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SECTION 1

INTRODUCTION

BAC KGROUND

The Air Force is interested in determini ng the impact of airport activities on
local amb ient air quality . Currently, an air -quality computer model such as

the Air Quality Assessment Model (AQAM ) is used to evaluate the air-quality

impact of airports , both in their current configurations and with proposed op-

erationa l or other changes. In most air -quality models , including AQAM , a

Gauss ian di spers i on formulat i on wh i c h i s par ti cularl y adap ta b le to small d i s-
tances and pollutan t travel t i mes assoc i a ted w it h a i rpor ts i s use d. Models

based on the superimposition and addition of Gaussian plumes from poi it , 1 :ne,

or area sources have ra ther di f f icul t ou tput, which must be interpreted for

assessmen t of environmenta l impact. The direct computer output of AQAM , for

i ns tance , are tables with up to 312 X- and Y-coord i nates of pollution concen-

trations for each of five pollutants . These tables are both time consuming

to read and meaningless to someone unfa m iliar with air -pollution analysis.

A contour- plotting routine is therefore required to graphically produce lines

of equal concentra t i ons . T~,ese contour plo ts can be used in conjunction with

a map of an Air Force Base and vicinity for air -pollution dispersion analysis.

OBJECTIVE

To min imize the efforts of AQAM users in obtaining computer-contoured displays
of AQAM predictions , the con touring pa:kage should be fully interfaced wi th

AQAM . This could be accomplished by a contouring input tape generated during
runs of AQAM . Thus , the purpose of this research effort was to develop and

3
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implement a plot input tape mechanism to interface the AQAM short- and long .-
term models (refs. 1 and 2) with the contouring plot package developed at the
Civil Engineering Research Facility (CERF ) of the University of New Mex i co and
to test the contour plot package.

SCOPE

A software package was designed to accept data from cards or from a contour
plot i nput ta pe generate d on an AQAM run . The user sh ould have con trol
through an in put command structure , over which data will be plotted , and the
specific contour l evels , their tensions and dashli ne patterns that would be
used in each contour plot. It was decided tha t a driver program which would
interface the user ’s intentions -- expressed in terms of input instructions ,
user data , and the con tou r ing  code -- and the system plot package was prefer-
able to an approach in which the user would have to code a driver program for
each different application and recompile the contouring program .

The data-management mechan ism for AQAM calculations is developed in section 2
of this report. Since the i nput data matrix of predictions is typically

equa l to 17 by 17 , it was necessary to provide linear bivariate interpolation
of the or i ginal AQAM output to effectively double or triple the dimensions of

the input matrix. This capability, .r~ ~~~~~ is also presented . The con-

tourin g algorithm is described in section 3. Two other important code fea-
tures for contour-curve fitting with splines under tension and a dashline-

patterned contour-line drawing capability are also discussed . Graphic display

capabilities and several examples are provided in section 4; detailed i nforma-

tion on the required inpu t instructions for the AQAM contour-plotting package

is given in section 5; and conclusions and recommendations are contained in

section 6. Examples of input instructions are also provided (appendix A)

followed by examples of AQAM calculations for Scott Air Force Base (appendix B).

1 . Wangen , L . E . , and Ro te , D . M . , 4 ‘ u ,  
~ ‘ .1 1 .‘~~~~ .

‘ I f ; ~~~~ 
c)~) r) ..’u t .~ . ~A ‘ I

p A ir !~~~~ • ) ) f ‘ru f’u~, A FWL-TR -74- 54 , Air Force Weapons Laboratory,
Kirtland Air Force Base , New Mex i co , May 1975.

2. Wangen , L.E. , and Rote , D.M., ‘i ; ‘uI ’r . ’I: ; ! . 1: ~:~,i , ’ 1 t~u •~1 ’ ~i~ .‘~ J,’l
J~’r ,l ip  1 ‘r. r t i , ,Iu — . 1 ’  . : t . : t  ‘

~~ . 1 , 1 : 17 , AFWL —TR— 7 4—3 0 4 , A i r  Force
Weapons Laboratory , Kirtland Air Force Base , New M e x i c o , February 1975.
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SECTION 2
DATA MANAGEMENT OF AQAM PREDICTIONS

It was necessary to develop an AQAM plot restart tape format which would be

wel l suited to the generalized model (ref. 3). AQAM -predicted concentration
data fall into two categories , grid concentration data and special receptor
concentra ti on data , as shown below :

Spec i al Rece p tor
Gri d Concentra t ion Data Concentration Da ta
~ p P 1 3  P in CSR1
P2 1  P22 P23 P 2n CSR 2
P3~ P32 P 3 3 

~‘n CSR 3

~k1 ~k2 
13
k3 ~kn CSR ç

The ma pping of grid concentration data into a list of concentrations and the

concentration of special receptor data are as follows :

C . is the concentration of pollutant for receptor grid cells j = 1, m and m =

17 x 17; CSR 1 is the concentration of the i special receptor at 
~~~~ 

and
= 15.

(C 1, C 2 ,  C3 . . ..  C1~ CSR 1, CSR 2 . . .  CSR Q )

The relat ionship between C~ and 
~kn (shown above) is as follows :

C 1 C2 . . .  C 17 C 1~ . . .  Cm

P 11 P 1 2 . . . P ln  P~ ~kn
where m = 17 x 17 , N = 17 by K = 17. T hus , is mapped into C~ where n = 1 ,
N and k = 1 , K and j = k + (n - l )*K.

3. Menicucci , Dav id F., .1 . ’ ~~~~~~~~ ~~~~~~ ~~~~~ ~‘
‘. ‘ ) 7 ’

~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~

in.! ~
) r ’t r ‘~~ ;~~~

‘ /c (‘
~~~ .) , AFWL-TR — 7 5-307 , A ir Force Weapons  Labora -

tory, K i r tlan d A i r Force Base, New ‘lexico, Decem ber 19 75.
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~~ [~~Et L~ R~ L~ ~~ I
(h) T i e  B lock

P~ ravi eter Formd t ‘
~ ir e

Time (110) iCT1M ~
lionth (Alo ) IMONTII
Weekday 0. Weekend - 1 (110) IWDOE
Tit l e (P.10) ITITLE(8 )
NUlilber of Pollutants (110)
Pollutants (P.10) IPOL L (5)
X— and V -Coordinates of
Lower Lef t Corner of
Receptor Gr id (110.3) XYCRG (?)
NulIlber of Rows ( 110)
NUI Iber of Columns (110)  tICOl.
X- and V -Gr id  Spacin g (no. 3 ) x~s~Number of Special Receptors (110) NSRP
X- and V -Coordinates of
Special Receptor (110.3) XVSPE (30)
lIeteoroloq ical Da ta

Stabi lit y Cate~ory (110) ISC
Wind Speed (I,i ,sec ) (110.3)
Wind Direc tion (deq ) (110.3) ND
l) ’ i ’ p e r dt U r I ’ (‘I) (110.3) TEMP
D l x i n )  Depth (o) (110.3) iM ID

(c ) He ade r  d~~i i l d

Concentrat ion Loncentrat lor ~ i,ohi ) ’ e n t r I t  ion LOt i 0 0 0 t I ’ ,it iOnL~ . .~J ~~~~~~~~~~en t~~~~ ~~~~~h hwd)j I
(d) Pollutant Data Bl oi k

Figure 1 . Structure of AQAM Contouring Input Tape 
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The contouring input tape conta ins Several time block s as shown in figure la.
Each time block contains a header record and a pollu tant data block for each
of five pollutant types as illustrated in fi gure lb . The forma t of the hea der
record is shown in figure lc. Each pollutant data block contains concentra-
tion data for the four source classifications: aircraft , a i rbase , env i ron-
men t, and tota l (fig. id).

The AQAM receptor grid represents a sampling domain in two di m ensions , in
wh ich model calculati ons are made. The l ower left-hand corner of the grid ,
the num ber of rows and co l umns , and the spacing between mesh points are chosen
by the L’ser. The typical AQAM grid size is 17 by 17 , but rec tangular grids
can be used as long as the total receptors are less than 312. The smoothness
of the contours is dependent bo th on the tens i on of the con tour and the rank
of dimension of the AQAM receptor grid. The expansion capability allows the
user to double or triple the dimension of the origina l receptor grid through
a s imp le linear b ivar ia te i nte rpola t ion al gor it hm . It i s generall y felt tha t
the interpolated matrix con tains no more real i nforma ti on than did the or ig-
inal matrix. AQAM predic tions at special receptor locations within the recep-
tor gr i d are likel y to show much hig her concen trat i ons than pred i c ti ons a t
mesh poin ts because of their proximity to sources when taking into account
meteorolog ical condition s. The expansion capability is beneficial when one
must use a receptor grid that is small (less than 12 by 12) or when there are
s p i kes in the gri d pred ictions.

7



SECTION 3

CONTOURING ALGORITHM

The develo pment of the AQAM contouring program involved the establishment of a

data- preparation mechanism and computer software, modif ica t ion and imp l emen-
tation of existing software packages , and concatenation of all software wi th
system p lot packa ges . A l i tera ture search was performe d but ver y l itt le
useful i nforma tion on com puter con tour i ng was foun d. T he contourin g p ro grams
avai la b le from com pute r sof tware com pan i es were eit her too ex pens i ve , too
complicated in genera l , produced contour plots of insufficient quality and
accuracy, or requ i red too much e f for t  in  terms of i n pu t on the par t  of the
applications programmers.

CONREC CONTOURING CODE

Comun ications wi th Mr. Tom Wright of the National Center for Atmospheric

Research (NCAR) indicated that a contouring code named CONREC , in use at NCAR ,
might be adapted for use in conjunction wi th AQAM . CONREC , authored by Mr .
Tom Wright , is a Fortran calla ble subroutine for two-dimensional contour
plotting (ref. 4). CONREC accepts a two-dimensional array of input data to be

contoured . For each contour level the algorithm searches along the perimeters

of the input matr ix , interroga ting successive mesh points . In the event the

mesh point to the l eft is less than or equal to the contour value which is

also greater than the mesh po i nt to the r i g ht , the al gor i thm f i n ds the star-
ting position for a given contour level. A subprogram is called to trace the

contour from this start i ng posit i on by l i nearl y inter pola ti ng the nei ghbor i ng
mesh points. The inequality between left and right mesh points and book-

keeping in the subprogram which traces the contour line guarantee that no

contour will be drawn twice. The internal rows of mesh points of the input

array are similarly searched for starting positions , and each contour is

traced in turn from its starting position. This procedure is repeated for

each contour level . The contour l ines which are to be labeled are drawn first.

4. Wright , T .J . ,  Ut!l1~~1 PLi ttI~ :i I ‘~ i :” ,:~~ z~~ ,V’ ,1!i’ , Atmospheric Technology ,
Nationa l Center for Atmospheric Research , September 1973.
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In the smoothing version of this algori thm , the l inearly interpolated points
for each contour line are smoothed by spl ines under tension (ref . 5). The

smoothed contour l ines are then labeled by a software dash line subroutine.

The operating system and the Fortra n comp iler at NCAR , however , are not

standard CDC software. Computer codes at NCAR are not compatible wi th  the
standard CDC 6600 compilers l ike those at AFWL . More spec i f i ca l ly ,  nons ta n-
dard input , output , and shifting operations are handled differently by the

Fortran compilers at these installations. It was therefore necessary to

nioe.ify the NCAR routines w hi c h ha d NCAR system dependencies and add codes
appropriate to the standard CDC Fortran FTN 4.2 compiler. Linking the con-

touring code to the AFWL system plot package was accomp lished with a set of

stop -gap routines.

CONREC was also modified to al low for grea ter user control , and hence f lexi-
bility , in the type of contours generated . Data structures which allow the

user to s pec ify unequal con tour levels , a tension parameter used in smoothing,

and the dashl ine pattern for each contour line were implemented .

Smoo th con tours wh i ch do no t overla p must be obtained by both adjust ing the
tension parameter and by increasing the resolution of the input array. A

su brouti ne wh i ch increases the i nput mes h d a t a  f rom N by K to 2N - 1 by 2K

was programmed by averaging neighboring points for bivariate linear inter-

polation. Other resolution-increasing techniques such as bicubic spline

interpolation tend to produce oscillatory interpolation for typical AQAM

concen tration data because of the rap idly chang ing derivatives in the concen-

tration surface and therefore were not considered .

SPLINES UNDER TENSION

Two important requirements for contour maps are that contour l ines not inter-

sect and each contour line be smooth. A number of curve-f i t t ing techniques
wh ’ rh a l low for curve smoothing have been developed , but when they are appl ied

5. Cl ine , A.K . ,  “Sca la r-and- Plana r-Val ued Curv e F i t t ing Using Splines
Under Tensi on t , ~ . 1  ~:, Vol. 17 , No . 2 , April 1974 . pp. 218 -223 .

—•... ——--•~---- - —-——-—.———--- . . . .  —‘-‘-—-—--.- -.-—---.- - - -.- . .  — -—--- , — .  ----- - —~~~————--—-----. .- .-.- -~~ - . --..- ---.- - -~~--. -~~~~~~~~~~~~~~~~~~~~~~~~~~ L’ ~~~~~
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to con tour plotting , smoo th con tour l i ne s w h i c h overla p or i nterse ct resul t.
A. K . Cline (ref . 5) using spl ines under tens ion has developed techniques for
planar curve fitting. Both opened (nonperiodic) and closed (periodic) curves
are considered . The important characteristic of splines under tension , as
opposed to other curve-smoothing and interpolation techniques , is that with
sufficient tension a curve can be drawn as close as desired to polygonal lines
drawn through the knots and still be smooth. A unique feature of the AQAM
contour—plotting program is the capability of specifying the tension parameter
for fi tting smooth contour lines for a particular contour level . This is
important in contouring air -pollution concentrations. Typically, there are
lar ge spikes in the concentration surface. When Contours are drawn at level s
which are changing rapidly --corresponding to large partial derivatives in the
concentra tion surface-—the resolution of tie data for that contour is typi-
ca lly very low . This means that the contour curve is based on only a few
knots. An increase in resolution may rrovid e more knots on which to base the
contour . To circumven t the nee d for unreasona b ly hi gh resolu t ion da ta ,
s pli nes under tens i on can be use d effec tively to insure that contours which
are based on a small number of knots do not intersect. In terms of AQAM
contouring app l i ca ti ons , the im p l i ca ti on i s tha t low tens ion can be s pecif i ed
for low contour levels and greater tension can be specified for higher contour

levels where there is a possibility that the low resolution of the data to-
gether with insufficient tension will produce an intersection of contour

lines . The dimensionless tension parameter ranges front 1 to 30. F ig ure 2
illustrates the effect of tensions 1 to 9 on curves drawn through four knots.

DASHLINE PATTERNS

Some choices of contour levels inevitably produce small contours wi thout

labels which indicate the height of the contour. These nay be level curves
near the top of a spike or local maxima . Dashline patterns can be used

effectively when this situation occurs; i.e., the pattern of the line identi-

fies the level even though it has no label . Thus , the user by specifying a
dashline pa ttern for each contou r l evel can enhan ce the clar ity of the con tour
plot . These patterns and their numbers are given in figure 3.

10 
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SECTION 4
GRAPHIC DISPLAY TE CHNI QUES

In the interest of obtainir :T clarity in the presentation of AQAM calculations ,
an investigation was made into other computer graphic display techniques.
Figure 4 i l lustrates the superimposition of line -drawn contour plots on half-
tone plots of the same data . A halftone graphic used in conjunction wi th
line—drawn contours enhances the vis ual recognition of the data being dis-
played .

Halftone shading can be especially usefu l when the data are very noisy . AQAM

pred ictions on a receptor grid are generally somewhat noisy; spikes in the

concen tration surface can occur because of the magnitude of a source and its

proximity to a grid point. These spi kes create some difficul ty i n choos i ng
contour levels. Without a careful choice of unequal contour level s , these

spikes make reading a contour plot rather difficult. By using the halftone

shading technique , the spikes can easily be seen even if they are very narrow.

F Another graphic display of two-dimensional arrays of data is the line-drawn

surface plot (fig. 5). Hidden-line elimination allows the surface to be dis-

played as though It were opaque or solid. Figure 5 also demonstrates the

effect of increasing the resolution (from 17 x 17 to 33 x 33) by the linear ,

resolution- increasing , expansion technique.

12
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SECTiON 5

INPUT IN ST - lIO N S

The input cards are used as follows: to retrieve a specified time block from
the restart data tape; to select options such as var ious sources , pol lutants ,
and special receptors; to perform special operations such as different :ontour
l evels and tensions ; and to alter the content of the title as given on the

input tape. Command cards are utilized to allow as much flexibility as pos-

s ib le . They are descr ib ed below :

GETTIME DEFAULT - search for a specified time block and process with
default options.

GETTIME CARD - read da ta on punched cards immediately fol lowing the
comma nd card . This is used when the restart data tape
is not avai lable.

TITLE - read text on the next punched card to override the
title given by the restart tape.

OPTION - read the following punched card s which contain the
da ta on contou r level s , tens i ons , and dash line pa t-
terns. This option is effective only during the cur-
rent GETTIME .

END OF OPTION - end of contour option data .

END OF JOB - end job.

NO LEGEND - eliminate the legend from the plo t .

The minimum input da ta cards for a successful run are any number of GETT IME

cards and an END OF JOB card . Between 10 and 30 contour levels are generated ,

and the number of levels is dependent upon the i nput data .

GETTIME DEFAULT Card lone card r~~ iiredJ

Columns Variable Forma t Description

1-7 GETT IME (A lo )  Inpu t Co m mand
11- 17 DEFAULT (A1 O) Input Conimma nd
21—22 LS (A2) ST = Short-Term Model

LT = Long-Term Model
23—26 ICTME (A4) T i c  Bloc k Descriptor

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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Col umns Variable Format Descri ption
31-34 ISO (411) Source

Column Source

ISO(l) 31 Aircraft
ISO (2) 32 Airport
ISO(3) 33 Environment
ISO(4 ) 34 To tal
If ISO(n)=l , the ~th sources w i ll
be plotted and all others will
be ignored .
Defaul t: all sources wi ll be
plotted .

41-45 IpO (51fl Pollutant

Column Source
IPO (l) 41 CO
IPO (2) 42 HC
IPO(3) 43 NO
IPO(4) 44 Particulate
IPO (5) 45 SO2
If IPO(n)=l , the nth poll utants
wi l l  be p lot ted and a l l others
will be ignored .
Defaul t : all pollutants wi l l  be
plotted .

51-55 IEXP (511) Expansion of Matrix

Column Source
IEXP( 1) 51 CO
IEXP(2) 52 NC
IEXP(3) 53 NO

~
IEXP(4) 54 Particulate
IEXP(5) 55 SO2
If IEXP(n)=O , the or igi nal matr i x
w it h rank NCOL , NROW w i ll be
contoure d .
If IEXP(n)= l , the ma trix will be
expanded to (2 x NCOL)-l ,
(2 x NROW)-l.

If IEXP(n)=2 , the matrix from
the first expansion will be
expanded again.
i.e., NCOL= 1O NROW= 12

JEXP(n)=0 gives 10 x 12
IEXP(n) =1 g ives 19 x 23
I EXP(n ) = 2  gives 37 x 45

No default values .

16
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c~~ ILn~ Variable Forma t l)e’~c r ipt  ion
61-65 ISPEC (511) ~pecial Receptor

Column Pollutant

1Sl~EC( l ) 61 CO
ISPEC(2) 62 HC
ISPEC(3) 63 NO

ISPCC (4) 6 Part iculate
ISPEC(5) 65 SO7
I f ISPEC( fl )=l , special receptors

of the nth pollutants will be
plotted .
Default: Special receptors will
be ignored .

GETT IME CARD Card.J~Jnimum of three cards reftuired)
Card 1

Columns Var iab le  Forma t Desc ri jlti on

1-7 GETTIME Command

11 - 1 4 CARD Comimm and

Card 2 and successive cards necessary for this group of data are to be read
in as name list group. This means that keywords are required to be punched

for correspond i ng values . See reference m tma n ua l (ref. 6). The followin q key-

words are used in this group and are exp lained in the restart tape format:

ICTIME - not necessary
IMONTH - oc ta l
IWDOE - i nteger
ITITLE(8) - oc ta l
IPOLL(5) - octa l
XYCRG (2) - rea l
NROW - integer
NCOL - i nteger
XYSP - rea l
NSRP - integer
JSC - integer

W S - real
WD - real
TEM P - rea l
DMID - rea l
ISORCS(4) - octal
NPOL - integer

6. ~~‘ r t p . : . , ’ ’.r~~.~~~~.’ I I ’ . ~~~~~~~ 
.‘ ,i~~~~ . . . . 

~- : . . ;!, Contr o l  Da ta Corporation ,
Cyber 70 Compu ter Sys tems Mole ]’ 72, 73 , 74 , 76 , 760/ C o mp u t e r  Sys tern
and 6000 Computer System , 1974.
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ISO - integer
IPOL - integer
IEXP - integer
ISPEC - integer

Cards numbered from n + 1 on are the concentration data .

IIL~~~~~~~ 9_ c~~4s. q~~red)

Columns Va r iab l e Format Description

1-5 TITLE Command

1-80 INTIT (8AlO) Command

CONTOUR OPTION Card

Card 1
Column Varia bie Forma t Descript ion

1-6 OPTION Command

Card 2

Columns Var iab l  e Forma t Descri ption

1 1-20 CONL (FlO.3) Contour Level

21-31 TEN S (FlO.3) Tensions

31-41 LNP (110) Dashli ne Pattern

Card 3 is the same CONTOUR OPTION Card 2 for next contour level .

Card n-l (Note: Contour leve ls mu st be read in ascending order. A niaximu ni

of 20 may be inputted.)
Card n

Columns Var iable Forma t Description

1-1 0 END OF OPT Command

NO LEGEND Card (~o card op~ional)

c~ i~~!1~ 
Variab le ~-ormnu t Descript ion

1— 9 NO LEGEND Command

18
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c o  r~~~ired )

Columns Var iable Format Pescri~ tion

1-10 END OF JOB Command

As desc ri bed under GETT IME CARD , some of the variables being read in as

a nar ielist group must be converted from characters to display code as follows :

A 01 p 16 4

B 02 Q 17 5 32

C 03 R 18 6 33

O 04 S 19 7 34

E 05 T 20 8 35

F 06 U 21 9 36

G 07 V 22 + 37
H 08 W 23 - 38
1 09 X 24 * 39

J 10 Y 25 / 40
K 11 Z 26 ( 41

L 12 0 27 ) 42

M 13 1 28 Blank 45

N 14 2 29 Comma 46

0 15 3 30 Period 47

Cons ider as an example tha t one wishes to have the month on the plot read

SEPT for September. The namelist input will then read:

IMONTH=l 9051 62O4 5454 54545 45B .

19
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SECTION 6
CONCLUSIONS AND RECOMMENDATIO NS

(1) The software package is extrenmely fast; it requires onl y about 3
sec of execution time per contour plot for a 17 ~ 17 matrix.

(2) The input command structure requires a minimum amount of input informa-

tion but allows the user to directly control the display of AQAM cal-

culations.

(3) The contouring package is fully interfaced with the AQAM via the con-
touring input tape generated during AQAM runs.

(4) Plots produced by the contouring package can be automatically labeled ,

if desired , with appropriate information.

(5) The package has been imp lemented on the COC 6600 Computer System at
Egli n Air Force Base and i s connec ted v i a i ntercom to a DATA 1 00 sys-
tem at Tyndall Air Force Base. Plottin g will be done on a Calcomp 936

plotter at the Air Force Civil Eng i neer i ng Center , Tyndall Air Force Base.

(6) The AQ4M contouring package represents the state-of-the-art in computer
graphic display of two-dimensional contours.

(7) The user can eas il y control the content of the graphic output.

Recommenda tions for future research and development which are beyond the

sco pe of thi s techn ical ef fort are as fo l lows :

(1) The half tone techni que described in this report should be imp le-
mented.

(2) An effort should be made to develop methods for analysis of graphic
display of concentration da ta . An example of this type of analysis
is the computation of areas enclosed by contours for each contour
level. Another mig ht be the computation and display of the ra te of
cha nge of the concentrations over the grid.

(3) Techniques for the overlay of dig ita l cartography of an airba se map
and vicinity on contour p lut : should be explored.

(4) Techn iques for producing camera-ready , report -qua lity graphics at
minimum expense should be developed .

(5) The contouring code should be adjusted so tha t very small contours
are not plotted .

20
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4 APPENDI X A

EXAMPLES OF INPUT INSTRU CTIONS FOR CONTO URING TAPE AND CARD INP UT

CONTOURING WITH TAPE OR DISK FILE INPUT

The sample contour plots were generated from predictions made by AQAM for

Scott A i r Force Base , Illino is. Figure Al demonstrates the result of GETTIME

DEFAULT wi th automatic contouring; fi gure A 2 demons tra tes the use of GETTIME
DEFAULT with contour OPTIONS for the same data . The Scott graphics in appendix

B i llus tra te the techn iq ue for the overla y of a li ne- d rawn con tou r p lo t on a
halftone gra phic of an airbase flap. The input instructions for contouring

with tape input (figs. Al and A2) are as follows:

7/8/9
2 G 0 STO600 1 1
3 TITLE
4 SCOTT AFB AND AFCS AND C13O (BASE AND VI CINITY) GRID SPACING .6 KM
5 G 0 STO600 1 1
6 TITLE
7 SCOTT AFB AND AFCS AND C13O (BASE AND VICINITY) GRID SPACING .6 KM
6 OPTION
9 100. 2.5 0
10 250. 2.5 4
11 500. 5.5 4
12 900. 5.5 4
13 END OF OPT
14 END OF JOB
15 6/7/8/9

The first GETTIME DEFAULT results in automatic contour level selection by the

program . Contour options for the same data are specified in the second GETTIME

DEFAULT .

Dashline patterns can be used to readily identif y contour levels of special
interest. In the examples , the higher contour levels are drawn with solid

lines. The relationship of the airbase map and vicinity to the contour plot
is determined by the initial choice of the location of the AQAM (X ,Y) grid.

Photoreproduction techniques ensure an accurate overlay. The airbase map is

piotoreduced and screened before being over lu id with the contour plot.
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CONTOURING WITH CARD INPUT

T he following exam p le illus tra tes the full i nput ins truct i on set for ca rd
input. The contour plot produced by these inpu t instructions would be the

same as tha t shown in figure A2 .
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I N ITIAL DI STRI bU TI ON

HQ USAF /RDPS 1
HQ USAF /SAFOI
HQ U SAF /SGPA 1
HQ L’SAF/PREV-P 1
HQ USAF/PREV-X 1
AFSC /DE C 1
TAC/DEEV 1
TAC,’SGPB 1
OEHL/CC 1
OEHL/OL -AA 1

• OEHL /OL-AB 1
DDC/TCA 12
NA Pr , Code 64270 2
Naval Pos tg ra duate School 2
Naval A ir Propulsion Test Ctr 1
AFCEC/XR(Tech Library) 1
AF CEC /EV 1
AFCEC /EVA
AFCEC /D EE 2
AFCEC /WE 2
AUL (AUL—LSE-7 0-2 39) 1
AFAT L /DLOS L 2

(The reverse of this page is Hank)
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