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Preface

This manual summarizes the main and auxiliary software used to process
VAS (VISSR Atmospheric Sounder) retrievals at the Space Science and
Engineering Center at the University of Wisconsin-Madison. Since the software
is being developed in a research laboratory, it is constantly undergoing
change to upgrade and improve it. The programs described herein, with the
exception of VIPZ, are versions from May 1, 1984. The version of VTPZ
contained within the text is valid for May 3, 1984.

If there are any questions or suggestions, please mail them to:

Mr. James P. Nelson, III

Space Science and Engineering Center
University of Wisconsin

1225 West Dayton Street

Madison, Wisconsin 53706

S—— —
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Introduction

A large volume of software has been developed and writtenm at the
University of Wisconsin-Madison for the purpose of preparing and processing
VAS radiance data and then retrieving profiles of atmospheric temperature and
moisture. A person new to the Man-computer Interactive Data Access System
(McIDAS) and/or VAS retrieval processing would have a difficult time
assimilating and becoming familiar with the software without some type of
guidance. This document is intended to alleviate this problem by explaining
how the VAS software is operated in terms of McIDAS commands, program
flowcharts and program descriptions. The manual does not explain all of the
VAS software; rather, it covers only those programs of major importance to the
retrieval process.

The text comnsists of five chapters and six appendices. The first chapter
gives a broad overview of the retrieval process. The second chapter presents
each program in terms of modular flowcharts. The final three chapters deal
with individual programs within the retrieval process itself. These chapters
involve three levels of importance, ranging from the most vital software to
programs which are rarely used or have been deactivated. Chapter 3 details
the software used on an every day basis, while Chapters 4 and 5 contain
descriptions of several lesser used retrieval support and other discontinued
programs. ;

The final section of the reference contains six appendices. Appendix I
contains descriptions of different McIDAS terms used in the manual, such as
sounder area, MD file, etc. Appendix II describes constructs which exist in
one type of flow chart contained within the manual. Appendices III and IV
contain lists of all program subroutines and functions, including a
description of what each subroutine and function does. The fifth appendix
describes program code length, number of accesses to storage (I-0), etc., for
each program. Finally, Appendix VI is comprised of VAS retrieval software
reproductions.



CHAPTER 1
General Retrieval Outline

In ghis chapter, a éeneral summary of the VAS retrieval
process 1is presented. Included are both a description of the
steps undertaken when processing an area of retrievals in real
time and a flowchart outlining these steps, as well as a
corresponding series of sample processing commands. The flowchart
follows directly on the heels of the retrieval process
description, and provides a compact summary of the retrieval
scheme.

Optional programs within the flowchart are denoted as such.
Otherwise, if there is no attendant "optional" note, the wuser
should assume that a given program is required for the retrieval
process. In addition, the text description will differentiate
between general McIDAS (system) programs and VAS retrieval
processing programs by labelling the system programs as such.
Furthermore, text that relates to a given sample processing
command will be denoted by the number of the corresponding
command (in parenthesis). Since there are a total of 30 commands,
there will be 30 corresponding numbers located at the proper
locations within the text.

It should be noted that although this diséussion deals with
the processing of an area of retrievals, only minor modifications
in the keyin of retrieval program VTPZ are required to process
only a single retrieval. In addition, this discussion assumes the
user has a McIDAS terminal complete with a television (video)

monitor. Again, only minor changes in program commands are needed




to generate retrievals without a video monitor (known as the
"auto" processing mode). In order to process retrievals in this
mode, however, the user must know where VAS data exist in terms
of the sounder area's NW and SE corner latitude/longitude
coordinates. Any differences between the general discussion given
here and the AUTO mode will be duly noted in the appropriate
locations within the sample processing commands. Finally, to get
help with any program when examining different options to the
ones given here, simply key in "HELP program name," or examine
the program within the McIDAS User's Manual.

Initially, the radiance data for the retrieval(s) the user
wishes to process must be listed using system program LA and then
(optional, but highly advisable) loaded into one or more of the
user's sounder area(s) using system program AA (1). Following
this, system program DF is used to display the band 8 (window)
digital radiance data for the given area in a specified image
frame on the television (video) monitor (2). In addition, it is
also possible to plot a satellite-projection map over the image
using system program IC (3). After the band 8 image has been
displayed, the sounder area corresponding to the radiance data
just displayed must be pointed at using VPVA (4). This has the
effect of telling the system what radiance data it is to use for
the retrieval ‘processing. Then, as a quick check of the data
quality, one can use VDVA, which can be keyed in to 1list
brightness temperatures at the cursor location for all twelve
bands wused in the retrieval process (5). (Note: band 11 is

usually not used, due to excessive noise, so its brightness



temperature will be displayed as 999999).

Up to this point, we have dealt only with the raw VAS
radiance data. Retrieval processing of VAS radiance information
also requires both surface data (if the surface data option is
being used) and upper air guess data. This data is stored in both
Meteorology Data (MD) files and gridfiles. In addition, the user
must have a retrieval MD file to store the results of the
retrieval processing, as well as a '"scratch" gridfile for
temporary storage of grids of retrieval parameters produced by
program BNVA. One should check to see if these files exist using
system programs MDU and IGU (6). If the files don't exist, they
can be created using the same system programs (7). After the
files have been made, the upper air guess data is loaded into the
upper air guess gridfile using system program NMCU (8). At this
point, the following files should exist: sounder area (loaded by
AA), surface data MD file (schema: RSVC; for 1000 mb heights, sea
level temperatures and surface dewpoint depressions; no data
yet), upper air guess MD file (schema: VGSS; no data vyet),
retrieval MD file (schema: VRET; no data yet), upper air guess
gridfile (loaded by NMCU), surface gridfile (no data yet), and
the scratch gridfile (no data yet).

The next required step is IDVA, whose function is to
initialize the VASTEXT file and the retrieval MD file row header
(9). The VASTEXT file can be envisioned as a bookkeeping file
whose purpose is to keep track of many different retrieval
parameters, such as retrieval MD file number, sounder area,

retrieval type, etc. The VASTEXT file contents can be displayed




on the CRT at any time by using program LOVA (10).

The next steps involve IGU again and system program IGG. IGU
is used to set the grid file pointer to the upper air guess
gridfile (11), and IGG is used subsequently to list the grids
contained within this gridfile (12). This step is necessary to
pick out the grids containing the most suitable guess for the
sounder area being processed. Usually, the most suitable guess
will consist of the grids closest in time to the sounder area you
wish to process. Finally, the gridded guess data is reformatted
from the guess gridfile into the upper air guess MD file via GSVA
(13). In other words, values from numerous grids (up to 22,
consisting of 15 temperature grids, 6 dewpoint grids, and omne
1000 mb height grid) for a given gridpoint are stored at a
certain row and column coordinate in the guess MD file. This
completes the upper air guess data processing.

Thei next stage of the retrieval processing scheme involves
the surface data. This data is prepared using programs CSVA and
SRVA. CSVA calculates 1000 mb heights, sea level temperatures and
surface dewpoint depressions for each station and places the
results in the designated surface MD file (14). Then, SRVA takes
this data, generates a grid of one of the parameters, and places
the results in a grid location within a designated surface
gridfile (15).

The results of the surface data grid analysis can be
examined by first setting the gridfile pointer to the number
specified in the SRVA command using system program IGU (16), and

then using system program IGTV to contour the desired parameter



on the video screen (17). If bad analyses of any or all three
surface parameters result, the wuser should first clear the
graphics screen and then re-plot the satellite projection map
over the image (using system programs EG and IC), and then go
back and plot the surface data with PLVA (18). Then, unacceptable
reports can be deleted with XRVA (19). Note the MDU SET before
the execution of XRVA. Following this, the process from SRVA
forward must be done again to generate corrected grids of any or
all of ghe three surface parameters (20).

With the completion of the surface analyses, it is now
possible to do the actual VAS retrievals. However, before the
retrievals are made, set the "NO. RETRIEVALS=" value in the
VASTEXT file to O by using program SPVA (21). This will ensure
that the correct number of retrievals about to be performed is
stored in the VASTEXT file. Then, the retrievals can be made by
executing program VIPZ (22). This program generates profiles of
temperature and moisture, and also creates an image of total
precipitable water vapor. Note the example of the VASTEXT file as
it stands after the area of retrievals has been processed.

Up to this point, it has been possible to carry out the
retrieval processing via either a video or non-video terminal.
However, since the emphasis from now on lies mainly with visual
retrieval editing, only a video terminal should be used.

After the retrievals have been generated, various retrieval
parameters (such as height, temperature, etc.) can be viewed on
the video screen using program PLVA (23). Then, before grids of

retrieval parameters are generated by using program BNVA, IGU




should be executed again to set the gridfile pointer to wherever
the user desires the results of BNVA to be placed (24). Usually,
the retrieval paraméter gri&s are stored in avdifferent gridfile
(the scratch gridfile) than either the first guess or surface
gridfiles. At this point, BNVA is executed, with the results
being stored in the scratch gridfile (25).

Since one of the statements outputted by BNVA indicates into
which grid of the gridfile the analysis was stored, IGTV can be
used again in. the same fashion as with the surface data to
contour various retrieval data grids (26). Poor analyses can then
be corrected in the same manner as the surface data analyses (EG,
IC, PLVA, MDU and XRVA) (27). If some deletions are done, the
user must repeat the steps from BNVA (step 25) onward to assess
how the deletions affect the gridded contours (28).

Finally, VAS gradient winds can be produced and plotted
using GWVA (together with height grid(s) generated previously by
BNVA) (29). Note that the grid number(s) in which the gridded
height results of BNVA were placed WILL HAVE CHANGED if any
deletions were done (see step 28 above). This is so because BNVA
will place wupdated retrieval grids (after deletions have been
done) 1in positions after the original unacceptable grids. (In
the sample processing commands associated with this discussion;
it was assumed that no deleting was necessary and that therefore
the 500 mb height grid was grid number 1.)

Lastly, if retrievals from a different time period must also
be processed, a more up to date (closer in time) first guess can

be generated using the just-completed retrievals via program UGVA



(30), and the entire procedure begins anew.
On the pages following the flowchart, a sample of McIDAS
keyins for the processing of a typical retrieval area is

presented. These commands correspond directly to the above text.
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OPTIONAL :
/F ANY BAD
SURFACE ANALYSES,
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END




Note:

Summary of Files Used

assume the user has been assigned sounder areas 4176-4191,

MD files 4176-4191, and gridfiles 4176-4191.

A.)

B.)

c.)

D.)

E.)

F.)

G.)

H.)

1.)

2030

3.)

sounder area (data at 1248 GMT, 21 MAY 84): 4190
digital area for storage of total precipitable water vapor
image (created by retrieval program VTPZ): 4191
surface data MD file (schema: RSVC; containing Z100, TSL.and
DD): 4183
upper air guess MD file (schema: VGSS): 4184
retrieval MD file (schema: VRET): 4185
upper air guess gridfile: 4190
surface grid file (containing grids of 72100, TSL and DD):
4189
scratch gridfile fof temporary storage of retrieval  grids:
4191

Command Sequence
Loéate, and move radiance data:
LA 1300 1310 (lists GOES-EAST realtime VAS sounder
areas)
then:
AA 1305 4190 ASIZE=ALL (assume area 1305 contains VAS
radiance data from 1248 GMT, 21 MAY 84)
Load digital sounder area into given image frame on
television monitor: (***% in AUTO mode, numbers 2 and 3

are not done *%%)

DF 4190 1 EC 35 90 2
Draw map over image (satellite projection):

IC

11
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4.) Point to correct sounder area:
VPVA 4190
5.) Display brightness temperatures at cursor location:

VDVA B
6.) Check to see if necessary MD and gridfiles exist:

MDU LIST 4176 4191
IGU LIST 4176 4191

7.) Create MD and grid files (if the files do not exist):
MDU MAKE 4183 RSVC 1 X X 84142 "SFC DATA 12GMT 21 MAY 84
MDU MAKE 4184 VGSS 1 X X 84142 "U/AIR GUESS OOGMT 21 MAY 84
MDU MAKE 4185 VRET 1 X X 84142 "VAS RET. 1248 GMT 21 MAY 84
IGU MAKE 4189 "EDITED SFC DATA 12GMT 21 MAY 84
IGU MAKE 4190 "LFM FROM 84 05 21 00
IGU MAKE 4191 "SCRATCH GRIDFILE FOR RET. GRIDS

Note: Text labels after quotation marks are optional (but
recommended) and only for the user's benefit.

8.) Load current upper air guess into guéss gridfile:
NMCU 0 4190 FILE=LFM0OZ "LFM GSS FROM OOGMT 21 MAY 84
9.) 1Initialize VASTEXT file and row header of retrieval MD file
for displayed image:
IDVA 4185 1
(*¥** in AUTO mode, IDVA 4185 1 45108 35080 AUTO=1, as an
example, having specified the NW and SE cormers to be
covered as 35 to 45 degrees N latitude and 80 to 108
degrees W longitude **%)
10.) Check VASTEXT file contents:
LOVA

11.) Set gridfile number to upper air guess gridfile:




12.)

13.9)

14.)

15.)

16.)

17..)

18.)

IGU SET 4190

List grids in gridfile 4190:

IGG LIST Note: grid 33 usually starts sequence of
12-hour forecast grids.

Reformat guess from guess gridfile 4190 into guess MD file
4184, for the 12-hour forecast sequence, starting at grid 33:

GSVA 4190 33 4184

Calculate Z100, TSL and DD for each station in real time
surface hourly observation MD file (one of MD files
1-10,schema = SVCA), and load into surface MD file
(schema = RSVC) 4183:
CSVA 4183 Note: hour of surface data will be 12
GMT (truncation of satellite observation time) and, thus,
row 12 in MD file 4183 will be used to store the data.
Create one grid each of Z100, TSL and DD ( data taken from
surface MD file 4183) and store in grid ©positions
1-3 in surface gridfile 4189:
SRVA Z100 4189
SRVA TSL 4189
SRVA DD 4189
Examine results; first set gridfile to 4189:
IGU SET 4189
Contour data in gridfile 4189:
IGTV 1 20 SAT (Z100--grid number 1)
(*¥**% in AUTO mode,
IGTV 2 3 SAT (TSL--grid number 2) numbers 16-20 are
not done **%)

IGTV 3 3 SAT (DD--grid number 3)

If bad analyses result, examine surface MD file. First,

13
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19.)

20.)

21.)

22.)

clear the graphics screen:

EG, followed by

IC (draw satellite projection map over image)

then:

PLVA Z100 MDNR=4183 MDRR=12 for 2100 (with  MDNR,

MDRR indicating MD file and row numbers for surface data,

respectively)

then:

PLVA TSL MDNR=4183 MDRR=12 for TSL, and
PLVA DD MDNR=4183 MDRR=12 for DD

Delete bad reports and update surface MD file:
MDU SET 4183

then: (**%* in AUTO mode, numbers 16-20 are not
done **%)

XRVA (delete ENTIRE report)

If any deletions, repeat (for that parameter) starting at
step 15.

Set "NO. RETRIEVALS=" in VASTEXT file to O:

SPVA NRET=0

Process retrievals for the sounder area:

VTPZ END=3513 6997 SPC=16 11 ARA=4191

(*¥*% in AUTO mode: VTPZ SPC=16 11 ARA=4191 AUTO=1, as an
example **%)

In the non-auto mode, the desired ending 1location (in
image coordinates) is determined by setting the cursor
near the SE corner of the image and then executing system
program I (simply key in the letter "I" by itself).

The starting location will be determined by default




from the VASTEXT file. The retrievals generated will be

for 11X11 FOV (field of view) boxes (default), separated by
16 FOV's in the y-direction, and li FOV's in the x-direction.
In addition, a total precipitable water vapor image will be
created and stored in digital area 4191. The following
example shows what the VASTEXT file should look like at
this point. Remember, the VASTEXT file is displayed on the

CRT by using program LOVA.

YYDDD BEGIN X-RES Y-RES LLNW LLSE STAT NSAT SNDAREA
84142 124800 8 8 47110 33078 1 29 4190
MDNS MDRS MDNG MDRG MDNR MDRR

4183 12 4184 0 4185 1

NGFG  NGFS ZGRID 4TGRID DGRID PGRID

4190 4189 1 2 3 84142

NO.RETRIEVALS=183
CURRENT RETRIEVAL OPTIONS..

TYP GSS SPC SIZ SFC ENDL ENDE BEGL BEGE TER PLT

0 0 20 10 0 3421 7149 2417 4673 68 0

Note: The above information pertains to the processing of a
sounder area sensed in the small detector mode of VAS. For
the large detector mode, variables X-RES and Y-RES would
be equal to 16.
NOTE: Beyond this point, only a video terminal should be
used. This is so because the editing which follows is most

efficiently performed on this type of terminal, where XRVA

15
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is used with cursor selection to delete unacceptable retrievals.

23.)

24.)

25.)

26.)

27.)

28.)

253

30.)

Ploé retrieval data:

PLVA Z 500 MDNR=4185 MDRR=1

Set gridfile before BNVA:

IGU SET 4191

Generate grids of retrieval parameters and store in gridfile

4191:

-BNVA Z 500

Select the appropriate grid (#1, Dbecause grid just
generated was dumped here by BNVA), and display the
contours on the video screen (over the earlier PLVA plot
of 500 mb heights):

IGTV 1 30 SAT (contour interval of 30 meters)

If there are poor analyses, go through a similar procedure
as was used for the surface data:

EG

IC

PLVA Z 500 MDNR=4185 MDRR=1

MDU SET 4185

XRVA (delete entire poor retrieval)

If there are any deletions from the retrieval “MD file,
repeat from step 25.

Generate VAS gradient winds (optional):

GWVA 1 500

Update upper air first guess (i.e., grids 33-54 in gridfile

4190) with the just-completed retrievals, if more retrievals




are to be made at a different time, and then begin again at
step 1 to process the next retrieval area:
UGVA 33 Note: the updated grids will be added onto

the end of gridfile 4190.
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CHAPTER 2
VAS MODULAR FLOWCHARTS

This chapter contains modular flowcharts for each VAS
program discussed in chapters 3-5. The flowcharts are modular in
that they consist solely of subroutines which are called
successively 1in a given program. Each subroutine is therefore a
module of the program as a whole. The programs are subdivided to
systems level or assembly language subroutines in most cases,
Which is sufficiently detailed for the purposes of this manual.

The first tier of subroutines in each flowchart, which will
be referred to as Level I Subroutines, are those routines called
explicitly by the given program. Subsgquent lower-level
subroutines branch out from these main subroutines. When a given
subroutine terminates a branch of the program 'tree," it means
simply that I could no longer trace that particular branch, or
that it was not important to go any further.

Before a 1list of the order of flowchart presentation, I
shall discuss briefly the page number system adopted for this
chapter. When a given flowchart refers to a certain page number,
the wuser should turn to the page whose SECOND (right) number at
the bottom corresponds to the correct page. The user should note
that there are 27 such double-numbered pages in Chapter 2.

ORDER OF PRESENTATION

1. VPVA
2. VDVA
3. 1IDVA
4. GSVA




10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

CSVA

SRVA

XRVA

SPVA

LOVA

GPVA

SRAD

SRET

UGVA

PLVA

EXVA

BNVA

GWVA

ESVA

VTPW

VTPZ

19
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CHAPTER 3
Main VAS Retrieval Software

This chapter contains those programs most vit;l go the VAS
retrieval process. These programs, in addition to the other
supporting McIDAS software mentioned in chapter 1, are necessary
to process VAS data sets completely. Much of the software
discussed in this chapter and the two which follow can apply to
either VAS or TOVS. However, I will deal exclusively with the VAS
aspects of the programs.

The presentation of each program in this chapter and the two
which follow is similar. First, a general description of the
program and how it operates is given. This should help someone
unfamiliar with the software to get at least a  basic
understanding of dits function. Next, a different type of
flowchart than the Modular Flowchart, called a Level I Flowchart,
is presented. In addition to Level I Subroutines, these
flowcharts include comments, DO LOOPs and any IF statementé that
affect the calling of a Level I Subroutine. Finally, an attempt
is made to define each of the variaﬁles within the IF statements
themselves with at least one arithmetic statement, and more than
one if the value of the variable changes within the program
proper. The constructs used in the flowcharts are described in
Appendix II. To gain the fullest understanding of each program,
the Level I Flowchart should be used concurrently with both the
program description and its code reproduction in Appendix VI.

The final section of each program discussion consists of a

list of the subroutines called within that program. Level I
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Subroutines are indicated at the head of each list with a capital
"I." This 1list should correspond exactly to the subroutines

included in the program's Modular Flowchart in Chapter 2.




VPVA

This program directs McIDAS to the sounder area/sounder file
containing VAS radiances for the retrieval or retrievals one
wishes to process. The area number is stored in the variable
IFILE. In addition, if O .LT. IFILE .LT. 9999, User Common (UC)
word 81 1is set to the area value, and a directory for that
particular sounder file is read. The directory contains
information about the file, such as satellite number, date, etc.
A call to subroutine OUTINT (CALL OUTINT (KOUT)) will then
display this information on the CRT.

On the other hand, if either a blank or 0 is keyed in for
the sounder area, the sounder area pointed to will be the current
UC value "in word 81 (200 NFILE=LUC(81)). In addition, the
directory information (assuming NFILE .GT. 0) will again be
displayed.

Finally, if the keyin is "VPVA -1," the pointer will be set
to sounder area 0, and the system will then be set for TOVS
processing. No directory information will be displayed using this

option.
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VAIA

/Mm(z CALL '
ELIT ('WEL Temés (' SNPR

“OR MIN(2)= /——“, FILE NO.) ] SETS
LIT(NILP i PO/A/?‘{R To BHE8)

I o
IFILE = MINC LEND 5
NEILE = [ru.é’

READ KEYIN

¥ /IFILE
———<z 8
S
< JF/LE‘ J ¢ NFILE zLue(8s) 199
e, |

|

|

NF'IL“_:

CcALL
TOMES ('TLLEGAL PoinTER
REQUEST ... X ¥ &

—

SET USER Common

END
WORD 71 TO_KE YEQ-IN
SoUnbER ARER UmEER
(ﬁ»um NG, OF COURSE , THAT
J-;(UDE/( AREH ‘JJ{'“SEI& rCAt.L TQMEQ(‘mINrEE SET TO J
Hrs e kEﬂ’:‘/ IN) Lsou:uocg FILE ! NFILE) J‘—_-—f’"‘ — R
NFILE
e ENOD
F
CALL
RE€ADD
(WFILE, IDIR)
CALL

TQmés ('POINTER NoT sSET
TO VALID SOUNDER FILE #43)

END

§0




Subroutines used by VPVA:

1)

2)

3)

4)

5)

6)

7)

8)

9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)

IQ-I
PUC-I
TQMES-I
READD-I
OUTINT-I
PUTCHR
WD
BLKA
STC
ITOC
MOVB
LTQ
CLEANA
TQ
PRLINX
PRCLOS
PROPEN
PRPRPR
LOCK
PRWR
PRRD
UNLOCK
PRCL
POST
ABORT
II
EDEST
MOVW
MOVCW
CLEANW
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IDVA

IDVA 1is used to initialize the VASTEXT documentation file
and a VRET-schema retrieval MD file row header. The discugsion
which follows will deal with two modes of operation. In the first
mode, I will assume no latitude/longitude boundaries for
processing have been keyed in. 1In the second mode, known as the
"auto" mode, I will assume keyword parameter AUTO has been keyed
in to some non-zero value, and I will also assume that both the
NW and SE 1image corners have been keyed in via positional
parameters LALONW and LALOSE. The first mode is used when image
information is available to the user; the second mode is used
when no image information is available, but the NW and SE corners
of the area to be processed are known.

In the first mode case, variables MDNR, MDRR and KBUG
(retrieval MD file number, retrieval MD file row number, and
debug option, respectively) are read in via positional and
keyword parameters (MDNR=IPP(1,0), MDRR=IPP(2,0),
KBUG=IKWP ('BUG',1,0)). Then, after the VASTEXT file is opened and
read, control passes to statement 20 and then immediately to
statement 100 (note that LALONW=0 for this mode, since it was not
keyed in). At this point, image information is accessed by
subroutine GETFRM, including such things as the upper left corner
line and element of the TV frame (IL,IE). Subsequent steps result
in the picking up of the sounder area (NSND) and the calculation
of the lower right corner of the TV frame itself in terms of line
and element coordinates (LL,LE). Then, subroutine VASDAT is used

to locate the upper bounds of the VAS data by moving successively




oy

down the TV screen. At least 4 consecutive lines of data must be
found before control will transfer to statement 130. This
constraint guarantees that the maximum number of small-detector
fields of view will be used when generating retrievals later on
in VTPZ. After the upper bounds of the data is located (which
gives the line coordinate of the NW corner of the area (image) to
be processed), the leftmost boundary of the data (element
coordinate of the NW corner) is located (see code between

statements 133 and 135). At this point, control passes to

statement 138, where a message saying "...UPPER LEFT DONE" is

displayed on the CRT. Now, the same process is done for the lower
right (SE) corner of the satellite image (find lower bounds of
data, (giving the lower right line coordinate of the image), then
locate lower right element coordinate of the image). This is. done
approximately between statements 140 and 157. Keep in mind that
LALONW=0 during this entire process. After the SE corner of the
VAS data has been successfully located, vériables IE, LE, LOW and
LOE are determined (IE=MIN(IETOP,IEBOT), etc.), and a message
saying "...LOWER RIGHT DONE" is displayed on the CRT. Then,
LALONW and LALOSE are calculated and stored in IDOC(25) and (26),
respectively. Further steps initialize the retrieval MD file row
header (assuming that MDNR and MDRR have been keyed in .NE. 0)
and the VASTEXT file. The row header is initialized by putting
the array IRET into the header  via function MDPUT
(IOK=MDPUT (MDNR,MDRR,0,IRET), while the VASTEXT file is updated
by placing several pertinent variables such as the retrieval MD

file and row numbers, status flag, sounder area number, spacing
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defaults, etc. into the array IDOC, which is then written, via
subroutine DWRITE, into the.VASTEXT file itself. This concludes
the first mode of operation of IDVA.

For the second "auto" mode case, IDVA proceeds identically
to the first mode up to statement 20. Then, since both LALONW
and LALOSE have been keyed in, IDOC(25) and (26) are filled,
variables LAN and LOW are determined, and information pertaining
to the sounder area is accessed via subroutine READD (CALL
READD (NSND,IDIR)). Following this, after the navigation has been
initialized (NVINIT), four calls to subroutine SATEAR, in
conjunction with other NVINIT calculations, determine the 1line
and element coordinates of the area to be processed (initial line
(IL), dinitial element (IE), 1last line (LL) and last element
(LE)). Note that no mention has been made of the TV image within
the discussion of this mode, and that the boundaries of fhe area
to be processed with this mode may not coincide with the actual
sounder area boundaries, as they did for the non-"auto" mode.

After control transfers to statement 115, IDVA functions
like the previously-discussed non-"auto" mode up to statement
135; that is, the upper bounds of the VAS data is located, giving
the NW 1line coordinate, and then the western boundary is
determined, giving the NW element coordinate.

At this point, however, the program functions differently
than the first case, in that the element coordinate of the NE
corner of the VAS data (LETOP) is calculated, something which is
not done in the initial mode of IDVA. Then, after the "...UPPER

LEFT DONE" message is printed on the CRT, the lower bounds of the




VAS data is calculated, followed by the determination of the SW
and SE element coordinates. Now, IDVA is at statement 157 again,
and it proceeds identically to the first mode from this point to

the end.
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/DOVA

]
DATA NCoLS/s/, wLON [36p] ELON/ . ToE/36p.], GoTw/ B/ |
i

OATA LETOP/ ¢, ZEBOT/99999/
& £

| MONR=TPP(1,9)

READ IN RETATEVAL MO

FILE AND Row, AS WELL e
AS NW AND SE LAT/LoW MORR Iil( 9) |
b Wi A
- RS IR
. LALOSE =TFP(40)

g N

[KBUG = IKWP('BUG, 1,0) ]

Lucen\_40 CALL
_— TSNIO (1,1,4,1,1,1, 100C)
F__| Focowms
FOR VAS
ALL
OFPEN ANO READ VASTEXT DOPEN ('VASTEXT,
FILE LUN, LEN)
I
CALL
DREAD ( LUN,
ITERM, 100C )

THTS PATH WoRKS ONLY
ON A VIDEO TERMINAL

BEGIN SEARCH FOR MAX AND
MIN LAT AND LONG REQUIRED 81
ORBIT, WATCH FIR MISSING LINES]
AT BEGINNING AND END OF ORBIT

THIS PATH cAN
APPLY To ETTHER
VIDEO OR NoN-vIQED

CALL GOEST
(* LALOSE HAS
NoT BEEWN -
SPECIFreD @) N5
NENROW
YeA4
END FOR Tovs i
-+4FILL DIREC- ALl
TORY AND EXIT TSNIO(D, 1K,
7.1, NCoLS,
LAT )

TeRmz 'USE WAV TO
TR --+GET LINE,ELE ,T%Z;‘fj;,f'z

&
READ SOUNDER DT RECTORY [ CALL READD [NSND IDIR) | NODE = 1
FoR SOUNDER AREA !
"Wsy AND THTEALTRE [CALL NVIVIT( BETAIN, BETDOT, INAY, PTINE) |
NAVIL AT IoN Look AT ALL CORNERS
, ~=T0 6ET MAX AND MIN
ELEMENTS 4




CALL SATEAR( PTINE, FLIN, FELE | FLAT, | NODE = 2
FLov, , INAv, BETAIN, BETDOT, §.)
CALL SATEAR ( PTIME PLIN, FELE, FLAT, | _ |mwE=2 s
FLON, 2, INAY, BETAIN, BETDoT, @) DESCENOING

N+NR
CALL SATEAR ( PTINE, FLIN, FELE, FLAT, Nz7
FLoN,2, INAV, BETAIN, BETEOT, §.) sl

CALL
CALL SATEAR ( PTIME FLIN FELE, FLAT, TSNIO@, 1, K
FLON, 2, INAY, BETAIN, B ETDOT, §.) /,/,/vcozéévr)
ks

LAT()) S

>

000, AND
LAT(NCOLS)
§ S000.
B
gl
=. TSNIO(B 2K, 1,
LNCOLS, LON,)
CHANGE LOCALL,
LUCH) ‘ -4 70 LONG) Covy
=@ POS W NEG E
F CHANGE 70
TRANSFER |_ _| ~-4 P-360 WFR
FOR TOVS STORAGE
— — —SET STATYS FLA(
CALL 0 READ
PICK UP | _ TSNIO(31,1,1, ! Y
IMAGE vFo | ] 11 /00c)
CALL |
GETFRM CALL
(WFR, MFR) SOEST(
ONE., @)
LOAD TIME
PYRAMETERS  |— —
IN COMMON ENOD
MNAv/
IL=MFR(5)
i
/E = MFR(6)

IL AND |E GIVE AREA LINE

| __| aND ELEMENT OF UPPER LEFT DATA
D/SPLAYED ON TV FRAME ( NOT
NECESSARILY R4S /) FIX 1,7 )

LAST ARE
——— | INE AND ELE-
MENT RESoLUTIOM

| _ | PICK UP SOUNDER
AREA NUMBER

CALCULATE ARFA
| _ _|COORDINVATES OF
LOWER RIGHT
RAS/Pix ON TV
SCREEN
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[LLaIY+ ((LR- MFR() % ILR)/ MAG |

LLE =IX+ ((LP-MFR@) % IER/MAL 1

ey

T CALL ENkopE ('("IL
20 IE, ILR,IER) 418/),
LBVF,IL,IE ILR IER)

F

ENSURE IMITIAL ELEMENT
——— IS 0K AND GET LAT AND
LON OF PoSITIoN

KBGO CALL ENKODE ('("LL,
* ¢ LE, TEBY 318/);
LBUF,LL LE IEB)

USE VASOAT TO Pk UP BouNas OF DATA
-=0N TV SCREEN OR AS FORCED BY LAT AMD
LoV [ ENTRIES

[ Mole

USE IsEc To INSIST ON Y CoNSECUTIVE L]
LINES OF DATA. THIS IS 70 PoSITZow THROUGH CoMMow
SPACING OF RETRIEVALS IN SMALL OETECTHA

PASS FLALS ToO vAS DAT]

)

VAS(1) MUST BE NoN Mg, TOo RETURN

READ VAS DATA

DETERMINE LINE CooR DINATE
OF INITIAL LINE OF FIRST

GROVP oF U4 CoNSECUTIVE DATA
LTwEs (VARTABLE “TILS®)

7 | =

DATA VECTOR

--{CHEZK ToP LTWE]

CALL
VASDAT(IL,
/€8, VAS)

--\VAS () IS SNALL DETECTOR ... MAYBE]

CALL
(X} SoeST (... PROBLEM cOCATING

NW CORNER ... ENTER LINE +
ELEM VIA KEYIN’, @)

12¢ [F CALL A RoAT

END




e

CALL VAJDAT(IL

CALL VASOAT
(IL,LETOR VAS)

TeToP, VA
FIND LONGITVOE oF MW
CORNER
135
[LON6 TESTIs To
TEToP= CORRECT PARALLAX
TIEToP +IER
CALL
M| SOEST (... PROBLEM LOCATING
AW CORNER ... ENTER LINE #
ELEM VIA KEYIN’, @)
) 133 JF CALL AGORT
END
4 CHECK LAT/LON FoRce]
CAHLL
LALau .| SOEST (...
UPPER LEFT
OONE’, @)
: | _ | Go 70 LowER RIGHT CORNER
-|MOVE ACROSS To (ET (OF TV) AND BACK UP TO DATA
TERNMOST ELEMEN
CALL
VASOAT(LL,
/8,145 )

FIND NE
| LoNGTTUDE, UNLESS

F “LALoww"WAS KEYED IV
PICK WP INITIAL
~-4TIME FROM SOUNDER
FILE

vasiN_150
2P
¢ FIND LowgsT LINE OF

LL=LL-ILR

VAS DATA

CHLL
(X) soesrc’..
SE CORNER ... ENTER LINE +
ELEM VIA KEYIN', @)

. PROBLEM LOCAT/NG

CALL ABORT

END

156 LALON
=g -

VASDAT (LL,
TEBOT, VAS)

F [MARCH AloNG LINE To
L - JAGAIN GET ELENEN]
NOS. WITHIN LAT/LoW
Bouyps

JEBOT=IE

FIND sw LONG TTUDE,

[LEBOT=TERGT+TER

UNLESS “"LALONW" WAS
KEYED TN

YO0 soes7¢. ..

/53 ¢

CALL

SE CORNER ..
ELEM VI4 KEYIN*, D)

PROBLEM LOCATING
. ENTER LINE +

CALL AGORT
(END D)
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CALL VASDAT (LL,LERQT, VAS)

167

FINO LoNGITUPE OF SE
CORNER

LEBOT=LEBOT-IER

CALL SDEST('... PROBLEM
YB® | LOCATING SE CORNER ...

2 ENTER LINE + ELEM VIA
keyrv’ @)

1%

DETERMINE MAX /MIN
ELEMENT AND LON GITUDE

For AREA BEING PROCESSED
KBUO CALL ENKoOE(*(1x,"ToPw, TOPE RoTw, BOTE
+ 0 4£%2/)" LBUF, ToPw, ToPE, BoTw, BoTE )
F
, CALL SDEST(\...
OETERMINE “LALovW" AND LoweR RIGHT Dowe’g)
“LALOSE" ANO SET VASTENT .
']
FILE ARRAY "T0 CALL SDEST (* LTNUL ELEUL LATUL
HEcoRuTIbLL LOVUL LIM.R ELELR LALTLR LomiR’, §)

FILL VASRET DOCUMENTATION
“T FRoM SounbeR DIRECTURY

26f

CALL SDEST (" CAMNOT
BloPen RETRIEVAL MO 268
FILE Mo ’ MDNR)

OPEN RETRIEVAL ND FILE
FoR READ /WRITE

TINITIALTZE RETRIEVAL MD Row

INITIALTZE RETRIEVAL
MO FILE Row HEADER TOK= MOPUT (MONR, MORR, 8, ZRET)

CALL SOEST (* CAmmoT WRITE |24
MO Row HEADER FoR Row | MORR)

F ,

ToK<p 914




INTTIALIZE NUMEROVS WORDS OF

urpoc” ARRAY

W RITE UPOATED “Lpoc”
ARRAY INTO VASTEXT
FILE

CLOSE VASTEXT FILE

SET STATUS FLAG To READY!

PUT IN SNOR FILE NUMBER

= =

SET LINE AND ELE MENTS
FOR SRAD (0R VTPZ)

JSET SPACING DEFAULTS

FoR SRAD (oR VTPE)

1(PER RETRIEVAL... 55 FoR RES 1

FOLLOWING IS FOR BoX SIZE 4

Look FoR FORCEP OVERRIDE

INOENT BY HALF THE Box SIZE

CALL PWRITE
(Luw, ITeRMTIx)

‘

CALL DCLOSE (LUN)

L

CALL SDEST(" DOCOMENTATION
COMPLETE FoR TERMINAL [ITERM)

EN~ND
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Subroutines used by IDVA:

1)

2)

3)

4)

5)

6)

7)

8)

9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)
41)
42)
43)
44)
45)
46)
47)
48)
49)
50)
51)
52)

DOPEN-I
DREAD-I
TSNIO-I
GETFRM-I
VASDAT-I
SDEST-I
OUTINT-I
DWRITE-I
DCLOSE-I
ENKODE-TI
READD-I
NVINIT-I
SATEAR-I
ABORT-I
ENCODE
ENCODX
CONTNT
LTQ
MOVB
CLEANA
TQ
PRLINX
PRCLOS
PROPEN
PRPRPR
LOCK
PRWR
PRRD
UNLOCK
PRCL
POST
BLKA
ZECONV
II

STC
MOVWC
TQMES
ITOC
MOVCW
GETNAV
EPOCH
GETGAM
VASNAV
DDEST
CLEANW
EDEST
PLNKIV
OPNA
LWOPEN
LWGET
SATPOS
ANGGET

53)
54)
55)
56)
57)
58)
59)
60)
61)

SOLARP
ANGLES
READOF
RBYTSX
ZEROS
RDTRK
MovC
MOVW
HRTOPO




LOVA

The purpose of LOVA 1is to display the contents of the
VASTEXT file for the user's local terminal. As always for VAS
applications, the sounder area must be set previously by VPVA.

First, the VASTEXT file is opened and read via subroutines
DOPEN and DREAD, causing such retrieval processing parameters as
sounder area number (NSND), retrieval MD file number, number of
retrievals processed (NRET), etc. to be passed to LOVA through
the array IDOC (call DREAD(LUN, ITERM,IDOC). A further call to
subrogtine SDEST outputs data variable TITLE to the CRT,
whereupon subroutine ENKODE outputs values corresponding to the
list of variables in TITLE. Further calls to SDEST and ENKODE
output still more of the VASTEXT file contents.

‘The list at the end of this brief discussion deals with all
of the variables 1listed by LOVA. The program(s) in the
parentheses to the immediate right of each variable indicate(s)
which program(s) affect that particular variable. Furthermore,
the element of the array IDOC which each variable occupies is
also 1listed. Note that as one goes continually further in the
retrieval process, executing more of the pertinent programs, more
of these variables will be assigned values. Note also that
program SPVA can be used at any time to change different VASTEXT
file variables.

1.) YYDDD (IDVA-derived from IDOC(1l), CSVA)- Julian date of VAS
data
2.) BEGIN (IDVA-IDOC(2))- beginning time of VAS radiance

measurements
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3)

4.)

5is)

6.)

7.)

8.)

94)

10.)

1L.)

12.)

13

14.)
15.)
16.)

17.)

18.)

Y-RES (IDVA-IDOC(9))- "Y" coordinate resolution of infrared
measurements (in kilometers)

X-RES (IDVA-IDOC(10))- "X" coordinate resolution of
infrared measurements (in kilometers)

LLNW (IDVA-IDOC(25))- latitude and longitude of NW corner of
retrieval area to be processed

LLSE (IDVA-IDOC(26))- latitude and longitude of SE

corner of retrieval area to be proceésed

STAT (IDVA-IDOC(28))- status flag (is set to 1 in IDVA, and
must be such for CSVA to work)

NSAT (IDVA-IDOC(5))-satellite number (29 for GOES-EAST, 31
for GOES-WEST)

SNDAREA (VPVA/IDVA-IDOC(35))- sounder area currently pointed to
MDNS (CSVA-IDOC(36))- surface data MD file

(containing Z100, TSL and DD data)

MDRS (CSVA-IDOC((37))- row of surface data MD file

that pertinent surface data is contained in (time dependent)
MDNG (GSVA-IDOC(38))- guess MD file (upper air)

MDRG (GSVA-IDOC(39))- row number of guess MD file ( as many
rows as needed are filled, so this variable is wusually
not important)

MDNR (IDVA-IDOC(40))- retrieval MD file number

MDRR (IDVA-IDOC(41))- retrieval MD file row number

NGFG (GSVA-IDOC(42))- guess grid file (upper air) number
NGFS (SRVA-IDOC(29))- grid file containing 3 surface grids
of Z100, TSL and DD

ZGRID (SRVA-IDOC(30))- grid of Z100 (1000 mb heights)




¥os)

20.)

21.)

22.:)

23.)

24.)

25 +.)

26.)
27 )
28.)
29.)
30.)
31.)

32.)

TGRID (SRVA-IDOC(31))- grid of TSL (sea level temperatures)
DGRID (SRVA-IDOC(32))- grid of DD (surface dewpoint
depressions)

NO. RETRIEVALS (SRAD/VTPZ-IDOC(100))- number of retrievals
processed

TYP (IDVA and SRAD-IDOC(50))- type of retrieval to be done
GSS (IDVA, SRAD and SRET-IDOC(51))- type of guess to be used
for the retrieval

SPC (IDVA and SRAD-IDOC(52))- spacing of attempted
retrievals (in fields of view)

SIZ (IDVA and SRAD-IDOC(53))- length of one side of a
retrieval box in fields of view (retrieval boxes are usually
11#11 fields of view for small detector data, and 5*5 fields
of view for large detector data)

SFC (IDVA, SRAD and SRET-IDOC(54))- surface option

ENDL (IDVA-IDOC(55))- ending line of retrieval area

ENDE (IDVA-IDOC(56))- ending element of retrieval area

BEGL (IDVA-IDOC(57))- beginning line of retrieval area

BEGE (IDVA-IDOC((58))-beginning element of retrieval area
TER (IDVA, SRAD and SRET-IDOC(59))- terminal number

PLT (IDVA, SRAD and SRET-IDOC(60))- plot option
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LOVA

LUC(é, .'l_ CALL
=g smol7, 1.7 1 1 1 109¢)
F p CALL
FOLLONING | | periof 18uE
FOR VAS ?.2)
OPEN AND RERD B “‘fs 5
ME)
VASTEXT FILE ¥ i
' il
CALlL
DREAD (LUN, ITERM,
/boc )
CALL
SOEST(TITLE)
~ FROM HERE ON, g T
FRINT IWFORMATI04 T
IN VASTEXT FILE

ENKODE ('(41p, 217, 16, 17, 15/) | TRBUE
/Yo, /1T/M, 1DOC(S), /DOC(19), /Doc(25)
/Doc(26), /bocrag), NSAT , NSND )

CALL
SDEST(TIT2
@)

UL
ENKODE('(% 618/)’,
TRBUF, 1DIC(56))

v
CAhLL
SDEST(TIT3)
?)
L
CALL
ENKODE (' (18, ¥418/)
/DOC (42), /Doc (29)

i
CALL

SDEST(' No, RETRIEVALS
= ,J /VPH )

/

TQBUF,

CALL
SDEST (" CURRENT
RETRIEVAL OFTIONS...d)
¥
CALL
SOEST(TITH|
P
X
CALL

ENKODE( ' % 1776/),
708VF, 1DOC (50))

END




Subroutines used by LOVA:

1)

2)

3}

4)

5)

6)

7)

8)

9)
10)
11)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)

DOPEN-I
DREAD-I
TSNIO-I
RETIO-I
SDEST-I
ENKODE-T
ENCODE
ENCODX
ABORT
CONTNT
LTQ
ZECONV
MOVB
CLEANA
TQ
PRLINX
PRCLOS
PROPEN
PRPRPR
LOCK
PRWR
PRRD
UNLOCK
PRCL
POST
BLKA

"

STE
TQMES
1TOC
MOVCW
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SPVA

SPVA enters keyed in values info either the VASTEXT file or
the TOVS documentation file. Specifically for VAS, it can be used
to set (or change) MD and gridfile pointers, number of
retrievals, grid numbers within the surface gridfile, etc. for
VAS retrieval processing. A list of the quantities that can be
manipulated is given at the end of this discussion.

First, the VASTEXT file is opened and read via subroutines
DOPEN and DREAD. Then, the NW and SE latitude/longitude
coordinates of the image area being processed are set or changed
in the VASTEXT file (IF (LLNW.NE.O0) 1IDOC(25)=LLNW,etc.). Next,
the MD pointers (files or rows) within the VASTEXT file are
changed, depending on which keywords and their respective values
have been entered in the original keyin (IDOC(35+M)=MESS).
Following this, the VASTEXT file words corresponding to the-
surface data gridfile and its three associated grids (NGFS,
ZGRID, TGRID and DGRID) are changed.

In the next stage of the program, the pointer for the first
guess gridfile (NGFG) is checked and changed if necessary, and
the results up to this point are written into the VASTEXT file
via subroutine DWRITE.

In the final step, the keyword parameter for the number of
retrievals is checked. If nothing has been keyed in for this
parameter (NRET= -1), SPVA is done. Otherwise, the retrieval MD
file row header is accessed, which contains the old value of
NRET. Then, the respective words of the arrays IRET and IDOC are

updated with the new keyed-in value of NRET, after which a call




to subroutine VRTIO (CALL VRTIO(IRET,0,1)) writes the updated

row header back into row MDRR of the retrieval MD file, and the

updated IDOC array back into the VASTEXT file. At this point,

SPVA is finished.
List of quantities that can be set by SPVA:

1.) NRET- number of retrievals

2.) MDNS- MD file for surface data

3.) MDRS- row of surface data MD file

4.) MDNG- MD file for the first guess

5.) MDRG- row of first guess MD file

6.) MDNR- MD file for the VAS retrievals

7.) MDRR- row of VAS retrieval MD file

8.) NGFG- gridfile for the first guess

9.) NGFS- gridfile for surface data

10.) ZGRID- grid within the surface data gridfile that contains
2100 (1000 mb heights)

11.) TGRID- grid within the surface data gridfile that contains
TSL (sea level temperatures)

12.) DGRID- grid within the surface data gridfile that contains
DD (surface dewpoint depressions)

13.) LLNW- NW latitude/longitude coordinates of area being
processed

14.) LLSE- SE latitude/longitude coordinates of area being

processed
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OPEN AND READ
VASTEXT FILE

CHANGE LiNw, LLSE

CHANGE mons, moRs,
MoNG, MORG, MDNR, MORR

SEVA

[KBUG=TAWPUBUG, 1,8) ]

LUCé1)

=9

1

CHLL
ISVIO (L1111 1 1Doc )

F

FOLLOW/NG FOR

VAS APPLICATIONS

CALL

DOPEN (' VAST -
EXT, LU, LEN)

!

CALL

ITERM, 1D0

DREAD( LUN,

c)

CHECK LAT |
LoN COVERAGE

CHECK 11D
NUMBER

CHRNGE WGFs, 2 GRID, TGRIO, DGRID ==

CHANGE NGFG

UPDATE VASTEXT FILE

CHANGE WNRET

WFPDATE BoTH RETRIEVAL
MD FILE Row HEARDER
AND VASTEXT FILE WITH
NEW NRET VALUE

CHECK GRID
DOCUMENTATION

LUCH,

=0

F

o

CALL

TSMIO(3,7 1 7 1 ] 100C.)

CALL

/00¢ )

OWRITE ( LUN, ITERM,

v

CALL

DCLOSE(LUN)

e

CHECK ON
RETRIEVAL
NUMBER FDIT

NRET= IKWP (NRET7,-1)

E
E~OD

CALL SREST
(" DowE ... 8)

END

CHLL
RETIOf 1Doc.p,7)

CHLL
2.8

VRTI0(/IRET,

3

CALL
VRTIO(IRET,
2.7)

3¢

END

CALL SDEST
(* OWE...,d)

END




Subroutines used by SPVA:

1)
2)
3)
4)

5).

6)

7)

8)

9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
33)
34)
35)

DOPEN-I
DREAD-T
TSNIO-I
DWRITE-I
DCLOSE-I
VRTIO-I
RETIO-I
SDEST-I
ENCODE
ABORT
ENCODX
CONTNT
LTQ
ZECONV
MOVB
CLEANA
TQ
PRLINX
PRCLOS
PROPEN
PRPRPR
LOCK
PRWR
PRRD
UNLOCK
PRCL
POST
BLKA

1%

STC
ITOC
MOVCW
TQMES
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GSVA
This program prepares the upper air guess MD file by
reformatting the first guess grids in a particular grid file into
guess vectors within the guess MD file. Each row and column
coordinate within the guess MD file refers to a guess vector at

particular latitude and longitude coordinates. Upon completion of

. the reformatting, the VASTEXT file is updated to show both the

original guess gridfile and the resulting guess MD file numbers.

The first major step is to read the first guess gridfile
(NGFG) and then open and read the VASTEXT file. Then, the first
grid to be reformatted into the guess MD file, as well as the
guess MD file itself, are placed into variables NGB and MDNG.
Next, after such quantities as the NW and SE guess MD file
boundaries (VASTEXT defaults), lat/lon increment and debug option
are set, but before the guess grids themselves are read in DO
LOOP 10, function MDKEYS returns the keys for the guess MD file.
This step 1is important because it allows GSVA to establish a
relationship between grid and MD file scaling (variable SCL),
which is calculated later in the program. Scaling relates to the
way variables are stored in a given file. For instance, if
temperature is stored as degrees Kelvin *# 100 in the guess
gridfile, but it is to be stored as degrees Kelvin * 1000 in the
guess MD file, then the relationship established via SCL will
assure that the correct data is being stored, at least in terms
of order of magnitude, in the guess MD file.

Following the reading of the keys, the guess grids are read

from guess gridfile NGFG in DO LOOP 10 via function IGGET, one at




a time, and ordered for the guess MD file. Variable IOK will
equal 0 for each grid read correctly. As many as 22-grids can
Be accessed from the guess gridfile. Among these 22 grids are 15
grids of temperature from 1000-300 mb, 6 grids of dewpoint
temperature from 1000-300 mb, and a grid of 1000 mb heights. The
ordered grids are placed in the array IGRID
(IGRID(J,L)=IGRID(J,23)), with each grid occupying one column of
this array. Upon completion of this task, if the debug option is
on (KBUG .NE. 0), information concerning the day, hour (time of
model initialization), grid level, etc. is displayed‘on the CRT
via subroutine OUTINT. Note that GSVA will exit DO LOOP 10 if
variable NGOT is set to 22 at any point during the execution of
the loop (IF (NGOT.EQ.22) GO TO 12).

After all the guess grids have been accessed from the guess
gridfile, three messages are displayed via the three calls to
subroutine SDEST immediately after DO LOOP 10. Then, the lat/lon
bounds accessed previously from the VASTEXT file (or explicitly
keyed 1in via positional parameters 4 and 5) are used to generate
latitude/longitude extents (variables LAN, LAS, LOW and LOE) for
the guess MD file. These extents are limited (obviously) to the
extents of the guess grids (see DO LOOPs 50 and 40). DO LOOPs 50
and 40 make up the véctor of 26 pieces of guess information (day,
hour (of model initialization), latitude, longitude, 15
temperatures (T), 6 dewpoints (TD) and the 1000 mb height (Z100))
for the guess MD file at a particular row and column (latitude
and longitude) coordinate. ‘' The actual loading of the data into

the guess MD file is accomplished by function MDPUT
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(IOK=MDPUT (MDNG,NN,MM, IREC)) .

The data is reformatted row by row. In other words, starting
in the wupper left corner of the guess area, data is loaded in
increments toward the right, and when that row is finished, data
is loaded from the far left in the second row. In addition, if
one needs a first guess which lies between two available guess
grid times, a time interpolation option updates the earlier 22
grid wvalues of T,TD and Z100 to the correct time by using both
time sets of grid values and an interpolation factor (DT),
( FINC=DT*FLOAT (JREC(K)-IREC(K)); IREC(K)=IREC(K)+FINC e
Finally, the guess MD file is closed, and the VASTEXT file is
updated with the day, a quantity combining hour and valid time,
guess MD file and row numbers, and the guess gridfile number, via
subroutine DWRITE. A subsequent execution of program LOVA will
show that both the guess gridfile and guess MD file numbers have
been filled in the VASTEXT file (MDRG never set, so takés on a

value of 0 by default).




OPEN AND READ
VASTEXT FILE

SET LLww, LLSE

GSVA

DATA IPRESS [/ 1000, 850, 700, 500, 4X)
300, 250, 200, /50, 190, X, 50, 30, 20, 19
1000, §50, 796, 500, 400, 300, 1000/

DATA LCHAR/15%'TMP. 6% '0PT, 'HGT '/

DATA ICHAR[I5% ' TEMP, 6% ' TOPT, 'HGHT]

DATA KCHAR/ 15"

T 6% 0. HY/

DATA

JCHAR/I5X'T " 6x'TD 'z */

DATA 1GOT/ 22 % ¢/—l

LUCEN 119 CALL

=4 TSNIO (1,11, 1,1, 1, 100C)
F

CALL

DOPEN('VASTEXT ] LUN, LEN)

CALL
DREAD( LUN, / TERM, /D0OC )

| mowg = 1PP(3,0) |

MOOFE: CALL
(MONG2) SDEST ('UNABLE T0 OPEN
zd MD FILE No,“ ', MONG )
F (e )
|#BuG = 1kwP'BUG, 1,8) | | READN
ENTIRE SET 0F)
-~ "|GUESS GRIDS
| _ GET KEYS TO
ESTABLISH SCALING

@K = MDKEYS(MDNG, -1, LIST, /SCALE, IUNIT, LOCS—l

2

CALL
SDEST ('UNABLE TO OBTAIN
MD _KEYS @)

END
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Da-Losp /d ,(5,40
IN AND ORDER

N<NGB

N=N+|

NSNGE

!

IMPLICIT LOOP
I~ — — OVER TWO TIME
PERIOD.

R

GUEss GRToS (UP

|10k = 166ET (NGFG, N, 3209, IGRID(1,23) NR.NC. IGHDT) |

To 22 of THEM)
FRoM Guess GRIOFILE

——————— WITH HOLES

| ITVNAM = |GHDT (7) l

[1rceve = r6mrimp)]

J=I+1

A

FOLLOW/NG NECESSARY
BECAUSE OF GRIDS

CALL
SOEST (' UNABLE 70 OFEN
GRID FILENO. ', NGFG )

ENO




LOAD GUESS GRID
Values ofF 1,7p or
2100 THTo ARRAYMCGR1D"

SET MD FILE EXTENTS

£

OUTINTIKOUT)

CALL

SET VP

r=<1 GR/D ScALING ND
MO SCALING

FACTOR BETWEEN

/GoT(L)="1

'

NGOT = ff

J=/

a4

Je22

NGOT =NGOT + 1GOT(J)

CALL
SDEST (' CANNOT FIND
ONE SINGLE LOUSY
GRID', @)

END

CALL
SOEST (' PREFARING
GUESS FOR DAY . /6DA4

=,

CALL
SDEST (' HOUR
=’, /GTIME)

1

CAHLL
SDEST( ' VALID
JIME =
1GTIMV)

, GET DATE INFORMATION
- FROM GRID AND MOVE
70 ROW HEADER

NMAT =LAN X /0000

KBUG

0]

=4




|

, CALL
SDEST ! /GLAMNX /GLAMN
1GLOMY JGLOMN 1GINCR )

RINT GRIp AND D )

CALL
FILE EXTeNTs OUNINT (KouT)

1
CALL
OUTINT(KOUT)

4

CALL
SOEST(' MA
=/, NV4)

I

GHLL
SDEST('MLO
= ,wmo)

s NEMLA 50 £ D
N-N4]

IGLAMX . /GLOMX, IGLAMN,
IGLOMN ARE DETERMINED
L - d 8By FQUIVALENCE STHTEMENT
AVD ARE EQUAL To /61D (35) TH
IGHD (38), RESPECTIVELY

MAKE SURE LAT (mD Fiie CooROINATE)
IS WiTHin GRID EXTENT

j)

== WRITE ROW HEADLER

NN =NN+]

v

JOK = MOPUT (MDNG, WV, &, /Ré'c)

CALL
C'7 SOEST( 'CAMOT

WRITE ROW
HEADER [ V)

F

LON=LOW ¥ /0000

i MENLD L}O F 2
Vadiiod

ENO




MAKE SURE Lon (mb FILE
CoowaA‘rE) 15 WITHIN
GRID EXTENT

WRITE 1S VALuES of T

6 Valugs of TO AND 1’
‘{ALUE OF 216 TnTo ARRAY
"LREC” FoR onE PaRTICULAR
MO FILE LocaTron

Do Time TwTERPILATION
BETWEEN TWo GRIDS (Lf
Dgsmgo)

SToRE GUESS VECToR
TN GuESS MD FILE (MONG)

| wrrrE coL
HEADER

ZOK=MDPUT { MONG, 8,111, REC)

7ok N30

<P

¢

CALL
SOEST (' cammn]
WRITE COL

HEADER ', M/1)

END

P=~| WRITE D474

CHECK ON MISSING
=T 20 MB T (HARRIS)

NBEF . 30

i
s

F

10K =/MOGET (MONG, MN, M, UREC)

CHECK FOR
"= CENTIGRADE
(HARRIS GRIDS)

JOK = MDPUT (MDNG, WK, WM, IREC)

7ok N4

CALL
SOEST (" commr]
WRITE DATA
VECTOR /, L)

<
F’.

| LON = LON - J/NC

NLAT = NLAT-UINC

;

END
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KEAD N FIRST GRio oF
EARUER SET FoR Time
LNTERPOLAT IoN (NG8), AS
WELL As FRACT10m4L  Timg
LNTERPOATION FipeTor (o7)

&

NEEF 6 5

# 90

,:

NGB=/FP(7 D)

UPDRTE ARRAY “Tpoc” WiTH
GUESS MY FILE NumBERS, AS
WELL AS THE GUESS GRIDFILE
NUMBER , AND THEN WRITE ZWTO
V/‘?STEXT FILE

y

WNBEF=7

U @Q@
K< K+7
@——) /GOT(K)=9

100 /wse
"y
CAILL

MOCLOS (MDNG)

Lucesl) 70
=9

F

CALL

TSNIO/3. 17,1,

1,1, /00c)

CALL
OWRITE (LUN,
ITERM, /00C)

!

CALL
DCLOSE (LUN)

l ‘

CALL
SDEST("' DONE
L 2)




Subroutines used by GSVA:

1)

2)

3)

4)

5)

6)

7)

8)

9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
39)
39)
40)
41)
42)

DOPEN-I
DREAD-I
TSNIO-I
OUTINT-I
SDEST-I
MDCLOS-I
DWRITE-I
DCLOSE-I
ENCODE
ENCODX
ABORT
CONTNT
ZECONV
LTQ
MOVB
CLEANA
TQ
PRLINX
PRCLOS
PROPEN
PRPRPR
LOCK
PRWR
PRRD
UNLOCK
PRCL
POST
BLKA

IT -
SEC
LWCLOS
MOVWC
LWMOP
MOVCW
ITOC
LWPO
EDEST
MOVW
CLEANW
LWNEWF
LWSO
JMBWTF
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CSVA

CSVA takes surface data from a given Mb file, calculates
surface dewpoint depression, sea level temperature and 1000 mb
height for each station location, and places the resulting data
into a surface MD file (MDNS).

After the output MD file (MDO) is opened for read/write and
the existing documentation ( VASTEXT file) accessed, the status
word (IDOC(28)) 1is checked (was previously set to 1 by IDVA).
Then, after the array IDOC is updated with the output MD file
number, the MD file from which the conventiqnal surface data is
to be taken for the calculations is determined
(NFIL=IKWP ('MDF',1,0)). If the input MD file is not specified, it
will be determined from variable IDAY, and can be either an MD
file very close in time to the VAS retrievals being processed, or
a file from an entirely different day. After the input MD file
has been determined, it is opened for reading, the keys for the
file are read via function MDKEYS, and default latitude and
longitude limits are set up via IDOC(25) and (26) (LLNW=IDOC(25);
LLSE=IDOC(26)). These 1limits are used to define the extent from
which the raw input MD file observations can be taken. Note that
the default 1limits can be overridden by keyed-in values via
keyword pérameters LAT and LON. Next, the correct row of the
input data MD file for the date and time desired is accessed
(note that if keyword parameter AUTO is used, the first row of
the correct day will be picked), and a row header for row ITIME
of output MD file MDO 4is written. Then, the program begins

gathering station data in implicit DO LOOP 40 from row ISV of




input MD file NFIL using function MDGET
(TIOK=MDGET (NFIL,ISV,NREP,IBUF)), making sure the station is
within the latitude-longitude bounds set earlier.

For each station whose data is read, the station dewpoint
depression, sea level temperature, and 1000 mb height are
calculated. Note that a missing station temperature value will
result 1in none of these quantities being calculated for a given
report, and that there must be station temperature and dewpoint
values, as well as a sea level pressure value, for all three of
the quantities to be determined.

The results for each station (the array KBUF) are placed in
row ITIME of output MD file MDO via  function MDPUT
(I0K=MDPUT (MDO, ITIME,NOUT,KBUF)), and the program goes back to
statement 40 to get another station's data. Note that provisions
are made in case there are not enough station reports accessed
(variable NOUT after code line "50 CONTINUE"). CSVA will try to
get surface data from 1, or possibly 2 hours earlier than ITIME,
if necessary. Then, if it does not find at least 10 surface
reports for either earlier time, a message saying ' INSUFFICIENT
SURFACE DATA AVAILABLE.." will be printed on the CRT, and the
program will transfer to statement 53.

Finally, assuming all available data is accessed with no
problems, the number of reports written (statement 53) is
outputted to the CRT, and the array IDOC is updated and written
into the VASTEXT file (CALL DWRITE(LUN,ITERM,IDOC)). In addition,
the row header of the output MD file is re-written to show the

number of surface data reports written into that row of the file.
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A subsequent execution of program LOVA will now show the
retrieval surface MD file number, plus the row of that file which
contains the station dewpoint depressions, sea level temperatures

and 1000 mb heights for all the stations accessed.




I—&f) ) ';s'é‘/zmﬁeam/, 17Ry/ @/

CSIA

1

READ IN OUTPUT SURFACE
MO FILE

OPEN AND READ
VASTEXT FILE

JPRNT = IKWP(

'6us’, 7, 8)

W

KBUG = /PRNT

- - {CHECK ON AVAILABILITY OF OUTPUT FILE]

MDO = IPP( 7, 3)

CALL

SDEST [ 'OUTPUT MDFILE
NOT DEFINED -~ ., @ )

END
PICK UP
=1 DOCUMENTATION
RECORD
|__| FOLLOWING FOR
TovS APPLICATIONS
FOLLONING CALL TSNIO
B e (1,4,111 1 Tooc)
“APPLICATIONS 4ty
CAlLlL
DOPEN ( MF/LE
LUN, LEN )
L
CHLL
DREAD ( LUK,
/TERK, 1D0C)
CHECK
-+ S7ATUS
WORD
CALL
7002\ 50 SOEST (' FILE moT
+#/ AVAILHBLE FOR FPROCESSING)
2 )
1
| _ | AL v D
oUTPUT NO END
L _ | crEck PR
TINE FORCE
IHR = IKWP('TINE. ], 8)
PICK UP
=4 7INE
FROM DOC
v
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/INR

=
7

IHR =TI/ 10000

L/ox: y=0D (/00C(7), 700)

>

DETERMINE INPUT MD FILE | NF/L=/KkwP(MDF]1P)

1

NFIL
a2
¢

ASSUME FILE
/S /M CURRENT]
SECTION

NFIL = MOD[10AY,70)

KW
SHIffi.(ﬁ NFIL:IVFIL*Q
#*

F
CALL
ik SOEST (" OPBNING HOUR
il wo. *. 1HR)
F

—

READ KEYS OF INPUT

MO FILE

AL
OUTINI[€0UT)

2
CYLL

ounwT(Kkour)

[CALL ouTINT (KouT)

- !
[cALL guTzaT (KouT] ]

V.
v

OPEN TNPUT MO FILE
IOPN = MDOPEN(NFIL, 7
(C‘ALL SDEST & D FOR READ
UNABLE TO
OPEN INAUT FILE CALL
i 'y @) SDEST (' UMABLE TO COPEN
INPUT FILE.. , P)
END

END

— — —

-—




DETERMINE MAXIMVM
LAT/LON BouNDS FoR
INPUT MO FILE DATA

TWOICTES INOICATE WHICH

DEFAYLT
LAT/ LON
L/MITS

MAXLAT = LAN ¥ /00 ]
}

MINLAT = LAS ¥ /WJ
)

MAXLON = LOW * /00
/3

MINLON = LOE ¥ 109

)
CALL
SDEST (' MAXLT MINLT
MAXLN MINLN %, B )

CALL
ov T/NT[KﬂUT)

L'{ SET UP INDICES

l JTYP =LOCS (7)

WORD IN INPUT MD FILE b

ARRAY “"KBUFY HoLLS A

PARTICULAR VARIABLE,

AY =
[VELV = Locs (8] ]

17

SUCH AS DATE TEMPERATuaE(SFc)l JTEN = LoCS(9) I

SEA LEVEL FRESSVRE,ETC.

CORRECT Row OF INPUT
MD FILE IS BOTH DAY
AND TIME DEPENDANT

L

PRE = LOCS (13)

Ta=1"N 1 3
I<pil 7¢

SEARCH ROW HEADER FoR TIME

=7 AvD DAY, UNLESS WE ARE FORCING

FIRST AVAILABLE Row AS IN AuTO- PROCE SST N

10K = MPGET (NEIL, I, @, TBUF)

960

| J/TRY =/TRY +7

!
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IHR =1HR =~ [
F

o >
CALL

SDEST (' INSUFFICIENT ;
SURFACE DATA AVAILABLE..

2 )
| _[po o PERMITA | v 23
Row VALUE oF Z2ERO]
M
- ¢ ITIME:Z# WRITE
= OUTPUT ROW
F HEADER

CALL
SPEST (' WRITING Row
HEADER FOR ROw ’,
/TIME )

CALL
KBUG SPEST(" THIS 1S
# 4 D FILE NO’, MDY)

JOK = MDPUT(MDG, ITINE, B, KEVF)

CALL
40| spesrs ‘cavnvor
WRITE OUTPUT
FLE.. , @)
F

END
MOUT =@

IMPLICIT LOOP 4g: g% :ﬁ
=

ReADs Il‘f INDIVIDUAL - ] HEADERS

STATIONS' DATA, AND ToK= MOGET

THEN CALCULATES
SURFACE DEWFOINT
DEPAESSION, SEA
LEVEL TEMPERATURE,
ANO 26p MB HEIGHT

(VFTL; @, NRER
IBUF)L ;

¢ 10 IRy =JTRY + 7
c | F
!
CALL IHR=/HR -]
v Tl | SDESTI 'Wo. oF e
[TOK=NoGET(vPr L TSV, NRERTE) e Eie
WRITTEN = NOUT)
¢ ) K AT
Y (
F
[ZoaT(1)= TBUF[LAT] /268 |

(2947 (@) = TevF (TLow) /19|




| #wo a7E
- 7INE MDNO
7O VASTEXT
CAlL
SOEST (' INSUFFICIENT
SURFACE DATA
UPOATE ARRA AVAILABLE., . @ )
T poc” AND B
VASTEXT FILE 5 C >
CALL
i oy w0l 3111,
& 11 Iboc)
| _[SET USER M.
FLAG, KBYF ({ F
Ke§ ¥ CALL
Kel3 DWRTTE( LUN,
Ke ket TTERM,T00C)
T=cLocs(K
: >80 D

REWRITE ROW
"= HEADER wWiTH NO.
OF REPORTS ADDED

[ KBUF (K) = TBuF (T) |

CHANGE TO
== 7L, DD, AND
APD 2/

0

bo AcTunL
CALCULATIONS OF
SURFACE DEwPOINT
DEPRESSION, SEA LEVEL
TEMPERNATVRE, AND

0K = MDPUT ( MDO, 7TIME,P. KBUF)

-4 FND Z/00p

16pp MB HEIGHT CALL
7 SDEST( ‘cmwhor
| __|CHECK REASONABLENESS WRITE /wrpar
OF ToPoGRAPHY FLE.. , P )
CALL HRToR
(MLAT, MLow,
TEL,ICH)
GIVE SHIP
= T|FILE SPECIAL
E RECORD
MOUT = NOUT +/
U CALUL
) QUTINT(KOUT)
OUTPUT FINAL DATA ARRAY
“KBuF* FoR EACH STATION
< 10K = MDPPUT ((MD0, /TINE, NoUT, KBUF)|  ou r;gur SURFA«C:E nNo FILETD
CALL

W) soex7y <commor wrire
| curPur FLE..’, @)

END
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Subroutines used by CSVA:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)

©29)

30)
31)
32)

HRTOPO-I
DOPEN-I
DREAD-I
TSNIO-I
OUTINT-I
SDEST-I
DWRITE-I
ENCODE
ABORT
ENCODX
CONTNT
LTQ
ZECONV
MOVB
CLEANA
TQ
PRLINX
PRCLOS
PROPEN
PRPRPR
LOCK
PRWR
PRRD
UNLOCK
PRCL
POST
BLKA

II

STC
DCLOSE
1TOC
MOVCW




SRVA

The purpose of SRVA 1is to generate grids of surface
variables previously calculated by program CSVA for use in either
VAS or TOVS retrievals. As usual, only VAS will be dealt with
here. The output of SRVA is stored in a grid which, in turn, is
contained within a gridfile for surface data. Normally, the user
will run SRVA three times to generate one grid each of sea level
temperature, surface dewpoint depression and 1000 mb height.

First, after the VASTEXT file has been opened and read via
subroutines DOPEN and DREAD, variables such as retrieval surface
MD file and row (MDNS and MDRS, respectively), guess MD file
(MDNG), etc. are set. Then, the surface MD file prepared by CSVA
(MDNS) is opened for read/write, and the number of reports to be
processed (NRPT) is determined, either by reading the row header
for row MDRS or an explicit keyin of keyword parameter RPT.
These reports will contain the data that is to be used in
constructing the surface grid.

After the operator-forced boundaries (set up in IDVA or
keyed in) that will determine the area of the grid are
determined, the character whose data is to be gridded is set by
function CPP (CHAR=CPP(l,' ')), and the analysis field arrays IDL
and ITG are initialized to 0. Note that several different types
of variables can be gridded (TSL (sea level temperature), DD
(surface dewpoint depression), TS (surface temperature) and Z100
(1000 mb height)). In addition, note the element of the gross
error check array (SDL) that is set up after the character to be

gridded has been determined. This element is important later in
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both a gross error check involving the guess MD file (MDNG) guess
field (compares raw data value to guess value) and within an
edit option quality control check (compares raw data value to
final grid value). After the IDL and ITG arrays have been
initialized to zero, the grid increment (in tenths of degrees) is
established. Keep in mind that this increment can be either keyed
in or determined within the program. If the grid increment is NOT
keyed in, it will be calculated such that the total number of
gridpoints is less than or equal to 2400 (the value of wvariable
NSIZE).

At this point, it is possible to acquire the information to
be used in the surface analyses in two different ways. First, if
a guess is to be used when generating the grids, such as will be
the case if there are large data-void areas within the analysis
region, a call to subroutine SRGSS will access the guess (the
"VASGSS" route), after which the actual surface data will be
gathered via function MDGET ( beginning of DO LOOP 148). It
should be mentioned here that the guess grid option is never used
when executing SRVA and can therefore be ignored within the
context of this discussion. Note the '"NODAT" option approximately
15-20 1lines after the call to subroutine SRGSS. 1If it is in
effect (IKWP('NODAT',1,0) .NE. 0), SRVA will skip to statement
150, and guess data only will be stored in output surface
gridfile NGRFS. In addition, note the preparation of variable FCK
just before SRVA enters DO LOOP 148. This variable is used later
when comparing the raw surface data to a value from the guess

field to determine if a given data value should be used in the




Barnes analysis.
On the other hand, if no guess is desired ( no keyin for

]

#eyword parameter GSS, or variable CGS = '), SRVA simply moves
to DO LOOP 148 to read the actual surface data. This option
should normally be used in the event there is good data coverage.

SRVA now enters DO LOOP 148. This loop reads each individual
surface report (which contains the 1000 mb height, sea level
temperature, dewpoint depression, etc. data) from the surface MD
file (MDNS). In addition, it makes sure a given report is within
the previously-set LAT/LON bounds, performs a test (only for the
"VASGSS" guess option) to screemn out very poor surface data, and
fills Barnes arrays such as DAS, RW and CL for wuse in the
forthcoming Barnes analysis. Upon completion of DO LOOP 148,
the Barnes analysis is set up and executed. The analysis itself
is carried out by subroutine FBARN, and results in a wuniform
latitude-longitude grid of values.

At this point in SRVA, assuming the edit option 1is on
(IXKwWP('EDIT',1,0).EQ.0), the standard deviation of the actual
data used in the grid generation (FDAT) is computed and stored in
variable SD. Then, 1if the difference between a given raw data
value and a value derived from the final grid (VAL) is .GE. to
the standard deviation, the original surface data report is
flagged with variable MISS, and the program returns to statement
110 to read in the surface data again and repeat the Barnes
analysis. This time, however, the flagged report(s) will not be
taken into account in the Barnes analysis.

Assuming there are no problems with the Barnes analysis grid
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and the edit option passes, an output surface gridfile (NGRFS) is
opened ( IOK=IGOPEN(NGRFS,IFIL2)), and the sea level temperature,
dewpoint depression, 1000 mb height, etc. grid is placed within
it by function IGPUT. 1In addition, the array IDOC is updated to
show both the output surface gridfile number and the number of
the new grid within this gridfile (ISTAT). This information is
then subsequently written into the VASTEXT file via subroutine

DWRITE.




SRVA_|

. lmm MISS/ 280808080/, NS/ZE | 2400/, NMOD /4]
v
DATA  NBMAX [ 999 /

CALL
SOEST (' BEGIV
SFCPRG . @) FOLLOWING FOR TOVS
APPLICATIONS
I
s 7 I GaLL
7 L—y 7wocr1111,
1, /00C)

FOLLOWING FOR VAS
APPLICATIONS

PICK UP CONTEXT

[T rorrmmon
CAlL
DOPEN [ MAILE. LUN, LEN
OPEN AND AEAD VASTEXT N (MALE, LUN, LEN)
FILE '
' CALL

DREAD (LUN, ITERM, 100C)

o
MONS = | DOC (36)

[Cos=CrwP( "555',.1,' )]

CALL
SOEST (' UNABLE TO
OPEN MD DATA FILE NO.)
MDNS)

OPEN SURFACE MD FILE
FoR READ/WRITE

GET WUMBER OF REFRIRTS
FROM ROW HEADER

/0K = MOGET (MONS, MDRS, §, KBUF)

EvVD

CALL
30| soesr ' o oara
AVAILABLE FOR HOUR ',

MORS)
CALL
SOEST (" TOTAL NO.
REPORTS = °,
NRPT )
SET BOUN OARIES Fof INAT SURFACE MDFILE | |  CHECK OPERATOR
REPORTS , BEvond WHICH A GIVEN REPRT WILL NoT FORCED BOUNOARIES

BE USED IN THE BARNES ANALYSIS

LINC = [kKWP( INC, 7, 2)

USE /DATA A4S FLAG
N EVENT OF NO DI7R

/097 = 77277
I
/=g

. .
DETERMINE CHARACTER To GE . \
GRTODED CHAR = CAPLL )

v




7)) S
(%ﬁR'} P =y
F
’
=(%AR9 | /P=5
F ’
(C,’gk ) | /P=6
F
’
F »
(asopy—] 8

5 OO CALL

| SOEST (! /MPROPER
PARAMETER KEYED ', #)

1P

END

1 ser opriovaL
GROSS ERROR CHECK

SDLCIR) =DkwP ('ERR’, 1, SOL(IFR))

| _| wrracsze
ANALYSIS FIELD

| Avoio  sourerRn
HEMISPHERE PROBLEMS

DETEAMINE GATO INCREMENT (INC) ESTABLISH GRID
INCREMENT IN
107HS OF DEGREES

NROWS = (LAN - LAS)/ INC + 1

v

NCOLS = (LOW - LOE)/ INC + 1

CALL )
SDEST(' NROWS NCOLS INC @)

v




READ TN GuESS TF
GUESS MO FILE OPTION
TIs BEING USED (" VASGSs*
OPTToN)

4

CALL
OUTINT ( KOUT)

¥

NPTS = NROWS % NCOLS

USE LPIN INSTANCES
WHERE GSS AND DOCUMENT/ -
ARE INVOLVED )

IF GuEss M) FILE

oPTIov NeT BEING
VSED, Lo To 428

¥
[FCk=50L(TP)%3, ]

KBLG
4

CALL SPEST |
(* ToSSouT IS
IT0sS)

ABOVE IS GROSS ERROR
C HE OR GUESS FIELD,

TLAT = LN
N
SLAT = LS
v
WLON = LW
1)
ELON = LE
i
LP=/P
LP-8 | LP=2
| _| creck Guess oPriom,,
FILL FROM 'VASGSS’
ces \\ 120 3
F('G !
IF Vo GUESS
AEING VsED,
F o
CALL 41
SRGSS (/10L, /7G, NCOLS, NROWS, ¢ gI(—NORE T HISOPTIoN
TLAT, WLON, DINC, LP, MONG ) F*| exerorr erioFine
" GuEss apPTrav

106

STORE VESS GAZ
ONLY TF THE “wolAT"
OPTIoNn IS IN EFFECT

= CHECK TS PERFORN
lzz ?éxgz ITERATION o»&ll

NB= 8

READ IN SFc. MD

l.JUSED To SAVE

NOTE..IT6 15 | FILE REORTSY

N=]

20K =/GOPEN( NGRF, IFIL1) I
THIS OPTION ~oT UG

CALL
SOEST (' UNABLE

70 OPEN GRID
FILE,,", @)

J4

END

148

NEARFT

NaN+!

TOK = /GGET ( NGRF, NGR, 2408,
/0L, NR, NC, IGHD)

ORI GINAL GUESY
FOR JTERATION

KBUF
(NMo? =
MIS,

I0K = MDGET (MONS, MD

N, KBVF,

148]

CALL
SDEST('GUESS
GRID NOT
COIPATIBLE

L P)

END
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FLAT = FLOAT(LAT) X . 001 /06,

LP42

MAKE SURE REPOAT I's
WITHIN BOUNDS

IF VMLVE 70 BE USED IN

GRID GENBRATION IS MISSING

LooP AACK To ¢ ET NEXT REPORT

BUF
(I’; +6)
Ss

!
1

148 D

=1L+lD

ALL VARIABLES ARE IN TRUE UNITS|

BASED oN WHAT VARIABLE Ts . e
BEVG GRIDOED (WOTE VIPY), FILL P=7 >{FOAT=TSL-0.4p65w2
VARIASLE “FOAT? WITH A LTVEN F :
MD FILE REPORT VALVE.THESE
VALVES AAE ALL S‘ToRAEg INA
“BARNES ARRAY® (THE ARRAY P=4# DAT = DD
“Ms”z PRI R TO THE BAANES 3 F
AVALYST S,
IP=3 FDAT =TsL
F
IP=8 >-» FOAT=KBUF (14)
F
THE “w0 GUESS" PATH f.’)w i NB=NB+1
g | | FreL sarnes
F ARRAYS
w n A
TOATA SET TO
33¢ FCK= To INOIIAE| IDATA=@
. 99999, AT AT LEAST
€ 41 SURFACE MO
F Cﬁt&“ﬁﬁ?{m }
_J6ET VALUE FRoM =
CALL SDEST Isusss GRID ACCESSED

('RETECT DATA
VALVE 4IVAL)

CALL VALUE( LAN, LAS Low|& CET
LOE, INC, IDL, 184, VAL)

GUESS
MO FILE

| SET 8AD 30

VALVE TO

VALVE
COMPAAE GUE <5
VALVE TO INPUT
SURFACE Mb FILE
VALVE; THIS
TEST 15 oMLY
HONE WHENTHE

148

END OF DO LoopP

gk T3 b

“MISS” IN
INPUT SFC
MD FILERFE
TOK = MDPUT (MONS, NORS] B YL UPOATE
T Mt 7
148 ET i
GET N
A M) FTLE
AEPORT

Lg

CALLSOEST ("
lLW Too MUWCH 0A1(A..Q'
EXITING TO
ANALYSTS % &)

CHLL
| SOEST /' NO DATA
AVAILABLE FOR IMAGE, )

END




TF TREAE TS WO SFC
MO FILE JATA FoR
USE Iw THE GAID
GEWERATION, AVD A GUR
MO FIKE (UESS TS AGTV
USED, TUMP To L5p AVD S
ULTTHATELY CALL SOEST(‘ BELLV
STORE THE guess| BAANES WITH SCALING
IN BURFAcE  |OF TscL)

GRIDFILE "NEAFS i

C

SET UP FOR
1 DBARNES
ANALYSIS

= -[SET BARNES SCALING I

PERFORM BARNES CALL
ANALYSIS To GENERATE

UNIFORM GRID OF DATA
NALUE S DINC, 15¢L, 16B)

FEARN(T LAT, NROWS, NCoLS,
FLD, WT1,WTZ,8aS, RW, CL, N8,

TIF EoIT oPTIoN woT" TN
EFFECT, b0 TO STATEMENT ,/ IKWP

any’ ulSEQUELTLY STOREET', 19
THE FINAL GRAIDIED SUAFACE F0
AVALYSIS IN GALYFILE "WeRFs!

_| AVOID NEGATIVE

DEWPOINT DEPRESSION

CHECK ON THE
EDIT OPTION

€

CALLVLATE STAUIARD

DEVIATION oF TWAT |5D=DSQRT(SHM_S—5umsum)|

SURFACE MO FIKE JATA

Sbis!, Tsp)

CALL SOEST (*DATA

| _ [ZmiT S12E oF

STANDARD DEVIATION

Ml

VL | weng 132 >
NNeNN+1 $ E

_| GET VALUE

FRom GRID

GET VALUE FRoM PrvAL | CALL VALUE (LAN, LA, Low
ANALYZED bRIog ik LoE, TN, IDL, 13y VAL)'

E)

F
- - 6Ross ERROR CHECK ]

| ADIF=A85IF) |

LOMPARE OZPFERENCE QETWEEN
FINAL GRI) VALUE AWQ SFC, M) (
FILE VALUVE WITH THE STAMAA
QEVTATIOV COMPUTED EARIIER;TF
THE RESULT INOTICATES THAT THE

E>

MO FILE VALVE WAS
BAD, GET THE REPRT

CONTATNING THE ERROVEMS

VALVE FRoM THE SFc, MD FLLE,
SET THE VALUE To “MISs”, A _

PUT THE VPDATED [IOK= MDPuT(MDN@»Mb;;,IAéfE;X)) kBuFﬂ

REMAT RACK TWTOTHE
SFC, MD FILE, THEN , -0 BACM
Tv STATEMENT 11p AnD AEDO
THE BAANES AMALYSTS.

£
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E

TF PooR DATA WAS AEMEVED FRo,
AWY SFC.MD FILE AEPoR'_l;&,W

STATEMENT 159

CALL ENKOJE (\(1X,T5, 2F2.2,

2F19.1/ ), LBUF, NN, FLAT,

FLoN, DAT, VAL)

[ZTox=TeoPEN(NGRFS TFILY|  OPEW, GRTAFILE “NGRFS”

CALL
95 | SDEST('UNABLE
To OPEN GRID
FILE..! @)

| ToK = LGPUT(NGRFS, NGANG, TDL, NAoWS, NcoLs, T6HD,TSTAT) |
¥

VPDATE VASTEXT FILE WITH
SURFALE GRTOFTLE ¥ (STORED

IN Iooc (39)),AS WELL AS #0F
GART O JUST PUT INTo SF% GATOFTLE ]

(STOREN TV TH6C (28 ¥ 1A)

CLOSE VASTEXT FILE

CALL
Tames (' ANALYSIS
FILED RS GRID#O.
3/, ITstar)

P;){ T FTZMAL a)nro é.w;:és
OR AVALYRED ) TN 5
oAAi:DFrLE “A/eRFS;

CALL
Tsnra(3,1,1, 11,1
C)

CALL

DWRITE (LuN,
LTERM, IDOC

CALL
DCLOSE (LUN)

D




Subroutines used by SRVA:

1)

2)

3)

4)

5)

6)

7)

8)

9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)
41)

SDEST-I
VALUE-I
DOPEN-I
ENKODE-I
DREAD-I
TSNIO-I
SRGSS-I
OUTINT-I
FBARN-I
TQMES-1I
DWRITE-I
DCLOSE-I
BLKA
MOVCW
MOVB

LTQ
CLEANA
TQ
PRLINX
PRCLOS
PROPEN
PRPRPR
LOCK
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