) must describe a region large enough to encompass the entire map. If the MAP THREFSH is
unknown or irrelevant, set it to 0.0.

Vectors appear in the second portion of the digascii file, beneath the header information. Three vector
types exist: Area Edges, Lines, and Points. The type of vector appearing in the digascii file will
depend on the way in which the map features were digitized. In general, a soils map, consisting of a
series of polygons, would have been digitized as an Area Edge; a feature like roads or railroads would

2 Note: The dig file is a binary machine-readable rqepesaetatio of the digascii file. Here, we examine the

diga.jzcii file became it is readable by the uer'.
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have been digitized as a Line Edge; a map depicting features without area, like one of sewage outfalls,
would have been digitized as a Point.

Although possible, users are discouraged from placing both vector types in the same file. A vector that
is used both as an Area Edge and a Line (e.g., a road also serving as a boundary) should be digitized as
an Area Edge. Do not double-digitize. An example of vector data as they appear in a dig.ascii file are
shown below. Vectors digitized as Area Edges are preceded with an A, while vectors digitized as lines
are preceded with an I, and vectors digitized as points are preceded with a P.

A3
372474738 616579.60
3724722.69 613539.73
3724703.68 610786.90

L3
373486231 61204333
3734872.42 614662.14
3734871.44 618094.75

A2
3734871.44 618094.75
3734456.04 618142.16

A5
3734456.04 618142.16
3734446.65 618202.64
3734407.49 62052438
3734107.06 62052359
373332651 620526A8

L6
373281136 624620.86
3732188.15 624627J.1
373171429 624641.11
3729790.89 624635.87
3729631.08 624640.55
3729497.65 624631.16

P2
373280025 624625A6
373280025 624625.46

Each vector definition consists of two parts: a description line, followed by a series of coordinate
pairs. The line describing the vector will specify both the type of vector it is (Area Edge, Line, or
Point), and the number of points (coordinate pairs) that were used to cmstruct the vector. For example,
in the below vector definition, the description line contains the letter A (specifying that the vector is an
Area Edge), followed by the number 3 (notifying us that this vector consists of 3 points).

A3
3724747.38 616579.60
3724722.69 613539.73
3724703.68 610786.90

For each vector definition the description line then consists of: (1) a letter A, L, or P defining vector
type (as Area Edges, Lines, or Points, respectively), (2) followed by one or more spaces, (3) followed
by a nunber stating the number of points used to define the vector. This line can be written using the
Fortran format: A, IX13. Following the data line that describes the vector will be the actual coordi-
nates of which the vector consists. Note that the coordinates are stated as pairs of Northings and East-
ings (yx), in this order. This differs from the format of the dig files used by pre-3.0 versions of
GRASS, in which this order was reversed. These lines can be written with the Fortran format:
2(1XF122).
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5. GRASS VECTOR ATTRIBUTE FILE FORMAT

GRASS attribute files will be used to store attribute information associated with GRASS vector files.
The attribute file will contain category numbers that will be used when generating a raster (cell) file,
and may also be needed when converting GRASS files to other systems' data formats. Attribute files
will be stored in ASCII in their own data directory and can be used by v.igit or any other GRASS pro-
gram. "lhe words attribute and category are used interchangeably in this paper.
There is one type of data line in the attribute file. The data line will specify the type of map feature
(Area, Line, or Point), category location point (x,y), and a category inumber. This category number
should be cross-referenced to a textual description in a separate ASCHI file. An example follows:

A 62836851 3727988.27 7

Columnui D)ta Field
1 Iither an A or L which specifies the type of map feature.

(Other codes may and will be allowable in the future.)
2-3 Spaces.
4-15 Easting (x) of category location point. Right-justified.
16-17 Spaces.
18-29 Northinug (y) of category location point. Right-justified.
30-31 Spaces.
32-39 Category number. Right-justified.

The catagorn location point for an Area map feature must be inside the area. A category location point
for a L.ine feature must be a point somewhere on the line, preferably towards the middle of the line and
not at a node. A category located at the nodes of lines would make it difficult to determine the line
with -which the attribute is meant to be associated. The category location point for lines with only two
points (which are nodes) will be the midpoint of the line, which will have to be calculated. The mid-
point fomula is as follows:

x= (xl+x2)/2, y= (yl+y2)/2
The category location point for a Point map feature will be the same as that of the Point.
If no attribute is associated with a particular map feature then no line will exist for it in the map's
dig-att file.
Attributes are attached to their corresponding features by running the GRASS coxnmand v.support or
v.import. Currently, if more than one attribute is associated with a feature, all but the first will be
ignored, and a warning message given to that effect. The GRASS User's Reference Manual (Wester-
velt, Shapiro, et al.) details the use of these commands.
A brief example of an attribute file is shown below:

L 386073.72 3903017.14 101
L 405139.94 389683827 102
L 403345.13 3894572.69 102
A 383186.04 390311752 524
L 386023.05 3901056.16 104
L 38898059 3901737.43 105
A 388554.45 3899862.40 533
A 392332.92 390034536 533
A 405541.79 3899489.16 563
L 38599759 3900572.64 101
A 381782.42 3905945.17 501
A 39711053 389825152 999
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6. CONVERTING DATA AMONG VECTOR, RASTER, AND SITES DATA FORMATS

If you need to convert data into a specific file format, GRASS contains programs that will convert data
to and from GRASS raster, vector, and sites file formats. For example, vto.rast converts vector data to
raster data, and vioxies converts vector data to sites data. The following GRASS programs are used to
convert data among GRASS raster, vector, and sites formats:

Raster Data Sites Data Vector Data
rnine s.inascii v.to.rast
r.poly s.outascni v.to.sites
r.thin vin.ascii
r.inAscii v.out.ascii
routLasci
r.n.sunrast
rinll

Other GRASS programs exist to convert data files in GRASS raster, vector, or sites formats to other
systems' data file formats, and to bring data files in other systems' fonmats into GRASS' data formats.
For example, vin.arc can be used to import ARC/INFO data into GRASS vector format, and v.outarc
can be used to export GRASS vector data to ARC/INT's data file format.

7. GLOSSARY

Area: A closed polygon, built with one or more Area Edges.

Area Edge: A vector that defines a portion of an area boundary or polygon.

Attribute: An integer numter that identifies a specific type of map feature. This can be thought
of as being equivalent to the category value in the raster side of GRASS.

Line: A vector that defines a linear feature (e.g., roads).

Line Segment: A straight line with two discrete end points.

Map Feature: A line or area on a map.

Node: A discrete point where one or more vectors end.

Vector: An element within the digascii or dkgfile that is defined as Point, Line, or Area Edge
infonnation and consists of a number of coordinate pairs, which define the nunter of
line segments.
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m.dted.examine ......................................................................................................... page 176
m .dted.extract ......................................................................................................... pag e 177
m.eigensystem ............................................ page 460
m.examine.tape ......................................................................................................... page 179
m .flip ......................................................................................................... pag e 180
m .gc211 ......................................................................................................... pag e lSl
m.geo ............................................ page 462
m.get.fips ............................................ page 465
in.get.stp ............................................ page 466
m .|12gc ......................................................................................................... p age 182
m .112u ......................................................................................................... p age 184
m .IuIc.U SG S ......................................................................................................... page 187
m .IuIc.read ......................................................................................................... page 189
m.qcalc ............................................ page 467
m.region.l . ......................................................................................................... page 190
m .rot90 ......................................................................................................... pag e 192
m.setproj ............................................ page 468
m.stp.proj ............................................ page 469
in .tiger.region ......................................................................................................... page 193
m .u211 ......................................................................................................... pag e 196
monitorcap ........ page 512
old.cmd.sh ............................................................... .......... page 439
p .chart ......................................................................................................... p ag S9
p .colors ......................................................................................................... pag , '.00
p .icons ......................................................................................................... pag e 201
p .labels ......................................................................................................... pag e 202
p .m ap ......................................................................................................... pag e 205
P.ppm ......................................................................................................... pag e 217
p .screen ......................................................................................................... pag e 219
p .select ......................................................................................................... page 220
paint ........ page 513
r.average ......................................................................................................... pag e 221
r.basins.fill ......................................................................................................... pag e 224
r.binfer ......................................................................................................... pag e 225
r.buffer ......................................................................................................... pag e 233
r.cats ......................................................................................................... pag e 235
r.clu n p ......................................................................................................... pag e 237
r.coin ......................................................................................................... p ag e 238
r.co lo rs ......................................................................................................... p age 241
r.conibine ......................................................................................................... pag e 244
r.coinpress ......................................................................................................... pag e 253
r.co st ......................................................................................................... p ag e 255
r.covar ......................................................................................................... page 257
r.cro ss ......................................................................................................... p age 259
r.describe ........................................................................................................ page 261
r.d rain ......................................................................................... . . .......... p age 263
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I.grow ......................................................................................................... page 265
rin.ascii ......................................................................................................... page 267
r.in.erdas ............................................ page 470
r.in.I . ......................................................................................................... page 269
r.in.miads ............................................ page 471
r.in.sunrast ......................................................................................................... page 271
r.infer ......................................................................................................... page 272
r.info ......................................................................................................... page 276
r.line ......................................................................................................... page 278
r.los ......................................................................................................... page 279
r.mapcalc ......................................................................................................... page 281
r.m ask ......................................................................................................... page 287
r.m filter ......................................................................................................... page 288
r.neighbors ......................................................................................................... page 291
r.out.ascii ......................................................................................... ............... page 293
r.patch ......................................................................................................... page 294
r.poly ......................................................................................................... page 296
r.profile ......................................................................................................... page 297
r.random ......................................................................................................... page 299
r.reclass ......................................................................................................... pagu - 301
r.reclass.scs ............................................ page 472
r.report ......................................................................................................... page 306
r.resam ple ......................................................................................................... page 308
r.rescale ......................................................................................................... page 309
r.slope.aspect ......................................................................................................... page 311
r.stats ......................................................................................................... page 315
r.support ........................................................................................................ page 318
r.surf.contour ......................................................................................................... page 320
r.surf.idw ......................................................................................................... page 322
r.surf.idw 2 ......................................................................................................... page 324
r.thin ......................................................................................................... page 325
r.traj ......................................................... ............................................... page 326
r.traj.data ......................................................................................................... page 328
r.transect ......................................................................................................... page 329
r.volum e ......................................................................................................... page 331
r.w atershed ......................................................................................................... page 3M
r.w eigh t ......................................................................................................... page 3-38
r.w eigh t.new ......................................................................................................... page 341
r.w h at ......................................................................................................... p age 343
rgb .hsv.sh .............................................................................. page 440
s d b .rim ......................................................................................................... p age 345

in .ascii ......................................................................................................... p age 3W
s.m enu ................ ....................................................................................... page 362
s.o ut.ascii ......................................................................................................... p age 366
s.surf.idw ......................................................................................................... page 3
s.to.vect ............................................ page 473
shade.rel.sh .............................................................................. page 441
show.color.sh .............................................................................. page 443
show.fonts.sh .............................................................................. page 444
sites.S ........ page 514
sites.format ........ page 517
sites.occur ........ page 518

536



Format Contributed Shell Main
Descriptions Commands Commands Commands

sites.report ........ page 522
slide.show.sh .............................................................................. page 445
split.sh .............................................................................. page 446
start.man.sh .............................................................................. page 447
tiger.info.sh .............................................................................. page 448
v.area ......................................................................................................... page 369
v.cadlabel ......................................................................................................... page 370
v.clean ......................................................................................................... page 371
v.db .rim ......................................................................................................... page 372
v.digit ......................................................................................................... page 389
v.export ............................................ page 474
v.extract ............................................ page 476
v.import ......................................................................................................... page 390
v.import ............................................ page 478
v.in.arc ......................................................................................................... page 392
v.in.ascii ......................................................................................................... page 398
v.in.dlg ......................................................................................................... page 399
v.in.dlg.scs ............................................ page 485
v.in.dxf ......................................................................................................... page 401
v.in.scsgef ............................................ page 486
v.in.tiger ......................................................................................................... page 404
v.in.tiger.scs ............................................ page 487
v.make.subj ............................................ page 489
v.merge ............................................ page 490
v.mkgrid ......................................................................................................... page 405
v.mkquads ......................................................................................................... page 406
v.out.arc ......................................................................................................... page 408
v.out.ascii ......................................................................................................... page 411
v.out.dlg ......................................................................................................... pa ,• A12
v.out.dlg.scs ............................................ page 491
v.out.dxf ......................................................................................................... page 413
V.out.moss ......................................................................................................... page 414
v.out.scsgef ............................................ page 492
v.patch ......................................................................................................... page 415
v.proj ............................................ page 494
v.prune ......................................................................................................... page 417
V.Psu ............................................ "age 495
v.psu.subj ............................................ page 496
v.random ............................................ page 497
v.reclass ............................................ page 498
v.report ............................................ page 501
v.rmedge ............................................ page 504
v.scale.random ............................................ page 505
v.spag ......................................................................................................... page 418
v.stats ......................................................................................................... page 419
v.support ......................................................................................................... page 420
v.to .rast ......................................................................................................... page 422
v.to .sites ......................................................................................................... page 423
v.transform ......................................................................................................... page 424
v.trim ........................................................................................................ page 426
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