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ABSTRACT

This report describes a computer software system called the

Cloud/Fog Analysis system (CFAS), which was designed to be a subsystem

of the U. S. Army ’s Experimental Prototype Automatic Meterological

System (EPAMS). The function of the CFAS is to create and maintain

information on cloud cover, fog and weather in near real-time on a

mesoscale grid network covering a given geographical area. The data

sources which the CFAS uses include teletype network transmissions of

surface and upper air observations and cloud cover prognostications.

State of the art techniques in automated meteorological data analysis

were adapted and utilized in the CFAS. An overall system description

as well as detailed descriptions of its component modules, principally

via the medium of annotated flow diagrams, are presented.

. 4

111$ ~~~ ~iCl Iu
lOS Sifl S~ct ioii
I~~$NOJI ~CED
J~~T iFIC ATl~M...._  

ST ~~~ ..
Bill ~VTI~ B / A  f l~LI ~1 ~~~~

—.. ..-

~~~

--I D~ t. AY A L. ~~~ .:~~~ Et~I~

L~iII 1

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



T —~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 

~~~~~~ IT~~~~~~~~~TI~~ T~

TABLE OF CCNTENTS

Section Page
INTRODUCTION 1

1.1 General i
1.2 Concept Philosophies 2

1.2.1 Data Density 2
1.2.2 Data Sources 2
1.2.3 Data Interpretation and Analysis

Techniques Utilized in the CFAS 3
1.2.4 Design Approach 4

2 SYSTEM DESCRIPTION 6
3 DESCRIPTION OF CFAS SUBPROGRAMS 20

3.1 Subprogram Element AFDINT 20
3.2 Subprogram Element BAKUTM 21
3.3 Subprogram E lement BEGIN 21

3.3.1 Storage and Retrieval Ini t ia l izat ion
Via Subroutine BEGIN 21

3.4 Subprogram Element BLKIN 24
3.5 Subprogram Element BLKOUT 24
3.6 Subprogram Element CASES 24
3.7 Subroutine CFEX EC 25
3.6 Subprogram Element CFLAY 25
3.9 Main Program Element CFMAIN 25
3.10 Subprogram Element CFMAP 26
3.11 Subprogram Element COMOBR 27
3.12 Subprogram Element DEPCLD 27
3.13 Subprogram Element FOG 28
3.14 Subprogram Element GETOB1 28
3.15 Subprogram Element GET1BW 28
3.16 Subprogram Element GET1FW 29
3.17 Subprogram Element ITMDIF 29
3.18 Subprogram Element ITOJ 29
3.19 Subprogram Element LAYCLD 29
3.20 Subprogram Element MVLCOV 29
3.21 Subprogram Element MOSECT 29

‘ 
3.22 Subprogram Element RAOB 29
3.23 Subprogram Element RETOBR 30
3.24 Subprogram Element SECTOR 30
3.25 Subprogram Element SFDINT 30
3.26 Subprogram Element STOREC 31

11]. 



______

— ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~ 

* -

TABLE OF CONTENTS (Continued)

Section

3.27 Subprogram Element SYNOP 31
3.28 Subprogram Element TOPS 34
3.29 Subprogram Element UADINT 35
3.30 Subprogram Element UTM 35

4 OPERAT ING INSTRUCTIONS 135

4.1 Tasks and Da ta Inputs 135
4.2 Mass Storage Files 135
4.3 Core Requirements 139
4.4 Sample Run 139

5 CONCLUSIONS 145

6 RECOMMENDATION S 146

REFERENCES 147

APPENDIX I 1-i

APPENDIX II 11-1

II
•1

ij



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

-

~~~ ~

—- —- — 

~~~ iT~ 
-

~~~~~~~

— 

.‘ -. - .

SECTION 1

INTRODUCTION

1.1 GENERAL

History has recorded many times that the turning point of major

battles hinged on weather factors. In spite of technological advances,

the effectiveness of men and equipment in today ’s armies is still very

dependent upon vagaries of the weather. In fact, the need for accurate,

detailed aviation weather to support air mobile forces has intensified.

Most of the Army aircraft fly relatively slow and low over short distances

for small time intervals. These aircraft are more vulnerable to weather

because they cannot fly over it and lack sophisticated inf light and

ground controls to fly through it. They are sensitive to air turbulence

and most often require visual orientation to accomplish their miscion.

Weather support information is either not adequately provided

1! or involves a highly labor-extensive operation; however, major hardware

components exist today and , given the appropriate software, it should be

possible to develop an automatic meteorological system to satisfy the

future needs of the field Army. The U. S. Army Atmospheric Sciences

Laboratory at White Sands Missile Range is developing such a system

called Experimental Prototype Automatic Meteorological System (EPAMS).

This final report covers the development of a technology in automated

analysis of surface, upper air, and pilot weather observations. Pro-

= cedures that operate on a near real—time basis were developed to decode,

interpret and analyze these data and then create and maintain cloud and

fog information on a defined grid that applies at any specified geo-

graphical area. This computer program package is called a Cloud/Fog

Analysis System (CFAS) and was written for compatibility with and use

in the EPAMS program.

— 1 —
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1.2 CONCEPT PHILOSOPHIES

1.2.1 Data Density

The quality and operational utility of the product of a meteoro-

logical data analysis system such as the CFAS varies as a function of the

data density. The data density in turn varies extensively within the area

of concern to the Army. In enemy controlled territory or so called silent

area, almost no surface synoptic observations can be expected. On the

other hand, the regions in which friendly ‘trOops ~are deployed are data

rich, particularly in surface observations. Consequently, given 1) an

automated system for collecting and processing these data in real time, 2)

an assist from the information that could be obtained from satellites,

weather radar and reconnaissance vehicles; and 3) an appropriate objective

analysis system, useful information on cloud cover, fog, and weather

conditions in the silent areas could be inferred.

At present the configurations of EPAMS does not contain pro-

visions for a real-time input of satellite or weather radar data. To

assure its continued operational utility throughout the evolution of

available data sources and densities, the CFAS was devised in such a

manner as to provide the best possible representation of cloud , fog and

weather conditions under a wide range of observational sources and

densities.

1.2.2 Data Sources

f No one type of observational data completely depicts the Cloud/

Fog fields. Optical, infrared and, most recently, microwave sensors on

board meteorological satellites are most effective in providing total

cloud cover and cloud tops. This, unfortunately, is not the case for

multiple cloud bases and cloud or fog layers, which are often obscured

beneath higher clouds. Analyses and predictions of global cloud coverage

on a 25—mile grid has been automated at the Air Force Global Weather

Central (AFG~c) at Omaha , Nebraska, and is available on a delayed time

- 2 -
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basis for input to EPAMS. These data have been incorporated in CFAS as
one of the data sources.

Cloud and fog data elements contained within regularly scheduled
teletype weather network transmissions such as the hourly Aviation Weather

Reports (AIRWAYS), Meteorological Aircraft Reports (METAR), three and six
hourly Surface Synoptic Reports (SYNOP), and six hourly upper air wind

radiosonde (RAOB) observations form the major part of the data sources.
These data sources provide the most valuable near real-time weather obser-

vations used in the Cloud/Fog Analysis System. Also, provisions have

• been made for using unscheduled military surface, upper air, and pilot

weather reports which are expected to be available to the EPAMS. The

different types of data are processed and interpreted to extract Cloud/

Fog information in such a manner that allows for multi-level analysis

from the surface to more than three kilometers above ground level.

1.2.3 Data Interpretation and Analysis Techniques Utilized in the CFAS

It is not at all unusual to have missing parts in a standard

weather message transmission that degrades the value of an observati~.rnal

sequence. Further, not all pieces of available data have the same value

or reliability. Procedures were established to determine the validity

or ranking of the observational data and to maintain the integrity of

the Cloud/Fog data base. Special observations, which are reported when a

significant change occurs were given greater weight than routine

messages. Consideration was given to the type of routine observations.

For example, aviation weather reports given in the AIRWAYS sequence were
given more value than meteorological observations contained within the

synoptic weather sequence code. Likewise, direct observational data was

given priority over inferred information.

Since weather data is perishable and its representativeness

decreases with distance, older and more distant observations were ranked

- 3 -
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lower in value. Also, those weather messages containing either errors or

= missing data were given a weighting that reduced their influence. These

procedures were developed to rank the observational data in a relative

manner so as to allow the most basic and reliable data to exert the great-

est impact on the objective analysis of clouds and fog.

Both clouds and fog are highly discontinuous in the horizontal

and vertical which greatly limits the application of standard objective

analysis methods. The vertical distribution and layering of clouds was

depicted by combining surface observations such as low, middle and high

• clouds , present weather and visibility with upper air observations from

radiosondes and pilot reports. Although the vertical development and

horizontal continuity of clouds are dependent upon cloud type and the

interrelation between dynamical variables (winds and vertical velocities),

no attempt was made to study and incorporate these features. Terrain

was taken into account at each grid point in order that the analyzed cloud

heights could be presented relative to above ground level as is usually

desired by pilots flying via visual contact.

Within the scope of this effort, no attempt could be made to

develop new objective analysis methods or to establish quantitative

figures of merit for existing schemes. Much remains to be accomplished

in a better understanding and formulation of more sophisticated and

accurate objective analysis models. Special ~ttention needs to be

focused on technique performance for discontinuous variables in data-

sparse areas and in devising ways to extract valuable weather informa—

tion from nonmeteorological Army personnel to help close the data gaps.

• These types of studies are basic to future improvements in mission

support involving clouds and fog. H

1.2.4 Design Approach

The underlying philosophy of this effort was to proceed in a

manner that got the job done within the time available by reducing,

- 4 -
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interpreting, and analyzing weather data to provide a computer automated
Cloud/Fog Analysis that is compatible with the present stage of the

EPAMS development. It is recognized that vastly different levels of

sophistication exist within the many individual program elements. To
the extent possible, existing techniques were adapted for use including

selected elements of the AFGWC 3-D Nephanalysis Model which was modified

and adapted for use in the Army’s EPAMS. Two major options are provided
• for analyzing the data. The first uses all available data to “create”

an initial or subsequent analysis throughout the entire boundaries of a

region called a window, which corresponds the region of responsibility

of a field Army. The second uses the available data to “update” the

analysis in a limited region within the field Army’s area, which is called

4 a subwindow. The overall logic of the Cloud/Fog Analysis System (CFAS),

details of individual program elements, computer program listings, and

operating instructions are documented in this report.

Many basic functions had to be accomplished before an analysis of

cloud cover and fog could be made. Attention was directed towards insur-

ing that each of these intermediate steps functioned properly so tha t the

overall computer program system worked as a total unit. The CFAS program

was designed in a modular or subroutine construction to allow for changes

in EPAMS and to easily accept future improvements in program elements.

The same attention and level of effort could not be given to each program

element. Whenever a choice was necessary, increase emphasis was placed =
upon those functions that would be fundamental to any objective scheme

for analyzing fog or clouds. 

. .. . • •.. • . . • •• . • . . •. • •

~~~~
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SECTION 2

SYSTEM DESCRIPTION

The Cloud/Fog Analysis System (CFAS) is a computer software

package consisting of 30 subprograms coded in the language of FORTRAN V.

The CFAS was designed to be one of the subsystems of the U. S. Army ’s
Experimental Prototype Automatic Meteorological System (EPAMS). The func-

tion of the CFAS is to create and maintain information on cloud cover, fog
and weather in near real-time on a square grid covering a user-specified

geographical area from standard surface and upper air observations and

cloud cover prognostications. The development of the CFAS was essentially

4 engineering in nature in that state of the art technology in automated

analyses of meteorological data was adapted to the specific needs and

requirements of the principal application of the system (CFAs), i.e.,

support of Army aviation operations. These modified techniques were

then incorporated in the system. =
The data sources that were specifically considered in the design

of the CFAS include:

1) Selected elements from scheduled teletype network trans-

missions of surface and upper air observations such as

AIRWAYS, SYNOP, METAR , and RADIOSONDE code messages.
2) The three—hour prognosis of layered cloud cover produced

by the Air Force Global Weather Central’s (AFG~~) Three

Dimensional Nephanalysis Model (3D-NEPH).

3) Elements of nonscheduled and special weather observations

and reports with elements corresponding to those in either

of the above sources.

These data inputs are referred to collectively in this report and in the

programing documentation as observations-reports or OBS/REP. The input

data elements comon to all OBS/REP are given in Table 2-1. Input data

- 6 -
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TABLE 2-1
DATA ELEMENTS COMMON TO ALL OBS/REP TYPES

Variable Name
In CFAS Description

IX Distance in the eastward direction of OBS/REP site
from window reference point (hectometers).

IY Distance in the northward direction of OBS/REP site
from window reference point (hectometers).

IZ OBS/REP site elevation above mean sea level (meters).

ITIME Time of OBS/REP (0-1439 minutes).

ITYPE Type of OBS/REP

1 = AIRWAYS, -l if a SPECIAL
2 = METAR , -2 if a SPECI
3 = SYNOP, -3 if a SPECIAL
4 = RADIOSONDE , -4 if a SPECIAL
5 = AFGWC , 3D-NEPH

- 7 -
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elements specif ic  to AIRWAYS , METAR , and SYNOP type OBS/REP are given in
Table 2-2. Those e lements specific to RADIOSONDE type OBS/R EP are
contained in Table 2—3 , and those specific to the three—hour prognosis of
layered cloud cover produced by the AFGWC’S 3D-NEPH model are given in
Table 2-4.

From a collection of these OBS/REP , the CFAS will create a new
or update an existing Cloud/Fog Data Base (CFE~) consisting of fifteen
(15) parameters (described in Table 2-5 ) at each point on a square grid
covering a user—specified geographical window.

In addition to the OBS/REP, the user must provide the items
specified in Table 2-6 via either the list of arguments in SUBROUTINE
CFEXEC, (the CFAS subprogram which interfaces with the EPAMS), DATA
statements in CFEXEC, or PARAMETER statements in SUBROUTINES CFEXEC,
COMOBR , and CFMAP . After  more detailed testing and evaluation of CFAS ,

many of the items in Table 2-6 will become constant or move from subroutine

arguments to DATA or PARAMETER statement elements. For the time being,

however , and in view of the experimental nature of the host system, EPAMS,
• it seemed appropriate to incorporate the capability within CFAS of allow-

ing the user to easily change the more critical parameters of the system.

Suggested initial values for these items are given in the last column of

Table 2-6.

The data and control flow among the principal subprogram elements

of the CFAS are diagramed in Fig. 2-1. The following is a brief descri p-

tion of the system.

The CFAS receives task cormiands, operational parameters, and

OBS/REP from the EPAMS through CFEXEC. The first task command that the

CFAS must receive subsequent to startup of the E PAMS is to set up the

CBS/REP files on the mass storage devices, (i.e., TASK=l). This job is

carried out by BEGIN.

- 8 -
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TABLE 2-3

DATA ELEMENTS SPECIFIC TO RADIOSONDE TYP E CBS/REP

Var iable Name
In CFAS Description

IZ(30) Altitude of RAOB reporting level, (meters).

IP(30) Pressure at RAOB reporting level ,  (mi ll iba r s
x 10).

IT ( 30 ) Temperature at RAOB reporting level , (degrees
Kelvin x 10).

IDD(30) Dewpoint depression at RAOB reporting level ,
(degrees Celsius x 10).

NRRL Number of RAOB reporting levels.
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TABLE 2-4

DATA ELEMENTS SPECIFIC TO AFGWC

THREE-HOUR CLOUD FORECAST FIELDS

Variable Name
In CFAS Description

NTCLC Total sky cover 00-100.

MINBAS Minimum base of clouds , AGL* (dekameters).

MAXTOP Maximum top of clouds, AGL (dekameters).

LCOV(l) Percent cloud cover in the layer from surface to
45 meters AGL .

LCOV(2) 45 meters AOL to 91 meters AOL .

LCOV(3) 91 meters AOL to 183 meters AOL .

Lcov(4) 183 meters AOL to 305 meters AOL.

LCOV(5) 305 meters AOL to 610 meters AOL.
/

• ~ LCOV(6) 610 meters AOL to 1067 meters AOL.

LCOV (7) 1067 meters AOL to 1524 meters AMSL**.

LCOV (8) 1524 meters AMSL to 1981 meters AMSL.

LCOV(9) 1981 meters AMSL to 3048 meters AMSL.

I
*AOL = above ground level.

~~AMSL = above mean sea level.
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TABLE 2-5

CLOUD/FOG DATA BASE PARAMETERS

Variable Name
In CFAS Description

j NTCLC Total sky cover (oo—i oo).

NCEIL Height ceiling layer, (dekameters, AOL), minus if
• variable.

NW Prevailing visibility at surface, (meters), minus
if variable.

MINBAS Height of base of lowest cloud , (dekameters, AOL).

MAXTOP Height of top of highest cloud , (dekame-ters , AOL).

MSPWE Most significant present weather element (wMO Code
4677).

Percent cloud cover in the layer from

LCOV(l) Surface to 45 meters AOL.

LCOV (2) 45 meters AOL to 91 meters AOL.

LCOV(3) 91 meters AOL to 183 meters AOL.

LCOV(4) 183 meters AOL to 305 meters AOL.

Lcov(5) 305 meters AOL to 610 meters AOL.

LCOV(6) 610 meters AOL to 1067 meters AOL.

Lcov(7) 1067 meters AOL to 1524 meters AOL.

Lcov(8) 1524 meters AOL to 1981 meters AOL.

LCOV(9) 1981 meters AOL to 3048 meters AOL.
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OBS/~EP are input (i.e., TASK=2) to the CFAS one at a time

through the array OBSRPT in the argument list of CFEXEC. OBSRPT is an

integer one dimensional array of 143 words. The placement of the m di-

vidual OBS/REP elements in this array is discussed in Section 4. CFEXEC

selects either SFDINT, UADINT , or AFDINT to interpret the OBS/REP on the
basis of its type. Interpretation of an OBS/REP is the calculation ,

determination or inference of one, some, or all of the CF~~ parameters

at the site of the OBS/REP from the data therein. AIRWAYS, METAR, and

SYNOP type OBS/REP are interpreted by SFDINT. RADIOSONDE type data are

interpreted by UADINT and cloud cover prognostications are interpreted by

AFDINT. After the interpretation, the first 44 words of the OBS/REP are

filed by STOREC.

With TASK 3, CFEXEC performs a creation of the CFDB. Creation

is the generation of the CFE8 parameters at every grid point in the

window using all filed OBS/REP with associated observation or verification

times (TIME) no older than a given time, TYMOLD. The qualifying OBS/REP

are retrieved from the files by RETOBR. A determination of the appro-

priate distance and time constant (DIST and TYMC) to associate with each

OBS/REP is obtained by RETOBR. A “best reports” list is then compiled by

COMOBR from the list of qualified OBS/REP. A best report is determined

at each OBS/REP site using the information contained in all OBS/REP

within a specified distance of the site (DSP in Table 2—6). The tech-

niques used in formulating the best reports provide a means for combininj

complementary information in or resolving conflicting interpretations

among two or more OBS/REP close in space and time and , therefore,

presumably depicting the identical meteorological situation. The best

reports file is input data to CFMAP, which uses an exponential time-
distance weighting scheme in analyzing the CFDB parameters at the grid

points. The newly created CFDB is then output to a file.

The steps in an update, TASK 3, are the same as those in a

creation. In the update, however, the CFDB parameters are calculated

for a subsection of the window referred to as a subwindow. The parameters

- 18 -



which specify the subwindow are supplied by the user and input through

the argument list of CFEXEC.

Detailed descriptions of each of the subprograms in the CFAS

are given in Section 3.

- 19 -
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SECTION 3
DESCRIPT ION OF CFAS SUBPROGRAMS

• The procedures and techniques embodied in the CFAS subprograms

are described in this section. Annotated flow diagrams have been used

extensively in the descriptions of the subprograms. Step identification

labels in the flow diagrams correspond to symbolic statement labels,

whenever the latter are present. In the cases where a step identifica-

tion label is required in the flow diagram because of a page break or

where the explicit depiction of a DO loop is needed, an alphabetic label

is used in the flow diagram. It is hoped that this labeling correspon-
— dence will facilitate the reader’s comparison of the flow diagram with

the program code listings in Appendix I.

The major emphasis of the flow diagrams is to show the logical

processes in the subprogram. To facilitate this, detailed descriptions of
• numerical calculations are not shown in the flow diagrams.

5.
3.1 SUBPROGRAM ELEMENT AFDINT

4— SUBROUTINE AFDINT is used to process the layered cloud cover

forecasts from the AFGt~ 3D-NEPH model. The height boundaries of the

first six layers in the 3D-NEPH model output are referenced to ground

• level and are identical to the boundaries of the first six layers in the

CFDB. Consequently, the forecast cloud cover for these layers as well as

the forecast total cloud cover, minimum base and maximum top require no

processing for use by the CFAS. The height boundaries of the remaining

layers are, however, referenced to mean sea level. This data together

with the terrain elevation at the location of the 3D-NEPH data is used

by AFDINT to calculate cloud cover in the seventh through ninth layers
of the CFDB.
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3 • 2 SUBPROGRAM ELEMENT BAKUTM

3.3 SUBPROGRAM ELEMENT BEGI N

3.3.1 Storage and Retrieval Initialization Via Subroutine BEGIN

Two files called File I and File J are used for 035/REP data

storage. File I contains recent data records while older data records

are maintained in File J. To store an OBS/REP data record in the OBS/REP

data base, the user simply calls subroutine STORE and supplies the

starting address of the OBS/REP. Subroutine STOREC stores the OBS4~EP
in File I, performs bookkeeping functions, and when necessary, transfers

older OBS/REP data records from File I to File J in order to make room

for more recent OBS/REP data records in File I.

File J is a ring buffer of NBLKFJ blocks, where each blOck
contains NRPBFJ OBS/REP data records. These variables are initialized

in subroutine BEGIN. Subroutine BEGIN defines the number of words per

OBS/REP data record as NWDREC and thus the number of words per block in

— File J equals NWDREC * NRPBFJ which is called NWDBKJ. When it becomes
necessary to transfer OBS/REP data records from File I to File J, the NRPBFJ

oldest data record s in File I are stored in table JBUF , in order of obser-

vation time, and the contents of JBUF are transferred to File J as the

next block in the ring. After NBLKFJ blocks have been stored in File J,
the next block is stored over the oldest and so on. Since all block trans-

fers between core and mass storage File J are through buffer JBUF, the

user should insure that the dimension of JBUF is greater than or equal to

NWDBKJ.

The size of File .3’ will depend on the amount of ma ss storage

available and the number of hours of old data which the user wishes to

maintain. The size of the blocks in File .7 will depend on the amount of

core storage which the user can allocate for the dimensioned table JBUF.

- 21 -



Subroutine STOREC will be called upon to store OBS/REP data

records having random observation times during the past several minutes

or hours. The purpose of File I is to maintain the most recent NIN~AB
OBS/REP data records in terms of observation time. Since recent date is

likely to be the most valuable data, File I is structured in a manner
- 

• which facilitates usage of recent OBS/REP’s. Blocks in File I contain

OBS/REP’s observed in sub—areas of the grid map. Retrieval of a block

from File I brings all the OBS/REP’s for that sub-area into core in one

mass storage—to-core transfer.

As mentioned above, the oldest OBS/REP data records are trans—

f erred from File I to File J on a NRPBFJ at a time basis whenever a

block in File I becomes full. Since subroutine STOREC can store OBS/REP

data records only in File I, File I must be large enough to carry all

OBS/REP data records having observation times durinq the past several

minutes or hours plus an additional NRPBFJ OBS/REP data records. OBS/REP

data records received by subroutine STOREC which have observation times

older than the most recent aBS/REP in File .7 will not be stored in File

I and thus not included in the OBS/REP data base. From the above, it

can be seen that one of the functions of File I is to serve as a buffer

between the random arrival of 035/REP’s for random observation times

and File J which contains OBS/REP’s sorted by observation time.

For each OBS/REP data record stored in File I, four words are

maintained in a two-dimensional core array called ITABLE. The first

dimension of ITABLE must be four , and the second must be greater than or

equal to NINTAB. The four-word ITABLE entries contain the following for

an OBS/REP~
1) observation time in minutes (0—1439),

2) relative X coordinate in hectometers,

3) relative Y coordinate in hectometers,

4) pointer to block and record number in File I.

Four-word entries in lIABLE are always maintained in sorted order in

— 22 —
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terms of observation time with the OBS/REP having the most recent observa-

tion time represented by the four words in the first column of ITABLE.

The contents of ITABLE are updated each time a new OBS/REP is stored via

subroutine STOREC. MINI represents the number of four-word entries in

lIABLE and thus the number of 035/REP data records in File I. NINTAB and

the second dimension of lIABLE are limited by the amount of core which

can be used for ITABLE. This also limits the number of OBS/REP data

records which can be maintained in File I. ITABLE permits the user to

scan time and location of OBS/REP’s before doing data transfers to retrieve

them. Thus, efficiency is gained by making ITABLE as large as possible.

Blocks in File I contain NRPBFI OBS/REP data records per block,

and hence contain NRPBFI * NWDREC = NWDBKI words per block. NRPBFI

must not exceed 99. All blocks transferred to and from File I are
through core buffer IBUF which must be dimensioned equal to or greater

than NWDBKI. Blocks in File I contain recent OBS/REP data records for

a specific sub-area of the grid called a sector. Within blocks, OBS/REP

• data records are sorted by observation time. This method of storage

permits the user to retrieve all of the recent OBS/REP data records for

a local geographic area in one mass storage-to-core transfer into IBUF.

Consequently, efficiency is gained by making IBUF and NRPBFI as large

as possible.

Establishment of sector boundaries is performed by subroutine

SECTOR. In subroutine BEGIN, the size of the grid is defined by NROWS,

• NCOLS, and the number of hectometers per grid unit UTMPGD. Variable EDGE

defines the minimum distance from outside grid points to the outer border 
- -

of the outside sectors in hectometers. OBS/REP data records received

from within this area are to be saved while those outside are to be

— 
discarded. Subroutine SECTOR uses the above information to divide the

total area for which data is to be saved into square sectors. The maxi-

mum sector size is limited by the variable MPIXGPS which specifies the

maximum number of grid points per sector. Through MAXGPS, the user

should select a sector size that is as large as possible. Blocks in

- 23 -
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File I can contain a maximum of NRPBFI OBS/REP’s for their corresponding
map sector. Whenever a block in File I contains NRPBFI OBS/REP’s, or
whenever File I contains NINTAB OBS/REP’s, the oldest NRPBFJ OBS/REP’s
are removed from File I to form a block in File J, and MINI is decremented

by NRPBFJ. The above process is repeated until space becomes available in
- 

~
• the File I block that was full. Large sector sizes have the advantage

of reducing the number of mass storage—to-core transfers required when

- 
- retrieving data.

- • 

The upper limit on MAXGPS is determined by the following:
i) The number of CBS/REP data records per block in File

I (NRPBFI).
2) The rate of data observations in the data-rich areas.

3) The time interval for which File I is to maintain recent

CBS/REP data records before transferring them to File J.

As an example, let us assume that each OBS/REP contains 44

words (NWDREC = 44) and that due to core limitations, the dimension of

IBUF is 3750 words. The number of OBS/REP’s per block in File I is thus

determined (NRPBF I = 85). Let us also assume that we wish to maintain

all CBS/REP’s that were observed during the past hour in File I to

facilitate rapid retrieval by time and location. Also assume that in

the data-rich areas, 035/REP’s are generated at the rate of five per

hour for a surface area the size of one grid square. The maximum sector

size is thus 85/5 = 17 grid squares. MAXGPS = 17 provides subroutine

SECTOR an upper limit for sector size.

• -
• 3.4 SUBPROGRAM ELEMENT BLKIN

3.5 SUBPROGRAM ELEMENT BLKOUT

3.6 SUBPROGRAM ELEMENT CASES

CASES is a subprogram with six entry points which was taken

directly from the AFG~~ 3D-NEPH model. The six elements constituting

- 24 -
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CASES are used to calculate the amount of cloud cover in two or three

layers given the probabilities of clouds in the layers and the total

cloud cover. Also taken into account when given is the low cloud amount

and the presence of towering cumulus or cumulonimbus clouds.

The six entry points and the calculations performed by each

are as follows:

CASE1 - Calculates three layers of cloud cover given total

cloud cover, assuming layers are completely random.

CASE2 — Calculates two layers of cloud cover given total cloud

cover, assuming layers are completely random.

CASE3 — Calculates three layers of cloud cover given lowest

cloud cover and total cloud cover, assuming a tower-

ing cumulus in layers 1 and 2 and random cloud cover

in layers 2 and 3.

CASE4 - Calculatas three layers of cloud cover given lowest

cloud cover and total cloud cover, assuming a cumulo-

nimbus in layers 1, 2 and 3 and random cloud cover in
— layers 2 and 3.

CASES - Calculates three layers of cloud cover given lowest

cloud cover and total cloud cover, assuming layers

2 and 3 are completely random.

CASE6 - Calculates two layers of cloud cover given lowest

- 
- cloud cover and total cloud cover.

L 3.7 SUBROUTINE CFEXEC

3.8 SUBPROGRAM ELEME NT CFLAY

3.9 MAIN PROGRAM ELEMENT CFMAIN
CFMAIN is a main program that was used to drive the CFAS in

the final stages of debugging and checkout. Since the CFAS is normally

driven by the EPAMS, CFMAIN is not used and is, therefore , not a part of
the CFAS. A listing of CFMAIN is given in Appendix I.

-25 -
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3.10 SUBPROG~AM ELEMENT CFMAP

SUBROUTINE CFMAP employs a time and distance exponentially

weighted average value of observations lying within specified distances

(i.e., cut-off distances or search square sizes) of a grid point for

analyzing the CFDB parameters at the grid point. A further weighting of

- ‘ 

a particular observations influence on the grid point value is the

OBS/REP’s value which is incorporated multiplicatively with the expo-
nential factor. This analysis concept is an adaptation of the techniques

described by Mount, et al, Ref. 2; Barnes, Ref. 3; and Davis, Ref. 3.

The weighting technique employed herein gives recognition to

differences in time and distance scales of the various meteorological

conditions which may be encountered. One of these time and distance
constants is selected in the weighting of each 035/REP. The constants

selected are dependent upon the probable presence of local cellular

convective activity in combination with or in the absence of synoptic

scale stratiform cloud systems. For identified convective clouds in

the absence of both high and middle level stratiform clouds, the first
- 

~• time and distance constants are selected. For identified convective

clouds and either but not both middle or high level clouds or identified

showery type precipitation, the second set of time and distance para-

meters are used. In all other cases the third set of time and distance

constants are used. The actual inspection of the OBS/REP wherein the

applicable constants are determined is made in SUBROUTINE RETOBR.

The values of these constants as well as the number and values

of cut-off distances or search squares, and the minimum number of obser-
- - vations required to analyze the CFDB parameters are system parameters - 

-

whose values can be reasonably finalized only after an indepth evaluation -

- 

-

of the CFAS. Consequently, they have been incorporated as variables to

be supplied by the user in this version of the CFAS.

- 26 -
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3.11 SUBPROGRAM ELEMENT COMOBR
The purpose of SUBROUTINE COMOBR is to form the best reports

file from the list of time-qualified OBS/REP retrieved from the mass

storage files by RETOBR. A best report is formed at the site of each of

the time-qualified CBS/REP. Our definition or conception of a best report
is a synthesized report in which the values for each of the CFDB para-

meters is a most probable value. The most probable value is the one

selected from a list of values of that parameter obtained from a group

of OBS/REP lying within given distance of the best report site. The

details of the process by which the most probable value is selected are

shown in the flow diagram.

A critically important parameter in the selection process is

the maximum distance, i.e., DSP, from the best report site that within

which candidate aBS/REP must lie. This value must be such that each of

the candidates can, with reasonable assurance, be assumed to have been
witness to the same meteorological situation. Time is also important

in this regard, and its impact is accounted for in the fact that the list

of candidate CBS/REP are time qualified. Second order time differences

are also accounted for directly in the most probable value selection

process.

Our ultimate intent in the incorporation into CFAS of the

techniques embodied in COMOER was 1) to have a logical means for select-

ing a correct value for a parameter when there existed conflicting infor-

mation in a group of proximate 035/REP, and 2) combine complementary

information in the group of proximate OBS/REP.

3 • 12 SUBPROGRAM ELEMENT DE~~LD
SUBROUTINE DEPCLD was adapted from the AFG~C-3D NEPH model.

It is used to convert dew point depression, temperature and pressure into

percent cloud cover. The temperature, pressure and dew point spread are

used to compute condensation pressure spread (cPs) values. CPS is

- 27 -
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defined as the pressure change required for an air parcel to attain
saturation. Uncorrected CPS values (Cu) are computed first according to

Eq. 1, Refs. 1 and 5,

Cu = (I - Td)L [-4.9 - 0.93(PL/l000) - 9.(PL/l000)
2J (1)

where (T — Td )L = Temperature-dew point spread at the midpoint of a

layer.

= Pressure at the midpoint of the layer.

• Next, a multiplicative correction factor, K , based on temperature at
the midpoint of the layer, is calculated and applied to Cu to obtain the

correct CPS. Finally , Eq. 2 is used to compute an integer, INDEX, which
provides the entry point into a CPS—cloud amount conversion table.

j IN D E X = 0 . 5 K C u + l . 5 .  (2)

The CPS—cloud amount conversion tables are a set of empirical tables

which were derived by Edson, Ref. 5. The tables are for 850 mb ., 700 mb. , 
—

500 mb., and 300 mb. In order to obtain cloud amounts for each CFDB layer,

values are taken from two of the above tables and the layered amount is

obtained by interpolation. For midpoint pressure values greater than

850 mb., va lue s from the 850 mb. table are used.

3.13 SUBPROGRAM ELEMENT FOG

SUBROUTINE FOG, which was adapted from the AFG~C-3D NEPH model,
calculates sky cover due to fog from horizontal visibility and the type
of fog as reported in the surface weather. The determinations of cloud

cover amounts due to the various types of fog and the determinations of

the height of the top of the fog layer utilize considerable empiricism.

3.14 SUBPROGRAM ELEMENT GETOBI

3.15 SUBPROGRAM ELEMENT GET1BW

- 28 -
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• 3.16 SUBPROGRAM ELEMENT GET1FW

3.17 SUBPROGRAM ELEMENT ITMDIF

3.18 SUBPROGRAM ELEMENT ITOJ

3.19 SUBPROGRAM ELEMENT LAYCLD
SUBROUTINE LAYCLD constructs cloud layers from layered cloud

data in AIRWAYS, METAR and the optional eight-group of SYNOP messages.
LAYCLD will utilize assumed values for high, middle and low cloud base

heights when the reported base heights are missing or are found to be

inconsistent with other data in the CBS/REP. Other features incorporated

in LAYCLD include:

1) a consistency check between the reported base height of a

cloud layer and the reported genus of the cloud,

2) a determination of the KIND (i.e., high, middle or low)

of cloud layer from the genus of the cloud as well as base

height of the layer , and
3) a determination of the value of the CBS/REP based upon its

completeness and internal consistency.

3.20 SUBPROGRAM ELEMENT MVLCOV

3.21 SUBPROGRAM ELEMENT NOSECT

3.22 SUBPROGRAM ELEMENT RAOB

SUBROUTINE RAOB, adapted from the AFGWC-3D NEPH model, analyzes
temperature pressure and dew depression profiles from upper air soundings.

Heights are computed for the significant levels in the report using the

hydrostatic equation. Dew point depressions are calculated at each level

where the reported value is missing according to Eq. 3.

T - Td = .285 (T - 273.) + 20.6, (3)

- 2 9-
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where I = temperature in °K, 3

Td = dew point temperature in °K.

Pressure , temperature and dew point depression values are then calculated
at the midpoints of each of the CFDB layers by linearly interpolating

-: between adj acent radiosonde levels. A value determination of the OBS/REP
• based upon the fraction of temperatures and dew point depressions , which

are reported as missing, is made in this routine . This value determina-
tion is then combined in SUBROUTINE UADINT with one based upon the number
of CFDB layers for which cloud cover information could be inferred to

arr~.ve at the final CBS/REP value.

3.23 SUBPROGRAM ELEM ENT RETOBR
This routine is used to retrieve interpreted OBS/REP from the

• f i le  and inspect them to determine which time and distance constant in

• SUBROUTINE CFMAP is applicable to them and then tag them accordingly.

The CBS/REP are retrieved in reverse chronological order starting with

the one made closest to map time (i.e., TIME ) and going backward s until
the last one made prior to TYMOLD or the last one on the file is reached.

3.24 SUBPROGRAM ELEMENT SECTOR

3.25 SUBPROGR AM ELEMENT SFDINT
SUBROUTINE SFDINT, adapted from the AFG.~C-3D NEPH model , directs

the interpretation of AIR WAYS , METAR and SYNC? type CBS/REP.

The most significant features of SFDINT include the following:

1) Layered cloud data when reported in a SYNOP type OBS/REP

override the information in the low, middle and high cloud

data group.

2) Multiple present weather reports are accommodated, and the
most significant weather element deduced and included as a

CFDB parameter.

- 30-
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3) SUBROUTINES FOG, LAYCLD and SYNOP are called by SFDINT to
• construct cloud layers from fog , layered cloud and low,

middle and high cloud data respectively. The information

contained in each of these constructed cloud layers consists

of the KIND of cloud layer (low, middle, high, fog, lowest

or clear), the base and top of the layer and the percentage
S sky cover in the layer. These constructed cloud layers are

then used to determine the percentage cloud cover in each

of the CFDB layers, the minimum base and maximum top of the

clouds.

- 
• 4) Final and default OBS/REP value determinations are made

herein.

3.26 SUBPROGRAM ELEMENT STOREC

3.27 SUBPROGRAM ELEMENT SYNOP

This routine, adapted from the AFG~%C-3D NEPH model, analyzes
the mandatory low, middle and high cloud information in SYNOP type OBS/REP.

4 These data contain a limited amount of information from which layered

cloud amounts can be determined. The only sources of layered data are

the amount of all low (or midd le) clouds present and the height above

ground of the lowest cloud seen. If low, middle and high clouds are

observed, the elements of the OBS/REP do not contain sufficient informa-

tion to accurately define each cloud layer. Only the presence, absence

or 50% probability of clouds in each height category can be determined

- 

- from the data. In view of this, only an estimate of the most probable

values of cloud cover, base and top of up to three cloud layers can be

inferred from the data in a SYNOP OBS/REP.

5. The estimates of the base of the cloud layer and percent of

coverage in the layer are made from the total sky cover, cloud type, low

cloud cover, base of low or middle clouds and present weather using a

complex decision tree embodied in SUBROUTINE SYNOP. In the course of

— 31 —
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the decision process, probabilities of clouds within a height category

are assigned as follows:

if cloud type = 0, 0% probability;

if cloud type ~‘( 0, 100% probability ;
if cloud type = missing, 50% probability.

In addition, if towering cumulus or cumulonimbus clouds are reported, this

fact is noted. Having determined the probabilities of clouds within the

height categories and given total sky cover and low cloud cover, towering

cumulus or cumulonimbus when specified , SUBPROGRAM CASES employed to

estimated coverage in layers assuming random distribution of the cloud

elements within each layer.

The bases of the clouds within each of the three categories are

computed in the following manner:

BL = 2200 - 300 X KWEA , (4)

where BL = base of low clouds (feet, AGL),

KWEA = a weather factor determined from present weather as per

Table 3-1,

BM = 10300,

where BM = base of middle clouds (feet, AGL), 
- 

(5)

BH = 35000 - 13000 (L/90),

where BH = base of high clouds (feet, AGL), (6)

L = latitude (degrees).

As is done in the case of layered cloud data interpretation in

SUBROUTINE LAYCLD, whenever a cloud layer is determined to be overcast,

cloud amounts for the remaining layers above are set equal to missing.

Also, the cloud amounts for all layers from the surface up to and includ-

ing the overcast layer are assigned values of zero. This procedure is

necessary to insure that if these layers are not affected by subsequent

decisions, they will reflect clear conditions.
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TABLE 3-1

CONV ERSION FROM PRESENT WEATHE R TO WEATHER FACTOR

~MN (WM0 CODE
Type of Weather 4677 or 4678) KWFA

0 - 9  0

Mist 10 1

________ 
11 — 14 0

Precip in sight 15 1
Precip in sight 16 2

Thunder 17 2

Squalls 18 2
Funnel clouds 19 3

Drizzle, past hour 20 1

Rain, past hour 21 1

Snow, past hour 22 1

Rain/snow, past hour 23 2

Freezing dirzzle/rain, past hour 24 1

Rain showers, past hour 25 2

Snow showers, past hour 26 2

Showers (hail/rain/snow), past hour 27 2

Ice fog, past hour 28 0

Thunderstorm, past hour 29 2

30 - 49 0

Drizzle 50 - 59 1 —

Rain 60 - 69 2

Snow 70 - 79 2

Showers 80 - 89 2

Thunder showers 90 - 99 3
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3.28 SUBPROGRAM ELEMENT TOPS
This routine, adapted from the AFG~SC-3D NEPH model, determines

the tops of cloud layers whose constructions were begun in LAYCLD, FOG
or SYNOP. Cloud thicknesses are first derived from the height of the

base of the cloud layer, cloud amount in the base layer and the present

weather factor KWEA described in Section 3.27 on SUBROUTINE SYNOP. Cloud

tops are then obtained from the cloud thicknesses and the heights of the

bases of the cloud layers according to Eq. 7,

TL = BT + DT(K~
) + B$L~ST(KF) + FD* CDT(% + i) + BSL~

ST(KF + l)J, 
(
~

)

where

TL = height of top of cloud layer above terrain;
BT = height of base of cloud layer above terrain;

Dr(KF) = cloud thickness, a function of cloud-weather index;

KF = cloud-weather index, a function of cloud amount and

- 

- 

weather factor;

ST(KF) = cloud thickness coefficient, a function of cloud-weather
index;

• BSL = height of base of cloud layer above mean sea level;

FD = cloud amount (%) in base layer.

The relationship between KF, DT(KF) and ~T0<F
) is given in Table 3-2. 3

Cloud tops are also computed exclusively from the weather

factors (KWEA). If KWE A = 1, cloud tops are assigned to a value of

9,000 feet. If KWEA = 2, cloud tops are assigned to a value of 14,000

feet. If KWEA = 3, cloud tops are computed according to Eq. 8,

TM = 40000 - 10000 * (LATITUDE/90) (8)

where - 

I

TM = maximum height of cloud tops (MSL).

-34 - 
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Finally, the maximum value of the two computed cloud tops is assigned as

the value for the top of the cloud layer.

TABLE 3-2
RELATIONSHIP BETWEEN KF, D-r(KF) AND ST(KF)

-• 
- 

~F DT

1 0 0

2 1287 0.13108

3 2843 0.25523

4 4323 0.41947

5 5864 0.62827

6 7636 0.87444

7 9843 1.11910

3.29 SUBPROGRAM ELEMENT UADINT

SUBROUTINE UADINT directs the analysis and interpretation of

upper air soundings of pressure, temperature and dew point depression.

Before calling SUBROUTINE RAOB , which analyzes the sounding , UADINT

insures that the sounding is in the form that RAOB requires. After

calling SUBROUTINE DEI~ LD, which calculates the cloud cover in the CFDB

layers from the analyzed sounding, the final value of the CBS/REP is

determined in UADINT on the basis of the number of CFDB layers for which

cloud cover or the absence thereof could be determined.

3.30 SUBPROGRAM ELEMENT UTM

SUBROUTINE UTM , obtained from the ASL_~~MR*, converts latitude

and longitude to universal transverse mercator ( UTM ) easting and northing

coordinates. UTM is called by BAKUTM, also obtained from ASL-WSMR,
which calculates UTM coordinates from latitude and longitude.

*Atmospheric Science Laboratory, White Sands Missile Range.
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SUBROUTI NE AFDINT

START

Z = 3.281=11 Convert terrain height of 3D-NEPH data point to feet.

YES 
Z ~ 150 

3D-NEPH data point terrain height less than 150 feet
AMSL *.

NO

YES z> 1500 
30-NEPH data point terrain height greater than
1500 feet AMSL.

NO

LCOVB Ii + 6) Set cloud cove r in the seventh through ninth CFDB
= MAXO (LCOV Ii + 6) , layers equal to the larger of the 3D-NEPH cloud

LCOV ( i + 7) -
= 1, 3 covers in the corresponding or next hig her level.

100

YES 
~ > ~~~ 

3D-NEPH data point terrain height greater than
1650 feet AMSL.

NO

____________________ Set cloud cover of the seventh and eighth CFDB layers

~~~~~ 
equal to cloud cover of the eighth 3D-NEPH layer and

LCOVB(9) - MAxo I the cover in the ninth CFDB layer equal to the larger -
)Lcov (9, LCOV)1O))

j  of the cloud covers in the ninth or tent h 3D-NEPH

I 

layer.

40

YES 1>3300 
3D-N EPH data point terrain height greater than

NO

50 A
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LCOVB(7) = LCOV(9) Set cloud covers in the seventh , eighth and ninth CFDB
LCOVB(8) = LCOV(9) layers equal respectively to the cloud cover in the
LCOVB(9) = LCOV(10) ninth , ninth and tenth 3D-NEPH layers .

I

YES 3D-N EPH data point terrain height greater than
Z > 650: 6500 feet AMSL.

LCOVB(7) = MAXO Set cloud cover in the seventh and eight CFDB layers
(Lcov (9), LCOV(1O)) equal to the larger of the cloud covers in the ninth

LCOVB(8) = LCOVB(7) and tenth 3D-NEPH layers and the cloud cover in the
• •~ LCOVB(9) = LCOV(10) ninth CFDB layer equal to the cloud cover in the

3D-N EPH layer.

100

I
Set cloud cover in the seventh and eight CFDB layers 

- 
-

LCOVB(7) = LCOV(10) equal to the cloud cover in the tenth 3D-N EPH layer
L LCOVB(8) LCOV(10) - 

and the cloud cove r in the ninth CFDB layer equal
LCOVB(9) = MAXO to the larger of the c loud covers in the tenth and

(LCOV(10), LCOV(11)) eleventh 3D-NEPH layers.

4 

-

RETURN *AMSL = Above mean sea level.
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SUBROUTINE BAKUTM (W , Z , X , V . CMR D)

Inverse of UTM — Converts hundreds of kilometers to degrees.
A — Conversion facto r (100’s of km/radian along great circle)
RAD — Conversion factor (radi an/degree )
CM RD — Central meridian in degrees
DWN, DZN, W, WN , Z, ZN — In degrees
DX , DY , X , XN , V , YN — In 100’s of km

START

CALCULATE FIRST
GUESS VALUES OF
LATITUDE AND
LONGITUDE

A

UTM 
Calculate UTM coordinates from estimated latitude
and longitude.

UPDATE
LATITUDE Update latitude and longitude esti mate from difference
LONGITUDE between calculated and given UTM coordinates.
ESTIMATE

NO
DXI ~ 100

YES Final value of latitude and longitude if absolute value
10 YES of difference between calculated and given UTM X

OR LESS 10 and V coordinates both less than 100 meters or if

NO this is the tenth correction.
NO IDYI~~ 100

YES

20

RETURN

- 38 -
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SUBROUT INE BEGI N

Begin initializes variables used by the routines which store and retrieve OBS/REP’s in the OBS/REP data base .

NOTE — Unless otherwise noted — all distance measurements , UTM units , and UTM coordinates are carried in
hectometers where 1 hectometer equals 100 meters.

-~~~~ 4 - - - -

~
- NOTE — Unless otherwise noted — all times will be carried in minutes for a 1440 minute clock. -•

- T - XREF and YREF must be in kilometers and must be supplied by the calling program.

ç
~ 

START j  Befo re calling BEGIN, the abso lute coordinates of t he
______________ lower left hand corner of the grid map must be m i -

I tia lized. The variables are XREF and YREF and are
- located in COMMON /MAP/.

J’7NITIAL IZE 
-

I OBS/REP DATA ~— See comments in BEGIN.
BASE VARIABLES

CALL SECTOR Establish the secto r map corresponding to the bloc ks
in file I.

I
[~~ETURN~JII-

~~39~~
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SUBROUTINE BLKIN (NWDBLK , ISTART , NBK IN, LSFILE , ISTAT)

BL KIN transfers to core a bloc k from a random access file that contains blocks that are all of the same size.

NWDBLK = No. of words per block in the file and the No. of words to be transferred to core on this call.

ISTART = Starting address in core where the block is to be transferred to.

NBK IN = No. of this block in the file. NB KIN = 1 is the first block No. in the file.

LSFILE = Logical system file No. (0-15).

ISTA T = Status returned to user . ISTAT = 0 indicates no errors. ISTAT = 1 indicates an error of some kind.

1108 disk version

Restrictions on this version of BL KIN
- -- The status ISTAT returned to the user will always be zero since the FSTRD routine does not return any status

information. FSTRD has its own error messages.

C 
STARTj

COMPUTER MASS 1
STORAGE ADDRESS_J

CALL DEVICE
HANDLER TO
READ BLOCK

Return status to calling program.
(RETU~~ _)

Note — All CFAS mass storage to core transfers are through subrou tine BLK IN. To implement CFAS on
anot her computer , a new version of BL KIN havin g the above calling sequence w ill be required.

11
I
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SUBROUT INE BLKOUT (NWDBLK , (START , NBKOUT , LSFILE , (STAT)

BLKOUT tra nsfers a block from core to a random access file which contains blocks that are all of the same size.

NW DBLK = No. of words per bloc k in the file and the No. of words to be transferred from co re on this call.

(START = Startin g address in core whe re the block is to be t ransferred from.

NBKOUT No. of this block in the file. NBKOUT = 1 is the first bloc k No. in the file.

LSFILE Logical system file No. (0-15).

ISTAT = Status retur ned to user . (STA T = 0 indicates no errors. ISTAT 1 indicates an error of some kind.

1108 disk vers ion

Restrictions on this version of BL KOUT

— The status (STAT returned to the use r will alwa ys be zero since the FSTWT routine does not return any status

information. FSTWT has its own error messa ges.

CSTARL]

COMPUTE MASS
STORAGE ADDRESS

A CALL DEVICE
HANDLER TO
WRITE BLOCK

Return status to calling program.

cIjiTUR
~
I
~if Note — All CFAS core to mass storage tra nsfers are throug h subrouti ne BLK OUT. To impl ement CFAS on

another com puter , a new vers ion of BL KOUT having the above calling sequence will be requ ired.

- 41 -
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SUBROUTI NE CFEXEC (TASK , TIM E, OBSRPT , XO , VO , XLN , YLN , LAST , TYMOLD, DSP, DIST , TV MC,
ISSQ, NSSO, NBKOUT, (DENT)

This routine is the inter face between the experimental protot ype automatic meteorological system (EPAMS) and the

cloud-fog anal ysis system (CFAS). In addition CFEXEC directs the inter pretation of the surface and upper air obser-

vations and reports (OBS/REP) and the cre ion or updates of the cloud fog data base (CFDB).

Input data (formal parameters )

TASK = Task requested by EPAMS
= Set up the OBS/REP storage files

2 = Input OBS/REP
3 = Create a new CFDB -

4 = Update the latest CFDB on file
TIM E = Reference time of CFDB creation or update
OBSRPT = OBS/REP
XO = Distance east from X REF of the lower left hand corner of the sub-wind ow in the CFDB to be updated , km.

YO = Distance north from YR EF of the lower left hand corner of the sub-window in the CFDB to be updated , km.

XLN = East-west length of updated sub-window , km.
YLN ‘-North -south length of updated sub-window , km.
LAST = Sequence number of the last OBS/REP sto red.
TYMOLD = Time of oldest OBSJRE P to be used in a creation or update.
DSP = Maximum distance between OBS/REP to be combined into a best report , km.
DIST = Distance constants in weight ing funct ion . km.

DIST(1) used when convective clouds only present.
OIST(2) used when convect ive and middl e clouds only are present or when showe ry typ e precipitation present

or past weather.
DIST(3) used for all oth er cases.

TY MC = Time constants in wei ghting functio n , minutes.
TVMC(I) used when conve ctive clouds only present.
TYMC(2) used when con vective and middle clouds only are present or when shower y typ e precipitation present

or past weather.
TYMC(3) used for all ot her cases.

ISSO = Search square sizes , no. of grid points.
NSSQ = No. of search squares used in analysis.
NB KOUT = Block no. in the CFDB file to which the creation or update is to be trans ferred.

-
- 

- (DENT = Ten words of user su pplied identi fication information that precedes the cloud-fog-wea ther data on the file.

- 42 -
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START

NO TASK= 1

YES

BEGIN Initialize and set up 085/REP files.

RETURN

NO TA SK =2

~~~~ ES

20 Come here to interpret OBS/ REP.

NO IITYPEI~~3

YES
Interpret surface typ e OBS/REP, i.e., AIRWAYS,

SFDIN T METAR , and SYNOP coded messages.

60

IITY PEI =4

interpret upper air type OBS/REP , i.e., RADIOSONDE

ITYPE I=5

50

- 43 -



- 

- - 
=

~
‘:
~~~~~~~~

,—_,,..e~~
_---:.—= -—_—i— ‘ “

~
“

~~~~~~~~~~~~~~~~~~~~ s 
T 

~~~~~~~~~~ -~~I~~~~~~ - ’5- 
______________ --~~ ~~~~~ _5=_ ~~~~•~~~5--5==

n i Process forecast layered cloud coverage from
AFOINT 

] AFGWC 30-NEPH model.

4
STOREC File interpreted OBS/REP.

~~~~~~TURND

CHECK TIME Assure that tim e of oldest OB S/REP (TYMOLD ) to

OBS/REP TO BE be used in creatio n or update is not more than
USED IN CREATION 12 hours old.
OR UPDATE

100

Retrieve OBS/REP in reverse chronological orde r

[[ RETOBR 
from present time (TIM E) to TYMOLD. Also

II J identify time and distance scale factors to associate
with OBS/REP and tag accord ingly.

Test for the presence of more OBS/RE P within the
NOMORE allowed tim e frame on the fi le. Ju mp to 120 if there - -

are no more.
NO

NOB NO Retrieve not more than NOBR OBS/R EP.
> NOBR

YES 
- 

-

120

I DETERMINE i Set referenc e altitude IHREF equal to the lowest

I H R E F  of the altitudes specified in the list of OBS/REP
or in the grid.

140

-44 - 
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REFERENCE
Reference ceiling, minimum base and maximum to p

MAXTOP of cloud layer to reference altitude IH REF.
TO IHREF

________________ 
Calculate cloud cove r in layers referenced to IHREF

ft MVLCOV from cloud cover in layers refere nced to ground level
II at OBS/REP site.

COMOBR i Form the best reports file from the list of qualified

II j OBS/R EP.

YES~~~~~~~~~~~~~~

DETERMINE Convert user specified sub-window bounds and dimen -
INOICIAL sio ns to indices of bounding grid points for an update.
BOUNDARIES Use minimum and maximum values of indices for a
OF UPDATE creation
SUBWINDOW

4
I I Calculate CFDB parameters at the grid points lying

CFMAP~~~ ] within the indices of the bou nding grid points.

REFERENCE
NCEIL
MINBAS Reference ceiling, minimum base and maximu m top - -

MAXTOP of cloud layer to ground level at each grid point.
TO GROUND
LEVEL

I Calculate cloud cover in layers referenced to ground
MVLCOV I level from cloud cove r in layers referenced to altitude

I IHREF .

- 45 -
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Assure that minimum base of clouds is less than
ASSURE INTERNAL maximum top of clouds and that total sky cover
CONSISTENCY OF is equal to or greater than the largest amount of
CFDB PARAMETERS cloud cover in any layer.
ATGRIDPOINTS

I
I Output the created or updated CFDB to user

specified file.

BLKOUT
I 

_ _  _ _I —

~~~~~D BQ

CRETURND

‘1
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SUBROUTINE CFLAY (NBASE , NTOP, MINLAY , MAXLAY)

Routine to find minimum and maximum CFDB layers influenced by cloud layers constructed fr om OBS/REP. 0 is
returned if no CFDB layers are affected.

- 

- 

NBASE = Base in feet above terrain .
NTOP = Top in feet above terrain.
MIN LAY = Minimum layer above terrain.
MAXLAY = Maximum layer above terrain .

START D
_ _ _

ROUND NBASE
AND NTOP TO IBASE and (TOP are set equal respectively to N BASE
NEAR EST 100 and NTOP rounded to the nearest 100 feet.FEET

YES IBASE < Retu rn 0 for MINLAY and MAXLA Y if the base of

E 10 
the cloud layer is higher than the top of the highest

L V( ) 
CFDBlayer.

NO

M INLAY = 0
MAXL A Y = 0

RETURN

50

Return 0 for MIN LAY and MAXTOP if the top of
Y ES the cloud layer is lower than the base of the lowest

h OP > L EV(1) CFDB layer.

NO

MJNLAY=0
MAXLAY = O

- = - 

- -

- - -
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FIND MINLA Y is equal to the index number of the CFDB

M INLAY 
layer whos e top is higher and whose base is lowe r
than IB ASE.

I FIND 
MAXLA Y is equal to the index number of the CFDB

MAXLAY layer w hose to p is hig her and whose base is lower

] than (TOP.

I 

eTU
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SUBROUTINE CFMAP ((BEG , lEN D, JBE G, JEN D, DIST , TYMC , ISSO , NSSQ, MNBR , *MTIME NOB)

This routine uses the best reports generated by COMOBR to determine the CFDB paramete rs at specified grid
points in the w indow.

Input data

(BEG = I index of left hand edge of window or sub-window.
lEND = I index of right hand edge of window or sub-window.
JBEG = J index of bottom edge of window or sub-window.
JE ND = J index of top edge of window or sub-window.
DIST = Distance constants in weighting function, km.
TYMC = Time constants in weighting function, minutes.
ISSQ = Search square sizes , no. of grid points.
NSSO = Number of search squares.
MNBR = Minimum number of best reports required to calculate CFDB parameters at a grid point.
MTIME = Map time (0- 1440).
NOB Number of OBS/REP .

(~~~STAR~~~~)

M = 8 Initialize CFDB paramet er index.

Search the best reports file and generate a pointer

~~
E
T

F
~~

TE table to the best reports with a non missing entry

- 

- TABLE for the current CFDB parameter.

= EG Initialize grid point indices.

i-i 
_— NSQ Initialize search square index.

_ _ _

co LLEcT BEST I Step through the pointer table and collect the best
REPORTS WITHIN reports which lie within a square box of side length
cuRRENT SEARCHI
SQUARE ISSQ (NSQ), called the search square.

- 
- - 
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70

Jump to 90 if the minimum number of best reports

NFD > MNBR YES needed to analyze the current CFDB parameter at
the grid point have been collected.

NO

NSQ = NSQ + 1 Increment the search square index.

NSQ > NSSQ 
NO 

25 
Jump back to 25 and use the next larger search
square if the larg est one has not been used.

YES

80

N F D  > ~ 
YES Jump to 90 if the number of best reports collected

was at least 1.

NO

Set the current grid point value of the current CFDB
G~ DPV M~~~

j  
parameter equal to missing, i.e., MISS = —32768 if
no best reports were collected .

210

INITIALIZE Calculate the weight factors , WF , corresponding to
ITG =0
SMWF = 0 each of the best reports collected.
SMWFO = 0
N = 1  

[ fDIS\~ ITD\ 2lI WF = VALU EXP I — I — I — I — I I
L \ D C / \TC/ j

‘

1

’ Where

F /DIS\ 2 1 I VALU = value of the best report
WF = VALU .EXP [_ 

~
—
~) ] DIS = distance of best report site from the grid

r ‘TD ’ 21 I point
EXP — (j ~

-) I I DC = distance constant applicable to best report
L \ / J TD = time difference between time of best

I report and map time
TC = time constant applicable to best report

D

-50 -
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CURRENT
CFDB PARAMETER NO

iSCE1L ING ON
v Is IBiL ITY

YES

h G  = ITG + 1 Increment tag count if the best report values for
IF BEST R E P ORT ceiling or visibility were tagged.

160

CURR EN T
CF DBP A R A M ET ER N O

I S L A YE R E D
CLOUD COVER

YES

IF  BEST REPORT 
Increment tag count if the best report value for

IS TAG::D layered cloud cover was tagged.

CURRENT
— cFDBPARAMET ER NO

ISPRESENT
WEATHER

YES

NO 
For present weather only SMWF is the current largest

WF > SMWF value of WF.

~~ YES
Set grid point value for present weather equal to

SMWF = WF
IGPV - INOBS current best report value of present weather and

SMWF to the current value of WF.

160 

Calculate running sum of wei ght factor , SMW F, and

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

180 

current CFDB parameter.

- 51 -



N = N + 1

N ~ NFD 
YES Jump back to C if there are more collected best

reports for current CF DB parameter.
NO

FRAC = ITG/NFD Calculate the fraction of colle cted best reports which
GPV = SMWFO / were tagged , FRAC , and the weighted average of the

SMWF best reports , GPV , for the current CFDB parameter.
Note — These calculations are overridden in the case
of present weather.

FDB
ARA METER YES

IS PRESENT 200
EATNER

NO

C U R R EN T  NO
- 

— CFDB PARAMETER
- - IS LAYERED

CLOUD COVER

- - YES

ROUND GPV TO
NEAREST WHOLE
NUMBER DIVISIBL E

:- BY 5 THEN SET
iGPV GPV

FRAC ~ 0.5 200

YES

Code the integer weighted average of best report
- 

- 
IGPV = IGPV + 1 layered cloud covers as thin if a majority of these

- - best reports were tagged as thin.

~~~~~~~~~RTH~~~~~~T 

- 5 2 -
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CURRENT
cFDB PARAMETER NO

IS CEILING OR
VISIBILITY

YES

FRAC~~~0.5 
NO

YES

Code the integer weighted avera ge of best report

IGPV = —IGPV ceiling or visibility as varia ble if a majority of the
best reports of t he parameter were tagged as
variable.

200

Set the cur rent grid point value of the cur rent CFDB
GRDPV = IGPV parameter equal to IGPV.

J = J + 1 Increment J grid point index.

~ ~END 
YES B Jump back to B if more grid points.

NO

= I + 1 Increment I grid point index.

I 
~ ~~~~ 

YES B Jump back to B if more grid points.

M = M :1 Increment CFDB parameter index.

M < 2 2  YES 
A Jump back to A if more CFDB parameters.

NO

RETURN
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SUBROUTINE COMOBR(NOB , DSP, TIME , LSFILE)

Ranks , resolves conflicting information, and combines CFDB elements of proximate OBS/REP’S: then insures
internal consistency of combined OBS/REP.

Input Data

NOB = Number of time qualified OBS/R EP
DSP = Maximum distance between OBS/REP to be combined into a best report , km.
TIME = Reference time or map time of CFDB creation or update.

- ~- LSFILE = Logical device No. of temporary storage file used.
- _ _ _  -

CSTART )

N = 1 J Initialize index of best report.

A

Scan the list of time qualified OBS/ REP and collect
COLLECT ten or less which are within DSP km of the best

- 
-
~ PROXIMATE report site.

OBS/REP

Create a one dimensional array WREC , in which the

NREC WHICH 
collected proximate OBS/R EP are ranked in order of

OBS/REP DISTANCE increasing distance from the best report site.
FROM BEST REPORT
SITE

PROXIMATE YES
- - - OBS/REP 

:°:
~~

BEST REPORT IS
THE OBS/REP AT
THE BEST
REPORT SITE

- I
60

Specials of all types out rank non specials. Types
R A N K  COLLECTED ranked as follows:
URGENCY THEN 1 AIRWAYS
TYPE 2 METAR

3 SYNOP

O 4 RAOB
B 5 AFGWC-3D NEPH PROG

- 54 -
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B

UNRESOLVED NO

~~~~~~~~~M~~N

- 
- RESOLVE ON THE

BASIS OF TIME OF
RECEIPT CLOSEST
TO MAP TIME

UNRESOLVED NO

RESOLVE ON THE I
BASIS OF VALUE I
OF OBS/ REP

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

TRESOLVE ON THE I

BASISOF PROXIMITY I
TO BEST REPORT I -

SITE

I
____

LABEL 
Assign the location , station elevation , time sequence

BEST REPORT number and typ e of OBS/R EP at the best report site
__________________ 

to the best report.

ASSIGNMENT 
Assign the CFDB parameters of the lowest ranking

U OF CFDB OBS/REP to the best report.
PARAMETER
VALUES

M = 8 1 Initialize index of CFDB parameter.

I
- 5 5 -
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Initialize counter to index number of second lowest
IRV = ICT — 1 ranking OBS/REP.

D -

IRV

YES CURRENT CFDB 
Jump to 170 if the IRV value of the Current CFDB

PARAMETER parameter is missing.
MISSING

NO

Jump to 150 if the current CFDB parameter is not
CURRENT - .

CFDB PARAMETER NO ceiling. -
IS CEILING

Jump to 170 if the method of measuring the ceiling in
YES the IRV OBS/REP is not better than the method used

IRV in the IRV + 1 OBS/REP. The hierarchy of ceiling
METHOD

BETTER THAN measurements is:
IRV + 1 METHOD First — MEASURED

Second — AIRCRAFT
YES Third — BALLOON

Fou rth — RADAR
150 

Fifth — ESTIMATED

Sixth — INDEFINITE

~~~~~
C
E
E
D

L
~~
l
~UE A replacement is not made if the I RV value of the

~ F~~UR~ EN T CFDB current CFDB is missing and additionally in the
THE IRV VALUE case of ceiling when the method of measurement

is not better than the method used for the value

170 
last assigned.

IRV • IRV — i Decrement index of collected OBS/REP.

YES IR V > 0 Jump back to D if there are more collected OBS/REP.

NO

M • M + 1 Increment index of CFDB parameter.

YES M ~ 22 Jump back to C if there are more parameters.

NO

E

-56 -
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ASSURE INTERNAL
CONSISTENCY OF Assure that total sky cover is not less than cloud cove r
BEST REPORT CFDB in any layer.
PARAMETER VALUES Assure that the minimum base of clouds is not lower

than the highest top of clouds.

SELECT TIME AND Select the time and distance constant pointer of the
DISTANCE CONSTANT highest ranking type 1, 2, or 3 OBS/R EP in which the

- - APPLICABLE TO BEST constants have not been inferred by the default
REPORT situation.

CALCULATE THE Calculate a weighted average of the “values” of the
VALUE OF THE collected OBS/REP and set equal to the “value” of
BEST REPORT the best report.

Temporarily store best report on scratch file.
BLKOUT -— ——— - .

~

~~~~ATCH FILE(J)

N = N + 1 Increment best reports index .

A if more best reports can be

BLK I N ~..* ——  _ J Read in the NOB best reports from scratch file.

I

~~~~ETURN 
-5)
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SUBROUTINE DEPCLD (PR ES, TEMP , DEP , NCLD )r
Routine to convert dewpoint depression , temperature , and pressure information into percent cloud cover.

CPCLD1 = CPS to cloud conversion table at 850 MB.
CPCLD2 = CPS to cloud conversion table at 700 MB.
CPCLD3 = CPS to cloud conversion table at 500 MB.
CPCLD4 = CPS to cloud conversion table at 300 MB.
PRESTD = Standard pressure levels for CPS to cloud conversion.
NCLD = Percent cloud cover
DPRCPS = Conversion factors for dewpoint depression
TCOR = Temperature correction for CPS
PRES = Midpoint pressure of CFDB layer, millibars
TEMP = Midpoint temperature of CFDB layer, deg. K
DEP = Midpoint dewpoint depression of CFDB layer , deg. C
A, B, C = Constants in the expression

DPRCPS = A+ B* (pressure/i 000) + C* (pressure/ b OO) ~*2
This expression converts dewpoint depression to condensation pressure spread conversion factors for CF DB
layers.

CPS = Condensation pressure spread of CFDB layers

START

LA : -1  Initialize CFDB layer index .

TEMP ~ LAY NO Jump to 10 if temperature and dewpoint depression
- - AND ~~~~~~AY) of layer are not missing.

YES

CODE CLOUD
COVER AND CPS
OF LAYER EOUAL
TO MISSING

200

CALCULATE
UNCORRECTED
cPS

DETERMINE
CORRECTiON
FACTOR FROM
TEMP LAY)

CALCULATE Determine appropriate entry in CPS to cloud table.

B
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CODE NO CLOUD 
INDEX too large, no cloud possible.

NCLD ( LAY )= O

_ _  

I

-

PRES (LAYP YES ~~~~~~ Jump to 170 if the midpoint pressure of the CFDB

2 PRESTD (1) 170 layer is equal or greater than the pressure of the
lowest table.

-
~~~~ NO

r4 
PRES ( LAY ) YES 

Jump to 180 if the midpoint pressure of the CFDB

~ 
PRESTD (4) 180 layer is equal to or less than the pressure of the

highest table.

DETERMINE 
Determine LEVHI , the index number of the upper

LEVH I bound pressure level which is defined as the pressure
level of the lowest table whose associated pressure is
less than that of the midpoint of the CFD B layer.

LEVLOW = —

LEVH I — 1 Calculate the index numbe r , LEV LOW , of the lower
bound pressure level.

DETERMINE 
Determine a cloud cover , CLDH I , from the upper

CLDH I bound table.

DETERMINE 
Determine a cloud cover , CLDL OW, from the lower

CLDLOW bound table.

160

- 59 —
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H 

9
I CALCULAT E Linearly interpolate with respect to pressure to

I 
~~~~~~~~~~ 

calculate the cloud cover at the midpoint pressure of

LAND CLDLOW the CF DB layer from CLDHI and CLDLOW.

H
CALCULATE Determine cloud cover of the CFDB layer from the
NCLD (LAY)
FROM LOWEST lowest table.
TABLE

‘Determine cloud cover of the CFDB layer from the
FROM HIGHEST highest table.
TABLE

190

ROUND NCLD (LAY) Round cloud cover of the CFDB layer to the nearest
TO THE NEAREST 5 percent.

- -I VALUE EVENLY
DIVISIBLE BY 5

NCLD (LAY) Guard against a minus zero value of cloud cover
— NCLD (LAY) occurring in round off.

LAY LAY + 1 
Increment CFDB layer index.

LAY < 
YES 

A 
Jump beck to A for more CFDB layers.

NO

RETURN
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SUBROUTINE FIND1B (INCODE, IX , IV , RADIUS , ITMIN , ITMAX , *IREC , NOMORE )

FIND 1 B is used when the user wishes to examine all the OBS/REP’s stored that are within a specified radiu s of
specified coordinates which were observed during a specified time interval. Each call to FIND1B returns one
OBS/REP going backward in time sequence.

INCODE = User control code. INCODE = 1 initiates the sequence and searches for the newest OBS/REP which
satisfies the location and time requirements. This OBS/REP is returned to the user in user buffer IREC.
INCODE NOT = 1 is used on successive calls to retrieve the next OBS/REP in backward time sequence.

IX = Relative X position in hectometers.

IV = Relative Y position in hectometers.

RADIUS = Radius in hectometers of circle to be centered at (IX , IV). All OBS/ REP’s returned to user will be in
this circle.

I TMIN = Minimum, or oldest, observation time in minutes (0-1439).

ITMAX = Maximum, or newest , observation time in minutes (0.1439). FIND1 B will return OBS/REP’s starting at
ITMAX, or older.

IREC = Buffer in calling routine Containing NWDREC words where the OBS/REP will be stored.

NOMORE = Status returned to user. NOMORE = 0 indicates that an OBS/REP was returned to the user in IREC
and that there may be more OBS/REP’s if the user should call again. NOMORE = 1 indicates that no
OBS/REP was returned and that no additional OBS/REP’s exist i n the data base within the specified
time and location constraints. The user should assume that the Contents of IREC will be modified
whenever FINDIB is called.

START

NOMORE=0 Assume an OBS/REP will be found.

fl CALL GET1BW

Going backward in observation time from IT MAX.
085/REP

Processing is complete when either the oldest
- 
I OBS/REP in file J is examined, or , the observation

- ; 2 time of the OBS/REP returned by GET1BW is
DON E older than ITMIN.

YESf.
RETURN

If the location of the OBS/REP is within the specified
NO LO~~~1 N  radius of IX and IV, return the OBS/REP to the user

RADIUS buffer IREC.
YES

RETURN

-5 -~~- -5
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SUBROUTINE FOG (NVIS, NWEA , AMT, VALU)

Routine to check for fog and make decisions as to percentage cloud cover and tops of clouds based on
horizontal visibility and type of fog.
NVIS = horizontal visibility in meters
NWEA = surface weather WMO code 4677
Derived layered cloud information

- 
- NUM LAY = number of layers generated

KIND kind of cloud layer
l low
2 = middle
3 = high
4 = fog
5 lowest cloud
6 = clear layer

ITHIN = thin layer designator

MISSING = not thin
1 = thin

COVER = cloud cover in layer (0.0 — 1.0)
BASE = height of the base of layer , feet
TOP = height of top of cloud layer , feet
AMT = cloud cover due to fog
VALU = value of OBS/REP

START

Set AMT = 0. Set VALU = 10 if there was no

AMI AN D V A LU 
layered cloud data present in OBS/REP. If there

SET FOG was layered cloud data present then set
INO1c ATOR O VALU = (VALU + 1O.)/2.

NO Return if visibility is greater than 1600 meters
NVIS .~~ 1600 -(1 mile).

YES

R E T U R N

Initialize counter for surface weather array,
Nc HK=1 NWEA.

A

4o~~NwEA NO Jump to 10 if surface weather does not show ~- -

(NCHk)~~ 49 10
- - the presence of fog.

YES

FOG TYPE AND - 
Determine the fog type from the surface weather

SET FOG 
— code.

INDICATOR-I 
-

B

— 62 -
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~~~~~~~~~~~~~ 

_ _ _

DETERMINE
CLOUD COVER
FROM FOG
TYPE

I

r~ETERMINE
M AXIM UM OF
OLD AND NEW
CLOUD COVER
DUE TO FOG

NCHK = NCHK + 1 Increment counter for surface weather array.

NO

-~~~ INDICATOR O 
NO

~~ ETURN~~)

I
TNUMLAY= NUMLAV + 1

KIND
~

N
(~~~

A
L
V
~~ ~ AMT Increment layer counter , set cloud cover and base.

BASE (NUMLAY) = 0.

r 
NVIS <0 Jump to 11 if horizontal visibility is unknown or

NVIS >800 greater than 800 meters (1/2 mile)

TOP (NUMLAV) Set top of fog layer equal to 249 feet.

(~~~ET UR~~~)

- 6 3 -
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[TOP (NUM LAY) Set top of fog layer equal to 149 feet.
= 149

~~~~~~~~~~~~~~NO

FREDUCE FOG

RELATED PART
OF VALU BY 3

C RETURN

- 6 4-
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SUBROUTINE GETOBI (ITABID, IR EC)

Get an OBS/REP from file I.

ITABID Column index of ITABLE pointing to desired OBS/REP .

IR EC = Buffer in user program where OBS/REP will be stored.

~~~START J

DETERMINE SECTOR Sector No. corresponds to block No. in file I.

NO. FROM POINTER
IN ITABLE

BLOCK IN YES IBLOCK in COMMON/BASE/ equals the No. of the

NO 

file I block in core buffer IBUF.

CALL BLKIN TO Mass storage to core transfer.
READ BLOCK FROM
FILE I

DETERMINE RECORD1 
Record No. in block.

NO. FROM POINTER
IN ITABLE

_ _ _ _ _ _

TRANSFER OBS/REP 1
DATA RECORD TO I
USER BUFFER IR~fJ

CRETURNJ

-65 - 
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SUBROUTINE GET1BW (INCODE, NTIME , I R EC, NOMORE) 
-

GET1BW is used when the user wishes to examine all the OBS/R EP’s stored starting at NTIME and going backward
in time sequence.

INCOD E = User control code. INCODE = 1 initiates the sequence and searches for the first record which is
returned to the user. INCODE NOT = 1 is used in successive calls to retrieve the next OBS/REP in
time sequence.

NT I ME = Start time in minutes (0-1439).

IREC = Buffer n calling routine containing NWDREC words where the OBS/REP will be stored.

NOMORE = Status returned to user. NOMORE = 0 indicates that an OBS/REP was returned to the user in IREC
and that there may be more OBS/REP’s if the user should call again. NOMORE 1 indicates that no
OBS/REP was returned and that no additional OBS/REP’s exist in the data base.

CSTARTD

p NOMORE=O I Assume an OBS/REP will be returned.

INCODE NOI If the time sequence starts in file I, and there are
additional calls , older data records will be extracted

YE S from file I and then from file J.
U DETERMINE IF

N T I M E  I S I N
FILE I OR FILE J

~~~~~~~ 
YES

Read proper block from file I or file J only if not in
I core at this time.

NO

CALL B L K I N TO
R E A D  BLOCK

N
085/REP S YES

R E T U R N E D  
The OBS/REP returned on the previous call was the

NO 

oldest OBS/REP in the data base.

I NOMORE~~~J

~~~~ET U)~~~~~

I V 
TRANSFER NEXT -
OLDEST 085/REP Transfe r to buffer starting at IREC.
TO USER

~~~~ TUR~J

- 6 6 -
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SUBROUTINE G ET1FW ( INC ODE , NT I ME , I REC , NOMORE)

GET1 FW is used when the user wishes to examine all the OBS/REP’s stored starting at NTIME and going forward
in time sequence.

INCODE = User control code. INCODE = 1 initiates the sequence and searches for the first record which is
returned to the user. INCODE NOT = 1 is used on successive calls to retrieve the next OBS/REP in
time sequence.

NT I ME = Start time in minutes (0-1 439).

IREC = Buffer in calling routine containing NWDREC words where the OBS/REP will be stored .

NOMORE = Status returned to user. NOMORE = 0 indicates that an OBS/REP was returned to the user in I REC
and that there may be more OBS/REP’s if the user should call again . NOMORE 1 indicates that no

- - 
OBS/R EP was returned and that no additional OBS/REP’s exist in the data base.

(~~~
ART D

[i~~M0RE 0j Assume an OBS/REP will be returned.

~~~~~~~~~~~~
E

N0

If the time sequence starts in file J, and there are
YES additional calls , newer data records will be extracted

from file J and then from file I.
DE T E R M I NE IF N T I M E I S
1N F I L E 1 OR F I L E J

YES
7 Read proper block from file J or file I only if not in

core at this time.

CALL BL KIN TO I
READ BLOCK

YES

~~~~~ RETURNED~~.
?_1 The OBS/REP returned on the previous call was the

most recent OBS/REP in the data base.

~~~~iTUR~~ )

TRAN SF ER N E X T
NEWEST 08$/REP Transfer to buffer starting at IREC.

-
~~~ TO USER

CRETuR~L)

- 67 -
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FUNCTION ITMD IF (ITA , ITB )

Computes difference between times ITA and ITB. Result is positive if ITA is more recent than ITB. It is assumed
that all time differences will be less than or equal to 720 minutes.

ITA and IT B are time values in minutes (0.1439).

C
STARfD

I

ITMD IF = ITA — ITB J Take difference.

<0

(~RETU ~~~~~

F N 0

1I
ITMD IF = ITMD I F — 1440 ITA must be older than ITB.

I

CRETU
~~~~~~~ )

NO
<~~~~~~~ 720

(RETU~~TJ

:11 _____________
ITMDIF = ITMDIF + 1440 ITA must be more recent than ITB.

I
CRETU~~1)
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SUBROUTINE ITOJ

Delete the oldest (NRPBFJ)  records from file I and store them as a block in file J.

( START ]

.1.4
CALL BLKIN TO READ

CONTAINING OLDEST 
Mass storage to core transfer.

OBS/REP IN FILE I

TRANSFER OLDEST OBS/REP Blocks in file J contain OBS/REP’s sorted in terms of
TO BUFFER JBUF observation time.

NRPBFJ
NO 

~~~~ 

- 
file j and is in BEGIN, 

block in

I CALL BLKOUT TO WRITE
I CONTENTS OF JBUF Core to mass storage transfer.

IN FILE J

I I The NRPBFJ oldest 4 word entries in ITABLE no
UPDATE POINTERS I longer used.

‘I _ _ _

(~~RETURN )

- 69 -
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SUBROUTINE LAVCLD (DLAT , VALU)

Routine to construct cloud layers from layered cloud data in AIRWAYS. METAR , and SYNOP type

OBS/REP.
List of Arguments

Input
DLAT = Latitude of OBS/REP, degrees (negative if south)

Output

VA LU = Information VALU of OBS/REP

Common Data

NS(J) = Sky cover due to cloud in layer , 0-9. 1 to 10 layers.
ICTS = Type of cloud in layer , 0-9 WMO code 0500
IHS(J) = Height of base of cloud layer

AIRWAYS — 100’s of feet
METAR — WMO code 1677
SYNOP — WMO code 1677

I THIN (J )  = Cloud layer thickness indicator

Missing if not thin
ITYPE = Type of OBS/REP

1 = AI RWAYS -1 if a special

2 = META R -2 if a SPEC I (special )
3=SYNOP

OUT

NUM LAY = Number of cloud layers identified
KIND = Kind of cloud layer

1 = Low
2= Middle
3 High
4 Fog
5 = Lowest cloud
6 = Clear layer

ITHIN = Thin layer designator
MISSING - Not thin

l Thin
COVER = Fraction of sky covered by clouds in the layer (0.0 . 1.0)
BASE = Height of the base of cloud layer, feet.
TOP = Height of the top of the cloud layer, feet.

- 70 -
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C
SET ASSUMED TOP OF ALL
CLOUD LAYERS

_ _ _ _ _ _

ASSIGN STANDARD BASE
HEIGHTS FOR LOW AND
MIDDLE CLOUDS

CALCULATE A STANDARD
HIGH CLOUD BASE FROM
LATITUDE OF OBS/REP
AND INITIALIZE
PARAMETERS

Return if NS (LSC ) is less than 0

~~~ NS(LSC) 100

=0
90

- 
I CONSTRUCTACLEAR

LAYER TO TOP AND
CALCULATE OBS/REP
VALUE

RETURN

- 71 -
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100

COVER IN 
YES

RANGE 0-9

NO

OBSCURING YES 
120

LAYER
7

NO

230

-

1 ISH~~~~~~~I VALU of OBS/REP is diminished because an out

OBS/REP BECAUSE OF of range cloud cover is assumed to be a result of a
PROBABLE ERROR communications or coding error of a valid observa-

RETURN 

tion of the presence or absence of a cloud layer.

CONSTRUCT A TOTAL
OVERCAST LAYER

~~~~~~~~~~~~~ YES~~~~~~

[
DIMINISH VALU

-72 -
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NO € Test for AIRW AYS type OBS/REP

• SET BASE OF OVERCAST LAYER EQUAL TO
THE SMALLER OF THE CALCULATED VALUE
OR THE ASSUMED HIGH CLOUD BASE HEIGHT

If the calculated value was larger IHS(LSC ) was
190 probably incorrect.

140

YES

BASE (NL) = IHS (LSC) * 100

~~~~~~~
L
~~~~~~

YESC

BASE (NI) = OHS (LSC) —50) # 1000



~

160

CLOUD
LAYER BASE
HEIGHT HIGHER YES

THAN HIGH CLOUD
BASE

NO

Cloud layer base height out of allowable range —

VALU = VALU — 3. probable error. Reduce VALU by a total of 5 and

- J use the standard high cloud base.

VALU = VALU — 2.

BASE (NL) = BASHI

BASE (NL) = BASLOW

CONSTRUCT A CLEAR LAYER
TO THE BASE OF THE
OVERCAST LAYER

I

RETURN )

BEGIN CONSTRUCTION Comes here if not an obscuring layer.
OFACLOUD LAYER

CLOUD NO

H, 
ER T _ 3 3 0
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A

NO Jump to 280 for SYNOP or METAR coded OBS/REP

MT = 1 280 and determine base height of cloud layer from cloud
type.

YES
240

IS
SKY COVER OF YES

- NEXT LAYER , IF  270
- ANY , NOT

MISSING

- NO
I I

HAVE
OTHER LAYERS YES

BEEN

1 CONSTRUCTED
?

-~~~~~ NO
4

VALU = 0.
NL=O

-

~ I COVER (NL) = FMISS

-~ RETURN

:‘~ 

_ _ _ _ _ _

I DETERMINE THE KIND OF I 1, 2, or 3
HIGHEST CLOUD LAYER YET I
CONSTRUCTED 

]

~~~~~~~~~~~~~~~~N O Q

I NL NL 1 I Probable error in data. Disregard present layer

[ VALU = VALU —5. J and reduce VALU.

460

-75 -
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260 Kind of highest cloud layer is 1 or 2.

KIND (NI) = KMx +1
BASE (NI) SBAS (KMX +1)
IF )ITHN (LSc) - EQ. 1)

ITHIN (NL )=1
VALU VALU —2.5

DISREGARD DATA ON
PRESENT LAYER

450 METAR and SYNOP OBS/REP with missing

-

~ 1 280 

base heights come here.

TYPE NO 
240

YES

DETERMINE BASE
FROM CLOUD TYPE

~~~~~~~~LSc YES Come here if base height code is not missing.

I B ~~~~~~~~~~~~~
H5

~~~
5

~~~~~
b00

1

~~~~~~~~~~~~~~~ NO~~~
Q

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

(NI) = 

— 76 —
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BASE (NL) = IHS (LSC ) * 100

ITHN (LSC) NO

YE~~~~~~~~~~~
ITH IN ( NL ) 1

- - Go to 420 to determine kind of layer from base
-

. 

height.

- BASE (N L ) =
-
~ (IHS (LSC) —50) • 1000
a

(
~
)

360

~~ 
NO

.Q

~
i1 YES

I BASE (NL) IHS(LSC) .100 I

~~~~~
E
~~

L
~~~

Y
EtE7O

USE ASSUMED HIGH Probable error in OBS/REP.
BASE AND REDUCE

- 
I VALU

- 7 7 -
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USE ASSUMED HIGH BASE Probable error in OBS/REP.
AND REDUCE VALU

390

CLOUD
TYPE MISSING YES

R NOT IN ALLOWABL 420
RANGE

NO

IcTS CISC ) YES e

KIN: (NL) = 3 Code layer high.

420

4 

400

ICTS(LSC ) YES 
410

NO

KIND (NI) = 2 
Code layer middle.

_ _ _

[ 
KIND (NI) 1 I Code layer l~~ .

-_ - 
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AIRWAYS and SYNOP or METAR OBS/REP with
420 missing cloud ty pes come here to determine layer

kind. Also come here to check layer kind as deter-
mined from cloud type. Layer kind as determined

BASE (NL) YES 
430 

fr om base height overrides determination from
> BLMX cloud type. Reduce VALU by 2. If the two deter-

minations of kind do not agree.
NO

KIND (NL) YES
= —32768

NO

KIND (NL) YES

7

NO

VALU = VALU —2.

425

KIND (NL) 1 Code layers low.

I I,

AV~~~~~
8/- - - - .EIGHT

li~,HEfl -AN MAXIMUM YES
BA~. HEIGHTSOF

MIDDLE CLOUD
BASES

7

NO

KIND (NL) YES
= —32768

?

NO

B

- 79 -
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B

KIND (NI) YES
=2

NO

VALU = VALU —2.

435

KIND (NL) = 2 Code layer middle.

e
440

K I N D  ( N I)  YE S
= —32768

NO

K I N D  (NI)  
YES

=3

— 
NO

VALU = VALU —2.

KIND (NL) 3

450 
Test for overcast present layer, if not, test

for more layered cloud data.

-

~~~~~~ YES
NS(LSC) 470

NO

* LSC L S C +1

+

465 NS (LSC) 490

0

465

- 80 
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[~~~ sc=LsC~~~1 I
-
~

= NS (LSC) YES 
470

Q N O

I CONSTRUCT A CLEAR LAYER
I FROM SURFACE TO TOP WHEN

LAST LAYER NOT TOTALLY
LOVERCAST

_ _ _

CONSTRUCTACLEAR LAYER
TO THE BASE OF OVERCAST OR
OBSCURING LAYER WHEN EITHER
OF THESE WAS THE LAST LAYER

H
XLSC = LSC
VAIL) = VALU/XLSC

cI~
R E T U R N _)~~

490

~~~~~-~~~~~~~~~ - _



SUBROUTINE MVLCOV (LCOVA , LCOVB , I HA , IHB)

This routine calculates the cloud cover in the CFDB layers of a station ‘A’, LCOVA(l), at an elevation of IHA
(meters) that would exist if the layered cloud coverage at a station ‘B’, LCOVB(I) , of elevation IHB (meters) were
moved to ‘A’ with the CFDB layers of ‘B’ retaining their reference level , IHB.

Input data

LCOVB(I ) = Cloud cover in the CFDB layers of station ‘B’

IHB = Height above mean sea level of station ‘B’.

IHA = Height above mean sea level of station ‘A’.

Output data

LCOVA(I) Cloud cover in the CFDB layers of station ‘A’.

C START )

COMPUT E D I F F E R E N C E
BETWEEN IHA AND CFDB layers are in multiples of feet.
IHB I N FEET

SELECT NEXT L E V E L
iN LCOV1A AND Process 9 layers.
D E T E R M I N E  ELEVATION
R A N G E

SELECT NEXT LEVEL

• IN LCOVB AND SAVE —32768 indicates that no data exIsts.
DATA IF APPLICABLE

HAVE

NO A L L  LCOVB
LEVELS BEEN

CHECKED

YES

A V E R A G E SAVED
DATA FOR ICOVA
LEVEL

HAVE
ALL LCOVA NO

LEVELS BEEN
COMPUTED

YE S 
-

R E T U R N

- 82
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FUNCTION NOSECT (IX , IV)

Computes sector No. (1-NS ECTR) from UTM coordinates (IY , IX).

IX and IY are relative UTM coordinates.

(.. START~)

1

-~ COMPUTE SECTOR NOI The sector map is defined by subroutine SECTO R

____________ J using variables defIned In subroutIne BEGIN.

(RETUR~JI
-I

4
I
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SUBROUTINE RAOB (HMP, PMP , TMP , DMP , VALU)
Routine to calculate temperature, dewpoint depression, and pressure for the midpoint of the CFDB layers.
Input Data
IX = X distance of RAOB site from IXREF , hectometers.
IV = V distance of RAOB site f r om I Y R E F , hectome ters.
lH = terrain height at RAOB site, meters.
IrIME = time of RAOB (0-1439).
ITYPE = 4, (-4 if a special RAOB)
IZ(I) = altitude of RAOB reporting level , dekameters.
IP(I) = pressure of RAOB reporting levels, millibars * 10.
IT( I) = temperature of RAOB reporting level, (deg. K.)* 10.
IDD(I) = dewpoint depression of RAOB reporting level, (deg. C)*10.
N R R L  = number of RAOB reporting levels
HMP(J) = height above mean sea level of midpoint of CFDB layers, meters.
PMP (J) = pressure at midpoint of the CFDB layers, mi ll ib ars .
TMP(J) = temperature at midpoint of the CFDB layers, deg. K.
DMP(J) = dewpoint depression at midpoint of the CFDB layer , deg. K.

***Thj s Routine Assumes ****
1. Pressures are in decreasing order 5. First RAOB level is at surface
2. Station elevation is given 6. All pressures (except surface) are g iven

- - 3. Tempera ture at top RAOB level is given 7. Missing data words are filled with .32768
4. Temperature at two RAOB levels are given

C
START

~)

Convert input integer altitude, pressure and
INITIALIZATION temperature to floating point. Set initial value:1 ~~~~~~~~~~~~~~ 

of VALU 1O.

- - PRESSURE
- I i  MIS SING

LOW END LEVEL
lEND = 1

t I
- 

- LOW END LEVEL Reduce VALU to 9. because of missing station
IEND 2 pressure.
VALU =9.

-84 -
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20

1EV = N R R L  Initialize level index to highest level no.

A

1E V- . l END 
Y ES Jump to 65 if current level no. is below low end

level no.
NO

D E T E R M I N E  Determine LEVHGT, the no. of the lowest level
LEVH GT for which a height was reported.

- - YES Jump to 50 if temperature at current level is
11(1EV) = MISS missing (MISS - 32768)

temperatures were originally missing and which

NO 
Jump to 60 if there currently are no levels at which

YES
= o  have not yet been calculated. If there are levelsLEVSTR 

for which temperatures have to be calculated
LEVSTR �r0.

CALCULATE Use log pressure interpolation to calculate the
MISSING
TEMPER A T U R E S temperatures at the levels between the current

level and the last level at which temperature was
not missing.

50

Tag Current level as the low end missing temperature
TA G L E V E L  FOR level. If current level is also the first missing tempera-
MISSING TEMP.
INCREMENT ture level to be encountered following a non missing
MISSING TEMP.
COUNTER temperature , tag it as the high end missing

temperature level.

60

1EV = 1EV - 1 Decrement level ind ex by 1

YES
LEV - i Jump back to A if more levels remain .

65
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~~~~~~~ T R = 0  
Jump to 80 if there are no levels for which tempera-

CALCULATE Use log pressure extrapolation to calculate missing

[~~MPERATURES temperatures at levels near the surface.

80

IP (1)= MISS NO 
130 Jum p to 130 if station pressure is not missing.

YES

LEVHGT 0 
YES Jump to 90 if any heights of RAOB reporting

NO 

levels were g iven.

USE STANDARD
PRESSURE FOR
STATION E L E V A T I O N
TO CALCULATE
STATION PRESSURE

STATION PRESSURE
IS THE GREATER OF
STANDARD PRESSURE
AND LOWEST
PRESSURE LEVEL
ABOVE SURFACE

90

YES 
Jump to 110 if a height was given for the lowest

LE v HGT— ~2 110 presslre leiiel above the surface.

CALCULATE HEIGHTS
COMING DOWN FROM
LEVE L OF LAST

- - - R E P O R T E D  H E I G H T
USING LOG
PRESSURE

YES Jump to 110 if calculated height of second RAOB
zc2)~ -:c1) 110 level is above calculated surface height.
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~~~~~~ P12~~~ 
is the same as pressure of lowest

-
J

IT (1) = MI SS Jump to 120 if station temperature is missing.

-
- 

CALCULATE
- STATION
I - PRESSURE WITH

NO ASSUMPTIONS

CALCULATE
STATION P R E S S U R E

- USING THE STANDARD
- ATMOSPHERE

PRESSURE GRADIENT

130

- IT (1) >0 Jump to 150 if station temperature is not missing.

NO

140

INCREMENT

I MISSING
- j TEMPERATURE

COUNTER

C

- 87 -
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P
CALC ULATE STATION
TEMPERATURE
USING LOG
PRESSURE
EXTRAPOLATION

_

CALCULATE DEWPOINT
DEPRESSIONS WHEN I
MISSING ASSUMING I
MOTOR BOATING
COUNT MISSING
DEWPOINT
DEPRESSIONS

LEVHGT - 2 YES Jump to 180 if lowest level with a reported height
was the first level above the surface level.

NO

I WIPE OUT HEIGHTS I
ITHAT WERE
I CALCULATED
[PREVIOUSLY

180

INITIALIZATION LEVHGT is a tag used to denote the current highest
LEVHGT 1 - -
LEV = 2 level at whIch there was a reported value of height.

~~~~~~~~
V l= :iSS

N0 Jump to 190 if reported height was missing.

CALCULATE HEIGHT
OF PRESSURE LEVEL
USING HYDRO-
STATIC EQUATION

190 

YES 
Jump to 240 if he ight of pressure level is above the

ZILEV I HMP(9) 240 height of the midpoint of the highest CFDB layer.
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LEVHGT < LEV - 1 If reported heights were missing at one or more levels
before the current level, LEV, jump to 210.

200

LEVHGT 1EV - Tag the current level as having a reported height.

230

210

CALCULATE A
TEST H E I GH T  FOR
CURRENT LEVEL
USING HYDRO-
STATIC EQUATION

YES TEST
HEIGHT EQUALS

REPORTED
H E I G H T

NO Normalize the intervening calculated heights
N O R M A L I Z E  between the current level and the last level with
INTERVENING a rep orted height on the actual height intervalCALCULATED
HEIGHTS between these levels.

200

=

~~~~~~~~~EV+1~~~~~~~~~~~~~~~~

’

YES
1EV ~ NRRL 0 Jump back to D if there are more levels.

NO

CALCULATE FINAL /MT — MDD\ I 
-

VALU OF THE V = V. — 4  1 I whereOBS/REP I \ N L /

RETURN Vf = f ina l  value MT = number of levels with missing
• temperatures

V
~ 

= initial value
MD = number of levels with missing

dewpoint depressions

N L 
= total number of levels.
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SUBROUTINE RETOBR (INCODE , NT I ME , INOBEL , NOMORE , TYMOLD)

This routine retrieves an OBS/REP from the file and checks for the presence or probability of convective type
clouds.
Input Data
INCODE = user control code. INCODE = 1 initiates the sequence and searches for the first record which is

returned to the user. INCODE NOT = 1 is used on successive calls to retrieve the next OBS/REP
in time sequence.

NTIME = start time in minutes (0-1439).
TYMOLD = time of oldest OBS/REP to be retrieved
Output Data
INOBEL = retrieved OBS/REP
NOMORE = control code

0 = more OBS/REP on file
1 = no more OBS/REP on file or remainder of OBS/REP on file are older than TYMOLD

c~~~D
Retrieve an OBS/REP from the file.

GETIBW

YES Jump to 70 if there are no more OBS/REP on the
NOMORE = 1 file.

NO

NO OBS/REP OLDER Jump to 8 if OBS/REP is not older than TYMOLD
THAN TYMOLD

YES

N OMORE = 1

70

- 

Jurn p to 65~~OBS/REP is not an A IRWAYS METAR
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Jump to 10 if the low cloud type word of the

NO THE CLOUD OBS/REP does not show a convective type to
TYPE A CONVEC- be present.

TIVE CLOUD -

YES

1 LT, the OBS/REP analysis classification is a positive
LT = 1 + 10 SICLOUDI two digit integer if low, middle high cloud type data

LCODE J is present. Ten ’s digit is type of low cloud. Units digit
is 1 for low cloud only, 2 for low and middle or high
cloud , 3 for low middle and high clouds.

ISA
MIDDLE TYPE NO

CLOUD PRESENT

YES

LT .LT + 1

B

ISA
HIGH TYPE NO

CLOUD PRESENT

YES

LT = L T + 1

60

10

ITT — 0  Initialize intermediate classification and address of
ITC = 27 layered cloud type designator in OBS/R EP.

C

LAYERED NO
CLOUD TYPE IS 30

8 OR 9

YES

D

- 91 -
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LTT = 11 
LTT set equal to- l i , if a layer with a convective
type low cloud is found.

30

• HAS
A CONVECTIVE NO
TYPE BEEN

FOUND

YES

ANOTHER NO
CLOUD LAYER

PRESENT

YES

Decrement LU by 1 for each identifiable cloud
LTT = LTT -1 - . - -layer above the layer IndicatIng convective type

clouds which is reported.

ITC= I T C + 1  

YES
ITC~~~~36 C

- -
~ NO

- 1 YES Jump to 45 if no convect ive type clouds have been
ITT = 0 found in the layered cloud data.

NO

LT is a negative integer for layered type cloud data as
LT- LIT in AIR WAYS, METAR or the supplementary group

if given in SYNOP. LT equals -11 if only convective
type clouds were reported, equals -12 if convective

60 and a layer of another type were reported and equals
-13 if a convective type plus two or more other layers
of clouds were reported.
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45

ITC = 37
Initialize index of present weather elements in
OBS/R EP.

E

PRESENT
WEATHER

ELEMENT IS NO
INDICATIVE OF
CON VECT IVE

CLOUDS

YES

LT equals -22 if a present weather element indicative
LT = -22 of convective clouds was found.

60

ITC = IT C + 1

YES
ITC~~ 43

NO

PAST
WEATHER

ELEMENT IS NO
INDICATIVE OF
CONVECTIVE

CLOUDS

YES
LT equals -22 is the past weather element is

LT = - 22 indicative of convective clouds.

60

LT = 3 is the classification given to a type 1, 2 or
IT 3 3 OBS/REP in which the probable presence of

60 

~~~~ clouds could not be inferred from the

— 93 -
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INOBEL(23) OBS/REP analysis classification word set equal

=LT to LT.

[ INOBEL(23) 1 rn ~~~Th~~~~~~~~~R types :ther 
to

— -32768 than 1, 2, or 3.

CRETUR)
~~~
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SUBROUTINE SECTOR

Establish the storage sector map for OBS/REP storage and retrieval routines. All variables used in subroutine
SECTO R are defined in subroutine BEGIN.I .  

_ _

C START J
_ _ _ _ _ _

DETERMINE NO. OF File I contains blocks of recent OBS/REP data
GRID POINTS IN A records observed within square sub-areas of the

SQUARE STORAGE 
gri map.

SECTOR

Sector dimensions are multiples of grid point
DETERMINE STORAGE spacing.
SECTOR DIMENSIONS
IN HECTOMETERS

ALIGN SECTOR MAP
IN THE EAST-W EST
DIRECTION

j  The sector map is aligned so that sector boundaries
V fall mid-way between grid points.

• ALIGN SECTOR MAP
IN THE NORTH-SOUTH
DIRECTION

Used to fine tune the variables in subroutine
PRINT SECTOR MAP BEGIN.

VARIABLES

CRETUR~J
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SUBROUTINE SFDINT

Routine to interpret surface OBS/REP in terms of CFDB parameters.

Sources of input data are aviation weather reports in AI RWAYS and METAR codes and surface synoptic
reports in SYNOP code.

Input Data

IX = X distance of OBS/REP site from IXREF , hectorneters
IY = V distance of OBS/REP site from IYREF , hectometers

• IZ = Terrain height at OBS/R EP site, meters
ITIME = Time of OBS/REP
ITYPE = Type of OBS/REP

1 = AIRWAYS -1 if a SPECIAL
2 = META R -2 if a SPECI (SPECIAL)

• 3= SYNOP
IDD = Wind direction, 0—360 from true north
1FF = W ind speed, meters/sec
IPPP = Sea level pressure, millibars
ITT = Surface temperature, degrees Kelvin
lTD = Surface dewpoint, degrees Kelvin
ITSC = Total sky cover, 0—9 WMO code 2700

• lV l S Visibility —

AIRWAYS — Statute miles * 10000
METAR — Meters
SYNOP — WMO code 4377

• NWEA(J) = Present weather — from 1 to 7 elements may be input
AIRWA YS — CFAS code 1
METAR — WMO code 4678
SYNOP — WMO code 4677

* 
IPW = Past weather, 0—9 WMO code 4500
NH = Sky cover due to low or middle clouds, 0—9 WMO code 2700
ICL = Low cloud type, 0—9 WMO code 0513

F IH = Height above ground of lowest cloud, 0—9 W MO code 1600
1CM = Middle cloud type, 0—9 WMO code 0515

• ICH = High cloud type, 0—9 WMO code 0509
NS(J) = Sky cover due to cloud layer — from 1 to 10 layers

• A IRWAYS — CFAS code 2
METAR — WMO code 2700
SYNOP — WMO code 2700

ICTS(J) = Type of cloud in layer , 0—9 WMO code 0500
IHS(J) = Height of base of cloud layer

AIRWAYS — 100’s of feet
• METAR — WMO code 1677

SYNOP — WMO code 1677
ITHN(J) = Cloud layer thickness indicator

1 if thin
Missing if not thin

- 96 -
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ICLG = Ceiling designator — first two digits are the index No. J of the ceiling layer . Third digit has a following

meaning
1 = Measured
2= Aircraft
3 = Balloon
4 = Radar
5 = Estimated
6 Indefinite

ICLGV = Characteristic of ceiling -~~

Missing = Not variable
• 1 = Variable

IVISC = Visibility characteristics
Missing = Not variable
1 = Variable

Cloud/fog data base parameters

IVALU Information value of the OBS/REP (1—10)
0 indicates no data useable for determining any CFDB params.
10 indicates an OBS/REP with all needed data present and useable.

4 1 to 9 indicates an OBS/REP with some missing or non-useable data.
NTCLC = Total cloud cover. (00 — 100)
NCEIL = Height of ceiling layer (AGL), dekameters + type of ceiling digit as per third digit of ICLG. Minus if

variable.
MINBAS = Height of base of lowest cloud (AGL). dekameters.
MAXTOP = Height of the top of highest cloud (AGL), dekameters.
MSPWE = Most significant present weather element (WMO code 4677)
NV V = Prevailing visibility at surface, meters. Negative if variable.
LCOV(9) = Percent cloud cover in the CFDB layers

Derived layered cloud information

NUM LAY = Number of layers generated
KIND = Kind of cloud layer

1= Low
2= Middle
3 High
4 = Fog
5 — Lowest cloud
6 = Clear layer

‘4 ITHIN = Thin layer designator
MISSING = Not thin
1= Thin

COVER = Cloud cover in layer (0.0 — 1.0)
BASE = Height of the base of layer, feet.
TOP = Height of top of cloud layer , feet.

Map and window data

XREF = East-west UTM grid coordinate of lower left hand corner of the window, KM.

YREF = North-south UTM grid coordinate of low€ left hand corner of the window, KM.

CMRD = Central meridian of window

- 97 -
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START

INITIALIZE
PARAMETERS

OBS/REP NOAIRWAYS 480
• OR SYNOP

7

YES

SET CLOUD LAYER
I PARAMETERS EQUAL

• 
•~ TO MISSING

CALL BAKUTM Calculate latitude of OBS/REP.

• 
LAYER
CLOUD NO.
DATA

PRESENT?
YES

I CALL Construct cloud layers.
LAVCLD

CONVERT IH OF Convert lH WMO code 1600 to feet. If IH = M or
SYNOP CODE TO >8, set lowest cloud base, HITLOW = M.
FEET

DETERMINE MOST
- SIGNIFICANT PRESENT

WEATHER ELEMENT

H
- 98 -
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A

VISIBILITY YES
MISSING 165

CONVERT AIRWAYS
AND SYNOP VISIBILITY
CODES TO VISIBILITY
IN METERS

MAKE NVV NEGATIVE
IF VISIBILITY IS
VARIABLE

165

NUM LAY = No. of cloud layers constructed thus far.
LAYERED NO

CLOUD DATA 170
IN OBS/REP?
YES

Checks for fog and estimates percentage cloud cover
CALL FOG and tops of clouds on basis of horizontal visibility

and type of fog.

1
CLOUD YES
HEIGHT 220

ISSING

NO

CODE A 1/16
CLOUD COVER

225
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• 170

SKY
COVER YES

MISSING

CTOT = FMISS
NO

CALCULATE TOTAL 
Assure low-middle cloud cover not greater than total

SKY COVER sky cover when total sky cover not missing or
obscured.

190

OWES
CLOUD YES

AMOUNT
RESENT

NO

CLOW = FMISS

210

200

TREAT OBSCURED
LOWEST CLOUD
AMOUNT AS OVERCAST

210

Check for fog and estimate percentage cloud cover
CALL FOG and tops of cloud layers from horizontal visibility

• 
and type of fog.

DOES
FOG YES

COMPLETELY 225
COVER

SKY

NO

B
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B

~~~~~~~~~~~~~ YNOP 
Construct cloud layers from mandatory SYNOP

220

LAYERED
CLOUD

INFORMATION NO 
490

OBTAINABLE
FROM OBS/REP

225 
YES

LOWEST YES
CLOUD BASE 300

MISSING
7

NO

DETERMINE LOCATION
OF LOWEST CLOUD

DETERMINE CLOUD
COVER FOR LOWEST
BASE

~ 
CALL TOPS Determine cloud tops.

LOWER HEIGHTSOF
TOPS OF LAYERS
DESIGNATED AS THIN

• DETERMINE MINBAS AND
MAXTOP OF CLOUDS

- 101 - H
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DETERMINE PERCENT CLOUD
COVER IN THE CFDB LAYERS
AND IDENTIFY LAYERS CON-
TAINING CLOUDS OBSERVED
TO BE THIN

_ _ _ _ _ _ _

CALCULATE PERCENT CLOUD
COVER TO NEAREST 5 PERCENT

INDR~ATES NO

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

CODE LAYER WITH
A THIN DESIG

CALL CFLAY Determine index nos. of lowest and highest CFDB
layers influenced by cloud layer no.

~~~~~~~ASE y E5

CODE AFFE CTEDCFDB LAYER S
4 . WITH THE PERCENT CLOUD COVER
I IN CLOUD LAYER NO. LNX
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450

SYNOP NO
OBS/REP

7

YES

TOTAL
SKY COVER NO

• MISSING
7

YES

REDUCE VALU TO 5.
WHEN TOTAL SKY COVER
IS MISSING

460

CEILING NO
LAYER

7

YES

COMPUTE
CEILH

GENERATE DEFAULT
VALUES OF VALU

C RETURN

- 103 -
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SUBROUTINE STOREC (I REC)

Stores an OBS/REP in the OBS/REP data base.

IREC = Starting address of OBS/REP from calling routine.

Input — I REC = Starting address of OBS/REP.

(~~~TAR~~)

If the location of the OBS/REP is outside the
LOCATION 

YES boundary of the sector map, the following message is
WITHIN printed — “DATA RECORD RECEIVED WAS TOO
BOUNDS DISTANT FOR STORAGE” .

NO If the observation time of the OBS/REP indicates old
PRINT MESSAGE data the following message is printed — “DATA

_______ 
RECORD R ECEIVED TOO LATE FOR STORAGE”.

~I~~u~ D

CALL NOSECT TO Sector numbers correspond to block numbers in
DETERMINE BLOCK file I.
IN FILE I

To store a new OBS/REP there must be space in the

IS core array ITABLE and in the file I block.
THERE SPACE YES

IN FILE I

NO Generate a new file J block containing the oldestH CALL ITOJ OBS/ REP’s in file I.

CALL BL KIN TO Mass storage to core transfer.
READ FILE I BLOCK

INSERT OBS/REP I OBS/ REP’s within a block are sorted on observation
• IN BLOCK _j time.

• 
CALL BLKOUT TO Core to mass storage transfer.
WRITE FILE I BLOCK

(i~TURN)
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SUBROUTINE SYNOP (CTOT, CLOW , HLOW, LOWT, MIDT, NHIT , NW EA, DLAT, VAL, MSPW)

Routine to convert total cloud cover , lowest cloud cover, lowest base, and cloud types into layered cloud
information.

Inputs
CTOT = Total cloud cover (range 0- 1)
CLOW = Lowest cloud cover (range 0 - 1)

• HLOW = Lowest cloud base in feet
LOWT = Low cloud type
MIDT = Middle cloud type
NHIT = High cloud type
NWEA = Present weather
DLAT = Latitude

• 4 Outputs

VAL = Indicator for combinations of missing data (0.0 - 10.0)
MSPW = Most significant present weather category

Derived layered cloud information on cOMMON/CLOIJDS/
NUMLAY = Number of layers generated (initialized before calling SYNOP)
KIND = Kind of cloud layer

l Low
2 Middle
3 ’ High

• 4 Fog
5 Lowest cloud
6 = Clear layer

ITHIN = Thin layer designator
• MI5SING = Not thin

1= Thin
COVER = Cloud cover in layer (0.0 - 1.0)
BASE = Height of the base of layer, feet.
TOP = Height of top of cloud layer, feet.

I

- 105 -
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START Enter with no. of layers (NUM~~ Y) initialized. 
-

g~~~~~LATE vAL 
Using CTOT, CLOW, LO~~~, MIDT, H LOW, andCOMBINATIONS OF NHIT.MISSING DATA

CALCULATE ASSUMED BASHI = high cloud baseHIGH CLOUD BASE

CALCULAT E WEATHER
FACTOR

CALCULATE ASSUMED
LOW CLOUD BASE
FROM WEATHER FACTOR

SET INDICATOR FOR 
NCBNO CB OR TC V

LOWEST 
YESBASE 

30MISSING

NO

CODE 1/16 Bump NUM LAY and set NUMLAY’th valuesCLOUD COVER in COMMON /CLOUDS/

TOTAL
CLOUD COVER YESNOT MISSING Check CTOTAND NOT

ZERO
1

• NO

TOTAL
CLOUD COVER YES Check CTOTZERO

NO

LOWEST
c L , ~~cov~~ YES 

Check CLOW
OR ZER O

NO

A

- 106 -
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A

LOWEST YES Check CLOW
- CLOUD COVER

MISSING

NO RETURN
35

• 
CODE LOWCLEAR Bump NUMLAY
CLOUD COVER

RETURN

40

• I LOWEST YES •Check HLOW 
- -BASE 70

PRESENT

NO
I t

LOW YES Check LOWTCLOUD TYPE 60
• PRESENT

3
-

~~~~~ NO

LOW YESCLOUD TYPE 50
MISSING

ii NO

II CODEMIDDLE Bump NUMLAY• CLOUD COVER

CODE CLEAR Bump NUMLAY
LAYER TO BASE

RETURN

- 107 -
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LCLOUD COVER Bump NUM LAY

RETURN )

CLOUD COVER Bump NUM LAY

~~~~~~~~~ LAYER~~ Bump NUMLAY

CRETURN)
~~~~

70

YES 
90 Check HLOW

CLOUD COV ER Bump NUMLAY

OBSCURATION NO Check CLOW and HLOW

YES
t 

CODE LOWEST
BASE

80

‘ I CODE CLEAR Bump NUM LAYLAYER TO BASE

RETURN

- 108 -



~•T::: LJ.~i 
- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

f-•• • ‘~~~~~ 
—

i t  _
I CODE MIDDLE Bump NUM LAY

COVER

I LAYER TO BAS~j  
Bump NUM LAY

C RETURN)~~~~~

CODE ALL

J 
Bump NUM LAY

C__

RETURN

3 110

TOTAL
CLOUD COVER YES 

~ao Check CTOT
OVERCAST

?

NO

OWES
CLOUD COVER YES 480 Check CLOW
ND NOT ZERO

?

NO

.4 CODE ALL Bump NUMLAY
~~ CLEAR

LOWEST
CLOUD COVER YES 

120 Check CLOW
MISSING

NO

• ASSUME NO LOW
CLOUDS

240
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Check HLOW
PRESENT

t ?

NO

LOW
CLOUD TYPE YES I Check LOWT
MISSING OR ~130 j

ZERO ‘—‘ 4
?

NO

CODE LOW CLOUD
DEFINITELY PRESENT

140

130

CLOUD TYPE YES 
240 

Check LOWT
• ZERO

NO

CODE LOW CLOUD
MIGHT BE PRESENT

MIDDLE
CLOUD TYPE YES Check MIOT
MISSING OR 150

• QUAL ZERO

NO

CODE MIDDLE
CLOUD DEFINITELY

• 160

- 110 -
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YES 
200 CheckMlDT

CODE MIDDLE
CLOUD MIGHT
BE PRESENT

NHIT

CODE HIGH
CLOUD DEFINITELY
PRESENT• I:1

r TOTAL Check CTOT and NHIT
CLOUD COVER YES
OVERCAST OR 190

HIGH CLOUD
ZERO

NO

CODE H IGH C LOUD
MIGHT BE PR ESENT

180

CALL CASE 1 TO
DETERMINE 3 RANDOM
LAYERS

CODE LOW , MIDDLE , Bump NUM LAY for each
AN DHIGH CLOUDS •

RETURN

— 111 —
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CALL CASE2 TO
DETERMINE 2 RANDOM
LAYERS

• CODE LOW AND
MIDDLE CLOUDS Bump NUMLAY for each

L RETURN J
200

HIGH
CLOUD TYPE YES Check NHIT
MISSING OR

ZERO
1

NO

CODE HIGH CLOUD
DEFINITELY PRESENT

220

210

CLOUD TYPE YES 
230 

Check NHIT
ZERO

NO

CODE HIGH CLOUD
I 

• MIGHT BE PRESENT

220
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CALL CASE2 TO
I DETERMINE2RANDOM -

•

• LAYERS

CLOUDS PRESENT 
Bump NUMLAY for each

(__
RETURN

i
i 

_ _ _

CODE LOW CLOUD Bump NUM LAY
PRESENT

( RETURN)~~~

240

MIDDL
CLOUD TYPE YES Check MIDT
MISSING OR

I CODE MIDDLE CLOUD
• LDE FINITELY PRESENT

250

- 

.~~~~~~~
jVPE

Y
~~~~300 

- 

Check M IDT 

- ______



L~
’ 1

CODE MIDDLE CLOUD
- MIGHT BE PRESENT

-
• 260

• HIGH
CLOUD TYPE YES Check NHIT
MISSING OR — - -I ZERO

NO
?

CODE HIGH CLOUDt DEFINITELY PRESENT

280

IS
TOTAL YES Check CTOT

OVERCAST

• 
NO

HIGH TYPE YES 
290 

Check NHIT

NO
- 

CODE HIGH CLOUD
MIGHT BE PRESENT

I 
CALL CASE2TO
DETERMINE 2 RANDOM
CLOUD LAYERS 

•

CODE MIDDLE AND Bump NUMLAY for each •• HIGH CLOUDS

1~~~ETUR~~~)
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3 [CODE MIDDLE Bump NUMLAY
CLOUD

~~~~~~~

TURND

300

CODE HIGH
CLOUD

NO Check CTOT
OVERCAST

?
RETURN

YES

TYPE MISSING YES 100 Check NHIT
OR ZERO

7

NO

310

RETURN

320

NO YES f\ Check HLOW
LOW CLOUD 430

NO

CODE LOW CLOUD • -

DEFINITELY PRESENT

IDDLE
CLOUD TYPE YES 

330 Check MIDT
MISSING OR

ZERO ‘
NO

C
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CODE MIDDLE CLOUD
DEFINITELY PRESENT

330

MIDDLE
• CLOUD TYPE YES 

380 Check MIDT
ZERO

1

NO

CODE MIDDLE CLOUD
TYPE MIGHT BE
PRESENT

HIGH
CLOUD TYPE YES Check NHIT
MISSING OR

3 ZERO
7

NO

CODE HIGH CLOUD
DEFINITELY PRESENT

360

- 1

350
• •

HIGH

OR ZERO AND 
YES 

370 Check CTOT and NHIT
TOTAL OVERCAST

NO

?

CODE HIGH CLOUD
MIGHT BE PRESENT

360
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~~~~~

CALL CASE3 TO
DETERMINE 3 RANDOM
CLOUD LAYER S

CODE LOW . MIDDLE Bump NUM LAY for each
AND H IGH CLOUDS

(~~~~ETUR)~~~~~~

I

CA LL CASE2 TO DET ERMINE
2 RANDOM CLOUD LAYERS

4 CODE LOW AND Bump MUM LAY for each
• MIDDLE CLOUDS J

(~~~RETURN~~)

HIGH
CLOUD TYPE YES Check NHIT

:
~~~~~~

0R

CODE HIGH CLOUD I
DEFINITELY PRESENT ]

Check NHIT

CODE HIGH CLOUD MIGHT BE PRESENT J c
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-‘

IT CALL CASE2 TO DETERMINE
• 2 RANDOM CLOUD LAYERS
• II

CODE LOW AND Bump NUMLAY for each
• 

• LHIGH CLOUDS

• t O N O T
(

RETURN )

_  

:
[CODE LOW CLOUD 

Bump NUMLAY

(
~~

ETUR
~D

430

CODE MIDDLE CLOUD
DEFINITELY PRESENT

HIGH
• CLOUD TYPE YES Check NHIT

MISSING OR
ZERO

1

NO

CODE HIGH CLOUD
DEFINITELY PRESENT

450
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440

CLOUD TYPE 
YES Check NHIT

ZERO

• NO

• CODE HIGH CLOUD
MIGHT BE PRESENT

• 450

• CALL CASE2 TO DETERMINE
TWO RANDOM CLOUD LAYERS

CODE MIDDLE AND Bump NUMLAY for each
HIGH CLOUDS

RETURN

I
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Go to 240 if no low clouds to test middle and high

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

240 types and total cloud cover.
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480

CLOUD YES 
40 Check CLOW

OVERCAST
• 1

NO

• TOTAL NO Check CTOT
OVERCAST

1

YES

CLOUD TYPE YES Check NHIT
GIVEN

7

NO

SINCE HIGH CLOUD IS Bum NUMLAY
UNKNOWN, CLEAR ONLY
TO BASMID

LOUD AMOUN YES -Check CLOW
MISSING OR

ZERO
1

NO

470

490

- 11 CODE ALL CLEAR Bump NUMLAY

LOW
CLOUD AMOUN YES Check CLOW

MISSING OR
ZERO

• ?
NO

500

- 120 -
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500

ASSURE LOWEST CLOUD COVER
LESS THAN TOTAL CLOUD COVERF REQUIRED IN ‘CASES’

LOW
CLOUD TYPE YES 

570 Check LOWT
PRESENT

7

NO

LOW CLOUD NO
• TYPE MISSING Check LOWT

7

YES

LOWEST YESBASE LT 560 Check HLOW
6500 FT.

7

NO

510

TOTAL
NOT OVERCAST YES 

540 Check NHIT and CTOTAND HIGH TYPE
MISSING

7
NO~~~

520

CODE MIDDLE Bump NUMLAY
CLOUD

530

RETURN
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1 
_________________________

CALL CASES TO DETERMINE
TWO RANDOM CLOUD LAYERS

CODE MIDDLE AND Bump NUMLAY for each
HIGH CLOUDS

C RETUR~~~)

• _ _

CODE LOW CLOUDS
MIGHT BE PRESENT

JUMP YES Go to 580 of LOWT equals 3 or 9

NO

ii 
I 

JUMP YES Q Go to 590 if LOWT equals 2

CODE LOW CLOUD
DEFINITELY PRESENT

• 600

I _________ H
CODE CB PRESENT AND •• ASSURE THUNDERSTORM IN
WEATHER

I - • • - - •- --•• • • • • - • ~~~~~~~~
-- •-- - - • - • - • • • -••--- - -- -- - •  •
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590

CODE TCU PRESENT

. 1 1
ASSURE SHOWER IN
WEATH ER

CLOLJD TVPE 
YES 

710 Check MIDT

PRESENT
?

NO

• MIDDLE YES Ch
CLOUD TYPE 700 

eck MIDT
MISSING

• 
~

- 

NO

?

HIGH YES
CLOUD TYPE 630 

eck NHIT

PRESENT

GH YES 
630 

Check NHIT

MISSING

NO

CODE LOW CLOUD Bump NUM LAY

CB OR TCU 
YES 

RETURN Return if NCB less than 2

?

NO

—- 

610
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__-- 
610

CODE MIDDLE CLOUD Bump NUMLAY

NCB NO
RETURN

7
620 YES

CODE HIGH CLOUD Bump NUMLAY

RETURN

CALL CASE6 TO DETE RMINE
2 RANDOM LAYERS

CODE LOW AND
HIGH CLOUDS

I
~
4OT �N.._ NO Check CTOT

! 
I OVERCAST

YES

TYPE NOT 
YE~~(~~~ Check NHIT

GIVEN

NO

650 
_____________

1~~~ETURN J
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• 

• 

~~~~~~~~~~~~~~~~~~~~~~~~
CODE LOW CLOUD ] Bump NUM LAY

_ _ _ _ _ _

CALL CASE6TO DETERMINE I
2RANDOM CLOUD LAYERS J

CODE MIDDLE AND I Bump NUMLAY for each
HIGH CLOUDS J

OVERCAST YES Check CTOT and NHIT
AND HIGH TYPE 100

NO

(J

~~~

ETURN 

~
)

• a -

CODE LOW , MIDDLE Bump NUM LAY for each
AN DHIGH CLOUDS

TOTAL
OVERCAST YES Check CTOT and NHIT
AND HIGH 100
TYPE NOT

GIVEN

690 
NO

?

RETURN

I 
_ _ _ _  

HI CODE MIDDLE CLOUD TYPE
• MIGHT BE PRESENT

- 125 -
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• CODE MIDDLE CLOUD
DEFINITELY PRESENT

720

CLOUD TYPE YES 
800 Check NHIT

PRESENT
1 • NO

NO Check NHIT
MISSING

YES

TOTAL YES 
770 •

i Check CTOT
OVERCAST

- NO• 730

=2 NCB 760

740 
=1

CALL CASE6 TO DETERMINE
• 2 RANDOM CLOUD LAYERS

CODE LOW AND Bump NUM LAY for each
MIDDLE CLOUDS •

RETURN

CALL CASE6 TO DETERMINE
2 RANDOM CLOUD LAYERS

I
• CODE LOW AND MIDDLE Bump NUMLAY for each 

• 

H
CLOUDS - • •

• (J RETUR~~J
- 126 -



— — ~~~~~

—--- - 
— ~~~~~~~~~~~ 

-
~
-- -~ ‘- --V ~~~~~~~~~~ ~~~

- — — ~~~~~~~~~~~~~~~~~ _
~LLj~~~~- ,~~ - • •

I; H:— . 

_ _ _ _ _ _ _

CALL CASE6 TO DETERMINE
2 RANDOM CLOUD LAYERS

CODE LOW, MIDDLE, AND Bump MUM LAY for each
HIGH CLOUDS

(,I~~~
RETURN ID

• CODE HIGH CLOUD
MIGHT BE PRESENT

CODE HIGH CLOUD
DEFINITELY PRESENT

~~~o
2

N
~
B
~~~~~ i.E5o

[C
ALL CASE5 TER1V~NE

Bump NUM LAY for each
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CALL CASE3 TO DETERMINE
3 RANDOM CLOUD LAYERS
WITH TCU

CALL CASE4 TO DETERMINE •
3 RANDOM CLOUD LAYERS
WITH CB
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SUBROUTINE TOPS (TERHT , NWEA, DLAT)

Routine to determine cloud tops given cloud bases, cloud cover , and weather.
TERHT = terrain height in feet
NW EA = weather in area (WMO code 4677)
W EAHIT = expected hei~ its of cloud tops in 100’s of feet due to weather
KCURW = weather factors for WX 50-99
KPW EA = weather factors WX 10-29
THICK O = thickness of cloud in feet at MSL
STHICK = slope of cloud thickness with respect to base of cloud above MSL
CLDTOP = maximum height of cloud top in feet
SAMT = conversion factor for cloud cover to cloud thickness factor
DLAT = latitude
Derived Layered Cloud Information
NUMLAY = number of layers generated
KIND = kind of cloud layer

1 = low
2 = middle
3 high
4 =  fog
5 lowest cloud
6 = clear layer

ITHIN = thin layer designator
M ISSING = not thin
l thin

COVER = cloud cover in layer (0.0 - 1.0)
BASE height of the base of layer, feet.
TOP = heiqht of top of cloud layer , feet.

(~~~~~AR)~~~~~

I
CALCULATE MAXIMUM Maximum cloud height probable at latitude of
CLOUD TOP FOR OBS/REP• GIVEN LATITUDE

[~~~LCULATE CLO~~~~I HEIGHT FOR
WEATHER FACTOR

ANY YES
CLOUD LAYERS

PREsE:r

(~~~~ TURN)~~~~
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r

10

CALCULATE
WEATHER
FACTOR

LAY = 1
Ini tialize cloud layer index.

A

YES CLOUD
LAYER KIND -

IS5OR 6 Jump to B if cloud layer KIND is not LOW , MIDDL E,
HIGH or FOG.

NO

WEATHER YES
FACTOR =0 50

NO

CALCULATE CLOUD
TOP FROM Calculation of cloud top from cloud amount, height of

- • • cloud layer base above mean sea level and non zero
WEATHER FACTOR weather factor.

LIMIT CLOUD TOP Cloud top cannot be greater than maximum probable
TO SMALLER OF - -
CALCULATED OR height for latitude of OBS/ REP
MAXIMUM TOP
FOR LATITUDE

• ~~~
R

R

E
~~

T

A 
YES Jump to 60 if current layer is a FOG layer.

FOG LAYER

ACCOUNT FOR I
WEATHER IN I • 

Set cloud top equal to larger of current value or value
ITS OWN 

_J 
due to weather alone.

RIGHT

~~~~~~~~~~~~
;

~~ND
VE!€ Jump to 60 if KIND of layer is CLEAR.
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YES 

- 

Jump to 60 if KIND of layer is FOG.

CALCU LATE
CLOUD TOP FROM Calculation of cloud top from cloud amount and

CLOUD AMOUNT height of cloud layer base above mean sea level.

-• AND BASE
HEIGHT

1
LIMIT CLOUD TOP
TO SMALLER OF Cloud top cannot be greater than maximum probable

it CALCULATED OR height for latitude of OBS/REP.
MAXIMUM TOP
FOR LATITUDE

60 -

L A Y = L A Y +1

MORE YES
LAYERS A

NO

RETURN
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SUBROUTINE UADINT

Routine to interpret upper air OBS/R EP in terms of CFDB parameters

Sources of input data are upper air soundings (RAOBS) of pressure , temperature and dewpoint depression.

Input Data

IX = X distance of RAOB site from IXREF , hectometers.
lY = Y distance of RAOB site from IYREF , hectometers.
IH = Station elevation above mean sea level, meters.
ITIME = Time of RAOB, (0—1440)
ITYPE = 4, (— 4 if a special RAOB)
lZ(l) = Altitude of RAOB reporting level , meters

• IP(l) = Pressure of RAOB reporting levels, millibars *10
IT(I) = Temperature of RAOB reporting level , (deg. K.)*10
IDD(l) = Dewpoint depression of RAOB reporting level , (deg. C)*10
NRRL = Number of RAOB reporting levels

Cloud/fog data base parameters

IVALU = Information value of the RAOB (1—10)
0= No CFDB parameters obtainable from the RAOB.
10 = No missing or inconsistent data in the RAOB.
0—10 = Some missing or inconsistent data in the RAOB.

• MINBAS = Height of the base of the lowest cloud (AGL), dekameters.
MAXTOP = Height of the top of the highest cloud (AGL), dekameters.
LCOV(9) = Percent cloud cover in the CFDB layers.

START

INITIAL IZE
CEOB LAYER
CLOUD COVERS

I
INITIALIZE
RAOB LEVEL

• INDIA AND
TEMPERATURE
REPORI COURiER

A

CORRECT YES Pressure at the 1+1 level must be less than the pressure
PRESSURE

CONVENTJO N at the I level.

NO

VALU - A If pressure convention incorrect , value is 0. Ignore
report.

• 200

• 
~~~~~~~~~~~~NG

NO
~~~~~~~ 
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5 
P

IGNORE LEVEL
IF PRESSURE

• MISSING

INCREMENT
TEMPERATURE
REPORT COUNTER
(F TEMPERATURE
NOT MISSING

MORE YES
RAOB LEVELS A

NO

TEMPERATURE YES
• IS REPORTED AT

TWO OR MORE
LEVELS

NO 
Ignore report and set value to 0 if temperature is not
reported at two or more levels.

VA LU = 0.

_

INSURE THAT THE
HIGHEST RAOB LEVEL
USED HAS A
REPORTED TEMP-
ERATURE

RAOB
• SITE ELEVATION NO

IS MISSING

Ignore report and set value to 0 if RAOB site elevation
YES is not given.

VALU = 0,
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CALCULATE HEIGHTS
ABOVE MEAN SEA
LEVEL OF MID-POINTS

• OFCFDB LAYERS

RAOB Determine temperature — dewpoint spreads at the
midpoints of each of the CFDB layers.

DEPCLD 1 Convert temperature — dewpoint spreads to cloud

-• cover in each of the CFDB layers.

DETERMINE
• 

• LOWEST AND
• HIGHEST CFDB

LAYERS WITH
NON ZERO CLOUD

• COVER

~ Base of cloud cover is base height of lowest CFDB
CALCULATE BASE layer with a non zero cloud cover. Top of cloud

• CLOUD COVER I cover is the top height of the highest CFDB layer

~~~ J with a non zero cloud cover .

Use the fraction of the total number of CF DB layers
CALCULATE for which cloud cover could not be determined and
VAL IJEOF the value calculation in SUBROUTINE RAOB to

determine OBS/REP value.

A

IVALU = VALU

( RETU)~~~~~~~
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SECTION 4

OPERATING INSTRUCTIONS

4.1 TASKS AND DATA INPUTS

The CFAS is a subsystem to the EPAMS. The CFAS is called by

the EPAMS through SUBROUTINE CFEXEC . Task requests and data are passed
to the CFAS through the argument list in CFEXEC. The items in the

argument list of CFEXEC are described in Table 2-6. The key element in

this list is the integer variable, TASK, which tells the CFAS what task
it is to perform. The particular task to be performed determines the

other elements in the argument list for which values must be specified.
• A tabulation of these elements indicating those required for each of the

• four tasks is given in Table 4—1.

• The OBS/REP are passed one at a time to CFAS on each call with

TASK = 2 through the one dimen sional array OBSRPT. The data elements

in the five different types of CBS/REP are described in Tables 2—1

F through 2-4. The ordering of these elements in each of the five types

~ I 
of 0BS/~EP is given in Table 4-2. Each element is of integer type.

The data which the user must supply through DATA and PARAMETER
• statements in SUBROUTINES CFEXEC, CFMAP and COMOBR are described in

Table 2-6.

4.2 MASS STORAGE FILES

The CFAS requires access to five disk files having logical

system file numbers 0 through 4. The size requirements of file number 0

ii is equal to the storage allocated to named COMMON/hASE/. The storage

allocated to /BASE/ as well as the size requirements for logical system

file numbers I and 2 depend upon the values of the storage/retrieval

parameters set in SUBROUTINE BEGIN. A discussion of these parameters

and their effect on running time and storage allocation is given in

— 135 —
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TABLE 4-1
ELEMENTS IN THE ARGUMENT LIST OF
CFEXEC REQUIRED IN EACH TASK

ELEMEN T
NO. NAME DIMENSION TYPE TASK 1 TASK 2 TASK 3 TASK 4

1 TASK 1 I X X X X
2 TIME 1 I X X

3 OBSRPT 143 I X

4 XO 1 FP X
5 YO 1 FP X

6 XLN 1 F? X

• 7 ‘fIN 1 F? X

• • 8 LAST 1 I * *
9 TYP~VLD 1 I X X

10 DSP 1 FP X X

11 DIST 3 F? X X

12 TYM~ 3 FP X X
13 ISSQ 5 I X X

• 14 NSSQ 1 I X X

15 NBI~~UT 1 I X X
16 IDENT 10 I X X

‘I

I
Provide an address only for this variable in calling program.

• I = integer.

9 FP = floating point.
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TABLE 4-2

ORDERING OF ELEMENTS IN AR RAY OBSRPT

FOR THE FIVE OBS/REP TYPES

ELEMENT TYPE ± 1 TYPE ± 2 TYPE ± 3 TYPE ± 4 TYPE 5
1 IX IX IX IX IX
2 IY IY IY IY IY
3 IZ IZ IZ IH IZ
4 ITIME ITIME ITIME ITIME ITIME
5 IOBC IOBC IOBC IOBC IOBC

— 
6 ITYPE ITYPE ITYPE ITYPE ITYPE
7 IVALU IVALU IVALU IVALU IVALU
8 NTCLC
9 NCEIL

10 NVV
11 M1NBAS
12 MAXTOP
13 MSPWE

14 - 22 Lcov(l-9 )
23 ICL iz(i)
24 ITSC IZ(2)
25 1CM IZ(3)
26 ICH Iz(4)

27 — 36 ICTS( 1-lO) ICTS( l—l O) ICTS(l—1 0) Iz(5—l4)
37 - 43 NWEA( 1-7) NWEA( 1-7) HWEA( 1-7 ) Iz(15-21)

44 IPW IZ(22)

45 IDD IDD IDD IZ(23)

‘ 

46 1FF 1FF 1FF IZ(24)

47 IPPP IPPP IPPP Iz(25)

48 ITT ITT ITT IZ(26)

49 lTD lTD lTD Iz(27)

• 50 IVIS IVIS ivis Iz(28)
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TABLE 4-2 (Continued)
ORDER ING OF ELEME NTS IN A~~ AY C~SRPT

FOR THE FIVE OBS/REP TYPES

ELEMENT TYPE ± 1 TYPE ± 2 TYPE ± 3 TYPE ± 4 TYPE 5

51 NH Iz(29)
52 IH Iz(30)

53 - 62 NS(l-lo) NS(1-10) NS(l—l0) iP(i-io)
63 - 72 IHS(l-lO) IHS(l-lO) IP(l1-20)
73 - 82 ITHN(1-10) IP(21-30)
83 ICLG IT(1)
84 ICLGV 11(2)
85 IVISC 11(3)

86 - 112 11(4—30)
113 - 142 IDD(1-30)

143 NRRL
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Section 3.3.1. The size of logical system file number 2 is equal to 23

times the number of OBS/REP used in a creation or update while the size

of file number 4 is equal to the number of grid points in the CFDB times

15.

4.3 CORE RE~ JIREMENTS
Without segmentation and overlaying, CFAS requires approximately

l26OO~~ words of instruction code and about 3630010 words for data for a

600 km. square window with a grid point spacing of 25 km. and with a
dimension of 600 for the maximum number of OBS/REP to be used in a

creation or update.

4.4 SAMPLE RUN
Using the test driver CFMAIN, Section 3.9, together with the

system runstream elements .TROO1C and .STORE and data elements .TROO1D

- • and .OBSREP (all listed in Appendix I), the created CFDB shown in Fig. 4—1

and the update CFDB shown in Fig. 4—2 are produced.
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SECTION 5

CONCLUSIONS

-: The design concept of the CFAS that has evolved in this effort

is reasonably close to that which was envisioned at the outset. The

CFAS can perform the intended function of creating and maintaining a

cloud, fog and weather data base in near real time . The actual total

execution t ime on a Univac 1106 computer is approximately 38 seconds

f or a creation made on a 600 km. square window of grid points spaced

25 km. apart from seventy OBS/REP. The core storage requirements

turned out to be somwhat larger than originally planned, but the CFAS

is structured for convenient segmentation and overlaying which can

substantially reduce the core storage requirements at a modest cost

in execution time. - -

The design of the CFAS is such that provisions for the evalua-

-. - tion and interpretation of cloud and fog information from data sources

other than those currently employed can be easily incorporated. This

feature was deemed to be particularly important because it became

evident early in the program tha t the density of conventional surface
and upper air observations could be rather sparse in certain operational

environments. 
-

Our recommendations for further efforts on the CFAS are con-
;i.

taiited in Section 6.
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SECTION 6

RECOMMENDATIONS

Our principa l recommendation is that the CFAS be subjected to
a test and evaluation program using an historical data base representa.-

tive of the various meteorological regimes in which the CFAS must function.

Verification schemes should be employed in the evaluation which are free

of any bias and designed to evaluate the analysis error for the entire

analysis area as well as at discrete points. Most important in the

evaluation should be a determination of the affect of data density and

its variability.

Other recommendations include the following:

1) An investigation of the cost/benefit of additional data

sources such as radar, satellite, and the more or less

qualitative but numerous observations that could be

obtained from non-meteorological personnel deployed in
• the field Army ’s region of responsibility.

2) An experimental determination of suitable values for the

OBS/REP storage and retrieval pa rameters. Thi s should
be a coordinated ef for t  with other EPAMS activities and

done as part of an optimization of the CFAS-EPAMS inter-

action .

I4 J  3) An investigation of improved probabilistical and

statistical techniques for the inference of cloud

parameters.
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CFAS SUBPROGRAM (LEPIENT AFD T NT

— 1 CL000-FO G ’CFA S.AFDI NT
1 ~UcRouT INr AFOI NT
2 COMMON /OS P~Pf1X,IY,IZ,1TIME,I03C,ITY?t, VhLU ,NTCLC .NC~ IL, NVV
3 e ,M INBAS . MAXTCP ,MS PW E , LC OV ( 15) , NOU S (t l iS )
4 DIMCNSTO N LCOV3CI 6)
5 00 10 1~~1.96 10 LCQVB (I):LCCV (I)
7 ZZIZ.3.281
8 IF(Z .L~. 150.) 00 TO 100
9 ICIZ .61. 1500.7 GO TO 30
10 00 20 1:1,3
11 20 L OVB( 1+6J : MAX O ( LCOV ( I ,6 )  ~LCOV (I+7II
12 60 TO 100
13 30 IF(Z .GT. 1650.) CO TO IsO
14 L C O V R I 7 ) : L C O V ( 8 )
15 L C O V B I 9 ) : M A X Q t L C O V ( 9 ) , L C O V ( 1 O ) )
16 00 TO 100
17 40 I~~CZ .61. 3300.) GO TO 5018 LCOV9 (7):LC0V (9)
19 L C O V B ( 8 J : L C OV ( 9 )
20 LC O V B ~~9) : LC O V U 0 )
21 00 10 100
22 50 IF(Z .07. 6500.) 00 T O 60
23 L C O V B I 7 ) : P ’ A X t J ( L C O V ( 9 ) . L C O V ( 10P)
24 LCOVB (8):100VB17)
25 LCOVB (9):LCOV (1O)
26 GO 10 100
27 60 LCO VB ( 7 ) : LCOV C1C )
28 L C O V 9 ( 8) : ~ C O V 9 t 7~
29 L C O V B S 9 ) : M A X O I L C O V t 1 O ) , L C O V ( 1 1 , )
30 100 00 110 1:1,9
31 110 L C O V ( t ) : L C O V t3 D
32 RETURN
33 END

~HOG.P CF4S SU 3 P R OG R A M  ElEMENT BA KUIM

aPRT. S CFA S. BA K UT M
FURPUR 0026— 10128—13:57

r~-y
t

I

I-1
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CFAS SU9PROORAM ELEMENT BA~ UTM

CLOU O—FOGSC FA S .SA K UT N
1 SU3ROUTINr 3AKUTM (W,Z,X,Y,CW CD)
2 C
3 C INVERSE OF UTM — CONVERT S HUN 3~ E0S CF KILOMETERS TO DECREES.
4 C A — CONVE RSION FACTOR ( iCC’ S  OF KM/RADIAN ALONG GREAT CIRCLE )
5 C R A D — CONV E RSY O N FA CTOR (RADIA N/ OE GR EE)
6 C CMRO — CE N TRAL P~ER IA DIAN IN OE GRE ES
7 C OWN , 0ZN. W , WN , 2. ZN — IN DEGR EES
8 C CX. DY. X . XN , Y , YN — IN 100’S OF KM —

9 C
10 A 63.78266 4
11 R A D  : 0.0174532 92
12 ZN ( Y / ( A  • RAD))
13 WN (—X/ (A • COS (ZN • RAO ) • RAD )) 4 CM~ 0
III 00 10 1 : 1.10
15 CALL UTH ( W N ,Z N ,X N .Y N ,CMRD)
16 DX : X — XN
17 DY : Y — YN
18 D ZN : (DY/CA e RA C ) )
19 ZN : ZN 4 D Z N
20 OWN : (—OX/C A • COSUZN • DZN ) • RA D ) s RA D))
21 WN :W N # C W N
22 IF (A35(DX ) •LT. 1.Z—5 •AND . A B S I D Y )  .11. i.t—5 ) GO TO 20
23 10 CONTINUE
24 20 CONTINUE
25 W : W N
26 Z : Z N
27 R E T U R N
28 END

~HDO .~ CF~~S SU3 PRO G RA M ElEMENT 9ECIN

~PRT,$ CFAS .BEGIN -
FURPU R oo2 6—1o/2a—13 :57

-:

~‘~-c~T ~~~~~~~~~~~~ 

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

1-2
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CFA S SU9 P RO ORAM ELEMENT BE3 N

C L O U D — F O G S C FA S . B E S I N
1 SUBROUTIN’ 9 ”!N2 C NOT E — UNLESS CTHE PWISE NOTE : — ALL  D!0 A NC C PE& S U R( MEN ’E .  U T V  UNITS.
3 C API) UTM COORDI N AI CS ARE C A R R I F O  IN HZCTC T~~ 1S ~ ‘4tRt 1 qtCT O M’ ICR
A C EGU A L S 1~~’ ~E’t~~E.5 0 NOTE - UNLES OT- , C-~~W t E  N O TE D  — ALL T IRES bILL ~E CA R R I C - Q  IN M!NJ’CO
6 C FOR A 144!’ P’ NUT E CL O CK.
7
8 C X RC(- ANO Y REF ~U T  3E IN KILO~~~’ERS AN!) MUOT Cr SUPPLIEC RY 7’IE
9 0 A L L Z N C  PR0CR ~~~.

it CCMP’ON / P!A P/ XREF, Y~~:F. cv!’D -

11 C
12 COM MCPI /DAE :/ OX ECT , CYSECT , (COt. I!’LCC~<o ZOTINC , IOXU TP ’ ,

• 13 • I D Y UT M .  P1~JM3R . I O T A ! ! .  ESTA TO , JN~JM1R , JS ’AT I .  JSTATO .
14 • LA STJ . PIA XC r C , NBJNOW. NE~..K FJ .  NC OLS . N O X , N OY. NI NI~ N INTAB ,

- - 15 • N R O W S .  N RP 5 3 5 1 , NRP BE J . NS EC TR . NWO)K !, NW D ~~KJ , NW C~ C0. NX~~ECT ,
16 • NY OE T~ UTMrCD , XBA SC . X f-!A X , XMIN. Y~~A SC, YKA X . YMIN .
17 • NNEW RSI 100), NA LLR S(106), ITAB LE(4. 5-CD). T9UF(3750). JBUF(laDO).
18 • JT IM!S ( 1FO),  IRx MAX . IRXM N, I RYM A X ,  IRYMIN
19 C NROW S = NO. OF ROWS IN GRID.
20 NR OW S 2 4
21 C NCOL S : NO . OF COLUMN S IN GRID. -

22 NCOLS :2 .
23 0 U TMPID HECTOMETERS PER GRID UNIT.
24 UTMPGD :25C .D
25 C X O A E ABS OLUT E EAST—WEST UTM GRID COORDINA T E OF LOW ER
26 C LE FT CORN ER OF GRID IN HECTOM ETE RS .
27 XBASE :XRZF .10 .O
28 C Y 8ASE : ABSOLUTE NORTH—SOUTH UT)-! GRID COCRD INATE OF LOWER
29 C L F T  CORNER OF GRID IN HECTOME TER S.
30 Y BAS E:YR EF.1O.0
31 C EJCE : pcINrMuM DISTANCE F ROM OLt TSIDE GRID PO!NT S T O
3? C OUTER BOARDER OF OUTSIDE STORACE SECTOR IN HECTOPfCIERS.
33 EDCE:500. C
34 C MAX CP S MAXIMUM NO. OF GRID P01)-ITS PER STORAGE SECTOR.
35 MAX C PS :6 ’s

— 
- 36 C PIW O RE C : NO. OF W ORD S PER CBS/REP RECORD.

37 NW DREC :44
38 C NR FB r I = NO. OF RE CORD O PER BLOCK IN FILE I.
39 NRP9FI:85
40 C NRPB C - J : NO. OF RECORD S PER BLOCK IN FILE J.
‘41 NRPBFJ :22
42 C N BLK r J NO. OF BL OCKS IN FILE i.
43 NOLK FJ 25
44 C NINTA B : NO. OF COLU M N S  IN ITAGLE .
45 N IN T A B 500
46 C NWD SK J NO. Or WOR D S PER OLOCK IN FILE J.
47 NWDB K J :NWD R ZC .NRP9FJ
48 C NW DEKI = NO . OF WORD S PER BLOCK IN FILE I.
49 NW D B K T NW D R !C.NRPBFI
50 C N6JNO W NO. OF BLOCKS IN FILE J WHICH NOW C ONTAIN OLD
Si D A T A  ~ ZCORDS.
52 NB JN OW C
53 0 N IN I NO. OF ENTRIES IN lIABLE NOW.
54 NINI:O
55 C IBLOC’c : BLOCK NO. OF BLOCK IN FILE I THAT IS NOW IN CORE .
56 IBLOCK:O
57 C INUM9R FIL E NO. OF FILE I.
58 INUM3R:1

‘— 3
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C FA S SU9 PRO 3 RAM EL EM ENT BE3IN

59 C JNUM3 R FILE NO. 0r FILE J.
60 JNUMBR: 2
61 C IOT IME : W ORD IN D AT A REC ORD CCNTA INING TIME OF 035/REP IN
62 C MINUT ES (C — 1439) .
63 IDTIMZ :4
64 0 IDXUT M : WOR D IN DATA RECOR D CONTAINING RELAT IV E X POSITION
65 C OF OD SFREP.
66 IDX U TM I
67 C IDYUT M = WORD IN DATA RECORD CCNTAINI NG RELATIVE Y POSITION
68 C OF O~ 5/REP.69 IDYUTM Z
70 XRKI~~O XBA St~ 1O.C
71 YBKILO :YBASE /1C.C
72 PRI NT 500 XDK !LO. YBMILO
73 500 FORMAT (1)4 . ‘ 3ECIN — UTM COORDINATES OF LOWER LEF T HAND CORNER 0
74 sF W I N D O W IN ~ EL 0 M E T E R S  A R E  X :‘. F9.2. • Y ‘, F9.2)
75 PRINT 510 NROWS. NCOLS . UTMPCD
76 510 FORMAT u N  . 3ECIN — GRID CONTAINS’. 14. • ROWS AND ’. 14. • COL U
71 sPINS W ITH A CR 1 0 I N T E R V A L  O F ’ . FB.2 . • HECT0P~ETERS I
78 PRINT 520 NWCREC . IDXUTM . IDYUTM. IOTIPiE
79 520 FOR MAT (1)4 . ‘ SEL’IN — 085/PEP RECORDiS WILL cONTAIN ’. 14. • WOR DS
80 •WITH — —— ‘, /,

81 • 1OX~ ‘WO R D NO. ’. 12. ‘ : R E L A T I V E  X CO ORDI NATE IN HECTO ME TERS’ ,t .
82 • lOX.  ‘WORD NO. . 12. ‘ : RE LATIV E Y COORDINATE IN )4ECTONETERS’.I.
83 • lOX . ~ORD NO.’. 12, ‘ : TIME IN MINUTE S CE ) — 1439)’)
84 C A LL S E C T O R
85 DO 10 1:1, lCD
86 NNZWRS(I):C
87 10 N4L LR S II 1:0
88 R E T U R N

- i  89 END -
3W00. P CF A S  SU 3 PROO RA M ELEMENT BLKIN

a PRT.S CFA S . BL KI P4
FURPUR 0 0 2 6 — i O / 2 8— 13 : 5 7
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C FA S SU BPROGRAM ELEMENT BLKIN

CLOUD—F OG SCF AS •B LK IN
I SUDROUT INE BIN IN (NWDBLK, ISTART . NBKTN , L5~ ILE, 1ST AT
2
3 C DISK VERSION. 3LOC ( T RA NSF ER FROM RAN CO M ACCESS DIS K FILE TO CORE.
A
5 0 3LKIN TRANSFERS TO CORE A B L O C K  FROM A R A N D O M  ACCE SS FILE THAT
6 C CONTAI NS BLOCKS THAT ARE ALL OF THE SAME SIZE.
7 C NW)BLK NO. O~ WORDS PER BLO C K IN THE FILE AN D THE NO. OF WORDS TO BE
B C TRANSFE RRED TO CORE ON THIS CALL.
9 0 ISTART STARTINC A DDRESS IN CORE WHERE TI-At BLOCK IS TO BE TRANSFERRED

10 C TO.
11 0 N3K IN : NO. or THIS 3LOCK TN THC FILE. MBNIN 1 IS THE FIRST BLOCK
12 C NO. IN HE FILE.
13 C LSFIL ! LO G ICAL SYSTEM FILE NO. ( 0 — 1 5 ) .
14 C ISTAT  : S T A T U S  RE TURNED TO USER. ISTAT  = C INDICATES NO ERRORS.
15 0 ISTAT 1 INDICATES AN ERROR OF SOME KIND.
16 C
17 C 1108 DISM VERSION
18 C
19 C RESTRICTIONS ON -THIS VERSION OF BLKIN
20 0- -

~~21 C T-I E STATUS ISTA T RETURNED TO THE USER WILL ALWAY S BE ZERO SINCE THE
22 C FSTRD ROUTINE DOES NOT RETURN ANY STATUS INFORMATION. FST RD HAS IT’S
23 C OWN ERROR MESSAGES.
24 C
25 NS CP B:INWOB L PC.27 )/ 2 8
26 NBKM1 NBKT N—l- 

I~ 27 CALL FSTRD (NWD8LK . ISTART . NSECPB. N9KM1 . C• LSFILE)
28 ISTAT :O
29 R E T U R N
30 END

iHDG.P CFA S SUBPROGRA M ELEMENT 9LKOUT

8PRT.S CFAS.ELKOUT
FURPU R oo2G—lo,28—13:57
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CFAS SUBPR O3 RAM ELEM ENT BL~~O U T

CLOUD— FOG ‘C F AS .81K OUT
1 SU3ROUTIN OLKOUT (NWDBLK, START, ~3KOUT , LS ILE. IST AT )
2
3 C DISK VERS IO N. BLOCK T RAN SFER FROM CORE TO R A N D O M  A cCE SS DI SK FILE.
4
S C BLKOU T TRANS FERS A BL O CK FROM cORE TO A RANDOM ACCESS FILE WHICH
6 C CO NTAI NS BLOCKS TH AT A RE ALL OF THE SAME SIZE.
7 C NWDB LK = NO. ~r W ORDS ‘ER BLOCK IN TIlE FILE AND THE NO. OF WORDS TO BE
B C TRANSFERRED FROM CORE ON THIS CALL.
9 C ISTART = START IN3 A DDRESS V-I CORE WHE R E THE BLOCK IS T O  BE TRANSFERRED

10 rROM. 
- 

-
11 C N3KOUT = NO. OF THIS BLOU( IN T I-IC FILE. NBKOUT I IS THE FIRST BLOCK
12 C NO. IN THE FILE.
13 C LS~ ILE = LO3IC*L SYSTEM FILE NO. (0— 15) .
14 C ISTAT STATUS RETURNED TO USER. ISTAT 0 INDICATES NO ERRORS .
15 0 ISTAT : 1 IN DICATES AN ERROR OF SOME KIND.
16 C
17 C 1108 DI S K V E R S I O N
18 C
19 C RESTRICTIONS ON THIS VERSION OF BLKOUT
20 C -
21 C TIE STATUS ISTAT RETURNED TO THE USER WILL ALWAYS BE ZERO SINCE THE
22 C FSTWT ROUTI NE COES NOT R E T U R N  ANY STATUS INFORMATION. FSTWT HAS IT’S
23 0 OWN ERROR MESSAGES.
24 C
25 NO CPB ( N W DBLK’2 7 )/28
26 N9KM1:NBKOUT —1
27 CALL FSTW T (NWDB LK . ISTART . NSEC ’R. NB~~N1. 0. LSFILE)
28 ISTAT :O
29 RETURN
3C END -

j ~HDG.P C F A S  SUOPROGRAM ELEMENT CASES

8PRT,S CFAS .CASES
FURPUR 0026—1c/28—13:S7

T J  
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CFAS SUBPRO GRAM ELEMENT CASES

CLOUD —F OGeC FA S .CAS !S
1 SUBROUT INE C*SEI (Cl,02.03,CTO? ,CLDI ,CLD2,CLD3)
2 C
3 C ROUTI NE TO CA LCUL A TE T HREE LAYERS OF CLOUD COVER GIVEN TOTAL
4 C CLOUD COVER ASSUM ING LAYERS ARC COMPLETELY RANDOM.
5 C Cl PROBABIL IT Y OF RANDOM CLOUD IN LAYER 1
6 C G2 = PROBABILI TY OF RAN DOM CLOUD IN LAY ER 2
7 C 03 = PROB ABIL ITY OF RAN DO M CL OU D IN L A Y E R  3
8 C C TOT = TOTAL CLOUD COVER (RANGE 0 — 1)
9 C CDL1 CLOU D COVER OF LAYER 1 ( RANGE 0 — 1)

10 C CDL2 CLOUD COVER OF LAYER 2 (RANGE 0 — 1)
11 C C DL 3  : CL OUD COVER OF LAYER 3 (RANGE 0 — 1)
12 C
13 C INITIALIZE INTERMEDIATE CLOUD COVER AND INTERMEDIATE rA CT O RS .
14 C
15 CLD CTOT
16 OP : 3 i . G 2. 5 3
17
18 GSP S1.02.Cl .03+G2.G3
19 C
20 C USE ITERATIVE SOLUTION.
21 C
22 1 FUNC LDZO P .CLD . .3—GS P .C LD 5S2 + G S .C L O— CTOT
23 DEL FUN:3. .3P’Q. O .s 2— 2. ’GS P’CL D’GS
24 IFIA 8S ( DELFUN) .ST .O .0001) GO TO 2
25 DELFUN SION(0.0001,DELFUN )
26 2 D!LCLO:FUNCLD/DELFUN
27 CLD CLD—DCL CL D
28 C
29 C REITERATE IF CHANGE IN INTERMEDIATE CLOUD COVER UNACCEPTABLE.
30 C
31 IF( A BS ( D ELC LD ) .GT .O . O1 )  GO TO 1
32 C
33 C CALCULATE LAY ERED CLOUD CO VER.
34 C
35 CLD1 G1SCLD
36 CLD2 32’CLD
37 CLD 3 G3 SCLD
38 R E T U R N
39 C
40 ENTRY CASt2IG1 .G2.CTOT.CLD1~ CLD2)
41 C
42 C ROUTINE TO CALCULATE TWO LAYERS OF CLOUD COVER GIVE N TOTAL
43 C Q..OUD ~~V ER ASSUM ING LAYERS A R E  C OM~ LETELY RANOOM .
44
45 C Ci PROBABIL IT Y OF RAN DO M CLOUD IN LAYER 1
46 C C2 PROBABI LITY OF RANDOM CLOUD IN LAYER 2
47 C CTOT TOTA L ~t. OUD COV ER ( RANGE 0 — 1)
48 C CLD1 = CLOUD COVER OF LAYER 1 (RANGE C — 1)
49 C CLD2 : CL OU D COV E R OF LAYER 2 ( RANGE 0 — 1)
50
51 C CALCULATE INT ER MEDIATE FACTORS.
52
53 GP O1. 2
54 GS:Sl.C2 -

5S CLD:lOS—S QRT(OS..2—4..GP .CTOT))/(2. .3’)
56
57 C CALCULATE LA Y RED CLOUD CO VER.
58 

~TT~ f ’~~~L: Cfl~Y
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CF A S SUBPROGRAM ELEMENT CASES -

59 CLD1:C1.CLD
60 CLD2:G2*CLD
61 RETURN
62
63 ENTRY CASE3 (G2 ,33,CLOW.CTOT,CLO2,CLDZ.CLOY,REDUCE )
64
65 C ROUTINE TO C LACULAT E THREE LAYERS OF CLOUD COVER GIVEN LOWEST
66 0 CLOUD COVER AND TOTAL CLOUD COVE R ASSUMING A TCU IN LAYERS
67 C AND 2 WI TH RANDOM LAYERS 2 AND 3
68
69 C 02 P R O BA BI LIT Y OF RA ND O M  C L C U D  TN L A Y E R  2
70 C 03 = PRO8AOIL IT Y OF RANDOM CLOUD IN LAYER 3
71 C CLO W CLOUD COVER OF TCU (RANGE C — -I)
72 C CTOT = TOTAL CL OUD COVER (RANDE 0 — 1)
73 C CLD1 = CLOUD COVER OF LAYER 1 (RANGE U — 1)
74 C CLD2 CL OUD COVER OF LAYER 2 (RANGE 0 — 1)
75 C L03 CLOUD COVER OF LAYER 3 (RANGE U — 1)
76 C REDUCE = TC U R E D U C T I O N  F A C T O R
77 C
78 C CALCULATE INT ERMEDIATE FACTORS.
79 C
80 GS : ( G2 +0 3 ) s U . — C L O W )
8! 0P G2.03.f1.—C LOWJ
82 CLO:(CS— SCRT (GS.s2—4sOP.(CTO T—CLOW))),(~~..0P)
83 C
84 C CALCULATE LAY ERED CLOUD CO VER
85 LD1~~~LOW
86 CLD2=CLOW*REDUCEG (I.—CLOW .REDUCE)I 02.CLD
87 CLO3 B3sCLO
88 RETURN
89 C
90 - ENTRY CASE4 ( 0 2 , 0 3 , C LOW,C T OT ,C LD1 ,CL OZ ,CLQ 3 , REDUCE )
91 C
92 C ROUTINE TO CALCULATE THREE LAYERS OF CLOUD COVER GIVEN LOWEST
93 C CLOUD CO VE R AND TOTAL CLOUD COVER ASSUMING A CS IN LAYERS
94 C 1. 2. AND 3 WITH A RAN~~~M LAYERS 2 AND 3.
95 C
96 C 02 PROSA3IL ITY OF RAN DO M CLOUD TN LAYER 2
97 C 03 = PROBA DILI TY OF RANDOM CLOUD IN LAYER 3
98 C CLOW = CL OU D COVER OF CB (RANGE 0 — 1)
99 C TOT = TOT AL CLOUD COVER (RANGE C — 1)
100 C CLD1 CL OU D COVER OF LAYER 1 (RANGE C — 1)
101 C LD 2 CLOUD C O V E R  OF LAYER 2 (RANGE C — 1)
102 C CLD3 = CL OU D COVER OF LAYER 3 (RANGE c: — 1)
103 C REOUCE CS REOIJCTION FACTO R
104 0
105 C CALCULATE IN TE RMEDIATE FACTORS
106 0
107 CS :(3Z ,G3 1.( 1. —C LO W )
108 0P G2.33.(1.— CL OW)
109 CLD :(0S—SQRT (0S..2—4 .,CP.( TOT—CLOWH),(2.sGPI
210 C
ill C CALCULATE LA YE RED CLOUD COVER
112 C
113 C L D 1 : C L O W  -

114 CLD2 C L OW ’ R E D U CE .t 1 . — RCOtj CEs C L O W ) . G 2 . C L D
115 CLD3 :CLOWSRE OUCE.52. (1 ,—CLO W~ REDUCE ss2IeG3sCLD
116 RETURN
117 C

I-S



CFAS SU BPROGRAM ELEM ENT CASES

118 ENTRY CASE5(02 .03 .CLOWtCTOT .C 101.CLD2 ,CLO3Y
119 C
120 C ROUTINE TO CALCULAT E THREE LAYERS OF CLOUD C O V E R  GI VEN L O W E S T

- - 121 C CLOUD COVER AN D  TOTAL CLOUD COVER ASSUMING LAYERS AR E
122 C COMPLETELY RA NDOM.
123 C
124 C 02 = PROBAB ILITY OF RA NDO M CLOUD IN LAYER 2
125 C 03 = P R O B A B I L IT Y OF R A N D O M  C L O U D  IN LA~Y ER 3
126 C CLOW = LO W EST CLOUD COVER (RANGE C — 1)
127 C CTOT = TOTAL CL OUD COVER (RANGE 0 — 1)
128 C CLO1 = CLOUD COVER OF LAYER 1 (RANGE U 1)
129 C CLO2 = CLOU D COVER OF LAYER 2 (RANGE 0 — 1)
130 C CLD3 CLOUD COVER OF LAYER 3 (RANGE C — 1)
131 C
132 C CALCULATE IN TERMEDIATE FACTORS.
133 0
134 GS (32.03) .f i . — L O W )
135 0P 02,33.(i.—CL OW)
136 CLO (OS—SGRT (GSe .2—4.eGp.(CTOT— CLOW ~~)~~~(2..flP)

-
~~~~ 137 C

138 C CALCULATE LA YE RE D CLOUD C OV E R
-

- 139 C
140 CLD1 CLOW
141 CLD2 02.CLD

I - 142
143 RETURN
144 C

— 145 ENTRY CASE6ICLOW,CTOT.CLD1.CL02
146 C
147 C ROUTINE TO C A L C U L A T E  TWO LAYER S OF CLOUD COVER GIVEN LOWE ST
148 C CLOUD COVE R AND TOTAL CLOUD COVER ASSUMING LAYERS ARE
149 C COMPLETELY RANDOM.
150 C CLOW LOWEST CLOUD COVER (RANGE C — U

151 C CTOT TOTAL CL OUD COVER (RANGE 0 — 1)
152 C LD 1 = CLOUD COVER OF LAYER 1 (RANGE C — 1 P
153 C CLO2 = CL OU D COVER OF L A Y E R  2 (R A N G E  0 — 1 1
154
155 C CAL CULATE LAY ERED CLOUD CO VER
156
157 CLD1 CLOW
158 0 L 0 2 : ( CTO T—C L DW )/ ( 1 . — C LOW J
159 R E T U R N
160 END

BHDG.P CFA S SUBPROGRAM ELEMENT CFEXEC

aP RT.S  C FA S .C F EX EC
FURPUR 0026— 1c/ 28— 13:57

1-9



~ --‘-

~~
- — -

~~~ -.~~~~~~~~~~ -~~~~ —- T-’-~~~~~~~ .-~~
— - -

~~~~
-.-- —,

~~~ -“I,

I’

.

CFAS 1 JB PR O GRA M ELEMENT CFEX EC

CLO UD— F OO .CFAS .CrEXEC
1 SUBROUTINE CFEXEC (TAS K. T IME ,OBSR PT ,XO.YO ,XLN ,YLN ,LAST ,TYM OLD.DSP ,
2 .DIST ,TY M C .ISSQ.N SSBvNBKOU T .TCEN fl
3 C
A C THIS ROUTINE IS THE INTERFACE BETWEEN THE EXPERIME NTAL PROTOTYPE
S C AUTOMATIC ME TEOROLOGICAL SYSTEM (EPAMS) AND THE CLOUD—FCC ANALYSIS
6 C SYSTEM ( OFA S) • IN ADDIT ION CFEXEC DIRECTS THE INTER~RE TA TION OF
7 C SURrACE AND UPPE R AIR OBSERVATIONS AND REPORTS (CBS/REP) AND THE
B C CREATION OR UPDATES OF TIlE CLOUD FOG DAT A BASE (CFDR).
9

10 C
11 C INPUT DATA (FORMAL PARAMETERS )
12
13 C TASK = TASK RE QUESTED BY EPAMS
14 0 1 = SET UP THE O’3C1REP STORAGE FILES
15 C 2 INPUT OBS/REP
16 0 3 = cREATE A NEW CFDB
17 C 4 = UPDA TE THE L A T E S T  CFDB ON FILE
18 C TIME = REFERENCE TIME OF CFDB CREATION OR UPDAT E
19 C OBSRPT CBS/REP
20 C XO DIST AN CE EAST FROM XREF OF THE LOWER LEFT HAND CORNER CF THE
21 C SUB— WINDOW IN THE CFDB TO BE UPDATED. KM.
22 0 YO = DISTAN CE NORTH FROM YREF OF THE LOWER LErT HAND CORNER or THE
23 C S UB—WINDOW IN THE CFDB TO BE UPDATED . KM.
24 C XLN = EAST- WEST LENGTH OF IF DATED SUB—WINDOW. KM.
25 C YLN NORTH—SOUTH L NGTH C~ UPDATED SUB—WINDOW, KM.
26 0 L A ST = SEQU ENCE NUMOER OF THE LAST OBS/REP STORED.
27 C TYNOLD = TIME 0! OLDEST CBS/REP TO BE USED IN A CREATION OR UPDATE
28 C DSP = MAX IMUM DISTANCE BET WEEN OBS/RE’ TO BE COMBINED INTO A
29 C BEST REPORT. KM. 

- -

3D C 01ST = DIST AN CE CONSTANTS IN WEIGHTING’ FUNCTION. MM .
31 C DIST (1) USED W HEN CONVE CTIVE CLOUDS ONLY PRESENT.
32 C DIST (2) USED WHEN CONVECTIVE AND MIDDLE CLOUDS ONLY ARE
33 C PRESENT OR WHEN SHOWERY TYPE PRCIPITATION PRESENT OR
38 C PAST WEATHER .
35 C DIST (3) U SED FOR ALL OTHER CASES.
36 C TYMC TIME CONST A NTS IN WEIGHTING FUNCTION. MINU T ES.
37 C T YMC ( 1)  USE D WHE N CONVECTIVE CLOUDS ONLY PRESENT .
38 0 TYMCI2 ) US ED WHEN CONVECT IV E AND MIDDLE CLOUDS ONLY ARE
39 C P RESE N T OR WHEN SH OW E RY TYPE PRCIPITAT ION PRESENT OR
40 C PAST WEATHE R .
41 C TYMC(3) USED FOR ALL OTHER CASES.
42 0 ISSO SEAR CH SQUAR E SIZES. ND. OF GRID POINTS.
43 C NSSQ NO. OF SEARCH SQUARE S USED IN ANALYS TS.
44 C NOKOUT = BLOCK NO. N THE CFD3 FILE TO WHICH THE CREATION OR
85 C UPDATE IS TO BE TRANSFERRED.
46 C b ENT TEN WO R DS OF USER SUPPLIED IDENTIFICATION INFORMATION THAT
47 C PRECEEDS THE CLOUD—FOG—WEATHE R DATA ON THE FILE .
48
89 C DATA STATEMENTS
50 C
51 C XR E~ = EA ST—WEST UTM GRID C O O R D I N A T E  OF THE LOWER LEFT HAND COR NER
52 0 0r THE CFDB WIND OW , KM.
53 C YRE = NORT~4— SOUTH UTM GRID C OORDINATE OF THE LOWER LEF THAND CORNER
54 O~ THE CFDS WINDOW. MM.
55 C CM RD = CENTR AL M E R I D I A N  OF THE W I N D O W .  DEGREES (. IF WE ST ERN HtMl—
56 C SPHERE . — IF ESTERN HEMIS’HERE)
57 C LSFILZ = LO BI CAL DEVICE NO. OF TE MPO R A R Y  STORAGE FILE USED IN
58 C ‘COMOSR’.

I - iD
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CFA S S~IB P RO GR A M ELEMENT CFEX E

59 C NCrF LO CI CAL S Y S T E M FILE NO. OF THE CFDB FILE.
60 C ILPR = DEVICE NO. CF LINE PRINTER
61 0 I C P R  = LO O I CA~. DEVICE NO. Or CONSOLE ‘RINTER.
62 C CROPH = CFDB GRID POINT HEIGHT, METERS.
63 C MN3R = MINIMUM NUMBER OF BEST REPORTS REQUIRED TO CALCULATE CFDB
64 C PARAMETERS AT GRID POINT.
65
66 C PARAMETERS
67 0
68 C GPO CFDB CR10. (GRID POINT SPACThG, KM.)
69 C LNTHX EAS T-WEST LENGTH OF THE CFDB WINDOW . KM .
70 C LNTHY NORTH—SOUTH LENGTH OF THE CFDG WINDOW. KM.
71 C NOSR MAX IM~JM NUMBER OF ODS/REP THAT CAN BE USED IN A CREATION
72 C OR UP DATE.
73
74 C OBS/R P INPU T ELEMENTS
75
76 C IX X DIS TA NCE OF OBS/REP SITE FROM IXREF. HECTOMETERS.
77 C IY Y DIST ANCE OF 085/REP SITE FROM I.YREF, HECTOKETERS.
78 C IZ = CBS/REP SITE ELEVATION ABOVE MEAN SEA LEVEL. METERS.
79 C ITIME = TIME OF OBS/REP (0—1 440)
80 C ITYP! = TYPE OF 085/RE P
81 C 1 = AIRWAYS.  —1 IF A SPECIAL.
82 C 2 METAR . —2 IF A SPECIAL ( SPECI)
83 C 3 = SYNOP
84 C 4 = UPPER AIR (RAOB). —8 IF A SPECIAL
85 C 5 A FGWC 3D—NEPH OUTPUT
86 C FOR EXPLANAT ION OF REMAINING OBS/REP INPUT ELEMENTS CONSUL T
87 C LISTINGS OF SUBROUTIN E SFDINT IF A SURFACE O9S~~REP OR
88 C SUBROUTINE UADINT IF AN UPPER AIR 085/REP.
89
90 C CFD3 PARAMETERS DETERMINED FROM OBS/REP.
91
92 C 1080 SEQUE NCE NO. OF CBS/REP.
93 C IVALU = CFDB INFORMATION VAL UE OF THE 035/REP
98 C NTCLC TOTAL CLOUD COVER. (00 TO 100)
95 C NCE IL = HEIG- I T OF CEIL ING LAYER (AOL ) .  DE KA M ETERS . MINU S IF A
96 C VARI AB LE CEILING. LAST DIGIT OF NCEIL INDICATES THE
97 C METHO D BY WHICH THE CEILING W4~ DETERMINED.
98 C 1 = MEASURED
99 C 2 = A I R CR A F T
100 C 3 = BALLOON
101 C 4 = RADAR
102 C 5 ESTIMATED
103 C 6 = INDEFINITE
108 C N V V  = PREVAI LING SURFACE V ISIBILITY. METERS. MINUS IF VARIABLE.
105 C MIN3A S HEIGHT OF BASE OF LOWEST CLOUD. OEK~ MET E RS.

ft 106 C I4 A X T OP HEICHT OF TOP OF HIGHEST CLOUD THAT COULD BE DETE RMINED
107 C FROM OOS~ REP ELEMENTS , DEMAME TER S.
108 C MSPW ! = MOST SIGNIFICANT PRESENT WEATHER FLE IENT. (WMO CODE 86771
109 C LCOV I I) = PERCENT CLOUD CO VER IN THE CFDB LAYERS , (00 TO 100).
11C C CFDB LAYERS
111 C L AYER BOTTOM TOP
112 C 1 0 FEET C METERS 15C FEET 4S METERS
113 C 2 150 45 300 91
114 C 3 300 91 CCC 183
115 0 8 600 193 IOOC 305
116 C 5 1000 305 2000 610
117 C 6 2000 610 3500 1067
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- - ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ — - ~~T ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~ ~~~~- y ~~~~~r.  - - - -

FT - - -. - - - -  - - —------ ---~— —-- - -- - - —----

CFAS SUBPROGRAM ELEMENT CFEXEC -

118 C 7 3500 1067 5000 1524
119 C 8 50CC 1508 650C 1981
120 C 9 6500 1981 10000 3048
121
122
123 INTEGER T A S K , T I M E . O B S R P T , S (Y C O V . C E I L N G , C L D B A S . C L D T O P ,W E A T H R ,V I S I B ,
124 •GRDPH.GRDPV.TYM OLD.CFASD
125
12 6 PAR A MET ER ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
127 e ICFD3:1C.IIP.JPS15), IJP:IP.JP
128 PARAMETER N03R 600 -

129
130 COMMON /MAP /XREF,YREF,CMRD ,LNX .LNY,GRDPS ,’3R0’H(Ip, J~ )
131 COMMON /OBSREP/IX .IY.IZ.ITIJ’t .IC3C.ITYPE .IVALU .NTCLCeNCEIL .NVV .
132 •MIN3AS,MAXTOP,MSPWE,L COV(9),IcL,ITSC.ICM,ICH.ICTS(1C),NWEA(7).IPW.
133 .NCUS!(99)
134 COMMON /INTO 3R/ INO3S (23,NOBR )
135 COMMON /CFDB / JGENT (1C ),SKYC OV (IP ,Jp ),CEILNG(IP ,JP) ,VTSIB (IP .JP).
136 •CLDBASC IP,JP).CLDTOP(IP,J~~),WE ATHR (IP.JP),LAYC0V (IP.JP,9)137 COMMON /CUTPT/IBEG tIEND .JBEC ,JEHD
138 DIMENSION OBSRPT (143) ,SROP Vir’ ,JP.15).INDBEI. 44)vKO3R114 3 .DIST(3)
139 •.TYM (3).ISSQ(5)pLCQVA (9).LCOVB (9),CF ~ SD (TCFD8),IDEP1T(1O)
140
141 EQUIVALENCE (KC3R (1),IXI,( FASD(11).GRDPV (1,1.1).SKYCOV (1,1) I
242
183 DATA XREF /—1 500./.YREF/3900./,CMRD/90./ -
144 DAT A CROPH~~TJP.O/
145 DATA LSFILt/3/.NCFFI’4/
146 DATA ~LPR/5/
147 DATA MISS/—32768/
188 DAT A MN~ R/1/
149
150 00 TO ( 1 D . 2 0 , 7 0 , 7 0 ) . T A S K
151 C
152 C COME HERE TO IN IT IA L IZ E AND SET UP OBS F R! ~’ STORAGE FILES
153 C
154 10 CA LL B E G I N
155 IOB~~~C
156 R E T U R N
157 C
158 0 COME HERE TO INTERPRET AND TILE AN OBSFR!P.
159 C
160 20 00 25 K 1.143
161 25 K O B R( K ) : O B SR PT (K )
162 IOBC LAST’- l
163 NTR IABS ( !TY PE )
16’I CO TO (3D.30. 3C,40.SO).NTR
165 C
166 C COME HERE TO INTERPRET A S (PFACC O9S~ REP
167 C
168 30 CALL SFDINT
169 C-O TO BO
170 0
171 C COME HERE TO INTERPRET AN UPPER AIR 085/REP.
172 C
173 0 CALL UAD INT
174 00 TO 60
175 C
176 C COME HERE TO PROCESS CLOUD—FOG DATA F~ OM THE A FGWC 30—NEPH OUTPUT
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CFAS St ØPROG RA M ELEMENT CFEXEC -

- I s
177 C
178 50 CALL AFDINT 1
179 50 DO 65 K:1,44
18C 65 OBSRPT(K) :KOCR (K )
181 CALL STOR C (OGSRPT )
182 LAST IOBC
183 IFILA ST .EQ. NOBR) LAST O
184 RETURN
185 70 N03 0
186 D O 80 K 1,1D
187 80 JDE N T ( K ) : IO E N T ( K )  - _

188 INCOD::1
189 C
190 C INSURE THAT TYMOLD IS NOT MORE THAN 720 MINUTES (12 HOURS) PRIOR
191 0 TO TIME . RESET TYMOLD TO TIME—720 tc NECESSARY.
192 C
L93 IF(TIMZ .CT. TY MOLDI GO TO 10
194 ITEMP TYMCLO
195 TYMCLG TYMOLD— 1440
186 90 ID Ir:TIME~ TYMOLD
297 IFITYM OLD .LT . C) TYMOLD ITEM’
198 Ir(IDIF •LE. 720 ) GO TO 100
199 TYMOLD TIME—7 20 - —
2C C I~~(TYMOLfl .LT. C) TYMOLD 1A40+TYMOLD
201 0
202 I P R T:I L P R
203 WRITE (IPRT.2000 ) IDIF,TYMOLD
2C4 2000 FORMAT ( • TIM E DIFFERENCE BETWEEN REFE~ ENCE EIME AND TIME OF OLDEST
205 • U S E A B L E C B S / R E P  ‘.13,’ MINUTES’/’ TIME or OLDES T U S E A B L E  03 5/RE
2C6 .P RESET 70 ‘.14,’ MiNUTES WHICH 15 720 MINUTES PRIOR TO REFERENCE
207 ‘TIME’// )
208 C - -
209 RETREIV E 09 S/ R EP IN REVERSE CHRO NOLOGICAL ORDER FROM TIME TO
210 C TYMOLD
211 0
212 100 CALL RETOBR(INCODE.TIME .INOBEL,NOMORE .TY1IOLD)
213 INCODE:2
218 C
215 C JUMP TO 320 IF THERE ARE NO MORE 095/REP IN THE DATA BASE.
216 C
217 IF(NOMOR .EQ . 1) GO TO 120
218 NO8:NOB .1
219 DO 110 NEL :1,23
220 110 INO3SINEL ,NO8 ) INOBEL (NEL)
221
222 C JUMP BACK TO 100 AND ATTEMP T TO RETRIEVE ANOTHER 035/RE P IF THE
223 C MAXIMUM USEA DLE NUMBER HAS NOT DEEM RE’ACHED.
224 C
225 IF(NOB .LT. NO3R ) GO 10 100
226 C
427 C DET ERMINE THE L O W E S T  ALTITUDE IN THE LIST or O95~~REP AND GR ID
228 C POIN TS
22 9 C
230 120 IHREF 32CCC
231 DO 130 N 1.NO B
232 130 IHRZF:MINC tIHREF,INOBS(3,N))
233 DO 140 1:1.1?
234 DO 140 J :1,JP
235 140 IHREF :MINCIIHREF,GRDP4(T.J))
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CEAS SUBPROGRAM ELEMENT CFEXEC

236 0
237 C REF R NCE CEILING . MINIMUM BASE OF CLOUD . MAXIMUM TOP OF CLOUDS.
238 C AND THE :FDB LAYERS TO THE REFERENCE ALTITUDE. IHREF.
239 C
240 DO 190 N 1,NO 3
241 DO 160 M-0.13
282 IFI INOBS( M, N) • EQ. MISS) GO TO 160
243 MG T M—8
298 CO TO (145.1SD.15O.150.16P .MGT
245 185 ISYN:Z
‘45 IF(INO3S(9,N ) .1.1. 0) ISYN 1
247 MTMP IABS (INOBS (9.N))
288 MOS:MOG(MTMP,10)
249 NTMP MTMP/ 1D
250 INOBS(9.N) ((MTMP.1C)+INOBS (3,N)—IHREF)/11
251 F(INOBS (9.N) •LT. 0) I N O B S C S t N ) 0
252 INOBS(9,N):((1C*INOBS(9,N))#MDS).((—1)..ISYN)
253 60 TO 160
254 150 1NOBS(M~ N ) U10.INO95(M,N))~~INO 3S(3.NJ—IHREF)/1O255 Ir (INOBSU1 ,N) •LT. 0) INOPS (M.N) 0
256 160 CONTIN U E
257 oo 170 M 14.22
258 MCT :M—13
259 LCOVB( MGT) INOBS(M.N )
260 170 LCOVA (MGT ) M155
261 IHB:INOBS (3.N)
262 CALL MVL COV (LCOVA,LCOV3,IHREF .IH3)
263 30 180 M 14.22
264 MCT:M— 13
265 180 INOBS(M.NI :L COVA f NO T)
266 110 CONTINUE
267
268 RANK OSS~ REP WITHIN ‘DSP ’ K”. OF A GIVEN O3S~~REP. RESOLVE CONFLICT
269 C INS INFORMATION IN THE SAM CFDB ELEMENTS OF THE SE VERAL 035/REP
270 C ON THE BASIS OF RANK AND COMBINE NON CONFLICTING INEORMATION INTO
271 C A BEST 085/REP AT THE SITE OF THE GIVEN OBSREP.
272
273 CALL COMOBR (NOB,DSP,TIME,LSFILE )
279 MGT TA SK-2
275 GO TO (200.210 .MGT
276 C
277 C COM E HERE TO CREATE A NEW CFDB
278 C
279 200 18E0 1
280 IENO IP
281 J3E1 1
292 JEND:J P
283 GO TO 22 0
284
285 C COME HERE TO UPDATE AN EXISTING CLOUD FOG DATA—BASE .
286
287 210 IXO:XO
288 I9!O IXO,GROe 1
289 IXO :X0,XLN
290 IEN O IXO/ CRD + 1 -

291 IXO:MOD(IX0.GRD)
292 IF(IXO .3T . C )  IEND:Itr4D,1
293 JY O:YO
294 JBEG JYO/ OR 0.1
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CFAS SUBPROGRAM ELE MEN T CFE X EC

295 JYO YO+YLN
296 JE NO JYO/CR D .1
297 JY O:M O O ( JYO ,GRD I
298 IrIJYO .GT . 0) JEND JENO.I
291 IF(IEND .GT . IP) IEND IP
300 IF(J!ND •CT. JP) JEND JP
301 220 CALL CFMA P (I3EG , END,J3CG, JEND,DIST,TYMC,ISS~~.NSSG.MN 3R.TIME.NOB)
302
303 C REFERENCE CREAT ED OR UPDATED CFOB PARA~ME T E R 3 TO GROU ND LEVEL.
304
305 DO 280 I:18E0.IEND
306 DO 280 J:JBEG,J!ND
337 DO 250 M:1,G
308 IF (GRGPV(I .J.M I • EQ . MISS)  CO TO 250
309 CO TO ( 2 5 0 . 2 3 0 . 2 5 0 .2 4 O , 2 4 0 , 2 5 0 ) . M
310 230 1SYP4 2
311 IF( CROP Vt I.J.2) .LT. 0) 15YN 1
312 MTNP IA B S ( G R 0 P V ( I . J . Z ) )
313 GRDPV (I,J,2) ((MTMP .10).IHREF— GROPHIX.J))F1C
314 I F(o RD PV ( I ,J .2 )  •LT . DI GRG PV( I , ,J .2)=t ’
315 GROPV (I,J,2 )GR DPVII,J,2)*U—1)..ISYN)-
316 00 TO 250

— 317 240 GRDPV (I,J,M) :(tGRDPV (I,J,M).10).IHREF~ GRDPMtI,J)),1O
318 IF (GRDPV (I.J.M) .LT. 0) GRDPV (I.J’M)~ 0319 250 CONTINUE
320 DO 260 M 7 ~~i5321 MY :M— 6
322 LCOVBIMY):CRDPV (I..J,M )
323 260 LCOVA(MY) MISS
324 IHA GRDPH (I.J)
325 CALL MVLCOV (LCOVA .L COVB .IHA,Il-IREF)
326 00 270 M 1.15
327 MY M— 6
328 MTMP M C D ( L C O V A ( M Y ) , 5 )
329 IF( MTMP •NE. 1) GO TO 270
330 LCOVA ( MY) —(LCOVA (MY )— 1)
331 270 ORDPV (I,J,M ):LCOVAtMY I
332
333 C INSURE MI N BAS LESS THAN MA XTO G .
33..
335 IF ( G R D P V II ’ J . S )  .LT. G R D P Vt I . J , 4 ) )  G R O P V( I ,J . 5 ) : G R D’ V ( I .J . 4)
336
337 C INSURE TIAT TOT AL SKY COVER NOT LESS THAN THE CLOU D COVER IN ANY
338 C LAYER.
339
340 00 275 M:7,1S
391 I~~(GRDPV(I.J.M) .E~~. MISS) CO TO 275
342 NTMP :IA9S (C~RDPV (I.J,M))
3’3 GROPV (I.J.1):MAXCIGRDPV (I,J,1),MTMP)
349 275 CONTINUE
34 5 2 80 CO N T I N U E
346
34 7  C O U T P U T  C R E A T E D  OR U P D A T E D  CF0~~.
348

NWD BLK:ICFO 9 -

350 CALL. BLKOUT (NWDBLK,CFASD ,N3KO1JT,NCTF,ISTAT)
351 RETURN
352 END
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CFAS SJB PRO G RAM EL EMENT CFLA Y

CLOUD—F OG sCF *S.CFL4Y
— 1 SeBRCUTINE CrLAY (NGASE. NT cp ,MT NLA y ,MA xLAY)

2 0
3 C ROUTINE TC ~INC MINIMUM AND MAXIMUM CFDB LAYERS INFLUENCED BY
4 C CLOUD LAYERS CONSTRUCTED FRO M OSS/REP. 0 IS ~ETURNEO IF NO CFDB
5 C LAYERS ARE AFFECTED.
S C
7 C NBAS E = BASE IN FEET ABOVE TERRAIN.
8 C NTOP TOP ZN FEET ABOVE TERRAIN.
9 C MINLAY MIN IMUM LAYER ABOVE TERRAIN.

ID C MAXLAY M AXIMUM LAY ER ABO VE TERRAIN
11 C
22 OIMENSION L!VEi. (1C)
13
14 D A T A  LEVEL~~0,15C,3CO.6OO,10CO,2COC.350O.5O00,650C.1OeOO/15
15 C ROUND BASE AND TOP TO NEAR EST 100 FEET.
17
18 I 9A S E~ (IN 5IASE.5C)/1CC).1CC

• 19 ITOP((NTOP .50)/100).100
20
21 C RETURN C F BASE ABOVE MAXIMUM LAYER.
22
23 IFIIBASE •LT. LEVEL (1C )I CO TO SC
24 MINLAY O
25
26 RETURN
27
28 C RETURN 0 IF TOP BELOW MINIMUM LAYER.
29
30 50 ITt ITOP .GT . LEV E L t I ) )  GO TO 60
31 MI NL A Y :C
32 MA X LA Y 0
33 RETURN
34
35 C FIND MINIMUM LAYER ABOVE TERRAIN
36
37 60 DO 70 IL 1,1C
38 LEV:11—IL
39 IFIIBASE .GE . L VEL ( LEVI ) GO TO 70
90 MINLAY LEV— 1
91 70 CONTINUE

43 C FIND MAXIMUM LAYER ABOVE TERRAIN.
49
45 DO 80 LEV 2 ,9 ii
86 I~ (ITOP .LT. LEVEL (LEVI ) GO TO 80
47 MA X L A Y LEV
48 80 CONTINUE
89 RETURN
50 E ND

aHoo.P C FAS SUBPROGRAM ELEMENT CFMAIN

8PRT.S CFAS. C~ MA IN
FURPUR 0026—10/2 8— 13:57
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CFA E MAIN P R O G R A M  ELEM~~ .T C~~M~~IN

C C~~M4IN
2 C T r T  O~ Zv! R ~~~ 710 C F A O
3 PARAM:T0 ~ rR:: ,LNTHX=2C0 ,LNTHY 00, C~~LNTHX/OF0 ,,JC=LNrI-4Y /GRD ,
.4 • I IC FD~~~1C~~~I3~~J- ’ 1 S )
S I T ~~~~ R 0 CX ,T~~~Z ,T Y M- 0 L 0 , : S~~,0 R0PV

COM~~D~ /T 04~ / JX .JY.J!. rTT’ .T:o:, :1v’:, :v - .~ o o L : , i — : :_ , f . ’~-I.
7 ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,:c-~,:.oc ,~ oM,::L ,::T:(o ) 

~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‘3 .,~ vTC0 ,

~ C~j00 15&~10 c - ~~M 0 N / 1 3 0 /  :- EF,Y~~:0,:~~~o
0~1 ?0~ -’~C~• / O u T r T / ,I:l ~D ,J s E c .J r ~~D
12 DI 00O’~

• 13
. ~ 3 0 )  • TI 0 ) , 0: C ~~0 )

:0 0-~~T~~~L0~~00 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
17
08 0 .~T 1  ~~~~~ / — 3 ’~~~~/
19 0- ~ T~s 0F /4 /

~~~~~ X / — . / ,Y R / C. /. CM~~f l/ 0~~./

00
07 Y
74 0 R~~~) {5.100 ) TAC,C r~~~RT . T I’~E

~. L0 - 0  Fo~~~~~~~s::0i

77 M O::
- 0000 F0~~~A~~c ’ : ’ ,5 x , ’ 0~~~~: ‘, 0 2 , 0 X .’~~?l0:’ ,~~,,~~X , ’ M E ’ , 5 )

- CO 00
00 20 0:: •: 4;

31 70
32 •~ .1 1 , .JY.J7. .~~TY’E,IVrS.’~0
33  ~~314 1 TY 2 0 : - ~0 3 ( 1 T Y ? .1C)  -

3!- ~T :043SCI ?CEI
30
37  30 ~~~~~~~~~ . .  C ; 00 T O  33
3 W’ ~0 T E  3 , 2 0 0 0 ;
30 2005 rO~~~ lA ~~~( / )

42 ~;~~~~~ T O ( S . 7 : I o ~ J x . J Y . J : , : 1 r t -’:~ :Tv ~ :, :vr : . \ :
2C 1C r o m A T c 1 4 x ,’Jx ,:x,’Jy’ ,sx,’Jz’.sx, ’rT:;~c ,oX. ’rTvr:’.sx.’IvIs’,6x,

42 .‘N ’/ 7 ( 2 X , I G , 2 X ) / )
‘4 3 33 00 T C I 3 ! , S 0 - , 4 0 . 3 0~~10~~~ ,~~~
4 4  3 5  0~~~0 ( 5 . 1 0 0 0 )  I L O . T C L O V , T V 0 0 0
4 0  ~~~C~~r0 T .0 0. 0 )  00  T O  0
-~~~ T 0 ( G . 2 0 ?0~ IC L C . C L C V . IV 0

002C F0 ; 3x , :C:C ,SX , ’:CLCV’ ,E X,’ VI C’/3 (OX , 0,OX )f)
C TO 02

‘ ‘ 3  40 R5~.D ( 5 . 1 1 C C - I T ,NH, IOL, IH, 0 M . ! C H . 3 0W
0-0 I~~(NP ~ T .0-3. 0) C O  TO 50
0I ~~~~~( C . 2 0 7 - ) IToc .NH. : cL . r i -~,:CM.:CH.:r~

003
5? .~- ‘/7C2Y ,I~- . 2X )/)
54 50 ~:-~o (5,10001 ~ N~~~A ( I ) . i~~~ ,7)
55 1~~( NP~~T .00.  0 )  C C  T O  Sb
S~ 

( 6 , 2 30 ) ( N W -~(I),I:1,7)
0-7 2035 F0P~~ T (2X~ ‘N wt~ C 1 I ’ .3 x , ’N w : A ( 2 I ’ ,!x . ’N~o E A ( 3 I ’ .3x, ’N w E 4 ( 4 ) ’ ,3x. ’X ~ r
53
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C0~- C  ~~ Z N PROOR A M CLEM N7 C~~MA :N

50 55 I~~( N C  .~~~~~~. C-) 0 0  TO 110
1C~~0 (5.111 0 (NS( I I . ICT5C I1, IHS( I1,TTHNC I) . I :1 ,N )

-
~~~ IClO ~ D~~~1 ( ~~!1 I

IF ( ‘ J O T  .0 .  0 - )  00  TO 110
01 •

224C F 0M-~ T (4X . ’N C ’,9X. ’ CTS’ .7X , ’ H ’ .’3X.’ITI-U’/ )
0-5

0050 FC7~~ T (4C0X ,TC ,4X ))
CO IC ~~

80 1~ (~~?r0 T .00. 0 )  00 TO 05
W -’OTE (0.0105 )

70-  ~~~~T 5 I C . 2 0 C 0 ) J X , J Y . J _ ’ . 0 ~~~~ , I T Y P C -
2000 (4 c , ’JX ’, 3X .’JY’ .3X ; ‘j : , C X , IT’’: E ’ . 3X , ’I T Y ? ’ / 5 ( 2 X , 1 6 , 7 X ) / )

12 Sb 1:0 -

73 ‘30 1:0+1
R:~~) c s , : c o o :  :z c r ) ,T P ( IJ ,x T c I ) .Z r ’ D( I I

- 7 5  ( 1 ) : F L O . T ( i ( T ) ) . 1 C .
7C P(!I:~~LCo0 - (I010 ) )..1
.7 ? ( T  ):~~ ‘( :1)
70

1023

~~ ((Ir10) .00. 01 .O~~. C FIII .00.  M I S S ) )  CC 70 00

S2 I~ 1~~F~~0 .ZC . 0 ) 5 O  TO 110
33 WR OT E (.0 70 )

~~~7C ~ oR T c ’ ~x , ’::’, :cx , ’Ip ’ .1rx .’7T , : Cx , ’ :C - C ’ , 1 2 X , ’7’ . I 2x , ’0 ’, 11x,’7’
75 •.)x.’2)’/I

~~:r:( (~.:-
- Eo) { 0 - Z C T ) , T p ( I 3 , I I I I ) , 7 0 I 3 , Z ( I ) , 1 1 , T C 3 ) . 0 0 ( I ) , :1,

37 - *~~fl~~)
88 7080 F~C 0~’ A T C 3X ,~~I12 .4F12 .2)

00 r:
90 100 IFftp r.T .0G. 0) 00 70 105
21 ‘~0 T 0  (

~~ .0 C C 5 ~
02 .717: (c .0000-) JX . J Y ,J 7 . 1 0 ’- E  . I T Y P0 -

10- 3 ~ 0~~0 ( 5 , 1 0 0 0 ) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
0) 00 TO 1 0  —

00 ~o:i: C 0 . 0 0 0 0 ) ~r - o : o .~~::: ~~.;;~~v . ’lI A5.~1~ xTOP ,~~3PW0. (LCOV( ) .1:1,))
-30 2 C00  0 0 - ~ ’ o ’ 1 0> .  ‘~~T ’ L 0 ’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

9~3 . v ( 4 ) ’ ,IX , ’L C O J ( 5 ) ’ , 3 X , ’ L C O V ( 6  }‘ .3X t ’ L C & V ( 7 ) ’ ,3x . ’ L C 0 ’ 1 ( & ) ’,3X . ’ LC OV

z :c 3C :00- .J:1v143

000 130 04L1 C)O0 A0~~,T I ’~0,JO.T.XC.YC ,XLN.YLN.L.~CTpTYMOL0.OSP .0IST.TYMC
:0 3 , I C C :  .N0O 3, 4 0 c < C U T ,  I o:~;T I

10 (~~~~ 1 10.10.5
105 002 R C I D  ( 5 , C C O O J T I M 0 . T Y M O L 0 . ~: S 0 O , ( C C : f ) , :1,r~3 ;3 )

i~~:o: ( 6 . 2 : 0 - C l  0 - : 1~:,T ? M : L 2, N C 0- : , ( 1 O 5 :( I I ,0 = 1 ,~. S O 3 J
:0-7 21~~ Fc ,ox ,~~~oM: ’,5x. ’Tv- :cLo’ ,sx. ’’~:;o’,4-’. :::oc: ’,3x.’I::: n’,
o r e  • 3 X , ’ C ( I , 3 , ~.’I0 C - 3 ( 4 f 5 ; 2 X , 1 C . 2X J /

13,10001
110- 1020 ~ C 01’~~T ( 8 F 1 0 .  1 •
1:1 ~~ :o z  16,0110 ) D0-’ , (~~~~~T c r ) , : : 1 ,3~~,( T y :(:I,::~~.3)
1 2  2110 F O AT / X , ’D S P ’ . C X , ’D l T ( l  ) ‘ . S X , ’1 O 1 ( 2 1 , c X , ’0 1 0 1 C 3) ’ , b x, ’ T Y M C ( 1
Ii; .)‘.5X, ’Ty~10 (2)’.0~(, ’TyM (3)’/7 (2X.F3.5,2X)/)

1r ~~~ 4~~~ 0~ ‘ I  0 0  7 0  2 5 1

00 -A D ( 3 . 10 0 0 ) XC,Y-3 .~~~.’ ,YLN
1:1 •:PIT: ( C . 2 I 2 C X C . Y 3 . X L u .~ ’ N
117 2120 F-OR’ ~A 1 ( / 0 - X ,  ‘X O ’  ,1 0X . ’Y O ’,’3X . ’X ~~l’ ,1X , ’Y L~4 ’/4 (7X,FB .1 ,2X ))
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C FAO MA IN PROG RA M OL E~ ENT C0I~A TN

11~ 250 M3~~-3UT N0) <O UT +1
11’3 CALL FEXEC(TAOK ,T IM C ,JDAT. XO .YO.XLN .YLN .LACI.TYMOLOiOCP .OIST,TYMC
170 • ,I500.NS3C. N)~ OUT. I0~~~T )
171 ~;W D 7 L K : T C r 0 3
102 • C L L  0L~~rN( N~~D7L~~,0 r4 3 J , N 3 K o u T , N C r F , Z 3 T A T 1
123 .0- TT I  ( E ,0 1 30 )  \ F K 0 L ~T
123 2130 ~C0~lA ! (’ 1’ .0X .’C ON T CN7S OF 0L0C~ ~:C. ’.I3.’ THZ Cr03 FIL ’/f/)
105 70 (6.2140) (CFAEO( ).I:1,1O)
126 2140 F O 1 M L T ( 4 X , ’ ) 0’.T: ‘. 1 O ( 1 C . 2X I / / 4 X . ’ORID ‘OL\T DATA FCLLC~ 5’/)‘~Z7 LY -~~:1C
126 260 W~~Z 7 C  (6 .2 1 50 )
10-2 2150 F C R x A T ( 7 x . ’C ’ .4~ . ‘J’ .4X.’5’(YC’ ,14X .’CE3L’ v14X. ’JI5’ .5X . ’E~.C1’..4x.’TC132 .P’,5X ,’W :T~~~• ,3X , ’L 3Y1• ,4X, ’LAY2’ ,4X, •~~A Y3’ ,14X ,’LAY4 ’,4X, ’LAY5’.14X
131 .,‘L’y 6’,4X ,’L. y7’ ,4X ,’LAYP ’ ,4X ,’L AYO’ /)

00 2-30 1: 300 , OND
133 00  261 J:J 0-,.ZND -1314 LY~IC:LYN3,1
175 I~ ( LY N C  .LT. 544 ) CO TO 270
13S LYNC:3

X )I70 ( 1 ,7 10 0 - :
13R ~~~~~~~~~~~~~~~~~
132 WRIT (0 .21 51 )
0.4-3 270 WRITE ( 5 . 2 1 7 0 ) I.J. (0R0?.’(:,J.M),M~ 1.15)
1141 2170 ~G 0 r-~~T ( 1X . T2 ,3x,I2.4X,I3,.4x,I&.2x,:o,7x,Io,2x.I6,4x,Iz,3x,9(1x,I6,

.11(1)
1143 280 CGNTI~~UC
14 14 00  TO S

I
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cr.~o OJ CPRC C RA M EL EMONT CF MA P

C~~O U 0 — F O G . 0 - F .C~~M-’.~
0uC rC u T I t ~0 C F M A r t : o : 0 -, I : N :, Jo r G , JrNo ,o 1 5 I, ry Mc , : S 5 c, N CS o , M~~BR,

2 s’~TIME.NOB)
3
4 2 1HZ: 7cUT0~~E USOS TH 30-ST 0E’ O R T S  G E N E R A T E D  BY CO MO3R T O DET E R—
5 C MINE T HC O FO B  P A R A M E T E R S  AT PECIFIED CR13 POINTS IN TH W I NDCW.
C
7 C r soj T  C -AlA
a
‘3 C : 7 . N)CX CF LOl l  HA ~-:J EDGE CF W I N D O W  CR S U C — ~~~~ 3C~~.
10 1 10 -NO I I N )X  cr :l01~~T HAND EDGE OF W N O W  O~ S~~B — W I N C O W .

C J T N 00: OF C O T T O N  EDGE CF W1N001 or ~ U B— W I N 3 O W .
12 J i - 0 = J N O0 -X CF IC’ 0000 31 W INOO W OS 0U3—W TNDOW.
13 C 3351 = DICIANCO C1-N STANIC r~: ~ CIGHT INC FL~:CTION ,  KM.

T ’~~ 0- CO N T 4 N T S  : ‘: W 0 7 0 N 0  I’~C F .0 C T I O N .  !IINUT
— 10 = 00-~~— 2H 0:uo.~~: 033:0- ,  00- .  OF GR’ C POINTS .

18 0 N~~Y~ ~~~< 0 - 0-0 30-~~ - -C- i CO~oA 2::.
c MO RO = M~~.::~~M ~~ N FER OF 00-SI RE P O R T S  RECUIRCO TO CA L C U L A T E  CFDC

19 2 PA~~~:iC00-R: AT A GRID POINT .
C IT TME : MA O T T . ~~ (0  — 0 . 1 4 0 ) .

20 2 NOB ~~M~ ER OF CBS/REP
21
22 I~i1EC 0- R D R D P V

24 PA ’~A~-’ T0 -R 327:2~~,_NTHX:2CC ,LNTHY 200,I?z:NTHX/ 3RO.-J~ =LNTHY /GRO
25 PApArl: rCR 0 7 - : . 0C ,  MOP =ZCO
26
27 COMM CN /10100-R/ IOOBS (23.NOER )
28 - COMM- O N / 0 0 0 2 /  NC US Z ( 1 C) , G R D PV ( 1 P ,J P . 1 5 )
29
70 O MCNSIC - N J P T C N C 3 R ) . I S S 3 ( S ) . D S T ( 3 ) . T Y M 3 ( 3 ) , l ( N P T ( M N ~’ ) v N ? 7 C N O B ~~)
31 - 

-
32 D44T A MIll /—3D763~
33
314
35 C STEP RC: ;0-4 T :~E CF DD PA R A M E T O R S
36 00 220 M :C,22
77 MGT :M—7
38 :CCMCT .0-1. 7~ MOT :7
39
40 SEARCH 3501 R P C R T  00 3/ R E P  AND G E N E RA T E  A PO INT Z R T A 3 L E  TO TH OSE
41 C R O P O R T S  HA V I N G  I N F O R MA T I O N  ON T i-t E CR00 P A R A M E T E R  BEING ANALYZED.
-42
(43
44 00 21 N 1 , N O 0 -

~0- I F C N 0 0 (M.N) .00. MISC)  CO T O 20
146 NUM N. ’-9- 1
1 47  J ” T ( N U M) : N
145 23 CONTINII E

50 0- STEP THROUGH 0010 POINT-S .
51 -

52 09 210 t:!0 0,0 0 NO
53 IX 0:3~~0 . ( I— 1) . 0
54 30 210 J~~~3 O  .J 0- ND
55 IY D G R D . ( J — 1  1.10

~4 FJ:C
57 00 23 NJ :1.NLJM -

58 23 N’T (NJ):JPTtNJ) -
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- OFAS SJP -PO CCRA-M LEMEN T CFMA P

59 NMPT MUM
61

2 ST :p 7-4 R0~J H  S EARCH S O U A R E S  OF INC R EASING S I Z E .
62
63 NC3~~
614 • 25 IF~ NNPT .LE. 3) 00 TO 05
05 J JzOrD.ZSS0 ( NS-O) .1O
66 N:1

30 N’~:NPTU ~)
56 N X 0 : T N C 2~0.0.NN )
69
70 IXOr :IAEOII X D_ NX 0 )
11
7? F U IX F .01. 5 )  .G R. ( I Y O F  .01. J 5 0 ) )  CC TO 00
73  ‘:r0-
744
75 0 - ( N  .~~~. NM-’T. GO TO 60
76 NMPT NM PT— 1
77 00 (43 N 3 : ’~~ , N l P T

71’ (40
60 TO 30

50 N:N+1
-01 7 F ( N _ ~.:10 ) 3 3 . 3 0 . 7 0

-0! 2 JUMP 00 ‘30- 1’ THE M000MUM NUMOER OF 81ST S E ’ O R T S  ‘JSEAB LE AT THE
34 c o~~ro FlINT HAS 35CM FO~JND.
55
56 60 H~~PT:N~ PT — I
11 72 I~iN~~2 . 3F.  M N D S )  00 10 90

I~ 
Cs NSO NO 3+ 1
-SB
0- 0 C JUMP 13 80 IF THE L A R C E S T  SEA RCH SQUAPE HAS BEEN EXCEEO D.
91
0 - 2  I F ( t ( S C — N S C Q )  2 5 . 2 5 .8 0

C JUMP 10 ‘30 IF AT L A ST 002 8551 REPORT LYINC W ITHIN THE LA R O E S T
‘- 5  2 10 - A R C H  S C U A R  H - 0 S  3~~~N FOU-03 .
0-6
07 -92 IRCOFO .51. 01 ~2O 10 00

35 4P:M—7
03 0-ROPV (T.J,MP) MISS

ICC CO TO Z1 C
101 92 3T 3 0 - -

10- 2
103
1044 01 100 ~~~~~~~~
105 N3 :i(N0TINI
106 3X ~~~ C 3 X 3 — ’ O S ( 1 , N S ) ) * s Z
10-7 OY:= (TY2— ’:333(2,N3))..2
106 71~~~0CRT(CYS +DYS )
113 T3 :MT IM — T N  0 3 S(  ~, ,N0)
:~~C 7~~1TJ .LT. C l  7 0 = 34 4 0 . 7 0
111 I~~( T N C D S (  23 .‘IB) .0 - 3 .  MISC)  GO TO 100
2. 17 LT 7 A 0 - C ( T -~~C 3 S ( 2 3 . N B ) 3
2 1 3 LT M O C ( L T  . 1 0- )
1111 IFILT  .OT . 3 )  L 7 3
115 T C : T Y M C ( L T I
116 ~~~:Oi O ( L T ) * 1 C .
117 CC TO 110
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00-AC SUCPRO CRA M CLE.MONT CF MA P

513 122 TC T Y N C C 3 )

1 0  110 WF :7NCBS~~7,N )*EXPC—t (DI;/DC)..7)_ (fT3/TC)..fl)
121 00 10 (14C,I2C,12C,14O,140,13~~,130),MCT122 170 IF( 0r3 S~~M , -N5)  .10. 0 IT0:ITC,1

L0D: A S S ( ! N 0 3 0 ( M , N B ) )
I r ( M  .~~:. 9) 3-0 TO 162

125 
- 

LOC L O O / C
10-6 ~O T O  1 0

132 L 3 D : M C : ( T h 0 C~~M , N 3 1 , 5 )
223 I~~I L00 .~~3. 1) 116:113.1
129 1C2:T000 ( N. 0~- I—LC D

30 0 - 3  TO 162
531 1140 L3D:INC3CU~,N0 - )
132 00 10 132
:33 150 IFUF .11. S M W r )  CO TO 160
1244

3 0 -  1 :P- d =T M C r .S IZ,Nfl
136 00 TO 130
37 ICC 62 0:10 0

138 ~ M.~F : 0 - M W~~,W F
139 ‘3M~~~C :0-MWr O+ (LF.CB5) 

-

2 ,0- 130 00’~T 0 ~~
— 0.42 X\ 0:’~F0

-
~

145 0 - 0 - TO ( 1 0- C , 1 9 O ,~.9 C , 1 9C , 1’ 3 C . 2 c C , 1 8 5) , M cT
- 180 07 J C ” V + o . 5

1147 I O P V : O F V ’ 0
Ir3 0- .:0 - O P .- .0-

.00. 0 )  0 - 0  10 2 0 - 0
rF( o s - ~c . L T. . C )  GO TO 201

101 IC PV : 0 - 7 V - . 1
15:’ 0 - 3  70 200

:so : o Pv :o F v + .5
15(4 0- 0 10 (2 0 0 , 1 2 S , 1 9 5 ,2 0 3 ,2 O t n , M GT
155 10-S I~ I~~~ A C  .08. .5)  IC P V :— I O P V

fl P fl ,, 7 —  u _ i

VII i J. MC 1) :ICPV
‘.53 2112 C3N~ I’;UE
155 270 C O NT I N U E
160

END

~-4O0 - .~ OF A C  SU~~~ ? O C 5 - ~M L M N I  R E T O OR

0F-T ,S CFAS .~~~T02R
F~~~’u’-’ 0020—11/os—1c ) :30
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CFAS SJ BPROGRA M ELEMENT COMO BR

CLOUD—FOG*CF*S .OOM O9R
1 SUBROUTIN E CO MC BR( NOB ,DS P,T TME ,LS FILEI
2 0 R A N K S .  RESOLVES CONFLICTIN G INF ORMATION. AND COM9INES CFO8 ELE—
3 C M !NTS OF PRO XIMATE OBS/REPS : THEN INSURES INTERNAL CONSISTENCY OF
‘4 0 COMBINED 031/ REP
5
6 PARAMETER NO3R:600
7
8 INTEGER GRO.GPEL,T IIIE
9

13 COMMON /M A P/XREF .YR EF .CMRD ,LNTHX. LNTH Y .G R
11 COMMON / INTO BR/ I NOBS (23 .NO 3 R)
12
13 DIMENSION CPEL (Z’i,1O),MTEKP (24),NREC (1Ll,DSI11)
1(4
15 D A T A  N W O B L K / 2 3 /
16 DATA (IISS/—32768/
17
18 OSPH:CSP.1D.
19 N3KOUT:C
23 00 300 N 1,NO 3
21 107:1
22 00 20 11:1,23
23 ZC CP(L(Pl,ICT):INO3S(M,N)
2(4 0P L12 14. ICT) : 1
25
26 0 COLLECT THE CLOSEST 10 OR LESS O3S1RE~ TO THE SITE OF 035/REP NO.
27 C 1N 035(S.N). CALLED THE BEST REPORT SITE , WHICH ARE NO MORE THAN
28 C ‘DSP’ KM. F RO M THE BEST REPORT SITE.
29
3) 90 3 5 NN:1.N0 9
31 IC INN .60. N P CO TO 35
32 DXS :(TNO3SII,N)—TNO9S(1,NNfl..2
33 DYS :(INOBSI2,N)—INOBS(2,NNII..2
3’s DIST :SORTIDXS.DYS)
35 I~~(DIST .01. OSPH I GO TO 35
36 ICT:ICT’ l
37 NRE IICT):NN
38 DS(ICT):DIS T
39 I~~I1CT .LE . 2) GO TO 35
40 JX:ICT

‘Ii 22 IF (DS (JX ) .06. D S ( J X — 1 ) )  CO TO 30
4 2 OT M : O S ( J X — 1 )
43 NTM :NREC CJX—1 )
(4,4
(45 N R E C I J X — 1 1 : N R E C ( J X )
46 o51JX :3T71 

—
47 NREC IJX):NTM
148 JX :JX—1
49 IF (JX .GT. 2) CO TO 22
50 30 IF(ICT .35. 11) ICT:i0
51 35 CONTINUE
52
53 C JUMP TO b C  IF OTHER 085/REP ARE WITHIN DSP KM. OF BEST REPORT SITE
5(4
55 IFIICT .01. 1) 80 TO 40- 1 56 00 38 11:1,23
57 38 MT E MP ( M) G PELIN ,T CTI
58 00 10 293

1-24



iii i_ .. 
— -)

~~~~~~~~~~‘~~~~~~~~ ~
.,-—- ‘- - —7,~~~~ -- -. 

~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 
-—-_-‘ — —‘- -- —.‘—

~~~ 
—

— __I_I___ I____. ~~~~~~~~~~~~~~~~~~ —. T f f7  P,F--7 *t - ‘ - - - 
~~~~~~~~~~~~~~~~~ - -

I
CFAS SU B P R O G R A M E L E M E N T  COMOBR

59 140 00 45 10:2,101
60 NX :NR CIIC P
61 00 ‘43 11:1.23
62 43 t’PEL (M,ICP:INOBSIM,NX)
63 OP LI24,IC):IC
6(4 45 CONTINU E
65 50 00 90 NR:2,ICT
66 NRR:NR
67
68 C RANK OBS/REP ON URGENCY THE N TYPE. SPECIALS OF ALL TYPE S OUTRANK
69 C NON SPECIAL S OF SAME OR OTHER TY~E. TYPE’S RANKED AS FOLLOVS
70 C 1 AI RW AYS
71 C 2 M E T A R
72 C 3 SYNO P
73 C 4 U PPER A I R
74 C 5 A FCWC— 3DNEPH
75
76 55 JTPI:GPEL (6,NRR—11,5
77 IF(GPEL (6.NRR—1 ) •LT. 0) JTP1:IA3S (GPEL (6,NRR—1))
78 JTP2:DPELI6,NRR),5
79 IF(CP L( 5 .N RR ) .LT. 1) JTP 2:IABSICPELI5.NRR) I
80 IFIJTP2 — JT P1 I 8 0 . S C . BC
81
82 C RANK ON BASI S O~ TIME OF RECEIPT OF 085/REP
33
84 60 ITD1:TIME—CPELI4.NRR—1 )
85 IF(ITO1 .11. 0) ITD1:ITD1,1’sqO
86 ITDZ :TIME—CPEL (4,NRR )
87 1Ff ITD2 .1.7. 0) ITD2:ITDZ,1’440
88 I~~t I T D2  — 1701 ) 30.70,90
89
90 C RANK ON BAS IS OF VALUE OF OBS/ RE P
91
92 70 IF (GPEL(7.NR R—1)—CPEL (7.NRR 11 80.75,90
93
911 C RANK ON DIST ANCE FROM BEST REPORT SITE.
95
96 75 IF(3P L12’4, NR R—1 ) .Lt. CP ELI24 ,NRRZ )  CO TO 90
97 80 00 85 111:1,2(4
98 MTCPIP (PSTZ:GPEL fMT,NRR—1)
99 CPELIMT .NQR—1):GPEL IMT,NRR )

100 85 CPEL (MT.NRR):MTEMP(MTI
101 NRR:NRR—1
It)? IF (NRR .06. 2) 00 TO 55
103 90 CONTINUE
104
105 0 CREATE A BEST REPORT AT THE SITE OF O9SF REP NO. INO3St5 .N) .
106 C ASSI G N 1145 LOCATION . STATIO N ELEVATION , TINE SECUENCE NO. AND
107 0 TYPE OF 035/R EP NO. INO BS(5. N)  TO THIS 9EST REPORT .
108
109 00 100 M:1,G - -

110 100 NT EMP(M): INO BS(M ,N)
111
112 C INITIALLY ASSIGN THE CFDB PARAME TE RS CF 71(6 LOWEST RANKING O8Sl’REP
113 C WITHIN DSP KM. OF THE BEST REP OR T SrTE TO THE BEST REPORT.
11(4
115 KL1:10
116 MVA L:G P EL(7 , ICT)
117 00 170 11:8,22
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CFAS SJ8PROORAM ELEMENT COMC BR

118 MT E M P I M ) : G P E L ( M . IC T )
119
120 JUMP TO 130 ~ OR ALL CFO8 PA R A’~ETER S EXCE’I TH E CEILING
121
122 IF( M .ME. 9)  00 TO 130
123

— 1211 C DETERMINE THE CODE NO. IN DICATING THE METHOD SY WHICH THE CEILING
125 C W A S  MEASUR ED .
126
1?? KL1:IABSICPEL (9,ICT)I
128 KL1:MODI~~L1,10)
129
133 C STEP U P W A R D  TH ROUGH R A N K E D  08 5/ R E P  AND REPLACE CFOB PARAMETERS
131 C P R E V I O S L Y  A SS IG NE D TO BEST REPORT BY C0RRES~’ONDING PARAME TERS IN
132 0 085/REP OF HI5~ ER RA NK LOCATED WITHIN DSP KTM. OF BES T REPORT SITE.
133 C DO NOT MAKE THE REPL A CEME NT IF THE CFDB PARAMETER IN THE HIGHER
134 C RANK I ND 035/R E P IS MISSING.
135
136 130 00 170 I :2 ,TCT
137 IRV:ICT-.1-I
138 IFICP!L (M.IRV ) .60. MISS) 00 10 170
139
1(43 JUMP TO 150 FOR ALL PARAMETERS EXCE”T CEILING
1111
142 111 11 .ME. 9) GO TO 150
143 KL 2 : IABS (C P E L( P1 , I RV P)
1144 KL2:MO)I,(L2.jC)
145
146 C DO NOT ROPL ACE CEIL ING UNLESS METHOD OF CEILING DETERMINATION IN
1 117 C HIGHER RANK I NG 080/REP IS AL S O  A HIGHER RANKING ME THOC THAN WAS
148 C USED IN DET ERMININO TH E CEILING VA LUE PRESENTLY ASSIG NED TO THE
1119 C BEST REPORT.
150
151 Zr INL1 •LE . K L2 I  GO TO 170
152 KL 1:KL 2
153 150 MTEMP(PU:GPEL (M.IRV)
154 170 CONTINUE
155
156 C INSURE 1-1*1 TOT AL SKY COVER IS NOT LESS THAN THE PERCENT CLOUD
157 C COVE R IN ANY LAYER.
158
159 30 220 11:14 ,22
160 220 MTEMPI8):MAX 0IMTEMPI8),MTEIP IN))
161
162 0 INSURE MI NBAS L ESS THAN M A X T OP
163
1611 IFUITEPIPI12 .1.5. MTEMP (11)) MTEMP(12):MISS
165 00 230 I:2,ICT
166 IRV :ICT.1—T
167 I F ( ( 1 4 8S ( C P E L ( 6 . I R V P)  .GT. 32 .OR. (GPEL(23~~IP.V) .EG. MISS)) GO TO
168 • 230
169 MTEMP (231 :GPEL (23 .IRVI
170 233 MVAL :MVAL,GPZLI7,IRV)
111 N V A L : M V A L~ ICT
172 ,ITEMPI7):112.INOBSI7,N )),MVAL)/3
113 290 N 9KOUT :NBKOUT ,1
1711 CALL B L K O U T I NW D B L K , MT C M p , N B K O U T , L S F I L E , IS T A T )
175 300 CONTINUE
176
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CFA S SUBPRO GR A M  ELE M ENT CO MOER

177 310 Dl) 330 N:1.N~K O U T
178 CALL 9LKIN INWDBLK,MTEIIP.N,LSFILE,ISTAT)
179 DO 320 11:1.23
180 320 INOBSIM,N) :MTEMP (Il)
181 330 CONTINUE
182 RE TURN
183 END

aHDG.P CFA S SUBPROGRAM ELEMENT DEPCLD

~PRT.S CFAS .DEPCLD
FURPUR 00 26—10/28—13:57

1

- 
- 
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C FA S SUBPROGRAM C L EMENT )EPCL D

CLOUD —F 06 ‘CF AS .0 EPC LO
1 SUBRCHTIN DEPCLC (PR !S,TEMP,DEP,NCLD)

-
; 2 C

3 C ROUTINE TO CONVERT DZWPOIN T DEPRESSION. TEMPERATURE. AND
4 C PRE SURE INFORMAT ION INTO PERCENT CLOUD COVER.
5 C
6 C CPCLD1 CPS TO CLOUD CONVERSION TABLE AT 850 MB.
7 C CPCLO2 : CPS TO CLOUD CONVERSION TABL E AT 700 MB.
8 C CPCLD3 : CPS TO CLOUD CONVERSION TABLF AT 5CC PIG.
9 0 CPCLD4 : COS TO CLOUD C O N V E R S I O N  TAB L E’  AT 300 113.

10 C PRESTO STA NDARD PRESSURE LEVELS FCR CPS TO CLOUD CONVERSION.
11 C NCLO = PERCEN T CLOUD COVEP
12 C DP R P S  : CON VE RSION FACTORS FOR DEWPO INT DEPRESSION
13 C TCOR : TEMPERATURE CORRECT IO N FOR CR5
14 C PRES : MIDPOINT PRESSURE OF CFOB LAYER. MILLIBARS
15 0- TEM P : MIDPOINT TEMPERATUR E OF CFDB LAYE R . 060. K
16 C DEP : MIDPOI NT DEWPOINT DEPRESSION OF CFOB LAYER. DEG C.
17 C A.B.C : CON ST ANTS IN THE EXPRESSION
18 C DPRCPS : A~ 3~~~PRZSS URE/1CCO) • C*(PRESSURE/•1000)..2
19 C T HIS EX PR ESS IO N CONV ERTS DEWP OIN T DEPRE SSION TO CONDENS A TION
20 C PRESSURE SPREAD CONVERSION FACTORS FOR CFUB LAYERS
21 C CPS : CONDENSATION PRESSUR E S’READ OF CFDR LAYERS
22 C
23 DIMENSION PR ES(9),T:NP(9),9~P(9),pRE5TO(4).TCOR(12).CpCLfl1f75),
24 ‘CP CLD2I75I .CPC LD3 (75),CPCLD4I75),NCLD ($),CPS(9)
25
26 DATA A/—14. 93 1622’sC/,B/—O.931C4502C/,C/—9 .02129190/
27 DATA MISS/- 32768/
28 DATA TC0R/1.05 .1.1O.145.1.20.1.2 5,1.’3C.1.37.1.5,1. 75.2.O.2.4.2.~~(29 DATA PRZSTO/850..700..SD0.,300./
30 DATA CPC LD 1/
31 ‘1.00000000. .98 700000. .97600000. .96399999. .95000000.
3? • .933CCC0C’ , .91500800. .8950C000. .87800000. .85500000,
33 . •8330000C. •8C 300800. .76400000. •722999’39i .67500000.
34 • .63510000 . .58000000, .52500000, .52~ C00CO. .49000C00.
35 • .45000000, .42500800. .40000000. .37500000. .35000000.
36 . •337t’COOO. .31500000. .30000000. .27500000, .26500000.
37 • .25000000. .237000J0. .22200000. •20800000. .19500000.
38 • .18000000 , .17200000. .16200000. .153CC000. .14500000.
39 • .14000000. .13000000. .12300000. .11600000. .10700000.
40 • .OD8CC000 , .09400000. .08200000. •O7S0000C. .06600000,
41 • .05800000. .05100000. .04400000. .03500000. .02700000.
42 s •0200C000 , .01200000. .00800000. .00500000. .OO3000CO.
43 • .0C100000,14.O./
(44 DATA CPCLD2/
‘IS .1.000 120000. .99699999. .98899999, .98100300. .97300)30.
46 • •962CC0O0~ .95200080. .93600000. .92299999,- .90499999.
47 • .39399999. .87500000. .84999999. .81500000. .77999999.
48 . .7451C000 . •705C0800. .665000CC, •61E00000. .55800000.
49 • .50000030. .47800000, .45308200. .43100000. .40800000.
so • •387CC000 . .36900000, .35100000. .33400000. .31700000.
51 • .30000000. .28600000, •272C0000. .25900000. .24600000,
52 • .23300000 . .22200000. .21100000. .20000000. .IBOCC0CO,
53 • .18C00000. .17100000. .16000000. .14380000. .13500000.
54 • .11CCOC CO. .09400000. .07500000. .O5RC0000, .05100000.
55 • •039C0000. .02900000, .02000000. •01000000.2leC .F
56 DATA PCLD3/
57 .1.00000000. .99500000. .98999999, .981199999. .97200300,
58 S .9GZCC000. .95200000. .94199999. .92000C00. .91500000.
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CFAS SU3PROSRAM ELEMENT DEPCL D

59 • .89799999. .88000000, .86099999. .84199999. .94199999.
63 • .79700000. .75700000, .72019199. .67500300, .52500000.
61 • .57500000 . .54600000, .51700800, .48800000. .45900000.
62 • .43000000. .41900000, .40800000, .39700000, .38500000,
63 • .37500000 . .35200000. .32900000, .3O~ CCOCC . •28300000,6(4 • .26800000. .24800000, .23600000. •22’fOODCO. .21200000.
65 . .2CCOC000 . .19300000. .18000000, •17000000, .15600000.
66 s .12500000. .09800000 . .67500000. •051’tOOOO. .02500300.
61 *25.0.1
68 DATA CPCLD4/
69 •1.00C0C000’. .99500000. .98999999. .98199999. .97200000.
70 • .15203049. .95200000. .94199999. .92900000. .91500)03.
71 • .89799999. .38000000. .86099999. .84199999. .81699999.
72 • , 79700000. .76700000, .72099999. .67500300, .62500300.
73 • •~~7508C00 . .54600000. .51708000. .48~ CC000. .45980000.
74 • .43000000. .41 900000. .40800000. .39700000. .38600000.
75 * .37500000 . .35’00000, .32980000. •30~ C00OD. .28300000.
76 • .26000000. .24800000. .23600000. .22400000. .21200080.
11 • .2000C000 . .19300000, .15000000, .125C0000. .09800000.
78 • .07500000. .05100000, •02500000.27eD.-F
79 C
80 C LOOP TO STE P THROUGH CFDB LAYERS.
81 C
82 DO 200 LAY:1,9
83 C
84 C JUMP IF TEM PERATURE NOT MISSING AND DEWPOTNT DEPRESSION GE 0.
85 C
86 IFITEMP ILAY ) •GT. 0.0 .AND. DEPILAY ) .6!. 0.)) 00 TO 10
87 C
88 0- CODE LAYER AS UNKNOWN CLOUD CDVER .
89 C
90 NCLD (LAY) :MISS
91 C
92 C CODE LAYER AS UNKNOWN CPS.
93 C
911 CPSILAY):MI5S
95 oo TO 200
96 C

- —4 97 C DETERMINE OEWPOINT DEPRESSION TO CPS CONVERSION FACTOR.
98 C
99 10 DPRCPS:A .B.IPRESILAY)11000.).C.(PRESftAY)/1000.)..2
100 0
101 C CALCULATE UNCORRECTED CPS.
102 C
103 C P S I L A Y  ):D P R C P SS D E P ( L A y ,
104 C
105 C DETERMINE APPROPRIATE TE MPE RATURE CORRECTION FACTOR TO CPS.
106 C
107 IFITEMP ILAY ) .61. 268.2) GO TO (40
106 I F IT E M P I L A Y ) • GT .  213.2)  GO ID 20
109 KK:12
113 CO TO 3)
111 20 KK:— 0.Zs(TEMP (LAY)—273.2)
112 C
113 C CORRECT CPS FOR TEMPERATURE
1111 0
115 30 C P S I LA Y ) : T C O R I K K ) S C P S ( L A Y )
116 C
117 C DETERMINE A PPROPRIATE ENTRY IN CPS TO CLOUD TABLE .
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118 C
119 43 INDCX :—CPSILAY) .C.5.1.5
120 C
121 C IF INDEX OF EPS TO CLOUD TOO LARGE. CODE NO CLOUD
122 C
123 IF( INDEX .LT. 75) 00 TO 50
124 NCL DILA Y ) 0
125 00 TO 200
126 C
127 C JUMP IF PRESSUR E LEVEL BELOW LOWEST LEVEL OF TABLE
128 C
129 50 IF (PRESILAY ) .05. PRESTDI1)) GO TO 173
130 C
131 C JUMP IF PRESSUR E LEVEL ABO VE HIGHEST LEVEL OF TABLE.
132 C
133 IF( PR!S( LAY ) .L E. P R C S T D(4 ) )  GO TO 160
134 C
135 C LOOP TO OET ERMINC UPPER BO UND OF PRESSURE LEVEL.
136 C
137 00 60 IL:2.4
138 LEV :6—I L
139 I F ( P R E S ( L A Y )  .LE. P RE ST D t L E V ) )  GO TO GO
1(40 IsVP-3I:LEV
114 1 60 CONTINUE
142 L EVLO W : L EVH T —1
1113 0
144 C DETERMINE CL OUD COVER OF UPPE R STANDARD PRESSURE LE VEL.
1(45 C
146 00 TO 17C.BD,90,100).LEVHI
1(41 70 CLDHI:CPCLD1( !NDEX).100.
148 00 TO 110
149 80 CLDI-PI :CPCLD2 (INDEX).100.
150 GO TO 110
151 90 CLDHI:CPCLD3 (IN DEX’4.100.

- - 152 00 TO 110
153 100 CLDHI:CPCLD4(IN DEX)*100.
154 C
155 C DETERM INE CLOUD COV ER OF LOWE R STAN DA R D ‘RESSURE LEVEL.
156 C
157 110 00 TO (120.130.140.150) ,LEVL OW
158 120 CLD LOW :CPC LD1II N DE X ) *100.
159 00 TO 160
160 130 CLDL OW CPC LO 2(INDEX)*100.
161 CO TO 160
16? 1(40 CLDLOW :CPCLD3 (INDEX)s100.
163 GO TO 160
164 150 CLDLC W :CPCL O4 ( IND EX ) * 100 .
165 C
166 C CALCULATE CL OUD COVER OF’ INTERMEDIATE PRESSURE LEVEL.
167 C
168 160 NCL D (LAY )~ CLCLOW .(CLDHI—CLOLO W ).(PRES (LAY )—PRESTD (LEVLOW )I~
169 • ( PRE ST O ( LEVH I) - PREST D( L EVLOW U .0 .5
170 GO T O 190
17 1 C
172 C DETERMINE CL OUD COVER OF PRESSURE LEVEL BELOW ALL STANDARD
173 C PRESSURE LEVELS.
17(4 C
175 170 NCLO( LAY ) :CPCID1 ( IND EX) • ICO. .0.5
176 60 TO 190
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CFA S SUBPRO 9RAM ELEMENT O!PCL O

177 C
178 C DETERMINE CLOUD COVER OF PRESSUR E LEVE’ L A O OV Z  ALL S T A N D A R D
179 C PRESSURE LEVELS.
180 C
181 180 NC L D I LA Y ) ~ CPCLD4( INDEX ). 1CO ..0.$
182 0
183 C ROUND CLOUD COVER TO NEAREST 5 PERCENT
18(4 C
185 190 NC L D( L A Y ) ~ N L D ( L A Y ) .2 — M O D t N C L D ( LA Y ) 4 2 , 5 )
186 C
187 C CAUR O AGAI NS T MINUS ZERO.
188 C
189 N LD (LAY )~ IABS (NCLD(LAYZI
190 200 CONTINUE
191 RETURN
192 END

BHDG.P CFAS SUBPROGRAM ELEMENT FINDIB

8PRT.s CF*S.FXND1B
FURPUR coz G— IoFzB— 13:s7

III
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CFAS SU9PROGRAM ELEMENT FIND1B

CLOUD~~~OG’CFA S .FIN318
1 SUBROUTINE FINO1B (IN CODE. IX, TY. RADIUS . ITMIN, UMA X .
2 • IREC. NOMORE )
3
(4 C FIN)1B IS USED WHEN THE USER WISHES TO EX A M I N E  ALL THE CBS/REP’S
5 C S T O R E D  THAT ARE WITHIN A SPECIFIED RADIUS OF SPECIFIED COORDINA TES
6 C WHiCH WERE OBSERVED DURING A SPECIFIED TIME iNTERVAL. EACH CALL TO
7 C ~tNO1 9 RETURNS ONE 085/REP GOING BACKWAR D IN TIME SEQUENCE.
8 C
9 C IN000E USER CONTROL CODE. INCODE = 1 INITIAT!S THE SEQUENCE AND

- - 10 C SEARCHE S FOR THE NEWEST CBS/REP WHICH SATISFIE S THE LOCATION
11 C AND TIME RE3U IREM E NT S .  THI S OB S/ REP IS RETURN ED TO THE USER
12 C IN USER BUFFER IREC. INCO DE NOT 1 IS USED ON SUCCESSIVE
13 C CALLS TO RETRIEVE THE NEXT 095/REP IN B A C K W A R D  TIME SE QUENCE.
14 C IX RELATIV E X POSITION IN HECTOMETERS .
15 0 IY RELATIVE Y POSIT ION TN HECTOMETERS.
16 C RADIUS RADIUS IN HECTOMETERS OP CIRCLE TO 8! CENTERED AT (IX . IY).
17 ALL O5S~ RE P’S RETURNED TO USER WILL 30 IN THIS CIRCLE.
18 C ITMIP4 MINIMUM . OR OLDEST, O3SERVAT ICN TIME IN MINUTES (0—1439 L
19 0- IT M A X  M A X I M U M .  OR NEWEST . OBS ERVATION TIME IN MINU T ES (0—1 (439).
20 C FIND1B WILL RETURN CBS/REP’S STARTIN ! AT ITPIAX . OR OLDER.
21 C IREC BUF~ ER IN CALLIN G ROU TINE CONT A INING NW O R EC W O R D S  WRE R! THE
22 C CBS/REP WILL BE STORED.
23 C NOMORC = STATUS RETURNED TO USER . NOMORE 3 INDICAT ES THAT AN
24 C DES/REP WAS RETURNED TO THE USER IN IREC AND THAT THE RE MAY
25 0 B! MOR E 09S/REP’S IF THE USER SHOULD CALL AGAIN. NOMORE
26 C INDICAT ES THAT NO 085/RE P WAS RETURNED AND THA T NO ADDITIONAL
27 0 OBS/REP’S EXIST IN THE DATA BASE WITHIN THE S PECIFIED TIME
28 C AND LOCATION CONSTRAINTS. THE USER SHOULD AS SUME THAT THE
29 0 CONTEN TS OF rR !C WILL BE HOOTFIED W’4!NEVER FINOI B IS CALLED.
30 COMMON /BAS!/ DXSECT. DYSECT . EDGE , IPLOCK, IDTIME. IDXUTM .
31 • IDYUTM . INUN 3R . ISTATI, ISTATO . JNUM3~R, JSTATI. JST ATO. JTIPIE,
32 • LAST.J. MAXO PS . NBJN0W. NSLKFJ , NCOLS . NGX , N0’Y. NINI. NINTAB,
33 • NROWS. NRP B~ t. NRPBFJ, NSEETR . NWD3KI’, NWO3X Jp NWDREC. NXSECT.
34 • NYSECT. UTM PGD. XBASE , XMAX. XKIN. Y C A S O .  Y M A X .  ‘I’MIN.
35 * NN EW RS ( 1120) .  MA L L R S( 1 0 0) .  I T A BL E( (4 .  500) • IBUF (3750). JOUFI1000).
36 • JTINES (100), IRXNAX , IRXMIN. IRYMAX, IRYMIN
37 C
38 DIMENSION IRECt 1 )
39 RAD SQ RA DIUS .RA DIUS
l40 10 CALL SET1BW (INCODE . ITNAX. IREC. NOMORE )
141 20 IF (NOMORE .Q . 1) RETURN
42 I~ (IT MDIF (IREC(TDTIME). TTMIN I .0!. 0) 00 TO 30
43 NOMORC 1
(414 RETURN
‘IS 3D X DIF :IX— IREC( IDXUT M)
(46 YDTF:IY—IREC (IDYUTM)

~I? IF (XDXF *XOI F.YOIF.YDIF .LE. RAOS3) RETURN
48 CALL GET18 W (2. ITMAX. IREC . NOMORE P
49 00 T0 20
50 END

aHDG.p C F A S  SU3 PRO G RA M ELEMEN T FOG

aPRT .S CFAS. FO G -

FURPUR o026—1O/2a-13:57
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CFAS SUBPROGRA M ELE ME NT FOG

CLOUD—FOG*CF*S.FO G
1 SUBROUTINE FOG (NVIS.NWEA .AMT .VALU )
2 0-
3 C ROUTINE TO 0-HECK FOR FOG AND MAKE DECISIONS AS TO PERCENTAGE CLOUD
11 0- COVER AND TOP S OF CLOUDS BASED ON HORIZONTAL VISIBILITY KND TYPE
5 C OF FOS .
S C
7 C NV IS HORIZON TAL VISIBILITY IN METERS
8 C NWEA SURFACE WEATHER WMO CODE 4677
9 C

10 C DERIVED LAYERED CLOUD INFORMATIO N
11 C
12 C NUMLAY NUMBER O F LAYERS GEN ER ATED
13 C KIND KIND OF CL OUD LAY ER
14 C 1~~~~L0W
is C 2 MIDOLE
16 0 3 = HIGH
17 C 4 FO G
18 C 5 L OWEST CLOUD
19 C 6 CLE A R L A Y E R
20 0- ITHIN THIN LAYER DESIGNATOR

— 21 C MI SSING NO T THIN
22 C 1 T HIN
23 C COVER z LOUO COVER IN LAYER 10.0 — 1.0)
24 0- BASE = HEIGHT OF THE BASE Of LAYER . FEET.
25 C TOP HEIGHT Or TOP OF CLOUD LAYER. FEET.
26 C
27 C
28 DIMENSION 14w E A ( 7 )
29
33 COMNON/CLOU3S /N UMLAY.*IND (1O),ITHIN11)3.COV !~~(1O1,9ASE (10).TOP (1O)
31
32 0- SET INDICATOR FOR NO FOG AND INITIALIZE AMOUNT .
33 C

— 3(4 IF(NUMLAY .5G . 0) VAL U=10.
-~~ 35 VALU IVA LU+1 D.)/2.

36 NFOG O
r~1 31 AMT C.

38 0-
39 C RETURN IF VI SIBILITY CT 1 MILE
40 C
(4 1 IF( NV IS .CT . 1GOCIRETURN
42 0-
(43 C LOOP TO STEP THROUGH WEATHE R
(4(4 C
45 00 10 NCHK1.7
‘46 0
41 C JUMP IF NOT FOG
48
49 IF(NW !A (NCHK ).LT.40.OR.PIWEA (NCHK).GT.491 GO TO 10
50 0-
51 C SET INDICATOR FOR FOG
52 0-

LI 53
5; C -

55 C DETERMINE FOG TYPE INDICATOR
56 0-

11 51 NTYPE:MOD (NWEA (NCHK).1OI .i
SS 00 TO(1,1.2.5.3.S.9.S.3,5~~.NTYPE
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cras SUBPRO GRAM ELEMENT FOG
59 0-
60 C DETERMINE CL OUD COVER
61 C
62 1 AMOUNT O.125
63 00 TO 9
64 2 A M O U N T : O . 2 5
65 G O TO 9
66 3 AHOUNT O.5
67 GO TO 9

9 68 ‘I AMOUNT D.75
69 G O T O 9
70 5 AMOUNT 1.O
71 0-
72 C DETERMINE MA XI MUM OF OLD AND NEW CLOUD COVER.
73 0-
74 9 AM T AMAX 1(AMT ,AMOUN T )
75 10 CONTINUE
16 C
77 0- RETURN I NO FOG.
78 C
79 IF(NFOG.!O.C) RETURN
80 C
81 C INCREASE NUM9C R OF LAYER COUNTER . SET CLOUD COV ER. AN D SET BASE
8 2 C T O  ZE RO .
83 C
84 NUMLAY NUMLAY .1
85 KIND(NUMLAY) 14
86 COV R(NUMLAY ):AMT
87 BASEINUM LAY) :C.
88 C
89 0- JUMP IF IORIZONTAL VISIBILIT Y GE 1/2 MILE OR UNKNOWN.
9C C
91 IF(NVIS .CE. 800 .OR. NVIS .LT. 0) 00 TO 11
92 C

— 93 C SET TOP TO 2119 FEET
-
~~~~~ 911 C

95 TOP (NUNL*Y) 249.

- 
- 96 RE TURN

97 C
98 C S E T  T O P  TO 149 F EET
99 C
100 11 TOP (NUMLAY):149.

-~ 101 0
102 C REDUCE VALU OF FOG RELATED INFORMATION BY 3 IF VISIBILITY IS UN—
103 0 KNOWN.
104 C
105 IF( NVIS • L T .  0) VA L U : ( I (V A L U* ! . ) — 1O . ) .7 . )~~2.
106 RE TURN
107 END

8HDG, P CF*S SUBPROGRAM ELEMENT GCTOB1

8PRT.S cFAs.3!Toal
FURPUR cozS—lOf ls—13:57
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CFA S SUBPROG R AM ELEMENT GETOB1

CLOUD—FOG ‘CFAS.GETO8 1
I SUBROUTINE GETODI (ITABIO. IREC)
Z C CET A N OBS/REP c ROM FILE I.
3 0- 11*910 COLUMN INDEX OF ITA C LE POINTINO TO DESIRED O9S~~REP.
4 C IREC BUFFE R IN USER PROGRAM WHERE OBS/REP WILL BE STORED.
5 COMMON ~8ASC~ D XSECT . DYSECT . EDGE. IBLOCK. IDTIME, IDXUTN.
S e IOYUTM. INUMBR, ISTATI. ISTATO. JNUMBR . JSTATI. JSTATO. JUNE.
7 • LASTJ. MAX OPS. NBJNOW . N8LKFJ. NCOLS, NGX ~ NOT . MINI. NI4ITA8.
8 • NROW S , PIRP9FI, NRPBFJ . NSZCTR. NWDBKI, NWOBKJ . NWDREC. NX SECT*
9 • NYSECT . UTMPGD. XBASE . XM*X . XMIN. YGASE. YMAX . YMIN.

10 • NNEWR S (1CC) . NALLRS (100i. ITABLE (4. SCO). IBUF (3T50). JBUF(1000).
11 • JTIMES(100). IRXMAX . IRXMIN . IRYMAX. IRYMIN
12 DIMENSION IREC (1)
13 MYSECT ITA9L !(4. ITABIO)/IOC
14 IF (MYSECT .EQ. I8LOCK* GO TO 10
15 CALL BLKIN (NWD 8KI. IBUF. MYSECT, INUMBR. ISTATI)
16 IBLOCK MYSEC T
17 10 MYRECD :ITABL (4, ITABIO)—MYSECT .100
18 IND!X (MYRECD—1)•NWOREC
19 00 20 1:1. NW DREC
20 IND!X:INDE X+ 1
21 20 IREC (I) 19UF(INOEX )
22 RETURN
23 EN D

8HOG.P CF*S SUBPROGRAM ELEMENT GET 1BW

8PRT.S CFAS.3t118W
FURPUR co2s—1o~ 2e—13:s7 
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CFAS S’JBPROGR*M ELEMENT CET1BW

cLouD-roG.cc;s.;!T194
1 SUBPOUTINE 0-ETIBW (INCODE. NTIME. IREC. NOMORE )
2 0 35719W IS USED W4EN THE USER WISHES TO EXA~~IME ALL THE DBSFREP’S
3 C STORED START ItJ C AT NTIME AND COINC CA CKWA PD IN TIME SEQUE NCE.
4 0- INCODE USER CC~ TR OL CODE. INCODE 1 INITIATES THE SE3UENCE AND
5 C SEARCH~~ FOR THE FIRST RECORD WHICH IS RETURNE D TO THE USER.
6 0 INC000 NOT 1 IS USED ON SUCCESSIVE CALLS TO RETRIEV E THE
7 C NEXT 035IR!P IN TIME SEQUENCE.
8 C NTI M! START TIME IN MINUTES (0—1439) .
9 C IRE 9UFF!R IN CALLING ROUTINE CCNTAIN ING NWDREC WORD S WHERE THE

13 0- 085/REP WILL BE STORED.
11 C NOMO RE STATUS RETURNED TO USER. NOMORE C INDICATES THA T AN
12 0 OBS/REP WAS RETURNED TO THE USER IN TREC AND THAT THERE MAY
13 C BE MORE OBS/REP’S IF THE USER SHCULD CALL AGAIN. NOMORE
14 C INDICATES THAT NO O9S~RE’ WAS RETIURNED AND THAT ‘10 ADDITIONAL -

15 C 085/REP’S EXIST TN THE DATA BASE.
16 COMMON /BAS !/ OXSECT. DYSECT , EDGE. IBLOCK. IDTIME. IOXJTPI.

— 17 S IDYUTM . TNUMBR, ISTATI. ISTATO . JNUMBR . JSTATI. JSTATO. JTIME,
18 * LASTJ. MAXf3DS . NBJNOW. NBLKFJ . NCOLS . NOX. NOY . NINI. NINTAB ,
19 • NRCWS . HRP9FI , NRPBFJ . NSECTR . NWDBKI, NWDBKJ , NWDREC . NXSECT.

— 20 • NYSECT . UTMPOD, X8ASE . XMAX . XMIN, YBIASE. YMAX . YMIN.
- _ i 21 • NNEWRS (100 ) . NALLRS(100) . ITASLE(4v ~ C0), I8UF13750). JBUF(3000I.22 • JTIME S (100). IR X M A X .  IRXM INi IRYMAX . IRYMIN

23 DIMENSION IREC 111
24 NOMORE D
25 IF (INCODE .NE . 1) GO 10 100
26 IF (NINI .01. 0) 00 TO 4i0
27 10 IF (INCODE .NE. 1) GO TO 30 -

28 PRINT 23. NTIME
29 20 FORMAT (iN , ‘ GET 1DW — NO DATA RECORDS EXIST FOR TIME S LESS THAN.
3D • OR EQUAL TO’, 15. ‘ MINUTES’S
31 30 NOMOR ! 1
32 RETURN
33 40 IF (ITPIDIF (NTIME w ITABLE (1. NINI)) .GE. 0) 00 TO 80
34 50 IF (NBJNOW .5G. 0) 00 TO 10
35 1N1 0
36 JSKCND:L*STJ-NBJNOW*1
37 IF (J3KEND .LT . 1) JB KEND NBJN OW .JBKEND
38 J9KCET :LASTJ
39 60 CALL 3LKIN (NWOBKJ . JB UF, JBKGETV JNUMBR. JSTATI)
‘$3 JRCCET NRPBFJ
‘Ii 70 INDEX:(JRCG !T—1 )SNWDR !C,IDTIME
42 IF (ITMOIF (NTIME, JBUF(IN DEX)) .Gt. O~ GO TO 100
43 JRCGET JRCG!T—1
44 IF (JRCG!T .31. C) CO TO 70
45 IF (JBKOET .EQ. JBKENO * GO TO 10
(46 JBKOET J B K G E T — 1
41 I~ (JBKGET .EQ. 0) JBKGET :NBLKFJ
48 00 70 60
49 80 INI:1
50 IGET O
51 90 IGET:IGET.1
52 IF ( ITIIDIF (NTIME, ITAB LEC 1. b ET) )  •LT. 0) GO TO 90
53 100 IF (INI .NE. 1) 00 TO 110
54 IF (IGET .GT. NINI 00 TO 50
55 CALL GETOBI (IGET. IREC)
56 IOET=TCET.1
57 RETURN
58 110 IF (JRCOET .31. 0) 00 70 120
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CFAS SUBPROGRA M ELEMENT GET 1BU

59 IF (JBKCET .50. J9K ENO) 00 TO 13
J9 KO ST J8K 0! 7—1

61 I~ (JBK GET .50. 0) JDKOET=NBLKFJ
62 CALL 3LKIN (NWDBKJ. JBUF s JBKGET . JNUNBR. JSTATI)
63 JRCGET :NRPBFJ
64 120 IND!X (JRCGE T—i)’NWDREC
65 DO 130 t1 . NWDREC
66 INDEX IND !X+ 1
67 130 IREC(I):J 3UF(INDEX)
68 JRC G ET J RCG! T—1
69 R E T U R N

j 70 END

8HDG.P C F A S  SU3PR OG RAM ELEMENT OZT 1FW

BPRTrS CFAS.GET1FW
FURPUR 0025—10/23—13:57
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CFAS SUBPROGRAM CL EMENT GET 1FW

CL OUO—FOG’CFAS.D!TlFW
1 SUBROUTINE 3!T1F W (IN0000. NTIME , IREC . NOMORE )
2 0- GET1FW IS USED WHEN THE USER WISHES TO EXAIMINE ALL THE 085/REP’S
3 C STORED STARTINC AT NT IME AND GOiNG FORWARD IN TIME SEQUENCE .
‘I C INCODE USER C ONTROL CODE. INCODE I INITIATES THE SEQUENCE AND
5 C SEARC HES FOR THE FIRST RECORD WH CH IS RETURNED TO THE USER,
6 0- INCODE NOT 1 IS USED ON SUCCESSIVE CALLS TO RETRIEV E THE
7 C NEXT 035/REP IN TIME SEQUENCE.
8 C ‘(TI M5 START TIME IN MINUTES (0—11139),
9 C IRSO = BUFFER IN CALLING ROUTINE CONTAINING NWDREC WORD S WHERE THE

13 C 085/REP WELL BE STORED.
ii C NOMORE = STATUS RETURNED TO USER. NOMORE C INDICATES THA T AN
12 0 085/REP W A S  RETU RNED TO TH E USER IN IRZC AND T HA T T H E R E  MAY
13 C BE MORE OBS/REP’S IF THE USER SHOULD CALL AGAIN. NOMORE
14 C INDICATES THAT NO ODS/R ER WAS RETURNED AND THAT NO ADDITIONA L
15 C OBS/REP’S EXIST IN THE DATA BASE .
16 COMMON /BAS E/ DXSECT. DYSECT . EDGE. IGLOCK . IDTIME. TDXUTM.
17 5 IDYUTM . INUMBRi ISTATI, ISTATO. JNUMBR . JS FATI . JSTATO. JUNE.
18 S LASTJ , MAX OPS. NBJNOW, NBLKFJ . NCOLS. NOX . NGY. NINI. NI~NTA 8.
19 • NROWS . NRPBFT . NRPBFJ, NSECTR , NW0BKI. NWDDKJ . NWD REC. NXSECT .
23 S NYSECT . UTMPGD . XBAS5. XMAX . XMIN. Y3LASE . YMAX , YMIN.
21 * NNEWRS (100). NALLRS(100), ITABLE(4. 5CC). IBUF(315C). JBUF(1000).
22 • JTIMES (100)s IRXMAX. XRXM IN . IRYMAX. IRYMIN
23 DIPS!:NSION IREC (J.3
2(4 NOMORE D
25 IF (INCOD! .ME . 11 GO TO 135
26 IGET=NINE
27 I~ (N3JNOW .00. 0) 00 10 60
28 IF (ITMOIF ~NTIME . JTIME) .07. 0) GO TO 60
29 I NI : C
3D JBKGET:LASTJ-N$JNOW .1
31 IF J9KGET .LT. 1) JDKGET NBJNOW .JBKGET
32 13 IF (ITMOIF (NTIME. JTIMES~ J8K0ET)) .LE. 3) t~O T O 20
33 JB KGET JBKC!T.1
34 IF (JBKG T .37. NBLKFJ) JBKOET I
35 GO TO 10
36 20 CAL L BLKIN (NWDBKJ . J9UF . JB KGET. JNUMBR. JST*TII
37 JRC G! T 1
38 30 INOEX (JRCDET—1 ).NWDREC*IDTIMZ
39 IF (ITMOIF (NTI ME . JBUF (INDEXI) .LE. 0!) GO TO 40
40 JRCCET :JRCGET .1
41 00 TO 30
‘42 40 I N O E X ( J R C G E T — 1 ) ’ N W O R E C
‘$3 DO SC 11 . NWD RE C

INDEX :INDEX+1
‘$5 50 IREC I =J8U~ C I N D E X
46 J RCGE T JRC G ET+1
47 R E T U R N
48 60 INT 1
49 70 IF (IDET .01. CI GO TO lCD
50 PRINT 80. NTIME
51 80 FORMAT (iH , ‘ 3ET1FW — NO DATA RECORDS EXIST FOR TIMES GREATER TH
52 ‘AN. OR EQUAL TO.’, IS, • MINUTES’)
53 90 N O M O R 5 1
54 RETURN -

55 100 IF (ITMDIF NTIME. ITABLE (i. IGET?) •LE. Oh GO TO 110
56 IGET I3ET—1
57 00 TO TO
58 110 CALL GETOD ! (I3ET . IREC)

1-38
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CFA S SUBPROGRAM ELEMENT CET2FW

59 IGCT :TGET—l
— 60 RETURN

61 135 IF (INI .NZ. 0) GO TO 150-
62 IF (JRCGET .LE . NRPBFJ) GO TO 40
63 IF (JBKGET .ME. LASTJ ) GO TO 1110
64 INI 1
65 ‘30 TO 113
66 140 JS KGET JBKCET.l
67 IF (JB KG!T •GT. NBLKFJ) JBKG(T 1
68 GO TO 2O
69 150 IF (lOST .DT. 0) 00 TO 210
10 00 70 90
71 END

3HDO.P CFAS SUBPRO GRAM ELEMENT ITMDIF

APRT.S CFIS.ITMDIF
FURPUR C0z6—lO/28—i3:s7
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CF*S SUBPROGRAM ELEMENT ITMDIF

CLOUD-f OG’CFAS.ITMDIF
1 FUNCTION ITM OIF (UA . ITB)
2 C COMPUTES DIFFERENCE BETWEEN TIMES ITA AND ITB. RESULT IS POSITIVE IF
3 C ITA IS MORE RECEN T THAN ITB. IT IS ASSUMED THAT ALL TIME DIFFERENCES
‘4 C WILL BE L 5 5  THAN OR EQUAL TO 720 MINUTES.
S IDIF ITA-IT B
6 IF (IDIF ) 20, 30. 10
7 10 IF (IDIF •LE. 720) 90 TO 3D
8 IDIr:IDIF_1440
9 GO TO 30
10 20 IF (IDIF ’720 .CE . 0) 00 TO 30
11 IDIF IDI~~ 1 440
12 30 I TM D I~~ IDIF
13 RET URN
14 - END

8HOG.P CFA S SU3PROORA M ELEMEN T ITOJ

aPRT.S CFAS.ITOJ
FURPUR OO2 6—lC~ 28—13 58

1-40
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Cr~~ SUBPROGR AM ELEMENT ITOJ

CLOUD-FOG .CFAS.ITO~I
1 ~U9ROUTIN ! TTOJ
2 C OELET!: THE OL DEST INRPBFJ) REC ORDS FROM FILE I ANO STORE THEM AS A
3 C BLO:K IN rt ~~ ~i.9 COMMON /~~ASZf DXSECT, DYSECT . EDGE . I9LOCK. IOTINE. I3xUTM.
5 S IDYUTM ’ TNUMBR . ISTATI, ISTATO. JNUM~ R. JSTATI. JSTATO. JTIME .$ • LASTJ . MAX ~ PS~ NBJNOW. NBLK FJ, ~lCOLS. MDX, MOY, NINI, NINTAB,
7 S NRO l~S. NRPBFI . NRPBFJ . NSECTR , NWDRKIe NWDBKJ, NWD REC, NXSECTP
B • NYSECT . UTMPDD . XBASE, XMAX , XMIN, YSIASE . YMAX . YNIN,
9 • NNEWRS (1Ct9 , NALLRSI100), !TABLE (9. ZCC). 1BUF137501. JBUF(1000).
10 • JTIMES 100 , IRXMAX, TRXMIN . IRYMAX. IRiNIN

• 11 ILO W :NINT—NR P9FJ.1
• 12 JTX ME~ ITA9L EI l. ILOW)
• 13 30 50 NRTEST~ ILOWi NINI

14 ITE MP~tT ABL E(9. NRTEST)
15 IF ITTEMP .!O. 0) GO TO SC
16 MYSEcT:ITtMP~ 1DU
17 IF (MYSECT .EG. IBLOCK) CO To IC
18 CALl. OLKEN (NWDSKI. IBUF. MYSECT. INUM8R . ISTATI)
19 I0LOCK~~MYSEC T
20 13 I9T1O 0:I9L0C~(.1CD
21 30 40 NRCI.ICK :NRTEST. NINI
22 IT!flP~ IT 4BL E(9. NRCHCK )
23 IF (ITEMP/lE D .ME. IGLOCK ) CO TO 90
29 IW 3END~ (ITEMP— IBT 1DO).NWDREC
25 I W0 5TR~ IW 0END—NWDREC .1
25 INDEX :(NINI—NRCHCK J .NWDREC
27 30 20 IWD~ IWDSTR . IWDEPID
28 I N X ~ EN~ EX+1
29 20 JB U!(INDEX):IBUF (IWD )
3D ITAOLEI ’I. NRCHCX):0
51 NNEWRS (IBLOCK )~ NNEWRStIBL0 K)—1
32 43 CONTINUE
33 50 ONIINUE
3’ IF I NOJ NOW •E3. 0) LASTJ :0
35 LA ST J LA ST4+ 1
3$ IF ILASTJ •GT . NBLKFJ) LA STJ 1
37 CALL BLKOUT (N439KJ. JBIJF. LASTJ, JNUP(BR. JSTATO)
38 JTIMES(LAST J ) :JTIME
39 IF (NDJNOW •LT. NBLKFJ) NBJNOW :NBJNOW+1
90 NINI~ NINt—N RP8F4
41 RE TURN
4 2 EN3

aHOO.P CFAS SUBPRO GRAM ELEMENT LAY C LO

IPRT.S CFAS . LAYCLD
FURP!JR O026—10~ 28—1 3:58
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C FAC S~~5 r R O c R A M  EL:ME~ST LAYCL O

CL O U D — F O G S C F A S . L A Y C L D
1 SUSROUT IN E L A Y C L D( D LA T ,V A U f l
2 C
3 C ROUT I NE TO C O~~ TR UC T CLOUD LAY ER S FROM LAYC~~ED CLO UD DATA IN
14 A T R W A Y Z , M TA i~, A ND SYNO P TYP E 3 / ~~~’.s c
6 C LIST OF ARDUM~ NTZ
7 C
8 C INPUT
9 C

D L A T : L A T T T U D  OF O 3 S/ RZP.DCGRE ~~: ~~C GA T IVC IF ~ 3U T HJ
11 C
12 C OUTPUT

C
14 V 4LU ~ T NFO RM &TION V A L U  OF O BS/R EP

C
16 C COMMO N DATA
17 C
18 C IN
18 C

• ~.C(J C c Y  C D ~/ C ~ OuZ TO CLC 110 TN LA ” C ~~ 3—~3. I T O IC L 4 Y Z ~ S.
71 C I TS :TY PE O~ 0L2110 TN LAY r ~~, t — O  WM O CO D E CS C D
22 C I~1C J) :~~~I~~HT O~ 8 A S C  OF CLOU D LAY ER

C A~~~W 4 Y S  — 1 2 C ’ C  OF FEET
2~ 0 MCTA ~ — Y’~C CDO Z 1677
25 C CY~~CP — ~D COD E :677
26 0 IT~ I~~(J)~~CLY~~ L~~Y C~ T HIC)~N O ~ I~1 0 : C A T 0~
27 C I i~

C i~ NOT THIN
C Z T Y P E :TYPE Cr ~D / F ~E P

J 3D C :41R~~~Y S —1 I~ A SP~~CI4L
31 C 2~~MCT4 ~ —2 IF A CPC CI ( SPECIAL :
32 C 3~~~Y N C ’
33 C
31* C OUT
35 C
3~ C NUMLAY :NJ~ D~~-~ OF CLOUC L A YERS IDINTIFIED
37 C K I N D ~~X IND C? CLOUD LA Y E R
38 0 1 :34

• 39 C 2:r ~~~~LE
C 3z.4 0 H
C

42 5: . 0 ~~CS T C L O J O
• 143 C :CL~~1.R L A Y F ~411 IT~~~N:T~~~N L ’ Y R 7E01O ~~A tOR

C M::~:~ O:NcT THIN
46 C
14 7 C C ’f R:~~~ACT 1 I~ OF C KY C O V E R E D  8Y O LC Uf lE I~ THC LAYC R ( O . C —  1.C)

C 3~~;~~~~:i~~-iT THE 34CC OF CL O U D ~ A Y E ~~, ‘T .
C TO7 :’~ IC-I T C~ 0-Il TO~ CF T-~C CL OU7 L AY I R ,  ~~~~~
C

El CDM ~’.CPI / cooR: r / IX ,IY ,11, T 1 V E , IO C C  ~IT Y P C . T V A L u , N T c L C , N c C I L , Nv v ,
02 .M1N Ac~~~~XT0~~,~~sPw:.LCCv (9),tCL ,TTSC,tcM,tC 1,Ic (I ,N~~ A (7,,rpiz,
53
54 •.IV CC~~~CU~~C~ 53)
Es S

56 C3~~~DN /CLOUDS/  NL INC( IC) , ITHl 1 O ) i C C v : ~~( 1 D ) , 3 A 5 0 u C ) s T c P ( 1 C )
57
38 DIMC .CTO~ SO A SI 3)

1-42
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C~ A S SUBP R C6 RAM EL EMEN T LA Y C LD

59
LC OU V A L ENC E (5E .AS ( l )~~B A C L C W ) ,  (S~3 A S ( 2 ) s 6 4 C M T D ) ~ ( 5 3 A 5 ( 3 ) i DA S i I I )

62 D 4 T A
• 63

• OS C TO~’CL AC ~ UMC0 T O P  OF ALL CLOU D L A Y E R S

7E T O F L 4 C C C ’D.
• 71

72 0 A SCION S T A N D A R D  SA S E I-~EISHT S FOR LOW AN D MIDDLE C LC UDC
• 73

74 S A S L O W ~~22 CC .
7~ 3A 5M13:11700.
7(
77 0 0~ L C U L A T  A S T . \ i~~A 7 ‘1IO~4 C . 0 J D  i A C C  !~~0M L~ T T ~~C IF Till C3~~~R P
, 0

79 5ASHT~ 35ClO. — 130 C.sIA 3C (OLAT )/~ 2.)

01 INITIALIZI PA R A K E T E R S .

- ‘3 •‘ 1 T : T A O C ( 1 1Y P )
V~~LL’:3.
L0~~~1

07 70 ~~~~~~~~~~~ aC,~~o,:oc

OR C ~ C T ’ J S N  0’ ~4O LA Y E R E D  CLOU D D A T A
C C
01 80
C .—

C C \ C T R U C T  A C L E 4 R  LA Y E R  TO TO?

CS 90 NL:NL.1
56

0? T O P ( \ L )~~T C ’~~CL R
1:-C
~~~1 C A L C L L A T C  O3 S/ i ~~7 V A L U

V A L U ~~VA L 11 ’  IC] .
LI • X~~~:~~LS C

1 V. .L U ~~ ’ A L U / X L S C

107
C J~~MF ~ C 2~ O IF NOT AN O0S C UR~~~O L A Y E R .

~~ ir TO 120 r~ •~.N 3 D C C U r ~ T .NC L A Y D O .
110 C J11~ F TC ~~5 IF IKY C O V E R  IS NCT IN RA CE 0 TO 9

• 100 I F ( N S C L S C ) — 0 ) 23C112 C , lC :
V.3

C I~~~Tt~I :-I V A L UE CF 06 0/REP 3 CAUSE CF P~ C 3ADLC CRRO ~~, Th EN RETUR N

110 100
117 VALU :V 4LU/XL C
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C FAS SUBPROGRA M £ L M ENT C A Y C L O

119 RCTUR~
119
120 C CONSTRUCT A TO TAL OVERCAST LAYER
121 - •
122 • 123 NL:HL+l
123 KINI- NL :1
1114 C O V E R L N L ) 1.
175 - V A L U : . A L U + 1 D .
126
127 C DIMThISH V A L U IF BASE HEICHT NOT G IVEN JUMP TO 130 IT G IVE N
123
120 IF t I -~C ( L 0 C )  •CE.  01  00 TO 130
137 I~~0 ( L O 0 ) : — 3 2 7 3 8
131 V t . L U :V A L U— 3 .
‘.32 03  TO 83
133 130 11 ( MT .NE. 1 I CC TO 14C
134 B~~SZ ( N L) : I C~~.10O

136 C SET 040 2 0! O V E R C A S T  L A Y E R  EOUAL T O TH SMA LLER OF T HO CA LC UL4 T EC
137 C VALU E OR flil ASSUM E D HIGH CLOUD OA CE H E C ~~T
138
119 BA SE(NL)~ AM T N1(SASHI,SASE(NL ))

- - 30 TO :07
• 14 1 1110 ~ ! ( T k C ( L C )  .00. C C )  C C  TO 157

142 ~.~3 ( N L) : I H S( LS C ) ’ 1 O O
143 CC 10 100
1411 103 I F C ! H C ( L S C )  .00. 8 01  00 10 160.

D A S ( N L ) ~~( I N 0 ( L S C ) — 5 )s1QCC -
2 4 5  - SO TO 19-2

- 7
4C~ JJ MP 00 170 IF CLOU C L A Y E R  B A C E  HEIGHT HI0HC~ THA N HIGH CLOUD BAS E

152 162 IF( IHS(L. C) .LI. 90 )  GO TO 170
151

52 CLOUD LA Y E R  U- ~.CE HE IC ’T  OUT OF A L L O W A O . Z PANG , P R C D A B L C  ERRO R
151 C R ECUCE V A LU BY A TOTA L  CF 5 AND USE THE STAN DARD HIGH CLOUD BASE
154
:55 V A L U :V A L U — ! .
155 172 V~~LU~~V~. L J — 2
157 3 A S (NL): BASHI

58 CC T O  102 •

• ‘.50 180 3ASE(NL )~ SASLCW
100
161 C CC ~.C T R J C T  A E LEA R LA Y I R  TO THE BASE CF THO CV E RCAS T LAY E R
162

63 100 NL:~~L+1
XTNOU;L :G

1~~ CCV:RCNL ):c.
156 TC ~~(~~L)~~3 A S E I  NL — 1 )
‘.67 B 4 S (~.L) :I.

XL S C LI C
10.0 V A L L :V A L J / Y . L 5

• 172
171
177 C C O ME ~~RE IF NOT AN 000CUq INO LAYDR .
173
17U 230 ML:NL4
175 V~~LU:VA LU+1O .

C C V E R ( N L ) ~~~L O A T t N S ( L S C ) ) / 8 .

1-44
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CFA S SUBPROGRAM ELEMENT LA Y LD

177
176 C JUMP TO 330 IF CLOUD L A Y E R  HEIGHT IS NOT MISS NG
170
100 IF( IHS( LSC ) .CT . C i  CO TO 330

31 .

132 C JUMP IC 22C FO R SYNOP AND M ETAR CODES
133
134 I!(MT •NE. 1) CC 10 280

- 195
:o o  C JUMP TO 270 F K Y  O C V Z R  CF NEXT LAYE R IF A NY TO NO SIZ ING

172 2140 I ! ( N S C L S C + 1 )  .32. C •AND . NS ( LSC + 1)  .L:. B) CO TO 270

C JUM~’ TO 250 IF OTHER LAYERS HAVE BEEN CONSTRUCTED.
131
I~~7 0 F (~~ . .57. 1)  CO TO 250
113

I s O  covo PcNL)~~’Mrss
196 PE T U R N
197

C DET ERMINE 1-I C KIND OF HIGHEST CLOUD LAYER YET CC NST R UCT E D
190
700 750 H345 :EA E (1 I
231 NMX~~HTN0 (~~
107 D C  2~~3 J:1,NL
2 ” )  I - 3A Z t~~Li • LT .  H B A S E )  GO TO 252
CC L ~ MX :N T N 3 ( J)
205 - H94 S E~~~a O (IJ )

252 CO~ TINUE

208 C JUM? TO 1~ KT N D Cl HI-C HEST CLO U D LAY E R iS 1 OR 2

21C r ( ~~MX .~~~~~~. 2) 0 TO 250

212 C HI C HECT LAYE R CO NE TRUCTED T H US FAR W~~S A MO O N TY P E CLO UD , ~RO 0A 5 L E
211 ERO- 3 R IN D A T A ,  3 I S RZ 3 A ~~O PRESENT LAYO1 4N0 REDUCE V A L ’J
214
210 HL:N L—1
715 ‘ /4LU~~V A L U — 7.
2’.? 3 T O 46
7..e 26 C K I N D ( N L ) : ~, MX ,1
219 ‘~ Clc~.L): 2A NMX,1)
270 IF(IT N(~~0C •E3 .  1) ITH N( NL )~~1221 1~ LU~~V A L U — 2 . 5

IC T O 1450
2~~3
2314 C D1S RE A R  D a T A  IN PR000NT  L A Y E R

:26 270 NL~~NL—1
22 7  V .LU~~V A L J — 1 O .
273 GO TO 4 5  -

728
23C C M I T A R  AN D SY~~C? 030/ REP WI T H MIOSING IASE HEIGHTS CO K E HERE. JUMP

T O 2 140 1r CLOUD T Y P E  NOT OIVEN
2:2

33 2 R0 :‘ TOI S I  0 5 0 1  .~~T . 3 .CR .  T C T C ( L C C I  .51. 91 03 TO 2 147
234 -

235 0 JETERMIN’I BA lE OF LAY ER FROM CLOUD TY’C

1-4 5
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CFA S S ’ J O P R O C R A M  ELE M EN T L A Y C L O

235
237 290 1~~1~~~T S I L S C )  .GT . 21 30 T O 310
238 K I N C ( N L ) : 3

• 239 B A S ( N L ) : 9 A S H T
214 0 • V * L IJ~~V A L J — 2 .  -

2 4 1  CC 10 1 4 5 0
742 31 I’( C T C L C C ) .37.  5 )  GO TO 320
31,3
2 4 4  5A IEV~.) : 0 A I M.1D
2145 V A L U ~~V A L U — 2 .
2 145 30 IC 14 50
247 320 KI~~~C N L ) ~~12 1,3
24°  V A L 1 1~~V A L .I— 2 .
207 CC IC 4 5 7

202 C COME HERE IF C A S E  HEIORT CODE Is NOT MIISTNC
253
25 14 337 1F(~~ - IS( L C) .01. D C )  CO TO 340
255 B A O (~.L i : I H S( L C C) . 1 C 0
255 -
257  C A I R W A Y S  COS/ OEP JUMP TO 420 A N D DETERM INE MIND FR~~~ !AEE HEiGHT
356
259 I~~( MT .NZ. 1~ CO TO 390
260
26- 1 0 ME T A R AND SY~~CP 05 1/REP JU MP TO 300 TO DETERMINE KIND FROM CLOU D
262

- • 2 63  IF( ITH~~~ LC C )  .00. 1) iTHIN NL ):1
2014 00 70 1127
265 34C I’ ( 7 )4 7 ( 0 5 0 ) .ZT. BC) CC T O 360
765 I? I M T  •~~~~~~. 1) 73 1-3 357
7 57 B A S Z (~~L; : !NS(LS ) * 1CC
25-3 ~F ( I T ) 4 N ( O )  .E0. 1) ITHIN(NL):1
379 CC T O 42~273 300 3 8 I 0 C N L ~~:( IN ( L O C ) — 3 C ) . 1 C C 0

G O TO 3CC
272  350 I F ( M T  . N .  1) CC TO 33 2
273
774 IF (OACE (NL ) .0:. 3C300.) 0-0 TO 370
2 75
275 C PR 2 A 9 0 0  IRRDO N 030/ RIP.  USE A S S UM EO HI~~H •DA SC A ND R O J CC V A L U

2 7 8
279 ‘IL L0 :VAL’J—2 .
3-I C 372 I~ i~~C LSC ) .53. 1) TIH IN(ML) :1
271 DC IC 4 7 C
2 62

• 7 3  C P P C 3 A 7 L E  EF RO R TN 0 90/REP.  USE A S C U M E D - ; 3 I 1~ DAS E AND RE000E V A LU
784
2 8 5  32C BASE ~~~~ ) :2A 5.I - 

S

“35 ‘/1LU:VAL J—2 . -

:37
3 38  C JUM P T O ~ 21 I~ CLOUD TYP E MICO ING C R Y~OT IN A L L 3 ~~~3L R A ’ ~3E

211 390 F (TC TCILCCI •~~T . C •8R .  T C T S ( L S C )  .CT!. 91 0-3 TO 420
201 1’( T C T ] LS C )  .CT.  2 )  00 TO 4 0 - 0
CCC

C~ 10 142 0
2914 403  1 ( ICTSLD I .3T .  5)  00 TO 410
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CF A S SU BPR OG R AM ELEME N T LA YCL D

295 K I N D(N L) :2
736 CC TO 1120
207 413 KINO( NL) : i.
200 CC 10 1420

300 C A I R W A Y S  AN D SY IIO P OR MEIAR 0 3 0 / R E P  WITH MISSING CLCU D TYPE S COKE
3 0 .  C MER T O  OETCRM INE L A Y E R  ~I~IO. A L C O  COME HERE TO CHECK L A Y E R
302 C KIND AS DETERM INED FRO M CLOUD T Y P E .  LAYER KIND A C DZTERMTNEC

• 303  C FROM DAC ~~ HEIGHT O V E R R I D O S  DETERMI NATION FR O M  CLOUD TY~~E. RE—
304  C )UC VA LU BY 2. IF THE T W C  OETE RM INATI C NS CF KIND DO NOT
305 C A3R ~~~.
306
317 42 2 I? ( !A1 (~~L) • C T .  D L M X )  GO TO 1433
3 0- 8  I~’ (~~Th0 (NL 1 .EC —32768) CC TO 425
30’9 I FC K I NC ( NL) •~~E. 1) VA L tJ~~V A L U — 2. •

• 310 425 N IN0( N L) ~ 1
311 CC IC 145 1

- - 312 1*30 IF(3A00(NL ) .71. CKM X I CO TO 440
313 I~~(KI’~C C’~L) .11. —3 2763) CO 73 435
3114 I~~( KIF ~0. ( NL ) .~~C. 3 )  V A L U : V A L U — 2.
31$ 4 35 .K IN0 INL )~~2

0 0  ~ C 4 5 7
317 414 0 Ir IK INC INLI .EO.  - 3 2 7 6 8 )  90 TO 414 5
33.3 IF (K In (ML ) .N~~. 3 )  V A L U :V A L U— 2 .
119 1445 K I N D( N L) : 3
720
32 1 TEll  F 3 5 ~ 3V E 0 C~~~T PR SENT L A Y E R ,  IF N O T ,  TEST  FO R ~.7R L A Y E R E D
32 2  C C L C ~~: O .~TA.  - -
323
324 457 IF(t : C ( L S C )  .CE. 31 00 10 1470
325 0 0 0 Z L C O .
736 IFUaS(LS7)) 455.465,490

• 127 1155 000:LSC-
378 450 I~~(~~C~~L C )  .12. 8 )  70 TO 1177
32~330 C C O N C T O U C T  A CLEAR L A Y E R  FRO M SURFACE TO TOP WHEN LAS T LAYE R NOT
331 T O T A L L Y  O V E R C 4 S T .
332
3 3 3  465  NL:~~L+1

• 334 K I NDU L i : C
335 C O V E R ( I L ~~z .
336  2 A S 0 ( ’ ~L) : .
337 T0PINL~~ 1OP C 0
332  CO TO 4 6 0
339
3 140 C C O N S T R U C T  A CL EAR LAY ER IC THE BASE Cr O V O R C A S T  OR CBSCU R! N~ L A Y R
341 0 ~i1EN DITNIR CF T HCS : W A S  T N L~~GT LAY IR.
342
343 1472 ~L:NL+1
344 K I I U~L) :G  -145 CDIER ( N L I :O .
346 BAC: (NLI :0.
347 T ? ( N L ) ~~3 A OI (  N O — I )
348 481 X LS~~ L3C
3 4 0  V A L U : V A L U / X L C

371 4 00  I ! I N S { L S C ) — D I  2 3 0 . 5 3 0 , 4 5 5
352 510 N ( L0 )~~3
353 “9 TO 2.32
354 END
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CFAS S~I8PR0GRAM ELE M ENT M VL CO V -

• CLOUD —F O6 .CFAS .MVLCOV
1 SU3 QO UT INE M VL CO V (LC OVA , LCOV B , THA . 148)
2 C
3 C THIS ROUT IN E CAL CUL AT ES THE CLOU D COV E R IN T ?tE CFOB LAYERS OF A
A C STAT ION ‘A’ , LC D VA II ). AT A N  ELEVATION OF IRA (METERS) THAT WOULD
5 C E X I S T  IF T H E  LAYERED CLOUD COVERAGE AT A STATION ‘8’. L C O V B ( I ) .  OF
6 C ELEVAT ION 148 (ME TERS) WERE M OV E D TO ‘A’ WITH THE CFOB LAYER S OF
7 C ‘3’ RE TA IN IN3 THEIR REFER E NC E LEVEL. 149.
8 C
9 C INPUT DATA
10 C
11 C LC OV BII ) CL OUD COVER IN THE CFDB LAYERS OF STATION ‘B’
12 C 1MB HEIGHT ABOVE MEAN SEA LEVEL OF STATION ‘B’
13 0 IRA HEIGHT ABOV E MEAN SEA LEVEL OF STATION ‘A’
14 C
15 0 O U T P U T  D A T A
16 C• 17 C L O O V A C I )  Q O U D  COVER IN THE CFOD LAYER S OF STATION ‘A’
18 C
19 DIMENSION LC O VA (9). LCOV 8 (9) . LEVELS (1~~)
20 DATA LEVELS /C . 150. 300, 600, 1000. 2000, 3500. 5000. 6500. 1C0O0~
21 CAT A MISS F— 32768/
22 IHDIF (IHA—149 1S3,281+O.5
23 00 40 LEV E L A~ 1. 9
24 MINA :LEV EL S (LE VELA ) ,IHQIF
25 MA X A ~ LEV !LS(L EV ELA .1)#IHDIF
26 NPA RTS~ O
27 ISUM1 ~ O
28 SUIFT:C.O
29 $UM 5XF O ,O
30 DO 10 LEV E L3 1. 9

-
• 31 IF (L EV E LS IL EV E LD) .01. M AX A )  GO TO 23

32 IF (LEVELS ILEVELB .1) .11. M INA ) GO TO 10
33 IF (LCO V3 (LEV ELB) .E~. MISS ) 00 TO 10
34 MI NA B :N INA
35 IF (LEV E L S(LEV E LB) .01. MINAB I M INAO :LEV EL S (LEVELB )
36 MA X A B :MAX A
37 IF (LEV E LS ILEV ELB ’l ) .LT. MA XAB) MAXA 9~ LEYELS t LEVEL 3.1)
38 IFT7F~~MAXA3 — M INA B
39 IF (IFTOIF .L0. C) CO TO 10
40 NPA RT S~ NPARTS’1
41 M U L T S~ L COV 9 lLEV E LB )~~5
42 I.SUM1:ISU7I1. LCOV B( LE VELB)— ’ (UL 15.5
43 SUMFT :SUMFT+ IFT DIF
44 SUM5 X F~~SUM 5XF.MULT5e IFTDIF
4 5 10 CONTINUE
46 20 IF INPARTS .NE. 0) CO TO 30
47 L C O V A I L E V EL A) M!SS
48 GO TO 40
49 30 LCOV :(SUM5XFFSUMFT).S.O. 2.5
50 LCOV (LCOV/5I ’S
51 SUM 1~~ISUM 1
52 IE XTRA :SUM1/NPARTS .O.5
53 LCO V A IL E V E L A ) LCOV ,ICXTRA
54 40 CONTINUE
55 RETURN
56 END

IH DG. P  OFAS SU9 PROOR AM ELEMENT NO SECT

148



CFA S SUBPROGR AM ELEM ENT NO SECT -

~ ‘RT.S CFAS ,NOSECT
FUR PUR DC26—i ~./ 2 B—13 : 59
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CFAS SUBPRC A~ EL ENT RAID

C LOUD-F0O * C~ A S . RA  CD
I S UBRCiJT I~~1 RA O C C H M P . P M P . T M P . MP.  V A L U )

3 C RCUI I~ TI A L C U L A T C  T M P E RA T U 2 :  , C E W P C I N T  C P R E S S I C N v  A ND PR S—
11 SU RE F O R  H 7  M CPDINI OF THE C E J O  L A Y R

S C N~ U7 DA1~
7
3 7 IX X 2IS~ 3F~C 37 2A 0 3  C T Z  RO~ IX R T~, H E C T C ~~~T CR C.
¶4 C Y V D 1 - ’J•1 CE R A C 3  SITE FP0~ IY R O F .  H E C T O M E T E R S .

21 C I TC~~~A~~ riC~~~~T A T~~~A C 3  3112, ~ET E R DS C IT I’ 2  z TI-I S R A C E  { I — 1 1 4 3 3  I
IT Y P  ‘ ( — ~ TO A C~~~ . ~A 0 D )

:3 C 1Z :2 ALT:1~~:: C~ lAID R C P O R T I~;C L EV E L .  O C K A M E T E R S
C 2P(~~ ) z ~RT: C~~~ E OF R A 3 D  R ? I RT I N C  L C V E L C ,  H ILL I9AR-C.1 I

15 0 I T ( T 3  T M ~ - C A T U R E  OF R i C O  ~. E PC R T I N C  LEV L v  ( C L I .  X . ) ’ i0
C 1 0 7( 1)  3~~~7 O : ::T C 2 ’ 7~~I:IDN OF R 3 1 3  7 7? O R T I~-.G L : V E_ . (301. C ) . 3 . C
C ~RRL 7 R A I D  O R r I N C  L EV E L S

10 C ~~~ (J) = ~:I2~~ A~~DV M . Y lEA L V I L  7 C~~DINT CF 0702  L A Y E R S ,
3.1 C <2 TEl .
22 ~ <~~~~) ‘FT C ~C .11 ‘ l E D D I  IYC OF TH E 0 7 0 9  LA Y E R S ,  MTLL~~~A R S .
21 C T M R ( J )  T E M P ~~~A TUR E A T  ~ 2 J P C : M T  or T~~E CF CR L A Y E P S . D EC .  K.

O M ” ( U )  2~~ ’73I~ ir  D I 7 R E D Z T C N  A T  M O7C ~~ .T 07 T RI  C FJ3  L A Y E R ,  DEG. ~~.

23 1
74  0 

‘ ~~~ .iIS . J T ~ ~~~ U 1 S  ‘.‘• -

25 C :. E~~~ S~~~~ CE :N ~~~~~~~~~~~~ o ’~oo~
C ~‘. ST 2C~ ~~~~V~~T: O ’I CC

27 0 3. TE~~? C ~~T UR5 T O P  ~A 3 E  L ’ .TL T O G 1 V ~~
-~~~ 

- C ‘~ . ~S~ 7 1  ~CU~ C Ar T W I  R A C E  L C J E L S  A R E  CIV E~C ¶ 3 .  F IR5T  S A O L  LEVO L IC A T  S U R F A C E
12 C C. A L L  ?7L11~~C:; ( X C PT E L C F A C ) A R E  C I V 5 ~.
33. C 7. ~ro::r.~ D A ’ A W I R D I  APE ~~ LL[D WITH — 3 2 62
32

• JE~~C~~I T I C - 5  IF ~ ‘ CC ~~:’.CLY  ‘JCEO V A R : 3 1 3 L 0  ~~~~~~a ~~
35 C L C V H T S A O  L E V T L  ‘. .  Cr L OWEST HE CI-I T

.
5 3 7  C 0~’MO’ / 0  ~~~P/  X , C Y , I~~,!T : ~~O E C . t T Y P Z . 1V A L U . ~~U( 3~S 33

3D
D2~~~ N C 1 ~ 

D ( 0 ) , T P~~( 9 ) , D M ’ t 0 3 , 2 ( 3 C ) , ~~( 3 0 ) . T ( 3 O ) , D : t ~ ( 3:,,
111 ‘ 2 2 ( 3 0 )
4 1
4 3 D A T A  ~-‘1 S / — 3 2 7 A C /
144
& 3 7 u 3 L  PR0C r 1T C~ WE ISHI

14 7 DC : ~~~~~~~~~ia -C ‘~~J) :~~L C 1 t 2 I!J ) ) & 3 . 7 .
1 49
51 J~~: 3 3 C I 7 ~~J ) )

T ( J ) ~~~L C A T ( T T ( J ) J * .1
57 1 2 7 ° ( J ) : F L O L T ( C D ( J ) ) . .1
03 V 1LU: ’~C.

‘
S 514

CO MSDC :~
C

57 HECK FIR MISCINC IT A T I O N  P2ESSU~ E
0
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IPAC EJE PR OCRAM ELEME r.T RA C I

1 7( 1 7( 1)  . 3 .  >1100) 33 13 11

Cl CC T c  33
t 2  il
23 • V A L L ’ I.

S 2 ’  20 L V I NRR L
65 L T V S I R O
16
27
50 C
39 3 LOO P TO O A L C J L ~~T T E M 7 E R A 1 U ~~E FOR INT RM O A T E  PR~~~SJ RE L:vELS
70 C
71 CC CC r:L~~NRRL
72
7 7  I ’ C L V ._ T . T T . 2 )  CO T I IC
7 11 7
7 3 T A O  L T V E  IC LI -~:: :T H:: ~~:1T A V A I L A D L E

C
“7 I~~(I~~~L O V )  . 2 .  MI SS )  CO T O CO
76 LI ~~D T LCV
79
CC C 2’V ~I SE T~ T > 1 .C S R A T U R L
31
02 30 ~~~LT~~L7 V )  .6 3 .  M O )  ~~C TO 51
-33

CC C JUMP TO CF 12 r 0  F R E J T  QUO M C S NC T E M E C R A T U ’ C E S

1 ( L V T O .10. 11 C C  T O  GE

97
11 10 110 107 V : L E  V ..I.L V IT R

03 0 C A L C ’ J L A T I  MTl::’:C T C-M ~~~2~~T URC 3 FIR 1,~~ C R M r 0 T ~~T C PRE IJRE lEVELS
04 0 UOI 2’ 100 PR 0 UST TC ~~~ 0 L A T C1~
95

T ( I L V I : T ~~L V 1  ~~ (2 LT / 2LF. 0 ) ’ L C L ( P ( I L C V ) / C L E  V i ) )
42

- IC CC ~L SC
:o i SO J0~~~:L~

C )  CI 73 67

I 

j~~~p~~ ! P R C / ~~3~ l~~I~~5 ~~U7~~
_. ‘-D 65 I ’ ( C T V T ’  • Il. C) 00 CI 30

:LT : T  ( L~~V 2  — T ( i T V  I
CIT

Ii 20 70 IL V LEI~~ C.LEVITR

C C .’ILCULA T E III OZEIs O T E M P E R A T U R E S  FIR PR ES SUR E LE’I LC NEAR SURFACE
115 C
136 70 T ( I L E V ) : T ( L T V 1 ) . ( D E L T / C L N P ) t A L 3 C (~~( T L E V ) / P t L V 1 ) )
117 C

1-52
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CFAS S J B P R O C RA M  E L E M E N T  PA C F(

118 1 JUM P TO 130 I~ S T A T I C I S  R C U R  IC ‘~O T ~:ClINO
C

120 30 IF( P( 1)  .ME. MISS ) SQ T 130
In c
123 0 J’JM~ TO 90 ANY HEIGHTS CF R A 3 a  R PO’R T ING LEVEL S W OR E GIV EN
123
1711 I F ( L E V- 4 C 1  .31. C )  CO TO 37
175 C
120 C A L C U L A T  S T A T : c ;S PRICI~~70 4CCU:1 I~~O T A : S D  Y~O ‘RZS URE FOR SIATIIN
127 C EL V A T CN

131 C S T A T I O N  PECCIU R E IC IHE G R E A T ES T  OF S T A N DA R D  AT MOSP H ERE PR000URE-
112 C A1~1 LO W I T T  PR ISUR L VEL
133 C

lIT CO TO 130
C

137 C JUMP T O 110 I~ A HEIGdT IS GIVEN FO R THE L O W E S T  PRES SU R E LEVEL
133 0

- 
111 10 I F ( L IV H C T  .L~~. 2 )  CC 00 110
140 C -

C C A L C U L A T E  HEIT~ :T O C O G  D O W N  FROM L O W E S T  HEIGHT ET V ON UO NC
C LOC PREITUSE

1143 C
5

5 144
S 115 10 2 0 2  I:i.ILE V -

3.46 - LOV :L I -IRT —

102 ( L EV ~~:~~~LC / f i )  + 29.233~~~~VET ’~~~OC (?iLE’J+1)/’ (L:v)

ITO C JU1’ TI 3.10 0- ’ HITIHT OF’ C CCNO RA CI L E V E L  13 A O O V  J R F AI T .

15 2 2 2 ) 1 ( 3 1  .01. ZI ~ ) 00 73 110
133

155 C L T A T I C N  PR ESSUR E CAM E A S  LO W E l l  PRESS LOE L EV E L ,  JUN~ TO ITC
155
ITT 30 TO 13C

3. 59 C ITIT ~ C R M I T O O NC  S T A T T I ,  T E”~~E R A T U R E ,  JUMP TO 12C I~ SC.

161 110 1 (I T (1i .EO. N ISC)  CC TO IOC
3.61 I’ V _ T 7 .5~~( T ( 1 ) r , ( 2 ) )

C A L C U L . T  01411 ON P R E S I 5 J R Z  LIT H  NC .-~SCU M’T12N .

156
3.67  CD T I :oo
163
129 C C A L U L A ~~ ITAT ON PRESSURE UC NQ THE ZTAN”ACQ ATM O S~ NERC
173 C P R E C 3 J ~~ C R A I E : N T

IT.1 i2 ? (1)~~~(2) “ . I TC2 1 4 3 3 . ( Z ( R ) — ( 1) )’ ( ! . — ( ( 2 ( 1 ) . ( 2 ) 1/ 3 9 0 1 6. ) ) . ’ 4 . -2
lIT
3.711 CD ‘TO 143
3. 7 5 -

176 lO IT FOP MITO INC S T A T I O N  T C T M P : R A C U R 2 ’ .  JUM’ 10 150 I~ NOT.
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CFAS SJSP R CFR A K ELEMENT 7A 03

:77
176 13C iF (:1(1) .01. 0) GO TO :50
179 143 MST :M0T i- 1
160 D :LT:T(LEVI)—Tft rVl )
111 • O LN P A L O C ( P ( L E V 2 ) / P ( L E V 1 ) I
182
3.3 3 C C A L C U L A T E ST ~.TIO N T EMP E RATU R E U ING LCC ‘RITSURE

S :25 T U ) = T ( L EV I I ’ ( O E L i ’/ I L l P ) * A L J G ( P U ) / p L E v l) )
:66
137 C C A L C U L A T E MT SING DC W P-OIN T  DEPRITSIO NS AS S UM ING MOT O R
198 C BOATING
189
150 iSO 00 1~~0 LEV: 1,NRRL
131 IF( C S ( L E V )  . 30.  C) GO TO 155
3.01 D E P ( L V ) . 2 2 5 I C T ( L E V ) ~~~73 . 2 ) . 2 C .C

93 MCD
194 IT5 I F ( I E P ( L EV )  .LT. 0 .)  D E P ( L :v ) C.
195 163 CONT i NUE
156
197 C • C HO C K TO CCC THAT  L O W E S T  LEVEL WITH HE IGHT - IS  TH E LOW ITT PRESSUR E
198 C LE VE L A~ OV C TH E SURFACE ,  IF SC JUMP TO 180
I ¶4 9
200 I~~ILE V H C T  .00. 2 )  CO TO 3.80
20 1
202 C WI RE CUT HC C HT S CREATED PREVIOUSL Y
203
2014 LE V R C I T L EV H G T — 1
205 00 172) L V Z R , 0 0 V H G T

- 206
:r’ 7 170 Z ( L C V ) : Y Z ( L E V )
206 1$C LEV )-41 T 1
719
2 1C C C A L C U LA T E  MITSIt)G HEIGHTS C F PRESSUCE LEV ELS
211 - - - I-00 2 3 2  LEV :2 ,N R R L
313
2111 C JUM P IC I C C  F HCIC I-4 1 or PRESCU R E LEVE L NOT MISSINC.
215
715 - ~~~( I I TL EV )  . ‘ S .  MISC~ CC IT 190
217
218 C IT L OU LAT E M0 50ING HOICHI
.19

A V E T : . 0 . ( T ( L E V — ) + T ( L E V ) )
2’: C : I L : V — 3 . ) = — R C . 2 8 C’ : T . A L O G ( P ( L EV ) / ’ ( L : V —j ) )
237
223 00 IC 233
724
7’S C JUMP CLI O~ L O O P  IF C A L C U L A T ED H IGHT IS A D O V E  MIDPOINT

~~ 716 C CF ~ICH5ST C~~JB LAY E R
‘27

3.C~ :r(Z(LOV ) .30. ~~PV )I C O TC 240 •

2.’! 1- ( L I T —~CT • LT .  (L V — I ) I  CC TO 210
ITO 2~ 0 L V ~-iCT LEV
23.1 C C  T O  2 3 2
732 ITO A V C T : 0 .5 . ( 1(  LE V— 1 ) • T I L C V I
213 0

C - CALC U LA TE T E ST HEIG HT
2 3 5
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CrA C SJS PR OGRA M CL M NT RA OB

• 216 - ZT ST : ( L E V — 1 ) — 2 9 . 2 3 5 3 . A V C T * A L O G ( ’ ( L E V ) / ’ ( L C V — i ) )
237 C

S 738 0 IF TE S T 4 IT G~ T NO T EQUA L R~~~3R TEQ H ICHT~ NO R MALIZ E
739 C TO FIT
2 140
‘41 IF ( T!ST .CO. Z ( L E V ) )  CO TO 200
2 147 OEL Z :3CL V ) — I T L E V H C T )
2 1 43  - D T E S TZ : IT : ST — Z I L E V H G T )
2 4 4  ZNIP~iITEL / D I I TT Z
‘115 L E V I P ) ) : L EV — 1
2 4 &  L E V IT I T I TV H 2)T+
714 7  02 220 ILE V~~LE V S T R ~ L EV ND
243 Z ( L E V ) : Z ( L E V — 1 ) . O Z ( I L EV — 1 ) .Z NO R M
24~ 220 ONTINU!
250 CC 70 202
251 230 CONTINU E
357 C
2 03  C O A L U L A T  T 0 M ~~E R AT U R E ,  PRESSURE AND D E W P O : H T  DEPRESSION
254 C A T T ’~1 M~~~POINT S OF T ’-) C RC) L A Y E R S
255 C
25 6 241 .22 27 0 LA Y : 1 ,9
357 TM~~( L A Y ) ~~~32 7l6.
208 CI 250 L :v:2 ,NRRL
255 I r I I T L CV I  .QE. H M P ( L A Y ) )  GO TO 260
262 75 0 CINTINLI

C O IC 27 0
262 268 W E 1 C H T = C J 3 L Z C p ( L A Y ) ) — D : L 2 ~ l t L C V — 1 ) f l h ( ) 3 L 0 ( Z ( L E V ) )
263 ‘)SLE (Z (LEV l))) -

364 - CM? (L.4Y) :DED(LEV— 1 ) .(O ? (LEV3—OZ ’ILEV— H WCICHT
762 7MPfl.A Y e ~~T IL /—1 )~~( T ) L Z V ) — T f L E V — 1 ) J . W C I C H T
766 ~M ’ ( L A Y I : D 2 L E ~~? ) L S V — .) ) . 1 D 0L ? ( L EV ) ) / D S L E ( ’ ~~L C V — l ) ) ) * . W ~~~ GHT
717 273 CNTIT ~UE
268
21~9 C C A L t L A T E  V~. L’J OF RAOI.
271
211 xP R L~~Nr. 7L
272 - :MC T: M :T
273 X MSDC:N I ID
‘74 V A L U : V A L U — ( ( X M S T / X R R L ) . 4 . ) — ( ( X M 0 0 0 / X 2 3 0 ) ’ 1 1 . )
275 RETURN

k ~~ 6
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OF A C SUB P RO CRA M ELEM ENT RETc-C R

0 0 U D — F D G . C F 4 S . R ETO3R
1 SU I3RCUTINZ R ET E- 3 R ( : N C CDC, NT : M E , INOB CL , NOMO R E,TVKO L D )

3 C THIS R O U T~~~ RETRIT VE AN 2 8 5/ R E P FRO M 14E FILE A N CHECKS FOR THE
14 0 PRES \OE 3~ PR OBA3E LIIY OF CCNVECTIV: TV’: CLOUDS .

C •
5 I N T C R  TYM00 3
7 C
8 DI:-) NITON I N C D I L ) 4 4 3
9 C

12 CALL 0CT13 ;. ( 0 N C O D ~~,NTIME , IN39 EL, NOMO ~ CJ
3.7. C
12 0 JUMP TO 7 I~ NO MORE 335/R EP IN Tr 4 0 FILE .

C
I F ( N C M C R  .IT. 1) C o  7 i  71

3 E C
C CO T H C M -OR1~~1 .-) NO JJ~~P TO 70 IF 035/ RE’  REMAINING ON TH E FILE W ERE

17 C MADE CE FO N C T Y M O LS .

3.9 ~~~~NTTME ..T. TY MI LO ) CC 13 ‘4
23 2 IF’) INC3 L ( 1 4  ) .0 C. T Y M 0 0 3 )  CO TO 3
IT NC OR :l
72 32 TO 7)3
23  ~4 I F ( T N C B E _ ( 4 )  .L .  NT IM~~ 03 IC  S
24 CC 10 2
35 C

- S 70 C - j UMP TO 72  1? NO T A T Y P C 1 t2  CR 3 0 35 / R E P .
27  C - - -

73 - 3 IT(~~N23~~_ ) 3 )  . C .  3 )  90 TO 65
C

IT C :.i::~ FOR TH ? 2 0 0 0 N C C  OF C O N V E C T IV E  LOU DO IN LC~ CLOUD S
31 C
32 LT~~IN0SEL 23 )

IF’((LT .Lt. 2) .OR. CLI .01. 9)) GO TO 10
314 IF(LT .80. 6) 53 TO 10 -
35 LT . 1  + ( 1C’ LT )

37 C C H E C K  FOP PRESENC E OF M:C0~~E CLIUDS.
33 0
39 MTz IN C DO L ZS I
47 IFUMT .31. L~) .A NO .  ( M T  •LE. 9 ) )  LT:LT ,1
4 1 C
42 C I ITCK FOR A DS ON CE OF H1CH 000UOC
113 C

14 144 :~~T:I’.G ITL t  IS)

~~

4 

44 5  I ? C ( 3 i T  .03. 3 )  .OR. ( 11-’ T •C T .  5 ) )  00 TO CC
S 43  LT : L T + 1

CC T O £0
48 0

‘1 ‘49 C CHECK LAYE RE D CLOUD GA T *  FOR PRE SENCE CF CONvECTIV E TYPE CLOUDS F
53 C
Cl 10 LTT:C
02 DC 43 TTC~~2 7, 11

Li IT LT :INOBEL(ITC)

~~ 

CLI .01. ~ ~~~~~~ u.-r .31. Sn ~~ 33
55 L T T ~ — 13.
56 00 TO 140

- 57 3C I ? ( L T T  .EO. C )  C C  10 4 0
53 - I~~( ( L T  .01. 0 )  •OR. (L I .01. 9 ) )  CC T3 ‘4-2
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CFAS SU~~PROC RAM ELEMENT RET OBR

LTT LT T — 1  5

60 ‘40 CO NTINUE
61 IF( LTT  .IT. C )  CO TO 45
2 )2 I F ( L T T  .01. —13 ) L T T :— 13
03 

• 
LT LT T -

04 GO TO £3
65 C
66 C CHECK W EATHE R ICR P R O S A G L TY OF C O N V E C T I V E  TYPE CLOUD S
57 C
68 45 DC SC 110:37,43

IW T : M C O C  rNoo:L(  113) ,1O3 )
7)3 IrI(IWT .01. 17) •CR. (IWT .01. 9?)) CC TO 50
.1 I~~( ( I~~T .o:. 33 )  . A N C .  I IWT  .LE. 7 9 ) )  C C T O CC
7: I F ( ( I W T  .:E. 2 5 )  •A N D .  C I W T .LE. 2 4 ) )  CO TO 50
73 T E C I W I  .23. 28 )  CD TO SO
74 LT~~— 22
75 CO TO 60
76 50 CON F’I NUC 

-
77 IWT :INOB:L144 )
78 X F ( ( I~~T .L T. 3 )  •OR.  C I W T  .01. 9 ) )  00 TO 55
79 LT : — 2 2
52 CC TO 60
31 55 01:3
82 5O I N C S E L ( 2 3 ) ~~L T
33 20 TO 70
94 65 I N C 3 E L ( 2 3 ) ~~—3 2 7C8
35 70 RETU R N
26 END
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CF A S SU BPROG RA M ELE M ENT SECTOR
- CLOUO—FOG .CFAS .SECTOR

1 SUBROUTIN E SE CTOR
2 0 EST A BLISH T~4 E STORAGE SECT OR MAP
3 COMMON /9ASE / DX SECT , DY SECT , EDGE , ICLOCK. IDTIME. IDXUTM .
A • IDYUTH . INUM8R . 151*71. ISTATO .  JNUNBR. JSTATI . JSTAT O. JTINE,
5 • LASTJ , M AX G PS , N BiI OW. N3LKF.J , NCOLS . NGX . NOV . NINI. NINTA B.
S • NROWS , NRPBFI, NRPOF J. N SECT R . NWDB KT. NWD9 ~CJ. NU DREC. NXSECT .
7 • NYS ECT ,  UTM PGD, X BAS E . X M A X .  XMIN , Y6ASE. YM AX , YM IN.

-~ 8 • NNCWRS I100 ) .  N A L L R S (2 0 0 ) ,  114805(4 , 5C0) . IBUF (3750). JBUF (1000),
9 • JTIMES (100). IRXMAX . XRX P4TN , IRYMAX , IRYMIN

10 C N SX AND NOV ARE THE NO. OF GRID POINTS CONTAIN ED IN THE X
11 C AND V DIRECT IONS OF A STORAGE SECTOR.
12 N 0X 1
13 10 IF (N 9X ’NCX .GT. MAX GP S) GO TO 20
14 NGX :NOX+1
15 GO TO 1O
16 20 N 9X~ N CX —i
17 C NOTE — SQUARE STORAOE SECTORS ARE BEING USED . AT SOME
18 C FUTUR E TIM E IT M A Y BE A O V A N T A G ~ OUS IN TERMS OF OPERATING
19 C EFFICIENCY TO USE RECTANGULAR STORAGE SECTORS.
20 N G Y :NC X
21 C DEFINE STORASE SECTOR DIMENSIONS IN HECTOMETERS.
22 OXSECT :N SX .UT CIPGO
2 3 D Y S S C T :D X S E C T
24 C AL ONM EN T IN THE X DIRECTION.
25 C MINIMUM LEFT POSITION OF LEFT EDGE OF LEF T M O S T STORAG E
26 C SECT OR IN HECTOM ETER S .
27 XLEF T~~XB ASE—E DC 6 S

28 C MINIMUM RIGHT POSIT ION OF R IGHT 8008 OF RIGHTMOST STORAGE
29 C SECTO R IN HECTOMET ER S
33 XR IGHT :XBAS E. (MCCL S—1 .UTMPGO.EDGE
31 C ILEFT : INTEGER NO. OF EAST—WEST GRID POINTS WHICH WOULD BE
32 C R Q UI RED TO COVER THE DEFINED EDGE DISTANCE.
33 ILtF T~ EDGt / UTMPS D
34 C XMIN UTM UN ITS OF LEFT EDGE OF LEFTMOST S ECTOR SUCH THAT
35 C STOR AGE SECTOR BOUN)AR IES WILL FALL HALF WAY BETWEEN GRID
36 C POINTS .

II 37 30 XMIN :XBASE— (ILEFT— O. 5 ) ,UTM PGD S

4 38 IF (XM I N .18. XL E FT ) GO TO 40
39 ILEFT :ILEF T,1
93 00 70 30
‘41 C NX SECT INTEGER NO. OF EAST—WEST STORAGE SECTOR S REQUIRED
42 0 TO COVER SPACE FRO M XMI N TO XRIGHT.
43 40 NX SECT~~(XRI3I4 T—XMI N) /DX SECT
4 4 50 X M A X ~ X MI N +NXS E CT .DXS CCT
45 XOI~~ XM AX — XR I GHT
46 IF IX OI F) 60. 80. 70
47 60 NXS:CT :NX SE T,1 S

48 00 T0 50
49 C XDIF EXCESS DISTANCE ON RIGHT SIDE OF RIGHT EDGE.
50 C CONV ER T THIS DISTAN CE TO GR ID UNIT S AND TRY TO SPLIT IT UP
51 C ON BOT H SIDES BY COMPUTING TIlE NO. OF GR ID UNITS TO MOVE IN S
52 C TIE LE FT X DIRECTIO N.
53 70 NGHOVX :O .S SX CIF /UTM PGD
59 XM IN:X BA SS- (ILCFT .N CNOVX—0 .5)•UTMPGO
55 X MAX :XM IN ,NX SCCT SOX SEC T
55 80 IR X M A X :X M A X — X O A S E
ST IR XM IN :XBASE —X $IN
5$ IRXMI N :—IRXMI N
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CFAS SUBPROGR AM ELEMENT SECT OR

59 C AL I3NMENT TN THE Y DIRECTION IS DONE IN THE SANE MANNER AS
6)3 C AL IGNME NT IN THE X DIRECTION.
61 Y3O T~~YB A5E-  8038
62 Y TOP :YBA SE- . tNR O W S— 1) . UTMP C D,EDGE
63 IDOWN :ED 3E/ UTM PCO

-
S 64 90 Y MI N:Y BA SE— ( ID OW N— C .5 ) . UT M PG D

65 IF IYMIPI .L E. YB OT) GO TO 100
66 IDOWN :IOOWN. 1
57 00 T0 90
68 lCD NY S E C T : ( Y T OP — Y M I N) / D Y S E CT
59 110 YMAX :YMIN,NYSECT .DYSCCT
70 Y O I ~ : Y MA X — Y T OP
71 IF YDIF 120 . 140. 130
72 120 NY SE CT :N YSECT+ 1
73 GO T O 110
74 130 P4GM OVY~~O.5 .Y0 IF/UTMPG D
75 YMIN :YBA SE- (IOOWN eN CMOVY—0 .5 ) .UTMP GO
76 YMAX :YMIN .NY S CT.DYSECT
77 140 I R Y M A X : Y M A X — Y O A S E
78 IRYMIN:YBAS : —YN I N
79 IRYNIN:-IRY MIN
80 NSt TR :NX SECT.NYSECT
81 PRINT 403 NSECT R
82 400 FORMAT (IH , ‘ SECTOR — ‘. IA , • STORA G E SECTORS WILL 88 USED FOR S
83 ‘TO RAG E OF REC EN T 095/R EP DAT A RECOR D S IN FILE I.’)
89 PRINT 410 DXSECT . OYSECT
85 910 FORMAT (1)4 , ‘ S E C T O R  — EACH STORAG E SECTOR COVERS ’. F6.1. ‘ HECTO
86 ‘ME TERS IN THE X DIRECTION AND ’. F6.I, • HECTO M ETER S IN THE Y DIREC
87 •TION’ )
88 XM1NK ~~XMIN/10 .U

-~ 89 X MA X K :X MA X / 10.C
90 PRINT 42 )3 NX SECT . IRXMIN. I RX M A X ,  XM INK, XM A XK

- 
-- 91 420 FOR M AT ( i N  . ‘ SECTOR — ‘ , 13, ‘ STORA G E SECT 3RS IN TNE X DIRECTION

92 • WIL L SPAN RELATIVE X COORDINATES’ . 19. • THROUGH ’ , 19. ‘ HECTO M
93 •ET!RS’v ~ , 44X . ‘REPRES EN T IN G A3 SOLUTE UTM COORDINATES’ . F9.2. •
94 ‘THROU SH’ . V9.2. ‘ KILOMETERS’)
95 YM I NK:YMIN / 1D.0
96 YM A X K: YMAX /1 0.0

* 97 PRINT 433 NYS ECT . IRYM IN . mYMA X . YMINK. YM A X K
98 430 FORMAT (1)4 . ‘ SECTOR — ‘. 13. ‘ STORAGE SECTORS IN THE Y DIRECTION
99 • WILL SP A N RELATIVE Y COORDINATES ’ . IS. ‘ T4R~ JGtI ’. 19. • HECTON

— 10)3 SETEPS’. I. 4 4 X .  ‘REPRESENTINC ABSOLUTE UTM COORDINA TES’ . F9,2. ‘
101 ‘THROUGH’ . F3.2. ‘ KILOMETERS’ )
102 RETURN
103 END

a HoG.P CFAS SUBPRO GRAM ELE ME NT SFDINT

SPR T.S C FAS . SFOINT 5

FURPUR C026—1 O~~28—1 3 S8

ii
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CFAS SUBPRO GRAM ELEMENT SFDINT

CL000 — F O G s C FA S. SF)INT
1 SUBROUTINE SFDINT
2 C
3 C ROUTIN E TO INTERPRET S URFACE 0BS~ REP TN TERMS OF CFDB PARAMETERS.S 
A C
5 C SOURC ES OF INPUT DATA ARE AVIAT ION W EAT ~CR REPORTS IN AIRWAY S AND
6 C HET A R CODE S AND SURFAC E SYNOPTIC REPORTS IN SYNOP COD E
7 C
8 C INPUT DATA
9 C

10 C IX X DISTANCE OF 085/REP SITE FROM IXR EF P HECTOMETER S
11 C IV V DIST ANC E  OF 085/REP SITE FROM IYRE~~, HECTONETERS12 C IZ TERRAIN HE ISHT AT 095/REP SITE . METERS
13 C ITIM E TIME OF 03S/REP S

19 C ITYPE TYPE O~ 085/R EP
15 C 1:AIR W A Y S — 1 IF A S’ECIAL
16 C 2:CIETAR —2 IF A SPECI (SPECIAL) S

17 C J :SY NOP
18 C 103 WIND DI RECTION , 0—360 FROM TRUE NORTH
19 C 1FF WINO SPEED . METERS/SEC.
20 C IPPP = SEA LE VE L PRESSURE . MILLIBARS S
21 0 ITT : SURFACE TEMPERATURE. DEGREES KELVIP(
22 C 173: SUR ~ AC E DEWPO INT ,  DEGREES KELVIN
23 C ITSC TOTA L SKY COVER. 0—9 W M O  CODE 2700
24 C IV IS VISIBILI TY— S
25 C AIRWAYS — STATUTE MILES.10000 S

26 C PC T A R  — M ETERS
27 C SYNOP — WHO CODE 43 77
25 C NW!A (J) PRESE NT W E ATHER—— FROM 1 TO 7 ELEMENTS HAY BE INPUT
29 C A I R W A Y S  — C FA S  COD E 1
30 C ME TAR — WMO CODE 9678
31 C SYN O P — WHO CODE ‘4677
32 C IPIJ PA ST WE AT HER. 0—9 WMO CODE 4500
33 C NN SKY COVER DUE TO LOW OR MIDDLE CLOUDS. 0—9 WHO CODE 2700
34 C ICL LOW CLOUD TYPE.  0—9 WM O CODE 0513
35 C IH HEIGKT ABOV E GROUND OF LOWEST CLOUD. 0-9 W MO CODE 1600
36 C 1CM MI DDLE CL OUD TYPE . 0—9 W HO CODE 0515
37 C 10)4 : HIGH CLOUD T YPE , 0—9 WMO CODE 050 9
38 C NS(J) = SKY COVER DUE TO CLOUD LAYER — FROM 1 TO 10 LAYERS
33 C A I R W A Y S  — CFA S CODE 2
40 C MET A R  — W H O CODE 2700
41 C S Y N O P  — W H O  COD E 2 700
42 C ICTS(J )  TYPE OF CLOUD IN LAY ER . 0—9 WHO CODE 0500
43 C 145(J )  HEIGHT OF BASE OF CLOUD LAYER

C AI RWAYS — 100’S OF FEET
45 C MET A R — WMO COOt 1677
46  C S Y N O P  — WHO CODE 1S T?
47 C IT HN(J) CL OU D L A Y E R  T HICKNESS INDICATOR’
‘IS C 1 IF THIN
99 C HISSING IF NOT THIN
50 C ICL G = CEILING DESIGNATOR — FIRST TWO DIGITS ARE THE INDEX NO. J OF
51 C THE CEILING L A Y ER. THIRD DIGIT HAS A FOLLOWING MEANING
52 C 1 : MEASURED
53 C 2 = AIRCR AFT
54 C 3 B A LLOON S
55 0 4 RADAR
56 C 5 ESTIMATED
57 C 6 = INDEFINITE
58 C ICLGV = CHARACTERISTIC OF CEILING

1-60
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C FAS SUBPROGRA M ELEMENT SFDIN T

59 C HISSING : NO T V A R IABL E
60 C 1 : V A R I A DL E
61 C IV ISC : VISIBILITY CHARACTERISTICS
62 0 MISSING NOT V A RIA BLE
63 C 1 VA R I A B L E
64 0
65 C CLOUD /F OC DATA BASE PARAMETERS
66 C
67 C IVALU INFORMA TI ON VALUE OF THE OBS~ R8P ( 1—IC )
68 C C INDICATES NO DAT A US EA SLE FOR DETERMI NING ANY CFOB PARAM S.
69 C 10 IND ICATE S AN 095/REP WITH ALL NEEDED DA TA PRESENT AND
73 C USEABLE .
71 C 1 TO 9 INDICATES AN 03S/ RE P WITH SOME MISSING OR NON—USEABLE
72 C DATA .
73 C N TC L C  = TOTAL CLOUD COVER. (CD — 100)
79 C NCEIL HEIGHT OF CEIL IMO LAYER tAGL ). DEKAHETERS • T Y PE OF CEILING
75 C DIGIT AS PER THIRD DIGIT OF ICLG. MINUS IF VARIABLE.
76 C MI N8A S HEICHT OF BASE OF LO WEST CLOUD (AGL) . DEKAMETER;.
77 C M A X T O P  : HEIGHT OF THE TOP OF HIGHEST CLOUD t A C O ) .  OEHAHE TERS.
78 C MSPWE MOST SIONIFICANT PRESENT WEATHER ELEMENT (WMO CODE 4677)
79 C NVV : pREVAILING VISIBILITY AT SURFACE. METERS. NEGATI VE IF VARIABLE.
83 C L C OV ( 9 )  PERC ENT CLOUD COVER IN THE CFDB LAYERS
81 C
82 C DE RIV ED LA YE R E D  C L O U D  IN F O R M A T IO N
83 C
84 C NUMLAY NUMBER OF LAY E RS GEN ERATED
85 C KIND = K I N D  OF CLOU D L A Y E R

- S 86 C I LO W
87 C 2 : MID D L E
88 C 3 : H IGH
89 C 4 : F O G  S

93 C S = L O W E S T  C L O U D  S

91 C 6 CL EAR LAYER
92 C ITH IN THIN LAYER DESIGNATOR

• 93 C MISSING NOT THIN
94 C 1 THIN
95 C COVER : C L O U D C O V E R  IN LAYER (0.0 — 1.01
96 C BASE = HEIGHT OF T H E  BASE OF LAYER . FEET.

S 97 C TOP = HEIGHT OF TOP OF CLOUD LAYER, FEET.
98 C
99 C MAP AN D WI NDOW D A T A

4 100 C
101 C XR !F EAST — W ES T UTH GRID COORDINA TE OF LOWER LEFT HAND CORNE R OF THE
102 C W I N D O W .  K M.
103 C YR !F NORTH—S OU TH UT H GRID COORDINATE OF LOWER LEFT HAND CORNER OF
104 C THE W INDOW, KM .

14 105 C CM RD CENTRA L ME RIDIAN OF WINDOW
106
10?
108 COMMON ~O 3SREP/ IX ,IY ,IZ ,ITIME ,IOBC.ITYPE ,IVALU,NT CLC,NCEIL,NVV,
109 •MIP49A S.MAXTOP .MSPW t.LC0V(9).r CL .ITSC ,7Cpc.ICH .ICTS(jfl) ,IlWEA(7) ,~ P~~,
11 3 •IDD .IFF,TPPP ,ITT.ITD .IV IS,NH.IH .NSI1O -.IHSIIG).ITHN IO).ICLG .ICLGV
111 • ,IV ISC ,NOUS E tSBJ
112

• 113 CO MHO N/C LOU DS/NU NLAY , KIND ( 1O ) . ITH IN(1t ’ ) ,COVER ( 1C ) , B A S E ( I Q ) , T O P ( f ~~)114
115 D A T A  MIS S/— 3 2768/ .FMISS/—3 2 T68./
116
117 CO K M O N/MAP /X REF.YR EF ,CH RD S
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116
113 DI M E N S I O N  CO DE( 1C)
120
121 DATA CODE/ 82 . .246 . ,432 . .820 .,1447. ,2620 .,4100. ,5740 .,7380 ..—32768.
122 ‘1
123
129 C TOP CL R:ASSUM ED TOP OF AL L CLOUDS
125
126 TOPCLR 40000.
127
125
129 C INITIALIZE PA RAMETERS
130
131 VALU :C.
132 MT IA 3S ( ITYP E)
133
134 C JUMP TO 480 IF 08 5/REP TYPE IS NOT AN A IRWAYS ,  META R OR SYNOP.
135
136 IF (MT .0?. 3 )  60 T O 480
137 NUMLAY:0
138 00 10 1:1.10
139 KINO(I):MISS
140 ITHIN (I) MISS
141 COVER (I):FHISS
142 B A S ! ( I ) F M I S S
143 10 TOP( I) :FMISS
144 NTC L C:NISS
145 NCCIL :MISS
146 MIN3AS:M ISS
147 MAXTOP :MT SS
148 MSPW E:— 1
149 NVV MISS
150 DO 20 1:1.9
151 20 LCOV ( I ) :MISS
152
153 0 CALCULAT E LAT ITUDE OF OBSFREP.
154
155 XUTM:TX
156 XUTM :(XREF +X UTK/10.)/100.
15? YUT M TY
156 YUT M :(Y R EF,Y UTM/10.)/100 .
159 CALL OAKU T N ( D LON O. DL AT .XUT M.YUT M .CMR D)

- S 160
161 C CONSTRUCT CLOUD LAYER S FRO M LAY ER CLOUD DAT A IF PRESENT
162
163 I F Z N S ( 1)  •G8. 0 )  CALL LA YCLD ( DLAT.VAL I f l

-~~ 16A
155 C C O N V ERT IN or S YNOP CO DE TO FE E T
166
167 IF( 114 .3? . 6 .OR. 114 .LT. 0) @0 TO 11~
168 I4ITLOW CODE(IN,1 )
169 GO TO 120
170 110 HITLOW FMI SS
171
172 C DETERMINE MOST STO NIFICA NT PRESENT WEATHER ELEMENT.
173
1TA 120 00 130 IW:1, 7
175 IF( NW EA ( IW )  .LT.  O P GO TO 126
176 IF ( N W E A ( I W )  .CT, 99 .AN O . MT .ME . 1) 00 TO 128
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CFAS SU9PRO3 RAM ELEMENT SF31147

177 MNWEA MOD (NW EA (IW).100)
178 HMSPW=MoD(MSP W:.100)
179 Ir MN W EA _ MMS PW 126.122.129
180 122 MSPWE MAXC(NWEA (IW ).MSPWE)
181 @0 TO 126
182 124 NSP W E: Nw :AEIW ,
163 126 N W E A I T W ) M NW EA
184 GO T O 133
185 128 NW E A ( I W ) MISS
186 130 CONTINUE
187
188 C J U M P  TO 165 IF VISIBIL IT Y IS MISSING
189
190 IF( IVIS .LT. 0) 30 TO 165
191.
192 0 CONVERT AIR WAYS AND SYNOP VISIBILITY CODES TO VISIBILITY IN METERS
193
199 00 70 (14C.160.150).MT
195
196 C A I R W A Y S  CO DE CONVERSION
197
198 140 VIS:IV !S
199 VIS:VIS.0.16093-
200 IVTS VIS
201 CO TO 160
202
203 C SYP4OP CODE CONVERSION
209
205 150 IF(IVIS .CT. 50) GO TO 152
206 I VI S I VI S . 1 00
201 CO TO 160
208 152 IF( IVIS .GT . 80) GO TO 159
209 IV IS : ( IV IS—5C) .1000
210 30 TO 163
211 154 I F( I VT S  •LE. 893 00 TO 156
212 IV !S MISS
213 CO TO 1SO
214 156 IV IS:32760
215 160 N V V IVIS
216
217 C HAK E NVV NEGATIVE IF VISIBILITY IS VA RIABLE
216
219 IF (IVTSC •EO. 1) NVV :—NVV
223
221 C JUMP TO 170 IF THERE WAS NO LAYERED CLOUD DATA IN THE OBS~REP
222
223 165 Ir (N UH LAY •r~~ ~ p GO TO 170
224
22 5 C CH ECK F O R  FOG AND ESTIMATE PERCENTAGE CLOUD COVER AND TOPS OF
226 C CL OUD LAYERS FROM HORIZONTAL VISIBILITY AND TYPE OF FOG
227
226 CALL FOQ( IV tS ,NWEA ,AMT .VALU )
229
233 0 JUMP IF LOWE T CLOUD HEIGHT IS MISSINGI
231
232 IF(I4ITLOW .EG . FMISS) G~ TO 220
233
234 C CODE A 1/16 CLO UD COVE R
235
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236 NUMLAY:NUMLAY.1
237 K I N O ( N U M L A Y ) 5 S
238 C O V R ( N UMLAY ) :C.C625
239 BA SE(NUMLAY ):HITLOW
240 CO TO 225 -
24 1
242 C CALCULATE TOTAL SKY COVER r ROM CODE IF HOT MISSING
243
24’. 170 IF( ITSC .LT. 0 • OR. ITSC .51. 8 )  GO TO 180
245 CTOT:ITSC/8.
246
247 C ASSURE LOW—M EDDLE CLOUD CO VER NOT GREATER THAN TOT AL SKY COVER
248 C WHEN TOTAL SKY COVER NOT HISSING OR OBSCURED
299
250 Ir(NH .GT. ITSC .AND . NH .LE. 91 NH ITSC
251 GO TO 190 - S

252 180 CTOT : F MI SS
253
254 C JUMP IF LOW E ST CLOUD AMOUNT PRESENT
255
256 190 IF(NH .GE. 0 .AND. NH .LE. 9? GO TO 200
257 CLOW : F M ISS
258 CO TO 210
259
260 C TREAT OBSC URED LOWEST CLOUD AMOUNT AS OVERCAST
261
262 200 IFtPJH .EG. 9 1  N H S
263 C L OW N!4~~8.
269
265 C CHEC K FOR ? OD AND ESTIMATE PE RCE NTA G E CLOUD C OVER A ND TOPS OF
266 C CLOUD LAYERS FROM HORI !ONTAL VISIBILITY AND TYPK OF FOG
267
268 210 CA LL rO G ( IV I S . N W Z A ,A M T ,V A L U ,

• 269
2T0 C JUMP IF FOG COMP L ETELY COVERS SKY H

271
272 IF ( NUML A Y .S T. C .AN O. A NT •OT . .99) GO TO 225
273
274 C CONSTRUCT CL OUD LAYERS FROM MANDATORY SYNO P TYPE DATA
275
276 IF(ICL .GT. 9) ICL :M ISS
277 IF( ICM .CT.  9 ICM:MISS H
278 IF ITC H .GT. 3) ICH MISS
279 CALL S Y N O P ( C T O T . C L O W , H I T L D W . IC L , I C M . IC H , NW E* . D L A T . V A L . M S PW E )  S
280 V A LU :(VA LU ,V A L ) / 2 .
281
282 C IF NO LAYE RED CLOUD INFORMA TION OBTAINABLE FROM 085/REP. JUM P TO
283 C 490
284
285 220 IFI NUMLAY .EG . 0) GO TO 49 0
266
287 0 JUMP IF L O W E S T  CLOU D B AS E IS MISSING
288
289 225 IFI HITL OW .LC . 0) 80 TO 300
290-4 291 C DETERMINE LOCATION OF THE LO WEST CLOU D
292

- S 253 DO 230 L NO : 1. NUM LAY
294 I F ( K IP4 O ( LNO )  .EQ. 5)  00 TO 240
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CFA S SU3PRO3RAM ELEMENT SFDINT

295 230 CONT INUE 
-

296 DETERMIN E CLOUD COVER FOR LOWEST BASE.
297
298 240 00 26!~ L NX : 1 ,N UM LA Y
299 IF (KIND(LNX) .EO. 1) 00 TO 25C
300 IF( KINO (LNX ) •NE. 2) GO TO 260
301 250 CL OINT :— 0.07142 857 14 • 1 .07 1 .42 857 .COV ER(L NX )
302 COV ER( LNO ) A M  AX 1(CL 01147.0.0625)
303 GO TO 300
309 263 CONT INUE
305
306 C D ET E RMIN E C L O U D  TO P S
307
308 300 EL EV :IZ.3 .283 8
309
310 CALL TOPS (ELEV .NWEA .DLAT
311
312 0 LOWER T)4 HEIGHTS OF THE TOPS OF LAYERS DESIGNATED AS THIN
313
314 00 320 LNX :1.NUMLAY
315 LTYP KIND ILNXJ
316 GO TO (310. 310. 32O.320,320,320).LTYP
317 310 IF(ITHIN (LNX J .NE. 1) GO TO 320
318 T O P I L NX ) : B A S ; I L N X )  • O. 5 . ( T O P ( L N X ) — B A S E I L N X ) )
319 320 CONTINU E
320
321 C DET ERMINE MI NBA S AND MAXT O P OF CLO UDS
322 SA SI NT : TOP C LR
323 TOP IN I0 .
324
325 DO 340 LNX 1 ,NUHLAY
326 LTYP K IN ) ( LNX )
327 I F ( L T Y P  •E0. 6 )  SO TO 340

— 328 IF(COVER ILNX) •GE. .025) 00 TO 330
329 COV R (LNX) 0.05
330 330 OASINT :AMIN1(3ASINT,SASE(LNX) )
331 TOPIN T:AMA X1 (TOP INT. TOPf LNXI )  S
332 340 CONTINUE
333 MINBAS:BASINT ..33048
334 MAXT O P: T O P INT ..03049 •.5
335
335 0 D ET ERM INE PER C E N T C L O U D  CO VER IN TH E CFD B L AY E RS AND IDENTIFY 

S

337 C LAYERS CON TAINING CLOUDS OBSERVED TO BE THI N
338
339 DO 44 0 JM:1,4
340 DO 430 LNX : 1.NUML AY
34 1 LTYP KINDILNX )
342 GO TO (360.370. 380.390).JM
393 360 IFILTYP .EO. 6) GO TO 900
394 30 TO 430
345 370 IF(LTYP •EO. 5) GO TO 400
346 GO TO 433
347 380 IFIL TYP .E Q. 4 )  GO TO 400
348 GO TO 43 )
34 9 390 IF ( LTYP .LE. 3 )  00 TO 400
3 50 00 TO 930
351 400 NT OA SE:B AS EI LNX )
35 2 NTTOP :TO P( LNX )
353 C CALCULATE PE RCENT CLOUD COVER TO NEAREST 5 PERCENT
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C FAS SU3PRO3RAM ELEMENT SFDINT -

354 
-

355 NAM T ~~COV E R I LNX ) . 1O0 .  • 2.~
356  N A M T ~~T A B S ( N A M T — M O 0 ( N A N T . 5  II
357 IF( NAMT .tO . 0 .ANO . KIND (LNX) .ME. 61 CD TO 930
358

- - - 359 C IF 085/REP NOI CAT ED A THIN CLOUD. CODE LAY E R WIT H A THIN DESIG.
360
351 IFI ZTHINI LNX I •NE. 1) GO TO 410
362 NAM T NAMT .1
363

S 364 C DETERMINE INDEX NOS. OF LOWEST AND HICHEST CFD8 LAYERS INFLUENCED
36 5 C BY CLOU D LAYER NO. LNX

S 366
367 ‘410 CALL CFL4YINTBASE .NTTOP,NTBASE.NTTOP )
368
369 IF( NT9ASZ •EQ . 0) 00 TO 430
370
371 C CODE THE AFFECT ED CFDB L A Y E R S  WITH THE PERCENT CLOUD C OV ER IN
372 C C LOUD LA YER NO. LNX
373
374 DO 42C LAY:N TB ASE.NTTOP
375 420 LCOV (LAY)~~N A M T
376 430 CONTINUE
377 440 CONTINUE
378
379 IF (ITSC .LT. 0 •OR. ITSC .GT. 9) GO TO 450
380
381 IF) ITSC .EQ. 9) ITSC:8
382
383 N T C L C~ 1O0 .C.TAMT • (1.— A M T ) . IT5C~ 8.O~~ 0.5
384 00 TO 460
385
386 C JUMP TO 460 IF NOT A SYNOP TYPE OSS(RtP OR TOTAL SKY COVER WAS
387 C r~OT MISSING IF A SYNO P TYP E 095/REP
388
389 450 IF( MT .NE. 3) GO TO 960
39C
391 C REDUCE V A LU TO 5. WHEN TO T AL SKY COVE R IS MISS ING
392
393 I F (V A L U  •GT .  5.1 VA LU:5.
394
395 C JUMP TO 480 IF NO CEILIN G LAYER
396
397 460 IF( ICLG .LT . 0) 00 10 480
398 LSC~~ICLG/ 1O
399 CEILH IMS (LSC).100
9CC IF (MT .EQ. 1 ) GO TO 470
401 IFI IHSILSC) .LE. 50) GO TO ‘470
402 CEILH (IHS (L SCI—50)sI000
403 IF (IHSILSC) .LE. 80) GO TO 470
404 CE ILH~~35C0C’ . ( 13000. /90 .) .A BS(O LA T )
905 970 NC EIL~~CE ILH’ .03O~48
406 NCEIL 1O.NCEIL • HOD (ICLG.10)
407 IF(ICLGV •EG. 1) NCEIL:—NCEIL
408
409 480 IV A L U:VA LU
4 10 IF(MSPW E .60. —1 ) HS PWE MISS
411 RETURN
4 12 490 I F ( N V V  .E0. HISS ) GO TO 500
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CF A S  SU 9 P R O G R A M  ELE M E NT SF3114 7 -

413 VA LU:1. 
-

414 503 IF(MSPWE .60. —1) 30 10 ‘480
415 VALU ~ VAL U+ 1.

• 916 30 TO 433
‘417 END

AHDO .P CFAS SU9PROGRA N ELEMEN T STOREC

GPRT.S C FAS.STOREC
FURPUR 00 26—1 0/ 23— 13 :58

I

I-
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CFAS SU BP R O G R A M  E L E M E N T S T O R E C  -

CLOUD -f 00 .CF AS. STO REC
1 SUBR OUTINE STOREC (IREC)
2 C STORE S AN 03S/RE P IN THE 085/REP CATA BASE.
3 C IREC ETART IN3 ADDRESS OF C ’3S/QEP FROM CALLING ROUT I~lE.
4 COMMON /BASE/ DXSECT . DYSE T, (DOE. IGLOCK. IOTIME . IDXUTM ,
5 • IDYUTM . IN UM OR . ISTATI. ISTATO. JNUM3R . JSTATI. JSTAT O. JTIME,
6 • LASTJP MA XG P S . 149.33(0W. NI3LKFJ. NCOLS . NGX . NOY. 141141, 141141*8.
7 • NROWS . NRPBrI. NRPBFJ . NSECTR . NWDBKI. NWD9KJ. NWD~EC. NXSECT.

- 8 • NYSECT. UTH PGD. XBASE. XMAX. XMIN . Y8ASC. YMAX. YMIN .
9 S NNEWR SI 100). N ALLRS (100). ITABLE (4. ~~~~~~ 13UF13750). JBUFI1000).
10 • JTIM!SC100). IRXMAX . IRXMIN . IRYMAX. IRYMIN
11 DIMENSION IRECI1)
12 HYT IHE:IRECCIO T IME)
13 MYX ~~IREC I IDXU TM )
14 MYY :IREC (IDYUTM)
15 IF ( MYX .16. IRX MAX ) GO TO 6
16 ‘4 PRINT 5 MYT T ME . MYX.  HYY -

17 5 FORMAT ( 1H0 . ‘ STOR EC — D A T A  R E C OR D REC EIV ED W A S  T O O  DIST A NT FOR S
18 sT ORA GE T IME :‘, 15. ‘ X ~~‘. IT, • Y :‘. 17. /1
19 RETURN
20 6 IF ( M YX  .LT. IRXMIN) CO TO 4
21 IF ( M Y Y  •GT . IRYMAX GO TO 4
22 IF ( M Y Y  .LT. IRY MIN) GO TO ‘4
23 MYSECT :NOS E C T I HY X ,  M Y Y )
24 IF (NINI •LT . NINTAB ) CO TO 20
25 10 CALL TTOJ
26 20 NNEW ~ NN EWRS ( HY S EC T )
27 IF INN EW .63. NRPBFII GO TO 10
28 IF ( NBJN OW .60. 0 )  GO TO ‘40
29 IF IIT MDIFIMYTIHE. JTIME) .GE. 0) CD TO 90
30 PRINT 30. MY TIME . MYX ,  MYY
31 30 FORMAT ( 1HO . • STOR EC — DATA RECOR D RECEIVED TOO LATE FOR STORAGE
32 • T IME :‘, 15. • X ‘, IT. ‘ Y :‘, Ii, I)
33 RETURN
34 40 NA LL~~NAL LRS ( MY SC CT1
35 IF (HALL .E2. C )  GO TO 50
36 IF ( MYS ECT .E0. IBLOCK) CO TO 50
37 CALL BLKZ N (NWD 9MI. IBUF . MYSECT , INUMBR. ISTATI)
38 50 I C O U N T ~~0 S
39 J 1
40 IF (NINI •tQ. C) GO TO lot’
‘4 1 00 SO J:j. NIH!
4? IF (IT MDIF (MYTIME. ITABLEI1, .3))  .GE. 0) CO TO 70
43 IF ( ITADLEI4 .  J)/ 100 .60. MYSECT) ICOtENT:ICDUNT.1
44 60 CONTINUE

J:NINT.1
46 CO TO 100

-
- 47 73 JNOW ~~NIP4I

48 8(7 00 SC) 1:1. 3 5

‘49 90 ITABLE (I. JNOW+1):ITA9LE(I. .3140W)
50 I3KRt~~~T T A B L E (4 .  .314 0W )
51 IF IIBKREC / 100 •E0. HYSECT ) I3KREC~ IBKRtC.1
52 ITA9LE (’4. JNOW.l):IBKREC
53 J N O W ~ JNOW— 1
54 IF ( .314 0 W .66 . .3) GO TO 80
55 100 N Y R E C ~ ICOUNTS1
56 ITA3 L IIp J ): HYT IME
57 17*815(2 . J ) : M YX
58 ! T A 3 L Z ( 3 .  JI :MYY

-- 
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CFAS SUBPROGRAM ELEMENT STORE C

59 IT A B L E(4 .  J): MYSECT S100 .t (Y REC
63 NINI !4INI+1
61 IF ( NALL .60. NRPBFT ) NALL:NRPBFI—3.
62 MY V O R O : ( M Y R E — 1 J .NW DREC
63 IF ( NALL—MYREC •LT. 0) Go TO 120
64 NOW GE T:N A LL .N W DR!C
65 NOW PUT NOW CZ T .NW DREC
65 110 IB UF ( NOWP UT ) : I9 UF ( NOWG ET )
6 7 N0k’~ ET~~NOWC-E 7—1
68 NOWPUT :NOWPUT—1
69 IF ( NCW G CT •GT. MYWORD ) GO TO 110
70 120 DO 130 1:1. NWDRE C
71 MYWO R D ~~MYW CR D .1
72 130 IBUF(MYWOR D): I REC ( I)
73 CALL BLKOUT (NW DBKI, IBUF. MYSECT. INUMBR. ISTA TO )
74 IB L O CK : MY SE CT
15 NNEWRS (MYSECT) NNEW•1
76 NA LLRSI MY SE CT):NAL L .1
77 R E T U R N
78 EN)

aHOG.P C FAS SUBPROGRAM ELEME NT SYNOP

IPRT .S CF* S .SY NOP
FURPUR oo26— 1c,za-13:58
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CFAS SUBPROGRA M ELEMENT SYNOP -

CLOUD—FOC1CFAS.SYNOP
1 SUBROUT INE SYNOPiCTOT.CLO W .‘41OW.LOWT .MIDT .141417 ,NWEA.DLAT.VAL .MSPW)
2
3 C ROUTINE TO CONVERT TOTAL CLO UD C3VER.LOWEST CLOUD COVER.LOW EST
‘4 C BASC. AND CL OUD TYPES INTO LAYERED CLOUD INFORMATION.
5
6 C CTOT TOTAL CLOUD COVER (RANGE 0 — 1)
7 C CLOW LO WEST CLOUD COVER (RANGE 0 — 19
8 C HLOW LOWE ST CLOUD BASE IN FEET
9 C LO W T = L O W  C L O U D  T Y P E
10 C MIOT MIDCLE CLOUD TYPE
11 0 NH IT H I G H  C L O U D  T Y P E
12 C NWEA PRESE NT WEATHER

5 
13 C DLAT LATITUDE
14 C
15 C DERIVED LAYERED CLOUD INFORMATIO N
16 C
17 C NUNLAY NUMBER OF LAYERS GENERATED
18 C KIND KIND OF CLOUD LAYER
19 C 1 = LOW
20 C
21 C 3 HIGH
22 C 4 F03
23 C 5 L O W EST C L O U D
24 C 6 CLEAR LAYER
25 C 1114114 = THIN LAY ER DESIGNATOR
26 C MI SSI NG NOT T H I N
27 C 1 = THIN
28 C COV ER CLOUD COVER IN LAYER (0.0 — 1.0)
29 C B A S E HEIG~IT OF THE BASE OF LAYER , FEET.
30 C TOP HEIGHT or TOP OF CLOUD LAYER . FEET.

-~~~~~ 31 C
32 DIMENSION K C U RW ( 5 ) . K PW ( A ( 2 C 1 , NW E A I 7 )
33 C O M MON / CLOUD S/ N UMLAY .KINDt1C),IT HIN(10) .COVE R( i0) , BA SEI IO) .T O P( IO 1
34 D A T A
35 •3AS MID/11700. /
36 •T OPCL R/4Ct ’CD .~
37 •REDUCE/0.8/
38 •K URW/ 1, 2.2.2 .3/
39 •KPW EA/1.4*0.1.3.2.3,3.1.2 .1.352,D.2F
‘40
41 0 CALCULATE VAL UE ON BASIS OF CDMOINAT IDNS OF MISSING DATA.
42

-
~~ ‘43 VAL;10.

44 I r (CTO T .LT. —1. .AN D. d O W  .LT. —1.) VAL VAL— 9.
4 5 IF ( ( L O W T  .07 . 0 .OR. H IOT .07. O).AND. (CLOW .LT. —1.)) VAL :VAL—3. S
46 Zr ( ( L O W T  •~~T~ 0 •OR . MIDT .01. 0 .O R CLOW .GT. 0.0001) .AND.
‘4 7 S (1410W .LT. — 1.0)) VAL :VAL —3 .D
48 I F I CT O T  •GT . .0001 •AND. LOWT .LE. C •AND. MIDI •LE . 0 •AND.
‘49 5 NHIT •LE. 0) VA L :VAL —2 .
50 IF (VAL .LT. C.) VAL 0.
51
52 C CALCULATE ASSUMED HIGH CLOUD BASE.
53
5’. BASP4I:35C00. — ( 13000 ./9O .) SABS (OLAT )
55
56 C CALCULATE ASSUME D LOW CLOUD BASE .

58 KWE*:O
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CFAS SUBPRO G RAM ELEMENT SYNOP

59 30 20 NUMWE * 1.~
SD IF (N W A I N.3M~~ A ) .11. 20 )  CD TO !~
61 ir  (NWE A (P4UMWE A) •LT. SO) 30 TO IC’
62 INDEX:NWEA( NJMWEA )/1C— ’4
63 KWE A MA X C ( KW E A . K C U R W I I N D E X ) )
64 001020
65 10 IF ( NWE A ( NUMWE AJ •GT. 293 50 TO 20
66 INDEX NWEA (NUMW CA )— 9
67 KWEA:MAXO (KWEA ,KPWEA (INDEXH
58 20 CONTINUE

5 69 BAS LOW :22r C. — 3CD . . KW CA
70

- 71 C SET INDICATO R FOR NO CB OR TCU.
72
73 NCB 1
79 C JUMP IF LOW EST BASE IS MISSING.
75
76 IF (I-4LOW .LE. 3.0) GO TO 30
77
78 0 CODE 1/15 CLOUD COV ER
TB NUMLAY NUMLA Y.1
83 K I N D( NU MLA Y ) 5
81 COVER (NUMLAY 3:0.0625
82 BASE ( NUMLAY ) : H LOW
83
89 0 JUMP IF TOTAL  CLOUD COV ER CT MISSING AND NOT ZERO
85

5 
85 30 IF (CTOT •3E. 0.05) 00 TO 110
87
88 C JUMP IF TOTAL CLOUD COVER ZERO.
89
93 IF (ABSICTOT ) •LE. 0.00001 ) GO TO 100
91 C JUMP IF LOWEST CLOUD COVER NOT MISSING OR ZERO.
92
93 IF (CL OW .06 . 0.051 00 TO 40
99

-; 1 95 C RE TURN IF LO WEST CLOUD COVER MISSING.
1 96

97 IF (CLOW .GT. —1.0) CO TO 35
98 RETURN
99

100 C CODE LOW CL EAR
101
102 35 NUMLAY NJML AY +1
103 K IN)( NUMLAY) 6
104 COV ER( NUM LAY) :0 .
105 BA S (NU HLAY) :0 .
105 TOP (NUHLAY ) 6500.
107 RE TURN
108
109 C JUMP ~F LOW E ST BASE PRESENT . S
113
111 ‘40 IF ( HLO W .61. 0.0) 00 TO 70
112
113 C JUMP IF LOW CL OUD TYPE PRESENT.
114
115 I~ * L O W T  .01. 0) GO TO 6C
116
117 C JUMP IF LOW CLOUD TYPE MISSING.

1—71

_ _  _ _  — - - - - - 5 - - 5



——~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ —-5~~~
— 

~~~~~~~~~~~~~ I _ _ _ _

C~ AS SUBPROGRAM ELEMENT SYNOP -

118
119 IF (LOWT •L T. 0) 00 TO 50
120
121 0 CODE MIDDLE CLOUD
I 2Z
123 NUMLAY :NUML AY,1
124 KIND (NUPILAY):2
125 COVER (NUM LAYI :CLOW
126 BASE(NUMLAY ) BASMID
227
128 C CODE CLEAR LAYER TO BASE.
129
130 NUML*Y:NUMLAY.1
131 KINDINUML A Y ) 6
132 COVERt NUMLAY :0.
133 BASE(NUML AY):O.
134 TOP (NUMLAY J BASNIO
135 RETUR N
136
237 C CODE LOW CL OUD
138
139 50 NUMLAY NUML AY,1
140 KIN)(NUMLAY) 1
141 COV E R( N UM LA ’fl :CLOW
14? BASE (NUMLAY ):9ASLOW
143 NUMLAY NUML AYS1
144 KIND (NUMLAY ) 6
145 COVER ( NUMLAYI O.
146 BASEINUMLAY ) O.
197 TOPINUMLAY ):BASLOW
148 R E T U R N
199
15C C CODE LOW CLOUD
151
15? 60 NUMLAY NUMLAY.1
153 KINC (NUMLAY I:1
154 COVER (NUML AY ) CLOW
155 BASEINUNL*Y):OASLOW
156
157 0 CODE CLE AR LAYER TO BASE
158 5
159 NUMLAY :NJML AY .1
160 KINO (NUMLAY ) 6
161 COVERINUHLAY):O .
162 BASE (NUNLAY ) O.
163 TOPINUMLAY):BASLOW

5 164 RETURN
165
166 C JUMP IF NO LOW CLOUD.
167
168 70 IF (1410W .GT. 6500.0) 60 TO 90
169 H
170 C CODE LOW CLO UD
171
172 NUMLAY NUMLAY .i
173 KINC (NUMLAYP:1
174 COVER (NU~(LA Y ):CLOW
173 BASE (NJMLAY ):AM AX1~~tOW,8*SLOW)
116
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C~ *S SUBPRO3RAM ELEMENT SYNOP

177 C CODE LOWEST BASE IF OBSCURATIO N.
178
179 I~ (CLOW .LE . 0.99) 00 TO BC
183 IF (HLOW .Lt. 0.0) GO TO 80
181 BASE(NUNLAY) :’4LOW
182
183 C CODE CLEAR L AYER TO BASE
1811
185 80 NUMLAY NUMLAY .1
186 KINC ( NUMLAY ):6
187 COVER (NUMLAY )O.
1*11 BASE(NUHL *Y ):0.

- - 

~9 TOP(NUMLAYI:BASS C NUMLAY— 1 )

~93 RETURN
191
192 C CODE MIDDLE CLOUD
193
1911 90 NUMLAY:NUML AY.1
195 MING(NUMLAYU 2

— 196 COVER (NUMLAY) CLOW
197 B*SE(NUMLAY I HL0W
198
199 C CODE CLEAR LAYER TO BASE
200
201 NUMLAY NUML*Y.1 

S

202 KINC(NUML AY ):6
203 COVER(NUMLAY J C.
2011 BASE(NJ M L AY ) O.

5- 205 TOP ( NUM L A Y ) BA SE ( NUMLAY —1 )
206 RETURN
207
208 C CODE ALL CL EAR.
209
210 100 NUMLAY NUML AY .1
211 KINO (NUMLAY) &
212 COVER fNUMLAY) C.
213 BASE(NUMLAY ) C.
2111 TOP (NUMLAY) TOPCL R
215 RE TURN
216
21? C JUMP IF TOTA L CLOUD COVER IS OVERCAST
218
219 110 IF (CTOT •GT . 0.99) CO TO 1180

~1 220
221 C JUMP IF LOWE ST CLOUD COVER NOT MISSIN G AND NOT ZERO
222
223 IF (CLOW .61. 0.05) 00 TO 480
2211
225 C COOS ALL CLE AR. S
225
227 NUMLAY :NW4LAY .1
228 KINC (NUNLAYP 6
229 COV E Rt N UMLAY I O.
230 BASE (NUMLAY):O .
231 TOP (NUMLA Y):TOPCLR
232
233 C JUMP IF LOWEST CLOUD COVER MISSING.
2311
235 IF (CLOW LI. —1.0) GO TO 120
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CFAS SUBPRO3RA M ELEMENT SYNOP

236
237 - 

0 ASSUME NO LOW CLOUDS
238
239 00 TO 243
2110 C JUMP IF LOWEST BASE PRESENT .
291
2112 120 IF (HLOW .CT. 0.0) DO TO 320
243
2411 C JUMP IF LOW CLOUD TYPE MISSING OR ZERO.
295 IF ( L OW T •LE. C )  00 TO 130
2116
2117 C CODE LOW CL OUD DEFINITELY PRESENT.
2118
2119 D1:1.
250 COT O 14C
251
25? C JUMP IF LOW CLOUD TYPE ZERO .
253 130 IF (LOUT .62. 0) GO TO 240
2511
255 C CODE LOW CL OU D MIGHT BE PRESENT
256
257 61:0.5
258
258 C JUMP IF MIDDL E CLOUD TYPE MISSING OR SQ UA L ZERO.
266’
261 1113 IF (MIDT •L5. 0) GO TO 150
262 C CODS MIDDLE CLOUD DEFINITELY PRESENT.
263
2611 02=1.
265 0010160
266
267 C JUMP IF MIDDL E CLOUD TYPE ZERO.
268
269 150 IF IMIDT .EO. 0) GO TO 200
270

- S 271 C CODE MIDDLE CLOUD MIGHT 86 PRESENT.
272
273 02:0.5
2111
275 C JUMP IF ITOH CLOUD TYPE MISSING DR ZERO.
216
277 160 IF INHIT .LE. 0) GO TO 170
278
279 C CODE HIC4 CLOUD DEFINITELY PRESENT.
280
281 03:1.
282 G OTO 18 C
283
284 C JUMP IF TOTA L CLOUD COVER OVERCAST OR HIGH CLOUD ZERO
285
286 17C IF (CTOT .67 . 0.98)  00 TO 190
287 IF ( NHIT .E3. 0)  GO TO 180
288
288 C CODE (4104 CLOUD MIGHT BE PRESENT
290
291 03 :0.5
292
293 C DETERMINE T HREE RANDOM LAYERS.
2911 -
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CFA S SUB PROG R AM ELEM ENT SYNOP

295 180 CALL ASC1 fG1.02.03.CTOT.CLD1.CLD2.CLD3I
296
29? C COO ! LO W • M DDLE . AND HIGH CLOUDS.
298
299 NUMLAY NUML*Y ,1
300 KXN O (NUMLA Y ): 1
301 COVER(NUMLAY )CLD1
302 BA S E(NUML AY ) 3A S LOW
303 N U MLAY NUM LAY .1
3011 KI IC (NUMLAY ):2
305 COV E R (NU M LAY ):CLD2
306 BASE( NUML AY I:DASMID
30 1 NUMLAY :NUMLAY .1
308 K I N C (  NUML AY 1:3
309 COVER (NUMLAY ):CLD3
310 BA SE INUML A Y ) :DA SHT

5 311 RETURN
312
313 C DETE RMINE TWO RANDOM LAYERS .
3111
315 190 CALL CASE2 (31,G2.CTOT,CLD1.CLO2)
316
317 C C ODE LOW AND MIDDLE CLOUDS.
318
319 NUMLAY :NUHLAY .1
320 KINO (NUML AY ):1
321 COV !R ( NU M LAY ):CLD1
322 BA SE ( NUMLAY ) :DAS LOW
323 NUMLAY :NUMLAY .1

~324 MI ND (NUHL A Y ):2
325 C O V E R IN U K L A Y ) CLD2
325 BASE(NUMLAY ):3ASMIO
327 RETURN
328
329 C JUMP IF NIGH CLOUD TYPE MISSING OR ZERO.
330
331 200 IF (141417 .LS. VI GO TO 210
332
333 C CODE HIGH CLOUD DEFINITELY PRESENT.
339
335 03:1.

-
- 336 00T0220

337
338 C JUMP IF 41314 CL OUD TYPE ZERO .
339
3113 210 IF (NHIT .60. 0) 00 70 230
3111
3112 C CODE HIGI CLOUD NIGHT BE PRESE NT.
3113
311’i 03:0.5
3115
345 C DETERMINE TWO RANDOM LAYER S.
34?
3118 220 CALL CASE2 101. 03. CTOT. CLDI. CLD3, —

3119
353 C CODE LOW AND 141CM CLOUDS PRESENT.
351
352 NUM LAY :NUML AY .1
353 NINO (NUNLAY ):1
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CFAS SUBPROGRAM ELE MENT SYNOP

354 COV R (NUMLAY l:CLD1
355 BASE(NUMLAY ):3ASLOW
356 NUMLAY:NUNLAY .1
357 KINCINUHLAY ):3
358 COV R (NUMLAY ):CLD3
359 BA SE(NUMLAY ):BASHI
360 RETURN
361
36? C COOS LOW CLOUD PRESENT.
363
3611 230 NUMLAY :NUMLAY .1
365 KINC(NUMLAY) :1
366 COV !R (NUMLAY ):CTOT
367 9ASEINUMLAY) :3A SLOW
368 R!TURN
369
37(7 C JUMP IF MIDD LE CLOUD TYPE MISSING OR ZERO.
371
372 240 IF (MIOT .L. 0) GO TO 25(7
373
374 C CODE MIDDLE CLOUD DEFINITELY PRE SENT.
375
376 GZ:1.
377 GOT O26O
378
379 C JUMP IF MIDDLE CLOUD TYPE ZERO.
380
381 250 IF (MTDT .50. C’) 00 TO 30(7
382
383 0 CODE MIDDLE CLOUD MIDHI 85 PRESENT.

- 384
385 02:C.5
386
381 C JUMP IF HIGH CLOUD TYPE MISSING OR ZERO.
388
389 260 IF (NHIT .L5. 0) 00 TO 270
390
391 C CODE HIGH CLOUD DEFINITELY PRESENT.
39?
393 03:1.
3911 GOTO2BO
395
396 C BUILD MIDDLE LAYER ONLY IF TOTAL IS OVERCAST OR HIGH TYPE IS ZERO.
397
398 270 IF (ClOT •OT . 0.98) GO TO 280
399 IF INHIT •EQ. 0) GO TO 290
110(7
401 C CODE HIGH CLOUD MIGHT BE PRESENT.
1102
403 03:0. 5
11011
405 C DETERMINE TWO RANDOM CLOUD LAYERS.
406
1107 280 CALL CASE2 (G2.$3.CTOT.CLD2.CLD3)
4(78
1109 C CODE MIDDLE AND HIGH CLOUDS.

5.~~ 1110
4 11 NUMLAY: NUML AY .1
1112 KI ND(NUMLAY ) 2
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CFAS SUBPROGRA M ELEMENT SYPIO P

1113 COVCR(NUMLA Y ):CLDZ
4 111 3A 55 ( NuML A Y ) : B A S M T D
415 NUML AY : NUMLAY .1
1116 KI NDINUM L AY ):3
417 C OV E R ( NUMLAY ):CLO3
1118 BA SE(N UM LAY :BASHI

4 1119 RETURN
1120
1121 C COD E MIDDLE CLOUD
1122 290 NUMLAY:NUML AY .1
1123 KIND(NUMLAY):2
11211 COVER( NUMLA Y) :CTOT
1125 BA S E( NU I I L A Y ( : BASM IO
1125 RETURN
421
1128 0 COD E HIGH CLOUD .
1129
833 300 NUMLAY :NJML AY,1
431 K I N D( P4U MLAY ) : 3
1132 C O V E R ( N U M L A Y ) : C T O T
4 33 BA SE ( NUM LAY ) : BA SHI
1134
1135 C BUILD CLEAR TO TOP IF TOTAL CLOUD OVERCAST AND HIGH TYPE 1450 OR ZERO.
436
1137 IF (CTOT .L5. 0.98) GO TO 310
438 IF I NHIT .LE. 0 )  GO TO 100
1139 310 R E T U R N
11110
441 C JUMP IF NO LOW CLOUD
4112
411 3 320 IF ( HLOW .GT . 650(7 .01 00 TO 430
1149
445 C CODE LOW CLO UD DEFINITELY PRE SENT.
913 6
4 4 7
1148 01:1.
4349
450 C JUMP IF MIDDL E CLOUD TYPE MISSING OR ZERO.
451
452 IF (MIOT .LE. 0 )  CO TO 330
1153
959 C CODE MIDDLE CLOUD DEFIN ITELY PRESENT.
‘55
956 02:1.
4 57 GOTO 340
115 8
1159 C JUMP IF MIDD LE CLOUD TYPE ZERO.
460
1161 330 IF (MIOT .50. 0) 00 TO 380
1162
463 C CODE MIDDLE CLOU D TYPE NIGHT BE PRESENT.
46 11
465 02:0.5
‘366
461 C JUMP IF HIGH CLOUD TYPE MISSING OP ZERO.
468
1169 340 IF INHIT .15 . C) GO TO 350
1170
1111 C COD! HIGH CL OUD DEFINITELY PRESENT.
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GUS SUBPROGRAM ELEMENT SYNOP

972
473 03:1.
4743 GDTO3~ 0
1175
476 C HIGH TYPE MI SSING OR ZERO, CODE MIDDLE CLOUD IF TOTAL OVERCAST.
477
478 350 IF (ClOT .GT . 0.98) GO TO 370
979 IF (NHIT .50. 0) GO TO 370
480
481 C CODE HIGH CLOUD MIGHT BE PRESENT.
1182
483 03:0.5
1184
1185 C DETERMINE THREE RANDOM CLO UD LAYERS.
486
987 360 CALL CASE1(G1.32.G3.CTOT.CLD1.CLD2 .CLD3)
488
489 C CODE LOW. MIDDLE, AND HIGH CLOUDS.
49(7
991 NUMLAY :NUML AY .1
1192 KIND(NUMLAYI:1
993 COVER INUMLAY) :CLD1
1194 B A S E ( N U M LA Y ) : A M A X 1 ( B A 5L OW ,H LOW )
495 NUMLAY:NUPtL AY.1
496 KIND(NUMLAY) :2
497 COVER (NUM LAY :CLD2

5 498 BASE(NUNLAYJ :BASMID
499 NUMLAY :NUML AY .1 S

5CC KIN)(NUMLAY):3
501 COVER(NUMLAY ):CLD3
502 BAS !(NUMLAY):BASHI
503 R E T U R N
5011
505 C DETERMINE TWO RANDOM CLOUD LAYERS.
506
50 7 370 CALL CAS E2(G1.02 .CT OT .CLD 1.CL D2 I

-

~~~~ 508
509 0 COD E LOW AND MIDDL E CLOUDS.
510
511 NUMLAY :P4UMLAY.i
512 KIND (NUMLAYI :1
513 COVER (NUMLAY ) :CLD1
514 BA SEINUMLAY ) :AMAX1 (BA SLQW .HLOW)
515 NUMLAY :NJML AY ,-1
516 KIN)(NUMLAY ):’
517 COVER 1NUM LAY) :CLO2
518 BAS !(NUMLAY):3ASMID
519 RETURN
52(7
521 C JUMP IF HIGH CLOUD TYPE MISSING OR ZERO.
522
523 380 IF (NHIT .LE. 0) 00 TO 390
524
525 C CODE HIGH CLOUD DEFINITELY PRESENT.
526 -

527 03:1.
528 GO TO 400
529
530 C JUMP IF HIGH CLOUD TYPE ZERO.
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CFAS SU3PROGRAM ELEMENT SYNOP

531
532 390 IF (NHIT .:o. 0) GO TO ‘42(7
533
539 0 CODE HIGH CLOUD MIGHT 96 PRESENT.
535

5- 535 03:C.5
537
538 C DETERMINE TWO RANDOM eLOUD LAYERS.
539
590 400 CALL CASZ2IG1.33.CTOT .CLD1.CLO3)
54 1 - S

542 C CODE LOW AND HIGH CLOUDS.
5433
549 NUMLAY:NJML AY.1
545 KIND(NUMLAY )~~1 

S

546 COVER(NUMLAY ):CLD1
547 B A S S ( N U M L A Y ) : A M A X 1 ( BASLOW. H LO W )
54 8 NUMLAY:NUML AY .1
543 9 KIND( NUMLAY ):3 S
550 COVERINUMLAY ):CLD3
551 BASE(NUMLAY ):BASHI

. 5 552
553 C CLEAR TO TOP IF TOTAL OVERCAST AND HIGH TYPE MISSING
559

5 555 IF (CTOT .LS. 0.98) GO TO 1110
555 IF (NHIT .LT. 0) GO TO 100
551 1110 RE T U R N
558
559 C CODE LOW CLO UD
563
561 4320 NUMLAY :P,IUMLAY,1
562 KINC (NUMLA Y )~~1
563 OV R (NUNLAfl:CTOT
569 BASE ( NUML AY ):AM AXI (BASLOW.HL OW)
565 RETURN
565
567 C CODE MIDDLE CLOUD DEFINITELY PRESENT.
568
569 430 G2:1.
570
571 C JUMP IF HIGH CLOUD TYPE MISSING OR ZERO.
572
573 IF (NHIT .L!. 01 00 TO 4340
5711
515 C CODE HIGH CL OUD DEFINITELY PRESENT.

-- 
576
577 03:1.
578 GOT O ‘150
579 C JUMP IF HIGH CLOUD TYPE ZERO.
580
581 43110 IF (NHIT .EQ. C) GO TO 460
582
583 C CODS HIGH CL OUD MIGHT BE PRESENT.
5843
585 o3:0.5 -

586
587 C DETERMINE TWO RANDOM CLOUD LAYERS.
588
589 450 CALL CASE2 (02,03.CTOT,CLD2.CLD3)
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590
591 C CODE MEDDLE AN D HIGH CLOUDS.
592
593 NUMLAY :N~JML AY.1
594 K IN) 1NUMLAY ) ~~2595 COVERINUMLAY ):CLD2
596 BA S (NUML*Y):BASMID

-
- 597 NUMLAY :N~)ML AY .1

598 KIND (NUMLAY ) 3
599 COVER (NUMLA Y ):CLD3
6CC B A S ( NUN LAY ) :BA SI4 I • 

S

601 RETURN
602
603 0 CODE MIDDLE CLOUD
604
605 960 NUMLAY :NLIML AY .1
6D6 KIND( N UMLAY) :2
507 COVER(NUMLA Y) :CTOT
608 BAS (NUMLAY):B ASMID
609 R E T U R N
610
611 0 JUMP IF LOW CLOUD AMOUNT IS MISSING.
612
513 970 IF (CLOW .LT. —1.0) GO 10 120
6143
515 C NO LOW CLOUDS . TEST MIDDLE AND HIGH TYPES AND TOTAL CLOU D COVER.
616
617 GO TO 24D
618
619 0 JUMP IF LOW CLOUD IS OVERCAST.
62(7
621 4380 IF (CLOW .DT. 0.99) GO TO ‘40
622
623 C JUM P IF TOT AL IS NOT OVERCAST.
6243
625 IF (ClOT .LT. C.99) CO TO 430
626 0101:0.99
627
628 C TOTAL IS OVE RCAST. JUMP IF HIGH CLOUD TYPE GIVEN.
629
630 IF (141417 .CT. 0) GO TO 490

5- 631
632 C HIGH CLOUD UNKNOWN. CLEAR ONL Y TO BASMID .
633
6311 NUMLAY :NUMLAY .1
635 KIND (NUMLAY):6
636 COV !R (NUMLAY :0.
637 SASE(NUMLAY)z0.
638 TOP (NUMLAY) :BASMID
539
6430 C JUMP ~OR LCW CLOUD AMOUNT MISSING OR ZERO.
641 IF(CLOW —0.05) 4370.500,500
6432
6113 0 CODE ALL CL EAR.
61s4 -

645 990 NUMLAY NJML AY .1
KIND (NUMLAY ):6

6117 CDVER (NUMLAY ):C.
6118 - BAS EIN UNLAY I O.
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649 TOP (NUMLAY I:TOPCLR
650
651 C JUMP ?OP LOW CLOUD AMOUNT MISSING OR ZERO.

j I 652
653 IF (CLOW •LT . C.O5) GO TO 470
559
655 C ASSUR E LOW ES T CLOUD COVER LESS THAN TOTAL CLOUD COVER RE QUIRED.

9 656 C IN ‘CA SES’.
-~ 651

658 5(70 CTEMP :CTDT— 0.01
659 LOW:AMIN1 (CLOW.CTEMP)
660
661 C JUMP IF LOW CLOUD TYPE PRESENT.
552
663 IF (LOWT .01. (7) CO TO 570
6643
665 C JUMP IF LOW CL OUD TYPE MISSING AND LOWEST BASE LT 6500 FT.
565
667 IF (LOWT .LT. C) GO TO 510
668 IF (H LOW •L T. 6500.0) GO TO 560
669
670 C JUM P IF 41514 CL OUD TYPE PRESENT.
67 1
672 510 IF INHIT .57. C) GO TO 5430
673 C JUMP IF TOTA L NOT OVERCAST AND HIGH TYPE IS MISSING.
67’4
675 IF (141411 .LT. 0) CC TO 52(7

-~ 676 IF CTOT .LT. 0.98) 00 TO 5(40 
5-

677
- 5 578 C COD E MIDDLE CLOUD

679
580 520 NUMLAY:NUML AY .1
681 NIND( NUMLAY) :2
682 COVER (NUMLAY) :CTOT
683 BASE(NUMLAY P:BASMIt4
6843 IF IRLOW .LE. 6500.0) GO TO 530
685 BASE (NUNLAY):HLOW
686 530 RETURN
687
688 C DETERMINE TWO RANDOM CLOUD LAYERS.
689
690 5(40 CALL CASEG (CL ’JW ,CTOT,CLO2,CLD3)
691
692 C CODE MIDDLE AND HIGH CLOUDS.

-
, 

693
6943 NUMLAY :NUML AY .1
695 KIND(NUM LAY ) 2
696 COVER (NUMLAY ):CLD2 S

697 BAS: (NUMLAY ):BASMID
698 IF (HLOW .L. 65(70.0) CO TO 550
699 BAS !(NUMLAYI:’-ILOW
700 550 NUMLAY:NUML AY,1
73)1 KIND(NUMLAY ):3
702 COVER (NUM LAY 3 CL03
703 BAS:(NUMLAY ):SASHI
70(4 RETURN
705
106 C CODE LOW CL OUDS MIGHT 95 PRESENT.Ii 707
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TCS 560 01:0.5
7(79 00T0600
710
711 C JUMP IF CO.
712

• 713 570 IF (LOWT .50. 3) 00 TO 58(7
714 IF (LOWT .59. 9) GO TO 580
715
716 C JUMP IF TCU
717
718 IF ( LOWT .59. 2) 00 TO 590
719
72(7 C CODE LOW CLO UD DEFINITELY PRESENT.

5 - 721
- 722 C1:1.

723 0010600
7211
725 C CODE CO PRESENT AND ASSURE THUNDERSTORM IN WEATHER.
726

- - 727 580 N C3:3
728 NWS * (7 ) : MA XO N W EA ( 7 ) . 9 0 )
729 CO TO 595
730
731 C CODE ICU PRES EN T AND ASSUR E SHOWER IN WEATHER.
732
733 590 NCB:2
734 NWEA I7) :MAXO(NWEA(7),BO)
735 535 IF(MSPW .11. NWEA I7)1 MSPW :NWSAI7)
736
737 C JUMP IF MIDDL E 0.000 TYP E PRESENT.
738
739 500 IF (M1DT .DT. 0) 00 TO 710
740
741 C JUMP IF MIDDL E CLOUD TYPE MISSING.
742
743 IF (MIDT •L 1. 0) 00 TO 70(7
744
745 C JUMP IF HISH CLOUD TYPE PRESENT.
746

S 747 IF INHIT .01. 0) 00 10 63(7-- 7438
799 C JUMP IF HIGH CL OUD TYPE MISSING.
750
751 IF (NHIT •LT. 0) 00 TO 630
752
753 C CODE LOW AND POSSIBLY MIDDLE AND HIGH CLOUDS.
75”

NUMLAY :NUML AY.1
756 KIND(NJMLAYI:1
757 COVER 4NUNLAY) :CTOT
758 BASE (NUMLAY ):A MAX 1(BASLOW ,HLOW )

II 759 C RETURN IF NO CO OR TCU
750
761 IF (NOB .05. 2) 30 TO 610
762 RETURN -

763 610 NUMLAY :NUML AY.1
764 KINDINUMLAY):?
765 COVER (NUMLAYI :CTOT .REDUCE

- , 766 BAS !(NUNLAYI:B ASMIO
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767
758 0 RETURN I~ N O  09
769
770 IF (NCB .GE. 3) 00 TO 620
771 RETURN
77 2 520 NUMLAY: NJML AY.1
773 KIND (NUMLAY):3
771i COVERI NUMLAY ) :CTOT.REDUCE. .2
775 9A55(NUMLAY ):BASHI
776 RETURN
177
778 C JUMP ON NEITHER OR TCU OR CB.
779
780 630 00 TO 1640. 660. 680), NCB
781
782 C DETERMINE TWO RANDOM LAYER S.
783
78’) 590 CALL CAS G (CLOW .CTOT.CLD1.CLD3)
785
785 C CODE LOW AND HIGH CLOUDS.
787
788 NUMLAY :NJML AY.1
789 KIND(NUMLAYP:1
790 COVER INUMLAY):CLO1

5- 791 BAS ( N U M L A Y ) :A MA X 1( B A S L OW , H L O W )
792 NUMLAY :NUML AY .1

- S KIND U,1UMLAYP:3
7943 COVER (NUMLAY):CLO3
795 BAS !(NUMLAYI:BASHI
795
797 C BUILD CLEAR LAYER TO TOP IF TOTAL IS OVERCAST AND
798 C HIGH TYPE NOT GIVEN
799
800 IF (ClOT .LE. 0.98) 00 TO 650
801 IF (N4IT .L!. 0) 00 TO 100
802 650 RETURN
803
804 C CODE LOW CL OUD.
805

Ii 806 660 NUMLAY :NJML AY+1
-

- 807 KIN )(NUMLAY ) 1
808 COVERt NUMLA Yl :CLOW
809 BAS E (NUMLAY) :AMAX 1(BASLOW.NLO ~3I

S 810
811 C DETERMINE TW O RANDOM CLOUD LAYERS.
812 CALL CA S!6 * CL OW .CT OT .CLD 2, CL D3 3
813
814 C CODE MIDDLE AND HIGH CLOUDS.
815
816 NUMLAY :NJML AY~~1fl 817 KX ND( NU M LAY) :2
818 COVER NUM LAY ): C L DZ.REDUCE
819 BAS !(NUMLAY) BASMID
820 NUIILAY :NJML AT.1
821 KIND (NUMLAY):3 -

822 COVER (NUMLAY ):CLD3
823 BAS !INUMLAY):B ASHI

1 S211
$25 C BUILD CLEAR LAYER TO TOP IF TOTA L IS OVERCAST AND HIGH TYPE NOT GIVEN
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826
827 IF (CTOT .LE. 0.98) GO TO 670
828 IF (N4IT •LE . 0) GO TO 1CC
829 670 R E T U R N
830
831 C CODE LOW. MIDDL E AND HIGH CLOUDS.
832

-
S 833 680 NUMLAY :NUML AY.1

8343 KIND(NUMLAY) :1
835 COVER (NUMLAY) :CLOW
836 BAS: NUMLAY :AMAX1 (BASLOW ,HLOW )
837
838 C DETERMINE TWO RANDOM CLOUD LAYERS.
839
84(7 CALL ASE6 ICLOW .CTOT.CLOZ,CLD3)
841 NUMLAY:NJM L AY .1
8112 )CIND(NUMLAY):2
843 COVERINUMLAY) :CLD2.REOUCE
844 BASS (NUMLAY):BASMID
845 NUMLAY:NJML AY,1
846 K IND( NUMLAY) :3
847 COVER( NUMLAY):CLD2.RSDUCE..2+I1.—CLD2 .REDUCE..2).CLD3
848 BASE(NUMLAY) :BASHI
8435
850 C BUILD CLEAR LAY ER TO TOP IF TOTAL IS OVERCAST AND HIGH TYPE NOT GIVEN
851
852 IF (CTOT .LE. 0.98) CO TO 90
853 IF (NHIT .LE. Cl GO TO 100
8543 690 RE TURN
855
856 C COD! MIDDLE CLOUD TYPE MIGHT BE PRESENT. 

S

857
858 700 02:0.5 

5

859 00T072O
860
861 C CODE MIDDLE CLOUD DEFINITELY PRESENT.
862
863 710 02:1.
864
865 C JUMP IF HIGH CLOUD TYPE PRESENT. S

866
867 720 IF (NHIT .91. 0) GO 10 800
868
865 C JUMP ON MIS SING HIGH TYP E ONLY IF TOTAL IS NOT OVERCAST.
870
871 IF NHIT .OE. 0) GO TO 730
872 IF (OTOT .LT. 0.98) GO TO 770
873 5-
8743 C JUMP ON EITHER TCU OR CO.
875
876 730 GO T O ( 7 8 O~~750.76C ) .NCB
877

5- 878 C DETERMINE TWO RANDOM CLOUD LAYERS.
379

5- 88(7 7430 CALL CASES (CLOW-,CTOT.CLD1,CLD2)
881
882 C CODE LOW AND MIDDLE CLOUDS.
$83
$843 N U M L A Y ~ NUNLAY .i 5-
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885 XIND (NUMLA Y~~ 1
886 COVZR INUMLAY) :CLD1
887 B435 (NUHLAY) :AMAX 1(BA SLOW,IILOW)
888 NUMLAY :NJML AY.1
889 KIND(NUMLAY ):2
890 COV ER( NUNLAY) :CLD 2
891 - BASE (NUMLAY ):BASMTD
892 R E T U R N
893
8943 0 CODE LOW AND MIDDLE CLOUDS.
895
996 C DETERMINE TWO RANDOM CLOU D LAYER S.
89?
898 750 CALL CA SES ICLOW, ClOT. CL OI. CLD2)
899 NUMLAY :NUML*Y,1
800 KINC ( NUM LAY) : 1
901 COV ER ( NUMLAY ):CLD1
902 9ASE ( NUMLAY ):AM AX I I SASLOW , HL OW )
803 NUMLAY :NUMLAY .1
9043 K IND( N UMLAY ) :2
905 COV RI NUMLAY ):CLD1SREDIJCE.( 1.—CLD1.REDUCE)SCLD2
906 SASE (NUMLAY):945M10
907 RETURN
90$
909 C CODE LOW MIDDLE AND HIGH CLOUDS.
910
911 C DETE RMINE TWO RANDOM CLOUD LAYERS.
912
913 760 CALL AStC (C LOW.CTOT.CLO1,0L02)
9143 NU~fLAY:NJML AY.1915 K IN D( N UMLAY) : 1
915 COVER (NUMLAYI:CLD1
917 BAS E ( NUMLAY )  A MA X 1 ( BA S L C W . H L O W )
918 NUMLAY:NJML AY.1
919 KINDINUMLAY ):2
920 COVER ( NUMLAY ) :CLO1.REDUCE. 31 .—CLD1’ REDUCE) .CLD2
921 BAS (NUMLAY):B ASMIO S

922 NUMLA Y :NUML AY.1
923 KI ND( NUM LAY) : 3
924 COV ER(NUMLAY):CLD1.RCDUCE..2 

S

925 BAS Z ( N U M L A Y ) : SA S H T
I 925 RETURN

92?
928 C CODE HIGH CLOUD MIGHT 05 PRESENT.
929
930 770 03:0.5
931 GO TO 810
932
933 C CODE HIG H CLOUD DEFINITELY PRESENT.
934
935 8CC 03:1.
536
937 C JUMP ON EITHER TCU OR CB.
938
939 81(7 90 TO (82(7, 84(7, 850), NCB
540

r 9431 C DETERMINE T4RCE RANDOM CLOUD LAYERS.
942
9113 820 CALL CASES (52.03,CLOW.CTOT,CLD1,CLD?,CLD3)
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944
94 5 C CODE LOW E MTDD E. AND HIGH CLOUDS.
946
947 830 NUMLAY :NJML AY.1
9118 K IND( NUM LAY) : t
949 COVER (NUMLAY ):CLO1
9 50 BA S! ( NU M LA Y )  :AM AX 1( BASLOW. FILO W a
951 NUMLAY :NUML AY,1
952 KIND (NUMLAY):2
953 COVER INUMLAY ) :C1)2
954 BASE (NUMLAY ):BASMID
955 NUMLAY :NUML AY .1
956 KIND( NUMLAY ) :3
957 COVER INUM LAY) :C LD3
958 BA S (NUMLAY):3ASHI
959 RETURN
960
951 C DETERMINE THREE RAN DOM CLO UD LAYERS WITH TCI.l.
962
953 8430 CALL CAS!3lG2,G3,CLOW.CTOT.CLD1.CLD2.CLD3,RZD~JCE)
964 CO TO 830
965
966 C DETERMINE TH REE RANDOM CLOUD LAYERS WITH CB.
967
968 850 CALL CASE11IGZ.G3.CLOW,CTOT,CLDI.CLD2,CLD3.REDUCE)
969 00 TO 83D

5

5 91(7 END

9,

i i
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CLOUD—TOG.CFAS.TOPS
1 SUDROUTINF T3PSITERHI ,NWrA.DLA T )
2 C -

- 3 0 R OU T I NE T O DE T E R M I N E  CL O UD T~~~S GIVEN CLOUD 3ASES . CLOU D COVER,
- 11 C AND WEATHER.

- - 5 0
- 6 C TERHT : TE RRAIN HEIGHT IN FEET

7 C NWE A : W A T H R  IN AR EA (WMO CODE 4677)
8 C WEAH IT : EXPECTED HIEGHTS OF CLOUD TOPS IN 100 S OF FEE T DUE TO

4 
9 0 wE A TH E R

S
I 10 C KCURW : WEATHE R FACTORS FOR WX 5C—99

11 C K P W E A  : W EATHER FACTORS WX 10—2 9
S -

~ 12 C TRIEMO : THI CKNESS OF CLOUD IN FEET AT MSL
13 0 STMICK : CLOP E OF CLOUD THICKNESS WITH RESPECT TO BASE OF CLOUD
14 C ABOVE MSL
15 C CLDTOP MAXIMUM HEIGHT OF CLOUD TOP IN FEET
15 C SAMT : CONVE RS ION FACTOR FOR CLOUD COVER TO CLOUD THICKNESS

- 17 C F A C T O R
18 C D IAl : LATIT UDE
19 0
20 C DERIVED LAYERED CLOUD INFORMATION

‘H 21 C
1 22 C NUMLAY : NUN3ER OF LAYERS GENERA TED

- 1 23 C KIND : KIND OF CLOUD LAY R
211 C 1 :L O W
25 C 2 : MIDDL E
26 C 3 :HTCI4
27 C 4 : rO D
28 C 5 : LOWEST CLOUD

-
S 29 C 6 : CLEAR LAYER

3C C ITNIN THIN LA YE R DESIGNATOR
- 31 C MISSI NG : NOT TH IN

32 C 1 : TH I N
33 C COVER : CLOUD COVER IN LAYER 10.0 — 1.0)
34 C BASE : HEIGHT OF THE BASE OF LAYER. FEET.
35 C TO P HEIGHT OF TOP OF CLOUD LAYER , FEET.

-
~~~~ 36 C

37 DIMENSION N W EA (7 ) .W EA H IT ( 3 ) . K C U R W I 5 ) . K P W E A U D ) .T H IC K C I 7 ) .ST H I C K( 7 1
38
39 COMMO N/ CL OU D~ FM UM LAY,KN2t1C) . IT HINI1D) .C0V !Rt1D).8*S5(10) .TOP(1O)

- - 11(7
41 DAT A
112 •(WEAHIT (K),K:1 .2)/9000..14000./
(43 •SAMT/1.5F
434 •KCU RW/ 1.2 .2 . 2 .3/
‘*5 .K PWEA /1. 0,0,0.0, 1. 2.2,2. 3. 1,1.1. 2. 1. 2.2.2, 0. 21
116 •THICKC /0., 1287.. 2843 • .432!. .5864 .. 76 36 .,984 3.!
117 .STHICK/O. .0.13108.C.25523.O.41S’7.C.62827.0.871149.1.11911
118
119 0 CALCULATE MAXIM UM CLOUD TOP
5(7
51 CLOTOP:40000.— 110000.tBO.).AB5(DLAT,
52

Ii 53 C CALCULATE WEAT HER FACTOR 3 HEIGHT.
U 511

55 WEAHIT (3):35000.— (13000./90.).A85(DLAT)
56
57 C RETURN I~ MO CL OUD LAYERS
5s
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CFAS SUBPROGRAM ELEMENT TOPS

59 I~~INU I~LAY .91.9) 00 TO 10
53 R E T U R N
61
62 C SET WEAT-4CR ~AC TOR TO ZERO

S 63
64 10 MW !A :~
65

S 
- 65 C STEP THRU W EATHER

67
68 DO 30 NUMWEA :1,7
69
70 C JUMP IF W E A THER IT 5(7

3 71
72 IF(NWEA(NUM W!A) .LT. 50) 00 TO 20
73
711 C DETERMINE WEA THER FACTOR.
15
75 INDCX :NW A (NUMW A )~~1C.4
77 KWEA :MAXC( KWEA ,KCURW (INDEX) )
78 00 10 30
79
80 C JUMP IF WE A TH ER GT 29 OR L T 10
81
82 20 IFI NWEA INUMWCA ) •GT. 29) CO TO 3D
83 I F ( N W E A ( N U M W E A )  .LT. 10) GO TO 30
84
85 C DETERMINE WEATHER FACTOR
86
87 IND!X:NWEA (NUMWEA)— 9 S

S 88 KWEA MA XDtKWEA ,K PWEA1XWDE X~ )S 
89 30 CONTINUE

4 90
- - ~- 91 C STEP THRU CL OUD LAYERS

92
93 90 60 LAY:1,NUMLAY
‘4
95 C JUMP ON KIND OF CLOUD
96

-ci 9? ISWIT:KIND (L AY I
98 GO TO (40. 9(7, 110, 40, 50. 60). ISW T

- - 99
-
~ 100 C JUMP IF NO SIGNIFICANT WEA THER PRESENT .

101
102 (40 IF(KWEA .EO • 0) 00 TO 50
103
104 C DETERMINE CLOUD AMOUN T THICKNESS FACTOR
105
lOG FACAMT : SA M T .C OV E R ( L A Y )
it’?
108 C DETERMINE TOT AL cLOUD THICKNESS FACTORS
109
110 FACT :?ACAMT .’( NSA
111 KFACT:FACT,1.
112 DF*CT:FACT .1.—KFA CT
113
1143 CAL CULATE CLOUD TOP TN FEET ABOVE TERR.*IN
115
116 TOPILAY):BASCIL AY ).THICKO (KFACT) .STHICK (KFACT).IBASE(LAVP.TERNT). - :
117 •DFA T.ITHICKO(KFACT’l).STH !CK(KFACT .l)s(BASE(LAY)•TCRHT))

1-88 
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CFAS SUSPROBRAM ELEMENT TOPS

118 
-

119 C LIMIT CLOUD TOP
12(7
121 T O P ( LA Y ) :A N I N I (T O 0 ( L A Y ) , C L DTO )
122
123 C JUMP IF FOG LA YER
124
125 IFI ISWIT .EO. (4) 00 TO 50
126
127 C ACC OUNT FOR WEATHER IN ITS OWN RIGHT.
128
129 TOP (LAY):AN AX 1(TOP (LAYI,WEAIIXTIKWEA ))
13(7 00 TO GO
131
132 C JUMP IF FCC LAYER.
133
134 50 IF (ISWIT .EQ. 43) 00 TO 60
135
136 C DETE RMINE CL OUD AMOUNT THICKNESS FACTOR
137
138 FA CA MT :SAMT .COV E R ( L AY )
139
14(7 C CALCULATE TO TAL CLOUD THICXNE SS FACTORS.
1111

KF A T :FACAMT .1.
1~~3 OFACT :FACA NT.1.—K FACT

S 1434
1(45 C CALCULATE CLOUD TOP IN FEET ABOVE TERRAIN
1116
1(47 TOPILAY):BASE(L AY)+THICKO(K!ACT).STHICK(IV ACT)SIBASE(LAY)•TERHT)
148 .DFACT.(THICKCIKFACT.1I.STH!CIC(KFACT.11.tBASE (LAYI•TERHTI)

-
~ 1439

1SC C LIMIT CLOUD TOP
151
152 TOP (LAYI:AMI N1 (TOP (LAY j.CLDTOP)
153 60 CONTINUE
154 RETURN
155 END

1;
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CF A S SU 3?RD~~~ ’4 LEM~~;T U A ) T h T

C LCUD— FOC .C FAS. UA DINT
1 SU3~~OUT I uAD :NT
2
3 2 ROUTIN E IC r4TERP RET U P P E R  AI~ C3E/~~E’ IN T~~~MS OF 0F33 PA R A M TC~~
14

5 3OJR C S 3F I’~ ’JT A~~.. ~~~ u’p~~ ~IR U’~-3TN3 ; ( RAOO3 ) CF PRESSJ R ,
C C T:I~PERA T~~~: ~~0 D WPCT~~T DEPf lCSSIC N.
7
8 C I!~P~ T CAT~n

c I X  X 0 0 0 T A -\C: C~ ~~~C3 S ITE F R O M  IX REF . N TO ME TE RS.
11 0 ~ Y V D O l T  A’~ Il IF ~ S~O 3  S IT E  FR3’I T Y R E F ,  H : T  0 M T E ~~~.

S 12 C 114 E T A T : 3 ~ !L lVLTTI - -~ . :cvr  “E~~N SEA t E V ’ L P  METERS .
13 -: = o~~~~: o~

- o -;
~ ( 3 — 1 4 4 0 )

‘.. C — t i A O P E C O A L  RAOO - )
15 1131) = A .T t T ’ Jl DF RA3 ~ REP3~~T T N S  LrVE L , M TER~ 

-

1: c IP(1) rr: lSL-~E 3F RAC - REP ORT IMI LEV E LS’  M LLIEA S.1D
17 ~~ ( I) T .T~~~~E (7 F ;~~ C~ ~~E~’0RT IM I  L:v:L. ( D O D .  K. ).1~’C 1 0 3 1 0 )  = c:~JFo:N~ D E ~~~~ C N  OF R A C E  ro o T ~~~c L E V E L ,  (2 :3.  CJ . 1 C
13 kR~~L = ‘ M I R 30 ~ A )3 PDRTI1~D LEV!LS

01 ~~3U 0 / D 3  O A T A 0-Y~~ RAME IPI

IVA LU : IY ornlAT IN VAL u E Cr T HE ‘409  ( 1— 1 0)
C C NO CF ~D E PA R A M 3 ~’E1~E OBTA:~’ABLF Tr~~’- TH rA C3 .

25 10 MC MISS ~~3 O~ IN 03 M O I C T E N T  D A T A  IH ~~i0 RLD 3.
IC C O— 1~ : COM E MIES INC CR INCo’~S:STOr;T DATA ~~ T HE R - A c D .
I’ MI~~ C — 0  H~~I0 ’4T C F T I :  3A 3  CF IMI LcwZs r C LOJ C ( - ~O L I .  0EK~~~~ T ERO.

0 C M~~X T C~ : ~I:: I- -~T or T HO T O O  OF T H H ID I- ECT C L 3 U D  (A ~~L) .  C K A ~~~T ERZ .
L~~~ V I  -3 = P E~~C EN CLO uD II JER I~ THE C F i D  LA1:R: . S

Co~~;13N / o~;~i:r’/ :x,:y,IH.TT ,I39c,IT’n:,Tv~~Lu, Ntjc!),~’:NoA S.32 •M~~~TC P ,~~~V , L C O V ( 9 ) , T Z C 3 D ) , t~’ (3 C J , I T ( 3 0 ) , I D D ( 3 C ) . N R R L  S

33
3” DI?~~NS1ON H Y ? ) , H L EV ( 1 C ) , P M P I S ) . T M P ( ° ) , D M P t ’ 3 )

4 ~~ A

D A A  ~ I S S / — ~~07C8 /

40 -
~~~ I LA Y : ,r

‘.1 1 L C O V ( L A Y ) : M I 3 S

‘44 oD IC L V I P N R R L  :-
5

C IONCRI P EPC ~~T I~ IN CO R R ECT PRESSUR E CCNV NTION
47  —

I F ( T P ( L !V )  .LT.  : A C S I I P ( L E V — 1 I ) )  GO 1(7 5
‘~9 V A L U C.
31 CD T O 210

C I~~~0 R L E V E _  IF ~R CSURE IS p~I5SI~ C

C I~~( : rt L r v )  .ME . MISS ) 03 TO 1(7

• ~, L M ~~’ — O
30 7 J=LE V , N R RL

57
1$ I L) = IZ ( JA )

L
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CFA 3~~RC ~AM :L i:’~T U A D~ N~

S9 Z P I J ) T P ( J A )
I T ( J F I T ( J A ) 

-
51 7 I 5 D(J ) 1 3 0(J A )  -

62 10 CONTINUE
63 I F I I T ( L EV )  .GT .  0 )  ITC ITC.1 - -

0 4  • 23 CONTINUE -

IDNOR R~~~O RT IF T E M P E RA T U R O  NO T SPEC IFIED AT T W O  LEVELS

; F ( IT C  .0:. 2 DO T 3  3D
V A L U : O .

71’ 00 TO 201
71
72 0 IM UP. A T M ~~C0 IT URE O P O C T F I CA T I D M  AT T -1~ HIGHES T V V O L .
73
74 39 I F( I T ( N R~~L)  .~~~~~~. MISS)  CO TO 4 0
75 NRR L :M RR L—1
70
77 C I0~~O RT REP O R T F RAO3 SIT E ELEVATION IC MISSINO
75
79 4 ( 7  ~~~CIH .ME. ~1TCS ~ C-C TO 5C -

-71
-‘11 CC T C 201
32 53 IZ (I) EH
83

C A L C U L A T E  110111 IN M E T E R S  A E D V E  -M EAN SEA LEVEL  OF T H E  M1~~POINTD
75 C Cr THE CFDB L A Y E R S

PD TRH:I4 
S

00 ~ C LAY: :  ,9
60 H M P C L A Y ) : t ( 4 L V ( L A Y ) + H L O V ( L A Y . 1 ) ) . . 1 5 2 , )— T O H

-S n

11 C DET E R ~~~ NE TEM P CF~~TURE AND D E W  POINT SPREA O- OCR THE CFOB LAYERS.
92

C!~LL ~~ C8 ( ’ - ~M P , P M P , T M P , D N F , V A L )
rj4

C DE T RMINC CL OUD COVE R 0111 FC L A Y E R S

C” 3 — L L  D E F C L 0 ( P M P ~~T M P ’ D M P , L C O V )  -
-

-~ OR -
S

111? DETERM IN E LOWE S T AND HI3HEST LA Y E R S  WTT H CLO.U U S
10-I
101

~~~X T O P : O
:03 0 0  70 LLY: ,3
1114 Lt~Y R=111- . AY -

L : V L~,Y ~~
) .NE. M ISS .AND. L C O V t L A Y R )  .G~~. C )  MI N B A : = M : N C C M ;NSA H

V’S .5,~~~yR) 
- 

S

107 IFIL C O V ILAY ) •t.E. MISS .A ND. L C O V ( L A Y )  .01. C)  M A X T O P M A X C ( M A X T O P ,
. L4 Y )

~~ 101 70 CO NTI NUE -

C C A L U L A T  lA CE A ’ .S T O P S  OF C LO U D L AY E R S  IN C K A M E T E R E
112
103 I r ( M A X T - OP .LE. C )  M A X T C P:I’ICS

IF(M:~~2~~; CI. 19) MTNS ~~~:M SS -

1I~ I~~(MI~~9A .~13. MIDDI  5~ TO SC

80 I r ( / A X T O P  .10. M I S S )  DO TO ~C

1-91
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3 0 4 5  S U’3’RO3~~A M ELEMENT UA D T M T

118 MAXT OP= HL E V C ~~A X T C P + 1. .C 3 C 4 8

C CALCUL AT E VA LUE OF C BS/ R E P
021
122 • 

9C M LA Y :
023  DC 10 -  L4V 1.9
104 I F ( L C C V ( L A Y )  .~~O. MISS) K L A Y ” L AY l
125 100 CONT I NUE
116 IF ( M L A Y  .N .  C) 00 TO liE
117 VA L U P.
3 0 8  CD TC 200 5

122 100 T’i~~LAY . 1 1.  :~ V A L U : E .
OIL I F ( M L A Y  . E .  3 )  V A L U~~~.

I0(ML AY .0: • GI VA L U 1Q .
1_ I V4LU:UE .*VA LU ) + VAL 3 /6.
133 200 IVALU:V A~ U
1:4 RETU RN

35 - END

1—92
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C FAS SUBPROGRAM ELEMENT UTH

CLOUD-F OO’CFAS .UTM
1 SUBROUTINE UTM(LON,LAT,EAST, NORTH ,CKPC )
2 C CONVERTS LONO TUOC AND LATITUDE TO UTM SAST ING AND NORTHING.
3 C CMRD IS LONGITUDE OF CENTRAL MER IDIAN.
43 REAL LAT
5 REAL LON

REAL NORTH
7 A = 63.782C64
8 AR E D : 63.350 3115
9 5 = .t’C68147849

10 Q .017453292 • L A ?
11 P 36C0. a (CMRD — LON)
12 C COSI O)
13 S = SIN (O)
14 T:S/C
15 52 2. . S . C
16 0 1. — (2. a 5 S S)
17 S4 = 2. • 5? • 0
1$ RHO A ~ SORTtI . — (6.7686580 E—03.S’SJ)
19 0 = 0 + (.00 5076492 * (0  — (.5 • 52)))
20 $ (4. 2951 3E—0S a ((1.5 • 0) — 52 a (511 I’ B.)))
21 XN 1 :ARE D . D
22 0 C * S • 1.17522155—1Z.PaP
23 0 = 0 + ((C.a3) • S • 2 .30151895— 2 3 .( P**4 )a

-~ 24 $ (5. — ( T a T )  + (9. a ((SaC)..?)) • (4. a tIE*C) *s43))))
25 NORTH •9996 • CXN1 • (0 • RHO))
26 0 = C • 4.84813635—O6.P
27 0 = 0 • I(C’a3 ) • (1. — (TaT) • ((E.C)..2P) S
28 S 1.8992115E—17a(P’’3))
29 EAST = (RH O • 0 a .9996) • 5.
30 RETURN
31 END

ii
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C FA S DA TA E L M ’ J T  ODSR P

CLCUC —030 .CF AS . CESDC?
1 1233 1120 - 1’ 125 - 1 10000 2
0 01 — 7 2 7 3 -3 — 3 2 7 6 0
3 51 ‘4 — 3 2 7 0 3  — 3 2 7 0 3  — 3 2 7 5 R  — 3 2 7 0 3  — 3 2 7 0 8
4 

• 
3 — 127 02  10 — 3 2 7 6 8

5 8 — 3 0 70 3 60 — 3 2 7 6 8
6 104! 23 C 117 1 10000 ‘4
7 42 — 3 2 7 0 3  — 3 2 7 0 8
8 1PC CD 51 — 7 2 7 6 3  —327 00 —327 68 —32763
‘3 3 — 3 2 7 0 9  53 — 3 2 7 2 - 1

Ic 0 — I D’ C 8  73 — 7 0 7 6 2
01 — 3 2 7 : 3  110 1
12 P — 3 2 7 0 3  2 3 C  — 3 2 7 6 0
13 57 1 1107 0 19 ~D0 ‘4
14 42 — I ~~~8 —3 276 1

130 60  00 ‘4 3 — 3 0 7 0 3  — 1 2 ’ C i  — 3 2 7 6 3
16 0 — Z 2 ’ 0 C  15 — 2 7 6 ’ ~
1? 3 — 170 3 73 — 2 7 03
OP C — 7~~~ 0-~’- 110 1
19 -2 — 3 2 7 5 3 233 — 3 2 7 0 2
70 1773 C 142 ! : IC ECI 4
21 22 1 1
2 2 1 — Z I ’ 6 S  — 3 2 7 6 ~ — 3 2 7 0 8  —3 760 — 7 2 7 6 8  — 3 2 7 6 9
23 3 — ‘1-3 7 3  —32708
74 1 —~~ “1- 2 34 — 7 2 7 1 1  5

— ? 2 T h 3  13 —~~20 3 0
IC C —3 7 0 3  115 — 7 2 7 6 1  -

2 7 ‘1J 1 ill 0 - - 1 i 0 C 0 - ~ ‘4
08  - — 3 2 7 0 [  — 3 0 7 6 5  — 3 7 7 C ~
29 1 3  32  — 3 0 7 0 0  — ! 2 7 0 3  — 3 2 7 0 : — 3 2 7 0 3  — 3 2 7 6 3
IC 2 — 3 7 7 03 4 ’  — 3 2 7 0 0

— 0 2 7 5 3  — I C
C — !I~- 0 9  70 1
‘ — 3 2 7 6 3  101 102

3’ 1237 1710 C 00 : 100CC 1
43 ‘0 

~~~~- I — 3 ’ 7 0 3
I — 3 2 7 1 °  — ‘2700 — 3 0 7 6 0  — 37 7 30  — 12700 — 30 7 62

‘ 0  ‘ — 32 ’ :  3 —1 2 — 3 2 7 6 7
31 1 ’ 4~ C 103 3 0 0 10
‘1 — 3 2 7 2 -3 — 3 I ’ C  — 3 2 7 0 3

‘411 ‘10 — 176 3 — 2 76 5  — 3 2 7 : 0  — 3 2 ’ 3~ ~ ‘27C’3 — I 0 ’ 0 3

~~~~ 

— 4 1 —327~ 3
4 2  7 — 3 0 7 0 3  —73  - — 3 2 7 6 3

:~ ‘~~ 1 : 37  3 33 1 10000 1’
44 — 2760 — 7 2 7 6 8  —327 13
43 -~~~ ~~ —327 03 — 30721 — 3 7~~C — 3 2 7 6 - 3  — 3 2 7 0 8  5

- — 3 1 7 1 0  “6 — 7 2 7 6 1
‘4 ’ 7 — 3 2 7 : 3 — 7 3  — 2 2 7 5 8  -

‘.6  750 - 7~~5 C 14 07  1 5000  2
4” — 3 3 3 8  — 3 0 7 2 2  —32700
SC 20 ‘42 ~4 - — 7 2 7 0 8  —32 76 1  — 3 2 7 6 8  —3 2 7 68

S — 3 1 ’C 1 4 3  — 3 2 7 1 3  -

~~ 7 — 7 2 0 1 - 1 — 7 3  — 3 2 7 6 0
5 3  0 2 1  I’S 3- 1 0112 10 2

— 3 7 7 0 5  — 1 27 1 3  — 3 2 7 6 1
20 iD ‘.4 46 — 3 2 1 0 1 1  — 3 7 3  —327 63

55 5 — 3 2 7 1 2  ‘.6 — 3 2 7 0 3
57 7 —3 2713 —73 —327 53
5(7 1069 033 0 31 2 2000 4
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S CF- ~ 5 D A T A  ELEM:MT C 3 5 c Z ’

59 95 —3 768 —32768 —32718 —3276 3 —32763 —32708
SC 2 13 — 3 2 7 5 8  - -

- El ‘4 5 54
62 0 2 75 10

- 63 3 2 103 C
- 

64 1023 2 2 3  C 00 — 2  311112 4+
65 30 43 — 3 2 7 6 3  — 7 1 7 6 1  — 3 2 7 6 ( 3  — 3 2 7 6 2  — 3 2 7 6 8

70 1427 10410  3 52 2 1502 1~
71 82 43 44 — 3 2 7 6 8  — 3 2 7 6 8  — 3 2 7 6 8  — 3 768
72 ‘4 6 13 — 3 2 7 0 8
73 7 4 — 10 — 3 766

- 74 1 3 02 —327~ 8
5 67 — 3 2 7 6 3

0 5 5  1)4 3 :4:3 — 2  7 50  4
71 43 44 ‘41 —32761 —32768 — 3Z7~~78 4 0 15 — 3 2 7 0 3
79 4 — 2 3  — 3 2 7 C C

3 52 — 0 2 7 0 8
Ill 6 1 87 — 3 2 7 6 8  - 5

7 33  ~~15 0 56 —2 7011 4
-‘3 CI 43 44 46 ‘40- —327 68 —32760

4 6 0 3  — 3 2 7 6 3
S 3 4 —2 0 —:2762 5

20 1 3 - 57 — 1 2 7 0 8
87 - 1 87 — 3 2 7 6 2

1333  0 4 3 5  3 1 2 ‘411CC 3 5
- — 3 2 7 6 0  — 11 ’613  — 32763 — 3 2 7 3 2  — 3 2 7 6 ( 3  — 3 2 7 6 3  — 3 2 7 0 3

22 ‘- 7 23 — 7 2 7 5 3
-S 0’. 3 — 3 176 1  — 3 2  — 3 2 7 0 0

7 1 57 — 3 2 7 0 9
-

S 074  22 1 C - 01 0 5000  4
-

- 
2 4  13 4 2  — 3 2 7 - 5 3 ~ 3 2 7 G 3  — 3 2 7 6 8  — 3 2 7 0 3  — 3 2 7 6 8
01 3 3 21 — 3 0 7 C C

-~ 5 7 32 — 7 2 7 8
C T  1 7 .~‘7 — 7 2 7 5 1
111 2 4~ 11 — 3 2 7 5 0

1440 11 01 2 0 7 0 0  4
S 000  03 4 2  — 3 2 7 5 3  —~~2 7 6 8  — 3 2 7 5 0  — 3 2 7 0 8  — 3 2 7 6 0

- - 1 1 3  ‘ 3 21 — 7 2 7 0 1
5 :7 32 — 3 0 7 0 3

S - 103 0 7 —37  — 3 2 7 6 8
2 43 3 — 12 7 3 3

100 301  3111 4 2 4  7 111110 4
6 3  4 7  — 0 2 7 6 3  — 3 0 0 1 8  — 3 2 7 6 8  — 3 2 7 6 3  — 3 2 7 5 8

3 3 21 — 1 2 7 0 6
- 17 32 — 3 2 7 ~~3

0112 1 7 .-77 ‘ — 3 2 7 0 8
- 

IV’ : 2 430 — 3 2 7 1 ”
Ii 1 7 70  1144 C’ 21 1 709  4

33 42 —327 03 — 12’03 —3 07 0-11 — 12758 —327~ S
‘II 3 3 — ‘‘‘

-I :14 5 17 32 — 3 2 7 0 3

I 1~~ 1 7 — 3 7  — ‘2 76 3
V’S 1 2 430 —327 08
107 617 4 3 4  C 67 3 17 C
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D I O A  EL~~i~~ 4T 0 9 ’ ’

0 0 0  ‘4 6 2 7 1 4 C
1111 5 — 3 2 7 0 8  — 3 2 7 6 8  — 3 2 7 6 8  — 3 2 7 3 8  — 3 2 7 0 3  — 3 2 7 6 0
121 1374 2 4 3  C 26 3 9 0

S 11’I 4 8 2 7 6 -  4 ‘4122 • 5 ‘41 — 3 2 7 6 8  — 3 2 7 6 8  — 3 2 7 6 8  —32768  — 3 2 7 6 8
123 1’332 130 1 0 113 3 ‘3 3

4 2 — 3 2 7 6 8  7 0 4 4
121 - 5 ‘4 3  — 3276-9 — 3 2 7 3 0  — 3 2 7 8 — 3 2 7 6 8  — 3 2 7 0 3

1435  C V ’  C 1 0 0  7 4 C
‘4 3 2 7 5 ‘4 ‘4
0 44 — 3 2 7 0 0  — 3 2 7 0 8  — 327 013  — 3 2 7 6 8  —327 60

034 6117 C 55 3 8 C
‘4 8 2 7 6 4+ 4

131 5 4 3  — 3 2 7 13  — 3 2 7 6 8  —32750 —327 13 —3276’)
132 :47 1  1311 - C 0 4 1 6  — 3  2 C
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TABLE 11-1

CFAS CODE 1
NUMTERICAL CODIFICATION FOR CFAS OF

AIRWAYS WEATHE R AND OBSTRUCTION TO VISION SYMBOLS

NEAREST
AIRWAYS DESCRIPTION WMO CODE CFAS S

CODE 4677 CODE

K Smoke 04 04

H Haze 05 05

D Dust 06-07 07

GF Ground Fog 11 - 12 12

BD Blowing Dust 30 - 35 30

BN Blowing Sand - 35 35

BS Blowing Snow 38 - 39 39

BY Blowing Spray None None

F Fog 41-49 45

IF Ice Fog 41 - 49 47

L- - Drizzle, very light 50 50

L— Dr~zz 1e, light 51 51

L Drizz le, moderate 52 - 53 53

-,  
L+ Drizz le, heavy 54 - 55 55

ZL—- Freezing Drizzle, very light 56 56

ZL- Freezing Drizzle, light 56 56

ZI.. Freezing Drizzle, moderate 57 57

ZL+ Freezing Drizzle, heavy 57 57 - S

R-- Rain, very light 60 60

R- Rain, light 61 61

R Rain, moderate 62 - 63 63

R+ Rain, heavy 64 - 65 65

ZR-- Freezing Rain, very light 66 66

ZR- Freezing Rain, light 66 66

ZR Freez ing Rain, moderate 67 67

Freezing Rain , heavy 67 67
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TABLE 11-1 (Continued)

CFAS CODE 1

NUMERICAL CODIFICATION FOR CFAS OF

AIRWAY S WEATHER AND OBSTRUCTION TO VISION SYMBOLS

NEAREST
AIRWAYS DESCRIPTION WMO CODE CFAS
CODE 4677 CODE

5-- Snow, very light 70 70

S- Snow, light 71 71

S Snow, moderate 72 - 73 72 - 73
S+ Snow, heavy 74 - 75 74 - 75

S SO-- Snow Grains, very light 77 77

SC— Snow Grains, light 77 177

SG Snow Grains, moderate 77 277

SG+ Snow Grains, heavy 77 377

SP-- Snow Pellets, very light 79 79

SP- Snow Pellets, light 79 179

SP Snow Pellets, moderate 79 279

SP+ Snow Pellets, heavy 79 379

0 IC Ice Crystals 76 or 78 78

IP-- Ice Pellets, very light 79 79

IP- Ice Pellets, light 79 179

IP Ice Pellets, moderate 79 279

IP+ Ice Pellets, heavy 79 379

IPW-- Ice Pellet Showers, very light 87 87

IPW- Ice Pellet Showers, light 87 187

IPW Ice Pellet Showers, moderate 88 88

IPW+ Ice Pellet Showers, heavy 88 188

RW-- Rain Showers, very light 80 80

RW- Rain Showers, light 80 180

RW Rain Shower s, moderate 81 81

RW+ Rain Showers, heavy 82 82
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TABLE 11-1 (Continued )

CFAS CODE 1

NUMERICAL CODIFICATION FOR CFAS OF

AIRWAYS WEATHER AND OBSTRUCTION TO VISION SYMBOLS

NEAREST
AIRWAYS DESCRIPTION WMO CODE CFAS

CODE 4677 CODE

SW-- Snow Showers, very light 85 85

S - SW— Snow Showers, light 85 185
— 

SW Snow Showers, moderate 86 86

SW+ Snow Showers, heavy 86 186

A-- Hail, very light 89 89

A- Hail , light 89 189

A Hail, moderate 90 90

A+ Hail, heavy 90 190

T Thunderstorm, light or moderate 95 - 96 96

T+ Thunderstorm, severe 99 99
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S TABLE 11-2
- CFAS CODE 2

- N UMERICAL CODIFICATION FOR CFAS OF

AIRWAYS SKY COVER SYMBOLS

S NEAREST
S AIRWAYS DESCRIPTION WMO CODE CFAS

CODE 2700 CODE

- X Partly obscured sky None 9

I X Totally obscured sky 9 9

1 0 Clear sky 0

Scattered (0.1-0.5 sky cover) 1 - 4 3
-

~ Broken (0.6-0.9 sky cover) 5 - 7 6

Overcast (1.0 sky cover) 8 8

For a minus sign ( - ) preceding ~~ , or ~~~, set variable name

ITHN(I) = 1.
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