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INTRODUCTION

This document contains users' instrﬁctions for a modified version of the
NASA/MSFC Multilayer Diffusion Model Computer Program—Version 5. The in-
structions assume the reader is familiar with the material contained in NASA Con-
tractor Report NASA CR-2631, "NASA/MSFC Multilayer Diffusion Models and Com~
puter Programs— Version 5, by R. K. Dumbauld and J. R. Bjorklund, December
1975. This modified version of the original program consists of a N ASA/ MSFC
Cloud-Rise Preprocessor Program and a NASA/MSFC Multilayer Diffusion Pro-

gram, both of which will be referred to as Version 6.

The NASA/MSFC Cloud-Rise Preprocessor Program is executed using any
desired vertical profile of meteorological data (usually rawinsonde data) for a spe-
cific rocket vehicle and pollutant. The Preprocessor Program automatically cal-
culates the rise of the rocket exhaust cloud, the cloud source dimensions at cloud
stabilization, and other necessary inputs required by the NASA/MSFC Multilayer
Diffusion Program. On option, the Preprocessor Program either punches the input
data to cards or writes the data to mass storage and magnetic tape files for sub-
sequent processing by the Multilayer Diffusion Program. The users' instructions
for the NASA/MSFC Cloud-Rise Preprocessor Program —Version 6 are given in

Section A,

The NASA/MSFC Multilayer Diffusion Program —Version 6 can be executed
from input data prepared by the user or from input data prepared by the Preprocess-
or Program, If the data arefrom the Preprocessor Program, they can be in card form
or on mass storage and tape, and all data cases can be processed in a single execution
with a single blank input card. The Multilayer Diffusion Program uses these input
data to calculate, on option, patterns of concentration, dosage, time-mean concen-
tration, time of cloud passage, ground-level deposition and surface water pH due to

precipitation scavenging and ground-level deposition due to gravitational settling.



The users' instructions for the Multilayer Diffusion Program —Version 6 are given

in Section B.

These versions of the Preprocessor and Multilayer Diffusion Programs

differ from previous versions of the programs and now incorporate:

o The latest data for the heat content and chemistry of

rocket exhaust clouds

® Provision for the automated calculation of surface water
pH due to the deposition of HCI from precipitation scav-

enging

° Provision for the automated calculation of concenfration
and dosage parameters at any level within the vertical
bounds for which meteorological inputs have been speci-

fied

° Provision for execution of multiple cases of meteoro-

logical data

In addition, some calculation procedures, such as the procedures used to

automatically calculate wind direction shear in a layer, have been updated.



SECTION A

USERS' INSTRUCTIONS FOR THE NASA/MSFC CLOUD-RISE
PREPROCESSOR COMPUTER PROGRAM —VERSION 6

This computer program is specifically designed for use with the NASA/
MSFC Multilayer Diffusion Program— Version 6 and will not function properly with
previous versions of the main program. The Preprocessor Program produces a
complete set of data decks for input to the NASA/MSFC Multilayer Diffusion Pro-
gram— Version 6. The program is specifically designed for use with launches of
the Space Shuttle, Titan HIC, Delta-Thor 2914, Delta-Thor 3914 and Minuteman I
vehicles. The data decks produced on option by this program include a complete
card deck for each of the four pollutants HCl, CO, 002 and A1203 for Models 3 and/
or 4 and/or 5 in the NASA/MSFC Multilayer Diffusion Program-—Version 6.

The Cloud-Rise Preprocessor Program is written in Fortran IV and re-
quires approximately 17,000 locations of core storage on the Univac 1108 Computer.
The program requires card input, print output and optionally punch or mass stor-
age and tape file output. Sections A.1 and A, 2 describe the Program input data.
Section A.3 describes the Preprocessor Program output data and Section A. 3 gives '
a complete FORTRAN listing of the Preprocessor Program. For convenience, the
NASA/MSFC Multilayer Diffusion Program is referred to as the Main Program in
the following text.

Al PROGRAM INPUT PARAMETERS

The Preprocessor Program requires the input of the following meteoro-

logical parameters:

TAR - Standard deviation of the wind azimuth angle in de-
grees measured at the first reference height z 4 over a

10-minute time period
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p - Ambient air density in grams per cubic meter measured

atz1

z - Height in feet or meters at which the meteorological

measurements are taken

0 - Wind direction in degrees at z

u - Wind speed in knots or meters per second at z
T - Ambient air temperature in degrees Celsius at z
P - Ambient air pressure in millibars at z

RH - Relative humidity in percent at z

The Program also requires control information indicating: (1) vehicle
type, (2) whether the computer run is for a normal or abnormal launch, (3) whether
z is in feet or meters, (4) whether u is in knots or meters per second, (5) height
of the surface mixing layer which must coincide with one of the z inputs above, and

(6) the model being used and the pollutants for which data decks will be produced.

A.2 PROGRAM INPUT DATA CARD SEQUENCE

The first card in the input data deck contains general case titling informa-
tion and is used for a page heading in the Preprocessor print output and is also
punched in the output data deck for input to the Multilayer Diffusion Program. The

second input card contains control information and and p at the surface.

OAR

Data Card 1:
Columns 1 - 72 - General data set titling information, If input as
(NAMCAS) blanks,the program will use the information input

into the previous case processed.




Data Card 2:

Column 1 -
(NSPECL)

Columns 2 -4 -
(VEHICL)

Columns 5 -7 -
(NGRMAL)

Column 8 -
(IFEET)

Column 9 -
(KNOTS)

Columns 10-39
(DATE)

Columns 40-45* -
(TPR@P)

Columns 46-51*
(SIGAR)

Number of special data cards containing additional
inputs to pass on to the Main Program This data
is described under Data Card N + 2 to M {EXTR)
below. The maximum value is 5.

Punch these characters indicating the vehicle type.
If left blank Titan ITIC is assumed.

TTN is the Titan IIIC vehicle;

STL is the Space Shuttle vehicle;

DT2 is the. Delta-Thor 2914 vehicle;

DT3 is the Delta- Thor 3914 vehicle;

MIN is the Minuteman II vehicle.

Punch YES or leave blank if the run is for a normal
launch.

Punch N@1 if the run is for an abnormal launch where
a single engine burns on the launch pad. Not pro-
duced for the Delta-Thor and Minuteman II vehicles.
Punch N@2 if the run is for an abnormal launch where
a slow burn on the pad occurs.

(D is alphabetic)

Punch M or leave blank if the heights z are in meters.
Punch F if the heights are in feet.

Punch M or leave blank if the wind speed u is in
meters per second,

Punch the date of the meteorological case or any
case identification information (optional).

Punch the initial temperature of the solid propellant
in degrees F. If left blank, the average temperature
at KSC for the indicated month is used.

Punch ¢ AR



Data Card 2 (Continued)

Columns 52-58*

(RHO)

Columns 59-~66*

(ZSP)

Column 67
(ISW (1))

Column 68
(ISW(2))

Column 69
(ISW{(3))

Column 70
(ISW(4))

Column 71
(ISW(5) )

Column 72
(ISW(6))

Column 73
(ISW(7))

Punch p

Punch any special calculation height in the same
units as z below. These columns are optional and
if punch, this height and the surface height (0) are
passed to the Main Program for calculations.

Punch a 1 if output (dosage and concentration) for
Model 4 is desired; leave blank if not.

Punch a 2 if output for Model 5 is desired (precipi-
tation deposition) using the Model 4 source and
meteorological structure (HCl only). Punch a 3 if
output (dosage and concentration) for Model 4 including
depletion due to precipitation scavenging is desired.

Punch a 1 if output (dosage and concentration) for
Model 3 is desired; leave blank if not.

Punch a 2 if output for Model 5 is desired using the
Model 3 source and meteorological structure (HCI
only). Punch a 3 if output (dosage and concentration)
for Model 3 including depletion due to precipitation
scavenging is desired.

Punch a 1 if output for HC1 is desired; leave blank
if not.

Punch a 1 if output for CO is desired; leave blank if
not. (Not produced for Model 5).

Punch a 1 if output for A120 is desired; leave blank
if not. (Not produced for Model 5).

Punch a 1 if output for CO,_ is desired; leave blank
if not. Produced only for the Titan IIIC vehicle.
(Not produced for Model 5).

Punch a 1 if cloud the trajectory range and azimuth
bearing are to be calculated and cloud rise time is to
be printed; leave blank if not.



Data Card 2 (continued)

Column 74
(ISW(8))

Column 75
(ISW(9))

Column 76
(ISW(10))

Column 77
(ISW(11))

Column 78
(ISW(12))

Column 79

Punch a 1 if the distribution of the source material
in the layers is to have an elliptical shape. Leave
blank if the distribution is to be spherical.

Punch a 1 if column 67 or 68 is a 2 for Model 5 and
output units in pH (surface water acidity) from the
Main Program are desired. Leave blank if Model
5 is to be in milligrams per square meter. (Option
ISKIP (9) in Main Program).

If left blank, the program provides for calculations

in the Main Program at the surface and at the special
height specified in Columns 59-66 (if punched).

Punch a 1 if Main Program calculations are to be
performed at only the cloud rise height (H) and at the
special height specified in Columns 59-66 (if punched).
Punch a 2 if main model calculations are to be per-
formed at the surface, the cloud rise height (H) and
the special height specified in Columns 59-66 (if
punched).

Punch a 1 if column 67 or 68 is a 2 and maximum
possible precipitation deposition from Model 5 is
desired., Leave blank if Model 5 is not being used or
if the precipitation deposition from Model 5 is to be
dependent upoun the time of the start of precipitation.
(Option ISKIP(4) in Main Program).

Punch a 1 if concentration and dosage of precipita-
tion deposition from the Main Program is to be
printed for all calculation points. Leave blank if not.
(Option ISKIP(1) in Main Program)

Punch a 1 if maximum centerline concentration and
magimum dosage or maximum centerline precipita-
tion deposition are to be printed by the Main Program,
Punch a 2 for maximum centerline plots only. Punch
a 3 for maximum centerline print and plot. (Option
ISKIP(2) in Main Program).



Data Card 2 (continued)

Column 80 - -
. (ISW(14))

Punch a 1 if isopleths of concentration and dosage
or precipitation deposition are to be printed by the
Main Program. Punch a 2 if isopleth plots are only
produced. Punch a 3 if isopleths are to be printed
and plotted. (Option ISKIP(3) in Main Program),

Data Card 3: (This data card is read only if column 74 of data card 2 is 1).

Column 1-4%* -
(GAMMAX)

Column 5-8* -
' (GAMMAY)

Column 9-12* -
(GAMMAZ)

Data Card 4:

Column 1-2
(METUNT)

Column 5-6 -
(METDAT(1))

Column 7-8
(METDAT(2))

Column 9-10 -
(METDAT(3))

Punch the entrainment parameter for the alongwind
dimension of the elliptically shaped cloud. If left
blank, the program uses .64 for a normal launch or
.5 for an abnormal launch,

Punch the entrainment parameter for the crosswind
dimension of the elliptically shaped cloud. I left
blank the program uses . 64 for a normal launch or
.5 for an abnormal launch.

Punch the entrainment parameter for the vertical
dimension of the elliptically shaped cloud. If left
blank the program uses . 64 for a normal launch or
. 5 for an abnormal launch.

Punch the Fortran logical unit number right justified
from which the input data is to be read. If left blank,
the program uses logical unit 5.

Punch the month of the meteorological data right
justified.

Punch the day of the meteorological data right
justified,

Punch the year of the meteorological data right
justified.




Data Card 4 (continued)

Column 13-14 -
(NSND)

Column 17-18 -
(IODUNT)

Punch the hour of the meteorologlcal sounding right
]ust1f1ed (00-24),

Punch the Fortran logical unit number for the output
data right justified. If 7 is punched, the output data
is punched to cards, If left blank or 10 is punched,
the output data is written to mass storage random.
access unit 10 as a case inventory. Also, a directory
of cases on unit 10 is written sequentially to tape or
mass storage unit 12, It is the user' s responsibility
to assign units 10 and 12. Unit 10 must be a mass
storage file of at least 14 positions on the Univac 1108
and unit 12 can be either mass storage or tape. These
files can be temporary or permanent files and, if
temporary, the Preprocessor and Main Program
should be executed sequentially in the same run.

Data Card 5;: (This data card is read only if card column 67 or 68 on data card 2
is greater than 1). - :

Column 1-10* -
(RAINRT)

Column 11-20* -
(LAMBDA)

Column 21-30% -
(TIM1)

- Column 31-40%* -
(ZLIM)

Punch the rainfall rate in inches per hour., If left
blank, the program uses 0.3 inches per hour.

Punch the rainfall scavenging coefficient in units of
per second. If left blank, the program will calculate

the scavenging coefficient using the following equation
. 567
scavenging coefficient = 5.2 x 10'4(R)

where R is the rainfall rate in inches per hour

Punch the time of the start of rain (seconds) after

launch time. If left blank, zero is used. This para-
meter is not used if maximum possible pre01p1tat10n
deposition is being calculated. :

Punch the maximum height in meters through which
precipitation can occur, If left blank, the program
uses the height selected for the mixing layer height.



Data Card 5 (continued)

Column 41-50%*
(DURAT)

Punch the duration of the rain in hours. If left blank,
the program uses 1 hour. This parameter is not
used if maximum possible precipitation is being cal-
culated.

Data Card 6-N: (N must be less than or equal to 26).

Column 1-10*
(Z)

Column 11-20%
(WD)

Column 21-30*
(WS)

Column 31-40*
(T)

Column 41-50%*
(P)

Column 51-60%*
(RH)

Column 80
(THM)

Data Card N + 1:

Column 1-60:

Punch the height of the layer boundary or sounding

height.

Punch the wind direction in degrees,

Punch the wind speed.

Punch the temperature in degrees Celsius,

Punch the pressure in millibars.

Punch the relative humidity in percent.

Punch an asterisk (*) if the height on this card is
the surface mixing layer height. If none of the data
cards contains an asterisk, then the last height input
is used as the surface mixing layer height,

This card signifies the end of the layer meteorological
data on data cards 6-N by leaving columns 1-60 blank.
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Data Card N + 1 (continued)

Column 80: - Punch a 1 if this case is to be followed by another
data case. Leave blank if this is the last data case
for the Preprocessor to process.

Data Card N+ 2 - M: (These data cards are not read if column 1 on data card 2

is blank or zero. Otherwise, M is the value in ‘column
1 on data card 2 plus N + 1).

Column 1-80 -  Punch data input variables in a namelist format for

(EXTR) use in the Main Program that are not used or provided
for in the Preprocessor. Any variable that can be
input to the Main Program can be included in these
data cards. The number of data cards is given in
column 1 on data card 2. The program reads these
cards and inserts them unaltered at the end of the
preprocessor namelist output prior to the $END card.
Any variable entered on these cards will override any
equivalent variable produced by the preprocessor.
The data items input are punched exactly as if they
were to be included in an input namelist deck to the
Main Program, except $NAM2 and $END cannot
appear on these cards. For example, if the user
wants to use a special grid system rather than the
Main Program default grid system, the following
data could be input beginning in column 2. NXS =10,
XX = 1000, 2000, 3000, 4000, 5000, 6000, 7000, 8000,
10000, This input data would change the axis radial
distances used in the Main Program calculations for
this and subsequent case runs, If this input data is
not to be used or if the default axis is to be used in
subsequent cases these values must be changed in
these cases to the desired values. Setting NXS=0
in the next case would result in the default radial
axis,

* Each of these fields is read using a format for real numbers. Except for data card
3, the number punched in these fields must include a decimal point (period) unless
it is a right justified whole number in the field. If the decimal point is omitted on
data card 3, the two low order digits in each field are assumed to be the tenths and
hundreths positions of the number.
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A.3 PREPROCESSOR PROGRAM OUTPUT

The Preprocessor Program will produce a complete card deck for direct
input to the NASA/MSFC Multilayer Diffusion Program —Version 6. The first card
of each of the output data decks is a case identification card containing the vehicle
type, date of sounding,and pollutant type. The second card contains $NAM2 and the
last card of each case deck contains $END. A complete description of this entire

deck is given in Section B. The possible data decks output are:

Inputs for:
(1) HC1 - Model 4
(2) CcoO - Model 4
(3) COZ - Model 4
(4) Al 203 - Model 4
(5) HC1 - Model 3
(6) cO - Model 3
(7) CO2 - Model 3
(8) AL, O, - Model 3
(9) HC1 - Model 5 and 4
(10) MCI1 - Model 5 and 3

A.4 FORTRAN SOURCE LISTING FOR THE NASA/MSFC CLOUD-RISE PRE-~
PROCESSOR PROGRAM VERSION 6

This section contains the complete FORTRAN source listing of the NASA/

MSFC Cloud-Rise Preprocessor Program— Version 6.
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g1

1x ** NASA/MSFC CLOUD-RISE PREPROCESSOR PROGRAM - VERSION 6 *%

2% *% *%

3%

4 x PROGRAM VHICLE, VERSION 6, REVISION O

5%

6% C * PLUME RISE AND SOURCE DISTRIBUTION PREPROCESSOR PROGRAM FOR USE  VHC00100
Tx C * WITH THE NASA/MSFC MULTILAYER DIFFUSION MODEL = VERSION SA. VHC00200
8% (o * VHC00300
Ox C ' VHC00400
10x% C 32 5K om 2 o 0 S 0 5 o D 0 3 o o s 7 2 o 2 o 2 i G o K 5 e e o O O e o e s o o e S k= \HC 0 0500
1ix C VHC00600
12x COMMON /PLUME/ QCrA?BrCoHEAT/RHOYCP Pl GAMMAX ) GAMMAY » GAMMAZ» T (21) ¢ VHCO0O0T700
13x 1P(21)+2(21) ¢UBAR(21) #NZSrQ@(20) QT rHM»SIGEP(21)+SIGAP(21)2Ge TAUKs VHC00809Q
14% 2NORMAL » TV(21) ¢RH(21) t NAMCAS(12) ¢y NAMT (12) »SIGAR VHCQ0900
15% COMMON /REST/ ZMyDPLZrKeAL,B1iPHILIZPyTZiPZyPHIIFLGIKS VHC01000
16* COMMON /S16/ SIeX0(20).SIGY0(20)9SIGZ0(20) vH VHC01100
17x COMMON /F/ UATE(6) oFRG(Y) yWTMOL.(3) VHC01200
18x% DIMENSION IPOL(4)s11(160),12(12)sI3(61)9»J4(13)s15¢(142)1TP(2)sJP(2VHCO1300
19x 1),IswW(ly) VHCO01400
20* DIMENSION Ws(21),I6(44)yCC(8) VHC01500
2lx INTEGER YES)VEHICL,TYPE»TYPES,UNITS VHC01600
22x% DIMENSION TYPE(8)rQCL(8)rQT1(8),0C2(B)/)QT2(8)+2CI(8)9QTI(8)AA(8)VHCOL1TO00
23% 1BB(8) rHEATN(8) s HEATA(B) 1 FRQLI({4+8) 1 FRA2(4) + TYPES(15) tUNITS(4)» VHC01800
24x 2LNCH(11) 1 LNTL (8) +HEATNM(8) VHC01900
25x% DIMENSION DRI(10s4)9CCICL0,4)yTTI(10+4) VHC02000
26x DIMENSION DDIP(10) VHC02100
27* DATA DDIP/IZO']-O.'BO'(D.'“U02004*00/ VHC02200
28x% DATA TYPE/3HTTN)3HSTL 3HDT2»3HMIN IHDT3»3%3H  / VHC02300
29x% DATA QC1/5.437528E611.52671702E798,360685E5+4,6844T6ES,1,057557E6»VHC02400
30% 13%0,0/ VHC02500
31x% DATA OT1/3,2625168E891.,894794173E9/92,887598E792,8106856E7,6.702691VHC02600
32% 1E7+3%0,0/ VHC02700
S3% DATA QC2/2.,718T764E616,882968E619,098L1EL )4 ,684476ES,1,482923E5,3*%0VHC02800
34 % 1,06/ VHC02900
I5x% DATA QT2/1.6312584E818,56929516F893,14229E6+2,8106856E7,9,398616E6VHC03000
6% 193%09,0/ VHC03100
ST* DATA QC3/1.359382Ebo3.441484E6o2.729434£5.1.171119E5o$.70731E5.S*OVHCO3200

J8% 1,0/ VHC03300
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99%
4%
4]1x
2%
43%
X
45
Yo%
87 %
4B
49 %
D0
Ol%
o2*
O3%
Sy x
55%
Y6x%
b7x%
S58x%
D9x%
60x%
blx
b2%*
O3%
bl %
65%
O6*
O7 %
68x%
9%
70%
T1x
T2x%
T3%
TUx»
75%
T6x%

UATA QT3/3.262516B8E811,713859032E9,1.685373E7,2,8106856E7,4,699308VHC03400

1E7+5%0,0/ VHC03500
DATA AA/ 429580469, 46522129891 ,922156) ,469982)1.245756/93%0,40/ VHC03600
DATH BE/D164225,,4680846, 432703y ,463333,,4180947,3%0,0/ VHC03760
DATA CC/5e00 43750 5495%040/ VHC(03800
DATA HEATN/2021,191479.7+1766,0,2055.991445,9,3%0,0/ VHC03900
DATA HEATM/1010,55,1062,55,1000,0,2055,901000,0,3%0,0/ VHCOu000
DATA HEATA/2%1000,00690,091000s09o41141893%G,0/ VHCO04&4100
FRACTIONAL DIST FOR MINUTEMAN IT ABNORKMAL LAUNCH VHCO4200
DATA FRQ2/+2042109,.21883779,00,2799704/ VHCO4300

ODATA FRQ1(019320.2665!c02220‘2819'.17520.20210.0286'-252“p.12187 VHCOL400
1.20559 0156, ,22149 419779423800 403189:27619,1589).,2783,,0331r.19362VHCOL500

212%(,0/ . VHCO4600
DATA TYPES/90HTITAN I1IC SPACE SHUTTLE DELTA=THOR 2914 VHCO4700
1 MINUTEMAN 11 DELTA=THOR 3914 / VHC 04800
DATA UNITS/24H PPM ML/ Mxkd / VHCO4900
DATA LNCH/66H NORMAL LAUNCHSINGLE ENGINE BURN SLOW BURVHC05000
INVEHICLE / VHC05100
DATA NAMT/l2x1H / VHC05200

DATA CCI/716,018,0044001,050,590,194%0,0,35,0+10,0,4,0,2,0,10,0,1+VHC05300
14*0.0'20.0'10.0'5.0'300'100'0.5'4*0.0'200'1.0'0.“'001'0.05'0.01'4*VHC05q’00
20,0/ VHC05500

OATA DDI/Z40040+200,0,10040,50,0,25,005,004%0s0+400,02200,00100,00 VHC05600
150400125,095,004%0,004004090200,0,10060+50.0+25,0+5,094%0,0,40,0, VHCO05700
220,0010,0+5,002,5¢045+4%0,0/ VHC05800

DATA TT1/30,0¢4,008¢00240+¢14090,5,4%0,0,150,0,100,00160,0¢30,0915,0VHC05900
1ol,Gotik0e005,0024001000490412e05)4%040950,00100,0925,0+10,005,0¢1.VHC06000

20s4%0,0/ VHC (06100
DATA JP/12H FEET METERS/+NO/3H NO/sNOL1/3HNO1/,NO2/3HNO2/ , VHC 06200
DATA YES/3HYES/IPOL/2U4H HCL cO coe AL203/,1TP/1HF,1HK/ VHC06300
DATA IAST/1lHx/ VHC06400
DATA IBLK/3H  /»IBNK/1H /,)NMS/1HM/ VHC06500
CUMMON /0UT/ QF (204) 1 WD(21) 2 ISKIP(10) oNDIsNCIeNTIvZRKsJBOTeJTOPy VRC06600

112MOD(21)+CI(10)yDI(10),TI(10)9NPS VHC06700
COMMON /PRECIP/ RAINRT,LAMBDA»TIML1,ZLIM)DURAT )JSWS,EXTR(70) ¢ NSPECLVHC06800
COMMON/DISPL/ DXXoDXC(21) o DYY DY (2L) » ILXY»TIMC(21) VHC 06900
CUMMON /CASCRD/Z NVHCLeMETDAT(3) o NMODL s NPLNT o NSN{» JIOUNT ) IASV VHC07000
DIMENSION METUTC(3)rAVIEMP(12) VHCO07100



G1

T7%
78x%
19%
80x%
Blx
bB2x%
83x%
Bl *
85%
box*
87 %
B8x
89%
90*
91x%
92%
93x%
94 x
95x%
Yox
97 %
Y8%
Y9x%
100
101%
iU2x
LU3%
404 %
105%
106x%
1U7x
108x%
L1U9x
il0x
Lllx
ll2x
113%
L1l4x

OCO0OCOaCO0OCOC O OO0 0O000000O00OOO0O0Oo00

Re.AL LAMBDA VHC07200
INTEGER EXTK VHC07300
DATA IZEROv ISTRTC»IENDCYISTART/4xG/ VhEo7400
DATA AVTENMP/69,9)67+26¢69,57174,19978,33181,81163,06083,55¢82.,45» VHC0750¢0
179.32¢73415,65,02/ VHC07600
EGUIVALENCE (IBLKipkKS) VHCG7700
EQULVALENCE (WSyUBAR) v (I19GC) e (1292ZM) 2 (I39SIGXC) VHC07800
1(a4,DATE) » (IDrQF ) » (16 LXX) VHC07900
VRC08000

k% PROGKAM INPUTS *%x% VHC08100

=DATA CARD 1 VHC (08200

NAMCAS = GENEKAL DATA SET TITLING INFORMATION (CARD 1 -COL 1=72) VHC08300
IF INPUT AS SLANKS THE INFORMATION IN THE LAST CASE INPUVHCO08400Q

IS USED VHC08500

=DATA CARD 2 VHC 08600
NSPECL = NUMBER OF SPECIAL DATA CARDS CONTAINING ADDITIONAL VHC 08700
ANPUTS THAT Fobluw THE LAYER DATA VARIABLES UNDER EXTR  VHC08800

sELOw =~ (MAXIMUM OF 5y DEFAULT=G) (CARp 2 COL 1) VHC 08900

VEHICL = THREE (HARACTERS GIVING THe VEHICLE TYPE (CARD 2 COL 2=4)VHC09000
TTr 1S TiTaNn I1IC VEWICLE (DEFAULT) VHC09100

STL 1S SFACE SHUTTLE VEHICLE VHC 09200

DT2 1S DELTA=THQR 2914 VEHICLE VHC(09300

MIN IS MINUTEMAN Il VEHICLE VHC(9u400

LTo 1S DELTA=THOR 3914 VEHICLE VHC 09500

NORMAL = THREE CHARACTERS GIVING THE TYPE OF LAUNCH(CRD 2 COL 5=7)VHC09600
YES 1S A NORMAL LAUNCH (DEFAULT) VHC09700

NO1l .S A SINGLE ENGINE BURN ABNORMAL LAUNCH VHC 09800

NO2 1S A SLOW BURN ABNCRMAL LAUNCH VHC 09900

IFEET = 1 ChARACTER IF Z 1S IN FELT PUNCH Fy IF Z IS IN MgTERS VHC10000
PUNCh My (CARD 2 COL 8) (DEFAULT=M) VHC10100

KinOTS = 1 CHARACTER IF WS 1S IN METERS/SEC PUNCH Me IF WS IS IN  VHC10200
KNOTS PUNCH Ky (CARD 2 COL 9) (DEFAULT=M) VHC10300

DATE = 30 CHARACTERS IDENTIFYING THE METEOROLOGICAL DATA CASE VHC106400
WITHIN THE GENcRAL DATA CASE IDENTIFIED IN NAMCAS ABOVE VHC 10500

(CARU 2 ¢OoL 10~39) VHC10600

THFROP = INITIAL TeWPERATURE OF SOLIDC PROPELLANT (JEG F) VHC10700

(VEFAULT IS AVERAGE TEMP. AT KSC FOR THAT MONTH IF BLANK) VRC10800
(CARD 2 COL 40=4>, F6,0 FORMAT) VHC10900



91

115x%
L16x%
117x
118
419x%
1e0%
1el%
122%
L23%x
i124x
1E5%
L26x%
127x
1<8x%
4+E9%
L0 %
19Ll%
L92%
LId%
134x%
435%
LI6%
197«
198x%
A39%
L4O%
L4 1lx
L42*
LU43*
L4k
& H45%
LH46x%
197 %
LHB%
i49x%
L00%
Lolx
Lo2%

SIGAR = STANDARD DEVIATION OF THE WIND AZIMUTH ANGLE AT THE
SURFACE MEASUREMENT HEIGHT (DEGREES) (CARD 2 COL 46=51)
(F6,0 FORMAT)
RHO =~ SURFACE AIR LENSITY (G/M*%x3) (CARD 2 COL 52=58 F7.,0 FORMAT)
25P = SPECIAL CALCULATION HEIGHT IN ACDITION TO THE SURFACE
HEIGHT IN THE SAME UNITS AS Z BELOW (CARD 2 COL 59=66)
(F8.0 FURMAT)
ISw(l) = IF SET TO i CALCULATE PAKAMETERS FOR MQODEL 4
IF SET TO 2 CALCULATE PARAMETERS FOR MODEL 4 AND USE
IN CONJUNCTION WITH MODEL 5 = (DATA CARD 5 IS READ WITH
TH1S OPTIQN)

VHC11000
VHC11100
VHC11200
VHC11300
VHC11400
VHC11500
VHC11600
VHC11700
VHC11800
VHC11900
VHC120G0

MOUEL S [S THE PRECIPITATION DEPOSITION MODEL (SEE ISW(9)VHC12100

ANU LSwW(1ll) AND DATA CARD 5

IF SET TO 3 CALCULATE PARAMETERS FOR MODEL 4 AS IF 1 BUT

ALSO INPUT CARD UNIT 5 TO CALCULATE CONCENTRATION AND

VOSAGE WiTH DEPLETION DUE TO PRECIPITATION SCAVENGING

IF SET Ty U MODEL 4 IS NOT PRODUCED (CARL 2 COL 67)
ISwW(2) = IF SET T0 1 CALCULATE PARAMETERS FOR MODEL 3

(F SET TO 2 CALCULATE PARAMETERS FOR MODEL 3 AND USE

IN CONJUNCTION WITH MODEL 5 = (DATA CARD § IS READ WITH

TH1S OPTION)

VHC12200
VHC12300
VHC 12400
VHC12500
VHC12600
VHC12700
VHC12800
VHC12900
VHC13000

IF SET TU 3 CALCULATE PARAMETERS FOR MODEL 3 AS IF 1, BUTVHC13100

ALSO INPUT CARD UNIT 5 Tu CALCULATE CONCENTRATION AND
DOSAGE WITH LEPLETION DUE TO PRECIPITATION SCAVENGING
{F SET TO U MODEL 3 IS NOT PRODUCED (CARD 2 COL 68)
ISw(3) = IF SET To 1 LDATA FOR HcL IS PRODUCED
iF SET TU 0 HCL ISNOT PRODUCED (CARD 2 CyL 69)
1Sw(4) = IF SET 70 1 DATA FOR CO IS PRODUCED
IF SET TO CO 1S NOT PRODUCED (CARD 2 COL 70)
ISwW(5) = IF SET ToO WATA FOR AL203 IS PRODUCED
iF SEY 7O AL205 IS NOT PROGUCED (CARD 2 COL 71)
IsW(e) = IF SET TO UATA FOR C02 IS FROQDUCED
IF SET 70 CG2 1S NOT PRODUCED (CARD 2 COL 72)
ISw(7) = IF SeT T¢ THE CLOUGC TRAJECTORY COORDINATES DELX.DELY
ARE CALCULATED AND PUNCHED FOR EACH LAYEK, IF SET TO O
CLOUL TRAJECTORY COORDINATES ARE NOT CALCULATED

OoOroro

VHC13200
VHC13300
VHC13400
VHC13500
VHC13600
VHC13700
VHC13800
VHC13900
VHC14000
VHC14100
VHC14200
VHC14300
VHC 14400
VHC 14500

ALSOy LAYEK CLOUp RISE TIME IS CALCULATEDL (CARD 2 COL 73)VhC14600
ISw(8) = IF S&T To 1 THE PROGKAM USES AN ELLIPTICAL SHAPE RATHER VHC14700




LT

153x
154x
195%
156%
LOT*
1598x%
199%
i00x%
161%
162%
Lb63%
164
165x%
i06%
L67*
168%
469%
170%
171»
172%
L73x%
L74x
L75%
176x
177x
iL78x%
179%
LU0
i81x
182x%
L83x%
lo4x
LE5%
Lbbx
187%
188%
189x%
190x

OO C OO0 OO0 O00O0O00O000aaO0 000

THAN A SPHER1CAL SHAPE TO DETERMINE THE DISTRIBUTION OF VHC14800
MATERIAL IN THE LAYERS, (CARu 2 COL 74) VHC14900

ISW(9) = THIS PARAMETER IS USED ONLY IF ISW(1) OR ISW(2) EQUALS 2.VHC15000
IF ISwW(9) = U THE OUTPUT UNITS OF PRECIPITATION VHC15100
UEPOSITION WILL BE MG/M*%2, IF ISw(9) = 1 THE UNITS WILL VHC15200
BE PH FOR HCiL ONLY, (CARD 2 COL 75) VHC 15300

ISW(10)= IF SET 70 0 THE PROGRAM PROVIDES FOR SURFACE CALCULATIONSVHC15400
ONLY OR IF ZSP IS INPUT AT THE SURFACE AND ZSP, VHC 15500
IF SET TO 1 THE PROGRAM PROVIDES FOR CALCULATIONS AT THE VHC15600
CLQUL KISE HEIGHT H AND AT 2SP IF INPUT VHC15700
IF SET TV 2 THE PROGRAM PROVIDES FOR CALCULATIONS AT THE VHC15800
SUKFACE, THE CLOUD RISE HEIGHT H AND AT ZSP IF INPUT VHC15900
(CARU 2 CcOok 7o) VHC16000

ISW(il)= TH1S PARAMETER IS USED ONLY iF ISW(l) OR ISW(2) EQUALS 2rVHC16100
IF ISw(ll) IS SET = 1, THE MAXIMUM POSSISLE GROUND=LEVEL VHC16200
PRECIPLTATION DEPOSITION IS CALCULATED, THE CALCULATIONS VHC16300
ARE 1INPEPENDENT OF THE TIME PRECIPITATION BEGINS, VHC16400
AF ISW(1l) IS SET = 0+ THE PRECIPITATION DEPOSITION IS  VHC16500
DEPENDENT UPON THE TIME OF START OF PRECIPITATION, VHC16600
(CARL 2 coL 77) VHC16700

ISW(12) = IF > 0 PRINT ALL GRID CALCULATIONS OF CONCENTRATION, VHC16800

DOSAGE, DEPOSITION» ETC, FROM MAIN MODEL, (DEFAULT=0) VHC 16900

( CARD 2 COL 78) VHC17000

ISW(13) = IF > 0 CALC. MAXIMUM CENTERLINE VALUES OF CONCENTRATIONVHC17100
DUSAGE, DEPOSITIONs ETC, FROM MAIN MODEL, VHC17200

IF = 1 VALUES ARE PRINTED ONLY VHC17300

IF = 2 VALUES ARE PLOTTED OnLY VHC17400

IF = 3 VALUES ARE BOTH PRINTED AND PLOTTED VHC17500

(CARD 2 ¢cOL 79) VHC17600

ISW(l4) = IF > U CALC. ISOPLETHS OF CONCENTRATION, DOSAGE, VHC17700
DEPOSITION, ETC, FROM MAIN MODEL e VHC17800

IF = 1 VALUES ARE PRINTED ONLY. VHC17900

IF = 2 VALUES ARE PLOTTED ONLY VHC18000

IF = & VALULS ARE BOTH PRINTED AND PLOTTED VHC18100

(CARD 2 cOL 80) VHC18200

VHC18300

=DATA CARD 3 (READ ONLY 1F ISW(8) IS NUN=ZERO) VHC18400

THE FOLLOWING PARAMETERS ON CARD 3+ GAMMAX,GAMMAY,,GAMMAZ aLL USE VHC18500
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L91x C AN F4.2 FORMAT, ALSOs THIS CARD IS NOT READ IF 1Sw(8)=0, ALSO VHC 18600
192% o THE DEFAULT VALUE FOR EACH PARAMETER IS +64 FOR A NORMAL LAUNCH  VHC18700
193x% C AND .5 FOR AN AoNORMAL LAUNCH, ALSO» THE PRODUCT OF ALL THREE VHC 18800
194 x o PARAMETERS MUST EQUAL (,64)%%3 FOR A NORMAL LAUNCH OR IF ABNORMAL VHC18900
195% C GAMMAX®GAMMAY MUST EQUAL (0,¢5)*%x2 VHC19000
196% C GAMMAX = ENTRAINMENT PARAMETER FOR THE X OR ALONGWIND DIMENSION  VHC19100
197% c FOK AN ELLIPTICALLY SHAPED CLOUD (ISW(8)=1 ONLY) VHC19200
198x% C (CARD 3 CoL 1=4) (USE DEFAULT FOR DELTA=THCR) VHC19300
199% C GAMMAY = ENTRAIWMENT FARAMETER FOR THE Y OR CROSSWIND DIMENSION  VRC19400
<V0x C FOR AN ELLIPTICALLY SHAPED CLOUD (ISW(8)=1 ONLY) VHC19500
2U1x o (CARD 4 CoL S5S~8) (USE DEFAULT FOR DELTA=THOR) VHC 19600
cU2x C GAMMAZ = ENTRAINMENT PARAMETER FOR THE Z OR VERTICAL DIMENSION VHC19700
203* C FOR AN ELLIPTICALLY SHAPED CLOUD (ISW(8)=1 ONLY) VHC19800
20l x C (CARU o CObL 9=12) (USE DEFAULT FOR DELTA=THOR) VHC19900
<U5% C~DATA CARD & VHC20000
2U6% C METUNT = FORTRAN UNIT FROM WHICH TO READ MET, DATA (CARD 4 COUL1-2)VHC20100
207% C DEFAULT = 5 CARD DATA, VHC20200
2UB* o METUAT(1) = MUNTH OF MET. DATA (CARD & COL 5=6) VHC20300
<09x C METDAT(2) = DAY OF MET., DATA (CARD % COL 7=-8) VHC20400
210% C METDAT(3) = YEAR OF MET, DATA (CAKRD & COL 9-10) VHC20500
ellx C NSNG = HOUR OF SOUNLING (0=24) (CARD 4 COL 13~1y) VHC20600
«12x C IOUNT = FORTRAN UNIT WHERE PUNCH OUT S TO BE SENT (CARDS OR TAPE)VHC20700
Z13% ¢ (CAKD 4 COL 17=18) (DEFAULT = 10 MASS STORAGE UNIT 10) VHC20800
2lux C IF IOUNT = 10 THE PROGRAM REQUIRES MASS STORAGE LOGICAL  VHC20900
215% C UNIT 10 AND TAPE OR MASS STORAGE LOGICAL UNIT 12. UNIT VHC21000
216% C 12 CONTAINS TrE DIRECTORY INFORMATION FOR EACH CASE AND  VHC21100
el7x% ¢ UNIT 10 CONTAINS THE CASE DATA CARD INFORMATION IN A CARD VHC21200
218x% C IMAGE FORMAT FOR NAMELIST INPUT, VHC21300
219% C~DATA CARD 5 (READ ONLY IF ISW(1) OR ISW(2) EQUALS 2 OR 3) VHC21400
<20% C RAINRT = KAINFALL RATE FOR PRECIPITATION CEPOSITION (MODEL S) VHC21500
c2lx o (CARC 5 COb 1=10) IN UNITS OF INCHES PER HOUR, VHC21600
2% o (F10.D FORMAT). (DEFAULT = 0,3 INCHES/HOUR) VHC21700
223% o LAMEDA = RAINFALL SCAVENGING COEFFICIENT (CARD 5 COL 11=20¢) IF VHC21800
c2Ux o <ERO Ok BLANK LAMBDA IS CALCULATED FROM RAINRT. VHC21900
225% C (F10,0 FORMAT) VHC22000
c2b* C TiMi = TIME IN SECONDS OF START OF RAIN (CARD 5 COL 21«30), TIMI VHC22100
227% o 1S MEASURED FROM LAUNCH TIME AND IS USED ONLY IF ISW(11) VHC22200
228% C ABOVE IS SET TU 0. (F1G.0 FORMAT) (DEFAULT = 0,0) VHC22300
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229x%
230%
231
232%
233%
294 %
295x%
296%
29T%x
P 1
239%
240 x%
gHlx
24ex
4 3%
S x
245%
SHEX
247 %
248x%
249%
250x%
PR
coe%
253%
254 x
<O5%
COoH%
eB7T*
2b8x%
£99%
260x
<blx
262%
203x%
26h4x
cb5%
shbhak

o ZLIM = MAXIMUM HEIGHT THROUGH WHICH PRECIPITATION CAN OCCUR.
C (CARD 5 COL, 31=40 F10,0 FORMAT), (UDEFAULT = THE HEIGHT
c SELECTED FOR THE SURFACE MIXING LAYER HEIGHT HM)
c (UNITS ARE THE SAME AS Z BELOW)
c DURAT = DURATION OF RAIN IN HOURS, USED ONLY IF ISw(l1) = O,
¢ (UEFAULT = 1 HR) (CARD 5 COL 41~50 F10.0 FORMAT)
C=DATA CARDS 6-N

THE FOLLOWING PARAMETERS EXCEPT IHM ALL USE AN F10.0 FORMAT

Z - HEIGHT OF LAYER BOUNDARIES (FEET OR METERS) COL 1=10

WO = WIND DIRECTION AT EACH Z (DEGREES) COL 11-20

WS = WIND SPEED AT EACH Z (KNOTS OR METERS/SEC) COL 21-30

T TEMPERATURE AT EACH Z (DEGREES C) COL 3140

P PRESSUKE AT EACH 2 (MILLIBARS) COL 41=50

RH = RELATIVE HUMIDITY AT EACH Z (PERCENT) COL 51=-60

THE SURFACE MIXING LAYER HEIGHT HM,
1S USED FOR HM,

VHC22400
YHC22500
VHC22600
VHC22700
VHC22800
VHC22900
VHC23000
VHC23100
VHC23200
VHC23300
VHC23400
VHC23500
VHC23600
VHC23700
VHC23800

IF NOT FOUND THE LAST Z INPUTVHC23900

VHC24000

THE DATA CARD THAT SIGNIFIES THE END OF THE LAYER MET DATA IS ALL VHC24100
BLANK EXCEPT FOR COL 60, IF COL 80 IS NON=BLANK THE PROG EXPECTS VHC24200

¢

¢

¢

C

¢

¢

¢

g IHM -~ ASTERISK (%) IN COLUMN 80 IF THE HEIGHT Z ON THIS CARD IS
C

C

c

C

c

C

ANOTHER COMPLETE DATA CASE TO FolLLOw. IF BLANK THE PROG ASSUMES  VHC24300

END OF DATA AFTER THE NEXT TWO CARDS. VHC24400

~DATA CARD N+2 TO N+1+NSPECL (THESE NSPECL DATA CARDS ARE READ AFTER  VHC2u500

9 THE CARD THAT SIGNIFIES THE END OF THE LAYER MEY DATA, VHC 24600
C {(NSPECL. CARUSy COL 1=80, 13a6,A2 FORMAT PER CARD) VHC24700
C EXTK ~ ARRAY OF A MAXIMUM OF 400 CHARACTERS, THIS ARRAY IS USED TOVHC24800
¢ INPUT DATA VARIABLES FOR USE InN THE MAIN MULTILAYER MODEL VHC24900
C THAT ARE NOT USED IN THE PREPROCESSOR, THE PROGRAM READS  VHC25000
C THIS ARRAY AND INSERTS IT INTO THE PREPROCESSOR PUNCH VHC25100
c OUTPUT, ANY VARIABLE ENTERED INTQ THIS ARRAY WILL OVERRIDE VHC25200
¢ THE EQUIVALENT VALUE PRODUCED 8Y THE PREPROCESSOR. THE VHC25300
C DATA ITEMS INPUT INTO THE ARRAY EXTR ARE PUNCHED EXACTLY  VHC25400
¢ AS IF THEY WERE TO BE INCLUDED IN AN INPUT NAMELIST DECK TOVHC25500
¢ THE MAIN MODEL EXCEPT THEY CANNOT INCLUDE 3NAM2 OR SEND, VHC25600
C EXAMPLE = IF Wt WANT TO USE A SPECIAL GRID SYSTEM RATHER  VHC25700
C THAN THE MAIN MODEL DEFAULT WE WOULD INPUT THE FOLLOWING  VHC25800
C DATA BEGINING I COL 2, VHC25900
C NXS=10,Xx=1000,2000,3000,4000+5000,6000+7000,8000,9000, VHC26000
C 10000, VHC26100
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267x%
c68x
269 %
c70x%
271
272%
eT3x%x
2T4%
&T5%
276x%
2T
278x%
279%
280%
eB8lx%
282%
c83x%
284 %
<85x%
286%
287x%
288x%
289%
290%
c91%
e92%
293%
é94 %
295%
296x
297x%
298
£99%
S00%
301
S02%
S03x%
S04 %

COOOCOCGOO0

COOCOOO0OOOOOOO0O0O00

10

THIS DATA wOULL CHANGE THE AXIS RADTAL DISTANCES TO THESE VHC26200

NEW VALUES FOR THIS CASE RUN,

IF SUBSEGUENT CASES ARE NOT VHC26300

GOING YO USE ThHESE VALUES OR IF THE DEFAULT AXIS IS TO BE VHC26400
USED THESE VALUES MUST BE CHANGED TO THE DESIRED VALUES OR VHC26500
NXS MUST BE SET TO 0 Oin THE NEXT CASE TO GET THE DEFAULT AXVHC26600

IF NSPECL IS 0 THIS DATA CARD(S) IS NOT READ

INITIALIZE CORE TOQ ZERO

D¢ 10 I=l,101

Ti(1) = O

IF (I 6T, 142) 60 TO 10

I5¢(1) = ©

IF (1 .,6T. 61)

I3(1) = 0

IF (1 6T, 44)

Ie(1) = 0

IF (I .G6T.

I2(1) = 0

IF (I .67,

I4(1) = O
CONTINUVE

GO 1O 10
60 TO 10
GO TO 10
60 TO 10

*kk PROGRAM CONSTANTS *xxk
QCLl=-TOTAL SOURCE OUTPUT RATE IN GRAMS/SEC FOR A NORMAL LAUNCH
QTl= TOTAL SOURCE STRENGTH IN GRAMS FOR NORMAL LAUNCH

VHC26700
VHC26800
VHC26900
VHC27000
VHC27100
VHC27200
VHC27300
VHC27400
VHC27500
VHC27600
VHC27700
VHC27800
VHC27900
VHC28000
VHC28100
VHC28200
VHC28300
VHC28400
VHC28500
VHC28600

QC2 = TOTAL SQURCE OUTPUT RATE IN GRAMS/SEC FOR Al ABNORMAL LAUNCHVHC28700

WITH ONE ENGINE BURNING ON PAD

VHC28800

QT2 = TOTAL' SQURCE STRENGTH IN GRAMS FOR AN ABNORMAL LAUNCH WITH VHC28900

ONE ENGINE BURNING Giy PAD

VHC29000

QC3 « TOTAL SOURCE OUTPUT RATE IN GRAMS/SEC FOR AN ABNORMAL LAUNCHVHC29100

WHERE ENGINES EXPLODE AND BURN ON GROUND

QT3 = TOTAL SOURCE STRENGTH IN GRAMS FOR AN ABNORMAL LAUNCH WHERE
THE ENGINES EXPLODE AND BURN ON GROUND

AA AND BB = ROCKET RISE PARAMETERS IN EQUATION TR=AA*ZxxBB

HEATN = HEAT QUTPUT (CAL/6) NORMAL LAUNCH

HEATM = HEST QUTPUT (CAL/G) ABNORMAL LAUNCH WITH SINGLE ENGINE
BURN

VHC29200
VHC29300
VHC29400
VHC29500
VHC29600
VHC29700
VHC29800

HEATA = HEAT QUTPUT (CAL/G) ABNORMAL LAUNCH WITH SLOW BURN ON PAD VHC29900

&
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S05%
SUE*
307*
308%
S09x%
S10%
91lx*
al2%*
Gl
S1l4x
315%
916%
317%
318
319x%
320%
S21%x
322*%
323%
S24%
925%
326%
327
328x%
S29%
330
S331%
332x%
$33%
334 %
335%
S$36%
337 %
358%
339%
SH0%
34 1%
42 %

' GAMMAI = ENTRAINMENT FARAMETER FOR WNORMAL LAUNCH VHC30000
GAMMAI = (.04 VHC30100

c GAMMAC = ENTRAINMENT PARAMETER FOR ABNORMAL LAUNCH VHC 30200
GAMMAC = 0,5 VHC 30300
GAMMAX = 0,0 VHC 30400
GAMMAY = 0.0 VHC 30500
GAMMAZ = 0,0 VHC30600

c FRQ = FRACTIONAL DISTRIBUTION OF MATERIAL FOR HCL, CO, CO2» AL203 VHC30700
c WTMOL = MOLECULAR WEIGHTS OF HCL» CO» CO2 VHC30800
WTMOL (1) = 36,46 VHC 30900
wiMgL(2) = 28,01 VHC31000
WTMOL(3) = 44,01 VHC31100

C G = ACCELERATION OF GRAVITY (M/SEC SQUARE) VHC31200
G = 9,8 VHC31300

C CP = SPECIFIC HEAT OF AIR VHC31400
CP = 0,24 VHC 31500

¢ PL - RADIANS IN 180 DEGREES VHC31600
PI = 3.,141592¢6 VHC31700

Nul = 69 VHC31800

NCI = 69 VHC31900

00 12 I=1,10 VHC32000

12 ISKIP(I1) = 0 VHC 32100
NPS = O VHC 32200

€ VHC32300
C *x CARD 1 VHC32400
READ 1002, NAMCAS VHC 32500

D0 15 I=1,12 VHC 32600

IF (NAMCAS(I) ,NE, IBLK) GO TO 17 VHC 32700

15 CONTINUE VHC 32800

DO 16 Iz1,12 VHC 32900

16 NAMCAS(I) = NAMT(I) VAC33000

17 DO 18 I=1,12 YHC33100

18 NAMT(I) = NAMCAS(I) VHC 33200

c YHC33300
C xx CAKD 2 VHC33400
READ 1000 NSPECL»VEHICL NORMALIFEET KNOTS» (DATE(Y)»I=1+5)TPROP»VHC33500
1SIGARIRHO»2ZSP s ISW , VHC 33600

IF (1SW(12) .67, 0) ISKIP(1l) = ISW(12) VHC33700
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S4 3%
344 %
J45%
SHH %
4T *
348%
QU9 %
SO0%
351x%
992%
353x%
354 %
SO5%
J96%
9O7 %
S308%
S509%
360 %
361 %
J62%
363%
964 %
365x%
3966
S67 %
J68x%
S69x%
S70%
S371%
S72x%
373«
oT4x
S75%
376%
STT*
378x%
379%
S80%

IF (ISW(13) .oT, 0) ISKIP(2) = ISW(13)
IF (ISW(1l4) .GT, 0) ISKIP(3) = 1SW(1H)

** CARD 3 (OPTIONAL)

IF (ISW(8) ,EqQ,., 1) READ 1006r GAMMAXeGAMMAY»GAMMAZ

C
C #%x CAKD &4
REAL 10039 METUNT» (METDAT(I)eI=1+3)¢NSND»IOUNT
IF (METUNT LEQ, 0) METUNT = §
IF (IOUNT EQ, () IUUNT = 10
K =1
¢
C LF NAMELIST IS TO bE QUTRPUT TO CARDS (UNIT 7))+ BRANCH
IF (IOUNT L&Q, 7) 60U TO 24
C
C IF ThIS ISN'T THE FIRST TIME THROUGH, BRANCH
IF (ISTART ,NE, 0) GO TO 24
DEFINE FILE 10(100000,80,L,IASV)
ISTART = 1
C
Caokkk
C SPECLIAL CODE TO INCLUDE WHEN NO MASTER FILE FOR

C NAMELIST AND DIRECTORY ARE USED (I.E.» NO TAPE COPIEQ)

C
¢

C

Cakik

C

READ THROUGH DIRECTORY FOR ThHE END OF FILE INDICATOR(IZERO)

19

WKITE (12,2012) (1ZER0»I=1,9)

END FILE 12
END FILE 12
REWIND 12

ISTKRT = ISTRTC
IENY = IENDC

REAL (12,2012) NVHCLCy (METDTC(J) »u=1¢3) »NSNDC ¢ NMODLCoNPLNTC
1ISTRTC» IENDC

IF (NVHCLC (NE, IZERO) 60 TO 19

C POSITION 12 FOR NEXT ENTRY

VHC 33800

VHC 33900
VHC 34000
VHC3#100
VHC 34200
VHC 34300
VHC34400
VHC 34500
VHC 34600
VHC34700
VHC 34800
VHC34900
VHC 35000
VHC 35100
VHC35200
VHC 35300
VHC35400
VHC36000
VHC36100
VHC 36200
*VHC 36300
VHC36400
VHC36500
VHC 36600
VHC 36700
VHC36800
VHC 36900
VHC37000
VHC37100
VHC37200
*VHC37300
VHC37400
VHC37500
VHC 37600
VHC37700
VHC37800
VHC37900
VHC 38000



€3

oB1x%
o2 *
B 3%
S84 %
S85Hx%
SB6*
SB87 %
S8Bx%
S89x%
SYU*
w91lx%
992%
0893%
Y4 %
995%
996 %
oY T%
398 %
S99 %
400
4U1%
+wU2%
U3
LU %
HUSx%
4 V6%
407x%
408«
GU9*
2l0x
411%
w12
Gl3%
Gl
Hlhx
L16%*
+17%
w1lE%

BACKSPACE 12
C POSITION 10 FOR NEXT NAMELIST SET
IASYy = IEND+1
C
ItERR = 0
IF (METUNT ,E&, 5) GO TO 24

CalL METIN(IEKR) = FOR READING FRUM MET. TAPE

OO0
[ ¢

IF (IERR +Ew, 0) 60 TO 22
C ERROR IN REAUING McT, TAPE
24 IF (JSWS «GT, G,ANDeLAMBOCA JLEe 0,0) WSWS = 0
TiMi = 0,0
LHMDDA - 000
RAINKT = 0,0
ZLIM P 0.0
c IF (ISW(l) LT, 2,4MND,ISW(2) JLTe 2) 6O TO 20
C *x CARD S (OPTIONAL)
REAU 1001, KALINRToLAMLLAPTIML »ZLIMeOURAT
C
C *x CARD © THROUGH N+1
20 READ 16010 Z(K) yWU(K) eWSIK) 2 T(K)»P(K) o RH(K) o IHM
C MAKe SURE THA1 K DOES iHOT EXCEED ITS RANGE (20 VALUES, PLUS 1 FOR
o WURK SPACE)
IF (K LT, 21) 60 TO 23
K = K=l
IF (IHM JEG@, IAST) HM = Z(K)
IF (Z(K+1)+wS(K+1)) 21,28,21
<8 CUNTINUE
K = K+1
Gu 10 22
23 CUNTINUE
IF (Z(K)+#S(K)) 21,282,411
¢l K = K+1
GV 10 20

VHC38100
VHC 38200
VHC38300
VHC 38400
VHC 38500
VHC38600
VHC 38700
VHC38800
VHC 38900
VHC39000
VHC39100
VHC 39200
VHC39300
VHC39400
VHC39500
VHC39600
VHC39700
VHC39800
VHC39900
VHC40000
VHC40100
VHC40200
VHC#0300
VHC40400
VHC40500
VHC40600
VHC40700
VHC4 0800
VHC40900
VHC41000
VHC41100
VHC41200
VHC41300
VHC41400
VHC41500
VHC41600
VHC41700
VHC41800



149

419%
420%
4elx
422%
He3x
424 %
425%
426*
427 *
428%
429 %
450%
41 x%
G32%
433%
B34 %
$35%
436%
437%
+I8%
+ 39k
440*
481 %
$42%
e 3%
Gy
G45%
44 6%
G447 %
448x
449x%
$+50%
451
4+52%
45 3%
4Oy x
455%
496 %

22 N¢S = K=1

o0

25
20
27

38

40

41

IMONTH = METDAT(1)

RFACT = 1,0

IF (IMONTH ,EQ, 0) 60 TO 27
If (TPROP=0,0) 2692516
TPROP = AVTEMP (iMONTH)
RF‘A(.T - 0-001* ‘TPROP-70.0)+1'0
CUNTINVE
SiGaP(1l) =
IPNPS = &

iF

(ISW(5)

IPNPS = 3

1F

(ISW(6)

IPNPS = 2

IF

(ISW(4)

IPNPS = 1
30 CUNTINUE
C *xx CARD N+2 TO N+14+NSPECL
1F (NSPECL L,LE, D) G0 TO 38
J = NSPECiL.*x1l4
ReAp 1002
CUNYVINUE
ZRK = HEIGHT AT
ZRK = Z2(1)

1F
IF
IF
If
1F
IF

(NORMAL
(VEHICL
(VERICL
(VEHICL
(VEHICL
(VERICL

PRINT 2009

JVv

=1

GV TO 50

v

= 2

ISw(6) = 0O

0.5%SIGAR

«6Te 0)60 TG 30

6T, 0)G0 TO 30

6T, 0) GO TO 30

(EXTR(I)rI=10J)

EQ,
oEG,
+EQ.
oEQy
EQ,
Bl

WHICH SIGAR IS

I6LK) NORMAL =

TYPE(L))
TYPE(Z))
TYPE(3))
TYPE(4))
TYPE(D))

60 TO
GO TO
60 T¢
60 TO
60 TO

COMPUTE BURN RATE FACTOR DUE TO INITIAL PROPELLANT TEMPERATURE

MEASURED (METERS)

YES
40
41
42
43
44

VHC41900
VHC42000
VHC42100
VHC42200
VHC42300
VHC42400
VHC42500
VHC42600
VHC42700
VHC42800
VHC42900
VHC43000
VHC43100
VHC43200
VHC43300
VHC43400
VHC43500
VHC43600
VHC43700
VHC43800
VHC43900
VHC44000
VHC44100
VHC44200
VHC44300
VHC4 4400
VHC44500
VHC44600Q
VHC44700
VHC44800
VHC44900
VHC45000
VHC45100
VHC45200
VHC45300
VHC45400
VHC45500
VHC45600

- .-;;;a_‘\-—‘igi



G2

497 %
458%
4959%
460%
401 %
$462%
463%
404 x*x
465x%
4O6%
LOT7»
468x%
469%
470%
471%
472%
47 3%
H74x%
$75%
4 76%
Y77%
478%
479%
H80x%
481
482
H83x%
'T.11% 3
485%
FBO%
487 %
488x%
489%
Y0 %
491 %
492%
4Y3%
494 %

be

43

44

50

51
52

53
54
59

60

6l

6V TO BG

Jv = 3

ISw(6) = 0©

IF (NORMAL JE&, NO1)
60 70 50

WY = &4

Isw(6) = 0

IF (NORMAL ,Ed, NO1)
6U TO 50

JV = 5

ISW(6) = 0

IF (NORMAL ,EQ., NO1)
IF (JV NEs &) 60 TO
IF (NORMAL (Ne. YES)
DO 52 I=1,4

FRQ(I) = FR@1(I,JV)
60 710 55

DO 54 I=1,4

FRO(I) = FRw2(I)
CONTINVE

IF (IFEET +&G@, IBNK)
IF (KNOTS .EQ, IBNK)
IF (NORMAL ,Ew, YES)
IF (NORMAL Eus NO1)
IF (NORMAL LEu, NO2)
PRINT 2006+ NORMAL
GO0 70 500

GC = QC3I(JV)*RFACT
QT = @T3(JV)

IvM = 7

HEAT = HEATA(WV)
ISKIP(6) = &

GO 70 62

QC = QC2(JV)*RFACT
QT = Q@T2(wVv)

IuM = &4

HEAT = HEATM(WJV)
ISKiP(6) = 3

NORMAL = NO2
NORMAL = No2
NORMAL = NO2
51

60 TO 53
IFEET = NMS
KNOTS = NMS
60 TQ 63

0 TG 61

w0 TO 60

VHC45700
VHC45800
VHC45900
VHC46000
VHC46100
VHC46200
VHC4630Q
VHC46400
VHC46500
VHC46600
YHC46700
VHC46800
VHC46900
VHC47000
VHC47100
VHC47200
VHC47300
VHC47400
VHC47500
VHC47600
VHC47700
VHC47800
VHC47900
VHC48000
VHC48100
VHC48200
VHC48300
VHC4 8400
VHC48500
VHC48600
VHC48700
VHC48800
VHC48900
VHC49000
VHC49100
VHC49200
VHC49300
VHC49400



9¢

495x%
496%
Y97 %
498 %
K499
200%
S501x%
bU2%
oU3x
204 %
H505%
H06x%
507x%
S08x%
509x%
510x%
511x%
bl
513x%
S1lix
O15%
016x%
B17%
218x%
519x%
520%
521%
522x%
023%
o2kx
525%
526%
527 %
528%
029%
D30%
531x%
532x

02 NURmAL = U
IF (GAMMAX
IF (GAMMAY
IF (GAMMAL

G0 TO 64

LE. 0,0) GAMMAX
obie 0,0) GAMMAY
LE. 0,0) GAMMAZ
IF (ABS (GAMMAX*GAMMAY=0425)
PKINT 2011

63 Q¢ = GCL(JV)*RFACT

QT = &T1(JV)

IoM = 1

IF (GAMMAY

'IF (GAMMAX ,LE, 0,0) GAMMAX
oLEe 0.0) GAMMAY
IF (GAMMAZ L&, 0,0) GAMMAZ
IF (ABS(GAMMAX%®GAMMAY®GAMMAZ=,262144)

HEAT = HEATiN(OV)

NORMAL = 1

ISKIP(6)

64 CONTINUE

AA(JUV)
BB(JV)
CC(JV)
IxJV=2

ZZO00>
nnu

N+2

'

DU ©5 I=1,3
J = TuMe]=1

65 LnTL(]) =

J=3

LNCH (J)

DU 66 I=N/M

¢ = J+l

06 LNTL(J)

LinTL(7)
LNTL(8)

IF (HM ,GT, 0,0) GO TG 70

TYPES(I)
LNCH(10)
LNCH(11)

HM = Z(NZS)

70 CUNTINUE
PRINT 2005,

1,0E-6) 60 TO ob

+GE. 1.0E=6) PRINT 2011

(LNTL(J) rd=198)
CALL CONST(OrNO2YES IPOL»ITPyIFEET/KNOTS»ISW(8)» TPROP)
CUNVERT FeET TO METERS IF IFEET

VHC49500
VHC49600
VHC49700
VHC49800
VHC49900
VHC50000
VHC50100
VHC50200
VHC50300
VHC50400
VHC50500
VHC50600
VHC50700
VHC50800
VHC50900
VHC51000
VHC51100
VHC51200
VHC51300
VHC51400
VHCE1500
VHC51600
VHCS1700
VHC51800
VHC51900
VHC52000
VHC52100
VHC52200
VHC52300
VHCS52400
VHC52500
VHC52600
VHC52700
VHC52800
VHC52900
VHC53000
VHC53100
VHC53200




LG

533x
534 %
H35x%
H36x%
537 %
538x%
539x%
S540x%
S41x
D42 %
S43%
Sy x
S45%
S46x
947 %
LH8x%x
H49x%x
5o0*
551=%
H52%
553x%
S04 x
555%
556x%
OO0T7x*
558x%
H59x%
ob0*
501«
562%
963%
564 %
565x%
H66%
567
568x%
569x%
570%

73

75

76

77
786
80
8l

82

90

IF (IsvW(l) ,LT, 2,aAND,ISW(2) LT, 2) GO TO 73

ISW(4) = 0
ISW(5) = 0
ISw(e) = 0

IF (ZLIM +LE, 0,0) ZLIM = HM
JSWS = ISW(1)

IF (DURAT JLE, 0,0)DUKAT = 1,0
IF (RAINRT ,LE, 0,0) RAINRT = 0,
IF (LAMBDA ,LE, 0,0) LAMBDA = 5,
IF (ISW(1ll) ,EQ, 1) ISKIP(4) = 1
CONTINUE

IF (IFEET «NE, ITP(1)) GO TO 76
ZLIM = ZLIM%,3048

DO 75 K=1,NZS

Z(K) = 2(K)%,3048

Hvw = HM*, 3048

ZRK = ZRK*,3048

ZSP = ZSPx%x,3048

CONTINUE

CONVERT KWOTS To METERS/SEC IF KNOTS = K

IF (KNOTS +NE, 1TP(2)) GO TO 78

DO 77 K=19N£S

WS(K) = WS(K)*,514791

CONTINUE

DO 81 k=1,Nz2S

IF (2(K)=1,0 LT, HMoANDJHM LT, 2(K)+1.0) 60 To 82

CUNT INUE

GU TO 400

KS = K

CONVERT TEMPERATURE FROM DEGREES CELSIUS TO ABSOLUTE

DU 90 K=1,Ngs

T(K) = T(K)+273,16

CALCULATE VIRTUAL POTENTIAL TEMPERATURE

DO 100 K=1/NZS

X7 1,00373,16/T(K)

XT = 1013,25%EXP(XT*(13,3185+XT*(=1,976+XT*(=,6445=,1299%XT))))
XT = RH(K)*,01%XT

XT = 0,622%¥XT/(P(K)=XT)

3
2E=4xRAINRT*%0,567

VHC53300
VHCS3400
VHC53500
VHCS3600
VHC53700
VHC53800
VHC53900
VHCS4000
VHC54100
VHC54200
VHC54300
VHCS4400
VHC54500
VHC54600
VHC54700
VHC54800
VHC54900
VHC55000
VHC55100
VHC55200
VHC55300
VHC55400
VHC55500
VHC55600
VHC55700
VHC55800
VHC55900
VHC56000
VHC56100
VHC56200
VHC56300
VHC56400
VHC56500
VHC56600
VHC56700
VHC56800
VHC56900
VHC57000



8¢

5T1%
572x%
573
ST4x
575
576%
S77x%
578%
579%
580x%
S81x
582x%
583
S84%
585%
S86%
287%
588x%
589%
290
H91x%
S92x*
593%
294 x
H95%
996x%
297
298x%
$99%
o000
601x%
602x
603x
ol4x
605
o06x*
607x%x
608x%

100

120

121
122

130

XT = T(K)*®{1.041,61%XT)/(1,0+XT)

TV(K) = CPHI(XTsP(K))

CALCULATE PLUNE RJISE

IF (NORMAL JEG., 0) 60 TO 120

CALL PLUME1

IF (IFLG 46T, 0) 60 TO 410

IF (JV ,NE« 3,AND,JV «NEs 5) GO TO 130
2hMSy = ZM

GAMMAX = GAMMAC
GAMMAY = GAMMAC
GAMMAZ = GAMMAC
CONTINUE

CALL PLUMEZ2

IF (IFLG +6T« 0) GO TG 410

IF (JV (NEs» 3.AND,JY NEe 5) 6O TO 130
IF (NORMAL ,EQ, 0) 60 TO 130

GAMMAX = 0,5% (GAMMAI+GAMMAC)
GAMMAY = GAMMAX
GAMMAZ = GAMMAX

ZM = (5% (ZM+2ZMSV)

DO 121 I=2:nNZS

IF (2M ,LTe 2(I)) 6O TO 122

CONTINUE

CALL LEAST(Z2TVsDPDLr1¢000,000,0)

IF (DPDZ +LT. 3,322E=4) DPDZ = 3.322E~4
CONTINUE

IF (ISW(7) L NE. 0) CALL DELTXY
CALCULATE TURBULENCE PARAMETEKS

CALL TURB

CALCULATE SQURCE DISTRIBUTION FOR MODEL 4
CALL DIST4(ISW(8))

CALCULATE SOURCE DIMENSIONS FOR MQDEL &

IFLg = 1
CALL DIM34
JeOotT = 1
NNZ = NZS~1
JTOP = KS=1
J = 4

VHC57100
VHC57200
VHC57300
VHC57400
VHC57500
VHC57600
VHCS57700
VHC57800
VHC57900
VHC58000
VHC58100
VHC58200
VHC58300
VHC58400
VHC58500
VHC58600
VHC58700
VHC58800
VHC58900
VHC59000
VHC59100
VHC59200
VHC52300
VHC59400
VHC59500
VHC59600
VHC59700
VHCS59800
VHC59900
VHC60000
VHC60100
VHC60200
VHC60300
VHC60400
VHC60500
VHC60600
VHC60700
VHC60800



6¢G

609x%
610x*
o0lix
olex
613x%
olgx
615%
o0léex
ol7x*
618%
6019«
020%
o21*
622%
023%
624x%
625x%
626%
0T %
628%
629x%
030
631 %
632%
633%
o34 x
035x%
636x%
657x
638x%
©39x
640x%
oHl%
ol42x
64 3%
o4 x
645
oHE%

131

132
135
134

151

135

136
137

IF (ISwW(l) ,EQ, 2) Vv = 54

00 131 I=JBQT,JTOP

I1ZMQD(I) = o

IF (JTOP +GE, NNZ) GO TO 134

J 3 JTOP+1

Nl = 0

IF (ISW(10) (EQ, 0,AND.ZSP ,LE. Z(JTOP+1)) GO YO 132
IZMQD (J) = 94

J = J+l

IF (J 6T, NNZ) 60 TO 134

Nl = &4

DG 133 I=JrinNZ

1£MQD(T) = NI

CONTINUE

XX = 1.,0E3%22,4%x1013,2%«T(1)/(273,16%P(1))

Ii = 4

OUTPUT NAMELIST NAMZ FGR HCLe CO» C0O2,» AL203 MODEL &
ISKIP(S) = ¢

IF (ISW(l) ,EQ, 2,AND,ISW(9) ,EQ. 1) ISKIP(9) =
DO 200 I=1l.4

DO 151 K=1»NNZ
QF(KeI) = 0,0
ISKIP(S) = |

NTI = 61

IF (I +EQs 1) NTI =
IF (I «EQ, 3) NTI =
IF (Isw(l) NE, 2) GO TO 135

NTI = 0

NCI = 0O

CONTINUE

DU 138 J=1.10

IF (I «GT, 1,0R,ISW(9) .,E@, 0) 6O TO 136
Di(g) = DRIP(W)

0
1

6¢é
69

GO TO 137

DI(J) = DBI(Jr])
Ti(y) = TTI(Jr 1)
Cl(y) = CCI(JrI)

VHC60900
VHC61000
VHC61100
VHC61200
VHC61300

VHC61400

VHC61500
VHCe1600
VHC61700
VHC61800
VHCE19060
VHC62000
VHC62100
VHC62200
VHC62300
VHC62400
VHC62500
VHC62600
VHC62700
VHC62800
VHC62900
VHC63000
VHC63100
VHC63200
VHC63300
VHC63400
VHC63500
VHC63600
VHC63700
VHC63800
VHC63900
VHC64000
VHC64100
VHC64200
VHC6H4300
VHCe4400
VHC64500
VHC6U4600



0¢

4T *
ol8x%
LHO9x
oO0*
oY1l
0O2%
053 %
0D4 %
ob5%
oVbx
od7%
oO8x%
0O9Y9x%
ob(x
oblx
6bex
0b3%
oblx
LbHx
b6 %
woT7*x
ob8x
0b9x%
o70x%
©71x%
o2
o73x%
o/4x%x
o/5%
o/6x*
ol7%
0TE*
o079x%
o8(0x
o81x
o8gx
6863 x%
(SY=-1'%

158

140
142

100

lod
lol

IF (ISW(l) NE, 2) 60 TO 138
Ti(Y) = 0,0
CONTINUE

CALCULATE CUNVERSTION FACTOR TO PPM FOR HCLs CO, CO2 AND TO
MiLLIGRAMS PER CUblIC METER FOR AL203 AND ADJ FOR PERCENT OF MAT,

IF (ISw(l) ,Eu. 2) 6O TO 142

IF (I +£Q¢ &) GO TQ 140

Qi = (XX/WTMOL (1)) *xFRGQ(I)

GV 70 150

QA = 1.0E3*FRu(l)

6GU TO 150

IF (I «GTs 1) G¢ TO 161

IF (ISW(9) .Ew, 0) GO TO 140

An = 1,0/ (RAINRT*25¢4*wTMOL (1) %pURAT)
IF (Isw(ll) LEQ, 1) QK = GK*DURAT

CONVERT Q TO PROPEK UNITS AND PERCENTAGE OF POLLUTANT

DU 160 K=1riN2

XrT = QK*W(R)

QF(KeI) = XFT

CUNTINUE

1F (ISW(l) +Ew. 0) 60 TO 200

IF (ISW(3) .Eus, 0,AND,I +EG, 1) GO TO 200
IF (ISwW(4) , £Q, U JARRD.I LEQ, 2) GO TO 200
IF (ISW(5) .Ew. 0.AND.I +EQ, 4) GO TO 200
IF (IS®(6) ,Eu. U AND,l «EG, 3) GO TO 200
PRINT 20059 NAMCAS) (RNTL(J) pJ=108)

PKINT 2007

K =1

IF (1 EQ. 4) K = 3

IF (ISw(2) .GT, 0) 60 TO 170

IF (IHM o+NE, LBNK) GO TO 170

IF (1 EQ. iPNPS) NPS = 1

CUNTINUE

NVHCL = JV

NMOUL = 4

NPLNT = T

VHC64700
VHC64800
VHC64900
VHC65000
VHC65100
VHC65200
VHC65300
VHC65400
VHC65500
VHC65600
VHC65700
VHC65800
VHC65900
VHC66000
VHC66100
VHC66200
VHC66300
VHC66400
VHC66500
VHC66600
VHC66700
VHC66800
VHC66900
VHC67000
VHC67100
VhC67200
VHC67300
VHC67400
VHC67500
VHC67600
VHC67700
VHC67800
VHC67900
VHC68000
VHC68100
VHC68200
VHC68300
VhC68400




18

ob5x WKITE (602002) (TYPES(J)rJd=Nem) IPOL (L) s NMODL VHC68500
o86% WRITE (602010) METUNT» (METDAT(J) o J=193) s NSND» JOUNT VHC68600
687% DATE(6) = BLKS VHC68700
obbx PRINT 2001y (DATE(J) rJ=146) ) (TYPES(J) rJ=NyM) VHC68800
o89x ISTRT = IASV VHC68900
090x% IF (IOUNT oNE. 7) WRITECIQUNT'IASV,2001) (DATE(J) 1J=1,6) ¢ (TYPES(J)VHCE9000
oY1x% LedzpneM) VHC69100
092% IF (IOUNT oEQ@, 7) PUNCH 2001r (DATE(J)»Jd=116) s (TYPES(J)2J=NiM) VHC 69200
693% 180 CALL OUTPT(KS/,rI»4sISTRT,ISW(10),25P) VHC69300
Y4 % 2U0 CUNTINUVE VHC69400
0Y5% IF (ISw(l) ,Eu, 0) GO TO 205 VHC69500
6Y6% PKINT 2005, NAMCAS, (LNTL(J)pJ=1,8) VHC 69600
0Y7x CALL CONST(4siNO9)YES»IPOL [TP IFEET KNOTS»ISW(8), TPROP) VHC69700
oY8x 205 CUNTINUE VHC69800
wY9x OUTRUT NAMELIST NAMZ FOR HCLe CO» CO2,» AL203 MODEL 3 VHC69900
700x% CALCULATE SOURCe LISTRIBUTION FOR MODEL 3 VHC70000
TU1l%x CALL DISTA(ISw(8)) VHC70100
(02x% CALCULATE SOQURCL DIMENSIONS FOR MODEL 3 VHC70200
103% IFLg = © VHC70300
704x% Cale DIM34 VHC70400
70U5% Z2(2) = HM VHC70500
7106x% S1GAP(2) = SIVGAP(KS) VHC70600
707 % SIGEP(2) = SIGEP(KS) VHC70700
7V8x% WU (2) = WDI(KS) VHC70800
709x% UpAR(2) = UBAR(KS) VHC70900
710x% IaMoD(l) = 3 VHC71000
T11x IF (ISW(2) ,EQ, 2) 1ZmOD(1l) = 53 VHC71100
712x DX(1) = DX(KS=1) VHC71200
T13x% DY(1) = DY(KS=1) VHC71300
Ti4x 1F (S1620(1) (LE, Ge¢0) GO TO 420 VHC71400
715x% NwZ = 1 VHC71500
116x% N¢S = 2 VHC71600
717% KS = 2 VHC71700
718% Il = 3 VHC71800
719% ISKIP(9) = ¢ VHC71900
720% IF (ISW(2) ,EQ. 2,AND.ISW(9) ,EQ, 0) ISKIP(9) = 0 VHC72000
721% IF (ISW(2) EQs 2,AND.ISW(9) ,EQs 1) ISKIP(S) = 1 VHC72100
722% Dy 260 I=l,4 VHC72200



(43

123%
{2bx%
725%
726%
727%
728x%
129%
T90%
T31*
T32%
TS3%
734 %
735%
736
TO7*
738%
739x%
7R0%
T41%
TH2%
T43%
T44%
T45%
(46%
THT*
T48%
T49%
To0%
7o1x%
192x%
753%

E-12.

755%
T96%
ToT7%
758%
759%
T60x%

207

208
209

210

220

250
231

QF(1,1) = 0,0

ISKIP(5) = I

NTI = 61

IF (I +EQ, 1) NTI = 62
IF (I +EQ, 3) NTI = 69

IF (Isw(2) ,NE, 2) GO TO 207

NTI = 0
NCI = 0
CONTINUE

Du ¢10 J=1i.10

IF (I +6Ts 1,0R,ISW(9) ,EQG, 0) GO TO 208
DI(y) = DOIP(V)

6U TO 209

Di(y) = DUI(JrI)

Ti(J) = TTI(Jr 1)

Cif(y) = CCI(JeI)

IF (ISW(2) NE, 2) 60 70 240
Ti(J) = 0,0

City) = 0,0

CONTINUVE

CALCULATE CONVEKSION FACTOR TO PPM FOR HCLe CO, CO2 AND TO
MiLLIGRAMS PER CUBIC METER FOR AL203 AND ADJ FOR PERCENT OF MAT,.

IF (1SW(2) .E@, 2) GO TO 220

IF (I EQs &) GO TO 220

QF (1oI) = G(1)*(XX/WTMOL(I))*FRQ(])

60 10 230

IF (ISW(2) ,EQ, 2.,AND,I +GT. 1) 60 TO 231
QF (1eI) = Q(1)%1,0E3%FRQ(1)

IF (ISW(2) Ni. 2) 60 TO 230

IF (ISW(9) .E@., 0) GO TO 230

QF (19I) = Q(1)/(RAINRT*25,4*WTMOL (I)*DURAT)
IF (ISW(ll) +EQ, 1) OF(1sI) = GF(1sI)%*DURAT
CUNTINUVE

CONTINUE

IF (ISw(2) .EQ, 0) GO TO 260

IF (ISW(3) JEu, 0,AND,I +EQs 1) GO TO 260
IF (ISW(4) JEQ, 0,AND,I +EQ, 2) GU TO 260
IF (ISW(5) +EWe 0,AND.I +£Q¢ &) GO TO 260

VHC72300
VHC72400
VHC72500
VHC72600
VHC72700
VHC72800
VHC72900
VHC73000
VHC73100
VHC73200
VHC73300
VHC73400
VHC73500
VHC73600
VHC73700
VHC73800
VHC73900
VHC74000
VHC74100
VHC74200
VHC74300
VHC74400
VHC74500
VHC 74600
VHC74700
VHC74800
VHC74900
VHC75000
VHC75100
VHC75200
VHC75300
VHC75400
VHC75500
VHC75600
VHC75700
VHC75800
VHC75900
VHC76000



g€

761x
To2%
763%
764x»
765%
766%
T0Tx%
To8%
769%
770%
T71x%
T72%
T773%
TT4x%
T75%
776%
717%
778%
179%
T80 %
781x%
{82
T83x%
764x%
785x%
786%
787 %
788%
769%
790%
791x%
792%
T93%
T94 %
795%
T96x%
797%
798x%

240

250
260

400
410

k1l

420 PRINT 2008
500 IF (IHM ,NE, IBNK) 60 TO S
C ADD IZERO ON UNIT 12 TO INDICATE LAST RECORD

IF (ISw(6) ,Ee, 0,AND,I «EQ, 3) GO TO 260

PRINT 2005/NAMCASy (LNTL(J)»J=118)
PRINT 2007

K =1

IF (I EQe &) K = 3
IF (IHM oNE, IGNK) GO TO 240
IF (I +EQ. IPNPS) NPS = 1

CONTINUVE

NVHCL = JV

NMOQL = 3

IF (ISkK(2)
JOWS = ISW(2)

NPLNT = I

WRITE (602002)

JEQ, 2) NMODL = S3

(TYPES (J) ru=NeM) , IPOL (1) o NMODL
WKITE (692010) METUNT, (METDAT(J) oJ=193) o NSND ¢ IOUNT
DATE(6) = BLLKS

PKINT 2001,
ISTRT = IASVY

(DATE(J) ru=116) o (TYPES(J) 1 J=NsM)

VHC76100
VHC76200
VHC76300
VHC76400
VHC76500
VHC76600

"VHC76700

VHC76800
VHC76900
VHC77000
VHC77100
VHC77200
VHC77300
VHC77400
VHC77500
VHC77600
VHCT77700
VHC7780Q

IF (IOUNT onEs 7) WRITE (IQUNT'IASV,2001) (DATE(J)rJ=196) (TYPES(JVHCT7900

1)esd=NoeM)
IF (IOUNT LEQ, 7) PUNCH 2001,
CALL QUTPT(KS»I,3,ISTRTIISW(10),25P)

CONTINUE

IF (ISk(2)

60 70 500

PRINT 2005

G0 10 500
I1 = 2

IF (IFEET «NE. ITP(1)) GO TO 41}

1i =1

PRINT 2004, 2ZMyJP(I1)

6¢ TO 500

(DATE(J) #J=1+6) o (TYPES(J) 0 J=NoM)

+EG, 0) GO TO 500
PRINT 2005, NAMCAS, (LNTL(J)»J=1,8)
CALL CONST(3sNO)YES»IPOL/ITPyIFEETKNOTS»ISW(8)  TPROP)

VHC78000
VHC78100
VHC78200
VHC78300
VHC78400
VHC78500
VHC78600
VHC78700
VHC78800
VHC78900
VHC79000
VHC79100
VHC79200
VHC79300
VHC79400
VHC 79500
VHC79600
VHC79700
VHC79800



€

799x%
U0 %
oUlx
oU2x
oU3x%
oU4*
oUSx%
806x%
ol7x
oUBx
o09%
310%
811%
ol2x
813x%
olix
dl15x%
516x%
S17%
8518x%
619x%
0l0%
celx*
Geex
Led%
YL
0eS%x
826x%
627x%
0d8x
o29%
a30*
69l %
832%
093%
534 %
©I5%
896%

IF (IOUNT .gQ, 7) STOP VHC79900
WRITE (12,2012) (IZERO»J=1,9) VHC80000
ENDFILE 12 VHC80100
ENDFILE 12 vHC80200
REWIND 12 VHC80300
WRITE (602013) VHC80400

510 CUNTINUE VHC80500
ReAD (12¢4002,END=520) NAMCAS VHCB80600
WRITE (6¢20L4) NAMCAS VHC80700

GO TO 510 VHC80800

520 *CUNTINUE VHC80900
REWIND 12 VHC81000

STOop VHCE81100

1000 FURMAT (I1v2A302A1,5A092F6,00F7,00F8.01411) VHC81200
1001 FORMAT (6F10,0,19%X,Al) VHC81300
1002 FORMAT (l13A6rA2) VHC81400
1003 FORMAT (I2e2Xe312,2X012+2%X¢12) VHC81500
1006 FURMAT (3F4,2) VHC81600
2001 FURMAT (6H $NAMz/11H TESTNG=60H, 946/ TH ’) VHC81700
2002 FORMAT (1lrr3A0s10X9AE»10X,6HMODEL=rI2) VHC81800
2003 FURMAT (84HO **cRRORx*x HM MUST gE EQUAL TO ONE OF THE LAYER BOUNDAVHC81900
1RIES Z AND IN THE SAME UNITS,./) VHC82000
2004 FURMAT (70H0 **ERRORx% NOT ENOUGH LAYERSe TOP OF LAST LAYER MUST VHC82100
1B GREATER THAN »1PELl2.5¢1XeA6919H, INPUT MORE LAYERS/) VHC82200
2005 FORMAT (1H1,21X,8Hk=%=%=% ,12A6,8H *=kek=%x/20X)8Hk=kexmk ,3A6,1X¢5VHC82300
LA 8H *=%k=%k=x%/) VHC82400
2006 FORMAT (S58H *»xgRROR**% COLUMNS 1=3 ARE INCORRECTLY PUNCHED ON CARVHC82500
iD 1) VHC82600
2007 FORMAT (28X, 75H*~=x NAMELIST NAM2 FOR INPUT TO THE NASA/MSFC MULTILVHC82700
1AYER MODEL VERSION 9 *=%x//) VHC82800
2008 FORMAT (102H1x=%x (LOUD RISE IS wELL ABCVE HM, MODEL 3 PARAMETERS AVHC82900
1R NOT CALCULATED, USE MODEL & FOR THIS CASE *=x) VHC83000

2009 FOURMAT (54H *WARNING* VEHICLE TYPE NOT SPECIFIED: TITAN IIIC USED)VHC83100
2010 FURMAT (1H »7AMETUNT=¢I2¢5Xs THMETDAT=91204H/ 0129114/ 12,5Xy17HHOUR VHC83200
10F SQUNDING=/12)5X,28HIOUNT(NAMELIST OQUTPUT UNIT)=r12//) VHC83300
2011 FORMAT(126H0Q »*x*WARNING**% PRODUCT OF GAMMA'S IS WNOT GCORRECT» SEE VHC83400
INOTE ACCOMPANYING DEFINITION OF GAMMA'S FOR ELLIPTICALLY SHAPED SOVHC83500
2URCES/) VHC83600



519

ud7 %
838x
899x%
S40x%x

2012 FORMAT (I1031I2912/1I901102]6)
2013 FORMAT (1H1,26HpUMP OF NAMELIST DIRECTORY)
2014 FURMAT (1H »12A6)

END

VHC83700
VHC83800
VHCB83900

VHC84000



9¢

1x
2%
Sx%
{5
B%x
6%
T*
8%
Ok
10*
1ix
12x%
13x%
14%
15%
16x%
17%
18x%
19%
20x%
21%
22%
23%
24x»
25%
26%
27T%
28x%
29x%
30x%
Sl%
32«
33%
Sl %
35%
6%
37 *
38%

2000

2008

2001

SUBROUTINE CONSTs VERSION 6, REVISION O

SUBROUTINE CONST(JFLGINO?YES»IPOLoITPyIFEET/KNOTS,ISW8, TPROP) ¢ST00100
CUMMON /PLUME/ QCsA*BrCoHEATIRHOICPIPI+GAMMAX ) GAMMAY » GAMMAZ»T(21) #CST00200
1P(21)+2(21) »UBAR(21) 'NZSr@(20) »QToHMrSIGEP (21) »SIGAP(21) vGeTAUKe CST00300

2NORMAL s TV(21) sRH(21) NAMCAS(12) ,NAMT (12) +SIGAR CSTo0400
COMMON /REST/ ZMyDPUZ)KeALiBLoPHILIZP»TZyPZiPHIIFLGIKS ¢ST00500
COMMON /SIG/ SIGX0(20)»SIGY0(20)sSIGZC(20) oH ¢ST00600
COMMON /F/ DATE(6)FRG(4) yWTMOL (3) CST00700
COMMON /0UT/ GF (20,4)1WD(21) v ISKIP(10)yNDI/NCI/NTI»ZRK)JBOT»JTOP» CST00800
114MoD(21)CI(10)4DI(10)sTI(10)eNPS €ST00900
COMMON/DISPL/DXX DX (21) oDYY»DY(21) o ILXY»TIMC(21) CST01000
COMMON /PRECIP/ RAINRT)LAMBDA»TIM1,ZLIM)DURAT »JSWS)EXTR(70) ¢NSPECLCST01100
INTEGER EXTR €ST01200
REAL LAMBDA CST01300
DIMENSION IFQ(4) CSTo1400
DATA IFQ/24H FEET METERSKNQOTS MET/S / CST01500
DATA IBLK IPH/1H »3H PH/ CST01600
DIMENSION IPOL (4) CST01700
DIMENSION ITP(2) €ST01800
INTEGER YES CST01900
IF (JFLG OGTQ 0) 60 TO 20 ¢ST02000
PRINT 2000y QCruTrArBIHEAT,CP €5T702100
FORMAT (1HO, 41X, 47H*=x INITIALIZED DATA USED FOR ABOVE VEHICLCST02200
1E *=%//20X+69HGC ~ RATE OF OUTPUT OF EXHAUST MATERIAL FROM VEHICLECST02300
2 IN GRAMS/SEC IS 1PEL15,8/ CSTO2400
320X,58HQT = TOTAL AMOUNT OF VEHICLE EXHMAUST MATERIAL IN GRAMS IS »CST02500
hELS,8/ CST02600
520X,64HA AN B = VEHICLE RISE PARAMETERS IN THE EQUATION TR=AxZxx*BCST02700
6 ARE +OPF8.6+5H AND ¢F8,6/ CST02800
720X, 45HHEAT = TOTAL HEAT OUTPUT IN CALORIES/GRAM IS ¢F1l0.4/ €CST02900
820X,29HCP = SPECIFIC HEAT OF AIR IS ¢F5.3) CST03000
PRINT 2008, GAMMAX,GAMMAY y GAMMAZ CST03100
FORMAT (20X, 36HGAMMAX = X ENTRAINMENT PARAMETER IS «F7,4/ €ST03200
120X, 36HGAMMAY = Y ENTRAINMENT PARAMETER 1S (F7.4/ CST03300
220X, 36HGAMMAZ = 2 ENTRAINMENT PARAMETER IS »F7.4) CSTo3400
PRINT 2001¢ IPOL,FRQ»WTMOL CST03500
FORMAT (20X,23HPOLUTANT MATERIALS ARE (4 (A691H:)/ CST03600



LE

39%
40%
1%
42x
43%
B4 x
45x%
Lox*
BT *
48x%
49x
S0=x
Hlx
bex
H3x%x
S x
S5x%
56%
57%
58x%
59x%
60
61x
62%
63%
64x%
65%
66x%
67x
68x%
69x
T0%
Tix
T12%
T3%
Thx
T5%
T6x%

120X,50HFRACTIONAL DISTRIBUTION OF THE ABOVE MATERIALS IS »4(F5,3» CST03700

21He)/
320X343HMOLEcULAR WgIGHT OF THE ABOVE MATERIALS IS +3(f7
Ji = NO

IF (NORMAL LEG, 1) J1 = YES

v = NO

IF (IFEET +£Q. iTP(3)) J2 = YES
Ji = NO

IF (KNOTS +EQ, 1TP(2)) J3 = YES
Nl = IFQ(2)

IF (V2 ,Ed, YES) N1 = IFQ(1)

Ne = IFQ(4)

IF (J3 EQ. YES) N2 = IFQ(3)

PRINT 2002
2002 FORMAT (1HO0,52X,26H*=X PROGRAM INPUT UATA *~*//25Xs11HDATA CARD 1/CST05100
129X, 8HTITLE = ,5A6/29X)28HNORMAL = IS LAUNCH NORMAL ? A3/
229X,54HIFEET = ARE LAYER BOUNDARY HEIGHTS Z» AND HM IN FEET? »A3/ CST05300
329X, 39HKNOTS = 1S THE WIND SPEED WS IN KNOTS? +A3/
829X, 77HTPROP = THE INITIAL TEMPERATURE OF THE PROPELLANT IN DEGREECST05500

9S FAHRENHEIT IS

(UATE(I) »1=2195)»J1lrd29yJ39» TPROP#SIGAR»RHO » HM

2F6J1/

edrlHe) )

CST03800
cST03900
CSTO4000
CSTO4100
€ST04200
CSTO4300
CSTOL400
CSTO4500
CSTO4600
CSTO4700
CSTO4800
CSTO4900
CST05000

CST05200
CSTo5400
CST05600

429X,67THSIGAR = STANDARD DEVIATION OF THE AZIMUTH WIND ANGLE IN DEGCST05700
SREES IS ¢F7,3/

629X, 42HRHO = AIR DENSITY IN GRAMS/CUBIC METER IS »F9.3/

729Xy 39HHM =

DEPTH GF SURFACE MIXING LAYER IS ¢F9.3)

IF (ISW8 +EG. 0) PRINT 2009

2009 FORMAT (29X,25HSOURCE SHAPE IS SPHERICAL)
IF (ISW8 +E@, 1) PRINT 2010

2010 FORMAT (29X,26HSOURCE SHAPE IS ELLIPTICAL)
PRINT 2011s» N2S

2011 FURMAT (25X,20HUATA CARD 1 THROUGH »I2/33X,67HLAYER BOUNDARY
10 DIRECTION

WIND SPEED TEMPERATURE  PRESSURE)

PRINT 2003» N1yN2

2003 FORMAT (39Xy1HZy1X91H(»AGs1H) »4X s IHWD

112X,9HT (DEG C)6X,0HP (MB)»3X»12HRH (PERCENT))
DO 10 I=1,NZS
10 PRINT 2004, Z(I)oWD(I)»UBAR(I)»T(I)P(I)sRH(I)
2004 FORNAT (34X F9e399X FO .l rlXeFGaltsSX0FG303X1FQ:305X1F7,3)
60 TO 40

CST05800
€ST05900
CS706000
CST06100
€ST06200
CST06300
CST06400

CST06500 -
WINCST06600

CST06700
€5706800

(DEG) ¢ SX¢2HWS» 1X0 1H{+AS,1H) CST06900

CST07000
CST07100
€ST07200
CST07300
CSTO7400



88

TT%
T8%
79%
H0x%
8lx
B2*
83x%
B4 x
85%
86x
B7x%
88«
89x%
90 %
91x%x
92%
93%
Gl %
95x%
J6%x
97 %
Y8 %
Y99%
LU0*
FRIBE
JU2%
103x%
104x%
105x
106x%
107%
108x%
109x
110%
ilix
L12%
113x%
114x%

€0 CON
Nivnd
24
N7

TINUE

= NZS=1
=0,0

= dFLG

IF (JSWS 6T, 1) N7 = N7+590

PKI

NT 2005,

N7 2o Mo TAUK»OPDZy

JROT »JTOP22L

€ST07500
C5T07600
Cs8TO07700
CST07800
CST07900
C5T08000

2005 FORMAT (1r0,39X,36H*=% CALCULATED PARAMETERS FOR MOUDEL »I204H #=%x/CST08100

1/713X939HH = AQUUSTEUD CLOUL HEIGHT IN METERS IS ,F9,.,3/

213X,36HZM = REAL CLOUD HEIGHT IN METERS IS »F9,3/
313X, 45HTAUK -~ TIME TO CLOUD STABILIZATION IN SEC IS 1F9,3/
413X, 73HDPUZ = VERTICAL GRADIENT OF AMBIENT POTENTIAL TEMP IN QEGRECST08500
SES K/METER [S (F12,6/
613X, 44HUBOT « BOTTOM LAYER FOR USE WITH MODEL & IS 12/
T13Xy41HJTUP = TGP LAYER FOR USE WITH MODEL 4 IS 212/
815X, 58HZ = BOUNDARY HEIGHT AT THE BOTTOM OF LAYER 1 IN METERS IS +CST08900

9Fé&,
IF
Ji
Je
IF
Ji
Je

3)

(JSWS oLEs 1) GO TO 25

= YES

= IBLK
(ISKIP(9)
= NO

= IPH

EQ@, 0) GO TO 24

24 PRINT 2012¢ RAINRT ) LAMBDA»TIML1eZLIM)DURAT »Jlry2

2012 FORMAT (13X,34HRAINRT = RAIN RATE IN IN./HOUR IS
113X,51HLAMBDA = COEFFICIENT OF PRECIPITATION SCAVENGING IS/El2,6/

,E12.6/

213X, 42HTIML = TIME OF START OF PRECIP, IN SEC IS yF6.2/

313Xy 46HZLIM = MAXIMUM HEIGHT OF PRECIP,

IN METERS IS

413X, 39HDURAT = DURATIOM OF PRECIP, IN HOURS ISsF7,4/
513X, 57HARE PRECIPITATION DEPOSITION OUTPUT UNITS TO BE MG/M*%x2 =,2CST10300

6A3)
25 CUN

TINUVE

PRINT 2006s ZRK¢SIGAP(1)SIGEP(1),IPOL
2006 FURMAT (13X,83HSIGAP = STANDARD DEVIATION OF THE WIND AZIMUTH ANGLCST10700
1E AT THE MEASUREMENT HEIGHT ZRK=sF6,2¢11H METERS IS »F8,3/
213X ,65HSIGEP - STANDARD DEVIATION OF THE WIND ELEVATION ANGLE AT 2CST10900

3RK IS »F8,3/19H LAYER FARAMETERS =/10H LAYER
4TRENGTH Q@ =,21X,59HSIGAP SIGEP SIGXO
SLY CLD=RISE/12H NO,

SIGYO

S1620
(LAYER» 56X 92(6H (DEG)) o4 (8H (METER))»14H

'Fle2/

pELX

CST08200
CST08300
CST8400

CsT08600
CST08700
€5T08800

CST09000
CST09100
€ST09200
CST09300
CST0S400
€ST09500
CST09600
Cs8T09700
CST09800
CST09900
CST10000
¢ST10100
€CST10200

CST10400
CST10500
C5T10600

€C5T10800

2117Xs21H= SOURCE S5S¢S5T11000
DECST11100
(DCST11200



6¢

115%
ilex
L17x%
118x%
119%
120%
121%
142%

6Ev) TIME/BX)UHTOR) 25X A0 2(BX0AD) 17X 2 A€ 158X 5HISEC) /) ¢ST11300

DO 30 K=l,NNZ €ST11400

30 PRINT 20079 KeZ(K+1) v (QF (Ko I) v I=194) ¢ SIGAP(K+1) 9SIGEP(K+1)2SIGXO(KCSTL1500
1)9SI6YO(K) 2SIGZO(K) tDX(K) oDY(K) » TIMC(K) . CST11600
2007 FURMAT (1X»I31F8,1,1PUEL4,7)0P2F6,213FB8.3¢1FBe20FT+2¢F9,2) CST11700
40 CONTINUE €ST11800
RETURN €ST11900

END _ €ST12000



137

1x
2%
S*
Hx
Ox%x
O%
T*
8%
9%
10x
1lx
12x%
13x%
4%
15x%
l6x*
17
18x%
19x%
20x%
21x
2%
23x%
24 %
25%
26%
2T %
28x%
29%
S0 %
S1x
2%
S3x%
S %
5%
J6 %
ST *
38x%

SUBROUTINE QUTPT, VERSION 6, REVISION 0

SUBROUTINE OUTPT(NZ+IoIKsISTRTrI5W10,2SP)

OPT00100

COMMON /PLUME/ GCrArBrCrHEATIRHOrCPPL)GAMMAX)GAMMAY » GAMMAZ T (21)»0PT00200

1P(21)+12(21) yUBAR(21) ' NZS»Q(20) v aToHM»SIGEP (21) vSIGAP(21) G TAUK
2NURMAL  TVI(21) rRH(2L1) e NAMCAS (12) yNAMT(12) #SIGAR
CUMMON /S16/ 5IGX0(20)»SIGYO(20)9SIGZO(20) M

OPT00300
OPT00400
OPT00500

COMMON /PRECIP/ RAINRT)LAMBDA¢TIM1,ZLIMyDURAT »JSWSPEXTR(7G) +NSPECLOPT00600

INTEGER EXTR
REAL LAMBUA

CUMMON /OUT/ GF (20,%) »WD(21) » ISKIP(10) yNDIyNCIsNTI»ZRKyJBOTJTOP

114MoD(21)0C1(10) D1(10)oTI(10)NPS

COMMON/DISPL/ DXXpDX(21)vDYY DY (21) » ILXY»TIMC(21)
CUMMON /CASCRD/ NVHCLMETDAT(3) o NMODL » NPLNT » NSND » JOUNT » IASV
DIMENSION QL (20),1G(20)»Ja(20)KQ(20)

DIMENSION JE(15)
DIMNSION 2L (3)
DATA JE/90H z
1 I ¢I (QELX DELY
NEM = NZ

IF (IK EQe 4.AND.ZSP 6T, Z(NZ)) NZ = NZS

IF (IK QEQQ "".AND.ISWLO OGTO 0) NZ
IF (NZ ,GT. le) N = 16

Nivd = NZ=1

Nul] = NDi/LO
NCI{ = NCI/10
NTILI = NT1/10
NFTS = 0

LSW1 = NSPECLx*14
24L(1) = V.0

2L (2) = 0.0

el (3) = 040

IF (ISW10 .£Q, 1) GO TO B
NPTS = NPTS+1

| ZZL(NPTS) = 0,0

IF (ZSP +LE, 0.0) 6V 70 6
NPTS = NPTS+1
2L (NPTS) = 2Z5P

Q UBARK SIGAK SIGEK SIGXO SIGYO SIGZOTHETAK
T1 TEMPK/

NZS

oPT700700
oPT00800
OPT00900
0PT01000
OPT01100
0PT01200
OPT01300
OPT01400
OPT01500
OPT01600
OPT01700
oPT01800
OPTQ1900
OPT02000
0PT02100
0PT02200
OPT02300
OPT02400
OPT02500
0PT02600
0PT02700
OPT02800
0PT02900
OPT03000
0PT03100
0PT03200
0PT03300
OPT03400
OPT03500
OPT03600



¥

S9%
40x%
G1x
42x
43%
G4 %
45%
46%
47
48%x
49x
S0x%
S1x%
Dex
O3%
1%
55x%
56x%
o57%
58x%
59%
60%
blx
62*
63x
64 x
65x%
06%
67
68x%
69x%
T0%
Tix%
72%
73%
T4
75x%
Tox

1999

If (ISW10 +£Q, 0) 6O TO 7

NPT = NPTS+1

ZEL(NPTS) = H

IF (NPTS .E@s 1) 60 TO 8

IF (ZZL(NPTS) +OE. £ZL(NPTS=1)) GG TO 8
2T = ZZL.(NPTS)

ZLL(NPTS) = ZZL(NPTS=1)

ZLL (NPTS=1) = 27

CONTINUE

ZF = 0.0

TIMaV = 600,0

IF (I +EQ, 2) TIMAV = 360,0

PRINT 1999, NAMCAS

FORMAT (1X¢10HNAMCAS=6EH» 11A69A291H))
PRINT 20089 NVHGL (METCAT(K) pK=103) o NSND » NMODL o NPLNT

0PT03700
OPT03800
OPT03900
OPTO4000
OPTQ4100
OPT04200
OPTO4300
OPTO4400
OPTO4500
OPTO4600
OPTQ4700
OPTO4800
OPTO4900
OPT05000
OPT05100

2008 FORMAT (7H NVHCL=»Ils8HsMETDAT=93(I2¢1Hs) s SHNSNPS» 129 THeNMODL=,12,0PT05200

2011

17H NPLNT= 110 1H))

PRINT 2000 ISKIPsNPSeNZyNDIWNCIWNTIPZRKeTAUKy (JZMOD(K) rK=1+NNZ)
PRINT 2001, JE(1)sZFr (Z2(K) K=2/N2Z)

PKINT 2002y JE(2) r (QF (K1) rK=1pNNZ)

PRINT 2001, JE(3) e (UBAR(K) o K=19NZ)

PRINT 2001, JE(4) ¢ (SIGAP (K) 1k=1,NZ)

PRINT 2001 VE (5) 2 (SIGEP(K) 1K=19N2Z)

PRINT 2001, E(6) e (SIGXO(K) rK=19)NN2)

PRINT 2001, VE(7) 0 (SIGYO(K) rK=1¢NN2Z)

PRINT 2001, JE(B8) e (SIGZO(K) rK=1,NNL)

PRINT 2001, JE(9) r {WD(K) K=1,N2)

PRINT 2006, TIMAV

PRINT 2001, VE(L0) o (DI(K) rK=1»NDII)

IF (NCII +6T. 0) PRINT 2001, JE(11)s(CI(K)»KS1eNCII)
IF (NTII 6T, 0) PRINT 2001, VE(14) p (TI(K) e K=1oNTII)
PRINT 2001 Jc(12) 0 (DX(K)K=1,NNZ)

PRINT 2001, JE(13)(DY(K)oK=1pNnZ)

PRINT 200L1e JE(15)» (TV(K)»K=1yNZ)

PRINT 2011 NPTS) (2L (K)1K=12NPTS)

FURMAT (1X0SHNPTS=12/9/9H12ZL=03(F8,301H1))

PRINT 2005, H

IF (JSWS (NE, 0) FRINT 2010, LAMBDA,TIM1,ZLIM

QPT05300
OPT05400
0PT05500
OPT05600
OPT05700
OPT05800
OPT05900
OPT06000
oPT06100
0PT06200
OPT06300
OPTO6400
OPT06500
OPT06600
OPT06700
OPT06800
OPT06900
oPT07000
OPT07100
OPT07200
OPT07300
OPT07400



44

T7* 2010 FURMAT (1X9»7THol.AMDA=1EL12656H) TIMIZ)FS,3¢6H2 ZLIM=»F84391H,) OPT07500

78% IF (LSW1 6T, C) PRINT 2012, (EXTR(K)K=1,LSW1) OPTO07600
T9% 2012 FURMAT (13A69rA2) OPT07700
80x% PrRINT 2003 OPT07800
B1x 2000 FURMAT (7H ISKIP=plO0(1lslh,) o 4HNPS=91c,S5HINZS=9I2)5H/NDI=9I295HsNCOPT07900
82% 11=012+5HINTIZsI295HI ZRKZ/FS5e191Hr/6H TAUK=9F8,397He 1ZMOD=,15(12,1HOPT08000
83% 29)) OPT08100
Bl % 2001 FURMAT (1XehbrlH= 07T FS 30 1He)/(1Xs7(F9,301He))) OPT08200
85x% 2002 FORMAT (LXrA6pLlH=olPR(ELH, 7o H0 ) /71X eS(E1U,7o1He )/ (1XeS5(EI4 70 1He))OPT08300
Box 1) oPT08400
87 % 2003 FORMAT (5r 3$END) OPT08500
B88x% 2004 FURMAT (1XrA691lH= 04 (F1lleBy1HE)3AL»1H» ) /1Xo4(F11,801HE»3AL1,1He)/ OPT08600
89% L1X04(FLle8r1lHE»3ALs1H)) OPT08700
90 % 2005 FURMAT (3H H=e»FY,3,1H) OPT08800
91x 2006 FURMAT (7H TIMAV=sFOelr1lH,) oPT08900
Y2* IF (IOUNT oNE, 7) GU TO 30 OPT09000
93% PUNCH 1999 NANMCAS OPT09100
94 x PUNCH 20069 NVHCL e (METDAT(K) 9K=103) o NSND ¢ NMODL # NPLNT oPT09200
95% PUNCH 2000y ISKIPeWFSeNZrNDIeNCIoNTI»ZRKy»TAUK, (IZMOD(K) »K=1oNNZ) OQPT09300
96 % PUNCH 2001s JE(L1)sZF 9 (2(K) )KS291NZ) OPTO9400
97 % DO 20 K=1l/NnZ OPT09500
9B8x% QL(K) = QF(Kel) OPT09600
99x €0 CALL CONV(QL(K)»IQ(K) 2 JA(K) 1 KG(K)) OPT09700
1U0x% PUNCH 2004, JE(2) 2 (GL(K) rKQ(K) » IQ(K) »JQ(K) rK=1pNNZ) 0PT09800
l0lx PUNCH 2001, JE(3)» (UBAR(K) 1K=19)N2) OPT09900
l02x% PUNCH 200Lle JE(4) ¢ (SIGAP(K)K=1,N2) OPT10000
L03% PUNCH 2001y JE(D) o (SIGEP(K)K=1,)NZ) OPT10100
104x% PUNCH 2001, JE(6) 2 (SIGXO(K)1K=1,NiNZ) OPT10200
405x% PUNCH 2001y JE(7)¢ (SIGYO(K)K=1,NNZ) OPT10300
1U6x% PUNCH 2001r JE(8) ¢ (SIGZO(K)+K=1,NN2) OPT10400
107x% PUNCH 2001, JE(9) s (WD(K)1K=10NZ) OPT10500
108x% PUNCH 2006, TIMAV OPT10600
109x% PUNCH 2001y JE(10)(DI(K)K=1,NDII) OPT10700
l10x* IF (NCII «GT, 0) PUNCH 2001, JE(11)so(CI(K)sK=1sNCII) oPT10800
11l IF (NTII +CGT, 0) PUNCH 2001, JE(14) 2 (TI(K)sK=1oNTLI) OPT10900
112x% PUNCH 2001y JE(12)9(DX(K)sK=1/NN2Z) OPT11000
Ll3% PUNCH 2001, JE(13),(DY(K))K=1oNnNn2Z) OPT11100

1l4x% PUNCH 2001 JE(15) ¢ (TV(K) 9K=1,N2) 0PT11200



5 4

115x%
L16x%
L17x
118x
419%
120%
ielx
122%
123%
i24x%
125%
126%
127x%
128x%
129x
130%
131x
192x%
A33%
134x%
135x%
136%
197%
158x%
139%
140%
141x%
142x%
d43%
l44x
145x%
146%
L47%
148%
149x%
150x
151 %
152%

2007

30

40

PUNCH 2011» NPTSy (ZZL(K)rK=1¢NPTS)

PUNCH 2005, H

IF (JSWS oNEe 0) PUNCH 2010y LAMBDA!TIM1ZLIM
PUNCH 2007» TAUK

FORMAT (1X9s6HTAUOK=rFE.301H»)

IF (LSW1 6T, 0) PUNCH 2012, (EXTR(K) K=1,LSW1)
PUNCH 2003

60 TO 50

WRITE (IOUNT'IASV,1999)
WRITE (IOUNT'IASV,2008)
WRITE (IOUNT'IASV,2000)
1) 1Kz=1)NNZ)

WRITE (IOUNT'IASV,2001)
D0 40 K=1/NNZ

GL(K) = QF (K, I)

CALL CONV(QL(K)»IQ(K)»JQIK) 1KG(K))

WRITE (IOUNTYIASV,2004) JE(2) 9 (QL(K) 1KQ(K) s IQ(K) »JA(K) yK=192NN2Z)
WRITE (IOUNT*IASV,2001) JE(3)) (UBAR(K) K=1)N2Z)

WRITE (IOUNT'IASV,2001) JE(4)» (SIGAP(K) 1K=19N2Z)

WRITE (IOUNT'IASV,2001) JE(5) ¢ (SIGEP(K)1K=1sNZ)

WRITE (IOUNT'IASV)2001) JE(6) 9 (SIGXO(K) 1K=1o)NNZ)

WRITE (IOUNTYIASV,2001) JE(7)»(SIGYO(K)1K=1)NNZ)

WRITE (IOUNT'IASV,2001) JE(8) ¢ (SIGZO(K)»K=1yNNZ)

WRITE (IOUNT'IASV,2001) JE(9) ) (WD(K)sK=1)NZ)

WKITE (IOUNT'IASV,2006) TIMAV

WRITE (IOUNT'IASV,2001) JE(10)s (DI(K)1K=1/NDII)

IF (NCII +GT, 0) WRITE (IOUNT'IASV,»2001) JE(11),(CI(K)sK=L1sNCII)
IF (NTII «GT, ) WRITE (IOUNT'IASV,2001) JE(L14),(TI(K)sK=1sNTII)
WRITE (IOUNT'IASV,2001) JE(12) 9 (DX(K)rK=1)NN2)

WRITE (IOUNT*IASV,2001) JE(13) 0 (DY(K)sK=1¢NNZ)

WRITE (IOUNT'IASV2001) JE(15) 9 (TV(K) #1K=1yNZ)

WRITE (IOUNT'IASV,2011) NPTS»(2ZL(K) rK=1)NPTS)

WRITE (IOUNT'IASV,2005) H .

IF (JSWS «NE, 0) WRITE (IQUNT'IASY,2010) LAMBDA,TIM1,ZLIM

WRITE (IOUNT'IASV.2007) TAUK

IF (LSW1 6T, 0) WRITE (IOUNT®IASV,2012) (EXTR(K) K=1,LSW1)
WRITE (IOUNT'IASV,2003)

IEND = IASV=1

NAMCAS

VE(L)01ZF e (Z(K) s K=2¢NZ)

0PT11300
OPT11400
OPT11500
OPT11600
OPT11700
OPT11800
0PT11900
0PT12000
0PT12100

NVHCL ¢ (METDAT (K) #K=193) » NSND+NMODL »NPLNT 0PT12200
ISKIPyNPS)NZoNDI#NCI#NTIvZRKy TAUK) (1ZMOD(KOPT12300

OPT12400
0PT12500
0PT12600
OPT12700
OPT12800
0PT12900
OPT13000
OPT13100
0PT13200
OPT13300
OPT13400
OPT13500
OPT13600
OPT13700
OPT13800
0PT13900
OPT14000
OPT14100
OPT14200
OPT14300
OPT14400
OPT14500
OPT14600
OPT14700
OPT14800
OPT14900
OPT15000



¥y

i53*
154 %
155x%
156%
1O7%
158%
199%

WHITE (1292009) NVHCL s (METDAT(K) +K=1+3) yNSND¢+NMODL s NPLNT» ISTRT,
1IENG
2009 FORMAT (I391312¢12¢13¢110216)
S50 CONTINUE
NZ = NZM
RETURN
END

OPT15100
OPT15200
OPT15300
OPT15400
OPT15500
OPT15600
OPT15700



1x SUBROUTINE TURB, VERSION 6, REVISION O

142 4

2%
3% SUBROUTINE TURB TRB00100
4x COMMON /PLUME/ GCrA'BrCoHEATIRHOWCP P ) GAMMAX ,GAMMAY » GAMMAZ T (21) ¢ TRBO0200
5% 1P(21)92(21) yUBAR(21) 'NZS»G(20) rQTyHMeSIGEP (21)9SIGAP(21) 16 TAUK» TRB00300
6% 2NURMALTV(21) frRH{21) r NAMCAS (12) NAMT(12)+SIGAR TRBOO40O
T COMMON /REST/ ZMiDPDZyKoAL)B1yPHILIZPT2/PZ2PHIIFLGIKS TRB00S00
8x PRI1 = 6*0PDZ/T(1) TRB00600
9x TAUK = PI/SGRT(PHIL) TRB0OC700
10x IF (TAUK +G7. 600.0) TAUK = 600,0 TRB00800O
1lx K=20 TRB00900
12x% 10 K = K+1 TRB01000
13« IF (K +6T. NZS) GO TO 40 TRB01100
14x IF (Z(K) +GT, HM) GO TO 35 TRB01200
15x S1GAP(K) = SIGAP(1) TRB01300
lox SIGEP(K) = SIGAP(1) TRBO1400
17% 6u 70 10 TRB0O1500
18x 35 SIGAP(K) = 1,0 TRB0160G0O
19x SIGEP(K) = 1,0 TRB01700
20% GO TO0 10 TRB01800
21l% 40 CONTINUE TRB01900
é2x RETURN TRB02000Q
23% END TRB02100



9%

1x
2%
3%k
4%
5x
6%
T*
8%
9%
10%
1lx
12x%
13x%
14x
15%
lox
17x%
18x
19x%
20x%
21
22x%
23%
4%
25x%
20%
27%
28%
29%
S0x%
Sl
32 %
S3%
S %
S5x%
S6%
37 %
S8 %

10

12

SUBROUTINE DELTXY, VERSION 6, REVISION O

SUBROUTINE CELTXY

DXY00100

COMMON /PLUME/ QCrA'BeCoHEAT+RHOPICP2PI»GAMMAX , GAMIMAY » GAMMAZ» T(21) »DXY00200

1P(21)02(21)UBAR(21) 1NZSrG(20) 90T HMeSIGEP(21) 2SIGAP(21) v Ge TAUK
2NORMAL»TV(21) »RH(21) o NAMCAS(12) yNAMT(12) »SIGAR

CUMMON /REST/ ZMiDPUZyKeAL,BYIPHILZP2TZ9PZsPHI,IFLGIKS

COMMON /0UT/ QF (20,4) s WD{(21) 2 ISKIP(10) yNYS/NDI'NCI+NBKoNPTSeZRK
1JB0TyJTOP»I14MOD,CI(20)sDI(10)22L(2)
CUMMON/DISPL/ DXX»DX(21) o DYY DY (21) o ILXY»TIMC(21)

IF = 4

Xe = GAMMAZ

IF (NORMAL .,EG, 1) 60 7O 5

IP = 3

X. = 1,0

UF - 0.0

ZF - 0.0

Al = RHO*CPxP1xGAMMAX*GAMMAY®XL/ (3, 0%GC*HEAT)

IF (NORMAL L,EwW, 1) Al = Al/A
Bl G/T(1)
S = 1,0/SQRT(GxPPDZ/T(1))
PPI = PI*5,5555555£=3
TSTR = PI%S
PPIi = 1.0/PP]

]

I = 1+1

IF (I «GE., NZ$S) GO TO 30

CALL LEAST(ZsTVDPpLS»I1+190+0,0,0,0)

IF (DPDZS +LT, 3,322E=4) DPDZS = 3,322E~4
BK = A1xDPDZS

IF (NORMAL ,EQ, 0) GO0 TO 12

Bh = BK/(Z(1+1)*x*xB+C/A)

60 TO 15

CONTINUE

UFSz UF+(Z(f+1)=2(1))*.5%(UBAR(I+1)+UBAR(I))

DXY0030D
DXY 00400
DXY00500
DXY00600
DXY00700
DXY00800
DXY00900
DXY01000
DXY01100
DXY01200
DXY01300
DXY01400
DXY01500
DXY01600
DXY01700
DXY01800
DXY01900
DXYD2000
DXY02100
DXY02200
DXY02300
DXY02400
DXY02500
DXY02600
DXY02700
DXY02800
DXY02900
DXY03000
DXY03100
DXY03200
DXY03300
DXY03400
DXY03500
DXY03600



99x% ZFSz ZF+(£(I+1)=2(1)) DXY03700

Ly

40x% Brn = BKxUFS/ZFS DXY03800
41% 15 CUNTINUVE DXxY03900
Y42x% ZU = BKxZ(I+1)*xIP DXYo4000
4 3% IF (2D ,6T. 2,0) GO TG 20 UXYou100
Yix THEVTAK = (WD (L+1)+wb(1))*0,5 DXYOu200
4Sx* IF (ABS(WO(Li+1)=Wu(l)) 6T, 180,0) THETAK = THETAK=160,0 DXYQ4300
HO* Bt = 1,0=4D DXYQ4400
H7% IF (Bb .6T. 1,0) Bb = 1,0 DXYO4500
HEx* IF (BB ,LTe=1,0) GB = =1.0 DXYO4600
49% S = 1,0/SURT(BL1*LPDLS) CXYo4700
0% TR = S*ARCOS(BB)=TT DXYO4800
lx TT = TK+TT DXY04900
2% Ir (7T ,LEs TSTR) 60 10 17 DXY05000
53x% TT = TT=TK DXY05100
ol x GV TO 20 DXY05200
o5% 17 CUNTINUE DXY05300
6% Ur = UFS DXYQS5400
57 % ZF = ZFS DXY055G0
o8 IF (NORMAL ,EG. 0) 60 TO is DXY05600
59% RK = 045*%(UpAR([+1)+UcAR(]))*TK 0XY05700
60* 60 70 19 bXY05800
61x% 18 RN = UF*TK/EF DXY05900
62% 19 CUNTINUE DXY06000
63x% Bb = TRETAKxPPI DXY06100
b4 x DY(1) = DY(I=1)=Rh*COS(BB) OxY06200
65x% DX(1) = DX(l=1)=Rn*5In(BB) DXY06300
b6x% TIMC(T) = T7 DXY06400
o7* ILXYy = 1 DXY06500
68x Guv 10 10 DXY06600
69x 20 RK = ((ZM=Z(1))/(e(l+1)=2(]))*0,5% (UBAR(I+1)=UBAR(I))+UBAR(I)) DXY06700
70%" 1F (NORMAL ,Eu, 1) GO TO 25 DXY06800
T1ix Rh = RK%(ZM=2Z(1))+UF DXY06900
T2x% 2F = ZF+(LM=2(1)) DXY07000
73% RK = RK/ZF DXY(07100
Tux 25 RK = RK%(TSTR=TT) DXY07200
15% Bo = wiu(I+d)=wi(I) DXY07300
T6% IfF (0B ,6T. 180,0) Bb = BBE=360,0 DXYO7400



8%

7% IF (B8 ,LT. =18y,0) By = BB+360,0 DXY07500

78% Bo = AMOD(BBs360.0) DXY07600
79% THETAM = BB/(Z(L+1)=Z(I1))*(ZM=Z(1))+WL (1) DXY07700
80x% THETAK = 0.9% (THETAM+WG (1)) DXY07800
B1x IF (ABS(THETAM=wD(I)) .67, 180.0) THETAK = THETAK~180,0 DXY(07900
82% Bo = THETAK*PPI DXY08000
B3% DX(1) = DX(I=1)=RK*xSIN(BB) DXY08100
Bl4x DY(I) = DY(1=1)=RK*xCOS(BB) DXY08200
B5x% TIMC(I) = TSTK DXY08300
B6* ILXY = 1 DXY08400
87x% 28 1 = I1+1 DXY08500
8% IF (1 «GE., N2S) 60 TO 30 DXY08600
89* RK = TSTR*0,5%(UBAR(I+1)+UBAR(I)) DXY08700
90% ZF = 0.5%(WL(I+1)+WD(1)) DXY08800
91% IF (ABS(WO(I+1)=wD(I)) .6T, 180,0) 2ZF = 2F=180.0 DXY08900
Y2 % Bu = ZF*PPI DXY09000
93 % ODA(]) = =RK%xSIN(BBE) DXY09100
4% DY() = =~RKxCOS(BB) DXY 09200
95% TIMC(I) = TSTR DXY09300
96 GU TO 28 ' DXY09400
97 % 30 CUNTINUE DXYQ9500
98 % I = NZS=-1 DXY09600
99x% DO 80 J =1} DXY09700
L00% IF (DX(J)) 50,4050 0DXY09800
101x% 40 IF (DY(J)) 50,80,50 DXY(09900
102x% 50 Bt = 270,0=ATAN2 (LY (J) #DX(J))*PPI] DXY10000
103x% IF (BB ,GT, 360,0) BB = BB=360.0 DXY10100
104x IF (B ,GT. 180,0) 60 TO 60 DXY10200
i05x Bo = 85+180,0 DXY10300
1U6% GU TO 70 DXY10400
L07x 60 Bt = BB=180,0 DXY10500
LU8x% 70 DA(yY) = SQRT(UX(J)*LX(J)+DY(J)*DY (J) ) +045% (UBAR (J+1) +UBAR(J) ) % DXY10600
109x 1(TSTR=TIMC(J)) DXY10700
110% PY(y) = BB DXY10800
{11 80 CUNTINVE DXY10900
212% RETURN DXY11000

L13% EiND OXY11100




6%

1x SUBROUTINE pIST4, VERSION 5, REVISION 0O

2%
3% SUBROUTINE DIST4(ISW8) DS400100
% CUMMON /PLUME/ GCrA*BICrHEATIRHO)CP»P1»GAMMAX s GAMMAY » GAMMAZ ¢ T(21)1DS400200
5% 1P(21)+Z2(21) )UBAR(21) 1NZSrG(20) v QToHMeSIGEP(21)+SIGAP(21) v GrTAUK, DS400300
6% 2NURMAL» TV(21) yRH(21) tNAMCAS(12) yNAMT (12) +SIGAR DS400400
T CUMMON /REST/ ZnieDPUZeKeALyB1yPHILIZPyTZoPZ+PHI,IFLGIKS DS&00500
8% GOUBLE PRECISICN LO!D1¢D2y03eD4,D5,D6 psS4o06e00
9% DATA D1,D2¢0U39D4+sDS106/449867347D=292,11410061D=2,3,2776263D=3, DS&400700
10x% 13,80036D=9r4,889060)=5¢5,383D=6/ DS400800
1lx IF (NORMAL ,EGQ. 0) GO TO 5 DS400900
12% QG = QC*(AXZMx*p+() DS401000
13x G0 TO 6 DS401100
14x 5 Qu = QT DS4012090
15% & IF (ISW8 +Eue 1) 60 TG 8 DS401300
1% Sull = 1,0/ (GAMMAZ*LM%,465116279) DS401400
17% PRI = 0,0 DS401500
18x% GU 70 9 DS401600
19x% 8 Su2] = 0475/ (GAMMAZ*ZM) DS401700
20x% PhI = 1,0/(3,0%(GAMMAZ*ZM) %%x2) pS401800
21lx% 27C = ZM*(1,0+GAMMAL) PS401900
22x% 2uC = ZM*(1,0-GAMMAL) DS402000
23% 9Kz} DS402100
24x% 10 K = K+1 DS402200
25x% IF (ISW8 EG, 1) 60 TG 61 DS402300
26% IFlLg = 0 DS402400
27x* ZP = (Z(K)=ZM)*5Q2] DS402500
28x% IF (2P) 20+15,30 DS402600
29% 15 CONTINUE DS402700
S0% Pe = 0,5 0S402800
S1x% GU TO 60 DS402900
S2x% 20 CUNTINUVE DS403000
93x% 2P = =LP DS403100
SHx IFLG = 1 : DS403200
35x% 30 00 = 1,0=0.5%(1,0+2P*(D1+2P*%(D24+ZP* (D3+ZP* (D4 +2ZP* (D5+2P*D6) ) ) ) ) ) %%DS403300
36% 1(=16) DS403400
ST * P< = DO 0S403500
38% pS403600

IF (IFLG +Ewe 1) PZ = 1,0-P2



0S

J9%
40x*
4lx
H2%
43x%
44 %
45x%
46 %
47 %
L8x
49%
O0x*
S1x%
b2x
93x%
S4x
O5%
Y6%
o7 %
D8x*
S59x%
©0%
olx*
b2x*
63x%
64 %
65
06x%
67

60

el

62

70

80

90

FPLP = PZ=PHI

GV TO 62

P<P = 0,0

LT = Z(K)

Zp = Z(K=1)

IF (ZB +GTs ZTC,OR.LT LT, ZBC) GO TO 62
IF (ZT ,6T, Z7C) 4T = ZTC

IF (ZB ,LT. Z2bC) 2B = ZBC

PP = SQ2I%((LT=25)=( (2T=ZM) *%3=(ZB=Z})*%*3) %*PHI)
Q(K=1) = PZP=*QQ

IF (G(K=1) ,LT, 0,0) @(K=1) = 0,0

IF (ISW8 JEwe 0,AND@(K=1) ,LT. 1,0E=20) GG = 0,0
IF (K oLTe iNZS) GO T0 10

IF (NORMAL ,EQ, 0) GO TO 90

K = 2

P = 2ZWM

IF (Z(K) «GE, £Zbd) 6O TO 80

K = K+l

GO 70 %S¢

IF (K «6T. 25) GO TO 90

G(K=1) = QC*A%(Z(K)**i3=ZP**B)+Q(K=1)

2P = Z(K)

K = K+1

GU TO 80

CUNTINUE

RETURN

EnD

DS403700
0S403800
D5403900
DS404000
DS404100
DS404200
D5404300
DS404400
DS404500
pS40ou600
D5404700
DS404800
DS404900
DS405000
DS405100
pDS405200
DS405300
DS405400
PS405500
DS405600
pDS405700
DS405800
DS405900
0S406000
PDS406100
DS406200
DS406300
DS406400
DS406500



1841

1% SUBROUTINE DIST3, VERSION 5, REVISION ©

2%

KL SUBROUTINE DIST3(1SW8) DS300100
bx COMMON /PLUME/ QC/rA*BeCorHEATIRHO»CP 1P »GAMMAX ) GAMMAY » GAMMAZ ¢ T (21) »DS300200
S5 1P(21)+2(21) yUBAR(21)¢NZ2S1Q(20)»QTyHMeSIGEP(21)SIGAP(21) G TAUK,» DS300300
6% 2NORMAL » TV(21) ¢+RH(21) ¢ NAMCAS (12) +NAMT (12) ¢+ SIGAR 0S300400
7% COMMON /REST/ ZM,DPDZsKeALl)BL1PHILIZPyTZ2PZyPHI,IFLGIKS DS300500
8x DOUBLE PRECISION DO0OrD1+D2D300D4,D5106 DS300600
9% DATA D1,D2+/D3+)D4,D5'D6/4,9867347D=292,11410061D=2,3,2776263D=3, DS300700
10% 13,80036p~5/,4,889060"5+5.383D=6/ DS300800
1ix IF (NORMAL ,Ew, 0) GO TO 2 0S300900
12x* GG = QCx(AXZMx%x3+C) DS301000
13% G0 10 3 DS301100
lhx 2 Q¢ = QT 05301200
15% 3 CUNTINUE DS301300
16% Ir (ISW8 (NE, 1) 60 TO & DS301400
17% 2TC = ZM*{1,0+GAMMAZ) DS301500
18x% ZBC = ZMx(1,0=-GAMMAZ) DS301600
19% G0 710 35 05301700
20% 4 CONTINUE 0S301800
21 IFLg = 0 0S301900
22% 2P = (HM=ZM)/ (GAMMAZ*ZMx,465116279) DS302000
23« PZ = 0.5 DS302100
24 x IF (2P) 5,40.10 0S302200
25% 5 CONTINUVE DS302300
26% 2P = =ZP DS302400
27% IFLe = 1 DS302500
28x% 10 DO = 140=0:5%(1,042P*(D1+ZP%x(D2+2ZP*(D3+ZP* (D4+ZP* (D5+2ZP*D6))))) ) **DS302600
29 1(=16) DS302700
30% PZ = DO DS302800
l=x IF (IFLG +EQ@, 1) PZ = 1,0=pP2 0S302900
52% G0 TO 40 08303000
33% 35 PZ = 0.0 0S303100
Sk 2T = HM 05303200
35% 2B = 2(1) DS303300
S6% IF (27 .67, ZBC) GO TO 36 DS303400
37x PRINT 1000 DS303500

98=* 1000 FORMAT (38HO*xx WARNING CLOUD IS TOTALLY ABOVE HM/) 05303600



2s

39x%
40x%
Kl
42%
43%
By x
&5
46%
47%
H8x
9%
b0
91x

GO TO 40 DS303700

36 IF (2B LT« ZTC) GO TO 37 PS303800
PRINT 1001 DS303900
1001 FORMAT (56HO*** WARNING CLOUD IS TOTALLY BELOW LOWER LAYER BOUNDARDS304000
1Y/) DS304100
GO TO 40 DS304200

37 IF (4T ,6T. 2ZTC) 4T = Z7¢C DS304300
IF (2B ,LT. 2ZBC) 2B = ZBC DS304400

PZ = 0,75/ (GAMMAZ*ZM) % ( (ZT=2B) = ( (ZT=2f ) %*3=(ZB=ZM) %*3)%1,0/(3,0% DS304500

1 (GAMMAZ%ZM) x%2 ) ) pDS304600
40 Q(1) = PZxQ@ DS304700
RETURN DS304800
END . DS304900



t3¢]

1x
2%
%
4x
5x%
6%
T%
8x
1
10x%
11x
12x%
13x%
14x
15%
16%
17%
18x%
19
20*
21lx
Q2x
3%
24%
25%
26%
27
28x%
29x%
S0%
S1lx
S2%
33
b4 x
35*
6%
37 %
S8x

10
20

21

30

40

41

50

55
60

70
71

SUBROUTINE CONV, VERSION 5, REVISION O

SUBROUTINE CONV(QrIrdeK)
DIMENSION ICHAR(12)

DATA ICHAR/1HO»1H1p1H291H3 ) 1H4 s 1H5 ¢ 1HE 1HT ¢ 1HE » LHI 9 LH+9 LH=/

R =10,0

IP =0

K = ICHAR(1ll)

IF (@) 100+55,10

IF (@=1,0) 20,3040
IP =z 0
R=a@

IP = IP=1

R = R*10.0

60 10 21

R=@

IP =z 0

60 TO 55

IP=0

R=24a

IF (R LLT. 10,9) G0 TO 50

IF = IP+1

R = R#x0,1

GO TO 41

CUNTINUE

@ =R

K = ICHAR(1l1)

IF (IP ,LT. 0) K = ICHAR(12)

I = IABS(IP/10)
J = IABS(IP)=I*10
DO 70 L=1,10

IF (I NE, L=1) GO TO 70
I = ICHAR(L)

G0 10 71

CONTINUE

60 70 110

CONTINUE

CNV00100
CNV00200
CNV00300
CNVOO0400
CNV00500
CNV00600
CNVQ0700
CNVO0800
CNV00900
CNV01000
CNV01100
CNV01200
CNV01300
CNVO01400
CNV01500
CNV01600
CNV01700
CNV01800
CNV01900
CNV02000
CNV02100
CNV02200
GNV02300
CNV02400
CNV02500
CNV02600
CNV02700
CNV02800
CNV02900
CNV03000
CNV03100
CNV03200
CNV03300
CNVO3400
CNV03500
CNV(Q3600



4%

39 %
40x%
LR
Y2%
4 3%
Ui x
45%
H6%
47%
48 x%
49x%
o0%
S51x
b2x%
53x%

80
ol
90
100
110

2000
2001

DO 80 L=1,10

J = ICHAR(L)

G0 TO 81

CONTINUE

G0 TO 110

CUNTINUE

Re. TURN

PKINT 2000, Q

GO0 70 90

PRINT 2001, @

GU 70 990

FORMAT (39H *~xpRKOR*=~% SOURCE STRENGTH NEGATIVE =+£E15,8
EESMAT (47H x=x RROR*=% POWER OF 10 ON Q@ TOO MAEY DIGI;S)=uE15.8)

CNVO3700
Chv03800
GNV03900
CNVO4000
CNVOU4100
CNVO4200
CNVO4300
CNVO4400
CNV04500
CNVO4600
CNVO4700
CNV04800
CNVOu900
CNV05000
CNV051090



Gg

1x
2%
S*
4x
5%
O
T
&%
9%
10%
11l%
12x%
13x%
14
15%
lox
17%
18x%
19x%
20%
21%
2%
23x%
b x
25%
26x%
27%
28x%
29%
S0 %
S1#*
S2*
S33%
Sl %
95 %
6%
37 *
S8x%

[ gf]

10
<0

90

39
36

SUBKOUTINE {IM34, VERSION 5y REVISION 0
SUBKOUTINE plImd«

03400100

CUMMON /PLUME/ GCrA»BrCorHEATIKHOPCPyPL ) GAMMAX y GAMMAY » GAMMAZ» T(21) »D3400200

1P(21) v Z(21) yUsAR(21) 1NZSeG(20) 1 QT HMISIGEP (21) 1 SIGAP(21) v G TAUK
2NURMAL » TV(21) rRH(21) P NAMCAS (12) yNAMT (12) »SIGAR

CUMMON /S1G/ SIGX0(20)»SIGY0(20),»SI620(20) 1H

CUMMON /REST/ ZpisUPLZIK AL IB1oPHILZP9TZ2P2Z+PHIIFLGKS

IF(IFLG «&Q, 1) GO 10 30

SVURCE DIMENSIONS FUR MODEL 3

IF (2M LY. HMeGAM4AZ%ZM) GO TO 1y

S1G20(1) = (HM=ZM+GAMMAZ*ZIM) *,23255861

H = (HM+ZM=GAMMAZ*ZM) %0,5

G0 70 20

S16.0(1) = GAMMAZ®ZM%,465116279
H = 2w

S4GXCG(1) = GAMMAX*ZM*,465116279

SIGYO(l) = GAMMAYxZMx*x,465H116279
IF (SIG20¢(1l) ,Gl, 0.0) GO TO 50
H = 0.,5%x(rM=2(1))

S16£0(1l) = LVAMMAZ*h*,46511627Y
Gv 10 50

SUURCE DIMENSIONS FUR MODEL 4
DU 40 K221 NS

Zn = Z(K=1)

IF (K +EQs &) 2K = G,0

Ir = 0,5%(2(K)=4K)+4K

Ir (2P ,GT, 2ZM) GO TO 35

SXO = ZM

6V TO 36

SAO = (2.0%sLM=2P)

SYU = SXO*GAMMAY*,465116279
SX0 = SXO*GAMMAX*, 465116279

Ir (SYO T, 0,0) SYO = 0,0

IF (SXO T, 0,0) SXO = 0,0

IF (NORMAL ,Eu. 0) GO TO 38

IF (ZP ke ZM) GO TO 38

IF (SX0 JT, 93,0) SXy = 93,0

D3400300
D3400400
D3400500
D3400600
03400700
D3400800
D3400900
03401000
03401100
D3401200
D3401300
D3401400
03401500
03401600
D3401700
D3401800
D3401900
D3402000
D3402100
D3402200
03402300
D3402400
D3402500
D3402600
D3402700
Da402800
D3k02900
D3403000
p3403100
D3403200
D3403300
D3403400
03403500
03403600



9¢

59%
40 %
41
$2%
43%
by x
45x%
Léx

38

40

o0

IF (SYO LT, 93,0) SYO = 93,0
SIGXO(K=1) = SXQ

SIGYO(K=1) = SYO
SiGZ0(K=1) = 0.0
CUNTINVE

H = 2ZM

RETURN

END

D3403700
D3403800
D3403900
D3404000
D3404100
D3404200
D3404300
D3404400



LS

1x
2%
Jx
4x
5%
Ox

SUBROUTINE TP<» VERSION S, REVISION O

iggcTION TPZ{n1B1CoLrE)
= (A=B)*((C=p Aw=g
RETURN DY/ AAmE)
END

TPZ00100
TPZ00200
TPZ00300
TPZ00400



8S

1x
2%
3%
L%
H%
6%

SUBROUTINE CPHI, VERSION 5, REVISION G

FUNGTION CPHI(A/B)

CPHI =
RETURN
EnND

A*(1000,0/6)**0,288

PHIO00100
PHI00200
PHI00300
PHIOO4O00



6S

1x
2%
3%
4%
Sk
6%
T
8%
9%
10%
11x
12x%
13«
14x%
15x%
l6x
17%
18%
19x%
20x
21lx
22%
23x%
24x
25%
26%
7%
28%
29x%
S0%
31x%
2%
3%
S x
5%
d6%
37 %
S8%

10
20

30
35

40

50
60

SUBROUTINE PLUMELl, VERSION 5» REVISION O

SUBROUTINE PLUMEL PL100100
COMMON /PLUME/ QCrA?BrCoHEATIRHOsCPoPI)GAMMAX ) GAMMAY » GAMMAZ T (21) /PL100200
1P(21)+2(21))UBAR(21) fNZSr@(20) rQT+HM»SIGEP (21) »SIGAP(21) »G»TAUKy PL100300

2NURMAL»TV(21) vRH(21) NAMCAS(12) yNAMT(12) »SIGAR PL100400
COMMON /REST/ ZMyDPDZiKeALBL1iPHILWZPyTZyPZyPHIIFLG¢KS PL100S00
PLUME RISE FOR INSTANTANEOQUS SOURCE PL100600O
Al = 6, 0*%QCkA*HEAT/ (RHOXCPxPI*xGAMMAX*GAMMAY*GAMMAZ) PL10G700
Bl = 1,0/(4%,0=8) PL100800
K=1 PL100900
K = K+1 PL101000
CALL LEAST(Zy»TVyDPUZrKe0r0,0+040) PL101100
IF (DPDZ +LT. 3,322E=4) DPDZL = 3,322E=4 PL101200
v = (A1/UPDZ) *xB1l PL101300
2t = (A1/A*x (AxZMx%B+C)/DPDZ)*%0,25 PL101400
IF (2M ,LE«. Z(K)) GO TO 30 PL101500
K = K+1 PL101600
IF (K +6T. NZS) GO TO 80 PL101700
GU TO 20 PL101800
IF (Z(K)=ZM ,LE, 10.0) GO TO 70 PL101900
IF (DPDZ=3.322E=4) 35970+35 PL102000
CONTINUE PL102100
2P = Z(K) PL.102200
ZP = ZP=10.0 PL102300
IF (2P ,LT. 2(1)) 6O TO 85 PL102400
TVP = TV(K)=TPZ(Z(K) 1 ZP2TV(K) » TV(K=1)9Z(K=1)) PL102500
CALL LEAST{(Z/yTV)DPDZrK=191,2P+TVP) PL102600
IF (DPDZ +GT. 3,322E=4) GO TO 60 PL102700
DPDL = 3.322E-4 PL102800
M = ZP PL102900
6v TO 70 PL103000
v = (AL1/0PD2Z)%xxB1l PL103100
Zii = (AL/A*(AxZM%xxB+C)/DPDZ) *%0,25 PL103200
IF (ZM ,GT, 2ZP) GO TO 50 PL103300
IF (Z2M ,6T. 2P=10,0) 60 TQ 70 PL103400
IF (2P ,GE, Z(K=1)) GO TO 40 PL103500

ZM = Z(K=1) PL103600



09

9%
40 *
&1
k2%
43%
B4 %
45%
46%
47

70

80

8%
90

RETURN ZM AND DPDZ FOR INSTANTANEOQUS SOURCE
IFLe = 0

60 70 90

CANNOT CALCULATE ZM AND DPDZ

IFLg = 1

60 70 SO

IFLe = 2

RETURN

END

PL103700
PL103800
PL103900
PL104000
PL104100
PL104200
PL104300
PL104400
PL104500
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1%
2%
3%
4%
5%
6%
Tx
8x%

10x%
11x
12x
13x
4%
15x%
léx
17x%
18x%
19x
20x%
21x
22%
23%
24x
25x%
26%
7%
28x%
29%
30%
S1x%
2%
3%
Y%
S35%
S6%
37 %
8%

10
20

30

35

40

50

SUBROUTINE PLUME2y VERSION 5 REVISION 0

SUBROUTINE PLUMER PL200100
COMMON /PLUME/ QCoA*BrCrHEAToRHOSCPyPL)GAMMAX»GAMMAY 1 GAMMAZ»T(21)1PL200200
1P(21)92(21) yUBAR(21) #/N2SrQ(20) v QTrHMsSIGEP (21) ¢y SIGAP(21) »G»TAUKy PL200300

2NORMAL » TV (21) sRH(21) + NAMCAS (12) s NAMT (12) »SIGAR PL20040(
COMMON /REST/ ZMyDPDZiKkoALlyBLlyPHILZP,TZsPZyPHI,IFLGIKS PL200500
PLUME RISE FOR CONTINUOUS SOURCE PL200600
25UM = 040 PL200700
UBARS = 0,0 PL200800
Al = 6,0%GCxHEAT/ (RHO*CP*P [ *GAMMAX*GAMMAY ) PL200900
Bl = 3333333 PL201000
K =1 PL201100
K = K+l PL201200
CALL LEAST(Z»TV,DPDZ1K+000,0+040) PL201300
IF (DPDZ oLT. 3,322E=~4) DPDZ = 3.322E=~4 PL201400
UBAKS = UBARS+(Z(K)=Z(K=1))*(UBAR(K)+UBAR(K=1))%*0,5 PL201500
Z5UM = ZSUM+Z(K)=Z(K=1) PL201600
UBARK = UBARS/ZSUM ' PL201700
Zv = (A1/ (UBARK*DPDZ))**B] PL201800
IF (2M ,LE, Z(K)) GO 70 3¢ PL201900
K = K¢l PL202000
IF (K +6Ts NZS) GO TO &80 PL202100
60 TO 20 PL202200
IF (Z(K)=2ZM ,LE, 10.,0) 60 TO 70 PL202300
IF (DPDZ2=3.322E~4) 35+70135 PL202400
CONTINUVE PL202500
UBAKK = UBARS=(Z(K)=Z(K=1))%(UBAR(K)+UBAR(K=1))%*0,5 PL202600
ZBARK = 2SUM=(Z(K)=Z(K=1)) PL202700
ZP = Z(K) PL202800
ZP = 2P=10.0 PL202900
IF (2P ,LT. Z(1)) 60 TO 85 PL203000
TVP = TV(K)=TPZ(Z(K) 1ZP»TV(K) 1 TV(K=1)»Z(K=1)) PL203100
CALL LEAST(ZyTVDPDZIK=1¢1,2ZP+TVP) PL203200
IF (DPDZ .GT, 3,322E=4) GO TO 60 PL203300
DPDZ = 3.,322E=4 PL203400
M = 2P PL203500

60 TO 70 PL203600



[AY

39 %
40%
%1%
42 %
43%
44 %
45«
G6x
47 %
48 %
49«
S50%
Dlx
o2%
bIx%
b4 %
O5%

60

70

60

85
90

UBARZ =
UBARZ =
1)

ZM = (A1/(UBARZ#DPLZ) ) **B1

IF (ZM 6T, 2P) GO TO 50

IF (ZM ,6T. ZP~10,0) GO TG 70

IF (ZP ,GEes Z(K=1)) GO TO 40

ZM = Z(K=1)

RETURN ZM AND DPDZ FOK CONTINUOUS SOURCE

CANNOT CALCULATE <M AND DPDZ

IFLg = 0
G0 TO S0
IFLe = 1
GV 10 90
IFLe = 2
ReTURN
END

UBAK(K)=TPZ(Z({K) 2 ZP»UBAR(K) +UBAR(K=1) 1 Z(K=1))
(UBARK+ (ZP=£ (h=1) ) * (UBARZ+UBAR (K=1) ) *0.5) / (ZBARK+ZP=Z (K=1)PL203800

PL203700

PL203900
PL204000
PL204100
PL204200
PL204300
PL204400
PL204500
PL204600
PL204700
PL204800
PL204900
PL205000
PL205100
PL205200
PL205300



€9

1x
2%
J%
Yx
5%
6%

SUBROUTINE ARCOS, VERSION 59 REVISION 0

FUNCTION ARCOS(A)
ARCOS = ACOS(A)
ReETURN

EnD

ACS00100
ACS00200
ACS00300
ACS00400



9

1x
2%
3%
Y%
S«%
6%
Tx
8x
Ox%
10%
lix
12%
13x%
14x
15x
16*
17%
18«
19x
0%
21x
22%
23%
el x
25x
6%
27%
8%
e9x

10

15

20

25
30

SUBROUTINE LEAST, VERSION 5, KEVISION 0

SUBROUTINE LEAST(Z,TVsDPDZKsISWe2P,TVP)
DIMENSION Z(1)»TV(1)

IF (K +LEe 1) GO TO 30
= K

iv8 = 0,0

ZU - 0.0

DO 10 I=1.K

TVe = TVB+Ty (1)

2b = ZB+Z(1)

IF (ISW EQ, 0) GO TO 15
TvB = TVB+TvP

Lo = ZB+ZP

L = L+l

TvB = TVB/FLOAT(L)

b = ZB/FLOAT(L)

Si = 0, 0

Se = 0,

DO 20 I= 1 K

S1 = S1+(2()=2B)*(TV(1)=TVB)
S2 = S2+(4(L)=2p)*xe

IF (ISW +£Q, 0) 6O TO 25

Si z Sl+(ZP-Zb)*(TVP-TVB)

Se = S2+(2P=2B)%*2
DPDZz = S1/S2
CUNTINUVE

RETURN

EnND

LST00100
LSTG0200
LST00300
LST00400
LST00500
LST00600
LST00700
LST00800
LST00900
L5T01000
LST01100
LST01200
L5701300
LST01400
LST01500
LST01600
LST01700
LST01800
LST01900
15702000
L5T02100
LST02200
LST02300
L5T02400
LST02500
LST02600
LST02700




SECTION B

USERS' INSTRUCTIONS FOR THE NASA/MSFC MULTILAYER
DIFFUSION COMPUTER PROGRAM—VERSION 6

B.1 PROGRAM DESCRIPTION

The NASA/MSFC Multilayer Diffusion Program— Version 6 is designed to
calculate patterns of:

[ ] Concentration

° Dosage

) Time-mean concentration

° Average cloud concentration

° Time of cloud passage

e Ground-level deposition due to precipitation scavenging

) Ground-level deposition due to gravitational settling

Program options include the calculation of concentration, dosage and time-
mean concentration with partial reflection, with time dependent decay, and/or with
depletion due to precipitation scavenging. Also, the Program is capable of calcu-
lating ground-level gravitational deposition with partial reflection of material at
the surface. Other program options include the printing of all data inputs, the
printing of all model calculations, the plotting of concentration, dosage and/or time-
mean concentration on the printer page, and the plotting of concentration, dosage
and/or time-mean concentration on the SC4020 plotter at Marshall Space Flight
Center., The program can be operated alone or with the Cloud-Rise Preprocessor

Program described in Section A,
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The NASA/MSFC Multilayer Diffusion Computer Program—Version 6 is
written in FORTRAN IV and is designed for use on the Univac 1108 computer at
Marshall Space Flight Center, Huntsville, Alabama. The program requires 36, 000
locations of core storage on the Univac 1108 computer. The FORTRAN source list-
ing is shown in Section B. 5,and a complete list of program input parameters and pro-
gram options is given in Section B.2 and B.3. The program also requires mass
storage units 9, 11 and 13 for use as scratch files. It is the users’' responsibility
to assign these files and they can be assigned the Univac 1108 default file size. Also,
the user may optionally use mass storage file 10 and mass storage or tape file 12.

If used, these files were created by the Cloud-Rise Preprocessor Program given in
Section A, The assigning and managing of these files is, again, the users' responsi-
bility. Files 10 and 12 are discussed further under NVHCLC and INUNT on data
input card 1 in Section B.2.

B.2 PROGRAM INPUT PARAMETERS

Each program input data deck consists of a case identification card followed
by a namelist data deck, where the Ramelist name is $NAM2, These data can be in
punched card form or can be on mass storage and/or magnetic tapefrom the Pre-

processor Program, The first data card of each case contains:

Column 1 - Integer representing the vehicle for which the run
(NVHCLC) is to be made

= Titan ITIC

= Space Shuttle

= Delta-Thor 2914
= Minuteman II

= Delta-Thor 3914

G W N

Special Note - If Column 1 (NVHCLC) is input as zero or blank,
the Program assumes that multiple cases have been
stacked on mass storage unit 10 and magnetic tape
or mass storage unit 12 by the Preprocessor Program.
This Main Program will then execute all of the cases
sequentially and automatically without any additional
input. All variables on this one input card must be
blank or zero
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Column 2-7 - Six digit integer giving the month, day and year of
(METDTC) the meteorological data. Punch as MPDYYR.
Column 8-9 - Hour of the meteorological sounding, right justified
(NSNDC) (00-24),

Column 10-12 Model number (right justified). If mass storage

(NM@DLC) Preprocessor Program data is being used, make
sure this data item and all others on this card are
punched in the same way the Preprocessor has out-
put and printed them.

Column 13 - Number representing the pollutant,
(NPLNTC) 1 = HCl

2 = CO

3 = CO2

4 = AlyOg

Column 79-80 Data input logical unit number (right justified). If

(INUNT) columns 79-80 (INUNT) are 5, the program assumes
the remaining namelist ($NAM2) data cards are to be
read from the card reader. If columns 79-80 are
zero, blank or 10 the program assumes the data case
described by the variables on this card was prepared
by the Preprocessor Program and is to be found on
random access mass storage unit 10 and mass storage
or tape unit 12. The program will then search unit
12 (directory) for this case to determine the location
on unit 10 (inventory) where the case is to be found.
The data is then initially read from unit 10 and at the
completion of this read, will also read namelist
$NAM2 from the card reader. This second read of
the namelist data is for any updates to the main data.
If there are no updates, include only a $NAM2 and
$END card. ' At the completion of this case, the pro-
gram will cycle around for a new case card only if
the variable NPS in namelist §NAM2 below is zero.
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The namelist data variables are read after the case identification card and

only if column 1 (NVHCLC) is not zero and not blank., The namelist format is given

in Section B. 4 for those users not familiar with namelist input.

NAMCAS

TESTNO

NPS

ISKIP

72 Hollerith characters of general case identification informa-
tion., This information is printed in addition to the adjusted
cloud stabilization height, range and azimuth bearing and the

date and time of the run as a title page to the output listing.

The first 36 Hollerith characters (TESTNO (1) - TESTNO (6)
contain the meteorological case information. This information
is printed in the page heading and plot titles'following the words
"THE METEOROLOGICAL CASE IS".

Characters 37 through 60 (TESTNO (7) - TESTNO (10) contain
the name of the rocket vehicle for use in the page heading. (e.g.

TITAN IIIC)

Characters 61 through 72 (TESTNO (11) - TESTNO (12) contain
the name of the pollutant only if it is not HCl, CO, CO,, or
Al20g. (e.g. NOy).

This parameter is used to indicate multiple cases.

If NPS is set to 0, the Program assumes there is another case
to follow and cycles to read the next case identification card

(data card1).

If NPS is set to 1, the Program assumes this is the last case
to process and summarizes all cases processed at the end of

the output listing and stops.

Program control option array.
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ISKIP (1)

ISKIP (2)

ISKIP (3)

This option, if set non-zero, indicates patterns of concentra-

tion, dosage, time-mean concentration, deposition, etc. are to

be calculated and printed on the polar reference grid system
defined by XX and YY below. The grid system origin is the
vehicle launch site and all calculation distances are relative

to the origin. This option is the ISW(12) option in the Preprocess-

or Program.

This option, if set non-zero, is used to calculate maximum center-
line values of concentration, dosage, time-mean concentration,
and/or deposition along the cloud trajectory relative to the launch
site. This option is the ISW(13) option in the Preprocessor Pro-

gram,
If ISKIP (2) is set equal to 1, the model calculations are printed.
If ISKIP (2) is set equal to 2, the model calculations are plotted.

If ISKIP (2) is set equal to 3, the model calculations are both
printed and plotted.

The maximum centerline concentration, dosage, time-mean
concentration and deposition are determined by the use of a
spline function. At each radial distance (XX) from the origin,
the Program determines a curve via the cubic spline that passes
through each angular (azimuth bearing YY) grid coordinate with
the calculated maximum roughly in the midpoint of the curve.
The Program will then determine the maximum value and out-

put, the range and azimuth bearing to that maximum

This option, if set non-zero, is used to calculate isopleths of
concentration, dosage, time-mean concentration and/or depo-
sition. This option is the ISW(14) option in the Preprocessor
Program.
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ISKIP (4)

ISKIP (5)

If ISKIP (3) is set equal to 1, the isopleths are printed.
If ISKIP (3) is set equal to 2, the isopleths are plotted.

If ISKIP (8) is set equal to 3, the isopleths are both printed and
plotted,

This option is used only with the calculation of ground-level
precipitation deposition (Model 5). This option is the ISW(11)

option in the Preprocessor Program,

If ISKIP (4) is set non-zero, the maximum possible ground-level
precipitation deposition is calculated at points downwind from the
cloud position. These calculations are independent of the elapsed

time from T1M1 to the calculation point,

If ISKIP (4) is set equal to zero, the calculated precipitation
deposition at points downwind from the cloud position at time

T1M1 is dependent upon the elapsed time from T1M1 to the points.

This option controls the pollutant name and units printed in the

page heading and plot legend:

If ISKIP (5) is set equal to 1, the units of calculated HC1 concen-
tration are in parts per million (ppm) and dosage units are in
parts per million seconds. If HCI precipitation deposition is
being calculated (Model 5), the units of deposition are pH (sur-
face water acidity) or milligrams per square meter depending

on ISKIP(9) below.

If ISKIP (5) is set equal to 2, the units of calculated CO concen-
trations are in parts per million (ppm) and dosage units are in

parts per million seconds.
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ISKIP (6)

ISKIP (7)

If ISKIP (5) is set equal to 3, the units of calculated CO2 concen-
trations are in parts per million (ppm) and dosage units are in

parts per million seconds.

If ISKIP (5) is set equal to 4, the units of calculated A120 3 con-
centration are in milligrams per cubic meter (mg/m") and

dosage units are in milligram seconds per cubic meter.

If TESTNO (11) above is non-blank, then ISKIP (5) is used only
for units selection and the pollutant name is taken from TESTNO
(11). Also, calculated gravitational deposition (Model 6) is in

units of milligrams per square meter.

This option is used for printing purposes only and gives the
type of vehicle launch for which calculations are being made

and inserts the following in the page heading and plot legend.
If ISKIP (6) is set equal to 1, a ""STATIC FIRE" is assumed.

If ISKIP (6) is set equal to 0 or 2, a "NORMAL LAUNCH" is

assumed.
If ISKIP (6) is set equal to 4, a ""SLOW BURN" is assumed.

If ISKIP (6) is set equal to 5, the program omits this option from
the pageheading and plot legend.

This option controls the meteorological data used with Model 4,

If ISKIP (7) is set equal to zero, the Program assumes Model

4 is being used to determine concentration, dosage, etc., in a
layer where the pollutant distribution at cloud stabilization
varies substantially with height. The meteorological data used
in Model 4 is automatically determined from the meteorological

inputs assigned to the initial layers or sublayers.
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ISKIP (8)

ISKIP (9)

NXS

NYS

If ISKIP (7) is set equal to 1, the Program assumes Model 4 is
being used to determine concentration, dosage, etc., resulting
from changes in the meteorological layer structure. The meteo-
rological data used in Model 4 after time TAST (time of layer
structure change measured from time of cloud stabilization) is

taken from the input parameters ALPHL through TEMPL.

This option, if set non-zero, prints a detailed listing of all

Program inputs.

If set to zero, output of precipitation deposition (Model 5) is

assumed in milligrams per square meter.

If set to 1, output of precipitation deposition for HCI only is
assumed in pH (surface water acidity). If ISKIP (9) is setto 1,
all calculation and program output assumes that 0 is the maxi-
mum possible pH and 14 is the minimum possible pH in terms of

acidity.

Number of radial distances (range) XX in the polar reference
grid system. If NXS is set < 0, the default value of 41 is used
for NXS and the array XX is automatically filled from values

shown in Table B-3.

Number of aximuth bearings in the polar reference grid system.

If NYS is set < 0, this parameter is automatically calculated

and the array of azimuth bearing coordinates (YY) is automatically
filled. The value of NYS includes sufficient points in YY to pro-
vide a calculation pattern spanning 100 degrees (see Table B-3,

note 9).
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NZS - Total number of initial layer boundaries including the ground

surface boundary.

NCI, NDI, - These parameters each contain two values used in the maximum
NTI centerline calculations under ISKIP(2) and in the calculation of

isopleths under ISKIP(3).

The total number of isopleth values is given in the hundreds and
tens positions of NCI, NDI and/or NTI. If these positions are
zero, isopleths for the respective quantity (concentration, dosage,
time-mean concentration and/or deposition) is not calculated.

The number of critical pollutant levels (air quality standards) to
be identified in the plots for maximum centerline calculations is
given in the units position of NCI, NDI and/or N>TI. if this posi-
tion is zero, no plot is generated. If set to 9, a plot is generated
without indicators for critical pollutant levels (air quality stan-

dards).

If the units position of NCI, NDI and/or NTI is greater than zero
and net equal to 9, the critical pollutant levels (standards) must
be punched as the first values in the arrays CI, DI and/or TI

below.

NPTS -  Number of heights at which calculations are to be made, If
NPTS is set equal to zero or omitted, NPTS is defaulted to 1 and
ZZL (1) below is set equal to zero.

NVS -  Number of droplet or particle terminal fall velocities used to
calculate ground-level gravitational deposition from all layers

except the layer in which a destruct occurs (Model 6 only).
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NVB

DELX

Number of droplet or particle terminal fall velocities used to
calculate ground-level gravitational deposition from the layer in

which a vehicle destruct occurs (Model 6 only).

Array of radial distances (range) for the coordinates used in
calculations on the reference grid system, This array is auto-
matically filled if NXS= 0, (see NXS above). The last 2 points

in XX are used only for calculating isopleths; the second to last
point should equal 1.2 times the third to the last point and the last
point should equal 1.5 times the third to the lastpoint. Space the
XX values uniformly and use as many as the program will allow.
The user is cautioned to use the default values unless another

grid is required.

Array of azimuth bearings for the coordinates used in calculations
on the reference grid system measured clockwise from zero de-
grees north, This array is automatically filled if NYS = 0 (see
NYS above). Space the YY values densely toward the center of
the calculation sector and use as many as the program will allow.
The user is cautioned to use the default values unless another grid

is required.

Array of layer boundary heights in ascending order beginning with
the surface boundary height (the first layer is always the surface

layer).

Array of the radial distances (range) from the source location
(pointof cloud stabilization) in each layer to the center of the

reference grid system (launch site).
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DELY

UBARK

SIGAK

SIGEK

SIGXO

SIGYO

SIGZO

Array of azimuth bearings to the source location (point of cloud
stabilization) in each layer, measured clockwise from zero de-

grees north,

Source strength within each initial layer. The source strength
input units depend upon the model used and the pollutant for which
calculations are being made. Table B-1 gives the appropriate

input units for each model pollutant combination.

Mean wind speed at ZRK followed by the mean wind speed at the
top of each layer.

Standard deviation of the wind azimuth angle for reference time
ToK at ZRK followed by the standard deviation of the wind azimuth
angle at the top of each layer.

Standard deviation of the wind elevation angle at ZRK followed by
the standard deviation of the wind elevation angle at the top of

each layer.

Standard deviation of the alongwind concentration distribution of

the source in the layer (alongwind source dimension).

Standard deviation of the crosswind concentration distribution of
the source in the layer at a downwind distance XLRY from the
true source (crosswind source dimension), The default value is

SIGXO.

Standard deviation of the vertical concentration distribution of the
source in the layer at a downwind distance XLRZ from the true

source (vertical source dimension).
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TABLE B-1
SOURCE STRENGTH INPUT UNITS

Pollutant B
1
Mode HCL, CO, CO, AL,O4
1 1 2
2 1 2
3 1 2
4 1 2
5 2% 2
6 2 2
Code definition for Table B-1:
22,4 T 1013.2

e @ Q=¢ M 273. 16 P

(Concentration output units are parts per million (PPM)

e ® Q=¢
where
Q = Source strength in each initial layer
Q' = Total weight of the material in the layer in milligrams
T = Surface temperature in degrees Kelvin
P = Surface pressure in millibars
M = Molecular weight of the material

*If HCI precipitation deposition (Model 5) in pH units is being calculated, then
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TABLE B-1 (Concluded)

3 1 1 1 1

Q= (Q x10 - x in.\ © 25.4 © Mole. Wt. (gr) ¥ duration (hr)
(Rate hr.

or for maximum HCI precipitation deposition in pH units

3 1 1 1 )

— 1 -
Q = (Q x10 "x (Rate Ln-_) X 795.4 = Mole., Wt. (gr)
hrl

(Deposition output units for Model 5 is milligrams per square meter (mg/mz). How-
ever, deposition output can be in pH units for HCI depending on ISKIP(9).)

Deposition output units for Model 6 is milligrams per square meter (mg/mz) and
concentration output units for Models 1 through 4 are milligrams per cubic meter

(mg/m3)-
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ALPHA

BETA

ZRK

TEMPK

TIMAV

THETAK

TAUK

TAUOK

Lateral diffusion coefficient in the layer (default value is 1).
Vertical diffusion coefficient in the layer (default value is 1),

Reference height in the surface layer for meteorological meas-

urements (default value is 2 meters).

Virtual potential temperature at each layer boundary z. This
parameter is used only in the calculation of the wind speed shear
in the layer. If the wind speed shear is negative and the differ-
ence between the virtual potential temperature at the top and
bottom of the layer is also negative, the Program will use the
absolute value of the speed shear. If the temperature difference
is positive or zero, the program will use a wind speed shear of
zero. If the layer wind speed shear is positive or zerd, the vir-

tual potential temperature difference is not used.

Time over which time-mean concentration and average cloud con-
centration are calculated (default value is 600 seconds except for

CO, where it is 300 seconds).

Mean wind direction at ZRK followed by the mean wind direction

at the top of each layer.
Time required for cloud stabilization

Reference time for the standard deviations of the wind azimuth

angle SIGAK (default value is 600 seconds),

Adjusted cloud stabilization height.
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XRY

XLRY

XLRZ

ZZL

IZMOD

Distance downwind from a virtual point seource over which recti-

linear expansion in the lateral occurs (default value is 100 meters).

Reference from the true source at which SIGYO is measured (de-

fault value is zero).

Reference distance from the true source at which SIGZO is mea-

sured (default value is zero).

Vertical calculation heights., This parameter can include any

heights within the initial layer structure (default value is zero).

This parameter designates the model number or numbers for use
in each input layer. A brief description of the six Program models
is given below and a complete mathematical description of each
model is given in Section 3 of the main body of the report given

in the introduction. The possible model number combinations

input into IZMOD are given in Table B-2.

1 - Model 1, the source extends vertically through the entire in-
itial layer and turbulent mixing is occurring. It is assumed
that the vertical distribution of material is uniform with
height and the distributions of material along the along-wind
and the crosswind cloud axes are Gaussian. The digit1
is included in the array IZMOD for each layer in which Model
1 is to be used. Also, if any digit of IZMOD is 0, the Program

assumes Model 1 has been designated.

2 - Model 2 refers to the same source configurations as Model 1

in that the source extends vertically through the entire depth

of the layer and the distribution of material is uniform with
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TABLE B-2

POSSIBLE INPUT MODEL NUMBER COMBINATIONS

1zMoD 1 PROGRAM ASSUMES CALCULATIONS ARE MADE USING:

0 Model 1

1 Model 1

2 Model 2

3 Model 3

14 Model 1 is used prior to layer transition and Model 4 is
used after layer transition occurs at time TAST

24 Model 2 is used prior to layer transition and Model 4 is
used after layer transition occurs at time TAST

34 Model 3 is used prior to layer transition and Model 4 is
used after layer transition occurs at time TAST

4 Model 4 is used to accomodate to a variation of source
strength in the layer and layer transition is immediate
(TAST=0)

5 Model 5 is used and the layer structure and source dis-
tribution is assumed to be that of Model 1 when only the
digit 5 is given in IZMOD. The digit 5 can be com-
bined with any of the above digit combinations (145, 45,
35, ete.). When a 5 is combined with any of the above
digit combinations the Program assumes the layer struc-
ture and source distribution of that combination are used
with Model 5.

6 Model 6

The digits under IZMOD can appear in any order. For example,
14 is the same as 41 and 154 is the same as 415.
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height, In Model 2, however, it is assumed that no turbu-
lent mixing is occurring. The digit 2 is included in the
array IZMOD for each layer in which Model 2 is to be used
in the calculations (IZMOD =2, 2, 2, ete.).

3 -~ Model 3 differs from Models 1 and 2 in that the vertical ex-
tent of the source is less than the depth of the layer., The
model equation thus contains vertical expansion terms. The

digit 3 is input to IZMOD for Model 3 (IZMOD = 3).

4 - Model 4, the layer-transition model, may be used to cal-
culate concentration and dosage resulting from changes in
the meteorological layer structure. Model 4 may also be
used to calculate concentration and dosage in a layer where
the pollutant distribution at cloud stabilization varies sub-

stantially with height.
The application of Model 4 requires the following assumptions:

e The boundaries between adjacent initial layers or sublayers is
eliminated (at time TAST) and the layers are replaced by a single

layer
e Turbulent mixing is occurring in the resultant single layer

e The material in each of the initial layers or sublayers is (before

time TAST) uniformly distributed in the vertical

® Reflection occurs at the upper and lower boundaries of the re-

sultant single layer
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4 - Model 4, the layer-transition model, may be used to calculate
concentration and dosage resulting from changes in the
meteorological layer siructure. Model 4 may also be used
to calculate concentration and dosage in a layer where the
pollutant distribution at cloud stabilization varies substan-

tially with height.

The application of Model 4 requires the following assumptions:

° The boundaries between adjacent initial layers or sublayers is

eliminated (at time TAST) and the layers are replaced by a single

layer
] Turbulent mixing is occurring in the resultant single layer
° The material in each of the initial layers or sublayers is (before

time TAST) uniformly distributed in the vertical

) Reflection occurs at the upper and lower boundaries of the resultant

single layer

If the parameters TAST and ISKIP (7) are both set to zero (or omitted from
the inputs) and Model 4 is specified for use, the program assumes the function of the
model is to accommodate variations in the pollutant distribution with height in the
layer at cloud stabilization. For example, the surface mixing layer can be initially
divided into several sublayers where the source strength, although assumed to be
vertically uniform in each sublayer, varies from layer to layer, In this case the
initial layers are immediately reduced to a single layer and Model 4 calculates the
contribution from each of the initial sublayers to the composite concentration and
dosage field by permitting ‘turbulent mixing across the initial layer boundaries,
IZMOD would contain the digit 4 for each of the respective initial sublayers that

comprise the resultant single layer.
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If Model 4 is to be used to predict the concentration and dosage fields
downwind from a change in meteorological structure, the meteorological parameters
of the new resultant layer or layers must be specified. Also, the parameter
ISKIP (7) must be set equal to 1 and the parameter TAST set equal to the time (after
cloud stabilization) at which the layer transition (meteorological structure change)
occurs. Each of the initial sublayers that ére to be included in a single layer after
laver transition are specified by including the digit 4 in the array IZMOD, For
example, assume layers 1 through 4 are to be reduced to a single layer after layer
transition and layers 5 and 6 are also reduced to a single layer. The first four
values of IZMOD would include a 4, but they would also include the number of the
model to be used prior to layer transition (14, 24 or 34). The values of IZMOD (5)
and (6) for layers 5 and 6 would include a 9 and 4, respectively. The 9 is a special
flag to separate the resultant 2 layers after layer transition. Also, these last two
values would include the model number to be used prior to layer transition (14,

24 or 34). If Model 1 was to be used with 4 in the above example the IZMOD inputs
would be coded as IZMOD =4, 4, 4, 4, 9, 4 (or IZMOD = 4*4, 9, 4, or IZMOD =
4*14, 19, 14, etc.).

5 - Model 5 is used to calculate the amount of material on
the surface by precipitation scavenging. The digit 5 must
be included in the array IZMOD for each initial sublayer
through which precipitation is occurring. Model 5 uses the
layer structure and source distribution defined by any one
of Models 1 through 4. Thus, the array IZMOD must
include the appropriate model number for each layer that
describes the layer structure and source distribution. For
example, assume that Model 4 is being used to accommodate
to variations in the pollutant distribution with height in the
surface mixing layer at cloud stabilization and that the
surface mixing layer has been divided into 6 initial sub-

layers in which the distribution of material can be
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considered uniform. Also, assume that precipitation is
occurring through all 6 layers. The array I1ZMOD would
then contain six values equal to 45 for each layer 1 through
6 (IZMOD = 6%45). |

Model 6 is used to calculate the surface deposition due to
gravitational settling. The basic sou'rce configuration is
a volume source of finite lateral extent and unit vertical
extent. Other source configurations are treated by summing
the deposition at the ground resulting from a number of
basic sources arranged to simulate the desired configuration.
The model is essentially a tilted plume model in which the
effects of wind shear are taken into account. The axis of a
particle or droplet cloud of a given settling velocity inter-
sects the ground plane at a distance from the source and at
an angle from the mean surface wind direction that are
proportional to the total angular wind shear and the residence
time of the settling material in the layers between the source
and the ground surface. In any layer, the inclination of the
cloud axis from the horizontal is given by tan -1 v, / 4,
where VS is the particle or droplet settling velocity and @
is the mean transport wind speed in the layer. In all cases,
material released in the Kth layer and dispersed upwards by
turbulence is assumed to be reflected downward at the inter-
face of the Kth and (K + 1)th layers. The basic model is used
to calculate the ground-level deposition pattern for a single
value of the settling velocity. The total deposition pattern
is obtained by summing the results for all settling velocities
representative of the particle or droplet-size distribution of

the released material on a reference coordinate grid system.
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Only IZMOD (1) need be set equal to 6 as no other model

can be executed in the same case.

DECAY - Coefficient of time-dependent decay. If DECAY is set >0, then
concentration, dosage, time-mean concentration, etc., are

calculated with decay (Does not effect Model 5 or -Model 6).

ZLIM -  This parameter is the maximum height through which precipitation
can occur. If Model 5 is selected, ZLIM is automatically deter-
mined from IZMOD. If concentration, dosage, etc., are being
calculated with precipitation occurring (BLAMDA > 0. 0),

ZLIM is equal to the upper boundary of the uppermost layer in
which precipitation occurs (ZLIM is defaulted to Z(NZS)).

BLAMDA -  Precipitation scavenging (washout) coefficient. If Model 5 is
selected, this parameter must be greater than 0. Also, if Model
1, 2, 3 or 4 is selected with BLAMDA > 0 and without Model 5,
the Program assumes concentration, dosage, etc., are to be

calculated with precipitation occurring.

0.567 _

i ) 1
sec

n
hr

BLAMDA = 5.2 x10 (Rate(

’i‘IMl - Time of start of precipitation measured from the time of cloud

stabilization. (Not used for maximum precipitation deposition).

CI, DIand TI - Arrays of concentration, dosage and time-mean concentration
values respectively for which isopleths are calculated. There
can be two groups of data in each of these arrays, where both
of the groups are arranged in descending order, The values in
the first group are critical pollutant levels (air quality standards).
The number of values in this group is given in the units position
of the parameters NCI, NDI and NTI respectively. The second
group of values includes all other isopleth levels desired. The

total number of values in CI, DI and TI is givén in the hundreds
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TAST

GAMMAP

VS

PERC

ACCUR

and tens positions of NCI, NDI and NTI respectively. If pre-
cipitation, deposition or gravitational deposition is being calculated,

the array DI is used for these quantities.

Time of layer structure change (Model 4) measured from the time

of cloud stabilization.

This parameter is 1 minus the fraction of material reflected at

the surface (partial reflection). If this parameter is set to 0, the
Program assumes complete reflection; if set equal to .4, 60 per-
cent (. 6) reflection is assumed; and, if set equal to 1, no reflection
is assumed. If Model 6 is selected and partial reflection is
desired, the array GAMMAP must have a value for each particle
settling velocity category. For all other models, only GAMMAP (1)

need be set.

Droplet or particle terminal fall velocity distribution used in all
layers except a layer in which a vehicle destruct occurs (Model 6

only).

Frequency of occurrence of each velocity category VS (Model 6

only).

Accuracy constant for the line source simulation used in Model 6.
A value of 0.45 ensures that the calculated ground deposition is
within 10 percent of the deposition expected from a vertical line
source. If ACCUR is set to 0.32, the calculated deposition is

within 5 percent of that expected from a vertical line source.
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VB

PERCB

SCL

XMAXIN

YMAXIN

XSIZE

YSIZE

RASTIN

Droplet or particle terminal fall velocity distribution used in the
layer in which a vehicle destruct occurs. The layer must be the

top layer (Model 6 only).

Frequency of occurrence of each velocity category VB (Model 6

only).

Map scale factor in inches for isopleth plots. If the map scale
factor is 1 inch = 24000.inches, SCL would be input as 24000.
If set to zero, the Program will scale the isopleths within the

boundaries defined by XSIZE and YSIZE below.

Maximum alongwind distance from the launch site in meters for
isopleth plots. If set to zero, the Program will use XX(NXS-2)

as the maximum distance.

Maximum crosswind distance for isopleth plots in meters. If

set to zero, the Program will calculate YMAXIN.

The number of raster counts on the SC4020 in the X or east-west
horizontal plot axis for isopleths. If set to zero, the Program

will use 937.

The number of raster counts on the SC4020 in the Y or north-
south vertical plot axis for isopleths. If set fo zero, the Program

will use 899.

The number of raster counts per inch on the SC4020 for isopleth

plots. If input as zero, the Program uses 163, 2.
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XCIZE

YCIZE

XMAXJIN

YMAXJIN

Isw

JSW

The number of raster counts on the SC4020 on the X or alongwind
horizontal axis for maximum centerline plots, If set to zero, the

Program uses 937.

The number of raster counts on the SC4020 on the vertical axis
for maximum centerline plots. If set to zero, the Program uses

899.

Maximum alongwind distance in meters from the launch site for
maximum centerline plots. If set to zero, the Program uses

XX(NXS-2).

Maximum number of log cycles for the vertical axis of the
maximum centerline plots if ISW below equals 0 or 2. Maximum
value of the vertical axis if ISW below equals 1. If set to zero,

the Program determines YMAXJN,

Maximum centerline plotting flag. If ISW is set to 0 or 2, the
Program plots maximum centerline versus distance on a log-log

plot. If set to 1, the plot is linear on both axes.

Isopleth plot switch., If JSW is set equal to 0, the Program will
fit a cubic spline function to the discrete isopleth points and plot
a smooth curve through the points. If JSW is set equal to 1, the
Program will not use the spline function but will plot straight
lines between adjacent calculated isopleth points. This option
has been included because the spline function sometimes fails to
fit the data points when the isopleths are sharply curved. These
cases are recognized by a high frequency oscillation along the
plotted curve and can be corrected by smoothing the curve by

hand or replotting with JSW set equal to 1.
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The layer step change (transition) parameters below are used only if ISKIP (7)
equals 1 and Model 4 has been selected. These parameters are used only when Model
4 is being used to predict the concentration and dosage downwind from a change in

meteorological structure (see IZMOD, Model 4 above).

ALPHL Lateral diffusion coefficient in each new layer (Default value is 1).

BETL -  Vertical diffusion coefficient in each new layer (Default value is 1).
TAUL - Time required for cloud stabilization in the new layers.

TAUOL - Reference time for the standard deviation of the wind azimuth

angle SIGAL in the new layers (Default value is 600).

ZRL - Reference height in the surface layer for meteorological measure-
ments. This must be set only if the new bottom layer includes the

initial surface layer (Default value is 2).

UBARL -  Mean wind speed at the bottom and top boundaries of each new
layer. These values are input in ascending order of new layers
with the value at the top boundary preceded by the bottom. If the
new bottom layer contains the initial surface layer, UBARL at ZRL

should be input as the bottom value of this layer.

SIGAL -  Standard deviation of the wind azimuth angle for reference time
oL, at the bottom and top boundaries of each new layer. If the
new bottom layer contains the initial surface layer, SIGAL at

ZRL should be input as the bottom value of this layer,

THETAL -  Mean wind direction at the bottom and top boundaries of each new
layer. If the new bottom layer contains the initial surface layer,

THETAL at ZRL should be input as the bottom value of this layer.

TEMPL - Virtual potential temperature at the bottom and top boundaries of

each new layer. .
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B.3 CONDENSED TABLE OF NAMELIST INPUT PARAMETERS

The namelist data input parameters required for the NASA/MSFC Multi-
layer Diffusion Program are given in condensed form in Table B-3. The informa-

tion categories in the table are defined as follows:

NAMELIST - Name of the FORTRAN NAMELIST list to which the variables
belong

FORTRAN -~  Fortran symbolic notation defining the program input

MODEL -  Mathematical notation corresponding to the FORTRAN notation

UNITS - Dimensional units of the input parameters

LIMITS -  Numberical limits on input values

VALUE ~  Default value should the parameter have a value of 0

ARRAY SIZE -  Maximum number of core locations for the input parameter
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"~ TABLE B-3

TABLE OF INPUT PARAMETERS

1

' | NAMELIST :: FORTRAN Model Units Limits valud® g;?@
[ NAM2 li TESTNQ N/A N/A N/A Blanks 12
1 ' NAMCAS N/A N/A N/A Blanks 12
ISKIP N/A N/A @ 0 15
| NXS N/A N/A <41 41 1

| NYS N/A N/A =41 41 1

| NZS N/A N/A <16 0 1
: NDI N/A N/A =103 0 1
| NCI N/A N/A =103 @) 0 1
| NTI N/A N/A <103 0 1
NPTS N/A N/A =40 1 1

NVS N/A N/A =20 0 1

NVB N/A N/A =20 0 1

XX R Meters >0.0 41

YY A Degrees 0.0=% @ 41

=360.0
NPS N/A N/A Oor1l 0 1
Z zBl and ZTK Meters =0.0 z(i)% 0.0 16
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TABLE B-3

TABLE OF INPUT PARAMETERS

(Continued)
A
NAMELIST | FORTRAN Model Units Limits value® S;::é
NAM?2 DELX R Meters =0.0 0.0 15
DELY A Degrees 0,0 =¢ 0.0 15
: <360.0

Q Q ©) =0.0 0.0 15

K u u - >
UBAR UR and uTK M%teecril 0.1 0.1 16

K >
SIGA s {To} & Degrees 0.5 0.5 16

Tatk o)

4 =
SIGEK OeR & OETK Degrees 0.1 0.1 16
SIGXD o &) Meters >0.0 | N/A | 15
SIGY® %o {K) Meters > 0.0 SIGXg | 15

|
SIGZ¢ o K} Meters =00 ‘ 0o | °
ALPHA } N/A =0.0 | 1.0 15
oK | i
BETA By N/A =0.0 ' 1.0 15
|
ZRK Zp Meters = z(1) | 2.0 i 1
TIMAV T, Seconds | =0.0 600 or 360 { 1
' : . 0.0<96

| .

THETAK 0 Bl & 6 TK ; Degrees < 360, (I)( 0.0 16
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TABLE B-3

TABLE OF INPUT PARAMETERS

(Continued)
 NAMELIST | FORTRAN Model Units Limits vaiue® ;?:875
| NAM2 | TAUK T Seconds >0.0 N/A 1
| - TAUOK T Seconds =0.0 600. 0 1
H H Meters 20. 0 0.0 1
XRY %oy Meters =0. 0 100. 0 1
XRZ sz Meters =0.0 100,0 1
. XLRY Meters =0.0 0.0 1
| "Ry
- >
E XLRZ sz Meters 0.0 0.0 1
| ZZL z Meters =0, 0 0.0 1
[
| | 1ZMPD N/A N/A 1 15
| | DECAY k Seconds © | =20.0 0.0
i, &)
ZLIM Z. Meters - Z (NZS) 1
TIMI t) Seconds 20.0 ® 1
BLAMDA A Seconds™ | 0.0 ® 1
=
DI DK{xK, yK,zK} @ 0.0 6 10
=0, 0
cl X e Ver 2] @ 0.0 ® 1
. >
TI Xg {Ker Yo 23 @ 0.0 ® 10
T,)
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TABLE B-3

TABLE OF INPUT PARAMETERS

(Continued)
NAMELIST | FORTRAN Model Units Limits Value® Arvay
Slze®
NAM2 TAST t* Seconds 20,0 0.0 5
TEMPK q’BI & (bTK Degrees K =0,0 0.0 16
VS Vg Meters ;| =0.0 B 20
PERC f; N/A >0, 0 G) 20
ACCUR Re N/A ® ® 20
VB \ Meters >0.0 ®) 20
SK -1
Sec

PERCB £, N/A >0.0 ®) 20
=0, .0 1

HB SK Meters 0.0 0
GAMMAP 1-y, N/A =0 & <1 0.0 20
ALPHL e N/A =0.0 @ 5
BETL By N/A =0, 0 VB 5
TAUL T Seconds >0.0 TAUK 1
TAUGL T, Seconds =0.0 TAUGK 1
ZRL ZaL Meters =2.0 ZRK 1

=
UBARL ar, & UL MeteSr:C__l 20. 0 @ 10
SIGAL ApL (7o) & Degrees =0.0 D) 10
{r.}
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TABLE B-3

TABLE OF INPUT PARAMETERS

(Continued)
NAMELIST | FORTRAN Model Units Limits value® 5”@5
Size
NAM2 SIGEL OEBL & OETL Degrees >0.0 @ 10
THETAL 0BL & 07, Degrees =0.0 & @2 10
<360, 0
TEMPL ‘I’BL & q’TL Degrees K =0,0 0.0 10
SCL N/A Inches =0 Calculated 1
XMAXIN R Meters =0 Calculated 1
. YMAXIN N/A Meters =0 Calculated 1
XSIZE N/A Rasters =0 937 1
YSIZE N/A Rasters =0 899 1
RASTIN N/A Rasters/ =0 163.2 1
Inch
XCIZE N/A Rasters >0 937 1
YCIZE N/A Rasters =0 899 1
XMAXJIN N/A Meters =0 XX (NXS~2) 1
YMAXJIN N/A Log Cycled =0 Calculated 1
or Meters
ISW N/A N/A lor2 2 1
JSW N/A N/A 0orl 0 1
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TABLE B-3

"TABLE OF INPUT PARAMETERS

(Continued)

See Section B-2 for the range of values of the ISKIP options.
Units depend on model; see Section B-2 in the definition of Q
The column under Value is used to simplify the Program input deck by providing default values

should the parameter be intentionally omitted in the first data case or set to zero. All parameters

in Table B-3 remain their previous value for all subsequent cases unless changed in the input
list.

Units of dosage and concentration isopleth values must be consistent with Program output units,
milligrams/meter3 or parts per million, etc.

These parameters must have values other than zero only if they are used by the model selected
and only in the applicable layers,

See Section B-2 for the description of ACCUR.

Several variables are dimensioned to a larger value in the Program, but the extra space is used
for other purposes.
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TABLE B-3

TABLE OF INPUT PARAMETERS
(Concluded)

The default values of XX are: 500, 1250, 2500, 3750, 5000, 6250, 7500, 8750, 10000, 11250, 12500,
13750, 15000, 16250, 17500, 18750, 20000, 21250, 22500, 23750, 25000, 26250, 27500, 28750, 30000,

31250, 32500, 33750, 35000, 36250, 37500, 38750, 40000, 41250, 42500, 43750, 45000, 47500, 50000,

65000, 80000 meters. Default values of XX are used only if NXS is set to 0.

The default values of the YY are the average layer wind direction ¥ 180° rounded to the nearest

50 added to each of the following angles: -40, -35, -30, -27, -24, -22, -20, -18, -16, -14, -12,
-10, -8, -7, -6, -5, -5, -3, -2, -1, 0, 1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 14, 16, 18, 20, 22, 24, 27,
30, 40 degrees.,

The limit values given for NDI, NCI and NTI mean there is a maximum of 10 possible isopleth
values with a maximum of 3 critical pollutant levels (air quality standards) within the 10, The
total number of values is input in the tens and hundreds positions and the number of critical
pollutant levels is input in the units position.

IZM@D is a 3 digit integer where any one of the three digits can be an integer from 0 to 6 or the
integer 9. See Section B.2 for a complete explanation of 1Z M@D.

If these parameters are input, both bottom and top values are input respectively for each new
layer in the layer step change,

ZLIM is automatically calculated if IZM@D contains a 5 (Model 5).



B.4 DATA INPUT FORMAT

This Program uses the FORTRAN NAMELIST method to input data. Input
data must be in a specific form in order to be read using a NAMELIST list. The
first character in each card to be read must be blank., The first card in the NAME -
LIST list contains the NAMELIST name NAM2 preceded by the character $ or &.
The last card in the NAMELIST list contains $END (&END) to terminate the list.

The form of the remaining data items in the list may be:

a. Variable Name = Constant - The variable name may be a subscripted
array name or a single variable name. Subscripts must be integer constants. The

constant may be integer, real or Hollerith (nH alphanumeric characters) data.

b.  Awvay Name = Set of Constants (separated by commas) - The atray
name is not subscripted. The 4ef of constants consists of constants of the type integer

or real. The number of constants must be less than or equal to the array size.

Successive occurrences of the same constant can be represented in the form k*
constant.

The sequence of the input data parameters within the list is not signifi~
cant. A more detailed explanation of the FORTRAN NAMELIST can be found in
most FORTRAN language manuals, All Program input parameters are set to zero
prior to input of the first case. Parameters that are not used or have default values
need not appear in the input deck. When multiple cases are stacked, all parameters

retain their values from the last case and are changed only by input.

98



B.5 FORTRAN SOURCE LISTING FOR THE NASA/MSFC MULTILAYER DIFFU-
SION PROGRAM — VERSION 6

This section contains the complete FORTRAN source listing of the NASA/
MSFC Multilayer Program— Version 6.
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001

1x
2%
Sx
4 x
Sx
6%
T*
8x%
Ox
10x%
11x%
12%
13%
14x
15%
l6x
17%
18x%
19x%
20x%
21%
22%
23%
24 x
25%
6%
27x
28x%
29x%
20%
J1x%
S2%
33%
4%
I5%
S6%
37 %
S8x%

OO OO0 OO0 OO0 O0ON0

*%x NASA/MSFC MULTILAYER DIFFUSION PROGRAM— VERSION 6
*%

PROGRAM MODglL» VERSION 6, REVISION O

Xk
*k

3 K 3 o o o o R o 0 o o ok ok s ol o A6 Aok Kok B o o ol e e 3 o e K sk ok o oK oK o ok o of e ok ok ek K ko Kok kR oK kxR kR MDL 00100
* NASA/MSFC MULTILAYER DIFFUSION PROGRAM - VERSION 6
332 2 3K e 3 o 3 e 3 R o o ok 3 o 3R ok 3 3o o 3 o o 3K R o N o oK g K ok oK ok ok ok Kok Kok koK sk ko ok ko ok ko kK MDLL 00300

THIS VERSION OF THE NASA/MSFC MULTILAYER MODEL REQUIRES THE USE
OF MASS STORAGE LOGICAL UNIT 9 AND 13. THE NUMBER OF TRACKS CAN

BE THE SYSTEM DEFAULT. ALSO» IF INUNT BELOW EGQUALS O OR 10 OR IF

NVHCLC BELOW EQUALS 0 THE PROGRAM REQUIRES MASS STORAGE LOGICAL
UNITS 10 AND 11 AND TAPE OR MASS STORAGE LOGICAL UNIT 12. THESE
UNITS ARE THE SAME AS THOSE USED BY THE PREPROCESSOR PROGRAM. MASSMDL01000
STORAGE UNIT 10 REQUIRES AT LEAST 14 POSITIONS ON THE UNIVAC 1108 MOLO01100

AND FILES 12 AND 11 CAN BE THE SYSTEM DEFAULT,

Th1s VERSION OF THE NASA/MSFC MULTILAYER DIFFUSION MODEL
IS DESIGNED TU BE USED WITH OR WITHOUT THE MULTILAYER

PREPROCESSOR
DATA INPUT SEQUENCE

MDL00200

MDLOG40O
MDL00500
MDLO0600D
MDL00700
MDL00800
MDL.00900

MDL01200
MDL01300
MDLO1400
MDL 01500
MDL01600
MDL01700
MDL01800

- MDL01900

MDL 02000

*x DATA CARD1 (READ FOR EACH PASS OF THE PROGRAM UNLESS THE LAST CASE MDL(02100
.PROCESSED BY THE PROG HAD THE VARIABLE MPS SET NON=ZEROMDL.02200

NVHCLC = INTEGER REPRESENTING THE VEHICLE TO BE PROCESSED
1= TITAN I1I C» 2= SPACE SHUTTLE» 3= DELTA=THOR 2914
H= MINUTEMAN II» 5= DELTA=THOR 3914 (Il FORMAT, COL 1)
$$$ NOTE -« IF NVHCLC IS INPUT AS ZERO THE PROGRAM ASSUMES

THAT MULTIPLE CASES HAVE BEEN STACKED ON MASS
STORAGE UNIT 10 AND TAPE OR MASS STORAGE UNIT 12
BY THE PREPROCESSOR. THIS PROGRAM WILL EXECUTE ALL
OF THESE CASES SEQUENTIALLY AND AUTOMATICALLY
WITHOUT ANY ADDITIONAL INPUT. ALL VARIABLES ON

TH1IS ONE INPUT CARD MUST BE Z2ERO, I.E,

INPUT ONLY

MDL02300
MDL 02400
MDL 02500
MDL.02600
MDL 02700
MDL.02800
MDL 02900
MDL03000
MDL 03100
MDL03200
MDL03300




10T

9%
40x%
41
42x
43%
Gl
H5%
46
47 %
48x%
49x%
50
S1x
H2x
53x
S54x%
55x%
6%
7%
b8x
$9x%
60x
6l
o2x%
63x%
64 x
65x%
66x%
67 %
68x
69x%
70%
71x%
T2%
T3x
T4
75%
76x%

ONE BLANK CARD,

METDTC = 3 INTEGER WORD ARRAY FOR THE DATE OF THE MET DATA
MOUYYR (312 FORMAT» COLS 2=7)

NSNpC = SOUNDING HOUR (00=24) (12 FORMAT,» COL 8=9)

NMOLDC « MODEL NUMBER (I3 FORMAT» COL 10-12)
REMEMBER TO INPUT THIS NUMBER EXACTLY LIKE THE
PREPROCESSOR PRINTS IT IF USING PREPROCESSOR INPUT
DATA FROM MASS STORAGE,

NPLNTC = NUMBER REPRESENTING THE POLLUTANT, 1=HCL, 23CO»
3=C02, 4=AL203 (Il FORMAT, COL 13)

INUNT « DATA UNPUT UNIT NUMBEK, IF INUNT IS 0 THE PROGRAM SETS IT
TO 10 AND ASSUMES THE CASE IDENTIFIED BY THIS CARD DATA
IS TO BE FOUND ON MASS STORAGE UNIT 10 AND TAPE OR MASS

MDL.03400
MELO03500
MDL 03600
MDL03700
MDL03800
MDL 03900
MDLOQ4000
MDLO4100
MpLO4200
MDL 04300
MDLO4400
MDL 04500
MDLO4600

STORAGE UNIT 12, THE PROGRAM THEN READS THIS DATA AND ALSOMDLO4700

REAUS NAMELIST NAMZ2 FROM THE CARD READER FOR ANY UPDATES
OR MOUIFICATIONS TO THE CASE. IF INUNT 1S & THE PROGRAM
READS ALL REMAINING DATA THROUGH NAMELIST NAM2 VIA THE
CARD READER« (I2 FORMAT » COL 79=80)

NAMELIST NAM2 INCLUDES THE VARIABLES = TESTNO,ISKIP)NXSsNYS#NZS.

MDLO4800
MDLO4900
MDL 05000
MDL05100
MDL 05200
MDL05300
MOLO5400

NDI,NCI)NPTS)NTI»TIeNVSINVBeXXeYYZyDELXsDELY»QUBARK,SIGAK»SIGEKMDL0S500

SIGXQ»SIGYOQ)GAMMAP ) SIGZ0 e ALPHAYBETA» ZRK» TIMAV» THETAK» TAUK » TAUOK »
He XRY e XRZp XLRY # XLRZ2 92410 1ZMOD»DECAY » TIM1»BLAMDA, D1 CIy TAST 1 ZLIM,
HE» PERCB» VB VS»PERC»ACCURy ALPHL yBETL» TAUL » TAUOL » ZRL o UBARL s STGAL »
SIGEL» THETAL +NPS)NAMCAS » SCL, o XMAXIN YMAXIN» ISW o XMAXJIN» YMAXUN ¢
RASTINeXSIZE» YSIZE,XCIZEYCIZE » TEMPK» TEMPL » JSWoNVHCL ¢ METDAT »NSND
NMODL + NPLNT (SOME OF THESE VARIABLES ARE AUTOMATICALLY SET BY THE
PROGRAM, CONSULT THE DOCUMENTATION BEFORE PROGRAM USE)

SEE SUBROUTINE TAPEIN AND READER FOR INPUT DATA CODING
IMPQRTANT PROGRAM VARIABLES

ISK1P= PROGRAM CONTROL OPTJIONS
H = CLOUD STABILIZATION HEIGHT (METERS)

MOL 05600
MDL 05700
MDL 05800
MDL 05900
MDL 06000
MDL06100
MDL 06200
MDL06300
MDL.06409
MDOL 06500
MDL 06600
MDL06700
MDL 06800
MDL06900
MOL 07000
MDL07100
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1T d 2 = BOUNDARY HELIGHTS OF LAYERS (METERS) MDLO07200
78% C @ = SOURCE STRENGTH IN LAYER MDL07300
79% C UBAR = CALCULATED TRANSPORT SPEED IN LAYER MDLO7400
B0x% C ALPHA = LATERAL POWER LAW EXPANSION COEFFICIENT MDL07500
HB1x C BeTA = VERTICAL POWER LAW EXPANSION COEFFICIENT MDL0O7600
B2x% C S16Y0 = STANDARD DEVIATION OF THE LATERAL SOURCE DIMENSION (METER)MDLO7700
83x% C S1GAP = CALCULATED LATERAL DIFFUSION COEFFICIENT IN LAYER MDLO7800
Blx ¢ SIGX0 = STANDARD DEVIATION OF THE ALONG WIND SOURCE DIMENSION MDL07900
B85x% C (METERS) MDL08000
B6* o DELTHP = CALCULATEU WIND DIRECTION SHEAR IN°*LAYER MDL 08100
87x% C SIGZ0 = STANDARD DEVIATION OF THE VERTICAL SOURCE DIMENSION MDL 08200
bBax C (METERS) MDL08300
89x% C SIGEP = CALCULATED VEKRTICAL DIFFUSION COEFFICIENT MDL.O8400
YOx* C DELX = RANGE TO SQURCE IN LAYER RELATIVE TO ORIGIN OF REFERENCE  MDL0O8500
91x% C GRID SYSTEM (METERS) MDL0B600
92x% o DELY = AZIMUTH bEARING FROM 0 DEGREES NORTH TO SOURCE IN LAYER MDLOB700
93% C (DEGKEES) MDL 08800
QY% c THETA = CALCULATED MEAN WIND CIRECTION IN LAYER MDL 08900
95 C IZMOD = MODEL OR MODELS TO USE IN LAYER MDL0S000
96x% C DELU = CALCULATED WIND SPEED SHEAR MDL.09100
97x% C 2iL = CALCULATION HEIGHTS IN LAYER MDL 09200
98x% C DOS = CALCULATED VALUE OF DOSAGE MDL.09300
99x ¢ CON = CALCULATEL VALUE OF CONCENTRATION MDL.O9400
100% C PEAKD = PART OF DOSAGE EQUATION MDL09500
101 % C XX = RANGE TO CALCULATION POINT OF THE POLAR COORDINATE REFERENCE MDL09600
102x% c GRID SYSTEM (METERS) MDL0S700
1U3x C YY = AZIMUTH GEARING FROM 0 DEGREES NORTH TO CALCULATION POINT OF MDL09800
104 C THE POLAK COORUINATE REFERENCE GRID MDL09900
105x% C LAT = LATERAL TERM OF DOSAGE EQUATION MDL 10000
1U6x ¢ VER = VERTICAL TERM OF DOSAGE EQUATION MDL10100
107x% C VREF = REFLECTLION TERM OF DOSAGE EGUATION MDL 10200
108x% C T = SOURCE EMISSION TIME IN LAYER FOR GRAVITATIONAL DEP. (SEC)MDL10300
109x C TESTNO = METEORGLOGICAL CASE INFORMATION MDL10400
110% C Ul = DOSAGE ISOPLETH VALUES OF INTEREST MDL 10500
Ll1x c CI = CONCENTRATION ISOPLETH VALUES OF INTEREST MDL 10600
112% C Tl = TIME MEAN CONCENTRATION VALUES OF INTEREST FOR ISOPLETHS MDL10700
113x% C SI6Z = CALCULATLD STANDARD DEVIATION OF THE VERTICAL DOSAGE MDL 10800
blyx o DISTRIBUTION MDL.10900
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115x C S16y = CALCULATED STANDARD DEVIATION OF THE LATERAL DOSAGE MOL11000
116x c DISTRIBUTION MDL11100
L17x% c SIGX = CARCULATED STANDARL DEVIATION OF THE ALONG WIND DOSAGE MDL11200
418% C DISTRIBUTION MDL11300
119% C SwRzP = SQUARE ROOT TwO PI MOL 11400
120x% C L = LENGTA OF ckOLD IN ALUNG WIND GIRECTION MDL 11500
121% ¢ I = INDEX OF X COORDINATES MDL.11600
122% ¢ N = INDEX CF Y COORDINATES MDL11700
123% ¢ KK = INGEX OF LAYERS MDL 11800
layx C K = INDEX OVEK CALCULATION HEIGHTS 22L MDL 11900
i25x% C STOL = TEMP STURAGE mMDL 12000
126% o STOe = TEMP STURAWGE MDL12100
127% C ST03 = TEMP STORAGE MDL 12200
126% C TAST = TIME OF LAYER STRUCTURE CHANGE (SECCNDS) MDL 12300
129% c NgK = NO OF DISTINCT GROUPS OF LAYERS THAT FORM INTO ONE AT TIME MDL1240Q
150% ¢ TAST, MDL 12500
131 C ILK = INDEX ON NEw LAYERS AFTER TIME TAST MDL.12600
132% C NXS = NO OF x COGRDINATES MOL 12700
183% ¢ N¥YS = NO OF Y COORUINATES MDL 12800
134x a NZS = NO OF LAYEK bOUNDARIES MDL 12900
135% C NuI = NO OF DOSAGE ISOPLETHS MDL 13000
$36% C NCI = NO OF CONCEWTRATION ISOPLETHS MDL 13100
137 % o NTI = NO OF TidMp MEAN CONCENTRATION ISOPLETHS MOL 13200
138% ¢ NPTy = NO OF CALCULATION HEIGHTS ZZL MDL 13300
139% o RAD = PI/180 MDL 13400
L40% C NiNZ = NZ5=1 NO OF LAYERS MDL 13500
i41x o 1T0p = TOP OF NEw LAYER AFTEK TAST IN TERMS OF OLC LAYER STRUCTURMDL13600
L4 ¢ 1607 = BUTTOM OF NEW LAYER AFTER TAST IN TERMS OF OLD LAYER MDL13700
L43% C STRUCTUKE (ITOF AND IBOT INDEXES) MOL13800
L4 C XAST = CALCULATE DISTANCE TO ‘TAST MDUL 13900
L45% C S1GXNK = SIGX OF NEW LAYER STRUCTURE MDL 14000
LU6% C BLAMDASLAMBUA= wASHOUT COEFFICIENTY MDL 14100
L47x% o TiMl = TIME OF STAKT OF RAIN (SECONDS) MDL 14200
L48% C ZLIM = MAXIMUM HElGHT OF WASHOUT MDL 14300
149x o WASHOU = CALCULATE WASHOUT AT GROUNL MOL 14400
150% c UbARK = WING SPEEL AT EACH LAYER BOUNUARY, LOWER SOUNDARY OF LAYERMDL14500
191% C 1 FOR UpARK IS ASSUMED AT ZRK (METERS/SEC) MCOL 14600
152% ¢ SiGAK = SIGAP (INITIAL) AT EACH LAYER BOUNDARY, LOWER BOUNDARY OF MDL14700



701

153 C LAYER 1 FUK SIGAK IS ASSUMED AT ZRK (DEGREES) MDL 14800
15U C S16eK = SIGEP (INITIAL) AT EACH LAYER BOUNDARY, LOWER BOUNDARY OF MDL14900
i95% c LAYER 1 FOR SIGEK IS ASSUMED AT ZRK (DEGREES) MDL 15000
Lo6% C ZRK = REFERENCE HEIGHT IN SURFACE LAYER (METERS) MDL 15100
i57x C TRETAK = WIND DIRECTION AT LAYER BOUNULARIES (DEGREES) MDL 15200
158% C TAUK = TIMg [N SECONUS REQUIRED FOR LATERAL CLOUD STABILIZATION MDL15300
159% C TAUUK = SAMPLING PERIOD IN SECONDS AT THE TOP OF THE LAYER MLL 15400
i60% c DECAY = DECAY COEFFICIENT IN DOSAGE EGUATION MOL 15500
161 C UBARL = WIND SPEED AT BOTTOM AND TOP UF EACH NEW LAYER AFTER LAYERMDL15600
162% c CHANGE  (METERS/SEC) MDL 15700
163% C SiGAL = SIGAP AT BOTTOM AND TOP OF EACH NEW LAYER AFTER LAYER MDL15800
164x% C CHANGE  (DESREES) MDL 15900
165% c Si6el = SIGEP AT BOTTOM AND TOP OF EACH NEW LAYER AFTER LAYER MDL.16000
L66% c CHANGE  (DEGREES) MDL16100
167 ¢ ZKL = REFERENCE HEIGHT IN SURFACE LAYER OF NEW STRUCTURE (METERS) MDL16200
168x% C THETAL = WIND DIRECTION AT BOTTOM AND TOP OF EACH NEW LAYER AFTER MpL16300
169% ¢ TAUL = TIME [N SECONLS FOR LATERAL CLOUD STABILIZATION IN NEW MDL. 16400
L70x% C LAYER STRUCTURE MDL16500
171x% ¢ TAUQL = TIME IN SECONLS OF SAMPLING PERIOD AT TOP OF NEW LAYER MDL 16600
172% C JoOT = INPUT LAYER NUMBER OF BOTTOM OF NEw LAYER STRUCTURE MDL 16700
173x% c RELATIVE T0O OLD MDL 16800
174% c JIOP = INPUT LAYER NUMBER OF ToP OF WEW LAYER STRUCTURE MDL16900
L75% ¢ RELATIVE TO OLD MDL 17000
L76% C VS = SETTLING VELOCITY IN GRAVITATIONAL DEPOSITION MODEL MDL17100
177% c PERC = FREQUENCY OF VS MDL 17200
178% c ACCUR = DESIRED ACCYRACY COEFFICIENT (,45) INSURES THAT GROUND MDL17300
AT9% C DEPOSITION FROM NXCI POINT SOURCES IN THE LAYER VARIES MDL 17400
L80% C LESS THAN TEN PERCENT FROM DEPQSITION EXPECTED FROM A MDL.17500
161% c VERTICAL LINE SOURCE IN THE LAYER, FOR (.32) REDUCED TO  MDL17600
L182% C FIVE PERCENT MDL 17700
163x% c vy = SETVLING VELOCITIES FROM A BURST GR DESTRUCT IN LAYER NNZ MDL17800
184 x C PLRCE = FREQUENCY OF Vb MDL.17900
L85% c He = HEIGHT OF BURST (METEKS) MDL 18000
186% C PFWR = CALCULATED WIND SPEED POWER LAW EXPONENT MDL.18100
167% c GPWR = CALCULATED SIGEP POWER LAW EXPONENT MDL 18200
188% c MPWR = CALCULATEU SIGAP POWEK LAW EXPONENT MDL 18300
189% C DTHK = WINL ANGLE SHEAR MDL 18400
190% c NVS = NUMBEK OF SETTLING VELOCITIES VS MDL 18500
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191«
L92%
193%
194 %
195%
196x%
497x%
198x%
199x%
«00x
&0lx%
c02x%
<03
P
205x%
clV6x%
207x%
QU8
209x%
¢10%
PABE ]
2l2x*
213%
2lux
e15x%
21l6x
217x%
218%
219x%
c20x%
2elix
222%
223%
clbx
225x%
226%
227%
ce8x%

OO QOO CONCAO OO0

NvB = NUMBER OF SETTLING VELOCITIES VB

Ii = INDEX ON VS AND VB

PEP = TEMP STGRAGE

YBAKY = CALCULATED CORRDINATE OfF POINT ON CLOUD AXIS OF VS AT
INTERSECTION WITH GROUND (DEPOSITION)

XBARX = CALCULATEL CORRDINATE OF POINT ON CLOUD AXIS OF VS AT
INTERSECTION WITH GROUND (DEPOSITION)

UBARNK = CALCULATED WIND SPEED (DEPOSITION)

BETANK = CALCULATED BETA (DEPOSITION)

ALPHNK = CALCULATED ALPHA (DEPOSITION)

SGBAR = TEMP STORAGE

ANG = ANGLE T0 POINT XBAKX,YBARY (DEFOSITION)

NAC] = NUMBER OF POINT SOURCES IN LAYER (DEPOSITION)

DEPN = CALCULATED VALUE OF GRAVITATIONAL DEPOSITION

SIGYNK = SIGY OF NEW LAYER STRUCTURE IN CALCULATION OF DOSAGE AND
CONCENTRATION

SIGENK = CALCULATED SIGEP (DEPOSITION)

SIGANK = CALCULATEp S1GAP (DEPCSITION)

TIMAV CONCEWTRATION AVERAGING TIME (SECONDS)

AVCON = AVERAGE CONCENTRATION

PASSTM = TIME OF CLOUL PASSAGE

AVMXCN = MAXIMUM AVERAGE CONCENTRATION

XRY = DISTANCE COWNWIND FROM THE VIKTUAL POINT SOURCE OVER
WHICH RECTILINEAR EXPANSION OCCURS LATERALLY (METERS)

XRZ = DISTANCE DOWNWIND FROM THE VIRTUAL POINT SOURCE OVER
WHICH RECTILINEAR EXPANSION OCCURS VERTICALLY (METERS)

XLRY = DISTANCE FROM TRUE SOURCE TO POINT OF MEASUREMENT OF
SIGYO (METERS)

XLRZ = DISTANCE FROM TRUE SOURCE TO POINT OF MEASUREMENT OF
SiGZ0 (METERS)

GAMMA = FRACTION OF MATERIAL REFLECTED AT THE SURFACE (=1 FOR

COMPLETE REFLECTIONs =0 FOR NO REFLECTION)
GAMMAP = 1.0=GANMMA
NAMCAS = SPECIAL CASE IDENTIFICATION INFORMATION
SCL = MAP SCALE FACTOR IN INCHES FOR ISOPLETH PLOTS, IF THE MAP
SCALE FACTOR IS 1 INCH = 24000 INCHES THEN SCL WOULD BE
INPUT AS 24000, (IF 0 THE PROGRAM WILL CALCULATE SCL)
ISW « SWITCH FOR MAXIMUM CENTERLINE PLOTS, IF SET TO 0 OR 2

MDL 18600
MDL18700
MDL 18800
MDL 18900
MDL 19000
MDL 19100
MDL 19200
MDL19300
MOL 19400
MDL 19500
MOL19600
MDL 19700
MOL19800
MDL 19900
MOL20000
MDL20100
MDL20200
MDL20300
MDL20400
MDL20500
MDL20600
MDL20700
MDL20800
MDL.20900
MDL21000
MDL21100
MDL.21200
MDL21300
MDL21400
MDL21500
MDL21600
MDL21700
MDL21800
MDL.21900
MDL22000
MDL22100
MDL.22200
MDL22300



901

229%
230%
231 x%
E32%
233x%
234 x
235%
236%
237+
238
239%
PLIES
24 )%
242x%
a4 3%
SHy*
245%
2Hex*
2HT*
248x
249%
eO0%
291l
cD2%
eH3x%
Ol x
&O5%
256 %
207x
é58x%
259%

260%

2blx
cb2%
£03%
264 %
<65x%
2b6x*

OO OO OO0 OO0 OCTOOON0OCOO000

Lo
XMAXUN =

XMAXIN =
YMAXIN =
YMAXJN =

G=L.0G SCALING IS USED. IF SET TO 1 LINEAR IS USED,
MAXIMUM ALONGWIND DISTANCE FROM THE LAUNCH SITE FOR
MAXIMUM CENTERLINE PLOTS (METERS) (IF 0 PROG CALCULATES)
MAXIMUM ALONGWIND DISTANCE FROM THE LAUNCH SITE FOR

ISOPLETHS (METERS) (IF 0 PROGRAM CALCULATES)
MAXIMUM CROSSWIND DISTANCE FOR ISOPLETHS (METERS)
PROGKAM CALCULATES)

MAXIMUM NUMBER OF LOG CYCLES FOR THE VERTICAL AXIS OF

(IF 0

MOL 22400
MDL 22500
MDL22600
MDL22700

MDL 22800 .

MDL22900
MOL23000
MDL23100

THE MAXIMUM CENTERLINE PLOTS IF ISw = ¢ OR 2, OR, MAXIMUMMUL23200

VALUE OF THE VERTICAL AXIS IF ISW = 1,
CALCULATES)

(IF 0 PROGRAM

MDOL.23300
MDL23400

TeMPK = VIRTUAL POTENTIAL TEMPERATURE AT EACH LAYER BQUNDARY. THISMDL23500

TEMPL =

RASTIN =
XS[ZE
YoIZE

XCI¢ZE
YCIZE

NVHCL
METDAT =
NSNp = S
NMOLL =
NPLNT =

ARRAY 15 USED TO SEE 1F THERE IS A NEGATIVE LAPSE RATE
In THE LAYER. THE PROG CHECKS TO SEE IF THE WIND SPEED
SHEAR IS NEGATIVE, IF IT IS AND ALSO THE iAPSE KATE IS
NEGATIVE THE PROGRAM USES THE ABSOLUTE VALUE OF THE SPEED
SHEAR , IF THE SPEED SHEAR IS NEGATIVE AND THE LAPSE RATE
IS POSITIVE OR TEMPK IS NOT InPUYT THE PROGRAM USES 0 WIND
SPEED SHEAR.
VIRTUAL POTENTIAL TEMPERATURE AT EACH LAYER BOUNDARY OF
TriE NEW LAYER STRUCTURE,
THe NUMBER OF RASTER COUNTS PER INCH ON THE Sc4020 FOR
ISOPLETH AND MAXIMUM CENTER LINE PLOTS,
THE NUMBER OF RASTER COUNTS Ol THE SC4020 IN THE X OR
HORIZONTAL PLOT AXIS (EAST=WEST), FOR ISOPLETHS
THE NUMBER OF RASTER COUNTS QOiv THE SC4020 IN THE Y OR
VERTICAL (NURTH=SOUTH) PLOT AXIS FOR ISOPLETHS
THE NUMBEK OF RASTER COUNTS ON THE SC4020 IN THE X OR
ALONGWIND HURIZONTAL AXIS FOR MAXIMUM CENTERLINE PLOTS,
THE NUMBER OF RASTER COUNTS ON THE SCu4020 IN THE VERTICAL
AXIS FOR MAXIMUM CENTERLINE PLOTS
SAME AS NVHCLC
SAME AS METDTC
AME AS NSNDC
SAME AS NMODLC
SAME AS NPLNTC

MDL23600
MDL23700
MDL.23800
MDL23900
MDL 24000
MDL24100
MDL24200
MDL24300
MDL 24400
MDL24500
MDL24600
MDL24700
MDL24800
MDL24900
MDL25000
MOL25100
MDL25200
MpL25300
MDL25400
MDL.25500
MDL25600
MDL.25700
MDL25800
MDL.25900
MDL26000
MDL26100



Lol

c6Tx
c68x%
266x
270%
eT1x%
e72x
273x%
2T4x%x
275%
2T6x%
277«
c78x%
279%
280x%
cBlx
282%
2B83x%
284 x
285x%
286x%
287x*
288x%
289x%
290x%
e91x
292%
293%
294 %
295%
296 %
297x»
298 %*
299%
300
301«
S02x%
S03x
S04 x

COO0

MDL 26200
MDL26300
MDL26400
MDL26500

COMMON /PARAMT/ TESTNO(12), ISKIP(15) +NXSriNYSeNZS/NDIYNCI» MDL26600

INBK )NPTSINVS o NVE o XX(41) oYY (41)92(16) +DELX(15)»DELY(15),Q(15) MDL26700
2UBARK(16) +SIGAK(16)»SIGEK(16)»SIGX0(15)+»SIGYO(15)+SIGZO(15) MDL26800
SALPHA (20) +BETA(20) 9 ZRK» TIMAVy THETAK (16) y TAUK» TAUOK ¢ Hp XRY » XRZ MDL 26900

UXLRY 9 XLRZ¢ZZL(40) 9y IZMOD(15) ¢DECAY ) ZLIMy TIM1»LAMBDA,DI(10),CI(10)» MPL27000
STAST(05) »JBOT(05) »JTOP(05),VS(20)yPERC(20) 1 ACCUR»VB(20) »PERCB({20) »MDL27100
6HB » ALPHL. (05) yBETL (05) » TAUL » TAUOL » ZRL»UBARL (10) »SIGAL(10) »SIGEL (10)MDL 27200
ToTHETAL(10) yGAMMAP (20) »NTI,TI(10) )NPS)NAMCAS(12) MDL27300
COMMON /PARAMS/ UBAR(20) 2 SIGAP(20) yUELTHP(20) +»SIGEP(20)» THETA(20) +MDL2T400
1DELU(20) ¢ VER s VREF 1 PEAKD 1SIGZrSIGY»SIGX»SAR2P 1Ly THr I 0 JyKK»STOL MDL27500
2ST02+STO3»TRDr ILK/RAD/NNZy ITOP» IBOT» XAST(21) »SIGXNK » JFyPPWR2QPWRy MDL27600

SMPWi» I19DEP ) XBARXy SGBAR)NXCIoLATISIGYNK »GAMMA(20) ¢ NCCoyNDDNTT, MDL27700
UNCCCoNDDD o NTTT)NSW2 ¢/ MODLS (15) #KSW(5) + LINES» IM1»MDLS 1 NWD MDL27800
SYSV (41) 9 YBARY (41) ¢UBARNK (41) +»BETANK (41) o ALPHNK (41) »ANG(42) ¢ MDL27900
6SIGENK (41) +»SIGANK (41) +DEPN(H1941) yRNGo»AZMy IDATE(2)»ITIME(2) YT, MDL28000
TNYSS»CDAMX(3) MDL28100
DIMENSION CON(1),DOS(1)9AVCON(1)PASSTM(L) MOL28200
DIMENSION NUNM(12),0TNNM(2) MDL 28300

EQUIVALENCE (CON/,DEPN)» (DOS)DEPN(1+2) )y (AVCON,DEPN(193))» (PASSTM,DMDL 28400

1EPN(L %)) MDL 28500
REAL MPWRyL,LAT,LAMBDA MDL 28600
INTEGER TESTNO MDL 28700

DATA DTNM/GHPRECIP,OH GRAV/»NUNM/6H (MG/M% ) 3H%2) ¢ 6H
16/Mx 9 3H%3) 1 6H(MGSEC »6H/M%%3) ¢ 6H

(PPMy1H) »6H

(PH) y1H »6H(MMDL28800
(PPM»5H SEC)/NPLNTPMDL28900

2/6HAL203 / MDL29000
DATA ZEROES/0,0/ MDL 29100

%% INPUT SECTION *xx MDL.29200

SuRzgP = 2,5066283 MDL29300

RAD = ,01745329 MDL 29400

IFF = 1 MDL29500

MBR = O MDL29600

READ MODEL PARAMETERS MDL29700

CALL READER(IFF) MDL29800

IFF = 2

MDL29900



80T

S05%
S06x%
307 %
308x%
309%»
310=%

3l1ix

512%
J13%
314x%
315%
316x%
317%
518x%
319%
320x%
S2lx
322 %
323%
324x
325%
326%
327T*
328x%
329%
330%
331x%
332x%
333%
334 %
335%
336%
337 %
938%
359%
S40x
94 1x
IH2 %

IF (KSW(1) ,LE, 0) GO TO 5
EXECUTE GRAVITATIONAL DEPOSITION MODEL

CALL DEPOS
GV TO 700
CONTINUE
IF (ISKIP(2) (LEs 1+ANDGISKIP(3) ,LE. 1) G0 TO 6
IF (MBR ,EG, 5) 60 TO 6
MoR = 5
CALL IDENT(35,'nARD COPYs 1 EACHe PLUS FILMY')
CALL SETMIV(0,0,0,0)
CONTINUE
DO 8 I=1,3
COAMX(1) = 0,0
IF (ISKIP(5) ,EQs 1+AND,ISKIP(9) EGs 1) COAMX(1) = 14,0
ILK = 1
DO 10 Jz1,41
DO 10 I=l,4)
DEPN(I»J) = 0,0
CONTINUVE
KTK = 1
K = 1
NYSS = NYS
IMB = 0
IFG = 0
DO 500 KKs1,NN2

xxx LIST INPUT PARAMETERS %%
WRITE (60903) KK
WRITE (6+904)
IF (KK  NE. 1) 60 TO 92

MDL.30000
MDL30100
MDL30200
MDL30300
MDL.30400
MDL 30500
MDL.30600
MDL.30700
MDL 30800
MDL 30900
MDL.31000
MDL31100
MDL31200
MDL31300
MDL 31400
MDL31500
MDL.31600
MDL.31700
MDL 31800
MDL.31900
MDL.32000
MDL32100
MDL.32200
MDL.32300
MDL32400
MDL.32500
MDL32600
MDL32700
MDL 32800

WRITE (60905) Q(KK)+ZRK/UBARK (KK) ¢ UBARK (KK+1) ¢ SIGAK (KK) » SIGAK (KK+1MDL 32900
1) 1SIGEK (KK) 9SIGEK (KK+1) » TAUK» TAUOK y SIGXO(KK) »SIGYQ(KK) ySIGZO(KK)» MDL33000

2THETAK (KK) » THETAK (KK+1) » Z(KK) ¢ ALPHA (KK ) 9 BETA (KK ) o Hy DELX (KK) ¢
3DELY (KK) » IZMOD (KK) ¢ TIM1 o ZLIM9LAMBDA» TIMAV» XRY ¢ XRZ» XLRY » XLRZ

4y GAMMAP (1)
60 70 93

92 CONTINUVE

WRITE (60918) Q(KK)rUBARK (KK) UBARK (KK+1) »SIGAK (KK) ¢+ SIGAK (KK+1)»
1SIGEK(KK) 1+ S1GEK (KK+1) »SIGXO(KK) ¢SIGYO (KK) ¢ SIGZ0 (KK) » THETAK (KK) o

MDL33100
MDL.33200
MDL.33300
MDL33400
MDL33500
MDL33600
MDL.33700



60T

S43%
d4lx
S45x%
SH6x
S47 %
S48 x%
Q49 x
SO0 *
351 %
352%
393
354 x
355%
356x*
NLyg s
9b8x
959x
S60%
301 %
Jb2%
J63x%
S04 %
965%
66 %
267 %
S68x%
569x%
370%
371%
J72%
STI3x%
ST4x
375%
S76x%
STT*
ST7T8x%
379%
380%

2THETAK (KK+1) 9 2(KK) g ALPHA (KK) + BETA (KK) » DELX (KK) »DELY (KK) »
31<MOD (KK)
93 IF (KK +NEe« NWZ) GO TG 94
WRITE (60919) Z(KK+1)
94 CONTINVE
NNZILK = NNZ+]ILK
IF (NBK +EQ, G,OR.KK (NEs JBOT(ILK)) GO TO 97
IF (JBOT(ILK) .NE. 1) GO TO 96
LSP = ILK*2=1

MDL 33800
MDL 33900

MDL34000

MDL34100
MDL34200
MDL34300
MDL34400
MDL 34500
MDL 34600

WRITE (69920) ZRLUBARL(LSP)UBARL (LSP+1)»SIGAL(LSP)»SIGAL (LSP+1)MDL34700

1S1GEL (LSP) v SIGEL (LSP+1) » THETAL (LSP) o THETAL (LSP+1) o TAUL » TAUOL »
2ALPHA (NNZILK) ¢ BETA(NNZILK) p TAST (ILK) »JBOT (ILK) o JTOP(ILK)
60 70 97
96 CONTINUVE
LSP = JLK*2=1
WKITE (60921) UBARL(LSP) UBARL(LSP+1)»SIGAL (LSP)+SIGAL(LSP+1),

MDL34800
MDL34900
MDL 35000
MDL 35100
MDL 35200
MDL 35300

1SIGEL(LSP) v SIGEL (LSP+1) 9 THETAL(LSP) » THETAL (LSP+1) » TAUL » TAUOL » ALPHAMDL 35400

2(NNZILK) +BETA(NNZILK) » TAST(ILK) pJBOT (ILK) ¢ JTOP(ILK)
97 COUNTINVE
WRITE (60922) UBAR(KK)»THETA(KK) »DELTHP (KK) ¢+ DELUCKK) ¢ SIGAP(KK) o
1S1GEP (KK)
IF (NBK +EQ, 0,OR,KK.NE, JBOT(ILK)) GO TO 98
WRITE (6+923) UpAR(NNZILK),THETA(NNZILK) sDELTHP(NNZILK) ¢
1DELU(NNZILK) 9 SIGAP (NNZILK) )SIGERP (NNZILK)
98 CONTINUE
CALL TESTR(KTK)
WRITE (61917)
*xx GENERAL GRID PATTERN CALCULATIONS %%
140 CONTINUE
JF = NNZ+ILK=1
IF (KSW(2) ,LE. 0) 60 TO 145
IF (IFG +EQ, 1) GO TO 500
GO 7O 148
145 CUNTINUE
IF (K +6T. NPTS) 60 TO 500
IF (ZZL(K)=Z(KK+1)) 148,500,500
148 MDLS = MODLS(KK)
IF (NBK,GTs04AND KK ¢GE+IBOT,AND KK,LE,ITOP) MDLS = &

MDL 35500
MDL 35600
MDL.35700
MDL35800
MDL. 35900
MDL36000
MDL36100
MDL 36200
MDL.36300
MDL 36400
MDL36500
MDL36600
MDL36700
MDL 36800
MDL 36900
MDL37000
MDL37100
MDL37200
MDL37300
MDL 37400
MDL37500



01Tl

oblx
SB2x%
$H3x%x
S84%
S85x%
386 %
S8BT«
388%
589%
390%
391x
392%
39 3%
394 %
395x%
$96%
997 %
398x%
3Y9%
400x%
U1
402 x%
G03x%
408 x
405x
H4Ub*
4UT7x
408x%
409x%
410x%
4llix
4l2x%
413%
$14x
415%
416x
$17%
418x%

149

150

152
153

155
160

170

IF (NBK +LE, 0) 6U TO 149

IF (KK ,LT. IBOT,OReKK oGT, ITOP) GO TO 149

YT = THETA(UF)+180,0
ZBSL = Z(IBOT)
ZTPL = Z(ITOP+1)
GO 7O 150
YT = THETA(KK)+i80,0
ZBSL = Z(KK)
2TPL = Z(KK+1)
CUNTINUE
DEFAULT YY (ANGULAR AXES)
IF (IMB .EG, 1) 60 TO 153
IF (NYS .67, 0) GO TO 153
DEP = YT
NYSS = 41
DU 152 J=1/NYSS
YY(u) = DEP+YSV(J)
CUNTINUE
DO 200 I=1,NXS
DU 160 J=1»NYSS
IF (KSW(2) 6T, 0) GO TO 155
CALL BREAK(KeXX(I)YY(J))
COAMX (1) = AMAX1(CDAMX(1),CON(J))
CuAMX(2) = AMAXL1(CDAMX(2),D0S(J))
CUAMX(3) = AMAX1(CDAMX(3)»AVCON(J))
GO TO 160
CALL WASHT
CONT INUE
IF (KSW(2) ,LE., 0) GO TO 170
NMB = 1
GO0 T0 200
CONTINUE
QUTPUT GENERAL GRID PATTERN CALCULATIONS
KOUT = 4xI=3
CALL INTOUT(CON)KOUT1iNYSS»29141)
KOUT = 4xl=2
CALL INTOUT(DOS KGUTINYSSy2s1:1)
KOUT = 4x%x)=}

MDL37600
MDL37700
MDL 37800
MDL 37900
MDL.38000
MDL38100
MDL 38200
MDL 38300
MDL 38400
MDL38500
MDL 38600
MDL 38700
MDL 38800
MDL 38900
MDL 39000
MDL 39100
MDL 39200
MDL 39300
MDL 39400
MDL 39500
MDL 39600
MDL.39700
MDL 39800
MDL 39900
MDL40000
MDL40100
MDL40200
MDL40300
MDL40400
MDL40500
MDL40600
MDL40700
MDL40800
MDL40900
MDL41000
MDL41100
MDL41200
MDL41300



IT1T

419x%
420%
421x%
422%
$23%
424 %
425%
L26%
427 %
428x%
429x%
§50%
3] %
L32%
HOd*
434 %
435%
436%
ST %
+I8 %
439%
G40 %
G41x%
Gu42%
3%
GlUlx
L5 %
W46%
Wa7%
L4 O
449x%
400%
401%
42 x%
403%
454x%
455%
4O6%

200

204
205

500

700

177
800

CALL INTOUT(AVCON KOUT I NYSSe2,1,1)
KOUUT = 4%}
CALL INTOUT (PASSTM,KOUT,)NYSSy»2,1,1)
CONT1INUE
IF (KSw(2) ,LE, G) GO TO 210
IF (Z(KK+1) LT, Z2LIM) 6O TO 50¢
IFG = 1
QUTPUT WASHQU1 DEPOSITION PATTERNS
DO 205 U=1irNYSS
DO 205 ISLleNKS
IF (ISKIP(5) .61+ 1e0RJISKIP(9) +EQ, 0) GO TO 204
IF (DEPN(I»J) JLE. 0.0) GO TO 205
IF (DEPN(Iry) LT, 1.0E=14) DEPN(LsJ) = 1.,0E~14
DEPivn(Ird) = =ALOGLO(DEPN(I,J))
IF (DEPN(leu) JLE, 040) DEPN(LsJ) = 1,0E=20
CUAMX (1) = AMINLI(CDAMA(L)yDEPN(IrJ))
6L 70 205
CLAMX (L) = AMAXL(CUAMX(L1) »DEPN(IrJ))
COUNTINUE
MULS = B
Zel(l) = 2(1)
CALL GENPRT(1yZpSLZTFL)
GU 70 500
CUNTINUE
CALL GEMNPRT (Ko ZBSL,£TPL)
K = K+l
IF (K «6T, NPTS) 60 TO 500
IF (ZZL(K) (LT. Z(Kk+1l)) GO TO 146
CONTINUE
*kkxkx LOOP FOR NEXT TEST #x¥kkx
CONTINUE
WKITE (9) (ZEROESrJ=118)
IF (NPS .£Q, 0) GO TO 1
CUNTINUE
CUNTINUE
REAL AND WRLITE QUT SUMMARY INFO, FOR THIS RUN

MDL4 1400
MDL41500
MDL41600
MDL41700
MOL41800
MDL41900
MDL42000
MDL42100
MDL42200
MDL&42300
MDL.42400
MDL42500
MDL42600
MOL&42700
MDL 42800
MDL42900
MDL43000
MDL43100
MDL43200
MDL&43300
MDL43400
MDL43500
MDL43600
MUL43700
MDL43800
MDL43900
MDL44000
MDL44100
MDL44200
MOL44300
MOL&44400
MDL44500
MoLL4600
MDL44700
MDL 44800
MOL44900
MDL45000
MDL45100



cll

457 %
408%
HO9%
460 %
461 %
H62x%
463
464 %
LE5x%
466%
467x%
408 %
469x
470x%
471x%
$72%
473%
474x%
$75%
476x%
417*
478%
479%
480
481
$82%
483
J84%
485x%
486x%
Y87 %
L488%
489x%
4+90x%
491 x%
492x%
493 %
494 %

810 READ (9+EnND=880) IVHC1»IVHC2¢IVHCI)MMNTHsMOCAY #»MYEAR»MHR 9 NMODL ¢
1IFLNTL

READ (9) SUMH»SUMKNG » SUMAZM e TINMX

(COAMX (K ) yK=1p3) s RTOMX y ATOMX » ZTOMX » ZBSL 2 2TPL

815

820
829

830

831

832

853
840

850

LoTMDL =

ENDFILE 9
REWIND 9
IKUN = 1

IF (NwMDL +EQ, LSTMDL) 60O TO 830

0

(3) Gt, 0+s0) GO TO 850
IF (CDAMX(3)+6,0) 840,540,815

(2) LT,

READ (9)

NwMpL. = 1

IF (CDAMX
CONTINUVE

NwMpL = 5
I=1

Ww =1

1F (CDAMX
LSTMDL = NWMDY
LINES = 7

WRITE (69926) DTNM(L) o NUNM(J) o NUNM(J+L) 9 DTNM(T) s DTNM(I)

LiNgES = LINES+1

IF (LINES 0T, 55) 60 TO 829

WRITE (60927) IRKUN,IVHC1rIVHC2/,IVHC3sMVNTHIMDAY )MYEAR¢MHR ¢NMODL
IIPLNTLySUMH)RTOMX g ATONMX p ZTOMX» ZBSLy ZTPL»COAMX (1)

(COAMX(K) ¢K=1y3) yRTOMX ) ATOMX s ZTOMX » ZBSL » ZTPL.

YT = COAMX(3)+RTOMX+ATOMX+ZTOMX4+ZBSL+ZTPL

READ (9)

0+0) =3

IF (YT) 832,853,832
LINES = LiNpS+1

IF (LINES «6T,
WRITE (60929) RTOMXeATONX)2ZTOMX,ZiSLrZTPL Y CDAMX (1)

G0 7O 831
CUNTINUE
GO0 TO 870
I =2

NoaMpL. = 6
Ww =1

60 TO 820

IF (NWMDL +EQ, LSTMDL) GO TO 860

55) GO T0 &29

MDL.45200
MDL45300
MDL 45400
MDL45500
MDL 45600
MDL45700
MDL45800
MDL45900
MDL 46000
MDL46100
MDL.46200
MDL46300
MDL46400
MDL 46500
MDL46600
MDL.46700
MDL4 6800
MDL46900
MOL47000
MOL47100
MOL 47200
MDL47300
MDL47400
MDL47500
MDL47600
MDL47700
MDL47800
MDL47900
MDL48000
MDL48100
MDL48200
MDL48300
MDL4 8400
MDL 48500
MDL 48600
MDL 48700
MOL 48800
MDL48900



€11

495x%
496x%
497 %
498%
+99x%
500x%
501x%
902x%
503x%
504%
505x%
H06x
2U07%
508x%
509x
510x
Sllx
512
513x%
514x
515x
516x%
517%
518x%
519%
520%
521x
922%
523x%
524%
525x%
526%
527%
H28%
529%
530%
531%
H32%

855
857

8e0

8ol

862

863

870

880

903
904

905 FORMAT (4HO Q=,E14,8¢6Hs ZRKZ9F7.3917H, UBAR AT BOTTOM=)F8,4s14H,

LSTMDL = NWMDL
J =9

I =11

IF (IPLNT1 (NE, NPLNTP) GO TO 855
J 5
I 7
CONTINUE

TIMX = TIMX/60.0

LINES = 7

WRITE (69925) TIMX,NUNM(J) yNUNM(J+L1) pNUNM(T) o NUNM(I+1),NUNM(J)
INUNM(J+1)

LINES = LINES+1

IF (LINES +GT, 55) 60 TO &57

WRITE (6+928) IRUN)IVRCl»IVHCZs» IVRCI»MMNTHoMDAY sMYEAR ¢ MHR NMODL »
1IPLNTL1rSUMH RTOMX s ATOMX 2 ZTOMX » ZBSL ¢ ZTPL» (CDAMX(K) 2 K=193)

READ (9) (CDAMX(K) K=193) »RTOMX,ATOMXZTOMX»ZBSL»ZTPL

YT = CDAMX(1)+CUAMX(2)+CDAMX(3) +RTOMX+ATOMX+ZTOMX+2ZESL+2TPL

IF (YT) 862,863,862

LINES = LINES+1

IF (LINES +GT, 52) 60 7O &57

WRITE (60930) RTOMX2ATOMX, ZTOMX,ZBSL e LTPL s (COAMX(K) ¢ K=1p3)

GO 10 861

CUNTINUVE

CONTINVE

IRUN = IRUN+1

GU TO 810

CONTINUE

IF (MBR +&£@, 5) CALL ENDJOB

FURMAT (1HO,55X,11H**x*% LAYERs J296H *%xkk)

FURMAT (1R0,57X,16H** INPUT DATA xx)

MDL49000
MDL49100
MDL49200
MDL49300
MDL49%00
MDL49500
MDL49600
MDL&9700
MDL49800
MDL49900
MDL50000
MDL50100
MDL50200
MDL50300
MDL.504%00
MDL50500
MDL50600
MDL50700
MDL50800
MDL.50900
MDL51000
MDL51100
MDL51200
MDL51300
MDL51400
MDL51500
MDL51600
MDL51700
MDL51800
MDL51900
MDL52000

1UBAR AT TOP=)F8,4+18Hy SIGAK AT BOTTOM=,F8,5/14H SIGAK AT TOP=,F8.MDL52100
25¢116Hy SIGEK AT BOTTOM=¢F8,5115Hs SIGEK AT TOP=,F8.5¢7Hs TAUK=,F8.,MDL52200
33¢8Hr TAUOK=z»F8,3/7H SIGX0z9)FOs4r8Hr SIGYO=)F9s4r8Hr SIGZ0=¢rF9,4»1MDLE2300
49H, THETAK AT BOTTOM=»F8¢3,16H» THETAKR AT TOP=/iF8,3¢4H, Z=+F9,3/7HMDLE2400
S ALPHAZ F4.1lo0H BETAZ1Fhel 4Hr H=1F9.3)7H» DELX=rE14,8,7H, DELY=,EMDL52500

614,898Hy) 1ZMOUZ)I3)7He TIMIZIEL448/6H ZLIMZ))F9.30

MDL52600

79rs LAMBDAS F7,498Hr TIMAVZF8,3+6Hr XRYZ)FBe3r6Hy XRZ=1F843¢7THr XMDL52700



PI1

H3IIx
S5Ux
555«
536%
5537%
538%
539%
DHOx
Shlx*
S42x
S4Ix%
H4ix
ba5x
ol6*
SUT %
bU8x%
549 x%
550%
Solx
552x
553x%
boh*
555x%
596x%
557«
558x%
HHGx%
560%
561
562%
563x%
Ho4x
LOS%
566k
567x
$08x%
269%
570x%

BLRKYZ)F8,3¢7Hs» XLRZz¢Fb.3¢9H» GAMMAPZ/F5,3) MDL52800
917 FURMAT (12X,18(oH=="==")/) MDL52909
918 FORMAT (4HO Q=,E14,8¢117Hs» UBAR AT BOTTOM=¢FB8.4»14H,» UBAR AT TOP=,FMDL53000

18,4,18H, SIGAK AT BUTTOM=,FB845r15Hs SIGAK AT TOP=,F8.5/17H SIGEK AMDL53100

27 BOTTOM=1Fb,.5r15H: SIGEK AT TOP=)F8,5,8Hy SIGX0U=)F9e¢4r8H, SIGYO=sMDL53200

3F9.4,8kH, SIGZU=,F9,49119Hs THETAK AT BUTTOM=,F8,3/15H THETAK AT TOPMDL53300

G F8¢3r4Hr 2=9)F9.,398Hs ALPHASsF4.197H» BETA=IF4,1, 7H,» MDL53400
SDELX=0E14.8)7Hy DELY=S0E14,8/7H 1ZMOD=,13) MDLS3500
919 FORMAT (1Xr10H ¢ AT TOP=¢F10.4) MDL53600

920 FORMAT (6RO ZRL=yFTe3018H, UBARL AT BOTTOM=/,F8,4¢15H, UBARL AT TOPMDLS53700
1Z9)FB4018Hy SIGAL AT BOTTOM=F8,5¢15Hy) SIGAL AT TOP=sF8,5/17H SIGEMDLS3800
2L AT BOUTTOM=,F8,5,15H, SIGEL AT TOP=sF8,5019H, THETAL AT BOTTOM=,FMDLE3900
38,3,16H, THETAL AT TOF=9F8,3»7H, TAUL=/FB43/7H TAUOL=)F84¢318H, ALPMDL54000
GHL= Fl4o12THy BETL=sF4.107hy TASTSIEL4.8¢7Hy JBOT=»12+7H, JTOP=,12)MDL54100

921 FORMAT (18H(G UBARL AT BOTTOM=,F8.4y15kH, UBARL AT TOP=)F8.4¢18H, SIMDLSH200
16aL AT BOTTOM=,FB8,5¢15Hr SIGAL AT TOP=,F8,5/17H SIGEL AT pOTTOM=,FMDL54300
28,5,15H, SIGEL AT TOP=yF8,5¢19H, THETAL AT BOTTOM=/,F8,3¢16H» THETAMOLS4400
3L AT TOP=¢1F8,3¢17Hy TAUL='F8.3/7H TAUOL= F8.3¢8Hs ALPHLZ=FhelrTH BMDL54500
BETL=Z)F4,19THy TAST=eEL4,8,7Hy JBOT=»1&,7Hy JTOP=,12) MOL.84600

922 FURMAT (1H0,56HCALCULATED INPUT PARAMETERS FOR MODELS 19293 *kx* UMDL.54700
1BAR =)F10.5,9Hs» THETA =)F10,5,10Hs» DELTHP =/F10,5,8He DELU =+F10,5MDL54800
2/1%,09H, SIGAP =iF10,5/9H, SIGEP =,F10,5) MDL54900

923 FURMAT (1HO,63HCALCULATED INPUT PARAMETERS FOR LAYER CHANGE MODEL MDL55000
14 *xx UBAR =,F10G+5y9H» THETA =+F10,5,10H, DELTHP =/F10.5/1X,8H DEMDLS5100

2LU =¢FlGe5¢9H, SIGAP =+F10,5+9H, SIGEP =,F10.5) MDL55200
925 FORMAT (1H1,56X,15HSUMMARY OF RUNS/131H R VEHICLE DAMDLS5300
1Te TIME M CONST= CLD RISE RANGE AZIMUTH HEIGHT LAYER LMDLS5400
2AYER MAX PEAK MAX MAX PEAK/3H Urp20X»098HMO DY YR MOL55500
3 O ITUENT HEIGHT T0 70 OF EOTTOM TOP MDL55600
4 cone UOSAGE #F5.1¢5H MIN,/3H Ne28X¢8H(HR=Z) Ds10X¢51H(M) MDLES5700
5 mAXx PEAK MaX PEAK CALC, (M) (M) 'AGAI12A6910H TIME MDL55800
6MEAN/ 38X LHE» 18X 22HCONC CONC (M) 146X 4HCONC /38Xy LHL.» 18X MDL.55900
T3H (M) 16X SH(DEG) »S1X1A61A3/1X 165 (2Hw=) ) MDL5600¢
926 FURMAT (1H1,56X,15HSUMMARY OF RUNS/113H R VEHICLE DAMDL56100
1T TIME M CONST= CLD RISE RANGE AZIMUTH HEIGHT LAYERMDLS56200
2 LAYER MAX PEAK/OH U,20X938RMO DY YR 0 ITUENT HEIGHT MDL56300

3 TOr11X92HTO ) 8X )y 22HOF BOTTOM TOP 'AB4H DEP/3H N,28X,8MDLE6400
UH(HR=Z) Ds10XyS6H(M) MAX PEAK MAX PEAK CALC, (M) MDL56500



SI1T

5T1x
572%
573x
ST4x
575x%
576x%
577
578%
579x%
580x%

5(M) 2RO A/ 38X 1HE»16XeA66H DEP 1A6¢12H DEP (M) /38X LHL »2MDL56600
60Xr3H(M) 91 7TX9SH(DEG)/1X958 (2H==)) MDL56700
927 FORMAT (1X012p1X93A601302(1H/r12)p15'I3r1XvA6pF8.2oF10.2;F11.2,F12MDL56800
1.202FBs20:F11.3) MDL56900
928 FORMAT (1X0I291Xe3A601302(1H/012)01501311XeA6IF8e21F9,2/F842+F10,2MDLE7000
1)F8,2/F9.203F11,3) MDL57100
929 FURMAT (53Xy2F11,2,F12.202F8,2¢F11,3) MDL57200
930 FORMAT (S4XsF9.2+F8¢21F10,2+F8,201F9,2¢3F11,3) MDL57300
STOP MDLS7400
EnD MDLS7500



911

1%
2%
S
L
5%
6%
T*
8%
9%
10%
11x%x
12%
13x%
14%
15x%
16x%
17%
18x%
19%
20%
2lx
22%
23%
24 x
25%
26%
27 x
28x%
29%
S0 %
Sl*
3%
33%
Ik
S5k
36%
37 %
I8x%

SUBROUTINE READER, VERSION 6, REVISION O

SUBROUTINE READER(IFF)

COMMON /PARAMT/ TEsTNO(12), ISKIP(15) yNXSINYSsin2SeiNDIeNCI
INBK yNPTS o NVS)NVE e XX (UL1) oYY (41) 02(16) v DELX(15) yDELY (15),Q(15)
2UBAKK(16) 9SIGAK (16) »SIGEK (16) rSIGX0(15)sSIGYO(15)/»SIGZ0(15)
BALPHA (20) »BETA(20) »ZRK ) TIMAV ) THETAK (16) » TAUK» TAUOK »He XRY # XRZ s
UXLRYT o XLRZpZ2L (40) » IZMOL(1S) o DECAY » ZLIM, TIM1yLAMBDAYDI(10),CI(10)

RDR0O0100
RORQG200
RUR00300
ROR0OO400
ROR00500
ROR00600

STAST(05) »UBOT(05),uTOP(05)iVS(20) yPERC(20) 9 ACCURY VB (20) +PERCB(20) rRURCO700
6Hw » ALPHL (05) 9 BETL (G9) » TAUL» TAUOL » ZRL2UBARL (10) »SIGAL(10) »SIGEL (10)RDRG0800

TeTHETAL (10) yGAMMAP (20) +NTI,TI(10) oNPS)NAMCAS(12)

COMMON /PARAMS/ UBAR(20) 1SIGAP(20) yDELTHP (20) ¢+ SIGEP(20) r THETA(20) »

1DELU(20) » VERIVREF yPEAKD »SIGZrSIGY»SIGX)SGR2P ey THp I+ JyKK»STOL,
25102¢STO3 ¢ TRD e ILKeRADPINNZ ITTOP » IBOT s XAST(21) 1 SIGXNK 0 JF o PPWR» QPWR'r
IMPWR e I1)DEP, XBARX » SGBARYNXCIvLAT»SIGYNK ¢ GAMMA (20) #NCCyNDDNTT,
ANCCCoNDDD e NTTT yNSW2 o MODLS (15) 2 KSW(5) v LINES» IM1oMDLS NWD »

SYSV(41) ) YBARY (41) »UBARNK(41) v BETANK (41) » ALPHNK (L41) » ANG(H2)»
6SLIGENK(41) rSTGANK (41) e DEPN(41o41) 9»RNGoAZMy IDATE(2) » ITIME(2) v YT,
TNYSS»COAMX (3)

THIs SUBROUTINE READS ALL INPUT DATA AND CALCULATES NECESSARY

LAYER PARAMETERS

INTEGER TeSTNO

ReAL MPWR.L,LAMBDA

DIMENSION XSV (41),I4R1(1)

CUMMON /LuCal.5/ BLAMDA»TENMPK(16) s TEMPL (10) o NSNDyMETDAT(3) o NVHCL.»
INMOpL » NPLINT

DIMENSION NTFp(2)

CUMMON /PuTiS0/ SCL ¢ XMAXIN) YMAXIN)XSIZE»YSIZE,RASTIN)JSW

CUMMON /PLTLLG/ ISweXMAXJIN, YMAXUNXCIZE»YC1ZE

EQULVALENCE (NTFB» 1TOP)

EWUIVALENCE (4{ZR1,I5KIP)

DATA YSV/"350 ’-30. '_26- '-22.'-180 '-15. '-12'0 "‘10. '=8, r=6e '-50 1=U4 o
1'5.'-2.5!-2.7-1.5'—109'075"o50-.25'0.'.259.50.75;1.'1.5'2.!2.5'
23.04.15,!6.'8.'10.112.'15.0180922.'26.130.'35./

DATA XSV/25,¢10049200,49400,9600,,500491000,020004,3000,40004¢
150000'6000.'7000.'6000.'9000.'100000'11000"12000.'150000'14000.'
215000,¢+16000491700G+218000,+20000,,220004+24000,¢26000,+280004»
330000,9320004¢934000+936000,+38000, 400004042000, ¢r44000,,46000,,

ROR00900
ROR01000
RUR01100
ROR(01200
RDOR01300
RLRO1400
ROR01500
RUR01600
RURD1700
ROR01800
RDR01900
RLR02000
RDR02100
RORG2200
RDR02300
ROR02400
ROR02500
RUR02600
RURD2700
RUR02800
RUR02900
RDR03000
ROUR03100
ROR03200
RLRO3300
RDR0Q3400
RDR0O3500
ROR03600



LIT

39 %
40
41
42x%
L 3%
Qlx
45%
46%
47 %
48%
49x%
D0x*
O1x%
b2 x
D3%
by x
5%
L6*%
o7 %
H8x%
9%
60x
0l
02x%
03x
64 x
65x%
6%
67%
68x%
©9x%
T0%
Tl
T2%
T3%
Thx
T5%
Tox

OGO

71

450000,¢6500040E000G47/

MACHINE DEPLNDENT STATEMENT ASSUMES SIX EYTES/WORD
DATA TESTiNO/12%6H
LeG/S5QRT(1240)
NAMELIST /NAM2/ TESTNG)ISKIPeNXSoNYSINZSoNDIoNCIoNPTS)NTIZTI
INVS NVB o XX oYY 2 ZyDELX P LELY » Qo UBARK 1 SIGAK»SIGEK,SIGK09»SIGYO, GAMMAP»
251620 )ALPHA ,BETA» ZRK e TIMAV  THETAK » TAUK » TAUOK o H e XRY ¢ XRZ » XLRY » XLRZ ¢
3Z24L,IZMODYDECAY o TiMI o bLAMDAY DI CI»TAST  ZLIMHB»PERCE VB
UVSyPERC)ACCUR » ALPHL'BETL » TAUL » TAUOL ¢ ZRL y UBARL. » SIGAL»SIGEL » THETAL »
SNPS )y NAMCAS»SCL e XMAXENy YMAXIN 1SW e XMAXJN» YMAXUN» RASTIN

61 ASIZE»YSLIZEr XC1ZE ) YCIZE» TEMPK » TEMPL » JSW

Sricl =

/'NAMCAS/12%6H

ToyNVHCLyMETDAT » NSNL p NMOUL » NPLNT

IF (IFF +0T, 1) GU TO 2

ZERY OUT 1INPUT LISTS> FOR PROCESSORS WHERE CORE IS NOT

/

RDR0D3700
RLR0D3800
RLR03S900
RLRC4000
RDRQ4100
RDRO4200
RDORO4300
RDRO4400
RORO4500
RORO4600
RDRQ4700
RDRO4800
RORO4900
RUR05000

INITIALIZE TO ZERO, 608 IS THE LENGTH OF COMMON /PARAMT/» SUBTRACTRDR05100

12 FOR TESTNO AND 12 FOR NAMCAS

DO 1 1=1¢584

IRI(I) =
CUNTINUE.

0

CALL TAPEIN(IFF)
IF (IFF «NE, 0) GU TO 3

RETURN
CUNTINVE

D0 71 I=1,20
1eU=GAMMAP (1)

GAMMA (1)

NNZ = NZ2S=1
LaMpDA = BLAMLDA
NCC = NCIZ1U

NUD = NDI/1G
NTT = NTI/10
NCeCC NCi=NCC*10

NUDD = NDI=NDUL*10

NTTT = NT1=nTT*10

IF (XSIZE
IF (YSIZE
IF (XCIZE
IF (YCIZE

IF (ISW .LE,

.LE. 0.0)
oLE. U,0)
-LE. OQU)
+LE, 0.0)

XSIZE
YSIZE
XCIZE
YC1ZE

0) Isw = 2

RDR05200
RDR05300
RDR0O5400
RUR05500
RODR05600
RUR0S700
ROR(5800
RDR05900
ROR06000
RUR0E100
RDR06200
ROR06300
RORQ6400
RORGE500
RDR(C6600
ROR06700
RUR06800
RUR06900
ROURG7G00
RUR07100
RUR07200
RORQ7300
RLUROT7400



811

17*
78%
T9x%
B0%
Blx
B2%
B3x%
Blx
85%
HBHx
87 %
B8
89x%
YU
Yix
Y2x
93x%
94 %
9%
96 %
97 %
I8 %
99x%
+U0x
lUlx
1Uu2x%
103%
104
LU5%
LU6x%
i07x%
lu8=*
4U9%
110%
111%
112x%
113%
il4x

CC
cg

¢
Cc
Ce
CC

U £

10

12

i6

13

RASTIN = 440

Ir (RASTIWN JLis J4u) RASTIN = 13,2

Xol¢eE = 957,0

YoIZE 899,0

XCILE 957,0

YCI4E 899,0

IF (NXS 6T, 0) GO TO &
DLFAULT Xa

NAS = §)

DU o I=1eidXS

XA(L) = X5V(I)

CUNTINUE

It (TAUOK 06T, ulU) GU TO b
DEFAULT TAUOK

TAUQGK = 600,0

CUNTINUE

Dy 16 I=1,Nn2

DEFAULT SiGYO

IF (SIGYO(I) .5i. G«C) GO TO 9
SIGY0(1) = STexu(l)

CUNTINUE

IF (ALPHA(I) +G1, 0.0) GO TO 10
DeFAULT ALPHA

ALPHAC(CI) = 1,0,

IF (BETA(L) ,6T, 0.,0) GO 70O 12
DEFAULT BETA

BeTa(l) = 1,0

CUNTINUE

1F (IZMOD(I) 6T, 0) 6O TO 16
DEFAULT IdMOD

I40D(IY = 1

CONTINUE

IF (XRY «6T, 0.0) GO T0 1l¢
DEFAULT XRY

XKY = 100,0

IF (XRZ 0T, 3.0) GO TO 20
DeFAULT XKZ

RDRQ7500
RURCT76U0Q
RURQ7700D
RLR07800
RORQ7900
RDRO&0O0O0
RUR06100
RLDRB200
RURQ8B3C00
RUROBU00
ROR0&E500
RUR0#60Q
RUR(8700
RUOR0O&800
ROUR(CB90D
RURG9000
ROR09100
RDR09200
RuR09300
RLURO9LC0
RDRG9500
RDORO9600
RURQ9700
ROR(@9800
ROR09900
RDR1000O
RUR10100
RUR1€200
RDR1G300
ROR10400
RUR10500
RDR10600
RDR1070G0
RER10809
RUR10900
RDR11000
ROR11100
RUR11200



611

L15%
iléx
L17%
L18%
L19%
L20x*
A2l
ie2%
i23x%
ey
iEH%
L2D%
a27%
128%
129%
La0*
191%
1L92%
L93%
494 %
L195H%
L96%
L97%
108%
159%
L40%
IO RE
i42%
145%
LTS
L45%
Lb4ox
L7 %
148%
L4G %
490%
LOo1l%
Lo2%

| gl

24

b

75

e7

<9

-

30U
31

9&

XinZ = 100,0C

iF (TIMAV 0T, U.0) GO TC 2k
DEFAULT TiMav

TivipV = 600,0

i (ISKIP(D) ,tuw. &) 1IMAV = J6Q.0
Ir (ZRK 6T, 0,U) GO T 26

DeFAULT ZrK

kK = &,0

CulN INVE

IF (ISKIP(6) .cu. () 15KIK(B) = 2
CribcK IZMOD

KSw(2) = v

NokK = 0
Kow(l) =
v 75 Iz
JLOT(T)
JITGR (L) =
v 4% I=1,Nne

o
1,5
= G

Ii = 14MOL(L) /100
Ie = (IZMUD(I)=41%300)/10
1o = 1ZMOL(L)=Tl*iyb=ic*1ly

Ir (I «6T. &) GO To 27

IF (I1 Noe 64AND.LE oNEe 6eAND I3 N, 6) 6O TO 27

Kow(l) = 1
Guv [0 72

Ir (11eNEoDS AL I NEsDANDISWNESDS) GO TO 28

2ilm = Z(Li+1)
Ksw(g) = 1
Ii =z

1F (I2eEQeF40Re11.ENIYeOR IS JEuwe 9) 60 TO 29
IF (T2 MEH ANDTL,NEsh e ANDSIS Nee %) 60 TO 31

lasid = ‘;BKfl
doOT(ivuK) = 1
JiGP(HbK) = 1
NiAL = C
mupS(IL) = 4
Wik = MTabl+l

ROR11300
RUR11400
RUR11500
RUR11600
RUR11700
RUR11800
RLR11900
RuR12000
RUR12100
RuR12200
RCR12300
RUR12400
RuR12500
RUR12600
RUK12700
RLR12800
RLR12900
RUR13000
RDR12100
ROR13200
RUR13300
ROR13400
RuR13500
Rur12600
Rur13700
RUR13800
RLR13900
RUR14000
Rur1s100
Ruir14200
RUuR14300
KUR14400
RUR14500
RLR14600
RUR14700
RuK 14860
RUR14900
RUR1E5000



021

LD3%x
LD4x%
155%
156%
407 %
L08x%
L159%
FYGITE 3
i61%
102%
+03x%
Lol x
1695%
Lbox*
D7 %
L08x%
109x%
170%
171*
L72%
173%
o Thx
/5%
il6x%
1TT*
178%
179%
130x%
JR-B R
1bB2%
183*
184 %
185%
186x*
L87%
Ld8%
L89%
190%

34
K

/0

/e

73

74

36

Ir (NTAL +67, 3) wu Ty 33

Ir (Il ,Ede NTAL,OReIZ2 JEQ. NTALLORGIJ ,E@Q, NTAL) GO TO 33

Gu JO 32

Ir (NTAL oLT. %) Woblo(I) = NTAL
COUlINUE

NPT = 311

Do 70 I=1,11

el il) = <)

Gu 10 73

ir (NPTS 46T, 3) GO TU 73

NFTS = 1

CUNYTINUE

IF (LAMBDA LLi. 0,0) o0 TO 74

IF (ZLiM oLk, 0,0) LLiM = Z(HNLS)
CUNTINUE

v 96 I=1,N¢S

CHECK MINIMUM LIMiTS

IF (SICGAK{IL) LTe o2) SIGAK(I) = ,5
IF (SIGEK(I) JLT. o4) SIGEK(I) = ,1
IF (UBARK(I) JLTs 1) UBARK(I) = ,1

CUNT INVE

IF (NBK «cQ, Q) 6G T0 b7

Ir (ISKIP(7) 6T, 0) w0 TQ 40
DETERMINE LAYER CHANGL PARAMETERS
ZKl. = £ZRK

ii = =1
DU 38 I=1,HpK
1i = 11+2

NTAL = JBUT(D)

NiIAK = JTUP(I) _
UBARL(II) = UbAKK (iyTAL)
UnhARL(IT+1) = UBARK(INTAK+1)
S516aL(1T) = S16aK(NTAL)
SIGAL(II+1) = SEGAKINTAK+1)
SLGEL(IT) = SIGEK({NTAL)
SIGEL(II+1) = SIGER{INTAK+1)

RUR15100
RDR15200
RLR15300
RLUR15400
RDR15500
RUR15600
ROR15700
RDR15800
RUR15900
RLUR16000
ROR1610¢Q
RUR16200
RDR16300
RUR16400
RUR16500
RUR16600
RDR16700
RUR16800
RDR16900

RUR17000

ROR17100
RDR17200
RDR17300
RUR174C0
ROR17500
RuR17600
RUR17700
RLR17800
RDR17900
KLR18000
RUR18100
ROR18200
ROR18300¢
RUR18400
RUR18500
RDR1&600
RDR18700
RDR18800



121

191%
i92x%
4935%
494 %
195%
196x%
497 %
498%
LY9x%
<U0*
201x%
cU2x%x
<03%
204 x
cUS%
<Uox
cU7x%
cU8x%
cU9%
210%
21l1lx
£12%
213x%
clbi*x
<ldx%
2lox
2l7x%
<18x%
219x%
&%
221%
wle*x
ce3%
el x
<25%
clbx
22T T*x
ceBx

(@}

a8

40

42

LT

4o

48

THETAL(II) = THETAK(NTAL)
THETAL(II+1) = THeTAK(WTAK+1)
ALPAHL (L)Y = aAlLPHA(NTAL)
BeTi(I) = BETA(NTAL)
TEMPL(IT) = TESPK(NTAL)
TeMPL(LIT+L) = TeMPn (NTAK+L)
CUNTINUE

TaUuL = TAUQK

TAUL = TAUK

GU 1O B2

CUNTINUE

IF (TAUOL 46T, 0.,0) GO TO 42
DeFAULT TalUul

TAUQL = 6u0,0

IF (ZRL 0T, Q.U) GV TO H&
DEFAULT ZRri

ZRL = ZRK

DO 48 I=leNpK

Ir (ALPHL(I) (6T, vel) GO TO 46
DeFaULT ALPHL

ALPHL(I) = 1.0

IF (BETL(I) 6T, 0,U) 60 TQ 45
DeFAULT BeTL

beT(l) = 1,0

CONJTINVE

NTAL = 2%iBK

DU 50 I=1/NTAL

CriecK MINLIMUM VALUES

IF {(SIGAL(I) LT, ,2) SIGAL(I) = ,5
Ir (UUARL(I) LT .1) UBAKL(I) = .1
IF (SIGEL(I) LLTs oi) SIGEL(I) = .1

CONTINUE
NIAK = NNZ+1
NTAL = NNE+HNBK

CuMBINE ALPtA AND pETA WITH ALPHL AND BETL

DU 54 I=NTAR'inTAL
InNg = I=lilNg
ACPHA(I) = ALPHL(LINNZ)

ROR18900
RUR19000
RDR19100
RDR19200
RDR19300
RDR19400
RUR19500
ROR19600
RUR19700
RUR19800
RDR19900
RDR20000
RDR20100
RUR20200
RUR20300
ROR20400
RDR20560
RUR20600
RUR20700
RUR20800 .
ROR20900
RDR21000
RUR21100
RDR21200
RDR21300
RUR21400
RUR21500
ROR21600
RDR21700
RUR21800
RDR21900
RUR22000
RDR22100
RUR22200
RDR22300
ROR22400
ROR22500
RDR22600



cel

<CI¥ beTAa(l) = BT (INNZ) RUR22700
e90* Ot CUNT LivuE ROR22800
cOolx 97 CUNTINUE RDR22900
32 % 58 CuNTINUE RDR23000
233% STO0L = (TRAUK/1TAUORK ) *x* (042 ) *RAD RUR23100
So4* S = (L(2)/4KrK) RDR23200
£I5% Si = 1.0/7AL0G(S) RUR23300
<I6% P = R38(UbARK(2) »UsARK (1) ,S1) RERz2340Q
<O T x C ColbCULATE UpAR FOR LAYER 1 ROR23500
cI8% UsAk(1l) = Rpll(UBAKK(L)sPpZ(2)0<RR) ROR23600
< I99% s PPWR = P RDR237060
cHOx Ir (NNZ T, 2} 60 10 152 RDR23800
S41x% v 150 I=crivhc RULUR23900
242 % C CALCULATE UpAR FOK LAYERS 2 TU nNNZ RUR24000
cH3x% 190 UbAr(I) = 0,5« (uUBAK{I+1)+UBARK (1)) RDR24100
cHix 152 P = RBB(ISL1GAK(Z2) 1HIGAK{L1) »S1) RUR24200
a4bx C CALCULATE SiGuP FOK LAYER |1 RDR24300
<H4ox* S4GAP(L) = STOlxRBLIL(SIGAK (L) 1PeZ(2) 1 LRK) ROR24400
2U4Tx MFWR = P ROR24500
c48* Ir (NNZ T, &) GL TO 162 RDR24600
249% 5102 = RALK(TAUK/Z6(U0) %%k, 2 RDR24700
eO0* DU 160 I=2riiNe RUR24800
<olx . CALCULATE SIGAP FUR LAYERS 2 TO NnZ RDR24900
e x 100 SLGAP (1) = Ueo*5TULX(SIGARK(4+1)+SIGAK(I)) RUR25000
2D3% lo2 P = RBB(SLGK(2)9SI6GER(L)»51) RDR25100
254 % C CALCULATE Si6eP FUR LAYER 1 RUR25200
P4el 13 SIGEP(L) = RBLLI(S10ERK(1)rP2Z2(2)+2RK)*KAD RUR25300
206 % IF (NNZ «.T, 2) GO TO 172 RDR25400
SOT % JFWR = P RDR25500
eb8x% LU Q70 I=<2rivNe RUR25600
2H9% C CALCULATE SI6GeP Fur LAYERS 2 TO NNZ RDR25700
<60% 170 SIGeP (L) = ((SIGER(I+L)+SIGEK(I))%RAD)*%0.5 RDR2580¢
cblx 172 Dvu 180 I=1lsinNZ RLR2590Q
cb2x J o= ROR26000
263% C CALCULATE THETA Fur ALL LAYERS KDR26100
<4 % THETA(YL) = Voo (THETAR(J+1)+THETAK(J)) RUR26200
<b65% IF (ABS(THETAK(J+1)=THETAK(J)) 6T, 150,0) THETA(Ll) = THETA(I)= RUR26300

206 % 1140,0 RDRz6o400




g¢1

coTx
cO8x%
269x%

<70%

el1lx%
272%
213x%
eTlhx%
275%
276x
2T7%
278x%
279x%
280%
281lx
P3. X
283x%
etk
285x%
286%
287 *
268x%
289x%
290%
FAE
eY2%
2Y93x%
294 %
295x%
296x%
297%
298x%
299%
200*
301 %
S02%
a03%
UG %

130

185

186

187
188

192

CALCULATE DELTHP FOR ALL LAYERS

DeLTHP(I) = THETAK (v+1)=THETAK(J)

IF (DELTHP(I) ,6T, 180.,0) DELTHP(I) = 360,0=DELTHP(I)
IF (DELTHP(i) JLT. =180,0) DELTHP(I) = 360,0+DELTHP(I)
CUNTINUE :

DU 185 I=1rNNZ

CALCULATE DeLU FOR ALL LAYERS

DELU(I) = UBARK(I+1)=UBARK(I)

IF (DELU(I) .6E, 0,0) GO TO 185

IF (TEMPK(I+1)=TEMPK(I) «GE. 0.0) GO TO 185
DELU(I) = AuS(DELU(I))

CUNTINUVE

IF (KSw(l) ,GT, 0) GO TO 250

IF (NBK +£@, 0) 60 TO 250

STOL = (TAUL/TAUOL)**(0.2)%RADL

M = JTOP(L)

IF (JBGT(1) ,6T, 1) GO TO 186

S = (Z(M+1)/2Ri)

Sl = 1,0/AL0OG(5)

iIF (ISKIP(7) .G6T, 0) GO Tou 192

DO 188 I=isnNBR

NNZL = NN&+}

Ml = JBOT(I)
Me = JTOP(I)
S = 0,0

Uy 187 J=mMl,M2

S = S+0,5%(UBARK (J) TUBARK (J+1) ) % (Z(J+1)=2(J))
UBAR(NNZI) = S/(Z(Me+1)=4(M1))

CUNTINUE

GO 1O 292

CUNTINUVE

IF (JBOT(1) .67, 1) GU TO 193

P = RB8(UsARL(2) »UBARL (1) ,51)

CALCULATE UpAR FOR NEw LAYER 1 (IF CONTAINS SURFACE)
UbAR(NNZ+1) = REll(UBARL(1)sPsZ(M+1)rZRL)

QFWR = P

Gv TO 197

CALCULATE UpAK FOR NEw LAYER 1 (IF DOES'NT CONTAILWN SURFACE)

ROR26500
RUR26600
RDR26700
RDR26800
ROR26900
RDR27000
RDR27100
RDR27200
ROLR27300
RDR27400
RDR27500
ROR27600
RUR27700
RUR27800
RDR27900
RDR280G0
RbR28100
RODR28200
RUR28300
RUR28400
RDR28500
RUR28600
ROR28700
ROR28800
ROR28900
RDR29000
RDR291060
ROR22200
ROR29300
RDRz22400
RUR29500
RDR29600
RDR29700
RDOR29800
ROR29900
ROR30000
RDR30100
RDR30200



Vel

3U5%
JU6%
07 %
aU8%
SU9x%
310%
Sllx
312%
313%
S 4%
315%
Slex
317x%
318x%
319x%
320%
321
322%
323%
S24x%x
325%
S26%
3E7 %
328%
929%
330%
331 *
J332%
333x%
S x
335%
356%
337 %
338%
939%
S40*
Shlx
42 %

193

197

200
202

210
2195

216
217

220
ezl

UBAR(NNZ+1) = (UBARL(1)+UBARL (2))*0,5

1¥ (NBK +uT, 2) GO TO 202

DU 200 I=2¢nBK

J = [x2=1

CALCULATE UBAR FOR NEW LAYERS 2 TO NBK

NNZL = NNZ+]

UBAR(NNZI) = (UBARL(J+1)+UBARL(J))*0.5

IF (JBOT(L) 6T, 1) GO TO 210

P = Ro8(SIGEL(2)»SIGEL(1),51)

CALCULATE SiGEP FOR NEW LAYER 1 (IF CONTAINS SURFACE)
SIGEP(HINZ+1) = RBLL1(SIGEL(1)ePeZ(M+1),2RL)*RAD
Gu TO 215

CALCULATE SIGEP FOR NEW LAYER 1 (IF DOES'NT CONTAIN SURFACE)
SIGEP(NNZ+1) = ((SIGEL(2)+SIGEL(1))*RADI*0,5
IF (NBK «&T, 2) GO0 TO 217

Cu 216 I=2/HBK

J = Ix2=1

CALCULATE SIGEP FOR NeW LAYERS 2 T0O NBK

HNindi = NNZ+]

SIGEP(KNNZL) = ((SIGEL(J+1)+SIGEL(J))*RAD)*0,5
IF (ISKIP{(7) .67, G} 6O TO 226

DU 225 I=1sNBK

CALCULATE THETA FOR New LAYERS 1 TO NBK

NNZL = NNZL+]

Mi wBOT (1)

Me JTOP(I)

T1 = THETAK(M1)

ANG(M1) = T1

S = 0,0

L0 222 J=Ml,Me

Te = THETAK(J+1)

IF (ABS(T2=i1) .LE, 180,0) GO TO 221

IF (T2 ,6T. T1) GO TO 220

Te = T2+4360,0

GuU TO 221

Te = T2~=360,0

P = 0,5%(T2+T1)

Tl = T2

it 4 n

RDR30300
RDR30400
RDR30500
RDR30600
ROR30700
RDR30800
RUR30900
RUR31000
RUR31100
RDR31200
RDR31300
RUR31400
RUR31500
RDR31600
RDR31700
RDR31800
RDR31900
RDR32000
RDR32100
RDR32200
RDR32300
RDR32400
RDR32500
RUR32600
RDR32700
ROR32800
RUR32900
RDR33000
RDR33100
RDR33200
RDR33300
RDR33400
RDR33500
ROR33600
RDR33700
RDR33800
ROR33900
RDR34000



Gg1

34 3%
Q44 %
S4S*x
SHH%
347 %
J48x
S49x%
JO0*
I01%
SD2%*
303*
354 %
K}elot ]
w006k
SHT*x
P08 %
9O9x%
300
J61%
202 *
J63%
J64 %
S65%
566%
307 %
J68%
9b9x%x
ST0*
ST1x
S7T2%
373%
374x
375%
916%
STT*
S78%
S79%
2B (0%

222

223

ek

225

226

27
230

ANG (J+1) = T1

S = S+Px(L(u+tl)=2(J))
THETA(RNNZI) = S/(2(M2+1)=2(M1))
Tl - 000

Tﬁ - 0.0

MZ = M2+1

Du 223 y=Ml,M2

TL = Ti+2(J)

Te = T2+ANG(J)

P = 1,0/FLOAT (M2=pil+l)
Té = TexP

Tl = TixP

P = 0,0

S=0,0

DO 224 y=Ml,M2

P = P+(Z(J)=T1)*(ANG(u)=TZ)

S = S+4(Z(W)=T1)*xx%x2
DELTHPINNZI) = (Z2(m2)=Z(M1))*P/S

IF (DELTHP(NNZI) +6Te 180,0) DELTHP(NWZI)
IF (DELTHP(NNZI) oLTe =180,0) DELTHP(NNZI)

CONTINUE

G0 TO 230

DU 227 I=1»NBK
J = 2x]=1

NNZ] = NNE+|

THETA(NNZI) = 0,5 (THETAL (U+1)+THETAL(J))

360,0~DELTHP (NNZ1)
360+ 0+DELTHP (NNZI)

RUR34100
RDR34200
RDR34300
RUR34400
RDR34500
RDR34600
ROR34700
RUR34800
RDR34900
ROR35000
RDR35100
ROUR35200
RDR35300
RDR35400
RUR35500
RDR35600
RUR35700
RUR35800
RDR35900
RUR36000
ROR36100
RDR36200
RUR36300
RUR36400
RDR36500
RDR36600

IF(ABS(THETAL(J+1)=THETAL(J) ) 46741804 ) THETA(NNZ L) =THETA (NNZI) +180.ROR36700

DELTHP(NNLI) = THETAL(J+1)=THETAL(J)
IF (DELTHP(NNZI) 6T, 180,0) DELTHP(NNZI) = 360,0-DELTHP (NNZI)
IF (DELTHP(NNZI) oLTe =18G,0) DELTHP(NNZI) = 360.0+0ELTHP (NNZI)

CUNTINUE

CUNTINUE

DU 235 I=1/)NBK

J = Ix2=1

NinZ [ = NNZ+]

IF (ISKIP(7) ,hE. 0) GO TO 233
M1 = JBOT(I)

Me = JTOP(I)

RLR36800
RUR36900
RUR37000
RDR37100
RuR37200
ROR37300
ROR37400
RUR37500
RDR37600
RDR37700
RDR37803



921

9B 1%
28 2%
D0 3%
GB4 %
Jbbx*
W86k
S87*
S88%
S99 %
290 *
391 %
wY92%
$Y93%
Y4 %
995 %
396%
997 %
SY9b %
SY9%
4U0%
$Ul%
H02%
$U 5%
U4 %
4 U5
4U6x%
407
+UBx%
4+U9x%
+10%
Gllx
Gl2x
G413
Glyx
415x%
4l6*
417 %
418x%

2ol

ro
C
N

233

234

235

242

243

245

Tl = 000

T( - U.O

Dv d3l ;J:Ml,MZ
Ti = Til+UgAxK(J)
Te = T2+42(J)

P = 1,0/FLOAT (vig=Mm1+l)
Tl = T1xP

Te = TexP

P =20,0

S = 0,9

UV 232 J=MlyMe

P

= PH(Z2(J)=T)x(U3ARR{(J)=T1)

S = SH(Z2(U)=Te)*x%x2

DELU(NNZI) = (2(M2)=2(11))*P/S

v 10 234

CUNTINUE

DelLU(NNZI) = UBARL (J+1)=USARL (J)

CUNTINUE

IF (DELU(NNZI) L6E, 0,0) 60 TO 23%

Ir (TEMPL(J+1)=TEMPL(W) +GTe 0.G) GO TO 235
OELUCNNZI) = ABS(UELU(KNZI))

CUNTINUE ,

IF (JBUT(1l) 6T, 1) GO TO 242

P = RBB(S1GAL(2)9»S10AL(1),51)

CALCULATE S1GAP FOUR NEWw LAYER 1 (IF CUNTAINS SURFACE)
SIGAP(MNZ+1l) = STOL*Rull(SIGAL(1)yPeZ(NM+1)92ZRL)
Gu TO 243

CALCULATE S16GAP FOR New LAYER 1 (IF DOES'NT CONTAIN SURFACE)
STO1 = RAUX(TaAUL/600G.0) %%, 2

SLGAP(NNZ+1) = 0.5%5TO1*(SIGAL(1)Y+SIGAL(R))
CONTINUE

IF (NBK +T, ¢) GU TO 250

It (JBOT(L) JEG, 1) STOL = (TAUL/600.0) %% 42*¥RAD
DU 245 I=2/rnNBn

J S Ixe=l

CnlL.CULATE Si6AaP FUR Nii LAYERS 2 TO NgK

Nvdf = NNZ+]

S1GAP(RNNZI) = 0.5xSTOLIx(SIGAL(J+1)+S1GAL(J))

ROR37909
RUOR38000
RDR3&100
RPR28200
RUR383060
RUR38400
RDR38500
RUR2860(
RLUR3B700
RURZ8800
RUR38900
RUR39000
RDOR39100
ROR39209
RLR39300
RUR39400
RDR39500
RDR3S600
RUR39700
RDR329800
RDR39900
ROR4GO000Q
RLR401090
ROR40200
ROR%0300
ROR4040Q
ROR4 0500
RDR40600
ROR40700
RDR40800
ROR40900
ROR#41000
RDR41100
RUR®#1200
RUR413G0
RDR41400
RDR41500
ROR41600



Lg1

§19%
+2 0%

421l

+22%
423%
Helx
5%
426%
w2 7%
428%
G424 %
+I0x
@O1x%
LI2x%
433%
4%
+35%
HI6H*
37 %
+I8%
439x%
w4 0%
44 1%
Y4 2%
L4 3%
whix
445%
4+46%
Yo7 %
Glo*
w49x%
#H0%
401 %

250 CUNTINUE

Du 995 Iz=crivds

IF (H JLEs 2(1)) vG Tu 3%
395 CUNTINUE
396 Rk = LELA(i=1)

Achvi = DELT(1=1)

cce GeT DATE Alw 1IME (UNIVAC 1106 ONLY)

CALL ERTRAN{(9yNTF (L) o NTFL(2))
LUAL M/BU/ZYY [inTu LDATE(Ll) AND (&) OnN FIRST LLOOP
LUAL HR!MnESC INTO ATIME(L) AND (2) On SECOND LOOP
N = '/
ov 400 I=irc
J = 2xji=1
Chali MSFLL(URLI2)NTFEB(1) 00 IDATE(J))
CaLiL MSFLUCUrosineler ILATE(U))
CALL MSFLu(12,12/NTFB(I) v Lo IDATE(D))
CabL MSFLU(UropieSurILATE(J))
CAail MSFLO(ZB,12NTFEII) 0 IDATE (U+1))
4u0 CONTINUE

CccC Ewl DATE aNo TIME = PrRINT WITh AGerA2 FORMAT

C
C

WKITE (601000) NAMCAS) (TESTNO(I)»Izlr0) 2 IDATE»ITIME s H)RNG)AZM

3AVE INFO FOK LNu OF KUN SUMMARY
WRLTE (9) HeRNGyAZM» TLMAV
Ir (ISKIP{(8) .E@, 1) wRITE (6,MAM2)
ReTURN

ROR41700
ROR4180G0
RLUR41900
RLR42000
RUR421060
ROR42200
RLR42300
RUR42400
RDR42500
ROR42600
RURY2700
RUR42800
RDR42900
RLR43000
RLR43100
RUR4.3200
ROR43300
ROR&3400
ROR43500
RUR4 3600
RUR&3700
ROR4 3800
RURL 3909
RORAKH000Q
ROR44100
RGR44200

1000 FURMAT (1rilodl(/) e24Xo21 (Gipkk®k) /X o LHkp 82X s 1Ha/2LX 0 LH* 25X L2A0» HRURYH300

IXelppk/2UX o Lk g B Xy Lbk /20X o LE¥ 9 23Xy 6A6 ) 23X ¢ 1H* /24X L% 82Xy 1H*/

RORU444GO

1 2UXp L% p 25X » THUATE = »A6rA2,9H» TIME = »RDR44500
2RO A 25K e Lo 3 (/24X Lk 62X LH%) /724X 30H® ADJUSTED CLOUD RISE HEIRDR446QD
36rnT ZerBectYH, RANGE =1FF,2919H, AZIMUTH BEARING =eF7,.,2¢21 */24X»1RURGHTUQ

Ghixpp2X e 1H* /28X p21 (4H*¥%%) / LHL)
Enp

ROR44800
RUR44900



8¢1

1x
2%
3%
4%
Sx
6%
Tx
8x
9x%
10%
11
12x
13x%
l4x
15x
16x%
17%
18«
19x%
20x%
elx
22%
23%
24x
25%
26%
27*
28x%
29%
30x%
31x
S2%
%
34 %
5%
6%
3T %
S8

OOOOO0

SUBROUTINE TAPEIN, VERSION 6, REVISION O

SUBROUTINE TAPEIN (IFF)

COMMON/PARAMT/ TESTNO(12) 9 ISKIP(15) oNXSyNYSyNZSyNUIeNCI»

INGK  NPTS»NVS o NVE ¢ XX(41) 9 YY(41)+2(16) »LELX(15) yDELY(15)9@(15)
QUBARK (16) ¢SIGAK(16) s SIGEK(16)»SIGX0(15),SI6Y0(15),51620(15),
3ALPHA(20) +BETA(20) y ERKy TIMAVe THETAK (16) » TAUK» TAUOK o He XRY ¢ XRZ»
UXLRY ¢ XLRZ ¢ ZZL (40) ¢ IEMOD(15) +DECAY ¢ ZLTM» TIM1,LAMBDADI(10),CI(10)

TPN00100
TPN00209
TPN00300
TPNOO400
TPNOO0S00
TPNO0600

STAST(05) »JBOT(05) »JTOP(05) ,V5(20) »PERC(20) »ACCUR»VB(20) yPERCB(20) ¢+ TPNOO700
6HE » ALPHL (05) » BETL (09) » TAUL , TAUOL » ZRL yUBARL. (10) »SIGAL (10) »SIGEL (10) TPN0O08BOO

TyTHETAL(10) »GAMMAP (20) ¢yNTI,TI(10) NPS»NAMCAS(12)

COMMON /LOCALS/ BLAMDA,TEMPK(16) TEMPL(1C) ¢NSNDoMETDAT(3) ¢NVHCL»
INMODL » NPLNT

DIMENSION METUTC(3)

COMMON/PLTLLO/ ISWeXMAXJUN, YMAXJN¢ XCIZE,YCIZE

COMMON/PLTISO/ SCL»XMAXIN, YMAXINSXSIZE)YSIZE sRASTINGJSW
DIMENSION IVHCT(3¢5) o IPLNT(4)

DATA IVHCT/6HTITAN ¢6HIII C »6H ’
1 6HSPACE ¢6HSHUTTL 6HE ’

2 6HUELTA=¢H6HTHOR 2,6H914 ’

3 GHMINUTE6HMAN I1,6H '

4 OHDELTA=/6HTHOR 3,6H914 /

DATA IPLNT/6HHCL t&HCO »6HCO2 r 6HAL203 /

DIMENSION ICARD{14)

NAMELIST/NAMR/ TESTNO ISKIPyNXSyNYSeNZSyNDI#NCIyNPTS/NTITI»

INVS ) NVB o XX YY s ZoDELX P DELY Qe UBARK ) SIGAK ¢ SIGEK ySIGX0+SIGYQ,GAMMAP
3S1GLO ALPHA Y BETA»ZRK e TIMAV, THETAK y TAUK » TAUOK o H» XRY ¢ XRZ p XLRY » XLLRZ »
32ZL.yIZMODYDECAY s TIMIBLAMDAYDI»CIyTAST»ZLIMYHBIPERCBI VB
4VSIPERC)ACCUR ) ALPHL 'BETL » TAUL » TAUCL » ZRL yUBARL ySIGAL»SIGEL y THETAL»
SNPS ,NAMCAS»SCL s XMAXIN) YMAXINe ISw» XMAXJUNy YMAXJUN»RASTIN

6o XSIZErYSIZEWXCI12E ) YCLiZE» TEMPK » TEMPL. » JSW

ToNVHCL o METDAT e NSND y NMODL, o NPLNT

NVHCLC = VEHICLE NUMBER 1=TITAN,2=SHUTTLE3=DELTA=THOR 2914,

SMINUTEMAN 1Is5=DELTA=THOR 3914 (Il FORMAT COL 1)

METDTC = MET DATE MOsLY»YR, (312 FORMAT COL 2-7)

NSNPC » SOUNDING NUMBER (I2 FORMAT COL 8~9)

NMOLDC =~ MODEL NUMBER (I3 FORMAT COL 10~12)

NPLNTC = POLLUTANT NUMBER 1=HCL ,2=C0,3=C02,4=AL203 (I1 FORMAT

TPN00900
TPNO1000
TPNO1100
TPN01200
TPNO1300
TPNOL1400
TPNO1500
TPNO1600
TPNO1700
TPN01800
TPN01900
TPNQ2000
TPN02100
TPN02200
TPN02300
TPN02400
TPN02500
TPN02600
TPNQ2700
TPN02800
TPN02900
TPN03000
TPN03100
TPN03200
TPN0O3300
TPNO3400
TPN03500
TPN03600




621

S9*
40%
4lx
G2x%
3%
Gl x
45x%
46%
47%
H8x
49x
o0%
Slx
52x%
O3«
S4x
55x%
O6x%
57x
58x%
L9x%
60x%
6l
62%
3%
(137
65x%
66x%
67x%
68x%
09%
70x
T1%
T2%
T3%
Thx*
75x%
76%

CoL 13)

TPN0O3700

INUNT = INPUT UNIT NUMBER (DEFAULT = 10y ALTERNATE = 5) (I2 FORMATTPN03800

coL, 79~80)

ICONTN = ICONTN+1
10 CONTIWUE

iF

{ICONTN ,6T, 3) 60 TO 60
READ (5,1000,END=140) NVHCLCe (METDTC(J) 21J=193) ¢ NSNDC o NMODLC»

INPLNTC » INUNT

IF
IF
IF

(INUNT LEQ, @) INUNT = 10
(NVHCLC (LE. 0) ICONTN 5 &
(ICONTN LEQ@, &) 60 TO 3¢

20 CONTINVE

30 IF (ICONTiN (NE. 1,AND,ICONTN ,NEs 4) GO TO 50

60 READ (1201040,END=130) NVHCL» (METDAT (J) #J=193) o NSND 2 NMODL ¢ NPLNT »

70
80

WRITE (6+1010) NVHCLC) (METDTC (V) ru=1+3) s NSNDC o NMODLC e NPLNTC » INUNT
WRITE (60¢1030) (IVHCT(JyNVHCLC) »J=193) s (METDTC(Y) #J=193) ¢+ NSNDC»

INMODLC » JPLNT (NPLNTC) » INUNT

IF
IF

(INUNT ,EQ, 5) 60 TO 110
(JCONTN ,GE, 4) 60 TO 120

DEFINE FILE 10(100000,80+L,IASV)
REWIND 12
S0 CONTINUE

ir

(ICONTN LT, 4) REWIND 12

1ISTRTIEND

IF

(ICONTN LT, 4) G0 TO 80

NVHCLC = NVHCL
NNMOULC = NMODL
NPLNTC = NPLNT

NSNDC = NSNp

00 70 I=1,3

METDTC(I) = METDAT (1)
G0 70 90

CONTINUVE

Ir
IF
IF
iF
IF

(NVHCL +NE. NVHCLC) 6O TO 60
(METDAT(3) +NE, METLTC(3)) 60 TO 60
(METDAT(1) JNE., METDTC(1)) GO TO 60
(METDAT(2) o NE, METLTC(2)) 60 TO 60
(NMODL oNE, NMODLC) GO TO 60

TPN03900 -
TPNO4 000
TPNG4600
TPNO4700
TPNO4800
TPNO4900
TPNG5000
TPNO5100
TPNG5200
TPNO5300
TPNO5400
TPNO5500
TPNOS600
TPNO5700
TPN05800
TPNO5900
TPN06600
TPN06800
TPN06900
TPNO7000
TPNO7100
TPN07200
TPNO7300
TPNO7400
TPNO7500
TPNG7600
TPNO7700
TPNO7800
TPNO7900
TPNO8000
TPNO8100
TPNO8200
TPNO8300
TPNOB40O
TPN0B500
TPN08600



081

T7%
T8x%
T9x%
80x%
81lx
62
3%
84 %
85%
BH*x
87%
B8x
B89%
YOx
91%
92x%
93x%
94 x
95%
96 %
97*
Y8x
99x%
100%
101x%
duex
103%
404x%
105%
106x%

107%

408x%
4 U9x%
110x
111%
112x%
413%
1l4x%

C HAVE FQUND THE MATCH,

C
C

C
¢

IF (NPLNT oNEo NPLNTC) GO TO 60
IF (NSND «NE« NSNDC) GO To 60

90 DU 100 I=ISTRTyIEND

100

110

120 WRITE (9)

130

140

1000
1002
1003
1010

IASy = 1

READ (10°'IASV,1050) ICARD
WRITE (11,1050)

CONTINUE

ENOFILE 11
REWIND 11

ICARD

READ (llrWAM2)

REWIND 11

IF (ICONTN L,GE, 4) 60 TO 20
READ (D,NAM2)

ICONTN = 2

EXTRACT THE NAMELIST SET(CARD IMAGES ISTRT
TO IEND) FROM FILE 10 AND PLACE THEM ON FILE 11 FOR NAMELIST READ,

SAVE IC INFQ, FOR SUMMARY AT END OF RUN

(IVHCT (L yNVHCLC) ) I=1¢3) » (METOTC(I)2I=1¢3) »NSNDC,NMODLC»

LIPLNT (NPLNTC)

RETURN

IF (ICONTN ,GE, 4) G0 TO 140
WRITE (601002)
REAL (5eNAM2)

GO0 70 10

WRITE (691003)

NPS = 1
IrF =2 0
RETURN

FORMAT(I19312,12+33011+65X,12)

FORMAT (1H 49H%x

ERROR = NO DATA ON TAPE FOR THE ABOVE CASE *¥%)

FORMAT (lHl,21Hwx%xx END OF DATA *xx%x)

FORMAT(1H1,29%Xe21H

L 2 2

1 65%¢120/7/)

1020 FORMAT(2I10)
1030 FORMAT(1H »BHVEHICLE=»1Xe3A69/1H
1 17RDATE OF MET DATA=e1XeI291H/»1291H/9129/1H

CASE CARD

*kkp/1H 211,312012,13,11,

TPNOB700
TPN0OB8O0O
TPN08900
TPN0S000
TPN09100
TPN09200
TPN09300
TPNOS400
TPN09500
TPNQ9600
TPNQ9700
TPN0S800
TPNQ9900
TPN10000
TPN10100
TPN10200
TPN10300
TPN10400
TPN10500
TPN10600
TPN10700
TPN10800
TPN10900
TPN11000
TPN11100
TPN11200
TPN11300
TPN11400
TPN11500
TPN11600
TPN11700
TPN11800
TPN11900
TPN12000
TPN12100
TPN12200
TPN12300
TPN12400



I€e1

115x%
116x%
117=%
118x%
119«
120x%

2 16HSOUNDING NUMBER=¢I5¢/1H »13HMODEL NUMBER=,IS¢
3 /iH 2 10HPOLLUTANT=1X9ABy/1H
4 19HFORTRAN INPUT UNIT=,15)
1040 FORMAT (13,312+12913/,11,216)
1050 FORMAT (13A61A2)
END

TPN12500
TPN12600
TPN312700
TPN12800
TPN12900
TPN13000



(A3

1%

2%

3%

4%

Hx

6%

T

8%

Ox
10%
11x
12x%
13x%
L4x
15%
16x
17%
18x%
19x
20x%
21lx
22x%
23x%
2l x
25x%
26%
eT=
28%
29%
30x%
Sl
S2x%
Sd%
S x
S5%
6%
7%
38x%

OO0

SUBROUTINE DEPOS, VERSION 6, REVISION O

SUBROUTINE DEPOS DEP00100
COMMON /PARAMT/ TESTNO(12), ISKIP(15) yNXSINYS/NZS»NDIsNCI» DEP00200
INBK)NPTSINVS)NVBy XX(41) p YY (41)92(16) »UELX(15)yDELY(15)/,G(15) ¢ DEP00300
CUBARK(16) 1SIGAK(16) »SIGEK (16)»SIGX0(15),SIGYO(15)1SIGZ0O(15) DEP00400
3ALPHA(20) ¢BETA(20) yZRK+ TIMAV ) THETAK (16) y TAUK » TAUOK » Hy XRY ¢ XRZ ¢ DEP00500

UXLRY yXLRZ9Z2L(40) o I1ZMOD(15) yDECAY» ZLIM) TIM1yLAMBDAYDI(10),CI(10)» DEP0060D
S5TAST(05) +JBOT(05) » JTOP(05) ,VS(20) ¢ PERC (20) 1 ACCUR»VB(20) yPERCB(20) 1 DEP00700
6HB » ALPHL (05) +BETL(05) ¢ TAUL ) TAUOL » ZRLyUBARL (10) »SIGAL (10) »SIGEL (10)DEP0OOB0OO
TrTHETAL(10) yGAMMAP (20) ¢+NTI,TI(10) NPS,NAMCAS(12) DEP00900
COMMON /PARAMS/ UBAR(20)+SIGAP(20) yDELTHP(20) ¢SIGEP(20)» THETA(20) +DEP01000
1DELU(20) s VER ) VREF ¢ PEAKD»SIGZ»SIGY 1 SIGX s SAR2P Lo THe I v JyKK2STOL, DEP0O1100
2STOZeSTO3»TRD s ILKsRADINNZ ) ITOP, IBOT» XAST(21) v SIGXNK » JF yPPWR e QPWR» DEP01200
3MPWR ¢ I1)DEP ) XBARX»SQBAR NXCIoLAT»SIGYNK » GAMMA (20) ¢ NCCoNDDNTT, DEP01300

UNCCC oNODDeNTTT o NSW22MODLS(15) yKSW(5) 1 LINES» IM1oMDLS 1 NWDy OEPO1400
SYSV(41),YBARY (41) »UBARNK (41) yBETANK (41) ¢ ALPHNK (41) s ANG (42) ¢ DEP01500
6SIGENK (41) 1 SIGANK (41) yDEPN(41941) »RNG2AZMy IDATE(2) o ITIME(2) 2 YT, DEP01600
TNYSS»CDAMX(3) DEP0O1700
**kx THIS SUBROUTINE CALCULATES GRAVITATIONAL DEPOSITION AT GROUNDDEP(01800

DEP01900

DEP02000

DIMENSION DTHK(21) DEP02100

EQUIVALENCE (DTHK»XAST) DEP02200

REAL MPWRoL,LAMBDA DEP02300

INTEGER TESTNO DEP02400

DEP02500

WRITE (6+905) DEP02600

NBK = 0 DEP02700

DO 10 I=1,NNZ DEP02800

LIST INPUT PARAMETERS DEP02900

IF (I «6T, 1) GO TO 7 DEP0O3000

WRITE (60900) I UBARK(I)+UBARK(I+1)»SIGAK(I)»SIGAK(I+1)sSIGEK(I)s DEP03100
1SIGEK(I+1)+Q(I)DELX(I)oDELY(I),,SIGYO(I)»SIGZO(1)+ALPHA(I)BETA(I)DEP03200

29y THETAK (1) v TAUK» TAUOK»Z(1) y THETAK (I+41) DEP03300
60 70 8 DEPO3400
7 CONTINUVE DEP03500

WRITE (6¢900) I,UBARK(I+1),SIGAK(1+1)sSIGEK(I+1)rQ(I),DELX(I), DEPQ3600



€81

39x%
40x
41x
42x%
4%
Giyx
45x%
46x%
47 %
48x%
49%
50x%
S1x%
52x%
53x%
S54x%
55%
56x%
57%
58x%
9%
60x%
61x
2%
03x
64 x
65x%
66x%
67%
68x
69n
70%
T1x
2%
T3x%
Tix
75%
T6x%

8

9
10

12

20

22
23

25

30

IDELY(I)»SIGYO(I),»SIGZO(I) ¢sALPHA(I)WBETA(I) 2»Z2(1)»THETAK(I*+Y)
IF (I +LT, NNZ) 60 TO 9

WRITE (60907) Z(1+1)

SIGAP(I) = SIGAK(I)*{TAUK/TAUOK)*%x(0,2)

CONTINUE

WRITE (6¢901) (IoVS(I)»IPERC(I)»I=1sNVS)

WRITE (6¢902) (1,GAMMAP(I),I=1/NVS)

IF (NVB «LE, 0) 60 TO 12

WRITE (69¢908) HBy(I1eVB(I)»I)PERCB(I)»I=1)NVB)
CONTINUE

THETA(L) = THETAK(L)

IF (THETA(1) LT, 180,0) THET = (THETA(1)+180,0)*RAD
IF (THETA(1l) ,GE., 180,0) THET = (THETA(1)=180,0)*RAD
DTHK(1) = 0,0

DO 20 N=2»NZS

DTHK(N) = DTHK(N=1)+DELTHP (N=1)

NYSS = NYS

IF (NYS ,6T, 0) 60 TO 23

S = THETA(1)+0,5%DTHK(NZS) /FLOAT(NNZ)+180,0

S = AMOD(S,360,0)

S = AMOD(S0360,0)

NYS = &4}

NYSS = 41

DO 22 Jz=1.NYS

YY(J) = YSV(J)+S

CONTINUE

DU 25 N=2/)NZS

DTHK(N) = DTHK(N)*RAD

DO 30 J=1l,NYS

DO 30 I=1,NXS

DEPN(INY) = 0,0
NTAD = 1
NTAL =1

IF (NVB +6T, 0) NTAD = 2

IF (NVB LE, 0.AND,NNZ ,EG, 1) NTAL = 2
DO 73 JF=NTAL'NTAD '
NTAP = NVS

IF (JF ,EQ@s 2) NTAP = NVB

DEP03700
DEP03800
DEP03900
DEPO4000
DEPO4100
DEPO4200
DEPO4300
DEPO4400
DEPO4500
DEPO4600
DEPO4700
DEPQ4800
DEPO%900
DEP05000
DEP05100
DEP05200
DEP05300
DEPO5400
DEP05500
DEP05600
DEP0S700
DEP05800
DEP05900
DEP06000
DEP06100
OEP06200
DEP06300
DEP06400
DEP06500
DEP06600
DEP06700
DEP06800
DEP06900
DEP07000
DEP07100
DEP07200
DEP07300
DEPO7400



7E1

77*
78%
T9%
80%
81
82x%
B3x%
84 %
89%
86x%
87%
B8 x
89x
90 %
91 %
92%
93x%
94 %
95 %
6%
97x%
98%
99x%
100
101=
102x
103%
L04x
105%
106%
07
408«
409x%
110%
1l1x%
L12x%
113%
1lyx

39

40
45

50

55

PO 73 II=1'NTAP

IF (JF EQe 2,0R,VS(I1l) «LE, 10,0) GO TO 3%

WRITE (69¢903) VS(il)

RETURN

CUNTINUE

NTAK = 1

NTAR = NNZ

IF (NVB JLE, 0) GO TO 45

IF (JF EQs 2) 60 TO 40O

NIAR = NTAR=]

G0 TO 45

NTAK = NNZ

DO 72 KK=NTAK/iNTAR

I; (JF (EQs 2) 60 TO 50

I =1

S = ((Z(KK+1)=Z(KK))I*,3333333)+Z(KK)

CALL SOP(S'KKI»SLIGENK(L) o1y IDMY»DMY,DMY, 1)

CALL SGP(S'KKyDMY,201Z/)UBHKDMY,2)

DETERMINE NO, SQURCES IN LINE SQURCE SIMULATION
DhK = ACCUR*SIGENK(1)*SQBAR#SQRT(1.0+VS(II)/UBHK)
S = (Z(KK+l)=Z(KK))70DHK

NXCI = S+1.,0

IF (NXCI LT, 3) NXCI = 3

IF (NXCI .67« 40) NXCI = 40

IF (JF JEQs 1) WRITE (69¢909) VS(II)KK)NXCI

DHK = (Z(KK+1})=£(KK))/FLOAT(NXCI)

STO1 = Z(KK)

60 TO 55

NXCI =}

STO1 = 0,0
DHK = HB

DO 60 IZ=1/,NXCI

STOL = STOl+DHK

ZZL¢12) = ST01

CALL SGP(ZZL(1Z) KK*SIGENK(IZ) +19»IDMY DMYsDMY,1)
CALL SGP(ZZL(IZ) KK?SIGANK(IZ)»20IDMY»DMYeDMY,1)
CALL SGP(ZZ2L(iZ) ) KKeDMY#291Z2UBHK)DMY2)

DEP07500
DEPO7600
DEPO7700
DEP(7800
DEPG7900
PDEP08000
DEP08100
DEP08200
DEPQB300
DEPO8B400
DEP08500
DEP08600
DEP08700
DEP(Q8800
DEP0B900Q
DEP09000
DEP(9100
DEP(09200
DEP09300
DEPOS40Q
DEPQ9500
DEP09600
DEP09700
DEP09800
DEP09900D
DEP10000
DEP10100
DEP10200
DEP10300
DEP10400
DEP10500
DEP10600
DEP10700
DEP10800
DEP10900
DEP11000
DEP11100
DEP11200



Se1

L15%
116%
17%
418x
419%
120x%
1dlx
L22%
123x
124
125x%
L26%
127x
128x
129%
130%
1o1x%
L92%
193%
1394 x%
195x%
196x%
L7 x
L38x%
1399%
140*
141%
l42x%
FE KT
LT
145x%
LU6x%
147%
L48x%
149%
190x%
LO01x%
192%

60

70
73
12
73

&0

90

CALL SGP(22L,(12) s KKeDMY 229 1ZeDMYsDMY4)
CONTINUE

0O 71 Iz1.NXS

DU 71 JUz1,NYS

CALL COORDINPLeXo Yo XX(I)rYY(J)rASPXSy1)
IF (N ,EQs 9) GO TO 71

DO 70 Iz2=1.,NXCI

PHI = ABS(ASP=(THET+ANG(IZ)))

IF (PHI +6T, 3,1415926536) PH] = 6,2831853072~PHI
Y =XS*SIN(PHI)

X =XS*COS(PHI)

IF (X +LEe 040) 60 TO 70

pEP = 0,0

CALL SGP{OMY KK yDMY 21 IZrDMY 2 X0 3)

IF (SiGYNK LE, 0,0) 60 T¢ 70

DMY = =0,5%(Y/S1GYNK) %%x2

IF (DMY LT, =30,0) GO TO 70

DcP = DEP*EXP(DMY)

DEPN(IvJ) = DEPN(I,J)+DEP

CUNTINUE

CUNTINUE

CONTINUE

CUNTINUE

QUTPUT GRAVITAT1IONAL LEPOSITION

DG 80 I=1/,NXxS

DU 80 U=1/NYSS

CUAMX (1) = AMAX1(CDAMX(1) )DEPN(I»u))
MULS = 6

el (1) = Z(1)

ZuSL = 2(1)

ZTPL = Z(NZS)

CALL GENPRT(1,ZBSL,<ZTFL)

DO 90 I=1,NXS
DU 90 J=1/NYS
DEPN(I»J) = 0,0
CUNTINUE

RETURN

DEP11300
DEP11400
DEP11500
QEP11600
DEP1170C0
DEP1180¢
DEP11900
DEP12000
DEP12100
REP12200
DEP12300
DEP12400
DeP12500
DEP12600
DEP12700
DEP12800
DEP12900
DEP13000
REP13100
DEP13200
DEP13300
DEP13400
DEP13500
DEP13600
DEP13700
DEP13800
DEP13S00
DEP14000
DEP14100
OEP14200
DEP14300
DEP144GO
DEP14500
DEP14600
DEP14700
DEP1480C0
DEPL4900
DEP15000



9¢1

1o3*
Lo4x%x
L95%
156%
107
108x
159x%
i60x%
iblx
102x
163x
LO4x
165x%
L06%
107%
i68%
169x%
170
171
172x
1L73x
L74x%
175x%
L76%
177x%
178%
L79%

900 FOURMAT (23HO*** DATA INPUTS LAYER ,I2,18H, UBARK AT BOTTOM=»F8,4»1DEP15100
15H) UBARK AT TOP= F8.4+18H, SIGAK AT BOTTOM=/,F8,5¢15H, SIGAK AT TODEP15200
2P=/+FB8,5/17TH SIGEK AT BOTTOM=/F8,5,15H,) SIGEK AT TOP=/FB8.5,4Hr Q=)EDEP15300
314,8,7H,) DELX=9EL4,8)7Hy DELY=(»E14,8/7H SIGYO=)F9,.4+8H, S1620=,F9,DEP15400
L4 )8y ALPHA=»F4,1+7Hy BETA=/F4410119Hs THETAK AT BOTTOM=,FB8,3¢7Hs TDEP15500
SAUK=¢F8,3+18Hr TAUOK=¢FB.3/4H Z=9F9,3 DEP15600
6¢16H, THETAK AT TOP=¢F8,3) DEP15700

901 FORMAT (1HO,3(3HVS(rI292H)=yF10,5,7Hs PERC(»1212H)=¢F10,5,2Hs )/(1DEP15800
1X03HVS (2 I2912H)=9oF10+50THr» PERC(,1292H)=9F10,5:5Hr VS(,12+12H)=sF10.DEP15900
259 7He PERC(»I2)2H)=0F10,5+5Hy VS(»I212H)=9F10,5,7Hs» PERC(/,I2¢2H)='DEP16000

3F10,5,2Hr )) PEP16100
902 FORMAT ((1Xy7(7THGAMMAP (¢12,2H)=F5,392Hy ))) PEP16200
903 FORMAT (1HO,67Hx*%x%x**x FRROR *x%x%xkx VS HAS EXCEEDED MAXIMUM ALLOWABDEP16300
1LE VALUE 10, VSzoF9e4) DEP16400
905 FURMAT (1rl,48X,36H**x**x GRAVITATIONAL DEPOSITION #¥xxx) DEP16500

906 FURMAT (8HO LAYER ,12+15H, UBARK AT TOP=,F8,4,15H, SIGAK AT TOP=/FDEP16600
18,5)15Hy SIGEK AT TOPz=/F8,5)4Hr O0=yE14,8/7H DELX=)El4,8/6H DELY=»DEP16700
2EL4 ,818Hr SIGYOZ/)F9e4rBHr SIGZO=sF9.4r8Hr ALPHA='F4,1,7Hr BETA=F4DEP16800
Selobhie 2=9F9,3/15H THETAK AT TOP=/yF8.3) DEP16900

907 FURMAT (1X¢10H Z AT TOP=rF1044) DEP17000

908 FORMAT (1Xr1i9nHEIGHT OF BURST HB=)F10,4,3HVB()I2+2H)=)F10,5,8H, PEDEP17100
IRCB(11292H)=9FLl0459€Hy /7 (1Xe3HVB(»1202H)=»F10,598Hr PERCB(212/92H)SDEP17200
2¢F1(G,5/5Hr VB(112+2H)=+F10,5/8H, PERCB(9I2:2H)=,F10.5)5Hy VB(sI2y DEP17300

32M)z)Fl0e59v8H)y PERCB(2I2/2MH)=)F10.502Hs )) DEP17400
909 FORMAT (1HO,10X,4HVS =»F8,4s12H, LAYER NO, »I2,18Hs NO, OF SOURCESDEP17500
1 zy316) DEP17600

END PEP17700



LE1

1%
2%
Sk
4*
S*
bx
7%
8%
9x
10%
lix
12%
13x%
14x%
15x%
l6x
17%
l8x%
19%
20x%
21x%
22%
23%
4%
25%
26%
27x%
28x%
29%
S0x%
Slx
S2%
33%
S x
SO %
S6%
37 %
S8 x

SUBKOUTINE GEWPRT, VERSION 6, KEVISION ©

SUBROUTINE GENPRT (K ZBSL»ZTPL) GPT00100
CuMpmON /PaRAMT/ TrsSTNO(12), ISKIP(15) +NXS»iNYSoNZSeNDIWNCI» GPT00200
INGK yNPTS»iNVSyNVE o XX (HL1) p YY (41) 0 2(16) v GELX(15) yDELY(15)»Q(15)» GPT00300
2UBARK(16) 1 S1IGAK (16 7 SIGEK(16) 1 SLGXQ(15) 1SIGYO(15),SIGZ0O(15) GPTQO0400
SALPAHA (20) 1BETA(20) y£RRyTIMAV» THETAK (10) » TAUK» TAUOK o He XRY » XRZ GPT00500

UXLIRY 9 XLRZ» ZLL (40) ¢ {4MOD(15) oDECAY » ZLIM, TIM1»LAMBDA»DI(10),CI(10)» GPTO0600
STAST(09) rJBOT(05) y4TOP(05) 4y VS(20) »PERC(20) »ACCUR VB (20) +PERCB(20)»GPT00700
6Ho ¢ ALPHL(05) » GETL (09) » TAUL , TAUOL » ZRLPUBARL (10) »SIGAL(10)»SIGEL(10)6PT00800
7o THETAL (10) 9 GAMMAP (R0) o NTI,TI(10) »NPS»NAMCAS(12) GPT00900
COMON /PARAMS/ UbaRk(20) #SIGAP(20) »DELTHP(20) +»SIGEP(20)» THETA(20) +GPT01000
1DELU(2) » VER» VREF y PEAKD »SIGZeSIGY1SIGX ) SAR2PyLe THy I J,KK»STOL GPT(1100
25102¢STOS» TRD» ILK o RAD P NNZy ITOF » IBOT ¢ XAST (21) 1 SIGXNK » JF s PPWR 1 QPWR» GPT01200
SMEWR s I19DEP » Xis ARX p SUBARINKCILATSTIGYNK s GAMMA (20) ¢ NCCoNDDyNTT, GFT01300

GNCCCrNDDD o NTTT o inSWe rMUULS (1B5) »KSW(S) rLINES)» IM1 yMDLS »NWD» GPT01400
SYSV(41)p YSARY (41) y UBARNK(41) s BETANK (41) s ALPHNK (41) s ANG(42) ¢ GPT01500
OSIGENK (41) 1 5I0ANK(4L) »DEPN(41941) sRNGYAZMy IDATE(2) s ITIME(2) 2 YT, GFT01600
TNYSS )y CUAMK(S) GPT01700
THIS PROGRAM CONTROLS PRINTING OF ALL PROGRAM CALCULATIONS GFT01800
DIMENSION LINC(L) o YBCL) 20PN(HLI L) 2 IX(L) 6PT(1900
DIMENSION JLINE(70) KLINE(10)»NUNIT(8) GPT02000
ReAw LAMBDA GPTQ2100
CUMMON /LBLLBL/ JL(9)rd2(h) pJ3(48)»d5(6)rd7(3)rJB8(16),J9(13)sJ10s GFT02200
1Ja(12)»J1l(2) »UNIT(15) GPT02300
CWRULVALENCE (YBARY)LINE) o (YBrSIGENK) » (DPNeBETANK) » (IX,X1) GPT02400
CUMMON /BNDS/ XRIT,ALFToYROTeYTOP)XPL,YPL GPT02500
CUMMON /ILPLTS/ XMAX» XMIN,YMAX» YMINyXuM1pYBML o HT » CHARF #SCLX»SCLY» GPT02600
1ASIZEL,YS.ZEl GPTQ2700
COMMON /ZPLTLLO/ ISWeXMAXJIN) YMAXUN) XCIZE2YCIZE GPT02800
COMMON /XYXYPT/ YP(41) s XP(41)pA(41)B(B1)C(41)D(41),XI(41)YI(41GPT02900
1)y NUM(3) e NC GPT03000
OuTA ISP/LHO/Z»J5P/1H /9 MS/5T/ GFT03100
DATA UNIT/Z1H o5 (PPM)sLH 16H (PeOHPM SECs1H) s 6H (Sr6HECONDS»GPT 03200
111) 46H (mroHG/Mx*39 1H) 9 B5H (MG OHSEC/M* 9 IH%3) / GHFT(3300
DATA NUNIT/oH(MO/M*x»3r*2) s4H(PH) 2 1H »OHMG/M¥%y 1H2,4H PHelH 7/ GPTG3400
DATA ZEROES/0,0/ GPTO3410

Ju = 5 G6PT03500



86T

S99 %
§0x%
1%
42x%
H 3%
44 %
H5%
4ox
b7 %
Box
49%
SU*
Dl%
VEx
D%
S4x
D5x%
V6%
57x
L8x*
9%
oUx*
6l
b2*
3%
Ok
©H%
bo*x
67x%
08x%
69%
1T0%
T1%
T2%
3%
Tk
T5%
16%

(g R @]

10

io

0

30

190

Il = 1
Iig = 7
118 = 13

JH(9) = NUNiIT(Y)
w4 (10) = WUNIT ()

LFLod = O

eVl = 14

NeVe = 7

NCVy = 24

Ir (KSv(l) (ke G) 0O TO 19
JIT1 = 19

Gv 10 20

IF (KSw(2) ke D) O TO 390
LiFle4% = O

I (ISKIP(9) JEw. ¢) 0L TO 15
IF (ISKIP(S) ,inE, L) ©O T¢ 15
Lrlgd = 1

JH(G) = NUNLT(T)

VH(L0) = HUNIT(Q)

CuNTINVE
I1r = 3%
NCVYl = 25
Neve = =1
NV = =1
wh =
CONTINUE

APRT = TIsMAV/E60,.0

NASy = hXS=¢

IF (ISKIP(l) ,iEe €) GO TG 170
FRINT GENeRaL SRID CALCULATIONS
GeT Y IN PRUPER INTERVAL

DV 100 J=LleNYSS

Yo(d) = AMOD(YY (J) pS06U.0)

Ik (YB(J) oLTe vel0) Yo(Jd) = 360,0+YB(J)
CUN | INUE

ilg = 0

by 160 KSz=1,dw

IF (Jw JEue 1) GO TO 110

GFT03600
GPT03700
GPT03800
GPT03900
GPT04000
6PT04100
GPT04200
GPT04300
GPTQO4400
GPT04500
GPTO4600
GPT04700
GPTGU800
GFTG4S900
6PT05000
6PT05100
GPT05200
GPT05300
GPTO5400
GFT05500
GPT(5600
GPT05700
GPT05800
GPT05900
GPT06000
GPT06100
GFT06200
GPT06300
GPT06400

- 6PT06500

GPT06600
GPT06700
GPT06800
GPT06900
GPT07000
6PT07100
6PT07200
GPT07300



681

T7x%
T8%
T9%
80x%
81%
82
B3%
B4x
85%
86%
87«
B8%
B9%
90%
Ylx
92%
93%
94
95%
Y6x%
97 %
98%
99x
100x%
i01x%
102x%
103
JRITIE
105%
106x%
107 %
1U8%
109x%
110%
111x
112x%
113%
Ll4x%

1iC

120

125
126

130
140
150

le0
170

180
190

Ir (KS ,EGe 5) IB =1

CALL INPTS(KS»IBNXS»11eNYSS»DEPN,)SIGANK)

CALL HEDING (KS#WsKSy100)

CALL LABELS(K)

ﬁALL VgTCLE(KScJM.KSW.SIGANKoISKIP(S)vNCVoLFLG“)
1 z-

Ni = nNl+l0

Ne = nN1+9

IF (NL- ,6T. NYSS) GO TO 1606

IF (N2 ,GT. NYSS) jNé = NYSS

LiNgS = 80 .

DU 150 I=1l XSS

LaNES = LINES+1

IF (LINES LT, MS) GO TO 140

IF (JM ,Gie 1) GO TOU 125

CALL PRTTTL(NWO LINES)LINE)D0r0.09ZBSL»ZTPL)

GO TO 126

CALL PRTTTL(NWD LINES LINE,DECAY LAMBDA»ZBSL»ZTPL)

CUNTINUE

IF (KS ,6T. 3) 60 TO 130

WRITE (60900) CDAMX(KS) » (SIGANK (J) e J=1,NCV)
LINES = LINES+2

WRITE (60901) (YB(J)rJ=N1,nN2)

WRITE (60¢902) (SIGANK(J)rJdzleNCV)

L1ngS = LINES+L

WRITE (60905) XX(I)r(LEPN(lsdJd)rJd=N1leN2)

CUNTINUE

IF (N2 LT« NYSS) GO TO 120

CONTINUE

CONTINUE

IF (JM ,GT. 1) 60 TO 190

DU 180 I=1rNXS

KOUT = 4x[=3

CALL INTOUT (DEPN KOUTINYSS,2,41,1)

CONTINUE

CUNTINUE

PRINT AND/OR PLOT CENTERLINE CALCULATIONS

IF (ISKIP(2) .Lie. 0) 6O TO 480

GPTG7400
6PT07500
GPT07600
GPT07700
GFT07800
GPTQ7900
GPT08000
6PT08100
6P708200
GPT08300
GPT08400
GPT08500
GPT08600
GPTNB700
GPT(08800
GPT08900
GPT09000
GPT09100
GPT09200
GPT09300
GPTO9400
GPT09500
GPT09600
GPT09700
GPT09800
GPT09900
GPT10000
GPT10100
6PT10200
6GPT10300
GPT10400
GPT10500
GPT10600
GPT10700
6PT10800
GPT10900
GPT11000
GPT11100



oyl

115%
iléex
117«
L118x%
119x%
420%
idlx
i22%
123%
124%
125%
L26%
127*
L28x%
129%
430%
191x
132%
133x%
194 x%
i35%
136x%x
137%
158x%
159x%
140%
i1l
142%
143%
1844x%x
145
l46x
147%
148x%
149x%
190x%
151x%
l02%

155

136

260

279

271

a7

2735

Ib = 0

DO 340 KS=1,JM™

Ir (JM ,EQ. 1) GO TO 250

Ir (KS EQe ) IB =1

CALL INPTS(KSsIBINXS+ITeNYSSeDEPN)SIGANK)
CUNTINUE

DU 340 I=1,inXS

IL = I1X(I)

IF (KS ,6T. 1) 60 YO 270

IX(i) = NYSS/2+1

YMAX = 000

FINug INDEX AT OR CLOSE TO MAXIMUM

OR MINIMUM OTHER THAN ZERO IF LFLGY4 = 1 (PRECIP DEP IN PH)
DO 260 J=1»iNYSS

IF (LFLGY4 +£Q, 1) 6O TO 155

IF (DEPN(L1eJ) LE. YMAX) GO TO 260

GU TO 156

IF (DEPN(lrJ) «GE. YMAX) GO TO 260

IF (DEPN(IrJ) JLE. 040) GO TO 260

CONT INUE

IX(i) = J

YMAX = DEPN(IyJ)

CUNTINUE

I1 = IX(I)

YP(I) = YY(I1)

12 = MAXO(1,I1=3)

13 = MINO(NYSS,11+43)

IF (DEPN(ir12) .GT, 0.0) GO TO 272

Ie = I2+1

IF (I2 ,LT. I1) GO TO 271

IF (DEPN(Ls13) .GT, 0.,0) GO TO 273

Is = 13~-1

IF (I3 ,GT. I1) 60 TO 272

IF (I3=I2 LT, 2) ¢V TO 275

YPL = DEPN(L212)/70EPN(L»13)

IF (YPL JLE, 10,0,ANU.YPL ,GE, 0U«l) GO TO 275
IF (DEPN(L+12) LT, DEPN(I,I13)) GO TO 274

GPT11200
GPT11300
GPT11400
6FT11500
GPT11600
GPT11700
GPT11800
GPT11900
6FT12000
GPT12100
6PT12200
GPT12300
GPT12400
GPT12500
GPT12600
GPT12700
GPT12800
GPT12900
GPT13000
GPT13100
6PT13200
GPT13300
GPT13400
GPT13500
GPT13600
GPT13700
GPT13800
GPT13900
GPT14000
GPT14100
6PT14200
GPT L4300
GPT14400
GPT14500
GPT14600
GPT14700
GPT14800
GPT14900



vl

193%
1o4x%
1o5%
196x%
LOT*
158%
159x%
l60x%
lolx*
162x%
163x
164 %
165%
loox*
167%
168x%
169x%
L70%
17ix
172x%
173%
174x%
175x%
176x%
1L77*
478%
179%
180%
181x
L82%
i83%
184%
i85x%
186%
187x%
L88%
189x%
190%

274
275

260

282
283
285
290

Ig = 12+1 6PT15000
IF (l2 ,67, I1) I2 = il GPT15100
Gv TO 275 GPT15200
16 = 13~-1 GPT15300
IF (I3 LT, I1) I3 = i1l GPT15400
DPN(IsKS) = DePN(1,11) _ GPT15500
IF (I1 ,Ewe [2,0R,I1 .EG. I3) GO TO 3490 GPT15600
I3 = 13=12+1 GFT15700
IF (I3 ,LT. 3) 60 TO 340 GFT15800
IF (KS ,6T. 1,AND.KS NEs 4) 60 TO 310 GPT15900
bu 280 J=1,13 GPT16000
XF{y) = ALOG(DEPN(I¢IZ2+J=1)) GPT10100
CALL SPLINE(YY(12)XPrAsByCrDs13sIER) GPT16200
IF (IER +EQ@, 1) GO TO 340 GPT16300
IF (KS ,6T. 1) 60 1O 310 GFT16400
I = 11 GPT16500
I4 = [1+1 GPT16600
IfF (LFLGY +EQ, 1) 6U TO 282 GPT16700
IF (DEPN(IsI4) ,G7, DEPN(1,I1=1)) GO TO 290 GFT16800
IF (DEPN(isI&) LLT. DEPN(I,Il=1)) GO TQ 285 GPT16900
Gu TO 283 GPT17000
IF (DEPN(LsXI%) LT, DEPN(1,Il=1)) GO TC 290 GPT17100
IF (DEPN(i»i%) .67, DEPN{1,Il=1)) GO TO 285 GPT17200
CONTINVE GPT17300
IF (ABS(YY(I3)=YY(13=1))=ABS(YY(I3)=YY(I%))) 290,340,285 GPT17400
15 = 11-1 GPT17500
I4 = 11 GPT17600
15 = I3=12+1 GPT17700
io = I4~I2+) GPT17800
A(4l) = 0.5%A(L5) GPT17900
B(4l) = (2.0%C(I5)+C(IE)+A(IS)* (=YY (I4)=2.0%YY(13)))*,33333333 GPT18000
C(41l) = BUIS)+(YY(14)*(2.0%x(A(ID)*YY(13)=C(1I5))=C(16))+YY(I3)*(=~2.GPT18100
10xC(IS)=C(IB)+A(I9)*YY(13)))*,16666666 GPT182090
YMAX = B(41)*B(41)=~4.0%A(41)*C(41) GPT18300
IF (YMAX +LT, 0,0) GO TO 340 GPT18400
YMAX = SQRT(YMAX) GrT18500
Yi‘'lh. = 1,0/7(2,0%A(41)) GPT18600
YP(4) = (=B(41)=-YMAX)*YPL GPT18700



(44"

491%
L92%
193%
L9484 x
195%
196%
W97%
198%
199%
<U0x%
<Ulx%
cU2x%
2U3x%
cUbx
2USx
U6 %
cUTx
2U8x%
209«
210x%
2llx%
212x%
213x%
2lix
215%
216x%
&17x%
2l8x%
219x%
220%
2elx
222%
223x%
clyx
225%
<lb%
22T
c28%

310

30

330

3305

340

AL = («=B(4L1)+YMAX)*YFL GHT18800
It (ABS(YY(I1)=TP(I)) +GT, ABS(YY(ILl)=XPL)) YP(1l) = XPL GPT18900
lo = 11 GPT12000
Iy = 1141 GrT12100
I (YYU(I3) JLice YP(L)WANDYP(I) oLEe YY(IH)) GO TG 320 6FT19200
1o = 11=-1 GFT19300
Ive = J1 GHT19400
IF (KS LEQe 4) O 7O 030 GFT19500
APL = YP(L)=YY(13) GPT1960¢
Yrl = YP(L)=YY (i) GFT19700
XPL = XPLxXpPL GrT19800
YrL = YPL*YpPL GPT19900
XPL = (XPL*ALOG(DePh(irI4) )=YPLXxALOG(LEPN(LI»I3)) )/ (XPL=YFL) GPrT2G000
IF (XPL LT, =bU.0) XPL = -80,0 GPT20100
IF (XPL 6T, 80,0) XPi = 80,0 GPT20200
DPN(IZKS) = EAP(XPL) GPT20300
Gu [0 340 GPT20400
1o =z 13=12+¢4 GPT20500
1o = I4=I2+41 GPT20600
IF (YP(TI) LT, YY(I4)) GO 7O 33% GFT20700
DPN(I)KS) = DEPN(I,18) GPT20800
60 TO 340 GPT20900
XPL = YP(1)=YY(1I3) GPT21000
UPN{IPKS) = XP(15)+APLR(B(IS)+(YP(I)=YY(I4))*(2,0%xC(IS)+C(I6)+A(ISGPT21100
1)xXpPL) *,106666666) GPT21200
DEN(I/KS) = EaAP(OPIN(TIIKS)) GPT21300
CUNTINUVE GPT21400
PRINT MAXLMUM CENTERLINE CALCULATIONS GPT21500
IF (ISKIP(2) ,Cu, 2) 60 TU 420 GPT21600
CALL HEDING(KSWeljyp2el) GPT21700
Cibic LABELS(K) GPT21800
LiNgS = 80 GPT21900
CUuAMX (1Y = (.0 GPT22000
IF (LFLGY +£Q, 1) ¢baAamA(l) = 14,0 GPT22100
CuAMX(2) = 0.0 GPT22200
CUAMX(3) = 0.0 GPT22300
Du 850 I=1/,wX3S GPT22400

Dy 330 J=ir3

GPT22500



gv1

£29%
230%
cIlx%
cI2 %
e33%
cIx%
23H%
<J6%
3T *x
ed8 %
<I9%
cH0*
c4lx
cH2*
cH 3%
b x
e45%
o4O %x
24T *
248%
248 %
290x*
c£olx
Z92%
eDS%
co4x
Pelot 3
PiRe 15t
PR £
2o8%
£99%

<00 %

201x%
c62%
<O 3%
cebyx
<bbx*
206%

346

390

300

370

Ir (LFLGY4 +cQ. 1) G0 TO 345

IF (DPN(Ied) skie cLAMR(J)) G0 TO 350
CuwamX(J) = LPR{lrv)

ir (J JEQ. 1) 0 TO 3hO

Gu [0 350

Ir (DPR(I0d) elize Ue0) GO TO 35u

It (DPii(Ied) ,5T. JLAMX(J)) 60 70 350
CwAMX(J) = WPn(ird)

If (J NEs 1) GO Tu S50

YL = aMOu(YP (1) r30Ue0)

ir (YPL #T, G,0) YPL = YPL+300,0
RTOmX = XA(L)

ATOmX = YPL

Cunit INUE

Ir (Jv .61, 1) 0O ju 370

I (KSW(l) ,GT. 0) ©O TO 360

Ii = 31
I =z 35
Io 2 03
Kl = 1

Ke = 2

I (ISKIP(9) EGe UeORJISKRIP(D) onEs 1) GO TO 380
KL = 3

Ke = 4

Gu 70 380
I+ = 19
I = 23
I =z ¢l
KL = 1

Ke = &

Gv O 380
CUNTINUVE
i =1

I¢e =z o

Io = 3

Ir (ISKIP(9) ke ) 00 Tu 380
Ii = lu
I« = 19

GPT22600
GPT22700
GFT22800
GPT22900
GFT23000
6PT23100
6FT23200
GFT23300
GPT23400
GPT23500
GrT23600
GPT23700
GPT23800
GPT23900
GPT24000
GPT24100
GPT24200
GPT24300
GPT24400
GFT24500
GPT24600
GFT24700
GFT24800
6PT24900
GPT25000
GPT25100
6PT25200
GPT25300
GPTZ5400
GPT25500
GFT25600
GPT25700
65PT25800
GrT25900
GPT26000
GrT26100
GPT26200
GPT26300



144"

2b7%x
<08 %
209x%
ST0x%
el1lx*x
clex
< l3%
< Thx
&TH*x
clox*
c17%
ST8x*
c19%
280%
281 %
et x
cB3%
cB4 ¥
cB85%
256b%
BT *
c88x%
2B89x%
<Y0%
cYlx
2Y2%
293%
cYh%x
295%
2Yo*
297 %
<98 %
Y9 %
SU0x%
SUlx
oU2*
SUd%
S04 %

339

390

395

415

kio

I0 £ 12

CUNTINUE

DU 410 I=ieinX5S

IF (DPN(Isl) ke 0e0) GO TO 41y

LaNES = LiINgS+1

IFr (LINES +T. MS) 0O TO 595

IF (JM ,GT. 1) GO VO 390

CALL PRTTTL(NWD sLIinNESILINE)040r0.uUeZBSLZTPL)
WRITE (60910) ISPCUANX(L1), (JB(U) pJ=I1,12)»Jt4(9)rut(10)
KRITE (69905) (U3(J)ru=I1,13)» (INUNIT(J)rJ=K19K2)
LiNgS = LINcS+o

Gu 10 395

CALL PRTTTL (NwD yLInESoLINE,DECAYLAMBDAZBSL»ZTPL)
WhITE (6¢904) LISPyCLAMA(L) »(J3(U)rJd=193)

WKITE (69907) JSPyCUAMX(2)y (JO(J)1d=708)

WHRITE (690908) JSPCUAMX(3) ,XPRT» (U3 (J)yJ=13r106)

GPT26400
GPT26500
GPT26600
GPT26700
GPT26800
GPT26900
6PT27000
GPT27100
GPT27200
GPT27300
GPT27400
GPT27500
6PT27600
GPT27700
GPT27800
GPT27900

WRITE (60960) XPRT, (UNIT(0)»J=I1eI2) s (UNIT(J)»J=I1,13) ¢ (UNIT(J)»J=GPT28000

1799) » (UNIT (W) »d=11,13)

LaNES = LINLS+E

CUNTINUE

YPL = AMOL(YPL1)o00.0)

IF (YPL «T, 0,0) YPL = YPL+360,0

WRITE (69909) XX(1)#YFLe (UPN(Ivd) rd=1ygM)

U0 CuinTINVE

I (KSW(2) JEu, 0) 60 TO 415

CuwAaMmX(3) = =5,%

CuAmx(2) = U.0

IF (LFLGY +&Q@, 1) cLAMX(2) = =1,0

U 10O 416

Ir (KSw(l) ,Ew, 0) GO TO 416

CUAMX(Z) = =6,0

CuAMX(2) = u.0

CUNTINUE

SAVE MAX VALUES FUR SUMMARY AT eNo OF RUN
WRITE (9) (CDAMA(U) rJ=193) yRTOMX s ATOMA y ZZL (K ) » ZBSL» ZTPL

Ir mAX. PEAK CONC IS VERY LOW, ABQORT THIS CASE
IF (LFLGH +£Q, i) oV TO H12

GPT28100
GPT28200
GPT28300
GPT28400
GPT28500
6728600
GPT28700
GPT28800
GPT28900
GPT29000
6PT29100
GPT29200
6PT29300
GPT29400
6PT29500
GPT29600
GPT22700
GPT729800
6PT29900
GPT30000
GFT30100



SY1

oU5%
SU6%
G07x%
oU8*
JU9x%
210%
311x%
0l2%
913%
Ollx
J15%
216*
317%
918x%
I19x
SE0%
o2lx
322%
eIk
Selx
JebH*%
S26%
52T *x
928 x%
929 %
090 %
331 %
S392%
I33%
534 %
S4O5%
396%
QST %
998 *
OI99%
J40*
GLIR Y
SU2%

411

bie2
420

430

435
k56

440

Iir (COAMX

(1)

WRITE (60911)

Gu 7O 540
Ir (CLAMX
CUNTINUE

(1)

sOLe 0.001) GO TO 420

«GE . 1509) GO TO 411

PLOT MAXIWUM CENTerLINE CALCULATIGNS

Ir (ISKIP
Hi = 0.0

XFL = 0,0
YPL = 0,0

00U 430 I=1lsnXS

(2)

NN

XL = XX(I)*SIN(YP(I)*KkaD)
YL = XX(I)*COS(YP(])*KkAD)
YB(i) = SURT((X1=XPL)**2+ (Y1=YPL)*%2)+KT

HT = Yu(I)
XPL = X1
YFL = Y1

IF (ISK «NE. ) GO TO 436

DU 435 I=lenAS

Yo(i) = ALOGLO(YB(I))

CUNTINUE
CUNTINUVE

1) 60 TO 480

GPT30200
GPT30300
GPT30400
GPT30500
6PT30600
GPT30700
GPT30800
GFT30900
GPT31000
GPT31100
GFT31200
GPT31300
GPT31400
GPT31500
GPT31600
GPT31700
GPT31800
GPT31900
GPT32000
GPT32100
GPT32200
GPT32300

Cak FSTPLT (HrRNG»4<MoNAMCAS» ICATE » ITIME»CDAMX (1) 9 CDAMX(2) +COAMX (3GPT32400

Ir (JM ,GT. 3) UM = 3

DO K70 KS=1,dim

CALL HEDING(KSH,KS»2r0)

CALL LABELS(K) _
CALL VRTCLE(KS»JMykOW)STGANK» 1SKIP(5) #NCVILFLGYH)

HCY = NCVxb
GU TO (UHG 450,460) rKS

Ir (KSw(l

) 6T, J,0R.KSW(2)

1) pJo(ITL) v JdB(AT2) »ud(IT3) P NCVLINCV2oNCV3Ir XPRT)

oGT, 0) GO TO 450

PLOT MAXIMUM CENTEitLINE CONCEWTRATION

IF (NCCC

CaLL LLPLOT(DPN(1/hS) s YBrNXSSsLINE»CI/NCCCHNWD»SIGANK,NCV , ZBSL
1Z2PL)

olie

Nolb = NWD%6

CALL LSSOPT (Yo rDPN(Lo0S) o NXSSINCCCrCIySIGANK LINEyNCV ) NWD)

C) eu TO 479

GHT32500
GPT32600
GPT32700
GPT32800
6PT32900
GPT33000
GFPT33100
6PT33200
GPT33300
GPT33400
GPT33500
GPT33600
GPT33700
GPT33800
GPT33900



9%1

J4 3%
ol x
SHH*
JHox
NL K
S48 %
S99 x
Q00 *
IO %
902%
I03%
QD4 %
S05H%
I26%
207 %
908%
909 x
S00x*
J01%
Sb2x
JO03%
S04 x
wbSx
JOO*
ST *
S8 x%x
S09x%x
370x%
oT1x
372%
2T13%
STYx
9 T5%
oT6x%
SYNE
JT8*
O79%
S8 0*

C

6u 10 470 GPT34000
CONTERLINE DEPGSITLION OK DOSAGE GPT34100

450 IF (NDDD oLE. D) GO TG 470 GPT 34200
Cale LLPLOT (DPHN(1rrS) ¢ YBrNXSS oL INE »DL s HOOD »NWD» STGANK s NCV ,ZBSLy  GPT34300
12ipe) GPT34400
Nul = WWD*6 GPT34500
CALL LSSOPT (Yo s UPN(LrKS) shXSS yNODU DT » STGANK L INE »NCV » NWD) GPT 34600

Gu TO 470 GPT24700
CCNTERLINE | IME=MEAN CONCENTRAT1OMN GPT34800

460 Ir (NTTT olc. 0) G0 TO 470 GPT34900
s ChLe LLPLUT(OPN(1sKS) e YBINXSSsLING s TIoNTTTNWD»SIGANK,NCV,2BSL,  GPT35000
1Z1P0) GPT35100
NwD = hWD*6 | GPT25200
Chli LSSOPT (Yo s UPN(LrinS) rNXSS o NTTToTIeSIGANK ¢ LINE +NCV ,NWO) GPT25300

476 Cult INUE GPT35400
460 CUNTINUE GFT35500
IF (ISKIP(2) sice 0) WRITe (9) (ZEROES,J=1,8) GPT35510
PLOT ISOPLETHS GPT35600

IF (ISRIP(3) .Le. 0) 60 TG 540 GPT35700

IF (ISKIP(3) .iWe 1) 60 TO 485 GFT35800
ChLL FSTPLT (HrRNG» ALMrNAMCAS » ILATE » ITIME » CDAMX (1) » COAMX (2) » CDAMX (3GPT35900
1305 (IT1) sU3(iT2) »ud(IT3) yNCY1sNCYZ e NCY3 s XPRT) GPT36000
465 CUNTINUE GPT36100
It (UM .GTe 3) uM = 3 GFT36200

DU 530 KS=1,di GPT36300

IF (M ,Euve 1) 0O TU 490 GPT36400
Call, INPTS(nSs0oNXSrILrNYSSsDEPN»STGANK ) GPT36500

4390 CUNTINUE 6FT36600
CALL HEDING (KS#9KS,300) GPT36700
CALL LABELS (K) GPT36800
CALL VKTCLE (KSyUMskSHKLINE » ISK P (5) s NCV o LFLGY) GPT36900

DU 995 J=4rNWu GPT37000

495 ULINE(J) = CINE(J) GPT37100
NWD = NWOA6 GPT37200

6u 10 (5001510,520) rKS GPT37300

500 IF (KSW(Ll) +6T. 0JUReRSW(Z) +GT. 0) GO TO 510 GPT37400
IF (NCC oLE. U) GU TO 530 GPT37500

CALL ISSOPT(XXpYYrNASINCC)CI v JLINC o INWO ,DEPNINYSSr YBARYYDEPN 11 KS»GPT37600



L¥1

S81x%
o82x%
S83%
o84 %
J85%
J86%
S87%
S88%
S89x%
990 %
S3Y1x%
292%
393x%
394x
395%
396%
397 *
3Y8x
999%
400x%
401 %
402%
40 3%
U4 %
4U5%
4Uo%
4U7x%
408x%
4U9x
410x
411x
412%
41 3%

1YToISKIP(3) s KLINE pCV o JMIDECAY »LAMBDA»ZBSL»ZTPL) GPT37700

6GU TO 530 GPT37800

510 IF (NUD <E, 0) GO TO 530 GPT37900
CALL ISSOPT(XXrYYsNXSeNDDeDI»JLINE »NWDDEPNyNYSS e YBARY »DEPNeII»KS1GPT38000

LY T [SKIP(3) yKLINE s NCV oMy DECAY » LAMBDA » 2BSL» 2TPL) GPT38100

GG TO 530 GPT38200

520 IF (NTT «uE, 0) GO TO 530 GPT38300
CALL ISSOPT(XX»YYriNXSeNTT,TIrJLINE)NWUDEPN)NYSSeYBARY »DEPNeITKS»GPT38400

LIYT o ISKIP(3) o KLINE»iNCV e JMPDECAY » LAMBDA ¢y ZBSL»2TPL) GFPT38500
930 CUNTINUE GPT38600
540 CONTINUE GPT38700
RETURN GPT38800

900 FURMAT (1HOD,38X,F9,9+21H 1S THE MAXIMUM GRID ,6A6) 6PT38900
901 FORMAT (1HO,6H RANGE4U4Xe29H- AZIMUTH BEARING (pEGREES) =/1X»8H(MEGPT39000
ITERS) v 10(3XyF7,.212X)) GPT39100
902 FURMAT (52X,646) GPT39200
903 FORMAT (1X¢F8.1010(F1l04392X)) GPT39300
904 FORMAT (Al238A9F9,3¢20H IS THE MAXIMUM PEAK»SAH) 6PT39400
905 FURMAT (1r0,23X,12HMAXIMUM PEAK/18H KANGE AZIMUTH,6X02A60A2/11GPT39500
1Xy24HBEARING VEFPOSITION/1X»25H(METERS) (DEGREES) ' A2 AGPT 39600
23) GPT39700

906 FURMAT (1i0,23X, 12HMAXIMUNM PEAK 13X THMAXIMUM, 13X, 12HMAXIMUM PEAK/GPT39800
17H RANGE +4X» THAZIMUTH 16Xy 13HCONCENTRATION» 13X ¢ 6HLOSAGE »8X1F5,41+17GPT39900
2H MINUTE TIME=MEAiN,8Xe7HTIME OF »12X» 13HAVERAGE CLOUD/11Xe7HBEARINGGPTLCO000
3051X9 13HCONCENTRATION)9X» 13HCLOUD PASSAGE»9X» 13HCONCENTRATION/1X»1GPT40100
LIH(METERS) (DEGREES) ¢5(2Xy3A692X)) GPT40200

907 FORMAT (ALe4l4X,F9,3r1bH IS THE MAXIMUM,DA6) GPT40300

908 FORMAT (Al¢32X9F9,3¢20H IS THE MAXIMUM PEAKsF5.107H MINUTE»SA6) GPT4#0ULO0

909 FURMAT (1X1F84102XsFBe396X)F1048011XeF1043913X9sFLl04302(12XsF10,3))GPTH0500

910 FURMAT (ALr32x9F9.3020H IS THE MAXIMUM PEAK»4A6,ALs4H IN ,A62Al) GPTH40600

911 FORMAT (1A40,59H*x MAX, PEAK VALUES ARE INSIGNIFICANT, ABORT THIS GPT40700
1CASE  #*x%) GFTLH0800

EiND GPTL09G0



8%1

1%

2%

K1

Yx

5x

6%

T*x

B8x%

Ox%
10%
Alx
12x%
13*
14
15x
16x%
17%
18x
19x
20x
21x%
22x
23x
24x%
25%
26%
27
28x%
29x
30x%
Slx
2%
33%
4%
5%
6%
ST %
38x%

SUBROUTINE LABELS, VERSION 6, REVISION O

SUBROUTINE LABELS(K) LeL00100
COMMON /PARAMT/ TESTNC(12), ISKIP(15) rNXSeNYSINZSNDI#NCI» LBLO0200O
INBK yNPTSsNVSyNVBp XX(H1) »YY (41)0Z(16) e DELX(15) yDELY(15).,Q(15) LBL00300
2UBARK (16) ¢ SIGAK (16)rSIGEK (16) #SIGX0(15),5I6Y0(15),SIGZ0(15) LBL0040O
3ALPHA (20) ¢BETA(20) yZRKy TIMAV» THETAK (16) » TAUK» TAUOK 1 H» XRY ¢ XRZ LBLOOS0D

UXLRY pXLRZ2Z22L(40) s IEMOD(15) +DECAY 2L 1IN, TIM1)LAMBDA,DI(10),CI(10)» LBLOO60O
STAST(05) »JBOT(05) »JTOP(05),VS(20) +PERC(20) s ACCUR»VB(20) »PERCB(20)»LBL00700
6HB » ALPHL (05) yBETL (05) » TAUL , TAUOL ¢ ZRL»UBARL (10) »SIGAL (10) »SIGEL (10)LBLO08OO
7+ THETAL (10) ) GAMMAP (20) o NTL,TI(10) #NPSINAMCAS(12) LBL00S0C
COMMON /PARAMS/ UBAR(20)1SIGAP(20) DELTHP(20) »SIGEP(20)THETA(20)/LBLO100O
1DELU(20) ¢ VER» VREF yPEAKD»SIGZ»SIGY»SIGX»SAR2P Ly THy I+ JyKK»STOL, Lel01100
257029STO3¢ TRD» ILKyRADINNZy ITOP» IBOT ) XAST(21) ¢ STIGXNK » JF o PPWR»QPWRy LBL0O1200
3MPWR ) 11,DEP ) XBARX » SGBARyNXCI1LAT»SIGYNK»GAMMA (20) s NCCoNDDINTT) LBL01300

4NCCCoNDDD o NTTT » NSW2rMODLS (15) +KSW(5) rLINES» IM1/MOLS/NWD» LBL.01400
SYSV(41),YBARY (41) » UBARNK(41) rBETANK (41) s ALPHNK (41) »ANG(42) ¢ LBLO1500
6SIGENK (41) » SIGANK (41) 1 DEPN(H1941) »RNGrAZMy IDATE(2) » ITIME(2) ¢ YT, LeL01600
TNYSS CDAMX (3) LBL01700
DIMENSION LINE(1) LeL01800
CUMMON /LBLLBL/ J1(9)2J2(4)yJ3(48)»J5(6)+JT(3)»JB8(16),49(13)»J10,» LBLOLSOO
1J4(12) 9 J11(2) ¢UNIT(45) LBL02000
EWUIVALENCE (YBARY,LINE) LBL02100
INTEGER TESTNO LBL02200
DATA IBLNK/6H / LBL02300
ChANGE FOLLOWING TwO STATEMENTS FOR 7044 LBL0O2400
DATA IBLK/QQ00000000060/18LP/0000000000033/ LeL02500
DATA IBLK/0000000000005/91IBLP/0000000000075/ - LBL02600
DATA J1/54HCALCULATIONS OF MAXIMUM CENTERLINEISOPLETHS /LBL02700
DATA J11/7H MINUTE/ LBL02800
DATA J2s24H HCL  ¢O Co2 AL203/ LB8L 02900

DATA J3/14H CONCENTRATION,3*1H ,7H DOSAGE,4x1H ,24H TIME=MEAN CONCLBL03000
1ENTRATION,2%2H ,25H GRAVITATIONAL DEPOSITIONs1H »13H CALCULATIONSLBLO3100
293%1H »25H PRECIPITATION DEPOSITIONs1H »22H TIME OF CLOUD PASSAGE!LBL03200
32x1H »28H AVERAGE CLOUD CONCENTRATION,iH / LBL03300

DATA J10/3H IN/ LBL03400

DATA J4/3HPPMy LH »6HPPM SE ¢ 1HC » 6HMG/M*k %9 1H3 9 6HMG SEC ¢ SH/M%*3 9 6HMG/LBL0O3500
1Mxxk, 1H2 y EHSECUND » 1HS/ LBL03600



6%1

39«
40x%
41x%
42
3%
G4 x
45%
46
47
48%
49x%
50%
Six
52x%
53x
S4x
55%
b6*
o7«
58x%
59x
60
61x
62%
63%
o4 x
65x%
66%
67x%
8%
69x
70x%
Tix
T2
T3x%
7%
75%
T6%

10

20
30

40
50

60

70

890

90
100
110

DATA J5/36H AT a HEIGHT OF METERS/

DATA J7/18H DOWNWIND FROM Ao/
DATA JB/96H STATIC FIRE.
1 ENGINE BURN, SLOW BURN, /
DATA J9/78HMODEL
10LOGICAL CASE IS /

DO 10 u=1.80

LINE(J) = IBLNK

DO 20 J=1,3

N = KSW(3)+J

LINE(J+3) = J1(N)

IF (TESTNO(11l) ,NE, IBLNK) GO TO &0

N = ISKIP(5)

LINE(8) = J2(iN)

60 70 S0

LINE(8) = TESTNO(11)

LiNg(9) = TESTNO(12)

IF (KSW(4) ,NE. 12) 60 TO 60

B = TIMAV/60,0

CALL NMBRS(B!LINE(10),IDUM)

LINgE(l2) = J1l(1)

LINE(L13) = Jll(2)

DO 70 J=1.6

N = KSW(4)+Jy

LiNE(J*+13) = U3(N)

IF (KSW(&) NE. 24) LINE(20) = Jlo

IF (KSW(Q) Eu, 24) GO TO 100

M=z

IF (KSW(“) Ed. 30,0R,KSW(4) EQ. 18) GO TO 80

=0

IF (ISKIP(5) ,EG., 4) M = &

IF (KSW(4) ,EQ, 6) M = M+2

DO 90 J=1,2

N = M+J

LINE (J+20) = JU4(N)

PV 110 J=1+,6

LiNg (J+22) = J5(J)

NORMAL LAUNCH,

LBL03700
LBL03800

SINGLELBELQ3900
LBLO4000
WAS USED IN THE CALCULATIONS AND THE METEORLBLO4100

LBLO4200
LBLO4300
LBL 04400
LBLO&500
LBLO4600D
LBLO4700
LBLO4800
LBLO4900
LBL05000
LBL0S100
LBL 05200
LBLO5300
L.BL0O5400
LBLO5500
LbL 05600
L.BLOS700
LBLO05800
L&L05900
LBL06000
LBL06100
LBL06200
LBL06300
LBLO6400D
LBL0O6500C
LBLO6G600O
LBL06700
LBL06800
LBL06900
L.BLO7000
LBLO07100
LBL07200
LBLO7300
LBLO7400



0S1

TT%
T8%
T9%
80%
Hlx
dex
B3x%
Bl x
BS5x
Bo*
B87%
BB%
89 %
90x%
91
Y2 x
I9I%
Y4
YS5%
Y6%
97 %
98x
99x%
LU0
101«
102x%
103x%x
JI04x
105%
106x
L07%
408x%
109%
110%
Lllw
112x%
113x
Ll4x

130
140

150

160
lod

leb

170

160

190
191

200

CALL NMBRS(ZZL (K)+LINE (26) 9 IDUM)

DU 140 J=l9d

LiNE(J+28) = JT7(J)

DO 150 J=lr4

LINE(J+31) = TESTNO(J+6)

IF (ISKIP(6) .EG, 5) ©0 TO 165

DO 160 J=1.4
N = ISKIP(S) #U=U4y

LINE(J+35) = J8(N)

J = 39

NwD = 1

6uv 10 190

IF (N LEQs 6) JS = w5+l

DO 170 U=1,13

LINE (J+JS) = J9(J)

B = MDLS

CALL NMBRS(B»LINE(JS+2) e I1LUM)
JS = JS+193

0C 180 J=lro

LINE(J+JS) = TESTNOLJ)
J = JS+6

NwD = 2

N 7

N N=1

IF (N .67, 0) GO TO 200
N =6

J

J=1

JS = IABS(6x%(iN=1))

Mz 0

CALL MSFLO(US 6 LINE(J) #30,M)
IF (M LEQ, IBLK) GO TO 191

IF (M EQ, 1IBLP) 6O TO 220

N N+1

N 1

J W+l

JS = IABS(6x(N=1))

CALL MSFLD(30,6,IBLPrJS,LINE(U))

LBLO7500
LelLo7600
LBLO7700
LEL07800
LBL07900
LBL0B000
LBL08100
Lol.08200
LBL0O8B30O
LELOB4HOD
LBL0o8s00
LBL08B60D
LBL08700
L8L08800
LBL08900
LBL09000
LBL09100
LBL09200
LBL0OS9300
LsLos400
LBL09S00
LBL09600
LBL09700
L.BL0S800
LBL09900
LeL10000
£.BL1010O
Lel.10200
Li5l.10300
LBL10400
BL10500
LBL.10600
LBL10700
LBL.10800
LBL10900
LBL11000
LBL11100
LBL11200



ST

115x%
116%
L17%
118x%
d19%
Le0x

2¢d J5 = J
GO TO (1669230) )Nwy
230 NwD = JS
CALL PACKS(LINE,NwD)
RETURN
EnND

LBL11300
LBL11400
LBL11500
L6L11600
LBL11700
L.BL11800



as1

1%
2%
Jx%
4%
5%
6%
T
8x%
Ox%
10x
lix
12x%
13x
14
15%
16
17%
1%
19%
20%
21%
22x%
23x%
24 %
25x%
6%
27 %
28%
29x%
S0 %
S1%
2%
3%
e]'% 3
9SG %
J0%
ST*x
S8%

CC

10

15

20

25

30

SUBROUTINE PACKS, VERSION

SUBROUTINE PACKS(LINE/NWD)

THIS SUBROUTINE REMOVES EXCESSIVE BLANKS FROM THE TITLE AND PACKS
IT INTO SUCCESSIVE LINES OF 15 wORDS PER LINE

DIMENSION LINE(1)
OaTh IBLK/000000G0000C0S/

DATA IBLK/OU00000Q000000/ = IbM 7044 =

NELG = 0
NK = 0
Jb = 16

Jb 1S 15+1 OR 15 wORDS PEK LINE

i =1

LST = IBLK

M 1

N 0

. 0

v Jtl

Ir (J «LEs NWU) GO TO 15
NFLe = 1

L = IBLK

Nl = N+1

IF (N1 ,GT. 6) GO TO 80
ML = W

G0 TO ©0

K = LINE(J)
I =0

I = I+l

IF (I «6T, 6) GG T0 10

Il = IABS(6x%x(1~1))

CALL MSFLU(LI»6,Kp30L)

IF (L. «NE, IBLK) 60 TO 30
IF (LST +&G, IBLK) 60 TO 29
1iBLK = 1

JUBLK = J

N = N+l

NR = NR+1

16 (N LT 7) GU TO 40O

REVISION O

PCK00100
PCKQ0200
PCKQ0309
PCK00400
PCKDO500
PCKG0600
PCKG0700
PCK00800
PCK00900
PCK01000
PCKG1100
PCK01200
PCK01300
PCKO1400
PCK01500
PCK01600
PCK01700
PCK01800
PCK01900
PCK02000
PCK02100
PCK02200
PCK02300
PCK02400
PCK02500
PCK02600
PCK02700
PCK02800
PCK02900
PCK03000
PCK03100
PCK03200
PCK03300
PCK0O3400
PCK03500
PCK03600



g€S1

39%
40x%
41x
42%
43x
G4 %
HSx
L4ox%x
b7 %
H8x
49%
o0x%
olx
b2x
3%
Sl x
55%
1%
57%
b8x*
DO
60
Olx
b2x%
b3%
o4 x
b5%
bbx%
67x
68x%
69x
T0%
Tix
12%
T3%
Tux
T5%
T6x%

40

90

60

63
o4

09

N=1
1 = IB+l
M =z M+l

Il = IABS(6x(Newl))

IF (L «NE, iB&K) 60 TU 50

NNBLK = N

MMBLK = M

IF (IB LLT. JB) 60 TO 70 :

IF (LST +EQ, IBLK,OR.L +EG, IubK) GO TO 69

L = IBLK

NK = NR=1

N1 = NNBLK+1

Mi = MMBLK

IF (N1 LTe 7) 60 TO 00
Ml = M1+l

NlL =1

Ii = IABS(6x%(hl=-1))

CALL MSFLD(3096sL eIl LINE(ML))
IF (NFLG +E@, 1) 60 TO 63
GO TO 64

NK = NR+1

CONTINUE

Nl = N1+l

IF (N1 ,LT. 7) 6O TO o0
1F (NFLG «EWe 1) GO TO 80
NL = 1

Ml = Mi+l

IF (M1 ,Lis M) 6O TO 60

J JJBLK

i 1IBLK

N 7

M Me=1

LT = IBLK

Ib =0

K = LINE(W)

60 10 20

lo =1

LST = IBLK

PCK03700
PCK03800
PCK03900
PCKO4000
PCKO4100
PCKO4200
PCKO4300
PCKO4400
PCKO4500
PCKO4600
PCKO4700
PCKO4800
PCKO4900
PCK05000
PCK05100
PCK05200
PCK05300
PCKO5400
PCK05500
PCK05600
PCK05700
PCK05800
PCK05900
PCK06000
PCK06100
PCK06200
PCK06300
PCKO6400
PCK 06500
PCK06600
PCKO6700
PCK06800
PCK06900
PCKO7000
PCKO7100
PCK07200
PCK07300
PCKO7400



20!

TT*x
8%
T9%
80x*
81lx%
B2%
B3%
B4 x
BS %
B6%x
7%
B8x
89x
Y0%

70
75

&0

IF (L WNE, 1BLK) 60 TV 70

NR = NRel

I = 0

N=7

Mz M=1

6V J0 20

LST = L

CALL MSFLLO(30r0,L011LINE(M))
GG T0 20

NolD = NR/OE

10 = NWDx*b

IF (IB .LTe NR) Nwiy = NWO+1
RETURN
END

PCK07500
PCK07600
PCK07700
PCK07800
PCK079060
PCK08000
PCK08100
PCK08200
PCK08300
PCKO8400
PCK08500
PCK08600
PCK08700
PCK08800



Ge1

Ix

2%

J%

4%

Sx

6%

T%

8%

9%
10«
11x
12%
13«
14x
15x%
16%
17x
18x%
19x%
20%
21x
2%
23%
24x
25%
26x%
27
28x%
29%
S0x%
I1x
2%
33
SUx
35%
6%
OT*

10

c0

30

40

S50
60

80

SUBROUTINE PRTTTL,» VERSION 6, REVISION 0

SUBROUTINE PRTTTL(NWD ' LINES)LINErArBrZBLZT)
THIS SUBRUUTINE PRINTS THE PAGE HEADING
DIMENSION LINE(L)

DATA IB/1H1l/,JB/1H /

N = IB

LINES = 3

NIz %

Ne = 15

IF (N2 ,6T« NWD) W2 = NWD

WKITE (6050) N» (LINE(1)oI=NLoN2)
LINES = LINES+1

N = JB

IF (N2 ,GE. NWD) GO TO 20

Nl = N2+l

Ne = Ne+15

60 7O 10

IF (A +6E¢ 0,0) WRITE (6+80)
LINES = LINES+1

IF (A +LE. 0.,0) GO TO 30

WRITE (6060)

LINES = LINES+]

IF (B +LEe. 0,0) 6O TO 40

WRITE (61070)

LINES = LINES+1

WRITE (6+90) 2B,2T

LINES = LINES+1

RETURN

FORMAT (Alr19X,i5A6)

FORMAT (42X, 45H(DECAY HAS BEEN INCLUDED IN THE CALCULATIONS))
70 FURMAT (33X,64H(PRECIPITATION SCAVENGING HAS BEEN INCLUDED IN THE

1CALCULATIONS))
FORMAT ( )

PRT00100
PKT00200
PRT00300
PRT00400
PRT00500
PRT00600
PRT00700
PRT00800
PRT00900
PRT01000
PRT01100
PRT01200
PRT01300
PKT01400
PRT01500
PRT01600
PRT01700
PRT01800
PKT01900
PRT02000
PRT02100
PRT02200
PRT02300
PRT02400
PRT02500
PRT02600
PRT02700
PRT02800
PRT02900
PRT(3000
PRT03100
PRT03200

90 FURMAT (34X,37HCALCULATIONS APPLY TO THE LAYER FROM »F7,2,4H TO +FPRT03300

18.,2,7H METERS)
END

PRT03400
PRT03500



9g1

1x
2%
%
Y%
5x
6%
Tk
8
9%
10%
11x
12%
1%
4%
15%
16x
17=
18x
19x%
20%
2lx
£2%
23%
4 x
25%
26%
£7x%
28%
29%
S0
Slx
2%
33%
1%
35k
36 %
3T%
S8x%

10

20
30

40

50

60

70
80
81
82

90

SUBROUTINE VRTCLE. VERSION 6,

SUBROUTINE VRTCLE(KS»JMoKSWeISTORy ISKIPS)NCVeIFLGH)

DIMENSION KSW(1),ISTOR(1)
DIMENSION NPH(2)

COMMON /LBLLBL/Z J1(9)oJ2(l4) 9y J3(UB) ¢ JS(6)sJT(3)1dB(16),J9(13)0J10»
1u4(12)9J12(2)»UNIT(15)

INTEGER UNIT

DATA NPH/5H PHy1H /
IF (VM ,6T. 1) 60 70O 20
Il = 31

Il =z 19
I2¢ = 1144
I3 = 8

60 TO 82

GO TO (30,40+50,60,70)KS

11 = 1
I2 = 3
6¢ 70 80
11 = 7
I2 = 8
I3 = 3
60 10 81
Il = 13
12 = 17
60 T0 80
11 = 37
Ic = 40
I3 = 6
60 TO 82
I1 = 43
Ic = 47
13 =0

IF (ISKPS LEQ, 4) I3 = 1349

ISTOR(1) = J3(4)
DU 90 I=1ls]2
ISTQR(I=I142) = J3(1)

IF ZKSW(E) 6T, 0) GO TO 10

REVISION ©

VRT00100
VRT00200
VRT00300
VRT00400
VRT00500
VRT00600
VRT00700
VRT00800
VRT00900
VRT01000
VRT01100
VRT01200
VRT01300
VRT01400
VRT01500
VRT01600
VRT01700
VRT01800
VRT01900
VRT02000
VRT02100
VRT02200
VRT02300
VRT02400
VRT02500
VRT02600
VRT02700
VRT02800
VRT02900
VRT03000
VRT03100
VRT03200
VRT03300
VRTO3400
VRT03500Q
VRT03600



LS1

9%
H0x
41
42%
43x
L1733
45x%
46x%
47%
48x
49x%
50x
Slx
b2%
53«
Sy x

95
100

110
120

130

NCV = [2={1+2

IF (JM 6Ts 1) 60 TO 110
DO 100 1=lr2

IF (IFLGY +NE. 0) GV TO 95
ISTUR(NCV+I) = U4 (I3+1)

GO TO0 100
ISTOR(NCV+I)
CONTINUE

NCV = NCV+2
G0 TO 130

DO 120 I=1+3
ISTURINCV+I) = UNIT(I3+I)
NCV = NCV+3

CALL PACKS(ISTORNCV)
RETURN

END

NPH (1)

VRT03700
VRT03800
VRT03900
VRTO4000
VRTO4100
VRTO4200
VRTO4300
VRTO4400
VRT04500
VRTOU600
VRTO4700
VRTO4800
VRT04900
VKT05000
VRT05100
VRT05200



8G1

1x
2%
3%
4%
5%
6%
T*
8%
9%
10«
11x%
12»
15%
14
15%
l6x%
17%
18x
19x%
20%
21l
2%
3%
24 %
25%
26%
27%
28x%
29%
S0
1%
S2%
93%
S %
395%
d6%
37 %
38%

10

20

30

40

41

50

60

SUBKOUTINE NMiGKS., VERSION

SUBROUTINE NMBRS (A»NUM,NC)

DIMENSION IN(15),nNUM(I)
NC = ©

I (aA) 20010030

NC = 1

NUM(Ll) = 'O '

6u 10 110

NC = NC+1

Im(¢l) = ° -

B = ABS(A)

K 6
Mz=B
1

M

n

F (M JEQ. U) 60 TO 41
= ALOG1O(H)
Moo= M+l
MM =z b
DU 40 I=1,M
NC = NC+l
K = MM/10x%(M=])
MM = MM=K¥x10%%(Me]l)
IM(NC) = K448
K =3
M B
C M

IF (B=C) 50,80,50
NC = NC+1

IM(NC) = ¢ o!
B = B=M

1

+1,0E=7
I+1

¢ = NC+1
*10.,0

"
oo

=M

B
1
N
8
M
B8
I ) = M+48

B
B
3]
M{NC

~ n i

N

REVISION O

NMBQO0100Q
NMBGO200
NMBOO 30O
WMBOOGOO0
NMBO0S00
NMB0O0600O
NMBO 0700
NMB0O0800
NMBGOO0900
NMB01000
NMB0O1100
NMB01200
NMB01300
NMBO140GO
NMBQ1500
NMB01600
NMBG1700
NMB01800
NMB01900
NMB02000
NMB02100
NMBO2200
NMB02300
NMBQ2400
NMBQ2500
NB 02600
NMB02700
NMBO280GO
NMB2900
NMB0 3000
NMB03100
NMB03200
NMB03300
NMBO 3400
NMB03500
NMB0Q 3600



6S1

39
40%
41%
Yo%
43x%
L%
45%
46%
7%
48x%
49%
50x*
olx%
D2x*
Odx%
O4x
b5x%

70

80

S0

100
110

IF (I LT« 6) Gu TO 60

IF (IMINC) +GTs 48,ANLIM(NC) +LT. 58) GO TO 80
NC = NC=-1

1F (NC JLEs 2) GO TO 8C

DU 100 I=leNC
M= M+l
(M +LTe 7) GO TO 90
Mzl
K = K+1
Caliy MSFLO(30s6 ) IM(L) o IABS(HX(M=1) ) NUM(K))
CUNTINUE
CONTINUE
RETURN
END

NMBO3700

NMBQ 3800
NMB03900

NMBO4000
NMBO4100
NMBO4200
NMBO&4300
NMBOY4400
NMBO4500
NMBQ4600
NMBO4700
NMBO 4800
NMBO4900
NMB05000
NMB0S5100
NMB05200
NMB05300



1x SUBROUTINE HEULINGes VERSION 5, REVISION 0

091

e2x

3% SUBROUTINE HEDING(KSWsKS»JSWeLSw) HED0OO0100
4x C SET ALL PARAMETERS NEC TO BUILDING PAGE HEADING HED00200
S5x DIMENSION KSW(1l) HEDQO300
6% KSW(3) = 3%JSw=3 HEDOO400
7% GO TO (10,40950960,70)9KS HEDQ0500
B8x% 10 IF (KSW(l) ,Eu, 0) GO TO 2¢ HED00600
9% KSw(4) = 18 HEDQO700
10% G0 TO 80 HEDO00800
11x 20 IF (KSW(2) JEG. 0) GO TO 30 HED00900
12% KSW(4) = 40 HED01000
13x% G0 TO 80 HEDO01100
14x 30 KSW(4) = 0 HED01200
15% IF (LSW JEQ, 1) KSw(H4) = 24 HED01300
16% 60 TO 60 HEDO01400
17% 40 KSW(4) = © HED01500
18x% GU TO 80 HED01600
19x% 50 KSW(4) = i2 HEDO01700
€0 60 TO 80 HEDO01800
21ix 60 KSw(4) = 36 HEDQ1900
22x 60 TO &0 HED02000
23% 70 KSW(4) = 42 HED02100
24 % 80 ReTURN HEDQ2200
25x% END

HED02300



191

1x
2%
3%
Lx
5%
6x
T
&%
9%
10%

OO0

SUBKOUTINE MSFLDy VERSION 5S¢ REVISION O

SUBKOUTINE MSFLyu(11rI29IWRDeJ1rUWRD) MSF00100
THIS PROG EXTRACTS AN I2 BIT BYTE FROM IWRD STARTING AT BIT I1 ANDMSF00200
STORES IT IN JWRD STARTING AT BIT Jl, THE REMAINING BITS OF JWRD MSF00300
AKE UNCHANGED. 11 AND J1 ARE COUNTED RIGHT FROM THE SIGWN BIT AND MSFo0400

THE SIGN 81T IS BIT ZERO. MSFQ0500
FLO(J1,I2/JWRD) = FLO(IL1rI2+IWRD) MSF00600
RETURN MSF00700
END MSF00800



a91

1%
-3
3%
4%
S*
O %
7%
8%
9%
10%
11x
12%
13x%
14x
15x%
l6x%
17 %
LBx%
19x%

10

20
30

SUBROUTINE InWPTS, VERSION 5, REVISION 0O

SUBKOUTINE INPTS(RS»IB/NXyI1eNY Do T)
DIMENSION D(41,1)»T(1)

DU 10 Iz=1,)NX

KOUT = 4%} =4+KS~Ik

CALL INTOUT(D,KQUT)NYelo41,1)
CUNYINUVE

IF (KS LTs 5) 60 TU 30

DU 20 I=l.NX

KOUT = 4x]=2

CALL INTOUT (T kOUT ¢ lYel9ly1)

Du 20 J=1yNY

T™P = 0,0

Ir (T(J) JLE. 0,0,0RsD(Iru) JLE, 0.0) GO TO 20
TP = T Z0ird)

D(I,J) = TMP

RETURN

END

INP0O100
INPOO200
INPOO300C
INPQO400
INPGOS00
INPO060O
INPQOT700
INPOO8ODO
INP0O0S00
INP01000
INP0O1100
INPQ1200
INPQ1300
INPO1400O
INP01500
INPO1600
INPO1700



10
60
20

30
40

SUBROUTINE INTOUT, VERSION 6, REVISIGN 0

SUBROUTINE INTOUT(DeIeNeL»IDMiK)
DIMENSION D(IUM,1)

INTEGER RECLTH

IF (ISP «NE, 0) GO TO 10

ISP = 1

RECLTH = &1

DEFALNE FILE 13(164,RECLTH,U»KOUK)
CONTINUE

KOUK = 1

FORMAT (1Xe816)

GU TO (20+30) oL

READ (13'KOUK) (D(KrJ)2J=1,N)

GO TO 4O

WRITE (13'KQUK) (D(Ked)odz=1oN)
RETURN

END

INT00100
INT(G0200
INT00300
INTO0400
INT00500
INTO0600
INT00700
INT00800
INTQO0900
INT01000
INT01100
INT01200
INT01300
INT01400
INT01500
INT01600



791

1x
2%
3%
133
Sx%
6%
Tx
8%
9%
10x%
1lx
12x%
13%
14
15x%
lox
17%
18x%
19x
20
21x%
2%
23%
24 %
25x%
26x%
27 %
28x%
29x%
S0x
Sl
2%
SS%
Sl %
SD*
36x%
ST %
38x%

OO0

SUBROUTINE BREAK, VERSION 6, REVISION 0O

SUBROUTINE BREAK (K X0rYO) BRK00100
COMMON /PARAMT/ TESTNO(12), ISKIP(15) o»NXSsNYS»NZSeNDIsNCI» BRKOO200
INBK ) NPTS e NVS o NVE g XX(HL) oYY (41)0Z(16) v DELX(15) yDELY(15)9Q(15) BRK00300
2UBARK (16) 9 SIGAK (16) v SIGEK (16) ¢ SIGX0(15)/ySIGY0(15)9SIGZO(15) BRKOO400
3ALPHA (20) +BETA(20) » ZRKy TIMAV» THETAK (16) » TAUK » TAUOK »He XRY » XRZ s BKK00500

UXLRY s XLRZr ZZL (40) » 1EMOD(15) s DECAY p ZLIM» TIML »LAMBDADI(10),CI(10)» BRK0O060O
S5TAST(05) »JBOT (05) » JTOP(05) yVS(20) »PERC(20) »ACCUR»VB(20) »PERCB(20) »BRK0O0700
6HB » ALPHL (05) yBETL (05) » TAUL , TAUOL » ZRL»UBARL (10) »SIGAL(10) »SIGEL (10)BRK(00800
7+THETAL (10) yGAMMAP (20) 'NTI,TI(10) +NPS)NAMCAS(12) BRK00900
COMMON /PARAMS/ UBAR(20)rSIGAP(20) yDELTHP(20),»SIGEP(20)»THETA(20) »BRK01000
10ELU(20) ¢ VER ) VREF ¢y PEAKD»SIGZ1SIGY»SIGX»SQR2PsLe THe T o JpKK»STOL, BRK(01100
2ST02,ST03 ) TRD » ILK/RADINNZyITOP» IBOT o XAST(21) » STGXNK ¢ JF yPPWRsGPWR» BRK01200
3MPWR 11 yDEP ) XBARX 1 SQBAR ¢ NXCI o LAT9SIGYNK yGAMMA(2¢) ¢ NCCyNDDyNTT, BRKQ1300

UNCCCoNDDDeNTTT  NSW2 o MODLS (15) 1 KSW(5) o LINES» IM1»MDLS ' NWD BRK0O1400
SYSV(41) 9 YBARY (41) yUBARNK(41) +BETANK (41) » ALPHNK (41) » ANG(42) o BRK01500
O6SIGENK (41) r SIGANK(41) pyCEPN(41o41) yRNG»AZMy IDATE(2)  ITIME(2) 0 YT, BRK01600
INYSS, COAMX(3) BRK01700
DIMENSION CON(1)D0OS(1)rAVCON(L) )PASSTM(1)»ERFX(1) BRK01800

EQUIVALENCE (CONsDEPN) » (DOS»DEPN(192)) 9 (AVCON,DEPN(1¢3))» (PASSTM/,DBRK(01900

1EPN(104)) ¢ (ERFXsANG(10)) BRK02000
REAL MPWR,L,LAT,LAMBDA BRK02100

INTEGER TESTNO BRK02200

*xx THIS SUBROUTINE CALCULATES DOSAGE»CONCENTRATION AND WASHOUT **BRK02300

*xx ON A GENERAL GRID WITHIN THE SECTOR DELPHI. BRK02400

DETERMINE LOCATION OF RECEPTOR RELATIVE TO SOURCE AND WIND BRK02500

DLRECTION BRK02600

Sumsx = 0,0 BRK§2700

NoMsX = 0 BRK02800

CALL COORDINIKKsXeY?X0rYO)ASPyXS»1) BRK02900

DOS(J) = 0.0 BRK03000

CON(J) = 0.0 BRK03100

IF (NBK +NE, O,ANC,IBOT oLEs KK,AND.KK ,LE. ITOP) GO TO 135 BRK03200

Is =1 BRK03300

IF (N .EQ, 9) GO TO 310 BRKO3400

CALCULATION OF MODELS 1423 BRK03500

125 CALL SIGMA(XsKKs1) BRK03600



S91

39 %
40x%
41%
42%
43%
4yx
45%
46%
47 %
48%
49x%
50%
01x
o2k
O3*
S4x%
O5%
56x%
H57*
08%
o9%
00
O1x
62x%
6%
bl x
65%
66%
67x
b8x
69x%
70%
Tlx
T2«
T3«
T4x%
T5%
T6%

126

20
el

50

60

IF (SIGY) 130,130,126

IF (5162 +LT, 0.0 ,ANG, MODLS(KK) ,EQ, 3) GO TO 130
LAT = Y/Si6Y

LAT = =0.O%LAT*LAT

IF (LAT LT, =60,0) GO TO 130
LAT = EXP(LAT)

PEAKD = Q(KK)/(SQR2P*SI1GY*UBAR(KK))
IF (MODLS(KK) .EQ, 3) 60 T0 20
PEAKD = PEAKD/(Z(KK+1)=Z(KK))
60 TO 21

PEAKD = PEAKD/ (SQR2P*S16Z)
CONTINUE

VER = 0,0

VREF - 1.0

IF (MODLS(KK) .NE, 3) 60 TO 70
VREF = 0.0

TMPQL = =0,5/(5162%5162)

A H=ZZL (K)

B = HwZ(KK)=Z(Kk)+Z4L(K)

C Bx*B

C cxTMPal

Al = Z(KK+1)=Z(KK)

IF (C oLTe =30,0) GO T0 70

D = A%A

D = DxTMPal

IF (D +LT. =30,0) GO TO 50

VER = EXP(D)

VER = VER+GAMMA (1)=*EXP(C)
¢c=1,0

D = GAMMA(L)

E = DxD

Ab = 0,0

Ab = AB+2,0

TR = ABxAl

TLIM = TR=B

ThIm = TLIM*TLIM®TMPQL
IF (TLIM (LT, =-10,0) 60 TO 70
STO1L = TR+A

BRK03700
BRK03800
BRK03900
BRKO4000
BRKO4100
BRKO4200
BRKO4300
BRKQ4400
BRKO4500
BRK04600
BRKQ4700
BRKO4800
BRKO4900
BRK05000
BRK05100
BRK05200
BRK05300
BRK05400
BRK05500
BRK05600
BRK05700
BRK05800
BRK(05900
BRK06000
BRK06100
BRK06200
BRK06300
BRKO6400
BRK06500
BRK06600
BRK06700
BRK06800
BRK06900
BRK07000
BRK07100
BRK07200
BRK07300
BRKO7%00



991

T7%
T8%
79%
80x*
Blx
B2 %
B83%
Bl %
B5x%
Box
7%
B8x
89x
90x
91«
92%
93x
Dl x
95%
Y6x%
97 %
98%
99x%
100x%
101x
L02x%
103
L04x
105x%
lU6ox
107%
108x
109x%
410x%
illx
Ll2x
113x%
1l4x%

70

127

128

129
150

135

140

147
148

S702 = TR=A BRKQ7500
ST03 = TR+B BRK07600
VREF = VREF+C*EXP(TLIM)+Dx(EXP(STO1%STO1*TMPQL) +EXP(STO2*STO2*%TMPOBRK(07700
11))+E*EXP(STO3xSTO3*THPQRL) BRK(07800
€c=0D BRKO7900
U =E BRK0800Q
E = ExGAMMA (1) #RK08100
GV YO 60 BRK08200
CONTINUE BRK08300
TMPGl = X/UBAR (KK) BRKQ8400
00S(J) = PEAKOXLATx(VER+VREF) BRKOBB0D
IF (DECAY «GT, G.0) DOS(J) = LOS{U)*EXP(=DECAY*TMPQL) BRK0OB600
IF (LAMBDA LLE, C,0.0R.TIMI +GE, TMPQ1l) GO TO 127 BRKQ8700
IF (Z(KK) 6T, ZLIM) 6O TO 127 BRK08800
AB = EXP(=LAMBDA*(TMPQL=TiIM1)) BRK0OB900
DOS(J) = LOS (V) *Ab BRK09000
CONT INUVE BRK09100
ANG (1) = UBAR(KK) BRK09200
SUMGX = SUMSX+5]16GX BRK(09300
NSMSX = NSMSX+1 BRKO9U0O
IF (SIGX) 129,1¢9,128 BRK09500
CONTINUE BRK02600
CUN(J) = UOS(JU)*UBAR(KK)/ (SQR2PXS1GX) BRK09700
CONTINVE BRK09800
IF (1S ,EQ,., 1) ©0 TO 310 BRK(Q9900
G0 TO 140 BRK10000
ISz 0 BRK10100
IF (N «NE. 9) GO TO 1e5 BKK10200
CALCULATION OF THE FULL TRANSITION MOLEL, MODELG BRK10300
DO 200 M=1BOT,ITOP BRK10400
CALL COORLU(NeMeXp Y R0rYOrASP XS, 2) BRK10500
IF (N +EQe 9) 60U T¢ 20C BRK10600
CALL SIGMA(Xx,Ne2) BRK10700
STO01 = 1,414214%S5164 BRK10800
TMPwl = 1,0/S701 BRK10900
Ir (SIGYNK) 200,2000147 BRK11000
IF (SI62Z) 200,200,148 BRK11100

LAT = Y/SIGYNK

BRK11200



191

115x%
116x%
117x
118x%
119x
120%
L21%
ie2x
i23x%
Ll x
125%
126x%
127x%
L28x
129%
id0%
131x%
L92%
193%
L4 %
L£95x%
196x%
137«
138x%
139%
L40*
141 %
L42x%
143x%
L4
145%
L46%
147
l48%
149 x%
190x%
i51x%
1D2x%

155

LAT = =0,9%LAT*AT

IF (LAT #LT, =60,0) GO TO 200

XBARX = EXP(LAT)

A Z{M+1)=22L(K)

B 2L (K)=Z (M)

C Z(M+1)+22L(K)=2(IBOT)=Z(IBOT)

8} Z(IBOV)+Z(IpOT) =2 (M)=Z2L (K)

ERFA(1) = AxTMPw1

ERFX(2) BxTWPWl

ERFA(3) CxTwPal

ERFX (&) DxTmPQl

CALL I50{1r4)

2{0g ; ERFX(1)+ERFX(2)+GAMMA (1) % (ERFX(3)+ERFX (4))
> - . 0

SO = Z(ITOP+1)=2(1gCT)

3 1.0

F GAMMA (1)

6 FxF

IFL = 0

S1 =z sl1+2,0

S2 = S51%S3

ERFX(3) = (S2+D)*TMPQl

ERFA(4) = (C=52)%TMPQAL

IF (IFL .EG, 0) GO 10 155

IF (ERFX(3) 6T, 3,0 +AND, ERFX(4) LT, =3.0) GO T0O 185
IFL = 1

ERFX(1) = (S2+B)*TwFQl

ERFX(2) = (A=52)*TwPQl

CALL ISO(irg)

ST0z = STU2+F* (ERFA(L)+ERFX(2) ) +Ex (ERFX(3)+ERFX(#))

ERFX(1) = (S2+A)xTmPQl
ERFX(2) = (p=52)*THPal
ERFX(3) = (S24C)xTmPQ1
ERFX(4) = (U=52)%TMPGL

CALL ISO0(1le4)

STC2 = STU2+F* (cRFX(1)+ERFX(2))+G*x (ERFX(3)+ERFX(4))
E=F

F 6

BRK11300
BRK11400
BRK11500
BRK11600
BRK11700
BRK11800
BRK11900
BRK12000
BRK12100
BRK12200
BRK12300
BRK12400
BRK12500
BRK12600
BRK12700
BRK12800
BRK12900
BRK13000
BRK13100
BRK13200
BRK 13300
BRK13400
BRK13500
BRK13600
BRK13700
BRK13800
BRK13900
BRK14000
BRK14100
BRK14200
BRK14300
BRK14400
BRK14500
BRK14600
BRK14700
BRK14800
BrRK 14900
BRK15000



891

Lo3x%
154 %
1o6x%
156x
Lo7x
1o8x%
1OGx
160%
L61l%
L62x%
Lo3%
1o4x%
165x%
lo6*
L7 %
168x%
169x%
L70%
L71%
172%
173
174x%
175%
176x
177
178x%
179%
A60%
181x%
182%
183«
LB4%
L85%
i86x%
187%
188x%
L89x%
190%

189

150

195
210
2ll
212

200
310

31l

G = G*GAMMA(])

6G 10 150

CUNTINUE

STO3 = 140/(Z(Mel)=Z(M))

XBARX = EXP(=,5%(Y/SIGYNK)**2)

TMP@2 = X/UBAR (JF)

S1 = (Q(MIXSTO3 /(2¢0%SQR2P*UBAR (JF ) *SIGYNK) ) *XBARX*ST02
IF (DECAY +6T, 0.,0) S1 = S1*EXP(=DECAY*TMPG2)
IF (LAMBDA LEe 0+0eO0ReTIM]GETMPR2+TAST(ILK=1)) 60 TO 195
IF (Z(M) 46T, 2iLIM) 60 TO 195

S1 = S1*EXP(=LAMBDA* (TMPO2+TAST (ILK=1)=TIM1))
CONTINVE

IF (SIGXNK) 210,2100211

Sz - 0;0

6V TO 212

CONTINUVE

S2 = (S1*¥UBAR(JF)/ (SQRZP*SIGXNK) )

CONTINUE

DUS(J) = DOS(J)+S1

CUN(J) = COn(J)+Se

SUMSX = SUMSX+SIGXNK

NOMSX = NSMSX+1

CUNTINUVE

ANG (1) = UBAR(JF)

CONTINVE

ANG(2) = Us0

IF (NSMSX «GT, 0) aNG(2) = SUMSX/FLOAT (NSMSX)
AVCON(J) = 040

PASSTM(J) = 0,0

IF (ANG(2) Lk, 0,0) GO TO 311

IF (DOS(J] Lis 040) GO TO 311

EkFX(1) = 0,0

IF (ANG(2) (6T, 0,0) ERFX(1) = ANG(1)*TIMAV/(2,8284271%ANG(2))
CALL ISO(1.1)

AVCON(J) = (DOS(J)/TIMAV)I*ERFX (1)

PASSTM(J) = 4,3%ANG(2)/ANG(1)

CONTINUE

RETURN

BRK15100
BrK15200
BRK15300
BRK154GQ
BRK15500
BRK15600
BRK15700
BRK15800
BRK15900
BRK16000
BRK16100
BRK16200
BRK16300
BRK16400
BRK16500
BRK16600
BRK16700
BRK16800
BRK16900
BRK17000
BRK17100
BRK17200
BRK17300
BRK17400
BRK17500
BRK17600
BRK177060
BRK17800
BRK17900
BRK18000
BRK18100
BRK18200
BRK18300
BRK18400
BRK18500
BRK18600
BRK18700
BRK18800



691

191x

END

BRK18900



0Ll

1%
2%
3%
4x
5%
6x
7%
8%
Gx
10%
L1l
12%
13x%
14%
15%
16%
17%
18x%
19x%
20x%x
21x%
22%
23%
24 %
£5x%x
6%
2T%
28%
29%
S0 %
1%
I %
S3%
Sy x
SH %
S6%
37 %
38x%

SUBKOUTINE SGP» VERSION 5y REVISION G

SUBKOUTINE SGP(ZHeseSIGeIN,IZ/UBHK X2 IBD) S6P001060
CUMMON /PARAMY/ TESTNO(12), ISKIP(15) o NXSNYSeNZSHNDIeNCI» S6P00200
INGK ) NPTSsNVS s NV o XX (HL) oYY (41) 9 Z(16) fDELX(15) yDELY(15) G (15)» SGP00300
2UBARK(16) »SIGAK(16) ¢+ SIGEK(16)»SIGR0O(15)»SIGYO(15),51620(15) S6PO0400
SALPHA(Z0) vBETA(20) o &4RKy TIMAV) THETAK (16) » TAUK » TAUOK 1 He XRY # XRZ s S6P00500

UXLRY 9 XLRZ 9 Z4L (40) o TEMOL (15) ¢ DECAY # ZLIN TIM1 LAMBDA»DI(10),CI(10)r» SGPOGE0OD
STAST(05) +wBOT(05) o JTOP(05),VS(20) +PERC(2C) » ACCUR» VB (20) »PERCB(20) +SGP00700
6HE » ALPHL (05) y 5ETL (09) » TAUL » TAUOL » ZRL »UBARL (10) »ST6AL (10) »SIGEL (10)SGP00800
7o THETAL (10) 2 GANMAP (20) fNT 1, TI(10) #»NPS»NAMCAS(12) S6P00900
COMMON /PARAMS/ UbaR(20)»STIGAP(20) »DELTHP(20) ¢S1GEP(20) 2 THETA(20) »SGP01000
1DELU(2C) o VER» VREF 1 PEAKLI 1 SIGZrSIGY 1 SIGX ) SAR2P oL THe 19J KK»STO1, S56P01100
25T029STO3» TRD P ILKeRADI/NNZy ITOP ¢ IBGT o XAST (21) 1 SIGXNK 2+ JF»PPWRsQPWRe SGP01200
3MPWR 119 DEP ) XoARX 1 SABAR W NXCI v LATsSIGYNK » GAMMA (20) 1 MNCCoNDD o NTT SGP01300

UNCCCoNDDD o NTTT pNSW2 e MODLS(15) #KSW(5) o LINES» IML/MDLS 1 NWD» SGP01400
SYSV(41)» YBARY (41) » UBARNK (41) pBETANK (41) o ALPHNK (41) 1 ANG(U42) ¢ S6P01500
6SIGENK (41) 1 SIGANK (41) rUEPN(41,41) »RNGrAZMy IDATE(2) » ITIME(2) » YT, SGP(1600
TNYSS s COAMX (3) SGP01700
DIMeNSION DTHK (21) S6P01800
EQULVALENCE (DTHKXAST) S6P01900
INTEGER TESTNO S6P02000
ReEAL MPWR L, LAMBDA SGP02100
SUBKOUTINE S6P CALCULATES SIGENK AND SIGANK WITH OR wITHOUT S6P02200
DESTRUCT IN THE LAYER. S6P02300
GU TO (4r44,64,08),1BL S6P02400
S =0,0 S6P02500
MN = =1 S6P02600
HhNK = ZH S6P02700
HHRK = 140 56P02800
IF (N +EQ, 1) GO TO 5 S6P02900
HHRK = ZH SGP03000
HANK = Z(N+1) S6P03100
S63 = SIGEK(1) SeP03200
IF (IN (Ewe 2) 563 = SIGAP(1) ScP03300
IF (N JLE, 2) GO TO 3C SeP03400
DU &5 Mz2/MN SGP03500

IF (IN ,EG, 2) 60 TO 10

S6P03600



1.1

S9%
40x%
4lx
42x
43%
by x
45%
46x
47*
48x%
49x%
S0x*
1%
52x%
53%
o113
O5x%
56x%
5Tx
O8%
59%
60
blx
62%
3%
6l x
65x%
b6x*
67x%
68x%
69x*
TO*
T1x
T2
73%
T4
75x%
Tox

10

20
2%
30

35

40
42

n

46

45

S6l = SIGEK(M+1)
S62 = SIGEK(M)
60 T0 20

Sel = SIGAP(M+1)

S62 = SIGAP (M)

S = S+(SGL+5G2)*x(Z(M+1)=Z(M))%0,5

CONTINUE
IF (IN ,EGQe 2) 6O TO 35
S61 = SIGEK(N+1)

S62 = SIGEK(N)

PWR = QPWR

GO TO &0

SG1 = SIGAP(N+1)

S62 = SIGAP(N)

PwR = MPWR

IF (N «EQs 1) GO TO 42

S = S+(ZH=Z(N) )% (((561i=S62)/(Z(N+1)=Z(N)))*(ZH=Z(N))+562)%0.5
S16 = (S+RB11(S63,PWRyHHNKZRK) )*RAD/HHRK

RETURN
ENTRY UBARS(ZHoiNs IZ2UEHK)

SUBROUTINE UBARS CALCULATES UBARNK, X NK» Y NK¢ CAP THETA (ANG)

XBARX = 0,0

YBARY(IZ) = 0,0

Vv = VS(II)

PWR = PPWR

IF (JF LEQe 2) VV = VB(II)

CIF (N LE@, 1) 60 TO 50

MN = Nel

DO 45 M=1eMN

S = DTHK(M+1)=DTHK (M)

IF (S) 46,4546

CONTINUE

S1 = SIN(DTHK(M+1))=SIN(DTHK (M))
Se = COS(DTHK({M+1))=COS(DTHK(M))
S = UBAR(M)%(Z2(M+1)=Z(M))/(VVxS)
XBARX = XBARX+(S1x%S)

YbARY({IZ) = YBARY(14)+(S2x%(=S))
CONTINUE

SGP03700
SGP03800
SGP03900
SGPO4000
SGPO4100
SGPO4200
SGPO4300
SEPO4400
SGPO4500
S6PO4600
SGPO4700
SGPO4800
SGPO4900
SGP05000
S6P05100
S6P05200
S6P05300
SGP05400
S6P05500
SGP05600
SGP05700
SGP05800
S6P05900
S6P06000
$6P06100
S6P06200
S6P06300
SGPO6400
S6P06500
SGP06600
SGP06700
S6P06800
SGP06900
SG6P07000
S6P07100
S6P07200
S6P07300
S6P07400



oLl

17* 50 TMPQl = 1,0/(Z2(N+1)=Z(N)) SGP07500

78% S = ((DTHK(N+1)=DTHK(N))*TMPQ1) % (2ZH=Z (N) ) +DTHK (N) SGP07600
79% S1 = SIN(S)=SIN(DTHK(N)) SGPO7700
80x% S2 = COS(S)=COS(DTHK(N)) SGP07800
8lx IF (N +EQ@, 1) GO 10 52 S6P07900
82x UBHK = ((UBARK (N+1)=UBARK (N))*TMPQL1)*0,5% (ZH=Z(N))+(0,5%UBARK(N)) S6P08000
B3x 60 70O Su SGP08100
BYx 52 UBHK = RB11(UBARK (1) 1PWR»ZH»ZRK) SGP08200
85% 54 CONTINUE S6P08300
Bo% S = DTHK(N+1)=DTHK (N) SGPO8400
87x IF (S) 5315553 S6P08500
88x% 53 S = UBHK/ (VVvxsSxTMPal) SGP08600
89x% XBARX = XBARX+(S1%S) SGPEBTO0
Yo% YBARY(IZ) = YBARY(IZ)+(S2%(=S)) SGP08800
91x% 55 CONTINUE S6P08900
92% IF (XBARX) 57156457 SGP09000
93% 56 IF (YBARY(IZ)) 57,5857 S6P09100
94x 57 ANG(IZ) = ATAN2(YBARY(IZ))XBARX) S6P09200
95% GO TO 60 SGP0S300
964 58 ANG(IZ) = 0,0 SGP09400
97 % 59 UBARNK(IZ) = UBHK SGP09500
98% SuBAR = 0,0 SGP09600
99x GV TO 62 S6P09700
100% 60 IF (XBARX) 61+59,61 SGR09800
101x 61 SGBAR = SQRT(XBARX*XBARX+YBARY (IZ)*YBARY(IZ)) S6P09900
102% UBARNK (IZ) = SOBAR#*VV/ZH SGP10000
103x 62 CONTINUE S6P10100
104x% RETURN S6P10200
105% ¢ ENTRY DEPSO(X»NoI2Z) SGP10300
106% C SUBROUTINE UEPSO CALCULATES ALL OF THE DEPOSITION EQUATION EXCEPT SGP10400Q
107x% o THE LATERAL TERM SGP10500
108% 64 2F = ZZL(12Z) S6P10600
109% VvV = VS(ID) SGP10700
110% GAMMB = GAMMA(I1) SGP10800
111x XXX = X S6P10900
112x PLRK = PERC(II) SGP11000
113% IF (JF ,EQe 1) GO TO 165 SGP11100

114x% ZF = HB S6P11200



A

115%
llex
il17%
118%
119x%
120%
121x%

L2k

123%
L24x%
iedx%
126x%
127 %
128x%
i29%
130%
191x%
Lo2%
133x%
134
195%
1356x%
137 %
498%
139x%
L40%
141%
l42x%
L43%
144x%
145x
i4bx
147%
148x
149x%
150%
1blx
1b2x%

o0

165

65

66

67

09

68

VvV =z ve(lD

XXX = X4(SIGZU(N)/SIGENK(IZ))**(1,0/BETANK(IZ))
PERK = PERCB(II)

XKNK = 0.0

IF (GAMMB +G6E., 1,0) GO TO 69

Sl = 1,0/(SIGENK(IZ)*xXX**xBETANK(1Z))
Se = VVXXX/UBARNK(IZ)

S3 = =0,5%51%S1

St = BETANK(Ic)*(S2=LF)=S2
Se = Se=ZF

B = 1,0

XkNK = =SU*EXF (S2%x52%53)

A = 0,0

A= A+2,0

S5 = A%Z(N+])

S6 = S5=Se

S7 = S5+452

ST = S7TxS7%53

S6 = SHxSE%*53

IF (A +LEe. 2,0) GO TO 66
IF (56 LT. =10,0,AND,S7 ,LT, =10,0) GO TO 67
S5 = SS54BETANN(12)

XKNK = XKNK+B*( (S5+S4)*%EXP (S7)+GAMMB* (S5=S4 ) *EXP (S6) )

IF (GAMMB .LE, 0,0) GO TO 67

B = BxGAMMB

60 7O 65

CUNTINUE

XY = (SIGYO(N)/SIGANK(IZ))*x(1.,0/ALPHNK(IZ))

SGP11300
SGP11400
SGP11500
SGP11600
S6P11700
S6P11800
S6P11900
S6P12000
SGP12100
S6P12200
56P12300
SGP12400
56P12500
S6P12600
S6P12700
S6P12800
S6P12900
SGP13000
S6P13100
S6P13200
S6P13300
SGP13400
S6P13500
SGP13600
56P13700
56P13800
SGP13900
SGP14000

SIGYNK = SGRT((SIGANK(1Z)* (X+XY)**xALPHNK(IZ))**2+(SIGENK (IZ)*XXX**SGP14100

1BETANK(IZ)*YBARY (1Z)/ZF) *%*2)
IF (SIGYNK LE. 0,0) 60 TC 69

SGP14200
SGP14300

DEP = Q(N)*PERK*(1l,0~GAMME)*S1%xXKNK/(6,2831853*%SIGYNK*FLOAT (NXCI)*S6P14400

1XxX)

CONTINUE

RETURN

ENTRY BETAK(ZHiNs12Z)

SUBROUTINE BETAK CALCULATES BETA NK AND ALPHA NK

Sl - 000

SGP14500
SGP14600
S6P14700
S6P14800
SGP14900
S6P15000



PLT

193x
1o4x%
A05%
156x
157x%
108%
199x%
160
L601%
162x%
163%
464 %
165x%
L06%
167 %
168x%
169%

70

90
95

32 = 0.0

IF (N EQs 1) GO Tu 90

Miv = N=1

U 70 M=1,MN
S1 = S1I+BETA(M)%(Z(M+1)=2(M))
Se = S2+ALPHA(M)*(Z(M+1)=Z(M))

CONTINUE

TvPegl = 1,0/2H

TVP@2 =

GV 10 95

BETANK(IZ)
ALPHNK (IZ)

CUNTINUE
RETURN
END

ZH=Z (i)
BETANK(IZ)
ALPHNK(IZ)

(S1+BETA(N)*TMPOZ) xTMPQL
(S2+ALPHA (N) *TMPQ2) *xTMPQL

BETA(N)
ALPHA (N)

S6P15100
SGP15200
S6P15300
SGP15400
SGP15500
SGP15600
S6P15700
SGP15800
S6P15900
S6P16000
SGP16100
56P16200
S6P16300
SGP16400
S6P16500
S6P16600
S6P16700



SLT

1%
ox
Sx
4%
5%
6%
Tx
8%
Sx
10x
1l
12x%
13%
14x%
15x
léx
17x%
18
19%
20%
21x%
22%
23x%
e x
25x%
26%
27*
e8x
29%
S0%
S1x%
2%
SJ*
S x
5%
J6%
ST %
S8x

OO0 COon

SUBKOUTINE WASHT, VERSION 6, REVISION O

SUBKOUTINE wASHI WSH00100
CUMMON /PARAMT/ TeSTNL(12), ISKIP(15) yNXSeNYSINZSeNDIPNCI» WSHQ0200
INOK yNPTSoiNVS e iiVp o XX (41) oYY (41)9Z2(16) s DELX(15) yDELY(15)»Q(15) WSH00300
2UBARK (16) #SIGAK (16) #SIGEK (16)»SIGX0(15),SIGY0(15),SIGZ20(15) WSHOO0400
SALPHA(20) eBETA(20) 9 LRRy TIMAV» THETAK (16) » TAUK » TAUOK v He XRY ¢ XRZ WSH00500

UXLRY P XLRZ»ZZL (H40) 9 1EMOL(15) v DECAY » ZLIM» TIML »LAMBDA DI (10),CI(10)» WSHO0600
5TAST(05) e JBOT(05) puTOFP{05) yVS(20) »PERL(20) s ACCUR»VB(20) rPERCB(20) ¢+ WSHO0700
6HO 1 ALPRL(05) »SETL(CO) » TAUL » TAUOL » ZRL 2 URARL (10) +SIGAL(10) e SIGEL (10)WSH0O0800
ToTHETAL(10) yGAMMAF (20) oNT12TI(10) o NPSeNAMCAS(12) WSH00900
COMMON /PARAMS/ UBAR(c0)1SIGARP(20) +CELTHP(20) »SIGEP(20) e THETA(20) »WSH01000
10ELu(20) ¢t VERY VREF 1 PEARLSIGZrSIGY s SIGK ) SGR2P YL THY I v J e KK STO1 WSH01100
2ST0zoSTO3» TRD Y ILK P RAD P NNZ» ITOP» IBOT o XAST(21) 1 SIGXNK » JF ¢ PPWR2»QPWR» WSH01200
IMFAWR» IT)DEP » Xo ARX » SGBAR Y NXCI 2 LAT»SIGYNK pGAMMA(20) # NCCyNUD)NTT WSH01300

UNCCCoNCDDaNTTT oNSH2 e MUCLS (15) yKSW(5) o LINES s IM1yMOLS e NWD WSHO01400
BYSV(HL1) o YOAKY (41) r UDARMK(GL1) v BETANK (41) »ALPHNK (41) s ANG(H42) ¢ WSH01500
6SIGENK (41) v STGANK (41) rDEPN(41o41) )RNGrAZMy IDATE(2) v ITIME(2) 2 YT, WSH01600
TNYSS»CDAMA(S) WSH01700
DiMENSION WASHOU(4101) WSH01800
EWULVALENCE (OEPN)WASHOU) WSHG1900
EGUIVALENCE (1Sw6sSIGENK) ¢ (ArSIGENK(2))r (BrSIGENK(3) ) (CrSIGENK (4)WSHQ2000
1) s (UISIGENK (D)) 2 (E,STGENK(6) ) (GrSIGENK (7)) WSHE2100
REAL MPWRsL,LAMBDA WSH02200
INTEGER TESTND WSH02300
THIS SUBROUTINE Cai.CULATES PRECIPITATICN DEPOSITION = MODEL S WSHO2400

* FUR QUTPUT IN Mo/Mx*2 G(KK) IS IN UNITS OF MILLIGRAMS, WSH02500
* FOR QUTPUT IN PH OF TIME LEPENDENT DEPOSITION Q(Kk) 1S IN UNITS WSH02600
OF GQ(KK)= ( Q(oRAMS)*(1/(RATE IN/HR))*(1/25.4)%(1/MOLE WY, )* WSHO2700

(1/DURATION HRS) ) THEN OEP IN PH = =LOGL10(WASHOU), WSH02800

* FUR QUTPUT IN P OF MAXIMUM DEP AT EACH POINT Q(KK) IS IN UNITS WSH02900
OF Q(KK)= ( G(oRAMS)I*(1/(RATL IN/HR))*(1/25,4)%(1/MOLE WT.) ) wWSH03000
THEN UEP IN Ph = =L.OG10(WASHOU) WHERE UEP IN PH IS > 0 AND wSH03100

< OR = 14, WSH03200
ALSO LAMBDA CAN Bt CALCULATED BY =~ WSH03300
LAMBDA = 8,3E=5% ((RATE IN/HR)* (254 CM/IN)* (10 MM/CM))%%*,567 WSHQ3400

= 5,2E=4*(RATE MM/BR)*%,567 IN UNITS GF (1/SE() WSH03500

¢ =1,0 WSH03600



9LT

9%
40x
41x
42x
43%
Y%
45 %
46x%
K7 %
48x%
49x%
S50%
Dlx
Hex
D3x
=112
H5x%
Do x
57 %
L8x
Y9x
60 %
blx
62%
63%
oY%
65%
06x%
OT*
08x%
69 %
70%
Tix
2%
T3%
T4 %
T5x%
16x

10

20

30
35

40
o0

0 =1,0
E=1,0

IF (N «EQe¢ 9) GO TO 70
CALL SIGMA(XeKKy1)

A = UBAR(KK)
B = SIcyY
6 = TiML
G0 TO 30

IF {N NE, 9) GO T0O 10

CALL COORD(NIKK e Xe Y XX(L1) oYY (J)»ASP1XS5s2)

IF (N +EQ¢ 9) GO TO 70
CALL SIGMA(XeRKs2)

A = UBAR(JF)
B = SIGYNK
G = TIMI=TAST(ILK=1)

SIGX = SIGXNK

IF (ISKIP(4) ,Ng. U) GC TO 35
IF (X/A LT, G) GO TO 70
CUNTINUE

IF (B «LE. 0,0) 60 T0 70

IF (6 oLTe (X=2,15%51GX)/A) GO TO 40
IF (ISKIP(Y4) Euw, 1) 60 TQ 40
E = AMOD(YY(J)¢360.0)

IF (E LTe 0.0) E = 360.0+E
WRITE (6¢80) xX(I),E

CONTINVE

E = Y/B

E - -0 .S*E*E

IF (E +LT. =60,0) 60 TO 70

E = eXP(E)

IF (ISKIP(4) ,Ew. 0) 60 TG 55

MAaXiMuM DEP

C = EXP(=LANMBUA*2,15%SIGX/A)
IF QUTPUT Iiv PH

IF (ISKIP(9) NE, 0) C = Cx837.209302%xA/S1GX
837,209302%A/516X=1/DURAT ION=3600%UBAR/ (4, 3%S1CX)

CALL COORD(NIKKeXo Yo XX(I)rYY (L) sASPeXS» 1)
IF (NBK NEos0OsAND,IEOT LE+KK4AND KK,LE.ITOP) GO T0 20

WSH03700
WSH03800
WSH03900
WSHO4000
WSHO4100
WSHO4200
WSHO4300
WSHO4H00
WSHQ4500
WSHO4600
WSHO4700
WSHO4800
WSHO4900
WSH05000
WSH05100
WSH05200
WSH05300
WSHO5400
WSHO5500
WSH05600
WSHO5700
WSH05800
WSHO5900
WSH06000
WSH06100
WSH06200
WSH06300
WSHO6400
WSH06500
WSH06600
WSH06700
WSH06800
WSH06900
WSHO7000
WSH07100
WSH07200
WSH07300
WSHOT400



L1

TT*

78x%
T9%

80x
Ol
B82%

-B3%

B4 x
85x

95

60
70
80

GO TO 60 WSH07500

CONTINVE WSHQ7600
TIME DEPENDENT DEP WSHO7700
C = EXP(=LAMBDAX(X/A=G)) WSH07800
WASHOU(IrY) = WASHGU(I¢J)+(LANBDA*Q(KK)/ (SQR2P*A*1s) ) %C*E WSH07900
RETURN WSHE8000
FORMAT (1HO,36H **x PRECIPITATION DEPOUSITION AT XX=#F10.3,5Hr YY=»WSH08100
1F10,3,26H MAY BE OVER ESTIMATED *¥x/) WSH08200
END WSH08300



8L1

1x
2%
3%
4%
5%
6%
7%
8x%
Ox%
10%
11x
12x%
13%
4%
15x
16x%
17x%
18%
19x%
20%
2lx
22x%
23%
24 %
25%
2ox
27 %
28x%
29x%
S0
Slx
S2%
S3%
Ih*
35%
S6*
ST*
S8%

Oooo

L0
11

SUBKOUTINE COORDy VEKSION S, REVISIUN O

SUBKOUTINE COORL(NyMaXpY e X002 YUrASP» XSy ICK) CRD00100
CUMMON /PARAMT/ TESTNO(12), ISKIP(15) s NXSeinYSeNZSeDIPNCI» CRD0020Q
INGK ) NPTSoNVS o NVE s XX (41) oYY (41)02(16) v UELX(15) »DELY(15),G(15)» CRD00300
2UbARK (16) 9SIGAK(16) ¢ SIGEK (16) »SIGX0(15)»SIGYO(15),SI16Z20(15) CRDOO40O
SALPHA(20) 1BETA(20) yERK» TIMAVI THETAK (16) » TAUK » TAUOK 1 Ho XRY 0 XRZ s CRDOO0500

UXLRY g XLRZ 2 ZZL (40) » 1ZMOD(15) »DECAY » 2L IM, TIML »LAMBDAYDI(10),CI(10)» CRDC0600
5TASY(05) »JBOT(035) »uTOF(05),VS(20) »PERC(20) »ACCUR VB (20) »PERCB(20) »CRD00700
6HE » ALPHL (05 ) » BETL (09) » TAUL y TAUOL » ZRL 1 UBARL (10) ySIGAL(10) »SIGEL (10)CRD0080O
79 THETAL (10)  GAMMAP (20) +NT 1, TI(10) +NPSINAMCAS (12) CRD00900
COMMON /PARAMS/ UBAR(20)+SIGAF (20),DELTHP(20),SIGEP(20)+THETA(20)»CRD0O100O
1DELU(20) » VER » VREF 1 PEAKL 1 SIGZrSIGY »SIGXySAR2P Ly THr I o JsKK»STOL» CRD(1100
25T020STO39TRD» ILK»RADPMNZy ITOP ¢ IBOT» XAST (21) 1 SIGXNK ¢ JF »PPWR 1 QPWR» CKD01200
3MPWR ) II»DEP ) XBAKX » SGBAR S NACI ¢t LAT» SIGYNK » GAMMA (20) » NCC o NDD o NTT CRD01300

UNCCCoNDDD o NTTT o nSW2 e MOOLS (15) ¢y KSW{S) o LINES» IM1»MDLS e NWD» CRDO140O
SYSV(41) » YBARY (41) »UBAKNK (G1) »BETANK(41) » ALPHNK (41) s ANG(42)» CRDG1500
6SIGENK (41) » SIGANK (41) v DEPIN(HL)U41) »RNG)ALM2 IDATE(2) 2 ITIME(2) ¢ YT, CRDO1600C
TNYSS ) CDAMX(3) CRDO1700
INTEGER TESTNO CRDO1800
Ri-AL MPWRe L LAMBDA CRD01900

*xxxkTHIS SUBROUTINE TRANSLATES AND ROTATES THe FIXED INPUT *x*x*CRD02000
**xk% COORDINATES RELATIVE TO A SYSTEM WITH POSITIVE X AXIS ***%CRD02100

*%xxk ALONG THE WIND DIRECTION THETA, CRD02200
N =0 CRDO2300
B = AMGD(Y0,360,0)%xRAD CRDJ2400
IF (ICK +£Q@, 2) 60 TO 10 CRD02500
A = THETA(M) CRD02600
GU TO 11 CRDQ2700
A = THETA(JF) CRD02800
X = XOxSIN(B) CRD02900
YF = XO0%COS(B) CRD03000
A = AxRAD CRD03100
B = COS(A) CRD03200
A = SIN(A) CRD03300
OY = DELY(M)xKAD CRDO3400
DX = DELX(M)*SIN(DY) CkD0O3500
DY = DELX(M)*COS(LY) CRD03600



6LT

39%
40x%
41
42x%
43%
Gy x
45x%
46x%
47%
48x%
49x
S0x%
Dix
o2x
O3%
SYx
b5x
D6x%
57
H8x
0%
60x
blx
b2%
63x%
b4 x
65%
66%
67x
68x%
69x
70%
T1%
12%
73x%
T4
75%
76x%

20
21

30
31

40

50

60

IF (ICK «EQ, 2) 60 TO 50

Xl = XP=DX

Y1 = YP=DY

X = «X1xA=Y1x%xH

Y = X1xB=Y1lxA

IF (X JLE. 0,0) GO TO 80

IF (KSW(2) .,E@, 0) GO TO 40

XS = SQRT(X1%xX1+Y1lxY1)

ASP = 0,0

IF (X1) 31,30,31

IF (Y1) 31,90,31

ASP = 1,5707963=ATAN2(Y1lrX1)

IF (ASP LT, 0.0) ASP = ASP+6,2831853
60 TO 90

IF (NBK .E@, 0) 6O TO 90

IF (ICK +£@, 2) 6O TO 90

IF (KK ,LTs IBOT,OReKK oGT, ITOP) GO TO 90
IF (XAST(M) ,LE, 0,0) 6O TO 80
ASP = THETA(JF)*RAD

XS = (THETA(M)+180,0)*RAD

DX = DX+XAST (M)*SIN(XS)

DY = DY+XAST(M)*COS(XS)

IF (ICK .EQ, 2) GC TO 21

X1l = XP=DX

Y1 = YP=DY

XS = =X1*SIN(ASP)=Y1*COS(ASP)

A = ABS(THETA(M)«THETA(JF))

IF (A .GE. 180.0) A= 36000"’A

IF (A oGTe 45,0) 60 TO 60

IF (XS LEs 0,0) GO TO 90

60 70 80

CALL SIGMA(XAST (M), M 3)

ASP = AxRAD

SIGY = 2+¢15%xSQRT((SIGAXSIN(ASP) ) %2+ (SIGYXCOS(ASP) ) %%2)
IF (A oGT 90,0) GO T0 70

IF (X +6T4 XAST(M)+SIGY) GO TO 80
IF (XS ,LEs 0,0) GO TO 90

IF (X «LTs XAST(M)) GO TO 90

CRD03700
CRD03800
CRD03900
CRDO4000
CRDO&100
CRDO4200
CRDO4300
CRDO4400
CRDO4500
CRDO4600
CRDO4700
CRDO4800
CRDO4900
CRD05000
CRD05100
CRD05200
CRD05300
CRDO5400
CRD05500
CRD05600
CRD05700
CRD05800
CRD05900
CRD06000
CRD0O6100
CRD06200
CRD06300
CRDOG40O
CRD06500
CRD06600
CRD06700
CRDOEBOD
CRD06900
CRDO7000
CRD07100
CkD07200
CRDO7300
CRDQ7400
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T7%
78x
T9%
80x%
Blx

G0 TO 8¢
70 IF (X +LEs XAST(M)+3I6Y) GO TO 90
80 N =9
90 RETURN

END

CRDO7S00
CRD0O7600
CRD07700
CRD07800
CRDO7900
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1%
%
%
&%
5%
6%
T*
8%
9%
10%
11l%
12«
13%
14%
15x
16x%
17x%

18% -

19x%
20x*
21x%
22%
23%
Sl x
25x%
<6%
27%
28%
29x%
30x%
S1x
2%
SS%
I
35x%
S6%
37 %
S8x%

20

30

40

SUBROUTINE SIGMA, VERSION 5, REVISION O

SUBROUTINE SIGMA (XPeMyMM) $1600100
COMMON /PARAMT/ TESTNG(12), ISKIP(15) ¢ NXSeNYSeN2S/NDI#NCI» SI1600200
INBK ) NPTSoNVSoNVE» XX(41) »YY(41)9Z2(16) »DELX(15) yDELY(15)+Q(15)» S1G00300
QUbARK (16) ¢+ SIGAK (16) »SIGEK(16) »SIGX0(15),SIGY0(15),SIGZ0O(15), . SI1600400
SALPHA (20) +BETA(20) »ZRK» TIMAV» THETAK (16) » TAUK» TAUOK 1 H o XRY » XRZ» S1600500

4XLRY.XQRZOZZL(“U)vICMOD(15)ODECAYrZLIMoTIMI'LAMBDA'DI(10)0CI(10)'.51600600
STAST(05) »JBOT(05) »JTOP(05) yVS(20) +PERC(20) rACCURVB(20) »PERCB(20)+S1600700
6HE » ALPHL(05) yBETL(GS) » TAUL , TAUOL y ZRLIUBARL (10) »SIGAL(10) »SIGEL (10)51600800
TrTHETAL(10) yGAMMAP (20) ¢NTI,TI(10) +NPS/NAMCAS(12) S1600900
COMMON /PARAMS/ UBAR(Z0)¢SIGAP(20) DELTHP(20)»SIGEP(20) » THETA(20) 51601000
1DELG(20) » VERy VREF ¢y PEAKD ¢ SIGZ¢rSIGY1SIGX»SQR2P Lo THr T oJpKK»STOL, SIG01100
2ST02)STO3»TRDy ILKRADINNZ,» ITOP» IBOT» XAST(21) »SIGXNK» JFoPPWRyQPWRy S1601200
IMPWR 11 ,)DEP ) XBARX » SQBAR s NXCIoLAT»SIGYNK »GAMMA(20) ¢ NCCyNDDNTT, $1601300

UNCCCoNDDD o NTTToNSW2eMODLS (15) yKSW(5) o LINES» IM1 o MDLS s NWD ¢ SIG01400
SYSV(41),YBARY (41) »UBARNK(41) » BETANK (41) ) ALPHNK (41 ) »ANG(42)» SIG601500
6SIGENK(41) 1 SIGANK (41) rDEPN(41941) »RNGrAZN IDATE(2) s ITIME(Z2) YT, S1G601600
TNYSS,CDAMX (3) S1601700
INTEGER TESTNO S1601800
REAL MPWR,L,LAMBDA 81601900
*kxkk THIS SUBROUTINE CALCULATES THE STANDARD DEVIATIONS OF X,YeZ251G02000
X = XP 51602100
IF (MM ,EQ, 2) X = XAST(M) S1602200
MMM = 1 51602300
SiGZ = 0,0 SiG02400
SIGY = 0.0 SI1602500
SiGX = 0,0 S1602600
N = MODLS(M) 51602700
GO TO (40,20030) N S1602800
Si6Y = SISYO(m) 51602900
S16X = SIGXQ(M) SIG03000
60 TO 220 S1603100
Bd = SIGEP(M) S1603200
B4 = BETA(M) S1603300
Al =z 1,0 S1603400
A2 = SIGYO(M) SIG03500
AS = SIGAP(M) 51603600
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39x%
&0 %
4 1%
42%
43%
Ly x
45%
46%
7%
48%
49x%x
50
bYilx
Hex
3%
YYx
55%
26x%
7%
H8x%
D9x%
0%
61x%
62%
63x
bl x
05%
bo*
7%
68x%
69x%
T0%
T1x
72x%
T3
Tyx
75%
T6x%

45

50

60
70

a0

90

100
110

At = ALPHA(M)
AS = DELTHP (M)
A6 = SIGXO(M)
L = 0,0

IF (DELbU(M) JLE, 0,0) GO TO 45
L = 0,28%X*UELU (M) /UBAR(M)

IF (MM ,EQs 1) GO TO o0

N=1

GU TO 60

Tl = (THETA(M)=THETA(JF))*RAD

Al = 1.0

T2 = SIN(TY)

Tl = COS(T1)

Ac = SORT((SIGX*T2)**%2+(SIGY*T1)**2)
Ad = SIGAP(JUF)

A4 = ALPHA(JUF)

AS = DELTHP(JF)

A6 = SGRT((SIGX*T1)**¥2+(SIGY*T2)*x2)
BS = SIGEP(UF)

B4 = BETA(JF)

L =0,0

IF (DELU(JF) JLE, 0+0) GO TO 60
L = C,28%xX*DELU(JF)/UBAR(UF)

IF (A4=1.0) 70,80,70

Al = 1.0/A4

I (MMM LEQ, 2) 60 TO 90

IF (A2=A3%XRY) 80,50+90

XY = A2/A3

60 10 91

XY = AURXRYx%(A2/ (A3*XRY) ) *x%Al+XRY*(1l.0=AH)
IF (MMM JEQ, 1) XY = XY=XLRY

IF (XY ,LT. 0,0) XY = 0,0

IF (A4=1,U) 1101000110

Tl = Adx(X+XY)

60 70 120

TL = (X4XY=xXRY*(1,0=A%))/ (XRY*A4)
IF (T1 LEe. 0,0) GO TC 125

Tl = AIxXRYaTlxxAl

S1603700
SI1603800
$1603900
$1604000
SIG04100
$1604200
S1604300
SIGO4400
SIGO4500
S1604600
S1604700
SI604800
S1604900

51605000

51605100
$1605200
SI605300
S1605400
S1605500
51605600
S1605700
S1605800
S1605900
51606000
$1606100
51606200
S1606300
SIG06400
51606500
S$1606600
SI1606700
51606800
51606900
S1607000
51607100
S1607200
SI1607300
51607400
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17*

(8%
T9%

80x

Blx.

H2%
B3x%
84 %
85%
Bo*
87%
B8 x
L9x%
90 %
91 %
92%
93x%
94 *
Y5 %
Y6%
97 %
Y8 %
99%
L00x%x
LUlx
i02x%
103%
104 %
105x%
l06x
107%
108x
1U9x
110x
111%

120
125
130
131
140

150
151

lo0
170
160
190
200

2i0
220

250

240

Te
S16
S16
IF
GU
1F
XL
60
Ti
Gu
IF
Bl
Ir
X
GU
) ¥4
IF
) ¥4
IF
Sic
]V}
Tl
IF
SIG
CUN
IF
IF
N =
X =
Miwivi
c1¢]
Si6

= ABS(AS)*x#4,0509052E«3

Y = SART(T1*T1+T<xT2)

X = SORT(L*L*,05408329+56%46)
(N EQs 1) GO TO 2&0

TO (1500 130) 9 MMM

(BY4=1.0) 140,131r14C

= X

TC 190

= X/XRZ

70 210

(B4=1,0) 151,1600151

- loO/ﬁq

(S16G20(M)mp3xXRz) 16001600170
= SIGZ0(M)/Ba=ALKLZ

70 180

= BYKXRZ% (516020 (M) / (B3%XRZ) ) **b1=XLRZ+XR2*(1,0=-B4)

(X2 LT+ 0,9) X& = C,0
= X+XZ
(B4=1,0) 200,1900200
é = B3xXg
jO €20
= (XZ=XRzx(1,0=p4))/ (B4xXRZ)
(Tl Lt 0,0) 6y TO 220
Z = BI*XKZ*Tikkph
TINUE
(MM (NE, 2) o0 TO 240
(MMM oG, 2) GO TO 230
2
xpP
=2
TO 50
ANK = SI@X

SIGYNK = SIGY

ReT
END

URN

S1607500
SI607600
S1607700
S1607800
S1607900
SI16080060
S160£100
S$1608200
1608300
S160&400
S1608500
51608600
51608700
51608800
$1608900
S1609000

" 851609100

S1609200
S1609300
S1609400
S1609500
51609600
51609700
$1609800
$1609900
S1610000
$1610100
$1610200
$S1610300
S1G10400
$1610500
51610600
$1610700
161800
S1610900
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1%
o X
Sx
4%
5%
6%
T
8%
°F
10%
11x%
l2x
13%
14 %
15%
l6x
17%
18x%
19%
20%
2lx
22%
3%
chx
25%
cox
27 %
28x%
29%
S0%
1%
2%
S3x%
Sy x
5%
S6x%
ST %
8%

60
ol

100

SUBKOUTINE TESTR, VERSION S)» REVISIUN ©

SUBROUTINE TESTR(KTK)
CUMMON /PARAMT/ TESTNO(12),

75700100
ISKIP(15) »NXSHNYS»NZSeDIsNCI» TSTQ0200

INGKyNPTSrNVS o NVE p XXC(HL) oYY (41)22(16) 2+ DELX(15) yDELY (15)9»G{(15) TST00300
2UpARK(16) 9SIGAK (16) e SIGEK (16) #»SIGXO(L15)»SIGYO(15),SIGZO(15) TSTQ0400
SALPHA(20) »BETA(20) »ZRKy TIMAV e THETAK (16) » TAUK ¢ TAUOK » e XRY 1 XRZ TST00500

UXLRY ¢ Xi-RZ2ZZL (4G) » ,€MUD(15) oy DECAY »2LIM, TIM1)LAMBDA,DI(10),CI1(10)s» TSTQO0600
STAST(05) »wBOT(05) » JTOP(05)yVS(20) yPERC(2G) v ACCURI»VE(20) +PERCB(20) » TST00700
6Ho » ALPHL (05) » BETL (09) » TAUL y TAUCL » ZRL P UBARL (10) »SIGAL (10) »SIGEL (10)TS5T00800
TeTHe TAL(10) yGAMMAP (2C) 'NTLyTI(10) ¢ NPS/NAMCAS(12) TST00900
COMNMON /PARAMS/ UBAK(20)»SIGAP(20) yDELTHP(20) »SIGEP(20) »THETA(20)»TST01000
1DELU(20) » VER e VREF s PEAKL 9 SIGZeSIGY s SIGX)SAR2PLe THyI0JpKKeSTOL TST01100
2510 sSTO3»TRD» ILK» RAD#INNZp ITOP » IBOT» XAST (21) 2 SIGXNK ¢ JF s PPWReQPWRy TST01200

IMPWRyI1sDEP ) XBARX ) SCBAR e NXCI LAT»SIGYNK »GAMMA (20) 1 NCCoNDDoNTT, TST01300
UNCCC e NODD o NTTToNSW2rMODLS (15) 1 KSW(S) s LINES» IML1yMDLS e NWD TST01400
BYSV(41) » YBARY (41) »UBARMK (41) »BETANK(41) » ALPHNK (41) ) ANG(H42) TST01500
6SIGENK (41) 1 STGANK (41) yCEPN(41941) yRNGrAZM IDATE(2) » ITIME(2) 0 YT, TST01600
TNYS5 ) CLAMK(3) TST01700
INTEGER TESTNO TS701800
ReAL MPWR(L,LAMBDA TST01900
This SUBROUTINE DETERMINES THE STRUCTURAL CHANGE IN LAYERS FOR TST02000
THE PULL TRANSITION MOLEL TST02100
IF (NbK «£Q@, 0) GO 10 100 TST02200
IF (KTK +£Q@, 0) Gu TO 50 TST02300
IF (KK o6&+ JuOT(ILK)) GO 710 50 TST0R2400
ILOT = JUBOT(ILK) TST02500
1TOP = JUTOP(ILK) TS5702600
G0 7O 61 TST02700
IF (KK JNEs JsOT(ILK)) GO TO 61 TST02800
Io07 = KK TST02900
IT0p = JTUP(ILK) TST03000
DO 60 J=IpOTWITOP TST03100
XAST(J) = UBAR(J)*TAST (ILK) TST03200
ILK = ILK+1 TST03300
CUNTINUE TSTO3400
KK = 0 TST03500
CUNTINUE TST03600
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39x%
40x

RETURN
Einp

TST03700
TST03800
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1x SUBKOUTINE 150y VERSION 5, REVISION O

2%
S% SUBROUTINE [SO(MRyMT) 15000100
L CuiAMON /PARAMT/ TESTNG(12), ISKIP(15) s NXSeNYSeNZSeNDINCI» 15000200
5% INGK pNPTSeiNVSrinvp o XX (HL) e YY (L1) 02 (16) v DELX(15) yDELY(15)»Q(15) 15000300
6% 2UDARK (16) ¢+ SIGAK (10)rSIGEK (16) +SIGXO(15)+SIGYO(15)9S51620(15) 15000400
T SALPRA(E0) vBETA(20) »£RKy TIMAVI THETAK (10) » TAUK » TAUOK o H» XRY » XRZ ¢ 15000500
Ex UXLRY yXLRZyZZL(40) 0 IZMOD(15) +DECAY » 2L IMy TIML1 »LAMBDAYUI(10).CIC(10)» 15000600
Ox% STAST(05) ¢ JBOT(05) s JTOP(05) ,VS(20) +PERC(20) »ACCUKIVB(20)»PERCB(20) »I5000700
10% 6Ho s ALPHL (09) o BETL(09) » TAUL , TAUCL » ZRL»UBARL (10) v STGAL(10) »SIGEL(10)IS0O00800
11ix% 7'1HaTAL(10)rGAMMAP(ZU)aNTIoTltlo)oNPS.NAMCAS(12) 15000900
12% COMMON /PARAMS/ UBAR(20) vrSIGAP(20) DELTHF(20) ¢SIGEP(20) THETA(20) 15001000
13% 10eLU(e0) o VER Y VREF yPEAKL»SIGZrSIGY e SIGXySAREP oLy THe I v JpKK»STOL, 15001100
14x 2STO0»STO3r TRD W ILK)RADINNZ JTOP» IBOT o XAST(21) 1 SIGXNK o JF e PPWRQPWRy 15001200
15% IMFER ) I 2 DEP s XBARX ¢ SABAR e NXCI 2 LAT»SIGYNK » GAMMA (20 ) ¢ NCC o NDDyNTT, 15001300
16% LNCCCoNODD P NTTT )NSW2 1 MODLS (15) s KSW(S) » LINES» IML o MDLS o+ NWD » 15001400
17% SYSV(41) » YOARY (H1) ¢ UBARNK(G1) »BETANK(41) » ALPHNK (41) s ANG(42) ¢ 15001500
18% 6SIGNK (41) ¢ SIGANK(4L) yOEPN(41041) 1RNGrAZMy IDATE(2)»ITIME(2) 0 YT, 15001600
19x% TNYSS s CDAMK(S) 15061700
20% DIMENSION ERFX(©) 15001800
21% EGUIVALENCE (ANG(10) »ERFX) 15001900
22% INTEGER TESTNO 15002000
23% REAL MPWRyL,LAMGDA 15002100
24 % DUUBLE PRECISION A6*AT1ABA9rALUPALLIDTX 15002200
25% C Tiils SUBROUTINE EVALUATES ERF (X) 15002300
26% CATA AB)ATeaBeA9 A10PALL/ ,0T705250784D0, ,0422820123D0,,0092705272D0015002400
7% 1/,00015204843D09,0002765672509,0000430638D0/ 15002500
£8% LG 10 M=MRewT 15002600
29% Iiv = 0O 15002700
S0 % IF (ERFX({M) LT, G,0) IN= 1 15002800
S1x% ERFA(M) = ABS(ERFX(M)) . 15002900
2% IF (ERFX(M) oLT, 1,0E~10) 6O T0 5 15003000
I3% IF (ERFX(M) ,0T, 5,0) GO TQ 6 15003100
Sl x DIX = 1,000+ERFX(M)*®(AOFERFX (M) % (ATH+ERFX (M) % (AB+ERFX (M) * (AS+ERFX(MIS003200
S5 % 1) (A10+ERFX(M)xall))))) I1S003300
36 % ERFX(M) = 1,000=(1,0D0/DTx)**%16 15003400
97 60U 70 7 15003500

S8 % 5 EKFx(M) = 0,0 15003600
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99% GO0 7O 10 15003700

4% 6 ERFXx(M) = 1, 15003800
41x% 7 IF (IN ,EQ, 1) ERFX{M) = =gRFX (M) 15003900
42x% 10 CUNTINUE 15004000
43% RETURN IS004100
bk EiND 15004200
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1x
2%
%
4x
S%x
6%
T *
8%
%

10
20

SUBROUTINE R8¢ VERSION

FUNCTION RBB(ArBC)
Ru8 = ALOG(A/B)*C
IF (RB8+1,0) 20,10,20

Rt8 = «,99999999
Rg8 = RB8+1,0
RETURN

END

S

REVISION 0

RB800100
RBB00200
RB800300
RB800400
RB800500
RB800600
RB800700
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1x
2%
Sk
§x
5x%
O*x

SUBROUTINE  RE1l, VERSION 5, REVISION O

FUNCTION RB11(PARM¢P9»ZrZRK)

RB1l = PARMx (Z4xP=/KK*%P)/ (P* (Z=ZRK)*ZRK*%(P=1,0))
Re TURN

EnD

RE100100
Rb100200
Rp100300
RB100400
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1%
2%
Jx
4%
S*
6*
T
8%
Y%
10%
1lx
12x%
13x%
14x
15%
16%
17x
18%
19x
20%
21x%
22%
23%
24 x
25x%
26%
27x%
28%
29x%
SO *
Six
2%
S3%
IS4 %
SS5%
S6%
37 %
S58x%

10
20

30

a5

36

40

SUBKROUTINE SPLINE, VERSION 5y REVISION 1

SUBKOUTINE SPLINE(XeYrAeBeCeDeN,IER)
DIMENSION X(1)»Y(1)rA(Ll)ei(l)C(L)yD(1)

Itk = 0
€C(l) = 0,0
C(N) = 0,0

G = 1,07179677

Q = 4,0%(2.0=5QRT(3.0))
NF = Nel

DU 10 I=1,NP

A(I) = X(I+0)=X(I)

BiI) = (Y(I+1)=Y(I))/A(D)
IF (I LLTe 2) Gu TOQ 1C

C(I) = 2.0%(B(1)=B(1I=1))/(A(I=1)+A(1))
D(1) = ClL)*1,5

D(I) = Cc(1)Ix3,0/2,0

CUNTINUE

NIM = 0

XM = 0,0

Du 30 I=2»NpP

YP = C(I+1)

YP = Q% (((YP=C(I=1))/(1.0+A(I)/A(I~1))=YP)*0,5~C(I1)+D(I1))
IF (ABS(YP) GT, XM) XM = ABS(YP)
C(I) = cll)+YP

CUNTINUE

NTM = NTM+1

IF (NTV oLT. 80) 60 TG 35

IER = 1

GV TO 36

CUNTINUE

CUNTINUVE

CU 40 Iz=1.NpP

A(l) = (C(I+L)=C(L1)I/A(T)
CONTINUE

RETURN

END

SPL00100
SPL00200
SPL00300
SPLO0400
SPL00500
SPL00600
SPLOCT700
SPL00800
SPLO0S00
SPL01000
SPL01100
SPLO1200
SPLO1300
SPLO1400
SPLO1500
SPL01600
SPLO1700
SPL01800
SPLO1900
SPL02000
SPL02100
SPL02200
SPL02300
SPL02400
SPL02500
SPL02600
SPLU2700
SPL02800
SPL02900
SPL03000
SPL03100
SPL03200
SPL03300
SPL03400
SPL03500
SPLO3600
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1x

2%

J%

4x

S¥x

b*

T*

8%

9%
10%
11x
12x%
13x%
14%
15x%
lox
17x%
18%
19%
c0*
21lx
22x%
23x%
24x%
25x
20%
7%
28x
29x%
S0x*
Ol
2%
SIx%

¥

S5 *
o6 %
ST %
Sbx

2010 FURMAT (7XeaH(sc0(6H

SUBROUTINE LLPLOT, VEKSION 6,
SUBROUTINE LLPLOT(YARyXARyNeTITLEsCRIToNCRIToNWD VERTCL ¢NCVeZBBY

1217

)

REVISIUN ©

LLP0O0100
LLP00200

COMMON /XYXYPT/ YP(41) e XP(41) o A(41)eB(41)sC(41),D(41),XI(41)eYI(41LLPOO300
1) e RUM(3) 2 NC

CUMMON ZILPLTS/ XMAXeXMIN) YMAX ) YMEIN XiM1pYBML pHT » CHARF »SCLX?SCLY »
IXSIZEL1rYSIZEL
DIMENSION XAR(1) p Yk (1) e LINECLI20) o TITLE(L) »CRIT(L) o XF(1)2YF(1),

1IFLDA(D) yLEXP(3) Py VERTCL (1)

COMMON /ILALPr/ LCRIT(10),IBLANK»ISTAR,IPL,IP2y iP3shLABEL (5) #NCH

CUMMON /PLTLLO/Z ISWeXMAXJING YMAXUN)XCIZEYCIZE

OATA HLABEL/27HALONOWIND DISTANCE (METERS)/WNCH/27/
DATA IBLANK/1R /oLCRIT/2HAZ92HB=92HC=2HDz2HES ) 2HF =9 2HG=y 2HH=, 2HILLP01200
1z92hu=/ 2 ISTAR/ L%/
EWUIVALENCE (FLOX HLAGEL) » (LINE B) o (XFoXI) o (YFeYI)
EGUIVALENCE (XLM1,ND) o (YEMIoNST) » (HT» IPWRX) » (CHARF » IPWRY) » (SCLXFLLP0O1500
TIL) o (SCLY 2 I1) 0 (ASIZELIIEXP) o (YSIZEL/PWRY)
DATA LEXP/2HS5=s2He=02H /

=) ylH))

LLP0OO0400
LLP0OOSCO
LLP0OC6CQ
LLP0O700
LLP008OO
LLPG0900
LLP01000
LLPO1100

LLP013060
LLP01400

LLP0O1600
LLP01700
LiLP01800

2020 FURMAT (H4X93H10=y1ri(o3(11(1H=)»1HY»15(1H=) + 1HI 111 (1H=) p1HI) »1H)/8XLLPOL900

2050 FUKMAT
2040 FURMAT
2050 FURWMAT
2080 FURMAT
2090 FURMAT
1ES ARE

10

103011939X) 0 11/76X05(@H10011XK91H2915X91H5,10X)22H10/54X,5A6)
(LArALe3XsA20lH(2120A1¢1H))
(LxrpAle3Xp 1201000 120A1,1H))
(LAvALs2X04H1I0=(p12CALr1H))
(2(5(10X,A1)1H=vELX0,301H,)/))
(B6HO *x NO PLOTS THIS CASE == DOSAGE OR CONCENTRATION VALULLP02500
PROBABLY OUT OF RANGE x%%//)

FaNp XMINy aMaX, YMIN, YMAZ

YmAx = =1,E20

IF (NST .GE, &) 60 TO

NND = N+l
NST = O

NoT = NST+1
IF (XAR(NST)
NiND = NND=1

Ir (NND WE, 1) Gu TO

Ir

(XAR (NND)

cLlio U'D

QLL‘.. 0'0

500
+OR, YAK(NST)

500
«OR, YAR(NND)

oLEs C.0) GO TO 5

oLE. 040) GU TO 10

LLP02000
LLP02100
LLP02200
LLP02300
LLP02400

LLP02600
LLP02700Q
LLP02800
LLP02900
LLP03000
LLP03100Q
LLP03200
LLP03300
LLP03400
LLP03500
LLP0O3600



c6T1

LI“ES
40*
41
42%
4 3%
by x
45%
46x%
87 %
LB *
49x%
o0
blx
L2 x
3%
O4x
O5x%
O6%
OT7*
O8x%
oG x%
60
Olx
©2x
63x%
o4 %
65 %
06 %
67x%
8%
69x%
T0%
Tix
2%
13%
Thx
TS %
Tox

14
15

i
7

20

IF (NNU «LE. a5T) 6O TC 500

DO 15 I=NST)NWD

IFf (XAR(I) ,LE, 0,0) GO TO 500
XF([) = XAR(I)

IF (ISW JNE, 2) XF (1) = ALOGLO(XAR(I))
Ir (YAR(I) .LE. 0,0) GO TQ 14
YF(L) = ALOGLO(YAR(I))

IF (YMAX JLT. YF(I1)} YMAX = YF(I)
GU TO 15

YF(]) = =1.£20

CUNTINUE

IPWRX = INT(XF(nST)+100,0)=100
IFWRY = INT(YMAX+100.0)=102

IF (IPWRX oL.T, 2) IPWRX = 2

PWRY = FLOAT(IPWRY)

PRINT TITLE INFORMATION

CALL PRTTTL(NWDILINES» TITLEr=14000,00ZBBE2TT)
WRITE (622010)

LOOP FOR 48 PRINTER LIKES

Jikl = 0

Jn2 = 1

Wi = 0

IST = (48=N¢Vv)/e

DV 220 I=1,48

IAl = LEXP(3)

IF (1 LT, 1IST) GO TO 17

JI = JT+1

IF (JT 6T« NCV) GO TO 17

winl = JK1+1

IF (K1 LLT, 7) 60 TO 16

Jhl = 1

JhE = wK2+1

CALiL MSFLD(IABS (6% (YK1=1)) 6o VERTCL(JK2)r0rIAI)
COMNTINULE

Iizyg=1

FI1I = FLOAT(I1)#0,0625

IF (NCRIT) 60,60,c0

IF (NCRIT .g@. 9) 60 T0 60

LLP0O3700

LLP03800C
LLP03S00
LLPO4000O
LLPO&4100
LLPO4200
LLPO4300
LLPQ4400
LLPO4S0D
LLPO4600
LLPOWT700
LLPO4BOO
LLP0&900
LLP05000
LLP05100
LLP05200
LLP05300
LLP0S40Q
LLP05500
LLP05600
LLP05700
LLP(05800
LLP05900
LLP0600O
LLP0&100
LLP06200
LLP0E300
LLPO640D
LLP0ES00
LLP06600
LLPQ6700
LLP0680C
LLP0690O
LLP0O7000
LLP0O7100
LLP07200
LLPO7300
LLPO7400



€61

17%
78%
79%
60x*
81%
B2x%
B3x%
B4 %
85%
B86*
87x
B8x
89x%
0%
91%
92%
93%
Y4 x%
Y5x%
96%
97 %
Y8x%
99x%
100x%
101%
402%
103x%
104%
105%
L06%
L07x%
108x
1U09x%
Al0%
111x
i112x%
115#%
l1i4x%

20
40
60
65
67

70
80

g0
100

110
120
130
140
150
lo0
170

171

175

DG 40 KK=L1sNCRIT

ir é%EéIéﬁééla%té ?z&&)?° T PURY

DU 350 LL=10120 255) 60 To &0
LANE(LL) = LCRIT(KK)

GV TO 67

CUNTINUE

DU 65 J=zlsl20

LINE(J) = IBLANK

DU 70 J=NST,NiND

IF (ABS(YF(J)=FII=PWRY) +6T. 0.,031255) 60 TO 70
L _=- INT(XF(\J)*“OOO'.'U.E))"“O*IPWRX

IF (L oLTe 1 o4OKe L +GT, 120) GO TO 70
LINE(L)=ISTAR

CONTINUE

IF (15=1) 96+80,90

IEXP=IPWRY+2

G0 TO 130

IF (31=1) 110,100,310

IEXPziFWRY+]

G0 7O 130

IF (47-1) 14091c0,140

ILXP=IPWRY

IF (I +6T, 1) WRITE (©,2040) IAIri i
60 T0 220 I+ iEXPLINE
IF (16=1) 150,170,1°0

IF (32=1) 160,170,160

IF (48«I) 175,170,175

IF (1 +EQ¢ 1) 60 TO 220

IF (1 .EQ, 48) 60 TO 171

WRKITE (6¢2050) IAI,LINE

60 7O 220

IP1 = IPWRX4+1

IP2 = IPWRX+2

IF3 = IPWRX+3

WRITE (602020) iPWRX+»IP1sIP2¢1P3sFLDX

G0 TO 220

IeXp = 3

LLP07500
LLP0O7600
LLPO7700
LLP0O7800
LLP07900
LLP080CO
LLP08100
LLP08200
LLP08300
LLPO&400
LLP08500
LLPOB6GO
LLP08700
LLPO&8OO
LLP08900
LLP0S000
LLP0S100
LLP09200
LLP09300
L.LP0O9400
LLP09500
LLP09600
LLP0OS700
LLP02800
LLP09900
LLP10G00
LLP10100
LLP10200
LLP10300
LLP10400
LLP10S00
LLP10600
LLP10700
LLP10800
LLP10900
LLP11000
LLP11100
LLP11200



761

115% IF (MOC(Ivlo) NEs O) 6O TO 180 LLP11300

116x% IEXP = 1 LLP11400
117« 6U TO 190 LLP11500
i18x% 160 Ir (MOD(Isle) LEG., 11) IEXP = 2 LLP11600
119% 190 IF (1 46T 1) WRITE (€+2030) IAISLEXP(IEXP) LINE LLP11700
120% 220 CUNTINUE LLP11800
121x% IF (NCKIT 46T, UG ANDJNCRIT (LTs 9) WRITE (692080) (LCRIT(I)»CRIT(ILLP11900
ie2% 1)rI=1sNCRIT) +LP12000
123% 370 RETURN LLP12100
124% 500 WKITE(©,2090) LLP12200
i25% RETURN LLP12300
126% £ LLP12400



g6l

ix
2%
%
bx
5%
6%
T
8x%
Ox
10x
11x
12x%
13x%
lux
15x%
16x
17x%
18x%
19x%

20%

21x
22x%
23%
24x
25%
26%
7%
28x%
29x%
S0%
Slx
32
$3%
S x
35%
S6*x
S7*x
S8%

10

SUBKOUTINE 1S5SOPTy VERSION 6,

REVISION ©

SUBROUTINE ISSOPT(X*YsNXeNYrFIrLEGENDNCHAR'DPINYS»XX)DRoJI?IREC»YISS00100

1To ISWIsKLINE#NCVyJMeDECAY s LAMBDA» 2B 2T)

COMMON /PLTISU/ SCL ¢ XMAXIN, YMAXINyXSIZE»YSIZE)RASTIN, JSW
COMMON /BNDS/ XRIT XLFT»YBOT»YTQPyXPL»YPL

DIMENSION X(1)»Y(1)eFI(1) CP(41,1)sXX(1)rDR(245,1))NPPL4),YY (1)

DIMENSION TLABEL(3)
DIMENSION LEGEND (1) KLINE(])
REAL LAMBOA

DIMENSION KB(4)

COMMON /XYXYPT/ YP(41) s XP(41)oA(41)sB(41)rC(41),D(81),)XI(41),YI (4115501000
1) eNUM(3) P NC
EQUIVALENCE (YP,YY)

DATA XLMoYBMoXRMyYTMeLISP/6240102492449224034/

DATA RADI/S7,295779/

DATA TLABEL/L17HDISTANCE (METERS)//NCTH/17/
COMMON /ILPLTS/ XMAX»XMIN)YMAX ) YMINXLM1yYBM1yHT »CHARF »SCLX»SCLY

1XSIZEL1,YSIZE]

COMMON /ILALPH/ LCRIT(10),»IBLANK,1STAR,IPL1yIP2,IP3yHLABEL(5)»NCH

DATA RAD/ 017453293/

XYTERP(A?B1CeDyE) = B=(D=E)*(B=A)/ (D=C)

NWD = NCHAR/6
IF (ISW3 ,EQ, 1) GO TG 50

XLMy = XM
YpMi = YBM
XKM1 = XRM
YIM1L = YTM
XSIZELl = XS1Zg
YSIZEL = YS1ZE
ISw = 1

DETERMINE MAX AND MIN FOR BOTH AXES

PO 10 I=1,NX

DU 10 J=1,NYS

DO 10 k=1,NY

IF (DP(IvJ) 46T, FI(K)) GO TO 11

CONTINUE

Il = NCHAR/6+1

15500200
15500300
15500400
15500500
15500600
15500700
15500800
15500900

1SS01100
15501200
15501400
15501500
15501600
15501700
15501800
15501900
15502000
15502100
18502200
15502300
15502400
15502500
15502600
15502700
15502800
15502900
1SS03000
1SS03100
15503200
15503300
15503400
1S503500
15503600
15503700



961

39%
§0*
G1x
b2x%x
4 3%
By *
45%
4ox
47 %
48x
BYx
50%
olx
S2x
53x%
Shx
O5x
56
57«
58x
H59x%
60x%
6lx
b2%
63«
64 x
©5x%
b6x%
67 %
68x%
69x%
T0x%
T1x
T2%
T3%
T4%x
75%
T6x%

i1

12

13
14

15
16

17
18

19
20

PRINT 2004
60U 70 800
CONTINUE
XMX = X(NX=2)

IF (XMAXIN ,6T. 0,0) XMX = XMAXIN

XMAX = 040
XMIN = 0.0
YMAK - 000
YMIN = 0.0

(LEGEND(I)»I=1,11)

XI(1) = XMX«SIN(YT%RAD)
YI(1) = XMX*COS(YT*RAD)

YPL = AMINI(YPL,FI(N))

YPL = 1,08
DO 12 N=1l,NY
Il =0
1¢ = 0

DG 15 J=1¢NYS

DO 14 I=1/NX
IF (DP(I.4)

T, YPL) GO TO 14

IfF (Il ,6T. 0) GO TO 13

IF (I1 ,6T. 0) 60 TO 16

11 =1
I =1
CONTINUE
CONTINVE
Ji =z J
1 =0
14 = 0

0C 19 J=1:NYS

DG 18 I=1+NX

IF (DP(I/NYS=y+l) LT, YPL) GO TO 18
IF (I} +6Te 0) 6O TO 17

19 = 1
I = 1)
CUNTINUE

IF (I3 ,6T. 0) GO TO <0

CONTINUE

Ja = NYS=J+]l

15503800

[SS03900
1SS04000
1SS04100
15504200
15504300
ISS04400
15504500
15504600
15504700
15504800
1SS04900
15505000
15505100
15505200
15505300
1SS05400
15505500
15505600
15505700
15505800
15505900
15506000
15506100
15506200
15506300
15506400
15506500
15506600
15506700
15506800
15506900
15507000
15507100
15507200
15507300
15507400
1SS07500



L61

17%

78%
79%

- 80x%

8lx
B2%
B83x
B4 %
BS5x
B6x%
87«
88x%
89x%
Y0 %
Ylx
92»
9I3x
i x
95x%
6%
97 %
Y8 %
9G%
L00x%x
101x
1U2x%
103%
1064x%
105x%
1V6x
107«
108«
109x%
110x%
FRRE ]
112»
113%
1l4x%

21

-t

23

IF (Il ,E&, 0) I} =1

IF (I2 JEQ. 0) I2 = NX=2

IF (I3 (EQs 0) 13 =1

IF (I4 LEQ. 0) I4 = NX=2

IF (I2 .6Ts NX=2) I2 = NX=2
IF (I4 .GTe NX=2) I# = NX=2
Y1 = Y(J1)

Ye = Y(J2)

IF (YMAXIN ,LE, 0,0) GO TQ 21
XPL = 1,0~YMAXIN/ (2e¢0xXMXxXMX)
IF (XPL 6T, 1,0) XPL = 1,0
IF (XPL +LT, =1,0) XPL = =1,0
XPL = ACOS(XPL)%*RAD1

Y1 = YT+0,5%XPL

Y = YT=0,5%xXrL

Xit2) = X(I1)*SIN(YL1*RAD)
YI(2) = X(I1)*COS(Y1*KAD)
X1(3) = X(I3)»SIN(Y2*RAD)
YI(3) = X(I3)*COS(Y&*RAD)
X1(4) = X(I2)xSIN(Y1*RAD)
Yi(4) = X(12)%C0S(Y1*RAD)
XI(5) = X(I4)xSIN(Y2%RAD)
YE(S) = X(I4)xCOS(YZ2*RAD)
PO 22 I=1.5

XMAX = AMAX1(XMAX,XI(1))

YMAX = AMAX1(YMAX»YI(I))
XMIN = AMINL(XMIN»X1(1))
YMIN = AMINL(YMIN,YI(1)})
DETERMINE PLOT SCALE

IF (SCL .LE, 0,0) GO TO 23
SCLX = 12.0/(5CL*,304E)
SCLX = SCLX«RASTIN

SCLY = SCLX

G0 TO 24

SCLX = XSIZEL1/ (XMAX=XMIN)
SCLY = YSIZE1l/ (YMAX=YMIN)
SCLX = AMINL(SCLX»SCLY)
SCLY = SCLX

1SS07600
IS507700
15507800
15507900
15508000
15508100
15508200
15508300
15508400
15508500
15508600
15508700
15508800
15508900
15509000
15509100
15509200
1SS509300
15509400
15509500
15509600
15509700
15509800
15509900
15510000
15510100
15510200
15510300
15510400
18510500
15510600
15510700
15510800
15510900
15511000
1S511100
15511200
15511300



861

115x%
116x%
417x%
118x%
119x%
120%
121%
L22%
125%
la4x
125%
idéx
127%
126%
129%
130x%
1391x
192%
193x%
Lol x
155%
136%
137%
198x%
139%
140%
l41x
142%
143«
144 %
145%
146%
147x%
148x%
149x%
150%
151%
192%

24

25

26

27

28

50

230
240

400

XPL = XSIZE1l/5CLX

IF (XPL=XMAX4+XMIN) £5¢26025

XFL = (XPL=XxMAX+XMIN)*(,5

XMAX = XMAX + XPL

XMIN = XMIN=XPL

YPL = YSIZEL1/SCLY

IF (YPL=YMAX+YMIN) 27928127

YPL = (YPL=YMAX+YNIN)*Q,S

YMAX = YMAX+YPL

YMIN = YMIN=YPL

CUNTINUE

HT = 12

CHARF = 8

CALL SETMIV(0,0,0,0)

CALL FRAMEV(0) )

CALL IDPLOT(XSIZELI+XLM1+XRM1)YSIZEL1+YTMLi+YBML)
DKRAW AXES

CALL ILAXES(1»TLABEL TLABEL 'NCTHINCTHLEGEND » NCHAR)

XRIT = XMAX
XLFT = XMIN
YoOT = YMIN
YTOp = YMaAX
CONTINUE
LINES = 57
RMN = 1,0E£9
T8N = YT

DO 710 N=ieNY

IF (N «EQs 1) GO TO 240
00 230 I=1,iNX

KOUT = 4%i=4+IReC

CALL INTOUT(DP hOUTYNYSyl,41,1)
COUNTINUE

CONTINUE

CALL NMBRS(FI(N) NUMINC)
DO 400 I=1l,4

NFP(I) = O

NP = 3

L =0

15511400
15511500
15511600
15511700
15511800
15511900
15512000
15512100
15512200
15512300
15512400
15512500
15512900
15513100
15513200
15513300
15513400
15513500
15513600
15513700
15513800
15513900
1SS14000
1SS14100
1SS14200
1SS14300
1SS14400
15514500
15514600
15514700
15514800
1SS14900
15515000
15515100
15515200
15515300
1SS15400
15515500



661

a0d%
1O4x
105%
156x%
107*
108%
159x%
160x%
161%
l62x%
163x%
164x
i65x*
166%
167%
168%
169x%
170%
171%
172%
173%
174x
175%
176%
177«
L78%
179%
1B0x%
LO1*
l62x
183%
FR-1I%H
185%
186%
187x%
ic8x
189%
190%

410

420

430

440

450

4o0
470
475

K =1

Chl.C PUINTS WHERE ISOPLETHS CKOSS AXES

DO 470 I=1eNX

Jb = C

DO 430 J=2/nNYS

IF (DP(Irw=l) (LE. FI(IH)sANDJFI(N) oLE. DP(I¢d)) GO TO 410
IF (DP(IsJ=1) ,6E, FL(MN)«AND.FI(N) +GE, GP(Ird)) 6O TOo 410
GO 10 430

Jo = 1

L = L+l

NP = NF+1

Ye = Y(J)

IF (ABS(Y(J=1)=Y2) +LT, 180,0) GO TO 420

Ye = 360,0=aBS(Y(u=l)=Y2)+Y(J=1)

YY(NP) = XYTERP(Y(u=1)»Y2 0P (IeJ=1)sDP(Iru)eFI(N))

XA(nP) = X(])

IF (NP ,GEs 245) 60 TO 475

CUNTINUE

IF (JB LEWs 1) GO TO 440

IF (L +JEG. U) GO Tu 440

NPP(K) = L
L=0
K = K+l

IF (K +6Te 2) GU TQ 475

DU 460 J=L1eiNYS

IF (DP(Ivd) oLE, FI(N) ANDFI(N) JLE. PP(I+1sJ)) GO TO 450
IF (DP(Ird) JOE. Fi(N)JANDFI(N) ,GEs DP(I+19d)) GO0 TQ 450
GU 10 460

L= L+l

N = NP+l

XX {NP) = AYTERP(X(I) oA (I+1)oDF (1o 0) 2 DP(I4+10 ) »FL(N))
YY(NP) = Y(U)

IF (NP ,GEes 245) GU TO 475

CUNTINUVE

CUNTINUE

CUNT INUE

NE = NP=3

15515600
15515700
15515800
15515900
15516000
15516100
15516200
15516300
15516400
15516500
15516600
15516700
15516800
15516900
15517000
15517100
18517200
15517300
15517400
15517500
15517600
15517700
18517800
15517900
15518000
16518100
15518200
15518300
15518400
15518500
15518600
15518700
15518800
15516900
15515000
15519100
15519200
15519300



002

a91x%
192x%
193%
194%
195x%
i96%
197%
i98%
199
2U0%
cUlx
c¢U2%
¢U03x
204
205x%
c06x%
c07x%
«U8x%
<09x%
el0x%
ellix
elzx
213x%
el
215%
2l6x
217x%
218x%
219x
220%
celx
ce2%x
cld*
cllx
2e5%
cLbx
27 %
c2B*%

490

491

492

493

494

495

496
497

NPP(K) = L 15519400
IF (NPP(K) (6T, 1) 60 TO 490 15519500
K = K=1 15519600
IF (K «LEs () GO TO 710 1SS19700
60 TO 480 15519800
CUNTINUE 15519900
DETERMINE IF CLOUSED CURVE OR NOy» KB(L)=U IS YES, KB(L) NOT 0 IS NOISS20000
IP1 = 3 15520100
kC = 0 15520200
DU 496 L=1rK 15520300
Kb(L) = 0 15520400
MP = NPP(L) 15520500
Je = 1 18520600
DU 495 12=1,2 15520700
I =0 15520800
iz I+1 15520900
IF (I +6Te MP) 60 TO 495 15521000
LF (YY(I+IPL)=Y(J2)) 491,492,491 15521100
Xl = 1,0E8 15521200
DO 493 U=1sMP 15521300
Ir (J+IPl +£Q, i+IPL1) GO TQ 493 15521400
Y1 = ABS(Y(J2)=YY(J+IF1)) 15521500
IF (Y1 ,6T., 180,0) Y1 = 360,0=Y1 15521600
I (Y1 ,6E« X1) GO TO 493 15521700
XL = Yl 15521800
Jl = J 15521900
CUNY INUE 15522000
IF (XX(I+IP1) .6T. XX(J1+1P1l)) GO TO 494 15522100
KC = KC+3 15522200
Kb(L) = KB(L)+3 15522300
GO TO 491 15522400
Kb(w) = Kb(L)+1 15522500
KC = KC+1 15522600
GU TO 491 15522700
J2 = NYS 15522600
Irl = IP1+NPP (L) 15522900
CONTINUE 15523000
IF (KC ,Eue 0) 6O TO 503 15523100



102

<E9%
230%
291%
2d2%
233%
S x
295%
296%
29T%
238x%
299%
24 0%
PLS
cH2x
3%
LI
245x%
246x%
U7
248x%
<49x%
2950%
F2-3%
eb2x
253x%x
PA-1"% 3
295%
256%
2O7x%
258%
&D9x%
260 %
2blx%
262%
263%
<Ol *
c65x%
<bbx%

v =1

IF (KB(J) «NEs 0) 60 TO 499
FIRST CLOSEy CURVE

IF (J+l 46T, K) GO TO 503

IF (KB(J+l) ,EG, 0) 60 TO 502
CAN SECOND CURVE BE CLOSED

IF (KB(J+1) ,EQetsOReKis(J+1) dEQs5e0R Kb (J+1) ,EQ.7) KB(J+1)

GG TO 502

IF (J+1 46T, K) 60 TO 500

IF (KB(J+1) ,NE, 0) GG TO 561
SECUND CURVE CLOSED

CAN FIRST CURVE BE CLOSED

IF (KB(J) sEQs#¢ORKB(U) sEQsS54O0RKB(J) sEQe7) KB(UJ)

IF (K +EQ. 1.ANDOKb(1) EG, 6) KB(1) = U

GO 30 502

CAN TWO CURVES BE JOINED INTO ONE CLOSED CURVE
IF (KB(J) oiNE. 2+AND KB (J) +NE, %) 60 TO 502

IF (KB(J+L) JiNEs 6,AND.KB(u+l) NE. &) 60 TO 502
JOIN TWO CURVES INTO CONE CLOSED CURVE

NPFP(J) = NPP(J)+NPP(J+1)

Kb(J) = 0
K = K=1
Jo=oJ+l

IF (J «6Te K) GO TO 503
Kbly) = Kpl{utl)

NFP(J) = NPP(J+1)

IF (J+l «6GT, 3) GO TO 498
Kb(y+l) = Kg(ute)
NPP(J+1) = NPP(u+2)

GO TO 498

) J = J¥e

IF (v +LE« K) GO TOQ 498

CUNTINVE

IF1 = 3

LUOP OVER SEPERATE CURVES QF SAME ISOPLETH
DU 700 L=1,K

NF = NPP(L)

SHIFT POINTS TO START OF ARRAY

15523200
158523300
15523400
15523560
15523600
15523700
15522800
15523900
15524000
15524100
15524200
15524300
19524400
18524500
15524600
15524700
15524800
I1SS24900
16525000
15525100
15525200
15525300
15525400
15525500
15525600
15525700
15525800
15525900
15526000
15526100
15526200
15526300
15526400
15526500
15526600
15526700
15526800
15526900



HA1k4

cO7%x
2b8x%
c69%
270%
271%
272x%
&T3%
cThx
&75%
eT6x%
eTTx%
278x%
cT79%
280%
B1lx
eB82%
283«
cBlix
285x%
cEox*
25T x
cB8x
&89x%
290%
291 x%
292x%
293x%
e94x
295%
296%
¢97*
298x%
299x%
S00 %
301 %
SU2x%
9l3%
S04 %

520

525
530

550

°51

552

I =0

DiF = 1,020

DO 520 J=1riNP

I = 1+1

XX{I) = XX(J+iP1)

YY(1) = YY(J+iP1)

IF (XX(I) «GE, DIF) GO TO 520
DiF = XX{1)

YRM = YY(I)

LCUNTINUE

IF (L +6Ts 1.0R.kib(k) JNE, 0) GO TO 5350
IF (DIF +LE, RMN) 6V TO 525

NF = NP+1
DIF = 0,75%KMN
YoM = TMN

XA(nNP) = LIF
YY({NP) = YRM
GU 7O 530
RMN = DIF
TN = YRM
COUNTINUE

DETERMINE CENTRAL POINT OF CUKVE AND CONVERT POINTS TO SYSTEM

KELATIVE TO CENTRAL POINT

CALL CALCS(XXsYY)NPrRADIRADI W XSHFT o YSHFT»0,00040¢09KB(L) e YToXoNX)

FiNy START POINT OF CURVE

YRM = YT

MF =z O

IF (KB{L) oNE, 0) 6V TO 560
YRM = YT+180,0

GETERMINE FIRST POINT OF CLOSED CURVE
IF (YRM LE, YY(NP)) 60 TO 551
YrM = YRM=360,0

GO TC 550

IF (YRM ,G6E, YY(1)) 60 TO 552
YRM = YRM+360,0

G0 TO 551

X1l = YRM+18(,0

DU 553 I=leNP

15527000
15527160
15527200
15527300
15527400
15527500
15527600
15527700
15527800
15527900
15528000
15528100
15528200
15528300
15528400
15528500
15528600
15528700
15528800
15528900
15529000
18529100
15529200
15529300
15529400
15529500
15529600
15529700
15529800
15529900
15530000
15530100
16530200
15530300
15530400
15530500
15530600
I1SS30700



€03

SUS*
S06%
SUT7%x
J08x%
S09%
910x%
9llx
312%
S13%
S1l4x
315x%
316%
S17%
3918%
319x%
S20*
321%
dE2%
S23%
324 %
925%
9L6%
927 %
928%
S29%
930%
S31%
532%
333%
SS4 %
335x%
336%
337 %
958x%

999%

S40x%
EL B
S42%

553
554
555

560

561

570

571

572

IF (YY(I) «LT. YRM) GO TO 553
MP = I=1

60 TO 555

CUNTINUE

X1 = YRM=180,0

CONTINUE

GO TO 570

CONTINUE

DETERMINE FIRST POINT OF OPENED CURVE

DlF - -100E9

DU 561 I=2/NP

Yi = ABS(YY(I1)=YY(1"1))

IF (Y1 ,6T. 160,0) Y1 = 360,0~Y1
IF (Y1 ,LT. DIF) GO TO 561

DiF = Y1

MP = I=1

CUNTINUE

Y1 = ABS(YY(NP)=YY (1))

IF (Y1 ,6T. 160,0) Y1 = 360,0=Y1
IF (Y1 ,LT. DIF) 60 TO 570

MP = O

CONTINUE

IF (MP ,LE« 0) 60 70 594

DO 572 J=1/MP

XPL = XX(1)

YPL = YY(1)

DO 571 I=2/,NP

XX(f=1) = XX(I)

YY(I=1) = YY(I)

XX(NP) = XPL
YY(NP) = YPL
CONTINUE

MAKE SURE IN ASCENDING ORDER

Y1l = YY(1)
00 593 I=2/NP
DIF = ABS(YY(I)=Y1)

IF (DIF +6T, 180,0) DIF = 360,0=DIF
Yi = YY(I)

15530800
15530900
15531000
15531100
15531200
15531300
15531400
15631500
15531600
15531700
15531800
15531900
15532000
15532100
15532200
15532300
15532400
15532500
15532600
15532700
15632800
15532900
15533000
15533100
15533200
15533300
15533400
15533500
I1S533600
15533700
15533800
15533900
15534000

ISS34100

15534200
IS534300

' ISS34400

15534500



y0%2

J43%
o4 4%
S45x%
J46%
SHT*x
S4B
OHO%
350x
3b1x
3H2*%
353%
394 x
355x%
356x%
397 %
$58*
399%
J60x%
961x%
$62%
963%
D64 x
k1.1
966 %
36 7%
968x%
$69%
ST0%
371x%
3T72%
373x
3T4x
ST5%
ST6x%
37TT%
378x%
379x%
S8 0%

593
594

59%

600

631

632
033

634

YY(i) = YY(I-1)+DIF

CONTINUE

IF (KB(L) «NE. 0) GO TO 595

NP = NP+l

XX(NP) = XX{(1)

LIF = ABS(YY(1)=YY(NP=1))

IF (DIF ,6T, 180,0) DIF = 360,0=DIF
YY(NP) = YY(NP=1)+DIF

CONTINUE

IF (NP ,GT. 245) NP = 245

IF (KB(L) «NEes 0) X1 = O0e5%(YY(1)+YY(NP))
NPI = NP

IER = 1

DO 600 I =1,NP

XX(1) = ALOG(XX(I))

IF (NP ,LT. 6) 60O TC 650

IF (JSW (NE, Q) GO TO 650

gggclggLINE COEFFICIENTS WITH RANGE AS AMPLITUDE AND ANGLE AS THE
CISSA

CALL SPLINE(YY»XX+DRyDR(14p2)90OR(1+3)9DR(104)sNP,IER)

IF (IER +EQ@, 1) GO TO 650

XPL = (YY(NP)=YY(1))/200.0

XPL2 = XPL*0,1

XP1 = XPL

J =0

M =1

YPL = YY(1)=XP1

YPL = YPL+XpP1

IF (YPL LLE, X1=2,0*%XPL) GO TO 632

XP1l = XpPL2

IF (YPL +GE, X1+2,0*%XPL) XP1 = XPL

IF (YPL «LT, YY(M+1)) GO TO 634

M = M+l

IF (M +GE« NP) GO TO 670

IF (YPL +GE, YY(M+1)) 6O To 633

Yl = YPL=YY (M)

CALC RANGE AT YPL

15534600
1SS34700
15534800
15534900
15535000
15535100
15535200
15535300
15535400
15535500
15535600
15535700
15535800
15535900
15536000
15536100
15536200
15536300
15536400
15536500
15536600
15536700
15536800
15536900
15537000
15537100
15537200
15537300
15537400
15537500
15537600
15537700
15537800
15537900
15538000
15538100
15538200

Yl = XX(M)+Y1%(DR(M22)+(YPL=YY(M+1))*(2,+%DR(My3)+DR(M+1+3)+DR(M»1)IS538300



G032

S81%

o82x%

o83%
S84 x
J385%
386x%
S87x
588x%
389 x%
SY0%
391%
392%
3Y3%
394 x
995%
396 %
397 %
J98x*
399x%
400x%
§01x%
402x
403
H04%x
40U5x%
406x%
407x%
4U8x
LUO%
410%
4llx
412x%
413%
b1lyx
415%
4lex
417%
418%

650
660
670

675

660

686
687

688

CALL CALCS(DR(1,5)yDR(1/,6) )NPyRAD)RADI» X109 YL o XSHFT»YSHFT»2¢KB(L)»

CONVERT PRINT POINTS BACK TO SYSTEM RELATIVE TO LAUNCH SITE
CALL CALCS(XXpYYrMeHRKAUIRADI»X1r YL XSHFT»YSHFT»1,KB(L)»YT2X»NX)

+NE, 0) GO TO 680

TO SYSTEM RELATIVE TO LAUNCH SITE

WRITE (602000) FI(N)» (KLINE(J) rJ=1yNCV)

IF (Ml ,6T. M) 60 TO 692

Mé = M1l+45

1%Y1)%,16666667)

J = J+l

DR(g4eS) = EXP(Y1)
DR(ys6) = YPL

IF (J +GE, 244) 6O 10 670
G0 TO 631

DO 660 M=1,NP

DR(MsB) = EXP(XX(M))
DR(MeB) = YY (M)

NPI = NP

MP = 1

IF (IER +EQ@, 0) NP = J
DO 675 I=1:NPI

XA{I) = EXP(XX(1))

IF (KB(L)

NP = NP+1

DR{NP¢S) = LR(15)
DR(NP¢6) = LUR(1,6)
CONTINUVE

CONVERT PLOT POINTS BACK
IYToXeNX)

PLOYT CURVE

IF (ISW3 .EQe 2) 60 TO 694
M = NPI

IF (LINES 6T, 52) GO TO 686
WRITE (692003)

LINES = LINES+3

60 70 687

LINES = 57

CONTINUE

Ml = =5

Ml = M146

15538400
15538500
15538600
15538700
15538800
15538900
15532000
15539100
15539200
15539300
15539400
15539500
15539600
15529700
15539800
15539900
15540000
18540100
15540200
1S540300
15540400
15540500
1ss540600
15540700
15540800
I1SS40900
ISS41000
15541100
15541200

- ISSu1300

15541400
ISS41500
1sS41600
1SS41700
15541800
1S541900
1S542000
ISS42100



903

419x%
4«20%
H421x%
L22x
H423%
424 %
Lebx
426%*
427 %
L28x%
429%
30 *
4S1%
432 %
£33%
434 %
455%
436%
4I37x%
438x%
G39%
440
L 1x
L42%
b43x
WYl
L4 5%
4u6x%
447%
L48x%
4L49%
450%
451x%
402x%

669
690
691

692
694

695

700
710

800

2000
2001

2002
2009

2004 FURMAT ('0 #*x ISOPLETHS OUT OF RANGE FOR ',16A6/(1Xr21A6))

IF (M2 ,6T. M) M2 = M

LiNgS = LINES+]

IF (LINES LT, 57) GO TO 691

IF (UM ,6T. 1) 60 TO 689

CALL PRTTTL(NWD,LINES/LEGEND1040+0,00ZB+»ZT)
GU TO 690

CALL PRTTTL(NwD)LINES»LEGEND»DECAY 1 LAMBDA»ZB)»2T)
WKITE (692000) FI(N) e (KLINE(J)rJ=1yNCV)
WRITE (602001)

LiNgS = LINES+7

WRITE (602002) (XX(J)rYY(J)pJd=M1yM2)

0V T0 688

CUNTINUVE

CONTINUE

IF (ISW3 JEws 1) 60 TC 695

PLOT CURVE

CALL ILPLOT(DR{MP+5)DR(MP,6) )NPy1yDR)
CUNTINUE

Il = IPL1+NPP(L)

CONTINUE

CONTINUE

IF (ISW3 .Eaq, 1) GO TO 800

XPL = =XMIN%SCLX+XLM1=0,5%HT

YPL = =YMINkSCLY+YiEMl=0,5%HT

CALL PRINTV(1,1H*o IFIX(XPL)IFIX(YPL))
CONTINUE

ReTURN

FORMAT (1HO,H0X,22M%=*%=-% JSOPLETH LEVEL =+F9,3s2H,
AZIMUTH )/1X»6(19H (METERS)
11X16(10X e SH(DEGREES) ) /1X019(bh===m= =))

FURMAT(1HOv6(19H RANGE

FORMAT (1X96(FLl0,3,F8,3,1X))
FURMAT ()

EnD

15542200
15542300
1SS42400
15542500
15542600
15542700
15542800
15542900
15543000
ISS4#3100
15543200
ISS43300
15543400
I1SSK43500
15543600
15543700
15543800
18543900
1S544000
15544100
IS544200
I1S5u44300
ISS44400
1SS44500
ISS44700
15544900
15545000
15545100

BEARING )/15545200

1S545300
I1SS45400
15545500
15545600
ISS45700



L03

1%
2%
J%
4%
5x
6%
T
&%
9%
10%
ll»
12x
13%
Lh*
15%
lex
17%
18x%
19x%
20*
cl%
2%
23%
24 x
5%
26%
7%
8%
£9%
S0%
Six
Sex
S3%
S x
S5 %
S6*
97 %
S8 %

30
31

w0
50

SUBKOUTING LSSCPTy VERSION 5y REVISICN 3

SUSKOUTINE LSSOPT(Xr Yo NX» Yo FI e VLABEL » LEGEND *NCV P NCHAR)

IS (SW = 2 L06=L06y IF ISw = 1 LINEAR

CUMMON /PLTLLO/ ISw e XMAXJN, YMAXUN,XCIZE,YC1ZE

CUMMON /BNDS/ XRIT»XLFT»YBOT»YTOP» XPL s YPL

DIMENSION X(1)oY(1)FL(1)

COMMON /ILALPH/ZLCRIT(10) » IELANK,ISTARYIPL,IP2¢IP3sHLABEL(S) #NCH

LSS00100
L.5500200
LSS00300
LSS00400
L5500500
LS5S00600

CUMMON /XYXYPT/ YP(41) o XP(41)pA(41)9B(41)sC(41),D(41),XI(41)»YI(4ILSSO0700

1) o NUM(3) o NC

COMMON ZILPLTS/ XMiaXo XMIN, YMAX» YMIN) XLML ) YEBMLyHT o CHARF ¢ SCLX#SCLY
IXSIZEL»YSIZEL

DATA DISPeXLNsYBNsXRN)YTN/3,0062491020924.022,/

XMl = XLN
YoMl = YBN
XkM1 = XRn
YTMl = YTN

XS51¢eEl = ACilt
Y5IZEl = YCIZE

Yl = 0.0

Wl = O

we = 0

Ye = 1.0EcO
J3 =z 0

DU 50 I=l,Nx

IF (Y(I) .LE, C,0) G0 TO 4O
IF (J1 ,6T. 0) 60O TO 3¢

i = 1

v TO 31

wé = 1

Ir (Y(I) .GT. Y1) Yi
1IF (Y(I) LT, Ye) Y&
606 T0 50

Jo = 1

CUNTINUE

IF (IS +£Q, 2) GU TO b0
IF (J3 ,Eds 1) Y2 = 0,0

Y1)
Y(1)

L5S00800
LL.5S00900
LSS01000
LSS01200
LSS01300
L5SS01400
LSS01500
L.5S01600
LSSC1700
L.5501800
L5S01900
LSS02000
L$562100
15502200
L5S02300
LSS02400
LSS02500
L5S02600
L5S02700
15502800
L5S02900
L5S03000
LSS03100
LSS02200
L.5S63300
LSS503400
LSS03500
LSS03600
L5S03700



802

S9x%
0%
H1x
42 %
43x
Yy x
45%
Hox
47 %
48x
49%
90
5lx
S52x%
b3x%x
Sl x
O5x
Dex*
7%
8%
L9x
60*
blx
02%
3%
Ol %
05x%
6%
O7*
0Bx%x
09x%
70%
T1%
T2%
T3x%
Thx
75%
76x%

60
ol
70

60
90

100
110

115

116

Ji =z 1

e = X

CALL MAXMIN(XMAXJUNX(ul) e XMAX s XMING X (J2) 9 X(J1)0 1)
CALL MAXMIN(YMAXJUN,) Y21 YMAX,YMIN,Y19Y2,1)
6uv TO 80

IF (Y1 LEe. 0,0) GO TO 230

Ir (X(J1) +6T, w.0) GO TO 70

Ji z Jl+l

GLU TO 61

XPL = 1040%%xX(J1)

YFEL = 10.,0%%X(J2)

CALL MAXMIN(XMAXJN)XPL e XMAX s XMINe YPL» XPLe2)
CALL MAXMLIN(YMAXJIN) Y22 YMAX ,YMIN,Y1,Y2,2)
CONTINUVE

DETERMINE PLOT SCALE

IF (ISW +£G, 2) GO 10 100

SCLX = XSIZELl/ (XMaX=XMIN)

SCLY = YSIZEL/(YMAX=YMIN)

60 7O 110

SCLX = XSIZEL/ (ALOGLO (XMAX)=ALOGLO(XMIN))
SCLY = YSIZEL1/(ALOGLO(YMAX)=ALOGLU(YMIN))
CONTINUE

IF (ISw L,EQ, 2) 60 TO 115

XFT = XMIN

XRIT = XMAX

YTOP = YMAX

YoOT = YMIN

GU 1O 116

CUNTINUVE

XLFT = ALUGLO(XmIN)
XKIT = ALOGLO(XMAX)
YIOP = ALOGLlO(YMAX)
YeOT = ALOGLO(YMIN)
CONTINUE

CALL SETMIV(0,0,0,0)
CALL FRAMEV(O0)

Hi = 12

CHARF = 8

LSS03800
LSS03900
LSS04000
LSS04100
LSS04200
LSS0u300
LSS04400
LSS04500
LSS04600
LSS0ou4700
L.5504800
LSS04900
L5S05000
LSS05100
L5S05200
LSSG5300
LSS05400
LS5S05500
LSS05600
LSS05700
L.$505800
L.5505900
LSS06000
LSS06100
L.SS06200
LSS06300
LSS0o6e400
L5506500
LSS06600
LSS06700
15506800
L5S06900
LSS07000
5507100
LSS07200
L5S07300
L.S507500
LS507900



603

T7%
78x%
T9%
BOx
Bl
H2x%
B3%
By %
85x%
6%
87%
B8x%
89x
90x%
91%
92x
93%
9y x
95%
Y96%
97 %
98%
99%
100x
LU1lx%
102%
103x%
1U4%
105%
106x%
i07x%
108x
109x%
110%
l11l1l%
112x%
115%
ll4x

0 OO0

120
121

125
126
127

DRAw AXES
CALL ILAXES(ISWVLABEL HLABEL #NCVeNCHeLEGEND » NCHAR)

PLOT CURVE

NG = JemJl+]

IF (NC JLEe 0) 6O TO 220
IF (ISw «NE, 2) GO T0 121
DU 120 1=Jl,Je

Y(I) = ALOGLO(Y(I))
CUNTINUE

CONTINUE

IF (NC LT. 3) 60 TO 125
CALL SPLINE(X(J1i)2Y(J1)»A»5eCrDyNCrIER)
IF (IER +£Q, 1) GO 10 125
DA = (X(J2)=X(J1))/82,0
XFL = X(J1)=DX

| O

PL = XPL+Dx

Fo(XPL LT, X(Jl+[)) GO TO 124

1+1

IF (I+Jl 6T, Jz.ORsN ,GE, 82) 6O TO 127
N = N+l

YPL = XPL=X(Jl+l=1)

- O T

YP(N) = Y(JI+1=1)+YPLR(BIL)+(XPL=X(J1+1) ) #(2,0*C(I)+C(I+1)+A(I) %
1YFL)*,1666667)

Xi(N) = XPL

G0 TO 123

DO 126 I=1/NC

X1(1) = X(Ji+i=1)

YP(I) = Y(Jil+[=1)

N = NC

CONTINVE

CAly ILPLOT(XIsYPeNe2iA)

IF (NY ,EQs 0,0R.NY oEQs 9) GC TO 220
XINg = 8

IF (ISW LEQ, &) YMIN = ALOGIO(YMIN)

LSS08100
5508200
LSS08300
LSS08400
LSSO&500
LSS08600
L$508700
LSS08800
L.S508900
LS509000
LSS509100
LS509200
L.S509300
LSS09400
L.SS09500
L5S09600
L$S09700
LSS09800
LSS09900
1.5510000

LS5S10100

LSS10200
£5510300
LSS10400
LS510500
LSS10600
LSS510700
L5510800
L.5510900
LS511000
LSS511100
L5511200
LS511300
LSS11400
L5S511500
LSS11600
LsS11800
LSS11900



013

115%
1l6x%
117%
118x%
119%
120%
121x
Lé2x%
123%
124x
125%
i26x%
187
LB
129x%
190%
131%
LI92%
133%
194 x
155%
136%
137
138x%
139x%
L40x%
141x%x
l42x%

1350
131

140

150

le0

170
210
2<0
2350

DO 210 I=1onY

IF (ISW ,£Q, 2) 6U TO 130

Yo = (FI(L)=YMIN)*SCLY+YBML

6U 70 131

YS = (ALOGLO(FI(I))=YMIN)%SCLY+YBM1
IF (¥Ys LT, YiMl) 6O TO 210

IF (YS ,GT, YBML4YSIZELl) 60 TO 21¢
CAlLL NMBRS(FI(I)NUMyNC)

X1 = XLM1=X]INC

X = XLM1+XSIZE1~FLOAT(NC)*CHARF=DISP
Ib = 2

XPL = XLM]

X1 = X1+XINC

IF (x1 ,6E. X2) X1 = X2

IF (Ib .Euwe 3) 6O TO 150

CALL LINEQV(IFIA(XPL) »IFIX(YS) 1 IFIX(X1=XPL)y0)
IF (X1 .Gc. X2) GO TO 170

XPL = X1

IF (IB LEQs 2) 60 TO i60

Ib = 2

GV TO 140

Ib = 3

Gu TO 140

CALL PRINTV(NCyNUM, IFIX(X2+XINC) s IFIX(YS=4,0))
CUNTINUE

COUNTINUVE

RETURN

END

LSS512000
L5512100
L5512200
LSS12300
LS512400
LSS12500
L.5512600
£5512700
LS512800
L.5512900
LSS5130600
Ls513100
.5513200
L5S13300
LSS13400
LS513700
L5513800
LSS13900
1.SS14000
LSS14100
LSS14200
LSS14300
LSS14400
LSS14600
L.SS14700
LSS14800
L5S514900
L.SS15000



112

1%
2%
%

L2

6%
T
B8x
9x
10%
llx
12x%
13x%
14x
15x%
16%
17x
18x%
19%
20x%
21%
22%
23%
24x
25%
26x%
27%
28x
29%
S0x%
Slx
2%
33%
Sl %
S55%
6%
S7x
38%

c0
el

30
40

S0

60

SUBROUTINE 1LAXES» VERSION 5y REVISION 3
SUBROUTINE 1LAXES(ISW.VLABEL »HLABEL #NCV»NCHsLEGEND +NCHAR)

COMMON /ILPLTS/ XMAX»AMIN,YMAX» YMIN XLM1+YBMLyHT » CHARF y SCLX¢SCLY»

IXSIzZEL»YSIZEL

DIMENSION NUM(3),LEGEND(1),VLABEL (1) »HLABEL (1)
ISW = 1 LINEAR AXES

ISW = 2 LOG=L0G AXES

DATA TIC1/8,0/,TIC2/4,0/¢DISP/3,0/

DATA XINCMN/1&4,6/

IF (ISkW .NE, 2) GO TO 40

XST = ALOGLQ(XMIN)

XINC = 1,0
K = XST
XF = K

IF (XST=XP) 20+60,20

IF (XST) 21,21+30

K = K=1

60U 70 60

K = K+1

GU TO 60

CUNTINUE

DETERMINE INCREMENT BETWEEN MINOR TIC MARKS

XINC = (XMAX=XMIN)/(XSIZE1%10,0)

IF (XINC*SCLX (LT, XINCMN) XINC = XINCMN/SCLX

J = ALOGLO(XINC)

K = XINC*10,0%x%(=J)

XINC = K*10xxy

XST = 0,0

IF (XST .LE, XMIN) GO TO 60

XST = XST=10,0%XINC

GO TO 50

CONTINUE

CALL LINEQV(IFIX(XLML)IFIX(YBML)»0rIFIX(YSIZEL))

CALL LINEZV(IFIX(XLM1)IFIX(YBM1+YSIZEL) »IFIX(XSIZEL),0)
CALL LINEZQV(IFIX(XLMI+XSIZEL) »IFIX(YBM14YSIZEL),0,=IFIX(YSIZELl))
CALL LINEQV(IFIX(XLMI+XSIZEL1)»IFIX(YBM1) »=IFIX{(XSIZE1l),0)
PLOT AND LABEL X AXES

ILACO100
ILAQ0200
ILAQC300
ILAQOK00
ILAQOS00
ILA0O600
ILAC0B00
ILAQL1000
ILA01100
ILA01200
ILAOL1300
ILAQ1400
ILAG1500
ILAQL1600
ILAC1700
ILAQ1800
ILA01900
ILA02000
ILA02100
ILAQ2200
ILA02300
ILA02400
ILA02500
1LA02600
ILA02700
ILAC2800
ILAQ2900
ILACG3000
ILA03100
ILA03200
ILAQ3300
ILA03900
1LAO4000
ILAC4L100
ILAO®200
ILAQ4300



cle

39x%
Y$Ox%
G1x
42%
43%
Gyx
45%
Yox
47x%
48x
49%
00x%
S1lx
H2x%
03
Shx
o5x%
S56x
57
58«
09x%
60x»
6l1x
62%
63x
64 %
65x%
66%
67 %
68x%
69x%
T0%
T1ix
72%
T3%
74w
T75x%
76%

70

80
90

95

100
105

110

120

YP = YBMI1

v =1

DO 150 I=1+2

IF (ISW .EQ@, 2) GO TO 70
X = XST=XINC

IF (IB ,LE« 10) GO TO 95
Iv =1
IF (ISW  NE, 2) GO TO 95
Ib =z 2

L = L+l
X = 2,0
CONTINUE

IF (ISW ,EQ, 2) 60 TO 100

XP = (X=XMIN)*SCLX+XLM1
GO TO 105

XE = (ALOG1O(X*10,0%*L)=XST)*SCLX+XLM1L
IF (XP LT, XLM1) 6O TO 90
IF (XP ,6T. XLM1+XSIZEL) GO TO 140

CONTINUE

éFL(IB LTQ 10) 60 TO 130
ALL LINE2V(IFIX(XP) e IFIX(YP) O, IFIX(TICL)*
IF (ISW .EQ, 2) GO TO 120 ! V)

I8 =0
IF (J +LT. 0) 60 TO 140
CALL NMBRS (X+NUMyNCHT)

ILAOLH00
ILAO4S00
ILAO4600
ILAO4700
ILAO4800
ILAO4900
ILA0S000
ILA05100
ILA0S200
ILA0S300
ILAOS400
ILA05500
ILAQ5600
ILAQS700
ILA05800
ILA05900
ILAO6000
ILA06100
ILA06200
ILA06300
ILAOGH0O
ILA06500
Il.A06600
ILAQ6700
ILA06800
ILA07100
ILAO7300
ILAO7400
ILADO7500
ILAQ7600
ILAO7700

CALL PRINTV(NCHToNUM¢ IFIX(XP=¢5%FLOAT (NCHT)*CHARF) » IFIX(YP=HT=DISPILA07900

1))

60 TO 140

X = L+1

IB =1

IF (J +LTs 0) GO TO 125

CALL PRINTV(2,'10' ) IFIX(XP=2,0%CHARF) » IFIX(YP=HT=3,0%DISP))

ILA08000
ILA0B100
ILA08200
ILAGB300
ILAOB4OO
ILAQB700



€13

7%
78%
T9%
80«
81x
B2x%
83%
Bl x
5%
B6%
87%
88x%
89x
90 %
Ylx
92x%
Y3%
94 %
95
Y6x
9T7x
Y8 %
Y9x%
100x
101
102%
i03x
104x%
105«
106x
107 x%
108%
109%
410%
1l1lx
112x%
113=
1l4x

125

130
140

150

151
152

153
154

155

156

CALL LABLVIX2IFIX(XP) 2o IFIX(YP=HT=DISP)s2¢1+2)
CONTINUE

X=1,0

L = L+l

60 TO 140

CALL LINERV(IFIX(XP) o IFIX(YP) 10,IFIX(TICZ2)*J)
CONTINUE

IF (XP LT+ XLML+XSIZELl) GO TO 90

YP = YBM1+YSIZEL

v = =1

CONTINUE

PLOT AND LABEL Y AXES

IF (ISW «NE, 2) GO TO 154

XST = ALOGLlO(YMN)

XINC = 1.0
K = XST
XP = K

IF (XST=XP) 151,156:151

IF (XST) 152,152,159

K = K=1

60 TO 156

K = K+i

GO 70O 156

XINC = (YMAX«YMIN)/(YSIZE1%10,0)
IF (XINC*SCLY LT, XINCMN) XINC = XINCMN/SCLY
W = ALOGLlO(XINC)

K = XINC*¥10,0%x%x(=J)

XINC = K*10xxJ

XsT = 0,0

IF (XST JLE, YMIN) GO TO 156
XST = XST=XINC*10,0

60U TO 155

CONTINUE

XP = XLM1

XD - 500

IF (ISW LEQ, 2) XD = 4,0

XU = XP=XD*CHARF=DISP

J =1

ILA08B8O0
ILA0BS00
ILA0S000
ILAO9100
ILA09200
ILAQS400
ILAQ9500
ILA09600
ILA09700
ILA09800
ILAG9900
I1LA10000
ILA10100
ILA10200
ILA10300
1LA10400
ILA10500
1LA10600
ILAL10700
ILA10800
ILA10900
ILA11000
ILA11100
ILA11200
ILA11300
ILA11400
ILA11500
ILA11600
ILA11700
1LA11800
ILA11900
I1LA12000
ILA12100
ILA12200
ILAL12300
ILA12400
ILA12500
ILA12600



14 %4

115x%
l1l6x
117x%
118x%
119x%
120=
l21%
ie2x
123%
L2l
i125%
126%
127 %
128x%
129x%
130%
131x%
L92%
L193%
i94x
435%
136%
197x%
198x%
139x%
i40%
141x%
l42x%
L4 3%
LS
145%
id6x
147 %
148x%
149%
150x%
151x%
152x

160

170
180

185

190
200

210

220

bu 250 I=lrz
IF (ISW +EQ, 2) GO TO 160
X XST=XINC
Gv 7O 170

L = K=1

X = 9,0

Ib = 9

X X+XINC

I = IB+1

IF (IB ,LE. 10) GO VO 185

Ib = 1

IF (ISW «NE, 2) GO TO 185

I = 2

L = L+}

X=2.0

CUNTINUVE

Ir (ISW +£Q, 2) GO0 TO 190

YP = (X=YMIN)®SCLY+YBML

60 70 200

YP = (ALOGLO(X*10,0%%L)=XST)*SCLY+YBM1

IF (YP ,LT. YBML) 60 TO 180

IF (YP ,GT. YBM1+YSIZELl) GO TU 2HG

CONTINUE

IF (I8 LT. 10) 60 TO 230

CALL LINE2V(IFIX(XP)»IFIX(YP)sIFIX(TIC1)%J)0)
IF (ISW .£Q@, 2) 60O TO 220

Iv = 0

IF (J +LT. 0) GO TQ 240

CALL NMBRS (X iNUMNCHT)

XF = XP=FLOAT (NCHT)*CHARF=DISP

CALL PRINTV(NCHT yNUMp IFIX(XF) ¢ IFIX(YP=,5%HT))
IF (XF LT« XD) XD = XF

60 TO 240

X = L+l

I = 1

IF (J +LTe 0) GO TO 225

CALL PRINTV(2, 110"y lFIX(XP=l ,0%xCHARF=DISP) s IFIX(YP=,5%HT))
CALL LABLV( (A IFIX(XP=c,0%CHARF=DISP) » IFIX(YP+DISP)s211,2)

ILA12700

ILA12800
ILA12900
ILA13000
ILA13100
ILA13200
ILA13300
ILA13400
ILA13500
ILA13600
ILA13700
ILA13800
ILAL13900
ILA14000
ILA14100
ILA14200
ILA14300
ILAL14400
ILA14500
ILA14600
ILA14700
1LA14800
ILA14900
ILA15200
ILA15400
ILA15500
ILA15600
ILA15700
ILA15800
ILA15900
ILA16100
ILA16200
ILA16300
ILA16400
ILA16500
ILA16600
ILA16900
ILA17000



11 %4

493%
ADY %
105x%
LO6%
l1o7%
108x%
459%
160x%
101x%
lo2%
L63x%x
Lo4x%
Lo5%
166%
167x%
1E8%
169x%
170x%
171%
172%
173%
L74%
i75x%
L76x%
L77%
178x%
179%
180%
L81%
LB
L83%

229

250
240

250

260

CUNTINUE

X = 1,0

L = L+1

6¢ TO 240

CALL LINEZV(IFIA(XP) v lFIX(YP)»IFIX(TICZ)*Jr0)
CUNTINUVE

IF (YP ,LTs YoMl+YSidEl) 60 TO 18

XP = XLM1+XSIZEL

W= =]

CUNTINUE

URAW VERT.LCAL AXIS LABEL

XF = XD=DISP=CHARF

Y = (YSIZEL1+FLOAT(NCV)*x(HT+DISP) ) %0.5+YBM]

CALL APRNTV(0,=IFiX(HT+DISP) rNCV»VLABEL » IFIX(XP) e IFIX(YP))

UrAw HORIZONTAL AXiS LABEL
XKP = (XSIZEL1=FLGAT (NCr)*CHARF)*045+XLr1
YP = YeM1=2,0%(2,5%x0ISP+HT)
CALL PRINTV(NCH HLABEL»IFIX(XP)»IFIX(YP))
UkAw LEGEND FOR PLOT
XP = (XSIZEL=90,0xCHARF)*0,5+xLMml
YP = YP=HT+PISP
J = =89
P =z YP=(HT4D15F)

Y
K

= J+69
It (K +6Te NCHAR) K = KWCHAR
I = (J/e)+l
CALL PRINTV (K=J+1,LEGEND(I) o IFIX(XP) o IFIX(YP))
IF (K «LTe NCHAK) 6O TC 260
RETURN
Eng

ILA17100
ILA17200
ILA17300
ILAL17400
ILA17600
ILALT700
ILA17800
ILA17900
ILA18000
ILA18100
ILA18200
ILA18300
ILA18500
ILA18700
ILA18800
ILA18900
ILA19000
ILA19200
1LA19300
ILA19400
ILA19600
ILA19700
ILA19800
ILA19900
ILA20000
ILA20100
ILA20200
ILA20400
ILA20500
ILA20600
ILA20700



1x SUBROUTINE ILPLOT, VERSION 5, REVISIUON 3

91¢

2%
3% SUBROUTINE ILPLOT(XeYsNeISW,IJ) ILP00100O
% C Trnls SUBROUTINE PLOTS AND LABELS CURVES ILP0020C0
5% CUMMON /BNDS/ XRIT XLFTo»YBOTYTOP»XPL,YPL ILP0OC300
6% CUMMON /ILPLTS/ XMAaXeXMIN)YMAX e YMLINGXLML2YBML)HToCHARF)SCLXeSCLY» ILPGO40OO
7% IXSIZELrYSIZEL ILP0OC500
Bx DIMENSION X(1) Y (1) 1J(1) ILP00600
Yx COMMON /XYXYPT/ YP(41)»XP(41)pA(41)sB(U41)rC(H1),D(41))XI(41)»YI(41ILPOOT00
10% 1) o NUM(3)rNC ILPQ080O
11x% IFLg = © ILP0O0900
12x JFLy = 0 ILP0100G0
13x% DU 100 I=len ILPQ1100
4% X1 = X(I) ILP01200
15% Yi = Y(I) ILP01300
16% IF (XLFT okEe X1l.ANDeAl oLE. XRIT) GO TO 20 1LP01400
17« GO TO 30 ILP01500
18 20 IF (YBOT L LEs Yi,AiNDeYl +LE. YTOP) GO TO 60 ILP01600
19x% 30 IF (JFLG +EGs 0) 60 TO 50 ILP01700
20x% LAST POINT wAS QUT, THIS POINT 1S ouT ILP01800
21lx 40 IJ(L) = 3 ILP01900
22% GO 10 90 ILP02000
3% 90 FLe = 1 1LP02100
24x IF (I +EQ4 1) GO T 40 ILPQ2200
25x% TRIS POINT QUT LAST POINT IN ILP02300
26x% INTERP FOR PLOT POINT ILP0O240¢
27+ CALL BOUNUS(X1,Y1)XLS1eYLST) ILP02500
3.2 ITAg = 1 1LP02600
29x% GV TO &80 ILP02700
S0 % o0 IF (JFLG +EG, 0) GO TO 70 ILPC2800
S1x% THIs POINT IN LAST POINT OQUT ILP02900
32% JFLe = 0 ILP03000
S33% CALL BOUNUS(XLST»YLSTpX1rY1) ILP0O3100
Shx Iu(i=1) = 0 ILP03200
5% X(I=1) = (XPL=XLFT)*SCLX+XLM1 ILP0O3300
S6% Y{lel) = (YPL=YSOT)*SCLY+YBM1 ILP03400
ST * 70 XPL = K1 ILP03500
S8% YPL = Y1 ILP03600



L1g

9%
40%
H1x
2%
H3%
Wik
45x%
H6x%
47%
48x
49x
o0x%
O1x
D2*
53%
SYx
55x%
b6x%
7%
b8x*x
o009 %
60x%
61x
62%
63*
Ol x
65%
6%
67%
68%
69x
TO%
T1x
T2%
T3%
Thx
75%

. T6%

OO0 O0

80

90
100

110

120

130

ITAg = 2

X(I) = (XPL=XLFT)*SCLA+XLM1
Y(I) = (YPL=YBOT)*S5CLY+YBM1
1d(1) = 1TAG

XLST = X1

YLST = Y1

CONTINUE

IF (ISW .EQ@, 2) 60 TO 160
Iv = 0 CURVE ENIERS GRAPH = FIRST POINT
Iu = 1 CURVE LEAVES GRAPH = LAST POINT
Iv = 2 CURVE CONTINUES WITHIN GRAPH
i = 3 CURVE QUTSIDE OF GRAPH DO NOT PLOT

Fihy POINTS FOR ISOPLETH LABELS
SLNUOALL POINTS WHERE CURVE LEAVES GRAPH
DO 110 I=lrN

IF (IJ(I) «NE. 1) 6O TC 110

Mz M+l

B(M) = X{(1)

CiM) = Y(I)+,02

CONTINVE

Finpg ALL POINTS WHERE CURVE ENTERS GRAPH
DO 120 I=1!N

IF (IJ(I) «NE. 0) GO TO 120

M = M+l

B(M) = X(I)

CiM) = Y(I)+,02

CONTINUVE

L = N/e

IF (IJ(L) «EQ, 2) GO TC 130

L =1

IF (IJ(L) +EQ. <) 60 TO 130

L = N/&

IF (IJ(L) «EQ, ¢) 60 TU 130

L = 3xN/&

IF (IJ(L) onNEy 2) 60 TO 140

M = M+1

1LP03700
1LP03800
ILP03900
ILPO4000
ILPO4100
ILP04200
ILPO4300
ILPO4400
ILPQ4500
ILP04600
ILPO4700
ILPG4800
ILPO#900
1LP05000
ILP05100
ILP05200
ILP0S300
ILPO5400
ILPC5500
ILP05600
ILP05700
ILPO5800
I1LP05900
ILP06000
1LP06100
ILP06200
1LP06300
ILP06400
ILP06500
ILP06600
ILP06700
1LP06800
ILP06900
1LP07000
ILP07100
1LP07200
ILP07300
ILPO7400



813

T7%
T8x%
T9x%
80x%
tlx
B2x%
B3%
B4 x
85x%
B6x
87 %
B8 x*
89%
90%
91x%
92 *
93x%
Y4k
95 %
Y96 %
97 %
Y8x%
Y9 %
LU0%
iU01%

B(M)y = X(L)

CiM) = Y(i)+,02
140 CONTINUE

PLOT LABELS

XPL = =XLFTxSCLA+XLM]1

YPL = =YBOT*SCLY+YBM1

DO 150 I=1lrp

IF (ABS(XPL=B(I)) 6T, 0e2) GO TO 145

IF (ABS(YPL=C(I)) LLE. O0e2) G0 TO 150
145 CUNTINUE

CALL PRINTV(NCyNUM,IFIX(B(I))»IFIX(C(I)))
150 CUNTINUE
160 CUNTINUE

Pi.OT THE CURVE

IF (IJ(1) «nE. 3) IV(1l) = 0

N = N=1

DU 170 I=lein

Ir (IJ(I+1l) &G, 3) GO TO 170

IF (IJ(I+l) .£G, 0) GO TOC 170

ILP0O7500
ILPQ7600
ILPOT7700
IL.P07800
ILPO7900
ILPO8&00C
ILPO8100
ILP0B200
ILPO8300
ILP0O8B400
ILP0B600D
ILPG8700
ILP0B880D
ILP0&900
ILP(Q9000
I1LP09100
ILP09260
ILPGS300
ILPO9400

CALL LINEZQV(IFIX(X(I)) o IFLX(Y(I)) o IFIX(X(I+1)=X(1))» IFIX(Y(I+1)=Y(ILP0S500

11)))
170 CUNTLHNUE
160 CUNTINUE
RETURN
ERND

ILP09600
ILP10000
ILP10100
ILP10200
ILP16300




613

i1x
2%
3%
4x
5%
6%
7%
8x
9%
10x%
1l
12x%
13%
14x%
15%
16x
17
18x
19x
20%
21x
22%
23x%
24 %
25%
26%
27 %
28%
29%
S0%
31x%
d2%
S3%
Sh%
S5%
6%
37 *
8%

200
210

220

230

240
250
200

SUBROUTINE CALCS» VYERSION 5y REVISION 3

SUBROUTINE CALCS(XX?2YYINP,RADIRADI» XSHFToYSHFToX1oY1oLLSW,KBrYT» X CALO0100

INX)

DIMENSION XX(1),YY (1) 9 XSH(2)#X(1)
IF (LLSW oNE, 0) GO TG 10

IF (Kb NE« 0) 60 TO 260

DO 200 I=1+NP

IF (XX(1) +.T, 100,0) GO To 210
CONTINUE

GO TO 260

X2 = 1,0E10

DO 220 I=isNP

Y = ABS(YY(I)=YT)

IF (Y2 ,6T, 180,0) Y2 = 360,0=Y2
IF (Y2 ,GE. X2) 60 TO 220

X2 = Y2

J =1
CONTINUE

Xe = XX(1)

Ye = YY(1)
XX(1) = XX(u)
YY(1) = YY(J)
XX(J) = X2
YY(y) = Yo

I =1

I = 1+1

IF (1 +6T. NP) GO TO 260
1F (XX(I) «6E. 100,0) GO TO 230
I = I+l

IF (I «6T. NP) GO TO 250
CO 240 K=I/NP

YY(k=1) = YY(K)

XX{K=1) = XX(K)

1 = 1=2

NP = NP=1

GU 1O 230

CONTINUE

CAL00200
CAL00300
CALGO400
CAL00500
CALC0600
CAL00700
CAL00800
CAL00900
CAL01000
CALO1100
CAL01200
CALO01300
CALO1400
CAL01500
CALO1600
CAL01700
CAL01800
CAL01900
CAL02060
CAL02100
CAL02200
CAL02300
CALO2400
CAL02500
CAL02600

. CAL02700

CAL02800
CAL02900
CAL03000
CAL03100
CAL03200
CAL03300
CAL03400
CAL03500
CAL 03600



0ge

39%
Y40 %
Gl
42
43x%
Gy
45x%
4%
47 %
48x
49x%
S0
Olx
b2x
53x%
Syx%
O5%
6%
57x%

o8x%

H9x
60x
61x
62%
63
64 %
65x
66x
67x
68x%
69x
T0x
Tix%
T2%
T3%
Thx
T5x%
176x%

300
310

320
330

340

DETERMINE CENTER OF FUNCTION

XSHFT = =1,0E10
YSHFT = =1,0E10

X2 - 100E10
D0 4 I=1+NP

XSHFT = AMAXI(XSHFT¢XX(1))
YSHFT = AMAX1(YSHFT»YY(I))
X2 = AMINL(X2:XX(1))

Y2 = AMINL(Y2:YY(I))
CONTINUE

XSHFT = 0,5 (XSHFT+X2)
YSHFT = 0,5%(YSHFT+Y2)

IF (KB ,NE. 0) GO TO S
XSHFT = D 2%xXSHFT+0+8%X2
DIF2 = =1,0

DIF3 = 0.0

DO 350 L=1/NX

DO 300 K=1,NP

IF (XA(K)=X(L)) 3000310,300
CONTINUVE

60 70 350

Y2 = YY(K)

K = K+1

IF (K «GEs+ NP) GO TO 350
DO 320 J=K¢NP

IF (XX(J)=X(L)) 3200330,320
CONTINUE

G0 1O 350

DIFL = DIF2

DIF2 = DIF3

DIF3 = ABS(YY(J)=Y2)

IF (DIF3 67, 180,0) DIF3 =

YSHFT = X2

60 TO 360

CUNTINUE

X2 = 0.5%(YY(J)+Y2)

360,0=-DIF3
IF (DIF1 .LE. DIFQ,OR,DIF2 ,GE., DIF3) GO TO 340

CAL03700
CAL03800
CAL03900
CALO4000
CALO4100
CALO4200
CALO4300
CALOH400
CALO4500
CALO4600
CALO4700
CALO4800
CALO4900
CAL 05000
CAL05100
CAL05200
CAL05300
CAL.05400
CAL 05500
CAL05600
CAL05700
CAL05800
CAL05900
CALO06000
CAL.06100
CAL 06200
CAL06300
CALO6400
CAL06500
CAL06600
CAL06700
CAL06800
CALGE900
CAL07000
CALO7100
CAL07200
CAL0O7300
CAL.O7400



122

TT%
78%
7Y%
80x%
81x
B2x
83x%
Bl x
85x%
86%
87x%
88x
89x%
90%
91
92%
93%
94
95x%
96%
97%
8%
99%
LU0x
101x%
102x
103%
104
105x%
106%
107%

108x%.

109x%
110%
111x%
112%
113%
114x%

350
360

10

COUNTINUE

GV 7O 9

CONTINVE

DO 5 J=2/NP

DO & I=2/NP

IF (XX(I) +6E, XX(I=1)) GC TO 5
X2 = XX(I)-

Ye = YY(I)

XX(1) = XX(1=1)

YY(1) = YY(I~1)

XX(1=1) Xe
YY([=1)
CONTINUE
DU 8 J=102

XSH(J) = 0.0

DiF2 = =2,0

PDiF3 = =1,0

DO 7 I=1/NP

IF (J +EQ, 1.,AND,YY(I) JLE, YSHFT) GO TO 7
IF (J +EQ@, 2,AND,YY(I) ,G6E, YSHFT) 6O T0O 7

Ye

DiF1l = pIF2

DiF2 = DIF3

DIF3 = ABS(YY(I)=YSHFT)
DIF3 = RAD®*DIF3xXX (1)

IF (DIF1 «LE. DIF2,0R,DIF2 ,6E. DIF3) GO TO 7
XSH{J) = XX(I=1)

60 TO 8

CONTINVE

CONYINUE

IF (XSH(1) JLEs 0,0¢0ReXSH(2) oLE. 040) 60 TO 9
XSH(1) = AMAXL(XSH(1)XSH(2))

XSHET = XSH(1)

CONTINUE

Y2 = YSHFT*RAD

YSHET = XSHFTxC0OS(Y2)

XSHFT = XSHFT*SIN(YR2)

CONTINUE

CONVERT TO RECTANGULAR

CALQ7500
CAL07600
CALO7700
CAL07800
CAL07900
CAL08000
CAL08100
CAL08200
CAL08300
CAL08400
CAL08500
CAL08600
CALOBTCO
CALC8800
CAL0E900
CAL09000
CAL09100
CAL 09200
CAL09300
CAaLO9400
CAL09500
CAL 09600
CAL09700
CAL09800
CAL09900
CAL10000
CAL10100
CAL.10200
CAL10300
CAL10400
CAL10500
CAL10600
CAL10700
CAL 10800
CAL1C900
CAL11000
CAL11100
CAL11200



(444

115%
116%
il7x
118x%
L19%
il0%
idlx
Le2x
L23%
124 %
125%
126%
127x%
1E8x%
1€9%
130x
191=
132x%
133
L34 x
L35x%
136x%
i97%
id8x
199x%
140%
141%
142%
443x%
FL LY
145%
L6
147x
148x%
149x
150%
191%
452%

11

17

18
19

c0

30

32

DO 11 I=zl.NP

Y2 = YY(I)*RAD

YY(1) = XX{1)*C0S(Y2)+Y1
XA(I) = XA(I)#SIN(Y2)+X1
CUNTINUE

IF (LLSW JEwe 2) 60U TO 101
DO 20 I=1l,MP

IF (LLSW JEw, 1) 60 TO 17

CUNVERT POINTS TO SYSTEM KELATIVE TO CENTER OF ELLIPSE

Xa(1) = XX(1)=XSHFT

YY(1) = YY(L)=YSHFT

CUNTINUE

BACK TO PGLAR

IF (XX(I)) 19,16/,19

IF (YY(I)) 19:,20,19

YPL = 90,0=ATANZ2(YY(I)»XX(1))*RADI

1F (YPL «LT, 0.0) YPL = YPL+360,0
XX(1) = SURT(AX(I)*XX(I)+YY(I)*YY(I))
YY(1) = YPL

IF (LLSW +E@, 1) YY(I) = AMOD(YPL,»360,0)
CONTINUE

IF (LLSW +.E@, 1) GO YO 101

SORT POINTS INTO ASCENDING ORLER OF ANGLE
DU 30 M=2sNp

DO 30 1I=2,Np

IF (YY(I) +GE, YY(I=1)) GO TO 30

YPL = YY(I)

YY(1) = YY(I=1)

YY([~1) = YPL

YPL = XX(I)

XX(1) = XX([=1)

XX(I=1) = YPL

CONTINUE

ELIMINATE UNWANTED POINTS

1 =1

I =1 +1

IF (I 6T, NP) 6O TO 35

IF (YY(I)=YY(i-1) ,6E. 1.,0) GO TO 32

CAL11300
CAL11400
CAL11500
CAL11600
CAL11700
CAL11800
CAL11900
CAL12000
CAL12100
CAL12200
CAL12300
CAL12400
CAL12500
CAL12600
CAL12700
CAL12800
CAL12900
CAL13000
CAL13100
CAL13200
CAL13300
CAL13400
CAL13500
CAL 13600
CAL13700
CAL13800
CAL13900
CAL14000
CAL14100
CAL14200
CAL14300
CAL14400
CAL14500
CAL14600
CAL14700
CAL 14800
CAL14900
CAL15000




€3¢

L03x%
404x
i155%
156x
107 %
158%
159x%
L60%
LO1%
462%
163%
104 %
1L05%
L06%
4067 %
L68%
169x%
170%
L171x
172x%
LT3%
174x%
175%
L76x%
i77*
L78%
179%
180=%
181%
A82%
183
L84 x
L85%
l86%
187 %
188x%
L89x%
490%

33
Sk

35

40

41

ke

45

I =14+

Ir ( I ,6Ts NP) 6O TO 34
DU 33 JzIWNp

YY(u=1) YY (W)

Xx({u=1) Xx(w)

I = I=2

NF = NP=1

GV 10 32

CONTINUVE

IF (KB NEe« 0) O 70 101

CAL15100
CAL15200
CAL15300
CAL15400
CAL 15500
CAL15600
CAL15700
CAL 15800
CAL15900
CAL16000

ELIMINATE AnY PUGINTS THAT ARE HIDLEN FROM DIRECT SIGHT FROM CENTERCAL16100

Ww =0

v o= U+l
IF (J «GEe NP=1) 60 TO 50
vi sz J+1

Je = J1+9

IF (J2 6T, NP) J2 = NP

IF (ABS(YY(JU)=YY(J2)) .LE, 10,0) GO TO 42

Je = Ja=1

Gu TO 41

IF (J2 ,LT. J1) 60 TO 40
Ye = YY(J)*RAL

X = AX(J)*SIN(Y2)

Ye = XKX(J)*C0S5(Y2)

XT = 1,0EO

M= Jl

DU 45 I=zJlrJ2

The = YY(1)xRAD

Thl = XX{(1)xSIN(TH2)

Tie = XX(1)*COS(TH2)

XP 2= (X2=TH1l)**2+(Y2=TH2) %%x2
IF (XP ,6ee XT1) GO TO 45
XT = XP

M=l

CONTINUE

Ir (M JEQ, Ul) 60 TO 40
THLI = AX(Jl)

The YY(Jl)

CAL16200
CAL16300
CAL16400
CAL16500
CAL16600
CAL16700
CAL16800
CAL16900
CAL17000
CAL17100
CAL17200
CAL17300
CAL17400
CAL17500
CAL17600
CAL17700
CAL17800
CAL17900
CAL18000
CAL18100
CAL18200
CAL1&300
CAL18400
CAL18500
CAL18600
CAL18700
CAL1£800



1449

491%
192%
193%
194
195x%
196%
L9T7%
i98%
199%
<00x%
201x%
202%
203%
cO04x
cU5x%
206%
207%
«0Bx*
209%
cl0x*
cellx

20

65

70
101

) o = J+l
IF (J +6Te NP) 6O TO 70
IF (YY(J) 6T, YY(J=1)) GO TO 55

XA(J1l) = AX(M)
YY(J4l) = YY (M)
AX(M) = Thnl
YY{(M) = THE
GU TO 40
CUNTINUE

J 1

i = Jt+l

IF (J1 ,GT. NP) GO TO 65

DU o0 I=Jl/NP
XA(1=1) = XX(1)
YY(1=1) = YY(1)
!

NP = NP=l

GO TO 55
CONTINUVE
RETURN

END

CAL18900
CAL 19000
CAL19100
CAL15200
CAL19300
CAL 19400
CAL19500
CAL19600
CAL19700
CAL19800
CAL19900
CAL20000
CAL20100
CAL20200
CAL20300
CAL20400
CAL20500
CAL20600
CAL20700
CAL20800
CAL20900




1x SUBROUTINE FSTPLT, VERSION 5, REVISION 3

1144

2%

J% SUBROUTINE FSTPLT(A'BrCrI v rKiDrErFeVIoV2rVIINLINZ2NIXP) FST00100
4x DaMENSION T(1)pJd(2)rK(1)oLSTK(2)eV1(1)yV2(1)sV3(1) FST00200
S5x DATA MTRS/B6HMETERS/ FST00300
6% IF (K(1) +EGs LSTK(1).AND,K(2) ,EQ, LSTK(2)) GO TO 40 FSTOO400
T* CALL SETMIV(0,0,0,0) FST00500
8x CALL FRAMEV(0) FST00600
9% CALL PRINTV(72+]+200,800) FST007G0
10% CALL PRINTV(37937HADJUSTED CLOUD STABILIZATION HEIGHT =0200,750) FST00800
1ix CALL LABLV(A9504,75007s104) FST00900
12+ CALL PRINTV(6,MTRS,568+750) FST01000
13% CALL PRINTV(7»7HRANGE =+200,725) FST01100
1yx Cal.L LABLV(Br272972507¢115) FST01200
15# CALL PRINTV(69)MTRS,336,725) FST01300
16x CALL PRINTV(17+17HASINMUTH BEARING =¢200,700) FST01400
17x% CALL LABLV(C2352,7000691+3) FST01500
18% CALL PRINTV(7+7HDEGRELS,416+700) FST01600
19% CALL PRINTV(8)8HRUN DATE»200,650) FST01700
20% CALL PRINTV(ByJ,2880650) FST01800
21% CALL PRINTV(8/,8HRUN TIME»400,650) FST01900
22% CALL PRINTV(89K,488¢650) FST02000
23% ILY = 625 FST03800
24 % IF (N1 LT, 0) GO TO 10 FST03900
25% IUY = IDY=25 FSTO4100
26% CaLL PRINTV (79 7HMAXIMUM,200,IDY) FSTO4200
27% CAl.L PRINTV(NLrVv1,264,IDY) FSTO4300
28% CALL LABLV(D)r264+8%x(N1+1),IDYy=6+1,0) FSTO4400
29% 10 IF (N2 ,LT. 0) 6O TO 20 FSTO4800
S0 1LY = 1pY=25 FST05000
51 CALL PRINTV (79 7HMAXIMUM)200+I0Y) FST05100
32% CALL PRINTV(Nzsv2,264,1IDY) FST05200
S3% CALL LABLV(E»264+8x(N2+1)»IDYy=6¢1/0) FST05300
34x 20 IF (N3 LT, 0) 60 TO 30 FST05700
5% IDY = IDY=25 FST05900
6% CakL PRINTV(7,»7HMAXIMUM,200,IDY) FST06000
37% CALL LABLV(XPr2649IDYr401,2) FST06100
S8% CALL PRINTV(6/,6HMINUTE»304,1DY) FST06200



9¢%¢

I9*
40%
41
42 %
B 3%
by x
45%

CALL PRINTV(N3,Vv3,352,]10Y)
CALL LABLV(F»352+48%(N3+1)yIDY»=6+1,0)

30 COUNTINUVE
LSTK (1)
LSTK (2)

40 RETURN
END

K1)
K(2)

FST06300
FSTOE400
FST07000
FST07200
FST07300
FST0O7400
FST07500



L83

1%
2%
3%
4 x
5%
6%
7%
8%
Sx
10%
1l
12%
13%
14x
15x%
16%
17x%
18%
19x
20%*
21%
22x%
a3x*
24 x
25x
26%
27x
28%
29x%
30*
S1x
32%
S3*
%
35%
6%
37 x%
8%

OO0

10

20
30

40

50
60
7C
a0

90

SUBROUTINE MAXMIN, VERSION 5, REVISION 1

SUBROUTINE MAXMIN(A*BrCeDrEeF o ISW)

THIs SUBROUTINE DETERMINES MAX & MIN FOR PLOTTING FUNCTION VS,
DISTANCE AsB ARE INPUT MAX AND MINs C AND D ARE CALC MAX AND MIN

DETERMINE MAX AND MIN
IF (IS% +EQ, 2) GO TO 10
IF (A +6T, 0,0) 60U TO 80

LINEAR "'SCALING

C=E
b=F
60 70 90
CONTINUVE
XA = 4,0

IF (A «GTe 0,0) XX = A

LOG=LO0G SCALING
¢ = ALOG1O(E)

IF (X=C) 20,30,20

K= ¢

X =K

K = K+l
¢ =

D =1,0
IF

D =

D =

J =D

X =

10,0%xK

ALOGLO(D)

(F «LE, 0,0) 60 TO &0
F

v
IF (X=D) 50,60.,50

IF (D oLTs 040) J = J=1

IF (FLOAT(K=J)

J = J+l

60 TO 60

D = 10,0%xJ
Gy 10 90
C=A

P =

LE, XX) GO TO 70

MaX00100
MAX00200
MAX00300
MAX00400
MAX00500
MAX00600
MAX00700
MAX00800
MAX00900
MAX01000
MAX01100
MAX01200
MAX01300
MAXQ1400
MAX01500
MAX01600
MAX01700
MAX01800
MAX01900
MAX02000
MAX02100
MAX02200
MAX02300
MAX02400
MAX02500
MAX02600
MAX02700
MAX02800
MAX02900
MAX03000
MAX03100
MAX03200
MAX03300
MAX03400
MAX(3500
MAX03600



BGC

J9%

END

MAXC3700




633

1x
2%
d%x
bx
S5x%
6x%
Tx
Bx
O%
l10x
11x
12x%
13%
14x
15%
léx
17%
18x%
19%
20x
21lx
22%
23%
24x
25x%
26x%
27x
28x%
29x%
S0x%
31%
52%
3%
Sl %
35%
36%
3T %
8%

10

30
40

50

70
80

SUBROUTINE BOUNDS, VERSION S, REVISICN 1

SUBROUTINE BOUNDS (X1sT1pXLSToYLST)
CONFINE PLOT POINTS INSIDE OF AXES

COMMON /BNDS/ XRIT,XLFT»YBOT»YTOPXPL,YPL
A = (YLST=Y1)/(XLST=X1)

B = Yi~AXX1

IF (X1 ,6T. XRIT) GO TO 90

IF (X1 LT+ XLFT) GO TO 60

IF (Y1 LT, YBOT) GO TO 20

YPL = YTOP
XPL = (YPL=B)/A
G0 TO 110

IF (X1 ,6Te XRIT) 60 TO 50

IF (X1 ,LTe XLFT) GV TO 30

YPL = YBOT

G0 7O 10

LOWER LEFT HAND CORNER ASSUME CROSSES XLFT
XPL = XLFT

YPL = AxXPL+B

IF (YPL «GE, YBOT) GO TO 110

WRONG CROSSES YBOT

YPL = YROT

60 70 10

LOWER RIGHT HAND CORNER ASSUME CROSSES XRIT
XPL = XRIT

60 TO &40

IF (Y1 ,6T. YTOP) GO TO 70

IF (Y1 ,LT. YBOT) 6O TO 30

XPL = XLFT

GO TO 40

UPPER LEFT HAND CORNER ASSUME CROSSES XLFT
XPL = XLFT

YPL = AxXPL+B

IF (YPL .LE, YTOP) 60 TO 110

WRONG CROSSES YTOP

YPL = YTOP

60 70 10

- BND0O100

BND0O200O
BND00300
BNDOO4O0O
BND0O0S00
BNDO060CO
BND0OO700
BND008OOD
BND00900O
BNDO100O
BNDO1100
BND01200
BND01300
BNDO1400
BNDO1500
BNDC1600
BNDO1700
BND01800
BND0O1900
BND02000
BND02100
BNDQ2200
BND02300
BNDG2400
BND0D2500
BND02600
BND02700
BND02800
BND02900
BND03000
BNDO3100
BND03200
BND03300
BNDO3400
BND0 3500
BND03600
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39%
80x%
H1x
42%
43x
Glx
45
46%
87 %

S0

100
110

IF (Y1 ,LT. YBOT) g0 TC 50

IF (Y1 ,6T. YiOP) 60 70 100

XFL = XRIT

60 70 40

UPPER RIGHT HAND CORNzR ASSUME CROSSES XRIT
XPL = XRIT

GU 0 80

RETURN

END

BND0O3700
BND0 3800
BNDO3900
BNDGL0OOO
BNDO4100
BNDO4200
BNDO4300
BNDO4400
BND0O4500
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