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PREFACE

This Western Region publication series is considered as a subset of our 
Technical Memorandum series. This series will be devoted exclusively
to the exchange of information on and documentation of computer programs 
and related subjects. This series was initiated because it did not seem 
appropriate to publish computer program papers as Technical Memoranda; 
yet, we wanted to share this type of information with all Western Region 
forecasters in a systematic way. Another reason was our concern that in 
the developing AFOS-era there will be unnecessary and wasteful duplica­
tion of effort in writing computer programs in National Weather Service 
(NWS). Documentation and exchange of ideas and programs envisioned in 
this series hopefully will reduce such duplication. We also believe 
that by publishing the programming work of our forecasters, we will 
stimulate others to use these programs or develop their own programs 
to take advantage of the computing capabilities AFOS makes available.

We solicit computer-oriented papers and computer programs from forecasters 
for us to publish in this series. Simple and short programs should not be 
prejudged as unsuitable.

The great potential of the AFOS-era is strongly related to local computer 
facilities permitting meteorologists to practice in a more scientific 
environment. It is our hope that this new series wiI I help in developing 
this potential into reality.

NOAA Western Region Computer Programs and Problems NWS WRCP

Standard Format for Computer Series. June 1979
2 AFOS Crop and Soil Information Report Program. Ken Mielke, July 1979 

Decoder for Significant Level Transmission of Raobs. John Jannuzzi, August79 3
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Utah Recreational Temperature Program. Kenneth M. Labas, November 1979 5
6 Normal Maximum/Minimum Temperature Program for Montana, Kenneth Mi elIke,Dec.79  

December,79Plotting of Ocean Wave Energy Spectral Data. John R. Zimmerman, 7
Jannuzzi, January 19808 Raob Plot and Analysis Routines, John
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RAOB PLOT AND ANALYSIS ROUTINES

John Jannuzzi
National Weather Service Forecast Office 

Portland, Oregon

I. GENERAL INFORMATION 

Summary:

A set of three routines is described that run from decoded raob information 
on AFOS. The first routine is a vertical profile plot of the temperature, 
dewpoint and wind. Tpe second routine ^s a comprehensive convective 
analysis; computation of a number of convective parameters and indices 
used to forecast potential for convective activity. The third routine 
evaluates the sounding for layers of strongest wind shear. All or any 
one of these routines can be selected fpr execution on a particular raob 
run at the discretion of the forecaster from the AFOS console.

Environment:

The programs are written in Data General Fortran IV. They have been 
designed to run on ttae Eclipse S-230 minicomputer of AFOS. Each routine 
(program) can be executed in less than 10K memory; hence, each can run 
in the background partition (Background) of any WSO or WSFO yhile AFOS 
is running in the foreground partition (Foreground)* To do this, a 
shortened version of the plot was written. Where background is not 
limited to 10K (13K needed) a more complete version of the plot routine 
is available.

References:

The program utilizes two decoded raob files as input. Both of these 
are created by another program ("SGLDECODER.SV") which decodes the 
second transmission of the raob (for a complete description of these 
files and the decode program "SGLDECODER" see NOAA Western Region 
Computer Programs and Problems NWS WR£P No. 3).

These programs have undergone a few months testing period to allow 
programming errors to surface. The plotting routine has undergone 
extensive testing in three NWS regions. To help insure that the 
programs performed tasks useable to a wide variety of NWS users, routines 
for the convective analysis were discussed with personnel from the 
National Severe Storms Forecast Center and the wind shear analysis 
was discussed with the Weather Service Evaluation Officer at SLC WSFO.



II. APPLICATION

A. Complete Program Description

1. PLOT routine (13K version for WSFO’s named "FOPLOTRAOB.FR")

This program takes the decoded sounding information, and puts it into 
a plot form that can be displayed on AFOS as a graphic. Five sub­
routines are used to create the AFOS graphic format. These sub­
routines are part of a graphics library created at the Scientific 
Services Division, Western Region NWS. These are to be described 
in a forthcoming WRCP.

The program begins by opening the input file containing decoded 
temperature and dewpoint depression information (SOUNDING.T).
It first reads the station number, date, and time of the raob.
Next, it reads the pressure and temperature of each reported layer 
and assigns that report an X-Y coordinate location for the plot. The 
plot uses a linear temperature scale which goes from -70°C to +50°C.
This temperature scale occurs horizontally over a length of 3000 
pixels on the graphics screen. The horizontal pressure scale of 
pressure to the .2857 power (p*2^7), goes from the surface to 100 mb. 
The range from 1000 mb to 100 mb occurs over a length of 2500 pixels.
The file "SOUNDING.T" is then closed and reopened. A similar sequence 
of events to the above is repeated to assign the dewpoint/pressure 
coordinates for the plot. "SOUNDING.T" is then closed.

The main program calls a subroutine named "KINDEX". This subroutine 
computes the K Index for the raob. In order to do this, using only 
the second transmission of the raob, a linear interpolation is 
performed between reported levels to derive temperature and dewpoint 
values at 500, 700 and 850 mb. The linear interpolation is performed 
on the assigned plot values, not on the actual pressure and temperatures 
values themselves, as the pressure axis is not linear. Again, the 
information is read in from the file "SOUNDING.T". The subroutine 
returns the K index under the variable name "K". If one of the 
parameters necessary for the K index computation is not available, 
a K of -1000 is returned to the program. The program then puts the 
K index into graphic output format.

The next section of the program puts the station number, date, and 
time information in graphic format. Any integer number must be 
handled one digit at a time. Each integer digit must be converted 
to an alphnumeric representation (A-format) for display. This is 
done by multiplying the digit by 256 and adding to that quantity the 
integer 12288.

The last section of the program puts the wind information, from the 
file "SOUNDING.W", into a plot form. The main problem was to convert 
the height levels reported in the wind portion of the raob to 
pressure levels on the sounding plot. To do this, the heights of the
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pressure levels in the U.S. Standard Atmosphere were used. The 
values for every 100 mb decrement of pressure starting at 1000 mb 
were read off the Air Force Skew-T/Log P diagram. These values 
are stored in hundreds of feet in the array ,!IINT" in the program.
The program reads the height level, wind direction and speed. It 
assigns the pressure value by interpolating between the levels in 
the array "IINT". The direction is checked to see if it is a 
multiple of five; if not, 100 is added to fhe wind speed. The wind 
arrow is drawn so that the head is along the pressure axis and the 
tail is at the direction from which the wind is blowing (standard 
meteorological practice). The exact wind speed is written beside 
the tail of the arrow.

2. (10K version for WSO's named "PL0TRA0B1.FRM and "PLQTRA0B2.FR")

Except for a few changes, this is essentially the same as
"F0PL0TRA0B.FR". In order to fit this in 10K, the program was
split into two pieces. The first piece automatically calls in
(SWAPs to) the second piece. To do this, some intermediate values
must be temporarily stored on disk from the first piece and read
into the second piece. These are put into a file name "DP0:SCRATCH.NW".
This file is automatically created wheri needed and deleted when np
longer needed. The variables "NW" and "SFCPRS" are saved into this
file.

Another change is that the steps to compute the K index are contained 
within the first piece itself, rather than in a separate subroutine.
The final difference is a check to see how large "NW" (NW is a 
counter in the program and is related to the number of vectors in 
the graphic) gets to be. The variable "NS" and "NS2" are dimensioned 
sufficiently large to handle long raobs in "F0PL0TRA0B.FR". Due 
to size constraints this could not be done in the 10K program version. 
Hence, whenever "NW" is greater than 472 the program terminates.
The result of this is that on fong raob transmissions, some of the 
highest levels of winds will be left off the plot.

3. Convective Analysis ("INDEXES.FR")

This program computes the K Index, Showalter Index, Lifted Index 
Lifted Condensation Level and its temperature, Level of Free 
Convection, Convective Condensation Level and its temperature,
Convective temperature, and energy in the positive area of the 
sounding.

The program begins by reading from the file "SOUNDING.T" all the 
pressure, temperature, and dewpoint depression values. These are 
stored into 3 arrays: "PRESS", "TEMP", and "DEPT" respectively. The 
program then interpolates for temperature and dewpoint values at 850, 
700, and 500 mb via a subroutine named "INTERPOLATE". This subroutine 
performs linear interpolations in the same manner as described above 
for computation of the K index. The interpolated values are passed 
to the main program as "TMP" amd "DEW". The last variable passed in
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the statement call is a flag to indicate whether or not the dewpoint 
interpolation is necessary. If this is "1", only a temperature 
interpolation is performed. If the dewpoint at a level necessary for 
the interpolation is missing a "DEW" of -99 is returned. Likewise, 
if no temperature is available "TMP" is returned as -99.

The first quantity calculated is the Showalter Index. The computation 
begins by taking the 850 mb temp and dewpoint as a parcel and raising 
it to saturation (the LCL). The values for this are stored as the 
variables TLCL (temperature of LCL) and PLCL (pressure at LCL). Next 
the parcel is lifted moist adiabatically until the parcel reaches 
500 mb. This is done in a subroutine named "LIFT". "LIFT" takes as 
input an initial pressure and temperature of a saturated parcel and 
its final pressure after lifting, and returns to the main program the 
final parcel temperature. If the parcel from 850 mb does not reach 
saturation before reaching 500 mb the call to "LIFT" is bypassed.
The Showalter Index is computed as "SHWLT", and is rounded off to the 
nearest integer in a short subroutine named "MKRND". The final 
Showalter Index is the variable "ISHWLT".

The next parameter derived is the Lifted Index. It is begun by 
computing a mean mixing ratio in the lowest 50 mb of the sounding in 
a subroutine named "MMXRT". This is converted to an average dewpoint 
at the surface and returned to the main program as "TD". The 
maximum temperature for the day is computed by adding 2°C to the 
700 mb temperature, and bringing a parcel at that temperature and 
pressure dry adiabatically to the surface. A flag, "II", is changed 
to "1", indicating that the Lifted Index rather than the Showalter is 
to be computed, and the program loops back toward the beginning.
This surface parcel is now raised to saturation and then to 500 mb 
for comparison with the actual raob temperature at 500 mb. The 
Lifted Index, after being rounded off, is stored as "LFTIND".

The K Index is easily computed in the next few steps, as the necessary 
values at 500, 700 and 850 mb are already available. This is stored 
as "K".

The next parameter calculated is the Convective Condensation Level. 
This is calculated by taking the mean dewpoint, "TD", used above for 
the Lifted Index, converting it to a mixing ratio and finding where 
the mixing ratio line crosses the temperature sounding. The mixing 
ratio is calculated as the variable "COMXRT". To find it, the vapor 
pressure is needed. It is calculated as the variable EE . The 
parcel (mixing ratio value) is ascended 10 mb at a time, the 
temperature is calculated, and it is compared to the sounding 
temperature. The sounding temperature is found by a linear interpo­
lation using the subroutine INTRPOLATE as before. Whenever the 
parcel temperature is found to be warmer than or equal to the 
sounding temperature ("COMPR" _^0), the exact crossing is computed 
by a similar triangle approach (interpolation). This is then 
defined as the CCL. The integer value is found through the subroutine 
"MKRND" and stored as "ICCL" (pressure value). This pressure value

-4-



is entered into "INTRPOLATE" and the temperature of the CCL is 
returned to the main program. This is stored as "TCCL".

The trigger temperature (temperature of the surface at which 
convection will begin) is calculated by simply bringing the parcel 
at the CCL dry adiabatically to the surface. The dry adiabatic 
formula is stored as "THETA" and the necessary surface temperature 
as "TCONV".

The Level of Free Convection and the Lifted Condensation Level 
calculations are performed in a separate subroutine named "LFC".
The subroutine begins by refiguring the mean low level dewpoint with 
a call to "MMXRT". This is used in the equations for "TLCL" and 
"PLCL" to find the temperature and pressure, respectively, of the 
Lifted Condensation Level. These are rounded off to integers at the 
end of the subroutine and stored as "LCLTMP" and "LCLPRS . These 
LCL values are then used to find the LFC.

The LFC is found by raising the parcel at the LCL moist adiabatically 
until it crosses the temperature sounding. This is done similarly 
to the method described above for the CCL computation. The parcel is 
raised 10 mb at a time through the subroutine "LIFT". Each time, the 
parcel temperature is compared to the sounding temperature as "COMPR . 
When "COMPR" <0 the lift is terminated, the exact crossing inter­
polated for, and the LFC is stored as "ALFC". The rounded off integer 
value is stored as "ILFC". If the parcel rise reached 500 mb before 
the parcel is warmer than the temperature sounding "ILFC" is assigned 
a value of -99. The quantities "ILFC", "LCLTMP" and "LCLPRS" are 
returned to the main program.

The final computation is the energy in the positive area of the 
sounding. The parcel is raised from the CCL until it becomes cooler 
than the temperature sounding. This area is found by summing up 
small areas between the sounding temperature, parcel temperature, 
and 10 mb pressure levels. "TAREA" is the equation for this area 
(in units of joules/gram).

The end of the program is the output of the above derived quantities. 
The output is placed into a file named nINDEX0UTn. If such a 
filename already exists, it is deleted and a new one is created.

4. Windshear Analysis ("WINDSHEAR.FR")

This program computes the vector wind shear between all reported 
wind levels of the second transmission of the raob (provided the 
wind speeds are 10 knots or greater). It begins by reading in all 
the information from the files "SOUNDING.Tn and SOUNDING.W . The 
program then enters a large loop to compute the windshears. The 
windshear is computed in the subroutine "COMSHR". It separates 
each wind direction and speed into its N-S and E-W components and 
computes the absolute vector wind shear. This wind shear is reduced
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to its value in knots per 1000 feet and returned to the main 
program as "WNDSHR". The integer round off value is found in 
"MKRND" and stored as "IWNDSH". The Richardson number for that 
layer is also computed.

To compute the Richardson number, two interpolations are performed. 
The first converts the height levels of the wind reports to pressure 
values using the same interpolation for the Standard Atmosphere 
value as discussed in the raob plot program (section II-A-1). This 
is performed in a subroutine name "PRSINT". The second interpolation 
is for the temperature at the pressure level. This, as discussed 
in previous sections, is done via the subroutne "INTRPOLATE . The 
temperatures are converted to potential temperatures ("THETA1" and 
THETA2") and a mean potential temperature is computed ("THETAM").
The layer thickness, "DZ", is simply the higher level minus the 
lower level. "DTHETA" is "THETA2" minus "THETA1". These quantities 
are used to compute the Richardson Number ("RNUM").

The rest of this DO loop is a sort test performed on the windshear, 
"IWDNSH". The windshears are ranked in decreasing order in the 
array "IWSHR". Only the highest five windshears are saved. If 
the one just calculated is greater than any of the previously saved 
windshears, the new one replaced the old one in "IWSHR" and moves 
the rest down one position in the ranking. If they are the same, 
the newer one is placed below the old one, so that the highest shears 
at the lowest levels are ranked first at all times. This is done 
in a subroutine named "BUMP". When this is completed, the cycle 
begins again for the next two levels of wind.

When all the wind shears have been computed and ranked, the five 
highest windshears and their Richardson numbers are written out to 
a file named "WINDSHEAR". If a file with that name already exists, 
it is deleted and a new one created.

B. Machine Requirements

The "F0PL0TRA0B" routine requires 13K memory to run. The WSO version 
of this, "PL0TRA0B1" and "PL0TRA0B2", can run in 10K. "KINDEX" and 
"WINDSHEAR" can each run in 10K. The following table lists the save 
files (.SV extensions), their disk storage requirement (size), and 
average execution times from the floppy and rigid disks.
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SAVE FILE SIZE (bytes) 

EXECUTION 

FLOPPY DISK 

TIME

RIGID DISK

FOPLOTRAOB.SV 18,944 3/4 - 1 minute 15 - 25 seconds

PLOTRAOB1.SV 16,384

PLOTRAOB2.SV 15,360 1-1 1/4 minutes 35 - 55 seconds

INDEXES.SV 17,920 1-3 minutes 3/4-21/2 minutes

WINDSHEAR.SV 16,384 3/4-1 minute 10 - 15 seconds

C. Structure of Software

There are a number of subroutines that are used for each of the 
routines. These were briefly discussed in the descriptions of the 
main programs above. The following lists show the main program title 
and the names of all the subroutines that are required by it.

1. FOPLOTRAOB

COMMH 
GPD1 GRAPHICS
MOVEVEC LIBRARY
TEXT ROUTINES
UTF, 
KINDEX

2. PL0TRA0B1

C0MMH\ GRAPHICS
GPD1 LIBRARY
MOVEVEC ROUTINES
TEXT ^

3. PL0TRA0B2

MOVEVEC ^GRAPHICS 
TEXT LIBRARY
UTF ROUTINES

•#
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4. INDEXES

INTRPOLATE
LIFT
MKRND
MMXRT
LFC

5. WINDSHEAR

COMSHR
MKRND
PRSINT
INTRPOLATE
BUMP

D. Data Base
All these routines use the files "SOUNDING.T" and "SOUNDING.W" as 
input files. No directory specifiers are used, so these files must 
be in the same directory as the executable save files (.sv files).

The output files are all created in the programs themselves. If 
files with those names exist already, they are deleted and new ones 
are created. The output file for "FOPLOTRAOB" and for the two 
program pair of "PL0TRA0B1" and "PL0TRA0B2" is "RAOBPLOT". The 
output file for "INDEXES" is "INDEXOUT" and for "WINDSHEAR" is 
"WINDSHEAR".

In order that the plotted raob be of useable form, separate map 
background files (grids) have been created. These could have been 
part of the plot program itself, but then the plot and backgrounds 
could not have been called on separate overlays on a graphics screen. 
The grid containing pressure, temperature, and dry adiabat contours 
on it is in a file named "RAOBGRID". This same grid, with the 
addition of mixing ratio contours, is in "RAOBGRID.MR". The moist 
adiabats are in a file names "MOIST".

III. PROCEDURES

A. Initiation of Program/B. Input Requirements (see also Appendix )

All of the routines require that the input files be in the same 
directory as the routines themselves. Also, the routines must be 
initiated from the directory where they reside.

Since all the routines use "SOUNDING.T" and "SOUNDING.W" files as 
input, the raob decoder program, "SGLDECODER", must be run before 
these routines are initiated (see WRCP No. 3 for instructions on 
initiating "SFLDECODER").
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C. Output

The output files "INDEXOUT" and "WINDSHEAR" are random RDOS files 
that can be displayed on an AFOS ADM (i.e., DSP:DPI:INDEXOUT). The 
output file "RAOBPLOT" is a graphic file that can be displayed on an 
AFOS GDM (DSP;DP1‘RAOBPLOT). Any of these output files can be stored 
into the AFOS data base (i.e., STORE:DPI:RAOBPLOT SLCRABSLC) and 
called up directly from the data base. This allows the routines to 
be rerun on a different sounding and have the output from the previous 
run still available for examination.

The following is an example of a raob second transmission and the 
resultant files "SOUNDING.W" and "SOUNDING.T" created by running 
"SGLDECODER". Also displayed are examples of "RAOBPLOT", "INDEXOUT" 
and "WINDSHEAR" from that sounding.
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TYPE RPOB.BS
NRHTS1JAJ EUOUSee KNRH III 829
DRT 72266 TTSB 5612s 72266 96974 2.1615 11969 24614 22856
33888 17264 44766 10271 55576 69963 6656b 61958 77551 82967 
88427 98164 99472 19556 11455 11563 22489 29558 33373 24163 
44275 38739 55176 585s s 66166 699s/' 77166 669ss=
PP38 56128 72268 99923 13993 21518 29B15 99467 19913 16599 
16911 9869s 17912 15511 91924 13912 10912 19514 91679 19915 
98514 19915 92956 97599 15599 14511 928s./ 99511 93934 95996 
97511 98513 9357s 95516 98524 94249 94929 96927 95923 9594s
95522 99915=

TYPE SOUNDING. T 
269 6 12
974 21. 9 1. .5
969 24. 0 1 .. 4
858 19. 9 6. 9
898 17. o 14. .9
799 *">19. im 21. 0
576 -9. Q 18. . 9
565 -1 . 9 8. 9
551 -2. Q 17. 6
487 -8. i 14. 9
472 -19. 5 6. 0
455 -11.5 13. 9
489 -28.5 8. 9
373 -24.1 13. 6
275 -38. yi 39. 8C*176 -58. U -1.8
196 -69. Q -1.8
166 -66.9 -1.8

R

TYPE SOUNDING.N 
269 6 12
9 139 3
p 21518
3 29915

4 19913
6 165 9
7 16911
8 17912
g 15511

16 13012
12 19912
14 19514
16 19915
17 8514
19 10815
29 75 9
25 155 9
26 14511
28 9511
39 59 6
33 7511
34 8513
35 5516
37 8524
42 4029
44 6927
49 5923
50 5522
54 9015
R
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THE 5 LAYERS WITH THE STRONGEST 13IND SHEAR,' IN DECREASING 
ORDER, ALONG UITH THE LAYER'S RICHARDSON NUMBER ARE:

LAYER SHEAR RICHARDSON
1000'S FT KNOTS/1000FT NUMBER

1 34 - 35 8 Pi.71
2 35 - 3? S !. 20
3 2-3 5 2,32
4 42 - 44 5 2.71
5 26 - 28 5 2,03 PAGE 0

STATION = 260 DATE = 6 TIME » 12
THE !< INDEX - 18
THE SHOUALTER INDEX s 0 
THE LIFTED INDEX = -7
THE LIFTED CONDENSATION LEVEL IS AT 928MB 
AND HAS A TEMPERATURE OF 1? DEGREES C 
NO LEVEL OF FREE CONVECTION EXISTS BELOU 500M3
THE CONVECTIVE CONDENSATION LEVEL IS AT 74SM3 
AND HAS ft TEMPERATURE OF 14 DEGREES CCONVECTION UILL BEGIN WHEN THE SURFACE TEMPERATURE REACHES 35 DEGREES C 
THE ENERGY IN THE POSITIVE AREA OF THE RAOD IS 2.IS1JOULESXSRAM

PAGE 0



D. Cautions and Restrictions

These routines will work on any raob. The trigger temperature value, 
however, in "INDEXOUT" is designed for 12Z raobs only. This is 
because it uses a uniform warming factor to approximate the maximum 
temperature of the day. If run at 00Z (near max heating time) an 
artificially high maximum temperature value will be created. Also, 
the heating factor was designed for summer use and assumes much solar 
radiation will reach the surface. It will not be very good in a 
cloudy condition or in winter.

These routines use only input from the second transmission of a raob. 
Hence, values like the K index may be slightly different than those 
computed directly from the first transmission of the raob. Under 
most instances, the interpolated values of temperatures at mandatory 
levels will be very close to the actual values, especially in moist 
soundings when the numbers are most needed.

E. Complete Program Listing

The following is a listing of the main programs and subroutines used, 
except for the graphics library subroutines.
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TYPE FOPLOTRPOB.FR
C*****RAOB PLOTTING PROGRAM FOR EXECUTION IN 13K 

PARAMETER NS=768.. NS2=1536
DIMENSION IGA(NS), IT(25.>, IUEC< 75), I INK 10>, IB(NS2)
IT( 1 )="NM"
IT( 2 )="CG"

IT( 3 )="PH"
IT( 4 )="NR"
IT(5)="1 "
CALL COMMH( IGA.. I f, NN, NS )
CALL GPD1( IGA..NN..NS)
CALL OPEN<6.- "SOUNDING. T", 2.. IER)
READ< 6..12) I ST A TN: IDA TE: I TIME 

12 FORMA T< 13.. 1X, 12:1X, 12 )
N=1

C*****READS THE PRESSURE LEUEL AND IT'S TEMPERATURE: THEN CONVERTS 
C*****THIS TO A POINT ON THE PLOT.

50 READ( 6.. 25: END=75 ) I PRESS ..TEMP 
25 FORMATCIT.71X: F5.1 )

NODD=(N*2)-l 
NEVEN=<N*2)
IF(IPRESS .LT. lOO) IPRESS=IPRESS+1800 
IF(N .EQ. 1) SFCPRS=IPRESS 
PRESS=FLOAT<IPRESS)
IUEC(NEUEN)=IFIX((((7.196-PRESS**.2857)*72@. 71 )+4BB.B))
IUEC(NODD)=IFIX<<<TEMP+7B.0)*25.0)+5@B.8)
N=N+1 
GO TO 58 

75 N=<N*2)-1 
IUEC(N)=999 
CALL CL0SE(6..IER)

C*****DRAUS THE VECTORS TO ALL THE POINTS ON THE TEMPERATURE PROFILE.
CALL MOVEVEC< IGA.. IVEC: NN.. NS )
CALL OPEN(6.. "SOUNDING. 7", 2, IER)
N-l
REhD( 6..12) I ST A TN: IDA TE.. I TIME

C*****READS THE PRESSURE LEVEL.. IT'S TEMPERATURE AND DENPOINT DEPRESSION.. 
C*****THEN CONVERTS THIS TO A DENPOINT AND PUTS THE POINT ON THE PLOT.

150 READ< 6.. 125.. END=175 ) I PRESS.. TEMP.. DEPR 
125 FORMAT( 14.. IX: F5.1: IX: F4.1)

N0DD=<N*2)-1 
NEVEN=<N*2)
IF<DEPR .EQ. -1.0) GO TO 150 
PRESS=FLOAT(IPRESS)
IVEC(NEUEN)=IFIX((((7.196-PRESS**.2857)*72@. 71)+4BB.0))
IVEC<NODD)=IFIX<((TEMP-DEPR+7Q.8)*25.B)+5BB.Q)

N=N+1
GO TO 150 

175 N=<N*2)-1 
IUECiN)=999 
CALL CL0SE(6: IER)

C*****DRANS THE VECTORS TO ALL THE POINTS ON THE DENPOINT PROFILE.
CALL MQVEVECC IGA.. IVEC: NN: NS )

NSIZE=3
IL=80
JL=26@0
C*****COMPUTES THE K INDEX. A K OF -1000 MEANS IT NAS NOT ABLE TO 
C*****BE CALCULATED.

CALL KINDEX(K) -14-



C*****FUTS THE K INDEX INTO THE PLOT.
IF<K .EQ. -1000) GO TO 656 
I T<1>="K="
IT( 2 >=" "
IF<K .LT. 0) IT( 2>= "-"
K=IABS<K>
I T( 3 >=< < Ks'l 0 >*256 )+l 2288 
I T( 4 >=( <’ K-< ( K/18 >*10 > >*256 >+12288 
IT<5)=8 
GO TO 686 

656 IT(1)="K="
IT(2 >= " "
IT(3>="NAn

IT<4)=0
686 CALL TEXT(NSIZE, J(Jh, IL, JL, I f, WW, W£.)

CttMtPUTS THE STATION NUMBER.. DATE AND TIME INTO THE PLOT.
IL=S50
JL=100

IT( 1 )="ST"
IT(2)="AT"

IT( 3 )=" 10 "
IT(4)="N="
IHUND=ISTA TNy'100 
IT(5)=<IHUNDX256>+12288 
IHUND=100tIHUND 
ITEN=( ISTATN-IHUND)'"'l8 
IT<6>=<I TEN*256>+l22S8 

I TEN=18*I TEN
IT<7>=((ISTATN~IHUND-1 TEN>*256>+l2288 
I T< 8 >= " "
IT< 9 >=" "
I T( 18 >= "DA "
IT( 11 >="TE"
IT( 12 >="="

ITEN=IDATEs"18
IT(13>=(ITEN*256>+l2288 
ITEN=18*I TEN
IT(14>=((IDATE-1 TEN>*256>+12288 
I T< 15 .)= " "
IT< 16 >= " "

ITEN=ITIME/18
IT< 17 >="T I"
IT( IS>="ME"
IT( 19 >="="
IT<28>=<ITEN*256>+l2288 
ITEN=18*1 TEN
IT( 21 .>=<<• ITIME-ITEN >*256>+12288 
IT<22>="Z"
IT(23>=0

X TYPE NSIZE.. IL, JL, NN
CALL TEXT(NSIZE.. IGA.. IL, JL, 17, NN: NS >

C*****AN ARRAY ASSIGNING U.S. STANDARD ATMOSPHERE HEIGHTS TO THE 
C*****PRESSURE LEVELS AT 188MB DECREMENTS.

11NT( 1 >=84 
11NT( 2 >=32

I INT( 3 >=64 
IINT( 4 >=99 
I INT< 5 >=138 

I INT( 6 >=184
IINT( 7 >=236 
IINT(S>=388 
I INT( 9 >=386 
11NT( 18 >=532 -15-



CALL OPEN(S, "SOUNDING.H",2:IER)
C*****READS IN THE HEIGHT AND IT'S HIND SPEED AND DIRECTION.

READ<8: 12) ISTATN.. I DATE.. I TINE
400 RE AD (8.. 401, END=38@ )IL'JL, IDIR.. ISFEED
401 FORMA T< 12.. 1X, IJ, 12 )

CtttttASSIGNS THE HEIGHT LEUEL A PRESSURE UALUE: THEN A "Y" 
C*****COORDINATE LOCATION ON THE PLOT.

ILUL=ILUL*1 0
IFdLUL .LT. IINTd)) PRESS= 1010.0 
IFdLUL .EQ. 0) PRESS=SFCPRS 
IFdLUL .LT. IINTd)) GO TO 450 
DO 425 IJ=2..10 
IM1-IJ-1
A= FLOATdLUL) - FLOATdINTdJNl ))
B=FLOAT<IINTdJ)) - FLOATd INTdJNl ) )
A=<A.'B>* 100.0
B=1108. - ( (FLO A T( I Ml > )*1 00.0)
IFdLUL .LT. IINTdJ>) PRESS= B - A 
IFdLUL .LT. IINT(IJ)) GO TO 450 

425 CONTINUE
450 NP1=IFIK(<<(7.196-PRESS**.2857)*728.71)+480.0))

IUEC<1)=3800 
IUEC(2)=NP1

C*****ASSIGNS THE POINT FOR THE TAIL OF THE HIND UECTOR (ARROH). 
IDIR1 =( < IDIR--18 )*18 )
IDIR5 = IDIR + 5 
IDIR51 = ((IDIR5sl0)*18)
IFdDIR .NE. IDIR1 .AND. IDIR5 . NE. IDIR51) ISPEED=ISFEED+18B 
ANGLE=( 360. -( FLOAT< IDIR ) ) )+90. )/57. 29577 
AJ=150.*SIN(ANGLE)
JL=<IFIAJ))+NP1 
AI=150.*COS(ANGLE)
IL=(IFINOAI))+38@0 
IUEC< 3)=IL 
IUEC<4)=JL 
IUEC(5)=999

C*****DRAHS THE HIND UECTOR ON THE PLOT.
CALL NQUEUECi IGA.. IUEC.. NH.. NS )

C*****ASSIGNS THE HIND SPEED AND IT'S LOCATION ON THE PLOT.
NSIZE=1

IL=IL-100
IFdDIR .LT. 180) IL=IL + 110 
IHUND=I SPEED'" 1 @0 
IT<1)=(IHUND*256)+l2288 
IHUND=IHUND*188 
I TEN=( I SPEED-1 HUND Vi 8 
I T< 2 )=<ITEN*256 H12288 
ITEN=ITEN*18
IONE=(ISPEED-1HUND-1 TEN)
IT<3)=(I0NE*256)+12288 
I T( 4 )=8

X TYPE NSIZE: IL.. JL: NH
C*****PUTS THE HIND SPEED INTO THE PLOT.

CALL TEXT< NSIZE, IGA.. IL, JL, IF, NH: NS )
GO TO 480

388 CALL CLOSE(8:IER)
X TYPE NH
C*****FUTS THE PLOT INTO FINAL GRAPHIC FORM FOR DISPLAY.

CALL UTF("RAOBPL0T":IGA:IB,NH,NS,NS2)
STOP

END ~lb~



TYPE KINDEX.FR
SUBROUTINE KINDEX(K)

C*****TAKES THE SOUNDING. T FILE, INTERPOLATES TEMPERATURES AND 
C*****DENPOINTS FROM REPORTED LEVELS TO 599, 799 AND 859MB, AND 
C*****FINALLY COMPUTES THE K INDEX.

DIMENSION APRESS( 3), ATEMP< 3), DEN( 3), Y(5),X<5)
APRESS<1)=5©9.9 
APRESS(2>=700.O 
APRESS(3)=859. O
CALL OPEN(6,"SOUNDING. T",2,IER)
1=3

C*****READS THE DATA FROM SOUNDING. T.
READ(6,12) ISTATN, IDATE, ITIME 

12 FORMAT( 13, IX, 12, IX, 12)
READ(6,625)PRESS, TEMP, DEPR 

625 FORMAT(F4.0,1X,F5.1,1X,F4.1)
639 FORMAT<IX,"MOISTURE DATA NOT AUAIBLABLE FOR THIS CALCULATION"> 

C*****CHECKS TO SEE IF THE MOISTURE INFORMATION NAS REPORTED (A -1 
C*****INDICATES MISSING DATA).

IF<DEPR.EQ. -1.9) NRITE(19,639)
IF(DEPR .EQ. -1.9) GO TO 655 

C*****BEGINS A SCAN OF THE DATA FOR THE INTERPOLATION.
IF(PRESS .LT. APRESS(I)) NRITE<19,631)

631 FORMAT<IX,"SURFACE LEVEL ABOVE 859MB")
IF(PRESS .LT. APRESS(I)) GO TO 655 
IF<PRESS .EQ. APRESS(I)) ATEMP<I)=TEMP 
IF<PRESS .EQ. APRESS(I)) DEH<I)=TEMP~DEPR 
IF<PRESS .EQ. APRESS(I)) GO TO 628 

629 PRESS1=PRESS 
TEMP1=TEMP 
DEPR1=DEPR
READ<6,625,END=655) PRESS, TEMP,DEPR 

622 IF<PRESS .EQ. APRESS(I)) ATEMP<I) = TEMP 
IF<PRESS .EQ. APRESS(I)) DEN<I) = TEMP-DEPR 
IF(PRESS .EQ. APRESS(I)) GO TO 628
IF(APRESS(I) .GT. PRESS .AND. APRESS<I) .LT. PRESS1) GO TO 619 
GO TO 629

C*****PERFORMS THE TEMPERATURE INTERPOLATION.
619 Y<4)=<<7.196-<PRESS1**.2857))*729. 71)

Y<5)=<<7.196-<PRESS**.2S57))*729. 71)
X<4)=(((TEMPI+70. 9)*25. 9)+599.9)
X<5)=(((TEMF+79.9)*25.9)+599.9)

X TYPE " Y< 4 )= ", Y( 4 ), " Y< 5 )= ", Y< 5 ), "X< 4 )= ", X< 4 ), "X< 5 )= ", X< 5 )
X TYPE "SLOFE=",SLOPE

I F( ( X( 5 )-X( 4 ) ) .EQ. 9.9) X< 5 ) = X< 5 ) + .1 
SL OPE=( Y< 5 )-Y< 4 ) )s< X( 5 )-X< 4 ) )
Y< I )=( (7.196-< APRESS( I )**. 2857) )*729. 71 )
X<I)=<(<Y(I)-Y(5)))sSLOPE)+X<5)

X TYPE " Y( I )= ", Y( I ), "X< I )= ", X( I)
ATEMP(I)=((X<I)-599.9)s25.©)-79.9 

C*****PERFORMS THE DENPOINT INTERPOLATION.
X<4)=<<<TEMPI-DEPR1+79.9)*25.9)+599.9)
X(5)=(<<TEMP-DEPR+79.9)*25.9)+599.9)
I F( (X( 5) - X( 4 ) ) .EQ. 9.9) X<5) = X( 5) + .1 
SL OPE=( Y( 5 )-Y< 4 ) )/< X< 5 )-X( 4 ) )

X TYPE "X( 4 )= ", X( 4 ), "X( 5 )= ", X< 5 ), " Y( 4 )= ", Y( 4 ), " Y< 5 )= ", Y< 5 )
X TYPE "SLOPE=",SLOPE

X( I )=( ( Y< I )-Y( 5 ) )y'SL OPE )+X( 5 )
X TYPE "X( I)=",X< I)

DEN(I)=((X(I)-599.9)/25. 9)-79. 9 
X TYPE "1= ",I," ATEMP( I )= ", ATEMP< I), " DEN( I )= ", DEN< I)

628 1=1-1
IF( I .EQ. 9) GO TO 659 
GO TO 622

C*****CALCULATES THE K INDEX
659 AK=-ATEMP(1)+ATEMP(3)+DEN(3)-<ATEMP<2)-DEN(2))+.5 

K=IFIX(AK)
GO TO 685 

655 K=-1999 
6S5 CALL CL0SE(6,IER)

RETURN 
END -17-



TYPE PLOTRAOB1.FR
C*****FIRST PART OF THE RAOB PLOTTING PROGRAM FOR EXECUTION IN 10K. 

PARAMETER NS=512.. NS2=1024
DIMENSION IGAYNS).. ITY50).. IUEC( 100 ), APRESS(3), ATEMP(3), DENY 3), 

1YY5)..XY5)
AFRESSYt>=500.0 
AFRESSY 2)=788.O 
APRESSY3)=850.O 
IT( 1 )="NM"
IT( 2 )="CG"
ITY 3 )="PH "
ITY 4 )="NR"
ITY 5)="1 "
CALL COMMHY IGA.. I f, NN: NS )
CALL GPD1YIGA,NN..NS)
CALL 0FEN<6, "SOUNDING. T%2.. IER)
READ<6.. 12> ISTATN.. IDATE.. ITIME 

12 FORMAT( 13.. 1X, 12.. 1X, 12 )
N=1

C*****READS THE PRESSURE LEVEL AND THE TEMPERATURE.. THEN CONVERTS THIS 
C*****TO A POINT ON THE PLOT.

50 READY 6.. 25.. END=75 > I PRESS.. TEMP 
25 FQRMATY 14.. IX, F5. 1 )

NQDD=(N*2)-1
NEVEN=(N*2)
IF(IPRESS .LT. lOO) IPRESS=IFRESS+100O 
IF<N .E8. 1) SFCPRS=IPRESS 
PRESS=FLOAT<IPRESS)
IVEC(NEVEN)=IFIX(((<7.196-PRESS**.2857 >*720.71>+480.0>) 
IVEC(NODD)=IFIX(((TEMF+78.0)*25.0>+500.0)

N=N+1
GO TO 50 

75 N=< N*2)-l 
IVEC(N >=999 
CALL CL0SEY6.. IER)

C*****DRANS THE VECTORS TO ALL THE POINTS ON THE TEMPERATURE PROFILE. 
CAL L MOVEVECY IGA.. IVEC, NN, NS >
CALL 0PENY6.. "SOUNDING. T"..2.. IER)
N=1
READY 6..12) I ST A TN.. IDA TE.. ITIME

C*****READS THE FRESSURE LEVEL: IT'S TEMPERATURE AND DENFOINT 
C*****DEPRESSION.. THEN CONVERTS THIS TO A DENPOINT AND PUTS THE POINT 
C*****ON THE PLOT.

150 READY 6.. 125.. END=175 ) I PRESS.- TEMP.. DEPR 
125 FORMATY14.. 1X, F5.1..1 X, F4.1 )

N0DD=YN*2)-1
NEVEN=YN*2)
IFYDEPR .EQ. -l.O) GO TO 150 
PRESS=FLOATYIPRESS)
IVECYNEVEN)=IFIXYYYY7.196-PRESS**.2S57)*720.71)+400.0))
IVECYNODD)=IFIXYYYTEMP-DEPR+70.0)*25.@>+500.8)

N=N+1
GO TO 150 

175 N=YN*2)-1 
IVECYN>=999

CALL CL0SEY6.. IER)
C*****DRAI4S THE VECTORS TO ALL THE POINTS ON THE DENPOINT PROFILE.

CALL MOVEVECY IGA.. I VEC: NN.. NS )
CALL OPENY6:"SOUNDING. T",2:IER)

NSIZE=3 
IL=SO

..... JL=2600
- -18



CXXXXXCOMPUTES THE K INDEX. A K OF -1600 MEANS IT NAS NOT ABLE TO BE 
CXXXXXCALCULATED. AN INTERPOLATION OF TEMPERATURE AND DENPOINTS FROM 
CXXXXXREPORTED LEUELS IN SOUNDING. T IS PERFORMED FOR THE LEVELS OF 588, 
CXXXXX780 AND S50MB.
1=3
CXXXXXREADS THE DATA FROM SOUNDING. T.

READ<6, 12) ISTATN, I DATE.. I TIME 
READ< 6.. 625)PRESS, TEMP, DEPR 

625 FORMAT<F4.0,1 X, F5.1,1 X, F4. 1 )
630 FORMAT<IX, "MOISTURE DATA NOT AVAIBLABLE FOR THIS CALCULATION") 

CXXXXXCHECKS TO SEE IF THE MOISTURE INFORMATION NAS REPORTED (' A -1 
CXXXXXMEANS MISSING DATA).

IF<DEPR. EQ. -1.0) MR I TE< 10,630)
IF(DEPR .EQ. -1.0) GO TO 655 

CXXXXXBEGINS A SCAN OF THE DATA FOR THE INTERPOLATION.
IF<PRESS .LT. APRESS(I)) NRITE< 10, 631 )

631 FORMAT(IX,"SURFACE LEVEL ABOVE 850MB")
IF(PRESS .LT. APRESS(I)) GO TO 655 
IF<PRESS .EQ. APRESS(I)) ATEMP<I)=TEMP 
IF<PRESS .EQ. APRESS(I)) DEN<I)=TEMP-DEPR 
IF<PRESS .EQ. APRESS(I)) GO TO 628 

628 PRESS1=FRESS 
TEMP1=TEMP

DEPR1 —DEPR
READ<6,625,END=655) PRESS, TEMP, DEPR 

622 IF<PRESS .EQ. APRESS<I)) ATEMP<I) = TEMP
IF<PRESS .EQ. AFRESS(I)) DEN<I) = TEMP-DEPR 
IF<PRESS .EQ. APRESS<I)) GO TO 62S
IF<APRESS<I) .GT. PRESS .AND. APRESS<I) .LT. PRESS 1) GO TO 610 
GO TO 620

CXXXXXPERFORMS THE TEMPERATURE INTERPOLATION.
61@ Y<4)=<<7.196-<PRESS1XX.2857))X720.71)

Y( 5 )=<<7.196-<PRESSXX. 2857) )X720. 71 )
X<4)=<<<TEMPI+78.0)X25.0)+5O0.0)
X<5)=<<<TEMP+70.0)X25.8)+588.0)

X T YPE " Y< 4 )= ", Y< 4 ), " Y< 5 )= ", V<‘ 5 .>, "X< 4 )= ", X< 4 ), "X< 5 >= " X<5)
X TYPE "SLOPE=",SLOPE

I F< < X< 5 )-X< 4 ) ) .EQ. 0.0) X( 5) = X< 5 ) + 1
SL OPE=< Y< 5)-Y< 4 ) )/< XX 5 )-X< 4 ) )
Y< I )=< <7.196-< APRESS< I )XX. 2857) )X728. 71 )
X< I )=< < < Y< I )-Y< 5) ) )sSLOPE)+X< 5)

X TYPE " Y< I )= ", Y< I), "X< I )= ", X< I )
ATEMP<I)=<<X<I)-50O.0)/25. 0)-78. 0 

CXXXXXPERFORMS THE DENPOINT INTERPOLATION.
X<4)=<<<TEMPI-DEPR1+70.0)X25.0)+500.8)
X<5)=<<<TEMP-DEPR+70.8)X25.8)+58@.0)
IF< <X< 5) - X< 4)) .EQ. 8.8) X<5) = X<5) + 1
SL OPE=< Y< 5 )- Y< 4 ) )s< X< 5 )-X< 4 ) )

X T YPE "X< 4 .)= ", X< 4 ), "X< 5 )= ", X< 5 ), " Y< 4 )= ", Y< 4 >. "Y<5)=", Y<5)
TYPE "SLOPE=",SLOPE
X< I )=< < Y< I )-Y< 5) )'"SLQPE)+X< 5)

X TYPE "X< I )=", X< I)
DEN< I )=< < X< I )-580.8 )y-25. 0 .>-70. 0 

X TYPE "1= ", I," ATEMP<I)= ",ATEMP<I)," DEN<I)= ",DEN<I) 
62S 1=1-1

IF<I .EQ. 8) GO TO 658 
GO TO 622 -19-



C COMPUTES THE K INDEX
C*****CALCULATES THE K INDEX.

650 AK=-ATEMP<1)+ATENP(3)+DEN(3)-<ATEMP<2)-DEN(2))+.5 
K=IFIX< AK)
GO TO 656

655 K=-1O0O
656 IF(K .EQ. -1000) GO TO 675 

C*****PUTS THE K VALUE INTO THE PLOT.
ITU )="K="
IT<2)=" "
IF(K .LT. 0) IT(2)= "-"
K=IABS<K)
I T< 3 )=< ( K--10 )*256.)+122S8 
I T< 4 )=< < K-( ( Ks'l @ )* 18 ) >*256 .>+122SS 
IT< 5)=0 
GO TO 6S5 

675 IT(1)="K="
IT< 2 )= " "
IT( 3 >="Nh "
I j( 4 )=0

6S5 CALL CLOSE(6,IER)
CALL TEXTCNSIZE, IGA, IL, JL, IT, NN, NS)

C*****CREATES TEMPORARY SCRATCH FILES SO DATA CAN BE PASSED ON TO 
C*****THE SECOND HALF OF THE PROGRAM.

CALL DFILl-K "DPO•• SCRATCH.T", IER)
CALL CFILHC "DPO•• SCRATCH. T", 2, IER)
CAL L OPEN( 15, "DPO ■ SCRA TCH .T", 2, IER )

C****tHRITES OFF THE IGA ARRAY FOR RETENTION.
CALL RDBLK(15,B,IGA,2,IER)
CALL CL0SEU5, IER)
CALL DFILN( "DPO •• SCRA TCH. NN ", IER )
CALL CFILU< "DPO •• SCRA TCH. NN ", 2, IER )
CAL L OPEN( 16, "DPO SCRA TCH. NN ", 2, IER )

C*****NRITES OFF NN AND THE PRESSURE OF THE SURFACE LEVEL FOR RETENTION. 
NRITE(16,501) NN, SFCPRS 

501 FORMAT(IX, 13,1X, F5. B)
CALL CL0SEU6, IER)

X NR I TE( 10,700) NN, N
X 70O FORMAT( IX, "I MADE IT THRU PL0TRA0B1 NN = ",I4,"N = ",I4>

CAL L SNAP( "PL 0 TRA0B2. SV ", IER )
CALL BACK

STOP
END

-20-



TYPE PL0TRP0B2.FR
PARAMETER NS=512..NS2=1024 
DI MENS I ON IGB(NS ).. I B< NS2 ).. I T< 25). I VEC< 10 >. IINT(IO)
COLL QPENC15, "DPO SCRBTCH. T". 2- IER > 

C22222RE0DS IN THE IGO ORROY BEGUN IN PORT 1 
COLL HRBLKC15, 0..1 GO.. 2.. IER )
COLL CLOSEC15.. IER)
COLL DFILH< "DPO• SCROTCH. T", IER)
COLL 0PEN<16, "DPO •• SCROTCH. NH"..2.. IER > 

C22222RE0DS IN NH OND THE SURFACE PRESSURE LEVEL FROM PORT 1 .REOD< 16.. 502 ) NH.. SFCPRS 
502 FORNOT(IJ,1X,F5.0)

COL L CL OSE< 16.. IER )
COLL DFIL H< "DPO • SCRB TCH. NH ", 2, IER >

C$$tt$BN ORROY BSSIGNING U.S. STBNDBRD BTMOSFHERE HEIGHTS TO THE
Ct****FRESSURE LEVELS OT 100MB DECREMENTS 

11NT(1)=04
IINT(2)=32 
I INTO >=64 
IINT( 4 )=99 
I INT< 5 )=138 
I INT( 6)=184 
IINT<7>=236
11NT( 8 )=300
I INT( 9 >=386
I INT< 10 )=532
COLL OPEN( 8.. "SOUNDING. H", 2, IER )

CtttttREBDS IN THE HEIGHT OND IT'S HIND SPEED OND DIRECTION 
REODCS.. 12) ISTBTN: I DOTE.. ITIME 

12 FORNOT< 13.. IX.. 12.. IX.. 12)
400 REBD< 8.. 401, END=300 )ILUL, I DIR. I SPEED
401 FORMBTC12.. IX.. 13.. 12)

CtYtttQSSIGNS THE HEIGHT LEVEL 0 PRESSURE VBLUE. THEN 0 Y-COORDINBTECtt$$$LOCOTION ON THE PLOT 
ILVL=ILVL*10
IF<ILVL .LT. IINT(l)) PRESS=1010 0 
IFULVL .EQ. 0) PRESS=SFCPRS 
IFCILVL .LT. IINT( 1 )) GO TO 450 
DO 425 I J=2.» 10 
IJM1=IJ-1
0= FLOOTCILVL) - FLOBTUINT< IJN1 > > 
B=FL 00 T( IINT(IJ) ) - FLOBT( I INT( IJM1 > > 
B=<B-"B)*100. O
B=1100. - (<FL00T(IJM1))tl00.0> 
IFULVL .LT. IINT(IJ)) PRESS= B - 0 
IFULVL .LT. IINT(IJ)) GO TO 450 

425 CONTINUE
450 NP1=IFIX<<<(7.196-PRESStt. 2857)2720 71 )+400 0> > IVEC<1 >=380O 

IVEC(2)=NP1
CttttXBSSIGNS THE POINT FOR THE TOIL OF THE HIND VECTOR (BRROH).

IDIR1=<<IDIRyl0>210)
IDIR5 = IDIR + 5 
IDIR51 = < < IDIRSs'l 0 >210 ) 
IFUDIR .NE. IDIR1 .OND. IDIR5 .NE. IDIR51) ISPEED=ISPEED+100 
BNGLE=< < 360.-(FLOPT(IDIR)))+90 )y''57.29577
0J=150.2SIN(ONGLE)
JL=(IF IX(OJ))+NP1 
01=150.2C0S(ONGLE)
IL=<IFIX(OI))+3S00 
IVECC 3)=IL
IVEC<4)=JL 
IVEC(5>=999 -21-



C*****DRAHS THE HIND VECTOR ON THE PLOT.
CALL MOVEVECY IGA, IOEC.. NH, NS)

C*****ASSIGNS THE HIND SPEED AND IT'S LOCATION ON THE PLOT. 
NSIZE=1 
IL=IL~166
IFYIDIR .LT. 186) IL=IL + 116
I HUND= I SPEED'-" 166
IT(1>=(IHUNDX256 >+12288
IHUND=IHUND*166
I TEN=< ISPEED-IHUND Vi 6
IT<2>=(I TEN*256>+12288
ITEN=ITEN*16
IONE=(ISPEED-1HUNO-I TEN>
IT<3)=(I0NE*256>+12288 
IT<4>=6

X TYPE NSIZE, IL,JL..NH
C*****PUTS THE HIND SPEED INTO THE PLOT.

CALL TEXTCNSIZE,IGA,IL,JL,IT,NH,NS>
C*****TEST TO SEE IF NH HILL EXCEED DIMENSION ALLOHANCES <NS> 
CtttttIF SO, IT GOES TO THE END. NS CAN NOT BE LARGER TO AVOID 
C*****THIS AND STILL HAVE THE PROGRAM RUN IN 16K MEMORY.

IF<NH .GT. 472) GO TO 366 
GO TO 466 

306 NSIZE=3
C*****PUTS THE STATION NUMBER, DATE AND TIME INTO THE FLOT.
IL=S56

JL=166 
IT( 1 >="ST"
IT( 2 )="hT"
IT( 3 )=" 10"
IT< 4 >="N="
IHUND= I STATNy" 166 
IT<5>=<IHUND*256>+l2288 
IHUND=166*IHUND 
I TEN=( I ST A TN-1 HUND VI6 
IT(6>=<I TEN1256>+122S8 
I TEN=16YI TEN
IT(7>=<<ISTATN-IHUND-ITEN>*256>+12288 
j T( S .)= " "
IT(9>=" "
IT('l6 >-"DA "
IT( 11 >= "TE"
IT< 12 >="="
ITEN=IDATE'"16 
IT<13>=(I TEN*256>+12288 

ITEN=16*ITEN
IT(14>=(<IDATE-1 TEN>*256>+l2288 
I T< 15 >= " "
IT< 16 >=" "
ITEN=ITIME'-"16 
IT< 17 >="T I"
IT< 18 >=" ME"
IT( 19 >="="
I T( 26 .)=<' I TEN*256 >+122S8 
ITEN=16*1 TEN
IT(21>=<(I TIME-1 TEN>*256>+122S8 
IT( 22 >="Z"
IT(23>=6

X TYPE NSIZE, IL,JL,NH
CALL TEXT(NSIZE,IGA,IL,JL,IT,NH,NS>
CALL CLOSEYS,IER >

X TYPE NH
C*****PUTS THE PLOT INTO FINAL GRAPHIC FORM FOR DISPLAY.

CALL UTF("RAOBPLOT", IGA,IB,NH,NS,NS2>
CALL BACK
STOP 

END
-21-



TYFE IHDEHES.FR
CtttttCALCULATES THE K INDEX, SHONAL TER INDEX.. LIFTED INDEX.. LIFTED 
CtttttCONDENSATION LEUEL AND IT'S TEMPERATURE.. LEVEL OF FREE CONNECTION.. 
CtttttCONNECTINE CONDENSATION LEUEL AND IT'S TEMPERATURE.. SURFACE 
CtttttTEMPERATURE AT NHICH CONNECTION MILL BEGIN.. AND THE ENERGY IN THE 
CtttttPOSITINE AREA OF THE SOUNDING.

DI MENS I ON PRESS< 36 >, TEMP: 36 >, DEPR< 36 >, FRS( 3 >, TMP< 3 >, DEN( 3 >, 
1TPCLC2)
PRS<1>=856 

PRS<2>=766
FRS(3 >=566

CtttttII OF 6 INDICATES THIS CALCULATION IS THE SHONALTER INDEX.
11=6

CALL 0PEN(26, "SOUNDING. T"..2:IER>
READ(26.- 26> ISTATN.. IDATE.. I TIME 

26 FORMAT< 13.. IX.. 12.. IX.. 12>
N=1

CtttitREADS IN THE DATA FROM SOUNDING. T.
25 READ<26:36..END=66> FRESS(N>.. TEMP< N>.• DEPR< N>
36 FORMAT< F4.6:1 X: F5. 1, 1X.. F4.1>

N=N+1
IF(N .EQ. 31> GO TO 66 
GO TO 25

66 CALL CLOSE(26.. IER>
CtttttINTERPOLATES FOR TEMPERATURE AND DENPOINT NALUES AT 856.. 766 
CtttttAND 566MB.

DO 76 1=1:3
CALL INTRPOLATE(PRS< I >.. PRESS.. TEMP.. DEPR.. TMP( I >, DEU< I >.■ 2>

76 CONTINUE
CtttttCHECK TO SEE IF THE NECESSARY MOISTURE DATA IS ANAILABLE.

IF(DEl'K 1 > .EQ. -99> TYPE "856 MOISTURE NOT ANAILABLE"
IF<DEN'i1> .EQ. -99> LFTIND=-99 
IF(DEN(1> .EQ. -99> ISHNLT =-99 
IF<:DEl-K 1 > .EQ. -99> GO TO 145

Ct***STAKES S56MB TEMPERATURE AND DENPOINT AND RAISES IT TO
ctttttsAturation:lcl>.

TD=DEN:1>+273.16 
T=TMP:1>+273.16

56 TLCL=TD~:.661296XTD-.15772>*:T-TD>
THETA=Tt: : 1666. /PRS<' 1 > >**. 286>
PLCL=1666. $:: TLCL-- THETA >t*3. 496 >
PRSU >=356.

X TYPE T.. TD.. PLCL: TLCL: "LAST TIME"
IF:PLCL .LE. 566. > GO TO 126 

CtttttLIFTS THE SATURATED FARCEL TO 566MB.
CALL LI F T: PL CL, TL CL, PRS: 3 >, TF >
GO TO 136

Ct tt'itSHONAL T ER AND L.I. COMPUTATION: IF THE PARCEL IS UNSATURATED 
CtttttAT 566MB.

126 T= THETA'K 2. tt. 286 >
TF=T-273.16 

shnlt=tmp: 3 >-TF 
GO TO 135

CtttttSHONAL TER AND L.I. COMPUTATION.. IF FARCEL IS SATURATED AT 566MB.
136 SHNLT=TMP:3>-:TF-273.16>
135 IF: 11 .EQ. 1> GO TO 156 

CtttttROUNDS THE SHONALTER INDEX TO AN INTEGER.
CALL MKRND:SHNLT,ISHNLT>

CtttttCOMPUTES A MEAN LON LENEL DENPOINT FOR THE LONEST 56MB.
CALL MMXRT:PRESS.. TEMP.. DEPR.. TD >
TD=TD+273.16 -23-



C*****CALCULATES AN ESTIMATED MAXIMUM TEMPERATURE FOR THE DAY.
T7=TMP<2)+2.D+273.16
THETA= T7*( (1000. >"700. >**0.2S6)
T= THETA>"< <1000. >"PRESS( 1 ) )**0.2S6 )

C*****II OF 1 INDICATES THIS CALCULATION IS FOR THE L.I.
11=1

PRS(1>=PRESS<1)
GO TO 50

150 CALL MKRND(SHNLT,LFTIND)
X TYPE "LIFTED INDEX = "..LFTIND
X TYPE " SHONALTER INDEX = ",ISHNLT
C$***^CALCULATES THE K INDEX.

145 IF(DEH(1 > .EQ. -99 .OR. DEN<2) . EQ . -99> GO TO 155 
K= IF I X< TMP< 1 TMP( 3 >+DEN< 1 )-TMF< 2 )+DEN( 2 >)
GO TO ISO 

155 K=-99 
160 CONTINUE 

X TYPE "K= ",K
CMtMBEGINS EFFORTS TO CALCULATE THE CCL AND IT'S TEMPERATURE. 
CtttMCOMPUTES MIXING RATIO VALUE USING THE MEAN LON LEVEL DEUPOINT 
X TYPE "THE MEAN TD USED IN THE CCL IS ", TD

EE=6. 111(273. 16>'TD>**5. 31*EXP<25. 22*( 1.0-<273. 16>-"TD.>.).) 
UMXRT=(0. 62197tEE)/(PRESS': 1 .>-££.>
ZPRES=PRESS(1>

250 N=1
C***i{DECREMENTS THE PRESSURE BY 10MB.

ZPRES=ZPRES-10.0
255 IF( ZPRES .LT. PRESS (N) .AND. ZPRES . GT. PRESS'! N+l )) GO TO 260 

IF( ZPRES .EQ. PRESS'! N)) GO TO 262 
IF'!ZPRES .EQ. PRESS'!N+l)> GO TO 263

N=N+1
GO TO 255

Ct$tttFINDS A TEMPERATURE FOR THE NEN PRESSURE LEVEL.
266 CALL INTRPOLATE'!ZPRES.- PRESS, TEMP.. DEFR, TMPLVL.. DENLVL, 1 !•

T=TMPLVL 
GO TO 265

262 T=TEMP(N>
GO TO 265

263 T=TEMF(N+l)
265 EEI=ZPRES>"'( 1.0+< 8. 62197--NMXRT> )

TDMX=1.0/C . 003661 -C . 8081S44t-AL0G>!EEI--6. 11 .>.>.>
TDMX=TDMX-273.16

CttYTtCOMPARES PARCEL TEMPERATURE HITH ENVIRONMENT TEMPERATURE. 
COMPR=T-TDMX
IF(COMPR .EQ. 8.8) GO TO 318 
IF< COM PR .LT. 8.8) GO TO 298

FPRES=ZPRES
FCOMP=COMPR 
GO TO 258

CtttttFINDS EXACT CROSSING OF PARCEL PATH NITH TEMPERATURE SOUNDING. 
298 SCOMP=ABS<COMPR)

CCL =FFRES-‘! < 18.8TFC0NP )>■">! FCOMP+SCOMP ) )
GO TO 228 

318 CCL=ZPRES
CM*** I CCL IS THE CCL PRESSURE LEVEL AND TCCL IS IT'S TEMPERATURE 
CM***IN DEGREES C.

228 CALL MKRND<CCL,ICCL)
CALL INTRPOLATE'! CCL.. PRESS.. TEMF.. DEFR.. TCCL.. DENLVL: 1 )

X TYPE "THE TCCL IS "..TCCL
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CtttrtBRINGS THE PARCEL AT THE CCL TO THE SURFACE TO SEE NHAT SURFACE CM*t*TEMPERATURE IS NECESSARY TO BEGIN CONVECTION !TCONU).
THETA=! TCCL+273. 16)*!< 1000.--CCL >M. 286>
TCONV=! THETA-'! ! 1000. -'PRESS'! 1 ) )t*8.286 ) >-273.16 

X TYPE "THE CCL = ", I CCL, " CONV TEMP = "..TCONU 
CXttttCALLS A SUBROUTINE TO CALCULATE THE LCL AND IT'S TEMPERATURE, 
CWttAND THE PRESSURE AND TEMPERATURE OF THE LIFTED CONDENSATION LEVEL.

CALL LFC< TEMP, PRESS.. DEPR.. ILFC, LCL TMF.. LCLPRS>
X TYPE "LCL IS AT LCLPRS.. "LCL TEMP IS ",LCLTNF 
C*1*t'fCALCULATES THE POSITIVE AREA IN THE SOUNDING <ENERGY IN IT IN 
CtttttJOULES-'GRAM). THE POSITIVE AREA IS DEFINED BY LIFTING THE PARCEL 
C*****AT THE CCL UNTIL IT EVENTUALLY BECOMES COOLER THAN THE ENVIRONMENT. 

TAREA=0.0
PRS<1)=CCL 
TMP< 1 >=TCCL 
TPCL( I >=TCCL
FRS(2> = FLOAT! !ICCL-'i 8 )tl O >
TCCL=TCCL+273.16

200 CALL INTRF’OLATE! PRS! 2 ).• PRESS.. TEMP.. DEFR.. TMP(2>, DENLVL, 1 )
X TYPE "LIFT PARAMETERS".. CCL.. TCCL..PRS(2)

CALL LIFT!CCL.. TCCL.. PRS!2>.■ TPCL(2>>
TPCL ! 2 >=TPCL ! 2 >-273.16 X TYPE "TPCL!2> IS",TPCL!2>
COMPR=TPCL!2> - TMP!2>
IF!COMPR .LT. 0.0) GO TO 205 
FCOMPR=COMPR

206 TP=! TPCL! 1 HTPCL!2)>-'2.0 
TE=! TMF! 1 >+ TMP! 2 > >'2. 0
TAREA=TAREA+!!.287*!TP-TE>)*!ALOG!PRS!1)sPRS!2)>>)
IF!COMPR .LE. 8.0> GO TO 218 
PRS!1)=PRS!2)

TPCL!1)=TPCL!2>
TMP! 1 >=TMP! 2 >

PRS!2 )=PRS! 2 >-18. 0 
GO TO 200

205 SCOMP=ABS!COMPR)
PRS!2) = PRS! 1 ) - !! 10.0*FCOMF>■■■■!FCOMP + SCOMP))

C TAREA IS THE POTENTIAL ENERGY IN THE SOUNDING IN JOULES-'GRAM
CALL INTRPOLATE!PRS!2>.. PRESS.. TEMP.. DEPR.. TMP!2>.. DENLVL ■ 1 > 

TPCL!2)=TMF!2>
GO TO 206

210 TCCL = TCCL-273. 16
C*****CREATES A FILE "INDEXOUT" FOR THE OUTPUT INFORMATION 

CALL DFILN! "INDEXOUT".. IER)
CALL CFILN!"INDEXOUT",2,IER)
CALL OPEN!23.. "INDEXOUT", 2, IER)

Cttt.ttURITES OUT THE OUTPUT.
URITE!23.. 524 ) ISTATN.. IDATE.. I TIME
NR ITE! 23.. 525 ) K
NR I TE! 23.. 526 ) ISHNL T
NRITE!23:527) LFTIND
NRITE!23.. 528) LCLFRS
NRITE!23:529) LCLTMF
IF!ILFC .EQ. -99) NRITE!23:535)

524 FORMAT!6X.. "STATION = ":I3..“ DATE = ",.I2.." TIME = ".I2.//>
535 FORMAT! 4X.. "NO LEVEL OF FREE CONVECTION EXISTS BEL ON 500MB"..:')

IF!ILFC .EQ. -99) GO TO 540 
NRITE!23.. 530) ILFC 

548 NRITE! 23.. 531 ) I CCL
CALL MKRND! TCCL, I TCCL )
NRITE!23:532) ITCCL 
CAL L MKRND! TCONV.. I TCONU )
NRI TE! 23.. 533 ) I TCONV 
NRITE!23.. 534) TAREA

525 FORMAT!4X: "THE K INDEX = ".. 13...'.')
526 FORMAT!4X: "THE SHONALTER INDEX = ", JJ,
527 FORMAT!4X.. "THE LIFTED INDEX =
52S FORMAT!4X.. "THE LIFTED CONDENSATION LEVEL IS AT ", 14.. "MB" )
529 FORMAT!4X.. "AND HAS A TEMPERATURE OF ",.I3.." DEGREES C":.'.')
530 FORMAT!4X: "THE LEVEL OF FREE CONVECTION IS AT ", 14.. “MB", //>
531 FORMAT!4X,"THE CONVECTIVE CONDENSATION LEVEL IS AT ", 14,"MB")
532 FORMAT!4X, "AND HAS A TEMPERATURE OF ",.I3.." DEGREES C":■■':')
533 FORMAT!4X,"CONVECTION HILL BEGIN NHEN THE SURFACE TEMPERATURE 

1 REACHES ”, 13," DEGREES C",/)
534 FORMAT!4X,"THE ENERGY IN THE FOSITIVE AREA OF THE RAOB IS 

1 ": F5.3: "JOULES-'GRAM " >
X TYPE "THE POS AREA IS ", TAREA
ST OF 
END
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TYFE MKRND.FR
C*****ROUNDS OFF A POSITIVE OR NEGATIVE REAL NUMBER TO AN INTEGER VALUE. 

SUBROUTINE MKRNDIBINT,IBINT)
IBINT=IFIXI BINT)
DEC=ABS<IBINT-BINT >
IF!BINT.LT. O.O>G0 TO 30 
IF!DEC.GE. O. 5)IBINT=IBINT+1 
GO TO 50

30 IFIDEC.GE.0.5)IBINT=IBINT-1
50 RETURN

END
R

TYFE MMXRT.FR 
C*****CALCULATES THE MIXING RATIO AT A LEVEL 50MB ABOVE THE SURFACE 
CtttttTHEN FINDS AN AVERAGE DENFOINT FOR THE LONEST 50MB.
SUBROUTINE MMXRT!PRESS, TEMP,DEPR, TD)
DIMENSION PRESS!30>,TEMP<30>,DEPR!30>

IF<DEFR! 1>.EQ.-1.0>G0 TO 14 
TDMA=TEMP!1>-DEPR!1>+273.16 
TYFE "TDMA =",TDMA, TEMPI 1),DEPR<1>
EEEA=6.11*<273.IBsTDMA>**5.31*EXP<25.22*<1.0- 

*<273. 16■■■ TDMA ) ) )
XMXRA=< 0.62197*EEEA ),"< FRESSI 1 )-EEEA )
1=2

11 NFRES=PRESSII)
IFINPRES.LT.IFRESSI1>~50.O>>G0 TO 13

1=1 + 1
GO TO 11

13 TDMB=TEMP!I)-DEFR11)+273.16
X TYFE " TDMB = " .• TDMB, TEMP11 >, DEPR11 .>

EEEB=6.11*1273.16V TDMB>**5.31*EXP125.22*1l.O- 
*1273. 16.-TDMB)))

XMXRB=10.62197TEEEB PRESS11 >-EEEB )
FRSB=PRESS<1>-50.O
XMXRC=!XMXRAt!PRESS!I)-PRSB>+XMXRB*IPRSB-PRESS!1>>>

*..■■■< PRESS11 >-PRESS( 1 > )
EEEC=FRESS11 >■■"'! 1.0+< 0 ■ 62197--XMXRC > >
TDMC=1.0/10.003661 -10. 0001S44TAL0G!EEEC--6. 11 >>> 
TD=TDMC~273.16 
GO TO 17

C*****IF THE MOISTURE DATA IS MISSING, TD IS RETURNtD AS -99.
14 TD=-99 
17 RETURN

END
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TYPE INTRPOLPTE.FR
SUBROUTINE INTRPOLATE( PRSLVL,PRESS, TEMP,DEPR, TNPLUL,OENLUL.IPART> 

CUmINTERPOLATES BE WEEN PRESSURE LEVELS OF THE FILE SOUNDING T TO ' 
C$$$$$GIVE THE TEMPERATURE AND DEN POINT AT ANY GIVEN PRESSURE 
C$$$$$LEVEL (PRSLVL). A TEMPERATURE OR DENPOINT OF -99 FROM THIS 
C$$$$$SUBROUTINE MEANS THAT NO INTERPOLATION NAS POSSIBLE OR THAT THE 
C$$$$$DENPOINT NAS NOT MEASURED AT ONE OF THE LEVELS NESSESSARY FOR 
C$$$$$THE INTERPOLATION. IF IPART IS 1 ONLY A TEMPERATURE INTERPOLATION 
C.*'.*'W I S PERFORMED.

DIMENSION FRESS< SO>, TENP< 30>, DEPR< SO.), Y< 3 >. X< 3 >
C$$$$$SEARCHES FOR THE PRESSURE LEVELS ON BOTH SIDES OF THE DESIRED LEVEL

IF (PRSLVL .GT. PRESS(1>> GO TO 70 
IF(PRSLVL .EQ. PRESS( 1 > > GO TO 50 
PRESS 1 =PRESS( 1>
DO 20 1=2.. SO
J=I
IF(PRSLVL .EQ. PRESS(I>> GO TO 50
I F( PRSLVL .GT. PRESS( I> .AND. PRSLVL .LT. PRESS 1) GO TO 60 
PRESS1=PRESS(I)
IF(I .EQ. SO> GO TO 70 

20 CONTINUE
C$****INTERPOLATES FOR THE TEMPERATURE.

60 Y( 1 >=((7.196-(PRESS 1U. 2S57>>$720. 71 >
Y( 2 >=( ( 7. 196-( PRESS( J >$$. 2S57 > >$720. 71 >
X< 1 .)=<■ ( ( TEMP( J-l>+70. O >$25. O >+500. O >
X( 2 )=( ( ( TEMP( J.)+70. 0 >$25. 0 >+500. 0 >
IF((X(2>-X( 1 >> .EQ. 0. 0> X(2>=X(2 >+ 1 
SL OPE=( Y( 2 >-Y( 1 > >.-( X( 2 >-X( 1 > >
Y<3>=((7.196-(FRSLVL$$. 2S57>>$720. 71 >
X(3>=(( Y(3>-Y(2>('. SLOPE>+X(2 >
TMPLVL =( ( X( 3 >-500.0 >,'25 O >-70 0 
IF(IPART .EQ. 1> GO TO 55
IF(DEPR(J-l> .EQ. -1 .OR. DEPR(J> .EQ. -1 > DENLVL=-99 
IF(DENLVL .EQ. -99> GO TO 100 

C$$$$$INTERPOLATES FOR THE DENPOINT.
X(1>=(((TEMF(J-1> - DEPR(J-1>+7@.0>$25.0>+500 0>
X(2>=(((TEMP(J>-DEPR(J>+70.O>$25. O>+500 O>
IF((X(2>-X( 1 >> . EQ. 0.0> X(2>=X(2 >+ 1 
SL OPE=( Y( 2 >-Y( 1 > >,- ( X( 2 >-X( 1 > >
X( 3 >=( ( Y( 3 >-Y( 2 > >sSLOPE >+X( 2 >
DENLVL=((X(3>-500.0V25.0>-70 0 
GO TO 100 

50 TMPLVL = TEMP(J>
55 IF(IPART .EQ. 1> DENLVL = -99 

IF(IPART .EQ. 1> GO TO 1QQ 
DENLVL = TEMP(J> - DEPR(J>
GO TO 100 

7@ TMPLVL = -99 
DENLVL = -99 

RE100TURN 
END -27-



TYPE LIFT.FR
CtttttA MOIST ADIABATIC LIFT ROUTINE.
C.mWIUEN THE INITIAL PRESSURE <PI) AND TEMPERATURE (TI> OF A PARCEL 
CMMXAND THE LEUEL TO NHIC-H IT IS TO BE RAISED <PF), THIS GIUES THE 
CtttMFINAL TEMPERATURE (TF).

SUBROUTINE LIFTCPI., TI,PF, TF )
REAL L 
CPH=1.841 
EP=.622

T=TI 
P=PI 
C=4.184

CP=1.005
R=.28784
10 CONTINUE

E=6. llt< <273. 16-"T>**5. 31 )*EXP<25. 22*< 1-273. 16s"T))
TU=.622*Es"<P-E)
S=<CP+TUtC)*AL0G<T)-R*AL0G<P-E)+TNt<2499.1-2.343t<T-273.16>VT 
P=P-5.
IF(P.LT.PF) P=PF

20 E=6.11 *< < 273.16s" T )tt5. 31 )*EXP< 25. 22*< 1 -273 16s" T > >
W=EP*E.'<P-E)
L=2499.1-2.343*<T-273. 16)
SK=< CP+ TIUC )tAL 0G< T )-R*AL 0G< P-E )+NtL ■■■" T
DS=<CP+TinC-in:<C-CPN).>■•••■ T+N*<EP+U)*L**2. s"<R*T**3 >

T=T+<S-SK)s"DS
IF<<S-SK).LT. 1. E-7) GO TO 100 
GO TO 2@

100 CONTINUE
IF(P EQ.PF) GO TO 110 
GO TO 10 

110 CONTINUE 
TF=T

RETURN
END
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TYPE LFC.FR
C*****THIS PROGRAM COMPUTES THE LEVEL OF FREE CONVECTION <LFC> 
C*****BY FINDING THE LCL (USING THE SURFACE TEMPERATURE AND MEAN 
C*****DENPOINT OF THE LONEST 50 MB> THEN LIFTING MOIST ADI ABATI CALLY 
Ct****AND COMPARING NITH THE ACTUAL ENVIRONMENTAL TEMPERATURE. 

SUBROUTINE LFC(TEMP,PRESS,DEPR,ILFC,LCLTMP,LCLFRS>
DIMENSION TEMP(30>, PRESSC38)
CALL MMXRT<PRESS,TEMP, DEPR, TD>

X TYPE "TD = ", TD 
C*****FINDS THE LCL.
1 = 0

T=TEMP( 1 >+273. IS
TD=TD+273.IS
IF(T .GT. TD) GO TO 70
TLCL = T
PL CL = PRESS( 1)
GO TO 85

70 TLCL=TD-<O.001296*TD-B.15772)*(T-TD>
THETA=T*C 1000. 0■■■■PRESS( 1 >>**8.286 
PL CL=100B. 9*( TLCL.--THETA >**3. 4965 
ZPRES=PLCL

82 CALL INTRPOLATE(ZPRES,PRESS, TEMP, DEPR, T,DENLVL,1 >
IF(I .EQ. 1> GO TO 85
IF((TLCL-273.16) .GT. T) TYPE "LFC IS BEL ON THE LCL"
IF(( TLCL-273.16) .GT. T> GO TO 150 

85 PI=PLCL 
TI=TLCL

FF=ZPRES
CALL LI FTC PI, 77, PF, TF >

X TYPE "TF =", TF
TDMX=TF-273. 16

CtttttCQNPARES THE MOIST ADIABATIC VALUE NITH THE ACTUAL 
C*****SOUNDING TEMPERATURE.
X TYPE "T = ", T

COMPR-T-TDMX
IF(COMPR.EQ.O.6>G0 TO 130 
IF( COMPR. LT. 0. 0 >G0 TO 118

FPRES=ZPRES
FCOMP=COMPR

ZPRES=ZPRES-18.8 
I FCZPRES.LT. 580.8 >G0 TO 145 
1 = 1
GO TO 82

118 SCOMP=ABS(COMPR>
ALFC=FPRES-CC18.8*FC0MP)/(FCOMP+SCQMP>>
GO TO 140 

138 ALFC=ZPRES 
148 CALL MKRNDCALFC, ILFC>

X TYPE"THE LEVEL OF FREE CONVECTION IS AT"
X TYPE ILFC,"MB."

GO TO 158
X TYPE"NO LFC EXISTS BELON 508MB."
X TYPE " TF=", TF, "ZPRES=", ZPRES, " TLCL = ", TLCL, "PLCL=",PLCL 
C*****IF NO LFC EXISTS BELON 588MB, ILFC IS RETURNED AS -99.

145 ILFC=-99
C*****ASSIGNS THE LCL TEMPERATURE AND PRESSURE VALUES.
158 LCLTMP=IFIXCTLCL-273.16)

LCLPRS=IFIXCPL CL>
RETURN 
END
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TYPE NINDSHEPR.FR
Ct*t**COMPUTES THE NINDSHEPR PND RICHPRDSON NUMBER BETNEEN THE 
CtttttREFORTED LEVELS OF HIND.

DIMENSION LEUEL(50 ), IDIRN!50), ISPEED!50), LULP( 5), LVLB! 5 ),
1 IHSHR( 5 ),RI< 5), PRESS'! 30 ), TEMP! 30 )
q= q g
Ch'll''OPEN(5, "SOUNDING. N", 2, IE/?.)
CPLL OPEN! 7, "SOUNDING.T", 2.- IER)

1=1
C$Ut$REPDS IN PLL THE DPTP FROM THE FILE SOUNDING. T 

REPO! 7, 10) ISTPTN, IDPTE, ITIME
4 REPD( 7.. 5, END=16 ) PRESS! I ), TEMP( I ), DEPR
5 FORMPT(F4.0.-1 K, F5. 1,1 X, F4.1 )

1=1+1
GO TO 4

16 CPLL CL0SE(7, IER)
CtttMREPDS IN PLL THE DPTP FROM THE FILE SOUNDING.N 

REPD!5,10) ISTPTN,IDPTE,I TIME 
10 FQRNPT< 13, IK, 12, IK, 12)

1 = 1
15 REhD!5,20, END=100) LEVEL!I),IDIRN!I),ISPEED!I)
20 FORMPT! 12, IK, 13,12)

IF!!! IDIRN! I )-"5)*5) .EQ. IDIRN(I)) GO TO 25 
I SPEED!I)=ISPEED!I)+l OO 
ID IRN!I)=IDIRN!I)-l 

25 1=1+1 
GO TO 15 

100 1=1-2
CtttttINITIPLIZES PLL THE PRRPYS FOR THE FIVE GREPTEST NINDSHEPRS, 
CmttTHEIR LEVELS, PND THEIR RICHPRDSON NUMBERS TO ZERO.

DO 195 J=1,5 
LVLP!J)=0

LVLB!J)=0
INSHR!J)=0 
RI!J)=0.0 

195 CONTINUE
CtttttLOOP TO CPLCULPTE THE NINDSHEPR PND RICHPRDSON NUMBER BETNEEN 
CtttttEPCH REPORTED HIND 

DO 200 J=1,I 
X TYPE "J=",J

IF! ISPEED(J) .LT. 10 .OR. ISPEEDCJ+1) .LT. 10) GO TO 200 
CttUtCOMPUTES THE NINDSHEPR IN KNOTS--'1000 FEET.

CPLL COMSHR!LEVEL, IDIRN,ISPEED,J,NNDSHR)
CtttttROUNDS THE NINDSHEPR OFF TO THE NEPREST INTEGER 

CPLL MKRND!NNDSHR,INNDSH)
X TYPE NNDSHR
CttMtPSSIGNS THE SURFPCE HEIGHT LEVELS PT SLC TO 4000 FEET. PLL 
CtttttOTHER STPTIONS PRE PSSIGNED P SURFPCE LEVEL OF 0 FEET !OR 1010MB 
CtrtrtSURFPCE PRESSURE) in the subroutine prsint.

IF!LEVEL!J) EQ. 0 .PND. ISTPTN .EQ. 572) LEVEL!J)=4 
X TYPE LEVEL!J)
C111141NTERPOLPTES THE HEIGHT OF THIS MIND REPORT TO P PRESSURE 
CtttttVPLUE IN THE U.S. STPNDPRD PTMOSFHERE.

CPLL PRSINT!LEVEL!J),PRSLVL)
X TYPE PRSLVL
Ctt4ttINTERPOLPTES PN ENVIRONMENTPL TEMPERPTURE FOR THE DESIRED 
CtttttPRESSURE LEVEL.

CPLL INTRPOLPTE!PRSLVL,PRESS,TEMP,DEPR, TMPLVL,DENLVL,1)
THE TP 1 =! TMPL VL+273. 16 )t! ! 1000. -- PRSL VL )t*. 2S6 )
CPLL PRSINT!LEVEL!J+l),PRSLVL)

X TYPE PRSLVL
CPLL INTRPOLPTE!PRSLVL,PRESS, TEMP,DEPR,TMPLVL,DENLVL,1)

X TYPE TMPLVL
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C*****CQMPUTES VARIABLES FOR THE RICHhRDSON NUMBER, WHICH IS RNUM.
THE T02=< TMFL UL +273. 16 )*< < 1 Odd. y'PRSL UL .>**. 286 )
THETOM=( THET01 + THET02 )y'2. O 
D theT0=THET02-THE TO 1
DZ=((LEUEL<J+1)-LEUEL<J))/J.2898399)*1 ODD.
IF<NNDSHR .EQ. 0.0) NNDSHR=.00001 
DUDZ2=( < UNDSHRX3. 2808399 VI942. 54 )t*2 
RNUM=( < Gs THE TOM )*< D THE TOs'DZ ) )sDUDZ2 

X TYPE RNUM
IF(INNDSH .EQ. IHSHR(l)) GO TO 125 
IFdUNDSH .LT. 1USHR<1>) GO TO 120 

C*$*MO DQHNMORD SHIFT IN RONKING TO OLL MINDSHEORS LONER OR EQUOL 
C**t**TO THIS COMPUTED UOLUE IS PERFORMED HERE.

COLL BUMP(LULO,LULB, INSHR, RI,5)
LUL0(1)=LEUEL(J)
LULB<1 >=LEUEL(J+1)
INSHR(1>=INNDSH 
RKl )=RNUM 
GO TO 200

120 IFdUNDSH .EQ. INSHR<2>) GO TO 145 
IFdUNDSH .LT. INSHR<2)> GO TO 140 

125 COLL BUMP<LULO,LULB,INSHR,RI, 4)
LUL0<2)=LEUEL<J)
LULB(2)=LEDEL(J+l)
INSHR(2)=INNDSH 
RI(2)=RNUM 
GO TO 200

140 IFdUNDSH .EQ. INSHR<3)> GO TO 165 
IFdUNDSH .LT. IUSHR(3>) GO TO 160 

145 COLL BUMP<LUL0,LULB,IUSHR,RI, 3>
LULO<3>=LEUEL(J)
LULB<3)=LEUEL(J+l>
INSHR( 3 .>=IUNDSH 
RI( 3 >=RNUM 
GO TO 200

160 IFdUNDSH .EQ. IUSHR<4)> GO TO 185 
IFdUNDSH .LT. IUSHR<4>) GO TO ISO 

165 COLL BUMP<LULO,LULB,INSHR,RI, 2)
LULO(4)=LEUEL(J)
LULB(4)=LEUEL<J+1 )
INSHR(4)=INNDSH 
RI(4 >=RNUM 
GO TO 200

ISO IFdUNDSH .LE. IUSHR<5>> GO TO 200 
185 LULO(5)=LEUEL(J)

LULB<5>=LEUEL(J+1)
INSHR(5)=INNDSH 
RI(5)=RNUM 

200 CONTINUE
COLL CL0SE<5,IER)

C*****QUTPUT FILE, "UINDSHEORIS CREOTED OND THE OUTPUT IS 
C*****PLOCED IN IT.

COLL DFILNL"UINDSHEOR", IER)
COLL CFILUL"UINDSHEOR",2, IER)
COLL OPEN(6,"UINDSHEOR",2,IER)
URITE(6,300)

300 F0RM0K4N, "THE 5 LOVERS NITH THE STRONGEST NIND SHEOR,
1 IN DECREOSING")
URITE(6, 301)

301 FORMOKZN, "ORDER, OLONG NITH THE LOVER’S RICHARDSON NUMBER ORE"
1, y y J
NR I TEL 6, 302 )

302 F0RM0T(7X, "LOVER", ?H, "SHEOR", 6K, "RICHORDSON" )
UR I TEL 6, 303)

303 FORMOT(5N, "1000'S FT",2N, "KNOTS--' 1OOOFT", 4X, "NUMBER", sss)
DO 310 K=1,5
URITE<6, 315) K, LULO(K), LULB(K), IUSHR(K), RI<K)

315 FORMOT<2X,11,3K,12, " - ",12,7N,12,9N,F7. 2)
310 CONTINUE 

STOP 
END
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TYPE COMSHR.FR
SUBROUTINE COMSHR( LEVEL.. IDIRN.. I SPEED.. J, NNDSHR 7

CmttGIVEN H LEVEL "J", COMPUTES THE VECTOR HIND S HEHR BETNEEN
C*t***LEVEL<J> HND LEVEL< J+l>

DI MENS I ON L EVEL < 59 >.. ID I RN< 59 >, ISFEECK 59 > 
HDIR=IDIRN(J)$.91745329
BDIR=IDIRN(J+l)t.91745329 
COSJ=(SIN(HDIR))*FLQHT<ISPEED<J>>
COSK=( SINC BDIR > >*FLOftT< ISPEEDf J+l > >
IF(COSJ .LT. 9.9 .HND. COSK . GT. 9.9) GO TO 139 
IF( COSK .LT. 9.9 .HND. COSJ . GT. 9.9) GO TO 139
DSPD1=HBS(COSJ-COSK>
GO TO 149

139 DSPD1=HBS(COSJ) + HBS(COSK)
149 SHR1=DSPD1

SINJ=<COS<HDIR))*FLOHT<ISPEED(J))
SINK=<COS<BDIR))tFLOHT(ISPEED<J+1)>
IF( SIN J .LT. 9.9 .HND. SINK . GT. 9.9) GO TO 159 
IF(SINK .LT. 9.9 .HND. SINJ . GT. 9.9) GO TO 159 
DSPD2=HBS<SINJ-SINK)
GO TO 169

159 DSPD2=HBS(SINJ) + HBS(SINK)
169 SHR2=DSPD2

NNDSHR=SQRT(<SHR1**2>+<SHR2*t2>>
X TYPE "SHR1 = ".- SHR1, "SHR2=".. SHR2.- "HNDSHR=".< UNDSHR 
C$$tttREDUCES THE UINDSHEHR TO H VALUE PER 1999 FEET. 

l4NDSHR=HNDSHRs<FLOHT(LEVEL< J+l ) ~ LEVEL(J)))
X TYPE "NNDSHR= " .• UNDSHR

RETURN
END

R
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TYPE PRSINT.FR
SUBROUTINE PRSINTCIHT, PRSLUL >

CtttttTHIS IS ADMITTEDLY CRUDE..BUT IT NORMS...........
€*****INTERPOLATES A GIVEN HEIGHT LEVEL IN HUNDREDS OF FEET TO A 
Ctt$ttPRESSURE LEVEL IN THE U.S. STANDARD ATMOSPHERE.

DIMENSION I INK 10)
X TYPE IHT

IINTC1 >=84 
I INK 2 >=32 

I INK 3 >=64 
I INK 4 >=99 
I INK 5 >=138 
I INK 6 >=184 
I INK 7 >=236 
I INK 8 >=300 
I INK 9 >=386 
I INK 10 >=532

ILVL=IHTti O 
X TYPE ILVL

IF( ILVL .LT. I INK 1 > > PRSLVL = 1818.8 
IFCILVL .LT. 11 NT C 1 > > GO TO 458 
DO 425 IJ=2.< 18 
IJM1=IJ-1
IFCILVL .GE. I INK IJ > > GO TO 425 
A=FLOAT( ILVL >-FLOAT< I INK IJM1 >>
B=FLOAK I INK IJ> >-FLOATC I INK IJM1 >>
A=( A-' B >tl 88.8
B=1188. - C C FLOAT1- IJM1 >>*188. 8 >

PRSLVL=B-A
GO TO 458 

425 CONTINUE 
458 RETURN

END
R

TYPE BUMP.FR
SUBROUTINE BUMPCLVLA, LVLB, INSHR, RI.. J>

C*t***GIVEN THE LEVEL, "J", NHERE THE NEN VALUE IS TO GO, THIS F'USHE OC 
CttrUDONN THE RANKING OF THE REST OF THE NUMBERS TO MAKE ROOM FOR I H-

DIMENSION LVLAC 5>, LVLBC 5 >, IKSHRX 5 >, RI< 5 >
DO 118 K=2, J

L = 7~K 
LM1=L-1

LVLAC L>=LVLh(LM1 >
LVLBCL>=LVLBCLMl >
IMSHRCL>=IMSHRC LM1>
RICL>=RIC LM1>

118 CONTINUE 
RETURN 
END
R
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APPENDIX

In order for these routines to be useful on AFOS, they need to be run and 
displayed on AFOS with as few operator commands as possible. The following 
are a description of the AFOS PROCEDURES which have been used to initiate 
the routines, and the PROCEDURES themselves.

1. To Select the Analysis Routines to be Performed on a Raob

This is a simple task if the operator is able to use a PREFORMAT to 
interact with the AFOS system. The preformat, with all the raob routines 
listed on it, can be called up for examination. The operator can 
indicate which routines are to be run, and this can be stored in the 
data base as an AFOS file. The AFOS file can be SAVEd as an RDOS file, 
which can be read via an initiation program, and the selected routines 
run. The following is a description of such a PROCEDURE:

a. The raob must be SAVEd as an RDOS file named "RAOB.BB” (i.e., SAVE: 
SLCSGLSLC DPI:RAOB.BB).

b. The raob routine selection PREFORMAT must be called up.

c. The header block should be filled, out with some predesignated 
key (in the example WRHGENUSE is used).

d. Tab down to the appropriate box and change the "0” to "l" for 
the routines that are to be run.

e. Save the *AFOS key (product) as an RDOS file named ’’CHECK”.

f. Run a program that reads the 0's and lfs from ’’CHECK” and swaps in 
and out the programs to be run.

g. STORE the output files as AFOS files if they are to be stored as 
part of the data base.

h. Display the output files if desired.

The following is an AFOS PROCEDURE to do the above, the preformat needed, 
and a listing of the program "RUNNER” which is used to swap in and out the 
three routines currently available (the other three are planned for the 
future).
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U5!M?CBQ25 
WOUSSJ KURH 241929

DISPLAY MODS. ACC/QV command
Ci-4,! 0/7 D CP/A/0) CANY COMMAND; LAST LIME MUST C • 2ND OR "MAMS")

0 i SAVErSLCSGLSLC DPI ;09»C3C2 PAUSE. 03
fc/.r  . • 1 ■MsGQf*64 PAUSE 5
05 SAVE:URHGENUSE DP 1:CHECK 86 PAUSE 8307 RUNsDPIsRUNNER.SV03 DELAY 309 STORE:DP 1:RAG3PL0T URKR&3SLC 13 STORE: DP 1:INDEXOUT URHCONVEC
11 STORE fDP 1: OlNDSHEAR LjRHOilflDSH 
12 END13
14
15
16
17
18
1 r

URHMCP80?
UOUS08 KURH 201819 I
CHANGE THE 0-S TO 1-S IN THE BOXES EES IDE THE ROUTINES YOU UANT TO RUN 
ON THE CURRENT RAOB:

VISUAL RAOB PLOT CO3 
CONVECTIVE ANALYSIS CO 2 
ICING POTENTIAL ANALYSIS C03 
WIND SHEAR ANALYSIS C03
TYPE OF PRECIPITATION ANALYSIS C03 
TEMPERATURE ABVECTION ANALYSIS C03

UHEN FINISHED MOVE CURSOR HERE C j AMD HIT ENTER.
• . ■' • ■ ■ ■ : = ' ■ "■ "1 : - ' •

TYPE RUNNER.FR
NR=4
INASKR=377K

CALL SNAP("SGLDECODER. SU", IER) 
CALL OPEN(21, "CHECK", 2.. IER, 1 ) 

X TYPE "I DID THE DECODE"
NR=NR-1

DO IQ 1=0,NR,1 4
ISPQT=173+<1*38)

CALL READRC21, ISPOT, J, 1, IER) 
J=ISHFT( J, -8)
J=IAND(J, INASKR)-OS@K 

X TYPE "J = ",J
IF<I .EQ. 0 .AND. J .EQ. 1) CALL SNAP-:"PL0TRA0B1.SU",IER)

X IF<I .EQ. 0 . AND. J .EQ. 1) TYPE "I DID FL0TRA0B1"
IF(I .EQ. 1 .AND. J .EQ. 1) CALL SNAP<"INDEXES.SU",IER)

X IF<I .EQ. 1 .AND. J .EQ. 1) TYPE "I DID THE INDEXES"
IF( I .EQ. 3 .AND. J .EQ. 1) CALL snap:"nindshear.su", ier)

X IF<I .EQ. 3 .AND. J .EQ. 1) TYPE "I DID THE NINDSHEAR ANALYSIS"
10 CONTINUE

STOP
END
R
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2. To Plot 5 Different Raobs

This procedure allows the forecaster to enter a PREFORMAT and designate 
which five raobs in the Western Region are to be plotted (the subroutine 
"NDASSIGN" can be changed to allow raobs outside the Western Region to 
be recognized). There is an offset here that must be weighed by the 
user. In order to make this very flexible, yet involve few operator 
commands, a number of computer time consuming tasks must be used. It 
takes about 11 minutes for the 5 raobs to be selected, plotted, and 
stored into the data base. Hence, in demanding little operator input, 
the user is increasing the run time for the plots.

In this example a PREFORMAT is called up which allows the operator to 
input the five 3-letter designators for the raobs that are to be 
plotted. After that, no more operator intervention is needed.

The PREFORMAT information is SAVEd as an RDOS file named "TEST". This 
information is used to change another procedure (which runs the plots 
to contain these stations in it) then initiates this procedure to 
decode them and plot them. This is done as follows:

a. Call up the PREFORMAT.

b. Fill out the header block (in this example as WRHGENUSE).

c. Fill in the station call letters for the raobs to be plotted.

d. SAVE the AFOS file as an RDOS file named "TEST".

e. SAVE the procedure to plot 5 raobs (WRHPDC022 in this example) 
as an RDOS file named "RAOBPCD".

f. Execute the program "READER.SV" which reads the station call 
letters from "TEST", finds the WSFO node that the station call comes 
from, and substitutes the node and station names into "RAOBPCD".

g. STORE the changed file "RAOBPCD" back into the AFOS data base 
as a PROCEDURE.

h. Run the changed PROCEDURE (i.e.,“022" or "RAOB" in this example).
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The procedure and preformat described above look like this:

URHPCD039
UOUS30 KURH 161457

DISPLAY MODE ACC/OV COMMAND
(1-4) (D/M) (R/A/O) (ANY COMMAND; LAST LINE MUST BE END OR "NAME")

01 M:00602 PAUSE 703 SAVE:URHTSTJAJ DPI:TEST04 PAUSE 705 SAVE: URHPCD822 DP1.-RAOBPCDOS PAUSE 707 RUN:DPI:READER.SV03 STORE:DP1:RACBPCD URHPCD02209 PAUSE 510 "RA03"11 END12
13
14
15
IS
17
18

pace cm

U3HMCP03SUCJU3S3 KURH 141713
FILL IN THE BLANKS WITH THE CALL LETTERS OF THE RAGS 3 s A:TO MS
THAT YOU WANT PLOTTED. MAKE SURE THAT YOU HAVE THE HECE33A RY KEYS 
IN YOUR DATA BASE SO THAT THE PLOTTED SOUNDING FILE CAN US STOKE*)
(RA3GPHVXX, WHERE XXX IS THE STATION CALL LETTERS). A MANI :MUM OF
FIVE STATION CALL LETTERS MAY BE ENTERED.

L J
Z 3 
r 3 
Z 2 
Z 2 
SD3

MOVE CURSOR HERE Z 1, THEN HIT ENTER.
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The Fortran programs which accomplish this are fairly straight forward. 
"READER.SVM uses Fortran read records to read the station call letters from 
the file "TEST". The station call letters (3 ASCII characters) are then 
left justified in the two word (two element) integer array that contains 
them via a subroutine named "LFTJST".

Next, a subroutine "NDASSIGN" is called. This is used to match the station 
name with itsf node name, and return the node name to the main program. 
Another subroutine, "SETKEY", prepares and writes the station information 
into the proper locations of the procedure to plot the five raobs. The 
odd numbered assignments have to have the station name and node name right 
justified. This is done in a subroutine named "RGTJST". When this is 
done, the PROCEDURE is ready to be run.

The following is a listing of the main program "READER" and itsT subroutine 
discussed above.

TYPE REPDER.FR
DIMENSION ID(.2 ), IN0DE<2)
CALL OPEN( 26, "TEST", 2, IER,.
DO 1 6 1=1, 5
II=( 186+<<1-1 >$7:) >
CALL REhDR '< 26 , ii. ID, 2, IER)
ChLL LFTJST(ID)

X URITE<10j25) ID( 1 >, ID<2) 
X 25 FORMRT(1XV 2h2)

ChLL NDRSSIGN(ID,INODE) 
ChLL SETKEY(I,ID,INODE>

19 CONTINUE
ChLL CLOSE(20,IER)
STOP
END
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TYPE LFTJST.FR
SUBROUTINE LFTJST(ID>
DIMENSION I DC 2>
IMRSKR=377K
IMRSKL=1774OOK
ID( 1 >=ISHFT< ID( 1 8>
I DC 1 )=IRNDC IDC 1 .>, I MR SKL ■> 
IRIGHT=ISHFTC IDC 2.), -S'>
IRIGH 7=1 RNDCI Mh SKR, IRIGH T 
IDC 1 )=IORC IDC 1 .>, I RIGHT) 
IDC 2 )=I SHFTC IDC 2>., S>
I DC 2 )=I RNDC I DC 2 )., IMRSKL >

RETURN
END
R

TYPE RGTJST.FR
SUBROUTINE RGTJSTCID> 
DIMENSION IDC2)
IMRSKR=377K
IMRSKL=177406K
IDC 2 )=I SHFTC IDC 2), -8)
I DC 2 )=I RNDC IDC 2)* I MR SKR > 
ILEFT=ISHFTC IDC 1 .>, S >
ILEh T=IRNDC I LEFT., I MRSKL > 
I DC 2 )=IORC I LEFT., IDC 2 > ) 
IDC 1 )= I SHFTC IDC 1 -8 >
IDC 1 )= I RNDC I MR SKR., IDC 1 > >

RETURN
END
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TYFE NDRSSIGN.FR
SUBROUTINE NDRSSIGNC ID.> INODE)
DIMENSION I STM TNC 42 ).< ND( 42.>, 10(2), INODE 
IMASKL-177466K 
ISTRTNC1)="RB"
ISTRTN(2)="Q "
ISTR TNC 3 )="B0"
1STNTN(4 )=" I "
ISTRTN( 5>= "BI"
ISThTNk 6)="S "
ISTRTN( 7.>= "LN"
ISTRTN( S )="D "
ISTRTN( 9 )="GJ"
ISTRTN( 16>="T "
ISTRTN( 11 >= "BE "
ISTR TN( 12 )="N "
ISTRTN< i3>="GG"
ISTRTN( 14 >="N "
ISTRTN< 15 >= "GT"
ISTRTNC IS)="F "
ISTRTNt 17>="SR "
ISTRTN( IS>="N "
ISTRTNC 19 >="SL "
ISTRTNC 2D .>="£ "
ISTRTNC21 >~"MF"
ISTRTNC 22 )="R "

ISTRTNC 23)=" IN"
ISTRTNC24 >="M "
ISTRTNC 25)=" TU"
ISTRTNC26>="S "

ISTRTNC 27)= "MM"
ISTRTNC28)="C "
ISTRTNC29)= "EL "
ISTRTNC30>="Y "
ISTRTNC 31 )= "DR"
ISTRTNC32)="R "
ISTRTNC 33 >="U I"
ISTRTNC 34 )="L "

ISTRTNC 35)="GE"
ISTRTNC36)="G "

ISTRTNC 37)= "OR"
ISTRTNC3S>="K "
ISTRTNC 39)= "MB"
ISTRTNC40)="G "
ISTRTNC41)="SL"
ISTRTNC42>="C "
NBC 1)="RB"
NDC 2)="Q "
NDC 3)="B0"
NDC4 )="I "
NDC 5)="BI"
NDC 6)="S "
NDC7)="CY"
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ND(S)="S "
NDC9)-"DE"
W0<‘ 10 .>= "W "
NDC11)="DE"
NDC12)="N "
NDC13>="GT"
NDC14 )="F "
NDC15)="GT"
NDC 16 )="F "
NDC 1 7)= "LA”
HD( 1S )-- ”X "
NDC19)-"PD"
ND(29)="X "
ND(21>="PD"
ND< 22 >= "X "
ND(23)="PH"
ND( 24 )= "X "
ND(25>="PH"
ND( 26 >- "X ”
ND(27)="RN"
ND(2S)="0 "
ND(29>="RN"
ND(3d>="0 "
ND<31)="RN"
ND(32>="0 "
ND(33)="5E"
ND( 34 )= "h "
NEK 35)="SE"
NEK 36)="P "
ND(37)="SF"
ND( 38 )= "0 
ND<39)="SF"
ND(40)="0 "
ND(41)=”SL"
ND(42)="C "
I0(2)=ID(2) + 640K
N=0
DO 50 J= 1,41,2 
JP1=J+1
IF(IDKl) .EQ. ISTRTN(J) . hND . 10(2) . EQ. ISThTN(JPI)) N=J 
IF(N .EQ. J) GO TO 55
I F( J .EQ. 41 ) NR I TEC 10, 56 ) I DC 1 ), I DC 2 >

56 FORMATC 1X, "THE STATION ENTERED, ",2h2," DOES NOT MATCH ANY 
1 UPPER AIR STATINS IN THIS PROGRAM")

59 CONTINUE
IFCN .EQ. 0) GO TO 60

55 NP1=N+1
INODEC1)=NDCN)
INODE(2)=NDCNP1>
INODEC2>=IANDCINODEC2),IMASKL)
IDC2)=IDC2) - 040K

60 RETURN
END
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SUBROUTINE SETKEY(I,ID,INODE)
DIMENSION ID(2>, IN0DE<2>, IHEHDG<5>, IL0CH<5>, ILOCBkS)
IMHSKR=377K
IMHSKL=1774Q8K
I LOOM 1 >=25
ILOCH(2 >=162
ILOCHK 3)=29S
IL0CH(4>=435
ILOCH( 5 >=571
ILOCB<1>=152
ILOCB(2>=289
ILOCB( 3 >=425
IL0CB<4>=562
ILQCB< 5 >=698
J=( I■■■-2 )*2
IF(J .NE. I > GO TO U30
CHLL 0PENC21,"RHOBPCD",2,IER,2>
IHEHDGK1 >=INODEK1>
IHERDG(2>=" S"
IHEHDGK2>=IhND(IHEHDGK2>, IMhSKR>
IHEhDGC2>=IOR<IHERDGC2>,INODE(2>>
IHEhDGk 3>="GL "
IHErDG(4>=ID(1 >
IHEhDGk 5>=" "
IHEhDGk 5>=IhNDk IHEhDGk 5 >, IMhSKR >
IHERDG'-; 5 >=IOR( IHEhDGk 5 >, ID< 2 > >
GO TO HO

160 CHLL RGTJST(1 NODE>
CRLL RGTJSTkID>
CHLL OPENk21,"RHOBPCD",2,IER, 2>
IHEHDGk 1 >= " "
IHEHDG<1>=IHND(IHEHDGK 1>,IMHSKL>
IHEHDG< 1 >=IOR< IHEHDG( 1 >, INODEk 1 > >
IHEHDG<2>=INODE(2>
IHEHDG(3 >="SG"
IHEHDG'l 4 >="L "
IHEHDGk 4 >=IHND( IHEHDGK 4 >, IMHSKL >
IHEHDG<4>=IOR(IHEHDGk4>,ID<1>>
IHEHDGk 5 >=ID( 2 >
IDUMMY-"B "
IDUMMY=IHND<IDUMMY, IMHSKL>
ID<1 >=IOR(ID(1>,IDUMMY)

110 CHLL MRITRK 2i , ILOCH< I >, IHEHDG, 5, IER>
CHLL MR I TR( 21, IL OCB< I >, ID, 2, IER >
CHLL CLOSEK 21,IER >

RETURN
END
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NO A A SCIENTIFIC AND TECHNICAL PUBLICATIONS
NOAA, the National Oceanic and Atmospheric Administration, was established as part of the Depart­

ment of Commerce on October 3, 1970. The mission responsibilities of NOAA are to monitor and predict the 
state of the solid Earth, the oceans and their living resources, the atmosphere, and the space environment of 
the Earth, and to assess the socioeconomic impact of natural and technological changes in the environment.

The six Major Line Components of NOAA regularly produce various types of scientific and technical
information in the following kinds of publications:

PROFESSIONAL PAPERS — Important definitive 
research results, major techniques, and special in­
vestigations.

TECHNICAL REPORTS—Journal quality with ex­
tensive details, mathematical developments, or data 
listings.

TECHNICAL MEMORANDUMS — Reports of 
preliminary, partial, or negative research or tech­
nology results, interim instructions, and the like.

CONTRACT AND GRANT REPORTS—Reports 
prepared by contractors or grantees under NOAA 
sponsorship.

TECHNICAL SERVICE PUBLICATIONS—These 
are publications containing data, observations, in­
structions, etc. A partial listing. Data serials; Pre­
diction and outlook periodicals, Technical manuals, 
training papers, planning reports, and information 
serials; and Miscellaneous technical publications.

ATLAS—Analysed data generally presented in the 
form of maps showing distribution of rainfall, chem­
ical and physical conditions of oceans and atmos­
phere, distribution of fishes and marine mammals, 
ionospheric conditions, etc.
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