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Atmospheric Transmittance | Radiance:
Computer Code LOWTRAN 6
Supplement: Program Listings

1. INTRODUCTION

This supplement containg a brief description of the program structure and a
complete listing of the FORTRAN computer code for LOWTRAN 6, An index
idontifying the location of cach subroutine and a short deseription of the function of
ocaeh gubroutine is included.

Section 3 contains the program structure and complete Hsting of the LOWTRAN 6

_plot program. An index and a brief deseription of each subeoutine {5 included,

Section ¢ contaius the program structure and complote listing of the LOWTRAN 6
filter function program. An index and brief description of each subroutine is also
included,

The technical deseription of LOWTRAN 6 along with basic user instructicns,
sample lnput and output, and other specialized sections are detailed (n the main
report.

2. LOWTRAN 6 PROGRAM STRUCTURE

The three programs contained in this supplement adhere principally to ANSI
stahdard FORTRAN 77, ‘The major exception is the use of type HOLLERITH
instead of type CHARACTER for character data,

{Received for publication 29 July 1983)
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Figure 1 depicts the LOWTRAN code structure, The NSMDL, GEC, SSGEO,
and TRANS subroutines are shown in Figures 2, 3, 4, and 5 respectively. Table 1
is a description of the main subroutines in LOWTRAN shown in Figure 1. Tables 2,
3, and 4 contain descriptions of the SSGEQ, GEO and TRANS subroutines re-
spectively, Table 5 has descriptions for the data subroutines,

The page number location for each subroutine is included in the above mentioned
tables.

The complete listing of the LOWTRAN 8 computer code is in Table 6.

3. LOWTRAN PLOT: PROGRAM STRUCTURE

The plot program for LOWTRAN 6 is a separate program package available
with LOWTRAN 6. The plot code structure is shown in Figure 6. Descriptions
of each subroutine and page number location are shown in Table 7. (See Appendix A
v the main LOWTRAN 6 report for possible differences in system plotting routines.)
Tabie 8 is the complete listing of the LOWTRAN 6 plot program,

4. FILTER FUNCTION: PROGRAM STRUCTURE

The filter function progrum i an indepondent program package available for
uge on LOWTRAN 6 Tape 7 output, The filter function code gtructure is shows in
Figure 7. Descriptions of each subroutine and page number location are listed in
Table 9,

Table 10 is the complete listing of the LOWTRAN § filter function program.
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_ Figure 1. LOWTRAN 6 Main Program Structure. The boxes enclosed by dashes
2y : are modules of subroutines for the caleulation of non-standard models, air mass
geometry, single scattering geometry and trangmittance :

o . NEMDL

RUONSW LAYVSA MARINE . AERPRF

- Figure 2. Program Structure for the Non-standard Model Subroutines




GEo

1
| |

GEOINP RFPATH
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FNDHMN FDBETA REDUCE FiILL LAYER
RFPATH

Figure 3, Program Structure for the Air Mass Subroutines

SSGEO

GO - SLTANG

PSIDEL ' PSH DEL

Figure 4, Program Structure for the Single Scatteriag Geometry Subroutines
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h- b g D b e J = j
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Figure 5, Program Structuee for the Transmittasce Subroutines, The daghed box
labelled Molecular Attennation includes the following subroutines: CIDTA, C21XTA,

C3DTA, CAUTA, COLTA, SLE296, SLIFZ60, FRN2U6 and HNOJ
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Figure 6. Plot Program Structure
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Figuse 7. Filtor Program Structure




*H,
. .w

Table 1. Description of LWTRN6 Subroutines

LWTRNG

MARINE

CIRRUS

RANDOM

VSA

NSAIDL

LAYVSA

RUDNSM

SUKSOL

STDMDL.

GEO

S8GEQ

EXABIN

TRANS

-AERPHF

MAIN DRIVER PROGRAM. READS CONTROL.
CARDS,

DETERMINES AEROSOL EXTINCTION AND
ABSORPTION COEFFICIENTS FOR THE NAVY
MARITIME MODEL.

GENERATES ALTITUDE PROF lL‘ES OF
CIRRUS CLOUD DENSITY. p

CALLS MACHINE DEPENDENT FUNCTION RANF
WHICH IS A UNIFORM RANDOM NUMBER
GENERATOR.

ARMY VERTICAL STRUCTURE ALGORITHM OF
AEROSOL EXTINCTION AND RELATIVE HUMIDITY
FOR LOW VISIBILITY/LOW CEILING CONDITIONS.

FOR USER DEFINED ATMOSPHERIC QR AEROSOL
PROFILES.

RESTRUCTURES THE ATMOSPHERIC PROFILE
FOR FINER LAYERING NEAR THE GROU\D FOR
USE WiTH THE VSA OPTION.

READS MOREL 7 DATA FOR ARMY VER‘PICAL
STRUCTURE ALGORITHM.

CALCULATES THE SUBSOLAR POINT ANGLES
BASED UPON TIME AND DAY,

SETS UP ATMOSPHERIC PROFILES OF
ATTENUVATOR DENSITIES,

COMPUTES SCALING FA(“IOR PROFILES
FOHR ABROQSOLS,

DRIVER FOR AIR MASS SUBROUTINES,
CALCULATES ATTENUATOR AMOUNTS ¥OR
THE SLANT PATH.

OBTAINS ATTENUATOR AMOUNTS FROM
SCATTERING POINTS ALONG OPTICAL PATH

TO THE EXTRATEARRESTRIAL SOURCE.

LOADS ABROSOL EXTIHCTION AND ABSORPTION

COEFFICIENTS POR THE PPROPRH\ TE MODEL
AND RELATIVE HUMIDITY.

CALCULATES TRANSMITTANCE, ATMOSPHERIC
RADIANCE, AND SOLAR/LUNAR SCATTERED
RADIANCE FOR SLANT PATH,

Page
No,

92

89

9

61

19




Table 2. Description of SSGEO Subroutines

Page
No.
. i SSGEO OBTAINS ATTENUATOR AMOUNTS FROM
: SCATTERING POINTS ALONG OPTICAL PATH
i TO THE EXTRATERRESTRIAL SOURCE. 73
- . PSIDEL CALCULATES THE RELATIVE AZIMUTH
e BETWEEN THE LINE OF SIGHT AND THE
N'\ DIRECT SOLAR/LUNAR PATH, 77
N PSI KETURNS SOLAR AZIMUTH RELATIVE TO
Yok LINE OF SIGHT AT CURRENT SCATTERING
B LOCATION., 79
P DEL RETURNS SOLAR ZENITH ANGLE AT ANY
ooy POINT ALONG OPTICAL PATH. 80
‘:3 GEO DRIVER FOR AIR MASS SUBROUTINES,
e CALCULATES ATTENUATOR AMOUNTS FOR
“1 THE SLANT PATH. 41
SCTANG RETURNS THE SCATTERING ANGLE AT ANY
POINT ALONG THE OPTICAL PATH. 78
a'%;j
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Table 3. Description of Air Mass Subtoutines

GEC

GEOINP

FNDHMN

REDUCE

FDBETA

RFPATH

FILL

LAYE.:

RADREF

FINDSH

SCALHT

ANDEX

EXPINT

DRIVER FOR AIR MASS SUBROUTINES.
CALCULATES ATTENUATOR AMOUNTS FOR
THE SLANT PATH,

INTERPRETS GEOMETRY INPUT PARAMETERS
INTO THE STANDARD FORM H1, H2, ANGLE,
AND LEN.

CALCULATES HMIN, THE MINIMUM ALTITUDE
ALONG THE PATH AND PHI, THE ZENITH
ANGLE AT H2.

ELIMINATES SLANT PATH SEGMENTS WHICH
EXTEND BEYOND THE HIGHEST PROFILE
ALTITUDE,

CALCULATES ANGLE, GIVEN HIi, H2 AND
BETA BY ITERATION,

DETERMINES THE REFRACTED PATH AND
THE ABSORBEl AMOUNTS THROUGH ALL THE
LLAYERS,

DEFINES THE BOUNDARIES OF THE SLANT
PATH ANL INTERPOLATES DENSITIES AT
THESE BOUNDARIES.

CALCULATES THE PATH AND AMOUNTS
THROUGH ONE LAYER,

COMPUTES RADIUS OF CURVATURE OF THE
REFRACTED RAY FOR A HORIZONTAL PATH,
FINDS LAYER ROUNDARIES AND SCALE HEIGHT
AT GROUND FOR INDEX OF REFRACTION,
CALCULATES SCALE HEIGHT OF INDEX OF
REFRACTION. '
COMPUTES INDEX OF REFRACTION AT A
SPECIFIC HEIGHT.

PERFORMS EXPONENTIAL INTERPOLATIONS
FOR THE GEOMETRY ROUTINES,

Page
No.

41

51

48

49

54

12




45".' Table 4, Description of TRANS Subroutines
} _ ) Page
~'- No.
I TRANS CALCULATES TRANSMITTANCE, ATMOSPHERIC
~ RADIANCE, AND SOLAR/LUNAR SCATTERED
~ RADIANCE FOR SLANT PATH. 61
. AEREXT INTERPOLATES AEROSOL ATTENUATION
, COEFFICIENTS TO REQUIRED WAVENUMBER. 72
" HNO3 DETERMINES NITRIC ACID ABSORPTION
R COEFFICIENT TO REQUIRED WAVENUMBER. 72
N TRANEN CALCULATES TRANSMITTANCE FOR OZONE,
1: UNIFORMLY MIXED GASES AND WATER VAPOR. 68
E SOURCE CONTAINS SOLAR INTENSITY DATA AND
i CALCULATES LUNAR INTENSITY. 82
% TNRAIN CALCULATES TRANSMITTANCE OF RAIN AS
, N A FUNCTION OF RAIN RATE AND SLANT RANG®. 88
_' SSRAD PERFORMS THE LAYER BY LAYER SINGLE
Pl SCATTERING RADIANCE SUM. 81
i PHASEF CHOOSES CORRECT PHASE FUNCTION BASED
e ON RELATIVE HUMIDITY, FREQUENCY,
! SCATTERING ANGLE AND MODEL. 85
INTERE PERFORMS LINEAR OR LOGARITHMIC
INTERPOLATION, 88
PF RETURNS THE APPROPRIATE PHASE FUNCTION
: FROM THE STORED DATA BASE, a8
. CIDTA RETURNS WAVER VAPOR BAND ABSORPTION
5 COEFFICIENT AT REQUIRED WAVENUMBER. 67
Sgit] X
X C2DTA RETURNS UNIFORMLY MIXED GASES
8] ABSORPTION COEFFICIENT AT REQUIRED
* WAVENUMBER, 67
2 CIDTA RETURNS QOZONE BAND ABSORPTION
: COBFFICIENT AT REQUIRED WAVENUMBER. 67
- C4DTA RETURNS Ny CONTINUUM ABSORPTION
[ COBFFICIENT AT REQUIRED WAVENUMBER. 68
N CODTA RETURNS MOLECULAR SCATTERING ATTENUA -
Al , TION COEFFICIENT AT REQUIRED WAVENUMBER, 68
= CUDTA RETURNS OZONE U, V. AND VISIBLE ABSORPTION
- COEFFICIENT AT REQUIRED WAVENUMBER, 68
:s. SLIF236 LOADS SELF BROADENED WATER VAPOR
‘:’-’: CONTINUUM AT 296* K. €9
) SLF260 LOADS SELF BROADENED WATER VAFOR
L CONTINUUM AT 260° K. 69
FRN296 LOADS FOREIGN BROADENED WATER VAFOR
> CONTINUUM AT 208*K, 69
] SINT PERFORMS INTERPOLATION FOR WATER VAPOR
‘;! ‘ CONTINUUM, 69
&
%




Table 5. Description of Block Data Subroutines

Page
No.
MDTA MODEL ATMOSPHERIC DATA,. 102
TITLE TITLES FOR OUTPUT, 105
PRFDTA AEROSOL PROFILE DATA. 106
EXTDTA AEROSOL EXTINCTION AND ABSORPTION DATA. 108
SF296 SELF BROADENED ABSORPTION COEFFICIENTS
FOR WATER VAPOR CONTINUUM AT 296° K. 114
SF260 SELF BROADENED ABSORPTION COEFFICIENTS
FOR WATER VAPOR CONTINUUM AT 260°K, 122
BFH20 FOREIGN BROADENED ABSORPTION
COEFFICIENTS FOR WATER VAPOR CONTINUUM
AT 296° K. 130
TRFN LOWTRAN TRANSMITTANCE FUNCTIONS. 138
C1D WATER VAPOR BAND MODEL ABSORPTION
COEFFICIENTS. 139
c2D UNIFORMLY MIXED GASES BAND MODEL
ABSORPTION COEFFICIENTS, 144
C3D OZONE BAND MODEL ABSORPTION
COEFFICIENTS. 147
C4D NITROGEN CONTINUUM ABSORPTION
COETFFICIENTS AND UV OQZONE ABSORPTION
COEIFICIENTS, 148
MARDTA NAVY MAFNE AEROSOL EXTINCTION AND
_ ABSONPTION DATA. 149
PHSDTA 70 £ VERAGED PHASE FUNCTIONS AND TRUTH
TABLE ILENTIFYING CORRECT PHASE
FUNCTION. 153

14




Table 6. Listing of Computer Code LOWTRAN 6

Pages 15 to 183

15




ce PROGRAM LWTRNE LWT 100

PROGRAM LWTRNG(INPUT=140,0UTPUTw140, TAPET=140, TAPESSINPUT, LWT 103

1 TAPEGOUTPUT) LWT 110

c LWT 115
c..a.....ott.t.oc...‘-$ottut*tco;cttttt‘"C‘tt‘.‘..‘.‘too.‘.‘.““t."'il.ﬁf 120
[+ LOWTRANG (LAST REVISED JUNE, 1983) LwtT 125
c LWT 130
[4 AUTHORS LWT 135
N F.X.KNE1ZYS (WT 140
c E. P. SHEYTLE LWT 145
c W. O. GALLERY LWt 150
C J, H, CHETWYND JR. LWT 1565
c L. W. ABREU LWT 160
C J. E. A. SELBY LWT 165
[~ S. A, CLOUGH iWT 70
c R. W. FENN LWT 175
4 LWT 180
[ PROGRAM LOWTRAN LALCULATES THE TRANSMITTANCE AND/OR RADIANCE LWT 185
[ OF THE AFMOSPHERE FROM 350 CM~t1 TO 40000 CM-1 (0.25 TO 28.57 LWT 190
c KICRONS) AT 20 CM-1 SPECTRAL RESQLUTION ON A LINEAR LWT 19S5
[ WAVENUMBER SCALE. LWT 200
C LWT 208
[ DSTAILED MQDEL AND PROGRAM DESCRIPTION CAN BE FOUND IN LT 210
[+ KNEIZYS, F. X,,SHETTLE., &. P. ,GALLERY, W, O,,CHETWYND, J. H., LNT 21§
C ABREU, L, W., SELBY., J. E. A., CLOUGH, S. A., FENN, R. W. LWY 220
[ {1903) ATMOSPHRERIC TRANSMITTANCE/RADIANCE- COMPUTER CODE LWT 225
[ LOWTRAN 6 LWwT 230
[ AFGL TECHNICAL REPORY (IN PREPARATION) LWT 238
CrevrotistsrasaitousnttstststusuarassaudststssdsssevsstvstesctenseossndelWT 240
c LWT 245
c THE FOLLOWING CARDS SHOULD BE KEYPUNCHED 8Y THE USER LWT 250
[ ARD MAILED YO F.X.KNEIZYS,AFGL/OPL ,HANSCOM AFB,MASS 01731 LWT 255
[ THE CARDS WILL BF USED TO UPDATE THE AFGL MALING LIST LWl 260
Cc AND FOR NOTIFICATION TO THE USER OF ERRORS IN THE COOE LWT 265
4 = LT 270
c LWT 278
c (USE COLUMNS 21 YQ 72) LNt z80
c NI NAME LWT 265
C LOWTE COMPANY L¥T 290
C LNuT6 ADDUESS Lwy 295
[ WY 300
C LT 305
Coettauest dstnst  Bantrrastattrensttassssttotsusitssnstnssstoossnescanatsesiyl 310
c PROGRAM ACTIVATED BY SUOMISSION OF FIVE (OR MORE) WY 315
c CARD SLQUENCE AS FOLLOWLS LY 320
c NT 325
c CARD 1 MODEL, 1 TYPE, LEMSCT M1, M2,M3, 1IN, NOPRY, TBOUND, SALB LT 330
C FORMAT(B15,2F19.3) LT 335
[ LWT 340
[ CARD 2 THAZE, LSEASN, IVULCN, 1CSTL. ICIR, IVSA, VIS, W58, WHH, RAINRT LNT 2345
. [ FORMAT(OLG,4F10.3) AWt 350
. ¢ LNT 355
c CARD 24 CYHIK,CALY, ISEED {ICIRet) LWt 260
[ FOAMAY(2710.3,110) WY 365
C (MY 2370
4 CARD 28 2CVSA. 2TVSA,2INVSA (1VSAat) LT 378
¢ FORNAT{ 3¥10.3) Lwr 380
4 WY 385
¢ CARD 2C¢ WL, TITLE (M4008Lu7, JMel) LWy 380

16
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¢ FORMAT( 15,18A4) LWT
c LWT
c CARD 2C¢ (¢ YO ML) 2,P,T,DP,RH,WH,WO,AHAZE,VIS1,IHAYL ISELWY
[ FORMAY(3F10.3,2F5.1,3E10.3,F7.3,311) LWy
c LwWY
c CARD 20 (1 TO 10) (DUMMY,EXTC(1,1),ABSC(t,1),Is1,40) LWY
g FORMAT (4(F6.2,2F7.5)) (XHAZE.H LWT
LNT
[ CARD 3 H1,H2, ANGLE, RANGE, BETA,RQ, LEN FORMAT(6F10.3,15) LT
¢ LWt
4 CARD 3+ H1,P,T,DP,RH,WH, NO,RANGE (MODEL=Q) LWT
c FORMAT(3F10.3,2F5.1,2810.3,F10.3) LWt
¢ LWT
Cc CARD 3At IPARM,IPH,1DAY, ISOURC {IEMSCT=2) [R"2 ¢
¢ FORMAT(415) (87 ¢
c LWT
[+ CARD 3A2 PARM!,PARM2,PARM3, PARMA4,TIME, PSXPO.ANGLEH.G LwT
¢ Fonnu(ano 3) (IEMSCT=2) 4"} 4
c LT
(4 CARD 3Bt NANGLS (IPHR1 ) LWT
c FORMAT(IS) LWT
[+ WY
c CARD 3B2(1 TO NANGLS) {1PHxat) LWT
¢ (ANGF(1).F(1,1),F(2,1),F(3,1),F(4,1),1=1,NANGLS) LWT
[ FORMAT(F10.3,4E10.3) (8"} ¢
c LWT
c CARD 4 Vi, V2, DV FORMAT(3F10.3) Y
[4 LWT
c CARD 8 1RPT FORMAT(15) LWT
C Lwr
CroeutsottessiotssvettstetstudiotuesssstteovinsussetieitotdsyodiosntoesalyT
(4 LT
¢ CARD 1 MODEL, 1YYPE, IEMSCT ,M1,M2,M3, IM, NOPRT , TBOUND, SALB Lwr
b FORMAY(B15,2F10.3) Lwt
c LWy
4 MODEL SELECTS ONE OF SiX GEOGRAPHICAL MODEL ATMOSPHERES LWT
[ OR SPECIFIES THAT USER-DEFINED METEROLOGICAL LWt
4 DATA ARE YO BE USED. )4
c LWT
c WY
4 MQDEL=Q IF METEOROLOGICAL DATA ARE SPECIFIED(MORIZONTAL PATH ONLVLHY
[+ 1 TROPICAL ATMOSEHERE [87) 4
¢ 2 MIOLATITUDE SUMMER LT
[4 3 MIDLATITUDE WINTER : ANY
[+ 4 SUBARYIC SUMMER Lur
[ S SUDARTIC WINTER LT
[+ 6 1082 U.5. STANDARD ATMOSPMERE 1870 4
g 7 1F A NEW MODEL ATMOSPHERE( OR RADIOSONDE QATA} 315 YO BE INLWT
Nt
< (8734
[+ {TYPE INDICATES THE YYPE OF ATMOSPHERIC PATH (N 34
c Lut
c LTYPE=Y FOR A MORIZONTAL (COWNSTANT-PRESGURE) PATH (§ 3
c 2 VERTICAL QR SLANT PATH BETWEEN YNO ALTITUDES . INY
[ 3 FOR A VERYICAL PATH YO SPACE Lut
[ ’ (%534
¢ LwY
g IENSCY OETERMINES THE MODE QF EXECUTION OF YHE PROGRAM w;
- ’ iw
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395
400

410
415
420
425
430
235
440
445
as0
455

465
470
a7%
480
485
490
495
200
505
510
518
520
525
530
535
540
545
550
555
560
565
570
575
580
585
890
$95
600
603
610
615
620
635
630
635
640
045
650
658
660
665
6870
675
660
ags




[ 1EMSCT=Q PRUGRAM EXECUTION IN TRANSMITTANCE MODE. LWT 690
o [+ 1 PROGRAM EXECUTION IN RADIANCE MODE. LWy 895
’ C 2 PROGRAM EXECUTION IN RADIANCE MODE WITH SOLAR/LUNAR  LWT 700
[ SCATTERED RADIANCE INCLUDED. LWT 705
[ LWT 710
[ LWT 715
c M1,M2,M3 ARE USED TO MODIFY OR SUPPLEMENT THE ALTITUDE LWT 720
C PROFILES OF TEMPERATURE AND PRESSURE,WATER VAPOR,AND OZONELWT 728
c LWT 730
[+ MtsM2aM3=s) FOR NORMA{ OPERATION OF PROGRAM LWT 735
[ LWT 740
[+ Misd TROPICAL TEMPERATURE AND PRESSURE PROFILES LT 745
[ 2 MIDLATITUDE SUMMER.TEMPERATURE AND PRESSURE PROFILES LWT 750
C . LWT 75$5
[+ . LWT 760
C <] 1962 U.S. STANDARD TEMPERATURE AND PRESSURE PROFILES LWT 768
[+ LNT 770
C M2w1 TROPICAL WATER VAPOR PRQFILE LWT 778
C 2 MIDLATITUDE SUMMER WATER VAPOR PROFILE LWT 780
C . LwT 785
[+ . LNT 780
[ 6 1962 U,S. STANDARD WATER VAPOR PROFILE WNT 795
c LWT 80C
[+ 3wt TROPICAL QZ0NE PROFILE LWT 805
c 2 MIDLATITUDE SUMMER OZONE PROFILE LwT 810
[+ . LuT 818
[ . LWT 820
[ 6 1962 U.S. STANDARD Q20NE PROFILE LWT 825
[ (WT 830
c IMeO FOR NQRMAL OPERATION OF PROGRAM 0R WNEN SUBSEQUENT LWT 835
(4 CALCULATIONS ARE TO BE RUN WITH MQDEL =7 LWT B840
o4 1 WHEN RADIOSONDE DATA ARE YO BE READ INITIALLY. LNT 84S
[+ LNT 850
c NOPRY=0 FOR NORMAL OPERATION OF PROGRAM, LWT 858
[+ LWl 860
¢ t TO SUPRESS PRINTING OF TRANSMITYANCE /OR RADIANCE TABLE LwT 865
< AND ATMOSPHERIC PROFILES Lw¥ 870
[ LwT 875
¢ - TBOUND USED IN RADIANCE MODE FOR SLANT PATHS HNICH NT 880
[ INTERSEST THE EARTH. IF YBOUND IS LEFT BLANK, LWT @838
c THE PROGRAM wlLL USE THE TEMPERATURE OF THE FIRSY LWY @90
[+ ATMOSPHERIC LAYER AS THE BOUNDARY TEMPERATURE WNT 838
C WY Q00
¢ YBOUKRD oTEMPERATURE OF YHE EARTH AY THE LOCATION AT WHICH THE [ LS 11 ]
C CALCULATION 1S TQ BC PERFORMED. LWT 910
[+4 WY s
[ SALB = SURFAGC ALBEDD OF THE EARTH AT THE L\OCATION LW 920
¢ AND AVERAGE FRFQUENGCY OF THE CALCULATION (0 Y0 t,) WWT 928
¢ IF SALB 1S LEFT BLANK THE PROGRAM ASSUMES LT 930
[ THE SURFACE 15 A BLACKBOOY. Wt 938
c Lt 940
[+ LT 94S
CO800080000 0000000 000ctuntnneRIttstrnactisnltsansisassncscrasssssansonseelil %0
c AWT 958
C- CARD 2 IMAZE, ISEASN, EVULCN, ICSYL ICIR, 1VSA, VIS W55, MNM RAINRT  LNT 960
¢ FORLAT(818,4F10.3) Tt
¢ [S A ) 1]
< THAZE SELECYS THE TYPE OF EXTINCYION AND A UEPAULY Lvr 978
¢ METLROLOGIACL RANGE FOR TME BOUNDRY-LAYER AEROSOL MODEL LWT 880

]
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c {0 TO 2KM ALTITUDE) LWT 985
[+ 1F VIS IS ALSO SPECIFIED ON CARD 2 IT WILL OVERRIDE THE (WT 690
c DEFAULT IHAZE VALUE LWT 995
c LWT 1000
c IHAZE=0 NO AERQSOL ATTENUATION INCLUDED IN CALCULATION. LWT 1005
[ =1 RURAL EXTINCTICN, 23-KM VIS. LwWT 1010
c =2 RURAL EXTINCTION, S-KM VIS. LWT 1016
4 =3 NAYY MARITIME EXTINCTION,SETS OWN VIS. LWT 1020
c =4 MARITIME EXTINCTION, 23-KM VIS, (LOWTRAN 8 MODEL) LWT 1025
c =5 URBAN EXTINCTION, S5-KM VIS. LWT 1030
[~ =6 TROPOSPHERIC EXTINCTION, SO-KM V1S, LWT 1035
4 =7 USER DEFINED (TEN CARDS) LWT 1040
[4 =8 FOGt (ADVECTION FOG) EXTINCTION, 0.2-KM VIS, LWT 1048
[ =9 FOG2 (RADIATION FOG) EXTINCTION, 0.5-KM VIS. LWT 1050
c LWT 1055
c 1SEASN SELECTS THE SEASONAL DEPENDENCE OF THE PROFILES  LWT 1060
< FOR BOTH THE TROPQSPHERIL (2 TO 10 KM) AND LWT 1065
c STRATOSPHERIC(10 TO 30 KM) AERQSOLS. Lwi 1070
¢ LWT 1075
c ISEASH=Q DEFAULTS TO SEASON OF MODEL LWT 1080
c (MODEL 0,1,2,4,6,T) SUMMER LWT 1088
c {MODEL 3,5) WINTER LWT 1090
c =1 SPRING-SUMMER LWT 1098
c 2 FALL = WINTER LWT 1100
c LWT 1108
c 1VULCN SELECTS BOTH THE PROFILE AND EXTINCYION TYPE LT 1110
c FOR THE STRAYQSPHERIC AERQSOLS AND DETERMINES TRANSITION LWT 1115
c PROFILES ABOVE THE STRAYOSPHERE TO 100 KM. LWT 1120
c LWT 1125
) [ IVULCN=Q DEFAULT TO STRATOSPHERIC BACKGROUND LWT 1130
c wt STRATOSPHERIC BACKGROUND LWT 1135
4 =2 AGED VOLCANIC TYPE/MODERATE VOLCANIC PROFILE LWT 1140
[ =3 FRESH VOLCANIC TYPE/HIGH VOLCANIC PROFILE LWT 1145
c 4 AGED VOLCANIC TYPE/NIGH VOLCANIC PRQFILE LWT 1150
c 5 FRESH VOLCANIC TYPE/MODERATE VOLCANIC PROFILE LWT 1158
c LHT 1160
c ICSTL IS THE AIR MASS CHARATER(1 TQ 10) ONLY USED wItW  (wT 1189
¢ NAVY MARITIME MOOEL(INAZEs3) LWY 1170
C ALNT 1178
c ICSTL » 1 OPEN OCEAN LWT 1180
[ ) LWr 1188
G ‘ et 1199
[ ’ AWT 1148
c 10 STYRONG CONTINENTAL INFLUENCE Wi 1200
[ WY 1208
g 1CIR DETEAMINES TME INCLUSION OF CIRRUS CLOUD IH’GNUAYIONtﬂ; ';1:
Wt 1213

[ ICIR=0 NO CIRRUS LWt 1220
c »1  USE CIRRUS PROFILE LuY 1228
C LNT 12330
c TVSA DETERMINES THE USE OF THE ARMY VERTICAL STRUCTURE  LwT 1238
: [ ALGORITHM FOR AEROSOLS IN YHE BOUNDARY LAYER. LWT 1240
C IVSAs0  NOT US£D LWT 1248
¢ at  VZATICAL STRUCTURE ALGORITHM LT 1280
¢ . ANT 1285
¢ Vis » METEADLOGICAL RANGE (KM) (WMEN SPECI®IED,SUPCRSEDES LW 1280
4 OEFAULT VALUE SET BY IMAZE) WY 1269
¢ . LNY 1270
< WS » CURRENT WIND SPEED (M/S). ONLY WITH (INAZE«Y) WY 1378

10




N [~ WHH = 24 HOUR AVERAGE WIND SPEED (M/S). ONLY WITH (INAZE=3) LWT
[+ LWT
[+ RAINRT = RAIN RATE (MM/HR). DEFAULT VALUE 1S ZERO. WY
[ LWT
Coosotusstinasstisisntssuan®issoittauss ottt tonsstiscssdvsesaseepootoe|yT
[+ LWt
c OPTIONAL INPUT CARDS AFTER CARG 2 LWT
< SELECTED BY PARAMETERS {CIR, ]VSA ,MODEL,AND IHAZE ON CARD 1 AND 2. LWT
c LwT
c LWT
[+ CARD 2A CYHIK,CALT, ISEED (ICIR=t) Lwr
C FORMAT(2F10,3,110) Nt
[ INPUT CARD FOR CIRRUS ALTITUDE PROFILE Lwr
c SUBROUTINE WHEN ICIR = 1, Lwr
c LWT
¢ CHTIK % CIRRUS THICKNESS (KM) LWt
(4 0 USE THICKNESS STATISTICS LWt
[ .NE. 0 USE DEFINED THICKNESS LWT
[+ CALT » CIRRUS BASE ALTITUDE(KM) LWy
[+ 0 USE CALCULATED VvALUE LNT
c .NE. 0 USE DEFINED BASE ALTITUDE LWT
[+ LWT
[ 1SEED = RANDOM NUMBER INITIALIZATION FLAG. NT
C¢ 0 USE DEFAULT MEAN VALUES FOR CIRRUS LT
C WJNE. O INITIAL VALUE OF SEED FOR RANF FUNCTION LT
[ LWT
[~ (8704
C’Ottocto:uovuoooono‘cocoonoono.outtcutoo.oooovttouootoooouoonnoun'
C Lwr
[ CARD 28 2CVSA,2TVSA,ZINVSA {IVSAay) (R34
Cc FORMAT({3F10.3) LNT
[ INPUT CARD FOR ARMY VERTICAL STRUCTURE Lwr
c ALGORITHM SUBROUTINE WHEN 1VSAst, UNT
[ (8 )4
c 2CVSA w» CLOUD CEILING HEIGHT (KM) «0 UNKNOWN HEIGHT Lt
< ZCVSA LT 0 NO CLOUD CEILING 8 )4
[ 2CVSA GT 0 KMOWN CLOQUD CEILING twr
o ICVSA o 0 UNMKNOWN CLOUD CEILING HEIGMY LWy
g PROGRAM CALCULATES CLOUD HEIGMT LH;

L
[ ZTVSA & THICKNESS OF CLOUD OR FOG (KM), AT
[ THICKNESS » O DEFAULYS TO 200 METERS Lwy
[ T
[ ZINVSA® MEIGHY OF TME INVEASION (M) [8)¢
[ [ 0 DEFAULTS TO 100 METERS (R 3
[ LT O NO INVERSION LAYER Lwt
[+ [% 14
ci..QQ.I.lﬁl!OCQC.l..l‘llQ..Q000!Q!0&000000'OIQll.OI.Ol....".‘....!.i.'.{,'f
4 in?
£ CARD 2C ML, TITLE {NODELeTY, IMe) ) Lut
c FORMAT{ 15, 18A4) Lwt
¢ ADDITIONAL ATMOSPHERLIC MODEL (NODELs" ) it
[+ NEW MODEL ATMOSPHERE CAN BE INSERTED PROVIVED THE (L4
C PARAMETERS MODEL AND IM ARE SET EQUAL T0 7 AND ¢ (U]
I RESPECTIVELY ON CARD 1. (1)4
[+ (4 )4
¢ N N KUMBER OF ATMOSPHEHIC LEVELS TO BE INSERTED [N 44
¢ (MAKIMUM OF 34) u;
[+ [}
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1280
1288
1290
1295
1300
1305
1310
1315
1320
1325
1330
1335
1340
1345
1350
1356
1360
1365
1370
1375
1380
1385
1390
1385
1400
1405
1410
1415
1420
1428
1430
1435
1440
1443
1450
1485
1460
1463
1470
1478
1480
1488
1490
1493
1800
1803
1810
1518
1830
1828
1930
1533
1540
1643
1980
1888
1840
1503
1870
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TITLEx  IDENTIFICATION OF NEW MQDEL ATMOSPHERE

[z X2 X

CARD 2C (1 To ML)
Z,P,T,0P,RH,WH, WO, AHAZE VISt, IHAY, ISEAT, IVULT
FORMAT(3F10,3,2F5.4,3E10.3,F7.3,311)

. ALTITUDE OF LAYER (KM)

Ps PRESSURE AT LAYER (MB)

T = TEMPERATURE (C)

0P a DEW POINT (C)

RH ® RELITIVE HUMIDTY PERCENT

WH = WATER DENSITY {GM/M3)

WO = OZONE DENSITY {(GM/M3)

AMAZE«  AERDSOL NUMBER DENSITY(NORMALIZED BY THE USER TO THE
REQUIRED METEOROLQGICAL RANGE USING THE LOWTRAN
EXTINCTION COEFFICIENTS)

VIS! = METEQROLOGICAL RANGE (KM) FOR ALTITUDE,2

IMAY = AEROSOL EXTINCTION AND NETEORQLOGICAL RANGE CONTROL

FOR THE ALTITUDE,Z

ISEA! » AEROSOL SETASON CONTROL FOR THE ALTITUDE,Z
IVUL! « AEROSQL PROFILE AND EXTINCTION CONTROL FOR ALTITUDE,Z

CAPD 20 (DUMMY,EXTC(1,1),ABSC(1,1),1»1,40)(iHAZEs?)
FORMAT (4{F6.2,2F7.8))

USER DEFINED AERQSOL EXTINCTION AND ASSORPTION
COEFFICIENTS WHEN IHA2E « ? ON CARD 2.

OUMMY e WAVELENGTH OF AEROSOL COEFFICIENT
(NOT USED BY DROGRAM BUT CORRESPONDING TO
WAVELENGTHS OZFINED IN ARRAY VX2
IN SUDROUTINE EXTOA)

EXTC({1,1) « AEROQSOL EXTINCTION COEFFICIENT
ABSC(1t,1) = AERDSOL ABSURPTIQON COEPFICIENT

CARD 3 M1, M2, ANGLE ,RANGE,DETA, RO, LEN FORMAY (AF1Q,3,15)
USED 70 DEFINE THE GECMETRICAL PATM PARAMETERS POR A GIVEN
PROBLEM,

Ht = INITIAL ALTITUOE{KM)
H2 o PINAL ALTITUDE (KM}

IN TKE RADIANCE MODE OF TME PROCRANM EXECUTION
M1, THE INITIaL ALTITUDE,ALWAYS DEFINES THE POSITION OF
THE OBSERVER (D% SENSOR).

ANGLE oINITIAL JENITH ANGLE (CEOREES) A5 MEASURED FROM My
RANGE oPATH LENGTH {##)
BETA »EARTH CENTER ANCLE SugtCNDCO BY M1 AND M2 (DEGREES)

RO «  BADIUS OF THE EARTH (s} AT THE DALATICULAS GEOGRADHICAL
- LOCATION AY wiiCH THE CALCUMATION 1S Y0 B8 PEAFORMED.

GOOOOGOOOaA0ONNNO0OO0NODODOONOOOO0OGOO0DO0O0OOOO0OOGOOOO0N
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Lwt
LWT
LNT
LWt
(N X4
LWT
LWT
LNt
Lt
Lt
AWt
Lwy
LWT
LNT
LWT
LWt
Lwr
LWT
LWT
LWt
LNT
LNT
Lwt
LWy

BESOSUEPCIGIBERRECOET LTS 00000000R0IsRsIRPtEnN sttt OnUEtetitstusinesvtenlWT

LWy
Lur
LNT
Lwr
Lut
Lur
8 34
Lwt
Lur
LNY
LWT
ANT
Lw?
Lt
14 3

GBI E LR TPISRRERRNFERUNCETUNIRNIDIReONNIPBBINGLINOO L0 RRoRORRORERIRNTY

Lt
T
LY
(8 3¢
(S
LY
(% 4
(R )4
(L 1]
Lt
(€4
ANT
(134
Lt
LY
LT
(811
Lt

1575
1580
1585
1590
1595
1600
1605
1610
1618
1620
1625
1630
1635
1640
1645
1650
1655
1880
1665
1670
1678
1680
1685
1690
1695
1700
1705
1710
1718
1720
1725
1730
1735
1740
1745
1750
175%
1760
1765
17170
1775
1780
1785
1790
179%
1800
1808
1810
1818
1020
1828
1830
18028
1840
1848
1890
185%
1860
1883
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OPTIONAL CARD FOR HORIZONTAL PATHS (MODELwO,ITYPEst1)LNT
1F METERCLOGICAL DATA ARE TO BE USED FOR KORIZONTAL LuT

[ IF RO BLANK PROGRAM USES RADIUS FOR APPROPATE MODEL LNT
c ATMOSPHERE, (MODEL 0 OR 7 DEFAULT = 6371.23 KM) it
c T
[ LEN =0 FOR NORMAL QPERATION OF PROGRAM LWt
g w1 SELECTS THE DOWNWARD TYPE 2 LONG PATH LNT
LNt
c IT 1S NOT NECESSARY YO SPECIFY EVERY QUANITY GIVEN ABOVE  LNT
c ONLY THOSE THAT ADEQUATELY DESCRIBE THE PROBLEM ACCORDING WY
c TO THE PARAMETER ITYPE LWT
c LWt
< ITYPE=1 READ H1,RANGE LNT
¢ 3 READ H1,ANGLE QR Nt ,HMIN LwT
c w3 READ M1,H2,ANGLE  OR H1,H2,RANGE  OR H1,H2,BETA LwT
c OR H1,ANGLE,RANGE LT
¢ LNTY
C““.‘..‘O‘O‘Ot‘.t‘.'“‘00‘.'...‘t..!.i..t.“l‘.00.0.‘0..0.‘0“00.000.‘LHT
[ LT
C CARD 3e H1,P,T,0P, RH,WH, WO, RANGE {MODEL®0) LWt
c SORMAT (IF10.3,2F5.1,2€10.3,F:0.3) [
c
¢

[of PATH ATMOSPHERIC TRANSMITTANCE CALCULATIONS, THEN NT
c SET MODEL = 0 ON CARD 1. (ALSO SET ITYPEs1y) LT
4 THE FOLLOWING PARAMETERS CAN THEN BE SPECIFIED ON LT
C CARD 3 vy
[ LWy
[ CARD 3e Y ,P,T,0P,RH, WK, WO, RANGE (MODELs0) WY
¢ FORMAT(JF10.3,2F5%,1,2E10.3,F10.)) Lur
c WHERE THE ABOVE PARAMETERS REFER TO ALTITUDE(KM), NT
[ PRESSURE{MB) (AMBIENT TEMP{C),DEW POINT TEMP(C), (8] 4
[ RELATIVE HUMIDITY(X) ,WATER VAPOR DENSITY(GM M=3), (4 )
c DZONE DENSITY{GM/Mse3), AND PATH LENGTH (WM) (1 34
[+ (8 34
Cornetatuttto iRttt secstensttsonssnstisttinlauenasscatenssststenstnnsees T
[+ e
C CARD JAt TPARM, IPH, DAY, ISOURC {1EMSCTS2) Nt
(4 FORMAT{416) (4 )}
[ INPUT CARD FOR SOLAR/LUNAR SCATTERED RACIATION WHEN Luy
C LEMSCT = 2 [§')¢
[+ (R3]
4 IPARM 20,1.2 AND CONTROLS THE MEYMOD OF SPECIFYING THME [ 14
g SOLAR/LUNAR GEOMETRY ON CARD JA2. (1734

e
2 1PN DETERMINES THE TYPE OF PHASE FUNCTION USED IN THE CALLWY

(% 3]
< 1PH=0 HENYEY-GREENITEIN AERUSOL PHASE FUNCTION Lt
< (3} USER SUPPLLED ACROSDL BHASE PUNCTION (SEE CARD 39) Lt
[ LL WIE QENERATED DATA BASE OF AERQS0L PMASE FUNCTIONS FOR TLWY
A LOWTRAN WOODELS. [§ 34
€ (V"1
g 1DAY. DAY QF THE YEAR, 1.,€. FROM 1 Y0 3864 {REQUIRED) - Lu?

et
[ ISOURCHO EXTRATEORESTALAL SOUNCE 1§ THE SuN Lt
g w1 EATRATERUESTRIAL SOURSE 1S TWE MDON et

(Y 11
[ 22 Yy R T LTy R L Ly Y s Y Y Ty Y I YT Y Y YT IR
C it
¢ CARD 3A2 PARMI,PARMY . PARMY, DARMY, T1ME,PS|FO, ANGLEM, O et
< PORMAT(3510.3) (1EMSCTe2) it
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1870
1875
1880
188%
1890
1895
1900
1908
1910
1915
1820
1925
1930
1935
1940
1945
1950
195%
1960
1965
1870
1875
1980
1985
1990
1995
2000
2005
2010
2018
2020
2029
2030
2033
2049
2043
2080
2058
2080
2063
2070
2078
2080
2048
2090
2088
2100
2108
2110
2113
a
2138
2130
2138
2140
J148
250
254
AL )
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INPUT CARD FOR SOLAR/LUNAR SCATTERED RADIATION WHEN LT

1EMSCT = 2 Lwy
DEFINITIONS OF PARMY ,PARM2,PARM3, PARM4 OETERMINED BY LT

VALUE OF IPARM ON CARD 3A1, LWT

LT

FOR IPARNsO Lt

(8]

PARMt= OBSERVER LATITUDE (~90 TO +90) (4] 4
NOTE- ]F ABS(PARM1) 1S5 GREATER THAN 89.5 THE OBSERVER IS  LWT
ASSUMED TO BE AT EITHER THE NORTH OR THE SOUTH POLE. 1IN THLWT

CASE THE PATH AZIMUTH 1S UNDEFINED. THE OIRECTION OF LINE LWT

SIGHT MUST BE SPECIFIED AS THE LONGITUDE THAT THE PATH LIESLWT

THIS QUANTITY RATMER THAN THE USUAL AZIMUTH 1S READ IN FOR LwT

PARM2« OBSERVER LONGITUDE (0 TO 360) LT
PARM3» SQURCE {SUN QR MOON) LATITUDE, SEE NOTE REGAROING SUN ANGLELNT
PARMAs SQURCE (SUN OR MOON) LONGITUOE LWT
Lt

FOR I[PARMast LNT

(TIME MUST BE SPECIFIED.CANNOY BE USED WITH !SOURCe1LWT

(€4

LwT

PARM1= OBSERVER LATITUDE (-90 TO +90) Ly
PARL2w QBSERVER LONGITUDE (0 TD 360) it
PARM], PARMA ARE NOT REQUIRED (4714

Lt

FOR 1PARNS2 LNt

[CH

PARMYe AZINUTHAL ANGLE BETWEEN YTHE OBSERVER'S LINE OF SIGHT [
AND VHE OBSERVER-TO-SUN PATH, MEASURED FROM THE LINE Lwr

OF SIGHT, POSITIVE EAST QF NORTH, BETNEEN 180 AND 180 (L)

PARMZe TME SUN'S ZENITH ANGLE ('}
('}

PARMY, PARNA ARE NOT REQUIRED Lt

et

LY

REMAINTNG CONTROL PRARAMETERS (§°34

e

YiMEe GREENWICHK TIME IN DECIMAL MQUARS, |.E. 8X43 AN 13 8.73, et
5%20 P £S5 17.3) €7C, (V)]

et

PSIP0s PATH AZJMUTH (OEGREES EAST OF NOATH, 1.E. OUE KORTH 1S 0.0 LT
OUE EASY 1S 90.C ETYC. Y

Lt

ANGLEMSPHASE ANGLR OF THE WJON, (.8, THE ANGLR FORWMED wit
BY THE SuN, BOON ARD EARIN (RRQUINEQ P 1SOuRCst) (U}

it

Ge ASYMMETRY FACTOR FOR USE WITH H.0, PHASE PURCTION (% 1§
i

CHSO RSN IR N HENRNAERGA B IR ANNSRRNINI VNS PR HPHIBDEVVD VNS DLROEIT SO LNT
CARD 38) WANGLS (1dnet) ITH
FORNAT( 1Y) ut

, e

INPUT CABD FOR USER ORPINED PHASE FUNCTIONS WHNEN isMst, LNT

) . Wit

HANGLS®  NuNBER OF AMILES FOR YHE USER DEFINGD PuASE Lut
CURCTIONS (AR fMUM OF B9) ()

it

(2T TR Y LYY R R YN AL N2 R R A S R R A Y R AT 2 2 RS DAL IR AT R AN )

\wt
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2165
2170
217%
2180
2188
2190
2195
2200
2208
2210
2215
2220
2225
2230
2238
2240
2245
2250
2255
2260
2265
2270
2273
2280
2205
2290
229%
2300
2308
250
219
2320
232s
2330
2328
4340
2348
2350
2388
2380
2388
a0
218
230
383
F 3 1d]
2385
2400
2408
24400
265
2320
2438
3430
435
44
a8
48y
2458




CARD 3B2(1 TO NANGLS) (IPHat)
(ANGF(1).F(1,1),F(2,1),F(3,1),F(4,1),1s1,NANGLS)
FORMAT(F10.3,4€10.3)
INPUT CARD FOR USER DEFINED PHASE FUNCTION WHEN §7Mst,
FOR AVERAGE FREQUENCY OF CALCULATION

ANGF {1)s PHASE ANGLE IN DECIMAL OEGREES
(0.0 1O 180.0)

F(1,8)e USER DEFINED PHASE FUNCTION AT ANGF(1)
BOUNDARY LAYER (0 TO 2KM})

F(2.1)s USER DEFINED PHASE FUNCYION AT ANGF(I)
TROPOSPHERE(2 TO 10 KM)

F(3.1)= USER DEFINED PHASE FUNCTION AT ANGF(1)
STRATOSPMHERE(1Q TO 30 KM)

F(4,1)» USER DEFINED PHASE FUNCTION AT AKGF(1)
MESOSPMERE(30 TQ 100 KM)

CARD 4 v, V2, OV FORMAT(IF10.3)

OOOOOOOOOOONOOOOOOONCOOOO0

THE SPECTHRAL RANGE OVER WHMICH DATA ARE REQUIRED AND
THZ SPECYRAL INCRZIMENTS AT WHICH THE OATA ARE Y0 OF
PRIKTED QUY IS OCTERWMINED &Y CARD 4.

¥y . INITIAL FREQUENCY (wAVENUMBER CM=t )

N2 s FINAL FREQUENCY{WAVENUMIER CM=y )

oV . FREQUENCY INCREVENT (OR STEP S1ZE) (CN-1)

ROTE OV MusSY OE A MULTIPLE QF S Ca-t

CARD S [APY FORUAT{ 1Y)
IRPT=0 YD END PHOURAN

#1 RLAD Avi Data CAADT {1,2.3.4.9)

+2 x0F yseEo

+) &KEAD CaRD ) T™HE QEOMETRY CARD aND CARD 8

+4  RCAD CARO 4 1Q OHANJE PREQUENCY ARY CARD S
4t 4 02 IRtz Wiy CAUSE 2803Ram YO Y0P

DA ANONAAONOOOOOO00

CONYIN SELHUM{IL) , MOTGR 34 10K(A) N[ 10) IR 18 Wi Y0)
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X

A
0 '

A
R

A

COM™ON /MAR({/ RMH
COMMON /1JSRDTA,; NANGLS.ANGF(50),F(4,50)
COMMON /MDLZ/ HMDLZ(8B)
COMMON /¢VSALY/ ZV3A{10),RHVSA(10),AHVSA(1:,,THVSA(190)
COMMCN /TITL/ HHAZE(® 1%; HMSEASN(5.,2),HVULCN(5,5),8LANK,VSB(9),
X HMET(5,2),HMODEL(5,8; . -TRRAD(E,4)
C*24xaHDATE AND HTIME CARRY - DATA AND TIME AND MUST BE DOUBLE
C»*+«PRECISION ON A 32 BIT WORD COMPUTER
ce DOUBLE PRECISION HDATE,HTIME
DATA IRPT / 0 /
Cxx%tsIRD, IPR, AND IPU ARE UNIT NUMBERS FOR INPUT, QUTPUT, AND
CexesxTAPE? gESPECTIVELY

IRD =
IPR = 6
PV = 7

ce OPEN (IRD,FILE='INPUT')
ce OPEN (IPR,FILE='QUTPUT')
ce GPEN (IPU,FILE='TAPET')
PI=2.0%ASIN(1.0)
CA=P1/180,
DEG= 1.0/CA
C#xkxGCAIR IS THE GAS CONSTANT FOR AIR IN UNITS OF MB/(GM CM=3 K)
GCAIR = 2.87053E+3
Cx*+++BIGNUM AND BIGEXP ARE THE LARGEST NUMBER AND THE LARGEST ARGUMENT
Cox¥**EXP ALLOWED AND ARE MACHINE DEPENDENT. THE NUMBERS USED MERE ARE F
Cewesxa TYPICAL 32 BIT-WORD COMPU.ER.
BIGNUM = 1,0E3§
BIGEXP = 87.0
KMAX=16
CesvexNL IS THE NUMBER OF BOUNDARIES IN THE STANDARD MODELS 1 TO 6
C**xx*BCUNDARY 34 (AT 99998 KM) IS NO LONGER USED
NL = 33
Cw#se3CALL. TI“- AND DATE:
CoavssTHE USER MAY WISH TO INCLUDE SUBRCUTINES FDATE AND FCLOCK WHICH
Co#+x=RETURN THE DATE AND TIME IN MM/DD/YY AND HH.MM.SS FORMATS
Cos¥asREC  CTIVELY. THE JEQUIRED ROUTINES FOR A CDC 6600 ARE INCLUDED AT
Coxss+THE MAIN PROGRAM IN COMMENT CARDS.
ce CALL FDATE(HDATE)
ce CALL FCLOCK{HYIME)

c
Ce. +#3START CALCULATION
C

100 CONTINUE
WRITE(IPR, 1000)
€36C  FORMAT('1',70X,'svsss LOWTRAN & wenss')
C&  WRITE(IPR,1010) HDATE.HTIME
1010 FORMAT({' 1} 20X, 'sesss LOWTRAN 6 eowss’ (OX,2(1K,AB,1X))
c
GreseuCARD 1
¢

READ( ERD,1110)MODEL, ITYPE, TEMSCT M1, M2,M3, IM,NOPRNT, TBOUND, SALd
1110 FURMAT(815,2F10.3)

4

WR{TE(IP\, *111)MODEL,ITYPE, TEMSCT, M1, M2, M3, IM,NOPRNT ,TBOUND,SALB
1111 FORMAT('O CARD 1 ewser! 815,2F10.3)

MaMODEL

NPR = NOPRNT
Cs*s¢¢CARD 2 AEROSOL MOQDEL
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B AN el e VS i . adh

1200

208

1205
210

READ(IRD,1200) IHAZE, ISEASN, IVULCN, TCSTL, I1CIR, IVSA, VIS, WSS, WHH,
X RAINRT

FORMAT(615,4F10.3)
waxre(;pn,19c1)xuaze,ISEAsN.xvuLcN.xcsrL.xcxa.xVSA.vxs.uss.uuu.
X RAINR

FORMAT('O CARL 2 seess' 615,4F10.3)

IF(VIS.LE. 0.0, AND.IHAZE.G.0) VISsVSB(IHAZE)

RHHs 0.

1#(MODEL.EQ.0.0P .NIDEL.EQ.7) GO TO 208
1F((MODEL.EQ.3.9R.MODEL.EQ.S) . AND. ISEASN.EQ.0) ISEASN=2

IF(IHAZE.EQ.3) ~ALL MARINE(VIS,MODEL,WSS,WHN,1CSTL,EXTC,ABSC,1)
ICH(1)sTHAZE

ICH{2)=8

ICH(3)»9+1VULCN

IF(RAINRT,£Q.0) 50 7O 210

WRITE{IPR,1205) RAINRT

FORMAT('0 RAIN ¥DDTI CALLED, RAIN WATE = * Fg.3,' MM/HR')
ICH(4)=18

IF(ICH(1) . LE.O)ICH(1) =1

IF(1CH(3).LE.B)ICK(3)=10

1FLGA=0

IFLGY0

CTHIK:«~99,

CALTs-99.,

ISEEDT-§Y

IF(1C1R.€Q.0) GO TO 230

CevennCARD 2A CIRRUS CLOUDS

1310
1311

1220
1221

1222
1223

1324

1228

1226

\krid

T Y WY N WY SEPaTy

READ(IRD,1290)CYHIK,CALT, ISEED
SCRYMAT(2F10.3,110)

WRITE(IPR,1211)CTHIK,CALT, ISEED

BORJAT('0 CARD 2A eewet' 2F10.3,110)

IF(CTHIR.NE.O) IFLOTa?

IF(CALT.NE.O} IFLGAst

1F(1STED.2Q.,0) IFLGTwR

IF( ISEED.EQ.Q) IFLGAx2

CALL CIRAYS(CTHIK,CALY,ISEED,CPROB)

WRITE({1PR,1220)

FQRMAT{ 15X, 'CIRRUS ATTEHUATION INCLUDED')

IF(LFLGT.:Q.0) WRITE(IPR,1221) CYNLV

FOR:A1(ISS.;C1RRUS ATTENUTION STATIST{CALLY QETERMENED 10 BE',
X F10.3, ‘urtt

IFCIFLOT.EQ.¢) WRITE(IPUH,1222) CTHIK

FORMAT( 10X, *CIRRUS THICKNESS USEQ DETERMINED 7O BE:,F10.3,'KM')
1PEIFLAT. L0, Q) wRITE(IPR,1223) CIMIR

FORMAT{ 18X, 'CJRRUS THICKNESS DEFAULTED YO MEAN VALUE OF ‘Y
X F10.3,'KM')

LF(SFLON.EQ.0) WRITECIPR, 1224)C Y
‘pugma;(|ax6'?:naus BASE ALTITUDE STATISCALLY DEVERMINED YO BE',

FI0.3, wn'

IF(IFLOA.EQ.Y) WRITE{1PR,1225) CALY

FORMATLIBY, 'CIRNUS DASE ALTITUDE USER DEYERMINED YO 08',
X Fr8.3,0 ReY)

IP{IFLGA.20.Q) WRITE(IPR.1228) CALY

x?aﬂga;(tsa,'ctRQVS YASE ALYITUDE DEFAULYED TO MEAN VALUE OF',

AR, PRAY)
DS R AR ST F ¥ b FEd Ji1e11]
FORMAYL 15X, * PRODALLILYY OF CLOUD QCCURRING 15°, 7.0,

P SN P S SIS S Y. S P Y DEPCIPN A &
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X ' PERCENT')
230 CONTINUE
Csee3aCARD 2B VERTICAL STRUCTURE ALGORITHM
ZCVSA==99,
ZTVSA==-99,
ZINVSA=~9g,
IF{ IVSA. EQ. 0 ) GO TO 240
READ (IRD,1230) 2CVSA.ZTVSA, ZINVSA
1230 FORMAT{3F10.3)
WRITE(IPR, 1231)2CVSA,ZTVSA,2ZINVSA
1231  FORMAT('Q CARD 28 ewsees’' 3F10.3)

CALL VSA(IHAZE,VIS,2CVSA,2ZTVSA,ZINVSA,ZVSA,RHVSA,AHVSA,THVSA)

c
240  IF (MODEL.NE.7) MLaNL
DO 250 1,5
IF(M.NE.O)HMODEL(1,7)*HMODEL (1,M)
250  IF(M.EQ.0)HMODEL(I,7)*HMODEL(1,8)
IF (MODEL.NE.7.0R.IM.EG.0) GO TQ 260

c
Ce#s9sCARD 2C1 USER SUPPLIED ATMOSPHERIC PROFILE
c

READ (IRD,1250) ML, (WMODEL(I,7),1=1,5)
1250 FORMAT (16, 18A4)
WRITE(1PR, 1251 ML, (HMODEL(1,7),1=1,5)
1251 FORMAT('0 CARD 2Clewese' 15,18A4)
CALL NSMOL
260  CONTINUE
c

4
CeseasCARD 20
c
1F(1HA2E.NE.7) GO TO 300

CeewssCARD 2D USER SUPPLIED AEROSOL EXTINCTION AND ABSQORPTION

READ( IRD,1260) (DUMMY  EXTC(1,1),ABSC{1,1},e1,4¢)
1260 PORMAT(4(F6.2,257.5))
WRITE(IPR, 1261 )(EXTC(1.,1),ABS5C/1,1),1%1,40)
1261 FORMAT('0 CARD 2D weess' 4(6X,2F7.5))
300  CONTINUE
¢

c
CevessCARD 3 GEOMETERY PARAMETERS
4

1F (NODEL.NE.O) GO YO 310

CooeveCARD Jo
CeessolORI20NTAL PATH WODEL <0
¢

Miat
LEN:Q
CALL NSMDL
GO Y0 32t
¢
310 CONTINUE

18{1VSA.EQ.0) GO YO N2

[4
CosoosVSA JUYPUTS RINE (AVERING OF THE ATMOSPHERL NEAR THE GROUND
¢

27
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LNT
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WY
LNT
LT
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LWt
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LY
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3340
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3360
3365
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M=7

IF(MODEL.NE.O.AND.MODEL.NE.7)CALL NSMDL
312  CONTINUE
c

. IF (MOCEL.EQ.0) GO TO 320
Ce*eeaCARD 3
c

IF{1EMSCT.EQ.3) GO TO 315
READ(IRD,1312)}H1,H2,ANGLE,RANGE,BETA,RQ, LEN
1312 FORMAT(6F10.3,15)
WRITE(IPR,1313)H1,H2,ANGLE,RANGE,BETA,RO,LEN
1313 FORMAT(‘'C CARD 3 #¥saws’',6F10.3,15)
GO 10 320
Cs#%#3CARD 3 FOR DIRECTLY TRANSMITTED SOLAR RADIANCE (IEMSCT = 3)
315 CONTINUE
READ(IRD,1318) H1,H2,ANGLE,IDAY,RO
1316 FORMAT(3F10.3,15,5X,F10.3)
WRITE(1PR,1317) H{,H2,ANGLE, IDAY,RO
1317 FORMAT('O CARD 3'' sesss' ,3F10.3,15,5X,F10.3)
ITYPE = 3
RANGE = 0.0
BETA = 0.0
LEN = 0
CessssRQ 1S THE RADIUS OF THE EARTH
320 RE=6371.23
IF (MODEL.EQ.1) RE=6376.39
IF (MODEL.EQ.4) REx8356.91
IF (MODEL.EQ.B) RE=6356.91
IF (RO.GT,0.0) RE=RD

321 CONTINUE
IPARM u-89
IPH ==39
IDAY «=-99
1SCURCu~+y3

PARMt =-99,
PARM2 =-89,
PARM3 =-99,
PARMY =-99,
TIME w=-99,
PS1P0 u-99,
ANGLEMw=-89.
a a=99,
[

c IF {lEMSCT.NE.Z) GO TO 330
CesvasCARD 3A1
[+

READLIRD,1320) IPARM, 1PH,IDAY, 1SOURC
1320 FORMAT(415)

WRITE(IPR,1321) IPARM, IPH, 10AY, 1SOURC
éaa| FORMAT('D CARD 3Atessse' 4a]5)
gé.o-;cAno 3A2

READ( [RD,1322) PARMY , PARM , PARMSY , PARMA, TIME, PS1PO, ANGLEN,G
1322 FORMAT(BF10.3)
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WRITE(IPR, 1323)PARMS ,PARM2,PARM3,PARM4, TIME,PSIPO,ANGLEM,G LWT 3920

1323 FORMAT('0 CARD 3A2¢s#++’',8F{0.3) LNT 3925

c LWT 3930

tF (IPH.NE.1) GU TO 330 LWT 3935

¢ LWT 3940

Ce»wssCARD 3Bt USER DEFINED PHASE FUNCTION LWT 3945

¢ LWT 3950

Ce#*#3READ USER DEFINED PHASE FUNCTION LWT 3955

. ¢ LNT 3960

READ{ IRD,1326)NANGLS LWT 3965

1326 FORMAT(15) LWT 3970

WRITE(IPR, 1327)NANGLS LNT 3975

1327 FORMAT(' CARD 3B1s&+s+’', 15) LT 3980

. ¢ LWT 3985
Ces»+4CARD 382 LWT 3990

c LWT 3995

READ(IRD,1328) (ANGF(I),F(1,1),F(2,1),F(3,1),F(4,1),1=1,NANGLS) LWT 4000

1328 FORMAT(5E10.3) LWY 4005

WRITE(IPR, 1329) (ANGF(I),F(1,1),F(2,1),F(3,1),F(4,1),1=1,NANGLS)  LWT 4010

1329 FORMAT('0 CARD 3B2ss#++',5€10.3) LWT 4015

c LNT 4020

330 CONTINUE LWT 4025

LWT 4030

IF {IRPT.£Q.3) GO TO 500 LWT 4035

c LWNT 4040

Cewe28CARD 4 WAVENUMBER LWNT 4045

¢ LWT 4050

400 CONTINUE LWT 4055

READ( IRD,1400)V1,V2,DV LNT 4080

1400 FORMAT(3F10.3) LWT 4065

WRITE (IPR,1401) V1,V2,0V LWT 4070

1401 FORMAT('0 CARD 4 swses' 3F10.3) LWY 4075

IF (IRPT.EQ.4) GO TO 560 LWT 4080

600  CONTINUE LWT 4085

B WRITE(1PR,1410) (HTRRAD(I1,IEMSCT+1),l1s1,6) LWT 4090
Sy 1410 FORMAT('0 PROGRAM WILL COMPUTE ',6A4) LT 4085
MDEL=MODEL LWT 4100

IF(MDEL.EQ.O)MDEL=B LWT 4105

MM1eMODEL LWT 4110

14M2=MDEL LNT 4115

MM3=MDEL LWT 4120

TF(M1 . NE. O )MM] uiti LWT 4125

: TF(M2.NE. 0 J1INZ w2 R LWT 4130

- 1 (M3, NE. 0 )MM3=M3 LWT 4135
IF(MODEL.EQ.0) GO TO 510 LNT 4140

' WRITE(IPR, 1500) MM1, (HMODEL(I1,MMT),Ivwy,B8) ,MM2, (HMODEL(12.MM2), LWT 4145
Ny X 12¢1,5) .MM3, (HMODEL(13,MM3),1341,5) LNT 4150
N34 1500 FORMAT('0 ATMOSPHERIC MODEL',/, LNT 4155
SN % 10X, 'TEMPERATURE « ',14,5X,5A4,/, LWT 4180
% % 10X, 'WATER VAPOR = ',14,8X%,8Ad4,/, LNT 4165
1&: % 10X, 'OIONE « ',14,5%,5A4) LWT 4170
v ¢ LWT 4175
A 810 IF(M.EQ.7) GO TO 820 LNT 4180
- . IF(15EASH.EQ,0) ISEASNt LWT 4185
IF(IVULCN, LE.O) IVULCNa1 LWT 4190

IHVUL = JVULCN+9 LNY 4198

IHHET =1 LT 4200

LF(IVULCN,GT, 1) IHMET»2 LWT 4208

1F{1HAZE.EQ.0) GO TO 820 LWT 4210

29




1510

520
1545

1516

WRITE({1PR, 1510) (HHAZE(I,IHAZE), I»1,5) VIS, (HHAZE(12,6),3221,5),  LWT
X (HHAZE(1I,6),11=1,5), (HSEASN(!A ISEASN) IA«1,5), LWT
X (HHAZE(I3, IHVUL), 1321,5), LWT
X (HVULCN(IB.IVULCN).!Bni.5).(HSEASN(XC.XSEASN).xc=1.5), LWT
X (HHAZE(14,15),14=1,5), (HMET(15, IHMET),15=1,5) LuT

FORMAT('0 AEROSOL MODEL',/,10X,'REGIME', LWT
A T35, 'AERDSOL TYPE'!,T60,'PROFILE',T8S, 'SEASON',/./, LWT
B 10X, 'BOUNDARY LAYER (0-2 KM)',T35,5A4,T60,F5.1, LWT
C ' KM VIS AT SEA LEVEL',/,10X,'TROPOSPHERE (2-10KM)',T3S5, LWT
D 5A4,T60,5A4,785,5A4,/,10X, ' STRATOSPHERE (10-30KM)', LWt
E T35,5A4,760,5A4,T85,5A4,/,10X, 'UPPER ATMOS (30-t00KM)'. LWT
F T35,5A4,T60,5A4) LWT

CONTINUE (14

IF(ITYPE.EQ.1) WRITE(IPR,1516) H1,RANGE LWNT

FORMAT('0 HORI2ONTAL PATH' / 10x, TALTITUDE = 'LF10.3,' KN, /, LWT
1 10X, 'RANGE = V,F10.3,7 KM') LNT

1F(1TYPE £Q.2) WRITE(IPR 15:6) H1,H2,ANGLE ,RANGE ,BETA,LEN LWT

FORMAT{'0 SLANT PATH, H1 TO H2',/, LWT

1 10X, 'H1 = 1,F10.3,' KM',/ 10X, 'H2 = ',F10.3,' KN',/, LT

2 10X, 'ANGLE = ',F10.3,' DEG',/,10X,'RANGE = ',F10,3,"' KN',/, INT

3 10X,'BETA = ',F10.3,' DEG',/,10X,'LEN = !,18) )4
IF(ITYPE,EQ.3) WRITE(IPR,1517) H1,k2,ANGLE LWT

1517 FORMAT('0 SLANT PATH TO SPACE',/, LWT
1 10X, 'Hi = ' ,F10.3,' KM',/,10X,'HMIN = ', F10.3,' KM',/, w7

2 10X, 'ANGLE = ',F10.3,' DEG') LNT

IF (1EMSCT,.NE.2) GO 10 S50 LT

LWT

C+ss4eINTREPRET SOLAR SCATTERING PARAMETERS LuT
¢ LWT
[ WY
IF (IPARM.EQ.1) CALL SUBSOL (PARM3,PARMG,TIME, 1DAY) LWT

¢ LWT
WRITE (IPR,1630) LWT

1530 FORMAT('0 SINGLE SCATTERING CONTROL PARAMETERS SUMMARY '/) LWt
IF{1PARM,NE,2) WRITE (IPR,1532) PARM1,PARM2,PARM3,PARM4, TIKE,PSIPOLWT

t, IDAY LWT

1532 FORMAT(1OX.‘OBSERVER LATITUDE =',T35,F10,2,' DEG NORTH OF EQUATOR'LWT
X, 10X, ‘OBESRVER LONGITUDE =',T3S,F10.2,' DEG WEST OF GREENWICH',/, LNT

X 10X, 'SUBSOLAR LATITUDE n'.ras.F10.2.' NORTH OF EQUATOR',/, LWNT

X 10X,'SUBSOLAR LONGITUDE =',T35,F10.2,' WEST OF GREENWICH!,/, LNT

X 10X, 'TIME (<0 IS UNDEF)»',T35,F10.3,' GREENWICH TIME',/, LNT

X 10X, 'PATH AZIMUTH =',T38,F10.3,' DEG EAST OF NORTH',/, LeT

X 10X,'DAY OF YEAR =',735,110) LWT

1F (IPARM.EQ,2) WRITE (1PR,1634)PARM!,PARM2,TIME,PSIPC, IDAY LwT

1534 FORMAT{10X, 'RELATIVE AZIMUTH -'.ras.rto 3,' DEG EAST OF NORTH',/, Lwr
X 10X, 'SOLAR ZENITH =',T35,F10,3." DEO YW LNT

X 10X, 'TIME (<0 UNDEF) =',T35,F10.3,' GREEwacH TIME' M/, Wr

A 10X, 'PATH AZIMUTH -'.T35.F10.3.' DEG EAST OF NORTN',/, LWt

X 10X, 'DAY OF THE YEAR »',T135,16) LWT

1f (1SOURC.EQ.0) WRITE (IPR,1B35) LT

1535 FORMAT('Q EXTRATERRESTIAL SQURCE 1S THE SUN') LWT
IF (1SOURC.EQ.1) WRITE (IPR,1536) ANGLEM ()4

1536 FORMAT('0 EXTRATERQESTIAL SOURCE 15 THE MOGON, MOON PMASE ANGLE s',LWT
X F10.2,' DEG') LWt

17 {IPH,EQ.0) WRITE {1PR,1538) @ Tl

1538 FORNAT('0 H=Q PHASE FUNCTION ,Ge',F10.3) e
1F (IPH.EQ.1) WRITE {IPR,1640) WY

1540 FORMAT('0 USER SUPPLIED PHASE FUNCTION') ") ¢
IF (IPH.EQ.2) WRITE (IPR,1842) LT
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4215
4220
4225
4230
4235
4240
4245
4250
4255
4260
4265
4270
4275
4280
4285
4290
4295
4300
4305
4310
4315
4320
4325
4330
4338
4340
4345
4350
4355
4360
4365
4370
4375
4380
4385
4390
4365
4400
4405
4410
aa1s
4420
4425
A430
4438
4440
4448
4450
4455
4480
4488
4470
4478
4380
4468
4490
4408
4500
4508




1542
550

1555

X F10.2,' MICROMETERS)',/,10X,* V2 = ',F12.1,' CM~t

FORMAT ('0 PHASE FUNCTION FROM MIE DATA BASE')

CONTINUE

V1 =FLOAT(INT(V1/8.040.1))%5.0

V2 3FLOAT(INT(V2/5.040.1))#5.0

ALAM1=10000./V1

ALAM2=10000./V2

IF(OV.LT.5.)Dva5.

DVaFLOAT(INT(DV/5+0.1})%5.0

WRITE (IPR,1558) V1,ALAM1,V2,ALAM2,DV

FORMAT('0 FREQUENCY RANGE '/,10X,' Vi = ' F12.1,' eM=1 ('

X ' MICROMETERS)',/10X,' DV = ! ,F12.1,' CM=t']

<

Cesses L OAD ATMOSPHERIC PROFILE INTO /MODEL/
c

c
Crs#seTRACE PATH THROUGH THE ATMOSPHERE AND CALCULATE ABSORBER AMOUNTS

c
15SGEQ=0
CALL GEO (IERROR,BENDNG )
1F(IERROR.GT.0) GO TO 630
IF(}EMSCT.EQ.3 .AND. IERROR.EQ. -5) GO TQ §57
GO TO 558
557 CONTINUE
WRITE(IPR, 1657)
1557 FORMAT('0 DIRECT PATH TO SUN INTERSECTS THE EARTH! SKIP TO ',
1 'NEXT CASE')
GO TO 630
658 CONTINUE .
c

X CALL SSGEO(IERRUR,IPH,IPARM, PARM! ,PARM2,PARM3, PARMA ,PS1PO,G)

C
C

CALL STOMDL

IF(1EMSCT.EQ.2)
IF(1ERROR.GT.0) GO TO 630

Cesees LOAD AEROSOL EXTINCTION AND ABSQORPTION COEFFICIENTS
¢

CALL EXABIN

¢
Cess#eWRITE HEADER DATA TQ TAPE 7
[

860

WRITE(IPU, 1110)MODEL, ITYPE,IEMSCT M1 ,M2,M3, IM,NOPRNY , TBOUND,SALB
WRITE{1PU, 1200) I1HAZE, ISEASN, IVULCN, ICSTL, ICIR, IVSA, VIS5, WSS WHH,

X RAINRT

1560

1600

WRITE(1PU,1210) CTHIK.CALT,ISEED
WRITE(IPU,1230)2CVSA,ZTVSA,ZINVSA

WRITE(IPU,1250) ML, (MMODEL(! ,MDEL),lst,8)
1F(MODEL.NE.O)WRITE (IPU,1312) H1,H2,ANGLE,RANGE,BETA RO, LEN
17 (MODEL.EQ.0) WRITE(IPU,1680) (HMDLZ(K) ,Ks1,8)
FORMAT(3F10.3,2F5.1,2610.3,2F10.3)

WRITE(IPU,1320) 1PARM,IPH,1DAY,1SOURC

WRITE(IPU, 1322} PARMY,PAHM2,PARM3, PARMA, TIME ,PSTPQ,ANGLEM,Q
WRITE({IPU,1400) Vi,v2,0V

READ(IRD,1800) IRPT

FORMAT (15)

WRITE(IPU,1600) IRPT

31

(',F10.2,

LWT
LWT
Lwr
LWT
LWY
LNT
LWT
Ler
LWt
LWy
INT
LWT
LWT
LWT
LWT
LWT
LWt
LWT
LWy
LWT
LWT
LWT
LWT
LWy
LWt
LWNY
LWt
LNT
Lwr
LWT
LWT
LWt
LWT
LWT
WY
LWt
Wt
LWT
LWT
LWT
LWT
LWt
LWT
LWT
LWT
LWT
LWT
LWt

LT
LT
LW
LWt
LT
Lwr
LWT
LWT
[X)e
LT




IRAIN=0
IF(RAINRT.GY.0) IRAIN=1

CALL TRANS (IPH, ISOURC,IDAY,ANGLEM)

Co*a+¥WRITE END OF FILE ON TAPE 7
1610  CONTINUE
WRITE(IPU, 1620)
1620 FORMAT(' -9999.')
630  CONTINUE

[
WRITE(IPR,1630)IRPT

1630 FORMAT('0 CARD & #xe#»!' 15)
IF (IRPY.EQ.0) GO TO 900
1F (1RPT.GT.4) GO TO 900
GO TO (100,800,300,400), IRPT

900 STOP

ce END

ce THE FOLLOWING TIME AND DATE SUBROUTINES APPLY TO A CDC 6800

ce SUBROUTINE FDATE(HDATE)

ce CALL DATE(GDATE)

ce HDATE=SHIFT({GDATE,6)

ce RETURN

ce END

ce SUBROUTINE FCLOCK(HTIME)

ce CALL CLOCK(GTIME)

ce HTIMExSMIFT(GTINE,8)

ce RETURN
END
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LWT
LWT
LWT
LWT
LwWT
LWT
LWT
LWT
LWT
LWT
LWT
LWT
LwT
LWT
LWy
LWT
LWT
LWT
LWT
LWt
LWT
LWT
LWT
LWt
LWT
LWT
LWT
LWT
LWT

4805
ag10
4815
4820
4825
4830
4835
4340
4845
4850
4855
4860
4ges
4870
4875
4880
48885
4890
4895
4900
4905
4910
4915
4920
4925
4930
4935
4940
4945




SUBROUTINE NSMDL NSM 100
CHRASEPER RS AR U SRR AR RRRESM IS S FRER SRR N RAIREBEae et ahp b x sttt avanrnnts NSM 105

[+ USED FOR USER DEFINED ATMOSPHERIC MOOELS (MODEL20 OR 7) NSM 110
[+ DEFINES ALTITUDE DEPENDENT VARIABLES Z,P,T,WH.WO AND HAZE NSM 118
[+ LOADS HAZE INTO APPROPRATE LOCATION NSM 120
CrESRERUb P EEER s s aRat PR ARRI R SRR G EP AP KR RRUEBakpnRboenbanksusnnrenssd NSM 125

COMMON /IFIL/IRD,IPR,1PU,NPR NSM 130

COMMON /CARD1/ MODEL,ITYPE,JEMSCT,M1 M2 M3, IM,NOPRNT,TBOUND,SALB NSM 135
COMMON /CARD2/ IHAZE,ISEASN,IVULCN,ICSTL,ICIR,IVSA,VIS, WSS, WHH, NSM 140

1 RAINRT NSM 145

COMMON /CARD3/ H1,H2,ANGLE,RANGE,BETA,RE, LEN NSM 150

COM'ON /CARD4/ V1,V2,0V NSM 155

COMMON /CNTRL/ KMAX,M, IKMAX,NL,ML, IKLO, ISSGED NSM 160

- COMMON /MART/ RHH NSM 165

COMMON /MDATA/ZM(34),P(34,7),T(34,7),WH(34,7),W0(34,7), NSM +170

X HMIX{(34) NSM 175

1 é( COMMON /MODEL/ 2(34),PM(34),TM(34) ,RFNDX(34),DENSTY(16,34) NSM *180
N COMMON RELHUM{34) ,HSTOR(34),1CH(4),VH(16),TX(16},W(16) N5H 185
W COMMON WPATH(68,16),TBBY(68) NSM 190
ot COMMON ABSC(4,40),EXTC(4,40),VX2(40) NSM 195
k& COMMON /2VSALY/ ZVSA(10),RHVSA{10),AHVSA(10),IHVSA(10) NSM 200
W1y COMMON /MDL2/HMDL2(8) NSM 205
- COMMON /TITL/ MZ(5,15),SEASN(S,2),VULCN{5,5),BLANK,VSB(9), NSM 210
X HMET(S,2),HMODEL(S,B) NSM 21§

§§'= DIMENSION AHOL1{S),AHOL2(5),AHOL3{5) , AHAST(34),AHLVSA(5),AHUS(S), NSM 220
: 1 ITY1(35),1H1(34),151{34),1VL1(34) NSM 225
_ DATA AHLVSA/4HVSA ,4HBEFI,4HNED ,4H J4H / NSM 230
L DATA AHUS /4HUSER,4H DEF,4HINED,4H ,aH / NSM 235
Agﬁ c NSM 240
Rﬂ J ¢ F(A) 1S SATURATED WATER WAPOR DENSITY AT TEMP T,AsTZERO/T NSM 245
3¢ c NSM 250
g F{A)=EXP(18,5766-14.9595¢A~2,43882%A%A)*A NSM 255
c CALL DRYSTR NSM 269

IF (MODEL .EQ.7.AND. IVSA.EQ. 1, 7aLL RONSM(ML,IM) NSM 265

1F(MODEL.EQ.O) M»MODEL NSM 270

1cL=9 NSM 275

102273.15 NSM 280

10y =1 NSM 285

Na? NSM 290

IF( IVULCN,.LE.0) IVULCNat NSM 295

IF( 1SEASN,LE.0) ISEASNst NSM 300

c FOR MODEL €Q ZERO NSM 305

THA 1 %0 NSM 310

1SEA1=0 NSM 315

IvuLteQ NSM 320

VIS1=0, NSM 325

AHAZE*0, NSM 330

c END OF MODEL ZERQ DEFAULT NSM 335

1F {(M.NE.O) WRITE(IPR,100) NSM 340

Kx0 NSM 345

¢ NSM 350

c L0GP OVER LAYERS NSM 358

¢ NSM 360

1 KaK+1 NSM 365
1F{M,EQ.O)READ({IRD,B5)}H1 ,P(1,7),TMP, 0P ,RH ,WH(K,7) ,WO(K,7) ,RANGE  NSM 370

IF{K.GT.1) GO 10 & NSM 375

HMDLZ{ 1) aH1 NSM 380

HMDLZ{2)wP(1,7) NSM 385

HNDLZ(3)eTHP NSM 390
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HMDLZ(4)=DP NSM 395

HMDLZ (5)=RH NSM 400
HMDLZ (6)aWH (K7} NSM 405
HMOLZ{7}=NO(K,7) NSM 410
HMDLZ ( 8)=RANGE NSM 415
§  1F(M.EQ.0)WRITE(IPR,90)H1,P(1,7),TMP,DP,RH,WH(K,7) ,WO(K,7) ,RANGE NSM 420
IF{¥.6Q.0) GO TO & NSM 425
IF(IVSA.EQ.1) GO 10 7 NSM 430
IF(M.EQ.7)READ(IRD,BC)Z{K),P(K,7) . TMP.DP ,RH, WH(K,7),%0(K,7),AHAZE ,NSM 435
1VIS!, IHAT, ISEA1, IVULI NSM 440

7 1F(IVSA.EQ.1)CALL LAYVSA(K,TMP,DP,RH,AHAZE,VISt,IHA1,ISEATL,IVUL1) NSM 445
WRITE(IPR,85)Z(K),P(K,7),TMP,DP,RH,WH(K,7) ,NO(K, 7).AHAZE VIS1' NSM 450

1 IHA1, ISEAY,IVULY NSM 455

8 IF (M.EQ.0) Z(K)=H1 NSM 460
AHAST (K)=AHAZE NSM 465

¢ IHAt 1S IHAZE FOR THIS LAYER NSM 470
¢ ISEA1 IS ISEASN FOR THIS LAYER NSM 475
c IVuLt IS IVULCN FOR THE LAYER NSM 480
IF(ISEA1.EQ.0) ISEA1=ISEASN NSM 485
1F(IHA1.GT.0.0R.IVUL1.GT.0) GO TO 10 NSM 490
ITYAER=IHAZE NSM 495

IF {Z(K).GT.2.0) ITYAER=6 NSM 500

IF (Z(K).GT.9.0) ITYAER=IVULCN+8 NSM 505

1F (2(K).GT.30.) ITYAER=21S NSM 510
IMA1=1HAZE NSM 515
IVULI=IVULCN NSM 520

GO 1O 1% NSM 525

10 IF(IVUL1.GT.0)ITYAER=IVULI+9 NSM B30
1F(1HA1.GT.0) ITYAER=IHAY NSM 535
IF{ITYAER.GT,15) ITYAER=1§ NSM 540
IF(IHA1,LE. 0} IHA1=IHAZE NSM 548
TF(IVULI.LE.Q) IVUL1=IVULCN NSM 550

16 IF (K.EQ.1) GO 7O 20 NSM 555
IF{N.EQ.7.AND,ITYAER.EQ.6.AND. Z(K).GT 2.0) GO YO 17 NSM 560

IF (ITYAER.EQ.ICH{IC1)) GO TO 2 NSM 565

17 IC1a{CI+Y NSM 570
1CL=0 NSM 575
1F(RH.GT.0. )RHH=RH NSM 580
NalCt+10 NSM 585

1F (IC1.LE.4) GO TQ 20 NSM 590

1Ctu4 NSM  B9S

N=14 NSM 600
ITYAER=ICR(1C1) NSM 608

20 ICH(IC1)=ITYAER NSM 610
UelFIX(Z(K)+1, 0E~6)+1 NSM 615

IF {2(K),GE.25.0) Js(Z(K}~25,0)/5.0+26, NSM 620

1F (Z(K).GE.850.0) Je(2(K}=50,0)/20.0+431, NSM 625

1F {Z(K).GE,70.0) u={2(K)=70.0)/30.0+32, NSM 630

17 (V.GT.33) Ju33 NSM 635
FACSZ(K)=FLOAT(J=1) NSM 640

tF (J.L7.28) GO YO 28 NSM 645
FACH(Z(K)-5.00FLOAT(u~26)"25.)/5. NSM 630

1F (J.GE.31) FACs(Z(K)=80.0)/20, NSM @88

~ 1F (J.GE.32) FAC:{2(K}=70.0)/30, NSM 860
IF (FAC.GT.1.0) FACH1,0 NSM 665

28 Lay#t NSM 670
T{K,7)uTNP+TQ NSM @78

TF (M1.QY,0) PR, 7)eP(u M1)e(P(L,M1)/P(J,M1))osFAC NSM 880
IF(P(K,7).LE.0,)P(K,7)n3.0E~9 NSM G605
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IF (M1.GT.0) T{K,7)=T(J,M1)s(T(L,M1)/T(J,M1))}seFAC NSM 690

1F(Z(K).GE.100,)WH(K,7)=0. NSM 695
IF{Z{¥).GL.100,)G0 TO 35 NSM 700

IF (M2.GT,.0) WH(K,7)aWH(J,M2)s(WH({L,M2)/WH(J,M2)})*sFAC NSM 705
IF(RH.GT.0.) WH(K,?)=0. NSM 710

1F (WH(K,7).GT.0.0) GO TQ 35 NSM 715

IF {(RH.GT.0.0) GO TQ 30 NSM 720

. DPK3TQ+DP NSM 725
TT=T0/GPK NSM 730
WH(K,7)=OPK*F(TT)/T(K:7) NSM 735

GO 10 3% NSM 740

30 TA=TO/T(K,7) NSM 745

. WH{K,7)=F(TA)s0.01¢RH NSM 750

35 CONTINUE NSM 755

IF (M3.GT.0) WO(K,7)sW0(J,M3)*(WO(LM3)/w0(y ,M3))esFAC NSM 760
HSTOR(K)=0. NSM 765

1F (HMIX(J)}.LE.Q.) GO TO 40 NSM 770

IF (HMIX(L).LE.0.) GO TO 40 NSM 778
HSTOR(K)sHMIX(U) »{HMIX(L) /HMIX(J})*sFAC NSM 780

40 CONTINUE NSM 785
DENSTY(7,K)=0. NSM 790
DENSTY(12,K)=0. NSM 795
DENSTY{13,K)w0. NSM 800

DENSTY(14,K)=0. NSM B80S
DENSTY(15,K)=0. NSM 810

PSaP(K,7)/1013.0 NSM 815

153273.15/T{K,7) NSM 820

WTEMP-WH(K, 7) ‘ NSM 828
RELHUM(K)=0. NSM 830

IF(WTEMP.LE.O0.) GO TO 45 NSM 835
RELHUM(K) = 100.QsWTEMP/F(TS) NSM B840

IF( RELHUM(K) .GT. 100.) RELHUM(X)=100. NSM 845

1F( RELHUM(K) LT,  0.) RELHUM(K)=0. NSM 850

45 RHH=RELHUM (K) NSM 855
AH=RHH NSM 850

IF({HAZE.EQ.0) GO TO SO NSM 865

IF (VIS1.LE.0.0) VISi=VIS NSM 870

IF (AHAZE.EQ.0.0) GO TO 47 NSM 875
DENSTY(N,K)=sAHAZE NSM 880

¢ AHAZE 1S IN LOWYRAN NUMBER DENSTY UNITS NNSM 885

GO Y0 50 NSM 890

47 17 (ITYAER.£Q.3,AND. ICL.EQ.0) CALL MARINE(VIS1 MODEL, WSS, WHH, I1CSTL, NSM 898
X EXTC,AB5C,I1CY) NSM 896
IF(ITYACR.EQ.3,AND.JCL.EQ.0)VISsvISI NSM 900

tcLxt NSM 903

CALL AERPRF (J,VIS1,HAZY , IHA1,ISEAY,IVULY,NN) NSM 910

CALL AERSRF (L,VIS1,HAZ2,1HAY I1SEAY, IVULT NN) NSM 915
HAZE=0. NSM 920

1F {(HA21.LE,0.0).0R.{(MAZ2,LE.0.0)) GO YO 50 NSM 928
HAZEaHAZ1= (HAZ2/HA21 ) e ¢FAC NS 930
DENSTY(N,K)«HA2E NSM 938

59 ITYV(K)wITYAER NSM 040
1M1 LK) sIHAY NSM  RaS
TF{AHAZE . NE. 0)INI(K)==09 NSM 850
1St{K)ulGEAL NSM 988
IVLI(K)nIVULY NSM 980
IF(K.LT.ML) GO TO 1 NSM  98S

[4 NSM 970
c END OF LOOP NSM 978
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c NSM 980

IF(ML.LT.20) WRITE (1PR,903) NSM 985
803  FORMAT('0 ') NSM 990
1F{ML.GE.20) WRITE (I1PR,900) NSM 995
900  FORMAT('1 ') NSM 1000
WRITE(IPR,905) NSM 1005
c NSM 1010
905  FORMAT(Y7,'2',T17,'P',T26,'T' T32,'REL H', T41,'H20', TB2,'03', NS4 1015
1 180, 'AEROSOL',/,T6, ' (KM)*',T16, ' (MB) ' T25 ¢ (K)', 733, ' (%), NSM 1020
2 139, '(GM M=3)',T49,'(GM M=3)*,TS9, 'TYPE',TBO,'PROFILE’, NSM 1028
3 T101, 'SEASON',/) NSM 1030
DO 60 KKwi ML NSM 1035
DO S2 IVxy,5 NSM 1040
AHOL1(1J)aBLANK NSM 1045
AHOL2( 1J)=BLANK NSM 1050
82 AROL3(IJ)=BLANK NSM 1085
1F(IHAZE.£Q.0) GO TO 60 NSM 1060
ITYAERa1TY1 (KK} NSM 1065
IHA = IH1 (KK) NSM 1070
ISEAt~1S1(KK) NSM 1075
IVULY = IVLY (KK) NSK 1080
00 54 lUst,5§ NSM 1085
AHOL1(IV)aHZ(1J, ITYAER) NSM 1090
AHOL2( IJ)=AKUS(1J) NSM 1095
TF(IVSALEQ. 1) AHOL2(IJ)=AHLVSA(IY) NSM 1100
IF(AMAST(KK).EQ.0) AHOL2{IJ)=AHOL1(IJ) NSM 1105
54 IF (Z(KK),GT.2.0) AHOLI{IU)=SEASN({IJ,ISEA1) NSM 1110
60 WRITE(IPR,915)Z(KK),P(KK,7),T(KK,7) , RELNUM(KK) ,WH{KK,7) ,WO(KK,7), NSM 1113
X AHOL1,AHOL2,ANOL3 NSM 1120
915  FORMAT(2F10.3,2F8.2,1P2E10.3,2X,5A4,1X 544, 1X,5A4) NSM 1128
68 IF {1CY.GE.4) GO TO 75 NSM 1130
1C2=1C1+1 NSM 1135
00 70 KKs]C2 .4 NSM 1140
70 ICH{KK)sICH(KK~1) NSM 1145
75 CONTINUE NSM 1180
Me? NSM 1185
1F (MODEL.EQ.0)WRITE(IPR,903) NSN 1160
IF(MODEL.NE.O)} MODELwM NSM 1165
RETURN NSM 1170
(44 NSM 1175
g0 FORMAY (3F10.3,2F5.1,2E10.3,E10.3,F7.3.311) NSM 1180
85 FORMAT (3F10.3,2F5.1,2€10.3,2F10,3) NSM 1185
90 FORMAT('0 CARD 3+ esets' 3F10.3,2F8.1,1P2€10.2,0PF10.3, NSM 1130
X 'MOOEL JERO (NPUT') NSM 1108
08 FORMAT (3E10.3,2F5.1,3€10.3,F10,3,413,4(1X,244,A2); NSM 1200
100 FORMAT (' MODEL ATMOSPHERE ND. 7°') NS 1208
END NSM 120
S
)
<§‘
— 36 '
'z\‘

LA A

20




ot SUBROUTINE STDMOL 570 100
] c......‘......g......'.....ovtoutut‘.-c‘to.oovua‘co00.‘."0‘.0'00‘..00‘51‘0 105
. ¢ TH1S SUBROUTINE LOADS ONE OF THE 6 STANDARD ATMOSPHER}C PROFILES STO 110
' ¢ INTO COMMON/MODEL/ AND CALCULATES THE DENSITIES OF THE STD 115
X ¢ VARIOUS ABSORBING GASES AND AEROSOLS STD 120
:J c.‘oo.¢..'t-oo-v-‘ccaﬂtt'..tootOvo00cottﬂto‘0‘0“00...01‘000‘000utu‘o-oosro 128
{,: COMMON /1FIL/1RO,IPR, 1PU.NPR STD 130
A . COMMON /CARD1/ NODEL,ITYPE,1EMSCT,M1,M2,M3,1M,NOPRNT,TBOUND,SALB STD 135
3\ COMMON /CARD2/ IHMAZE,ISEASN, IVULCN,ICSTL,ICIR.IVSA,VIS, WSS, WHH, STD 140
1 RAINRT STD 145
il COMMON /CARD3/ Ht,H2,ANGLE,RANGE,BETA,RE,LEN STD 150
' COMMON /CARD4/ V1,v2,0V STD 155
COMION /MDATA/ 2{34),P(34,7),7(34.7},WH{34,7),W0(34,7), STD 160
N - X HMIX(34) STD 185
aY COMMON /CNSTNS/ P1,CA.DEG,GCAIR,BIGNUM,BIGEXP ST0 170
e COMMON /CNTRL/ KMAX,M, IKMAX,NL, ML, IKLO, I1SSGEQ S0 175
Y CCMMON /MODEL/ ZM(34),PM{34),TM{34),RFNDX({34),DENSTY(168,34) STD 180
COMMON RELKUM{34) ,HSTOR(33), 1CH{4) ,VII{16),TX({16),W(16) S1D 185
- COMMON WPATH(68, 16), TBBY(68) STD 190
R COMMON ABSC(4,40),EXTC(4,40),VX2(40) STD 195
v c ALOSCH 3 LOSCHMIDT 'S NUMBER,MOLECULES CM=2,uM=1 STD 200
S DATA PZERQ /1013.25/,VZER0/273.15/,XL0SCH/2,6068E24/ STD 208
& ¢ RV GAS CONSTANT FOR WATER IN MB/(OM M=3 K) ST 210
X ¢ CON CONVERTS WATER VAPOR FROM GM M-3 TO MOLECULES CH~2 KM-1 STO 115
%f DATA RV/4.5152E-3/,C0ON/3.3429€E21/ SYD 220
; [ CONSTANTS FOR INDEX OF REFRACTION., AFYER EDLEN, 1965 STD  22%
3% DATA A0/83.42/,41/165.08/,A2/4.1¢/, S1D 230
;,\ X B1/1.140E5/,62/6.23E47,00/43.49/.,C1 21,7064/ SID  23¢
c 1D 240
o ¢ F(A) 1S SATURATED WATER WAPOR DENSITY AT TEMP Y,AsTZERQ/T STD  24%
i F(AJ-ERP(18.9766~14.95952A~2.43382¢AsA)+A 510 250
’ c H20 CONTINUUM 1S STORED AT 296 K RWZERD 1S AIR DENSITY AT 286 K STD 255
| ¢ IN UNITS OF LOSCHMIDT'S STD 260
] c STD 265
% ¢ GALL DAYSTA ST 240
X HHEEAGe{273.157206.0) S0 27%
S ¢ sto 280
] [ LOAD ATHOSPYERE CROFILE INTO /MODEL/ STD 285
W2 =M : St0 290
¥ S TF{M1 NE.Q.ARD.M.NE.7) MMM 510 295
iy v ste 209
¥ o TF(M2 NE.O.AND. M. NE. 7} WN2:42 Sto 305
WAL $18 30
. ' TP (MY .RE, O AUD. N NELT) MAdsat) $T0 S
: 1F (M.LT.7) MLeNL - Sty 320
: DO 26 et My $15 328
TE(R.RE. TIEN{T)e2(}) . $1a «330
PH{IVPL] BN ) STD 338
A R T T TR Y §tp 340
\ . : bPeul ) $TD 348
:i C tratvil) : ST I8¢
F1etPBZOZERD Z( LT/ ELRGO)D Sth  35%
P23 L PE/PILED) $SQRT( TIERO/TT) ste 360
WTRMBawM] L, N2} 310 36
¥ . BELRUM| L )20, . $10 IS
A ¢ RELKUN 18 CALCULATED ONLY FO& TME COUNCRY LAVER (0 tO 3 WR) 10 31
A 4 S0 390
&) 4 SCALED NI0 DENSITY s1o s
OERSIY(t, 1w O, 1sutEuEP#FIve0 .0 . ’ STD g0
;.
o
5
_N@
)
N
3
WA ]
P e .
B
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]
A it
1F (2ZM{1).GY.2.0) GO YO 1S STD 39%
YS =« TZERD / TT STD 400
RELMUM(1)=100.0¢(NTEMP/F(TS)) STD 405
15 CONTINUE STD 410
c UNIFORMALY MIXED GASES DENSITYS STD 415
DENSTY(2,1)=F1eF20e0.75 STD 420
c Uy O20NE STD 425
DENSTY (8,1 )=46.6667ew0( 1, MM3) STD 430
c IR OZONE STD 435
OCENSTY(3,{)e DENSTY(8.1)eF2090.4 STD 440
c N2 CONTINUUM STD 445
DENSTY(4,])s0.8e¢F1¢F2 STD 450
(4 SELF BROADENED WATER STD 435
RHOAIR = F1 STD 460
RHOH20 = CON sWTEMP/XLOSCH STD 455
RHOFRN = RHOAIR - RHON20 STD 470
DENSTY{5,1)n XLOSCHeRHON20e92/RNZERD STO 475
¢ FOREIGN BROADENED StD 489
DENSTYV (10, I)» XLOSCHeRHOMIOeRHOFRN/RHZERD STD 485
. c MOLECULAR SCAYTERING STD 490
g DENSTY(6,1) « F? STD 495
5(‘\ [ AEROSOL FOR 0 TO 2KM STD 500
YN 1F(N.EC.T) GO TO 20 STD 508
2‘5'.‘ CALL AERPRF(1,v1S,RA2E, IHAZE, 1SEASN, IVULCN,N) STD 510
o DENSTY(7,1)+0, $TD 514
Sl c AEROSUL FOR 2 TO 9MM ST0 520
¢ DENSTY(12,1)=0. STD 535
[ AEROSOL FOR 9 TO QKM STD 530
OENSTY{12,1)=0. £T0 %35
c AERDSOL FOR ABOVE 30KM . ST0 540
DENSTY (14, 1)s0. $TD  S4%
[ LOAD KERDSOLS STo 550
DENSIY{N,] )} »HAZE STD  S5%
DENST ¢ (N, IJuna2E ST 560
0 CONTINUE STO 9565
c RELITIVE WJMIDIYY WEIGHTED BY SOUNDRY LAYER AGROSQL (0 7O 2 xM) STD 570
DENSYY (15, 1)eRELNUSL I ) -DENSTY(T, 1) S0 579
¢ . DENSITY {9,1) NO LONOER USED STD  5eQ
PENSTY(Q,1)+0, St 585
TFEICHEL; . GY. Y] DENSTY{YS 1)aRCANUM(L ) w0ENSTY(12,1) ST0 S92
[ HROY (5 ATM = CN KN S0 595
CENSY#{1Y, () Fle pdiREL)*1.0C~a Sto 600
TPENODEL. EQ.T) QENSTY{ 1, L)aFP1aNSYQR T )e1 084 70 69%
[+ cieatus CLou0 570 410
$FL{CIR.LQ.G) OENSTY( 6,1} + @, S0 818
[4 QERDE » QEXFSARTIVITY 1=iNDEX OF aR{FRACIIQM $ip 620
[ FRON EOLEN, 1980 $10 629
[ EPr 2343700 3 ’ . 510 630
Avgrd . Regvtewdy . S0 838
AFKORE Elei LAQeRLZT V. ={AVN/DY 1422) ALY Sw{aVuiB)2uQ) o St g4e
% cw,sscztamanzts;»xs.m/ﬂ-(tq-uvwc\u-:).sw/ucka)u =8 $T0  §a%
ki) aOnt INut S0 §%0
TE(NPS.€0.7) GG 10 40 C ’ S0 69%
R tec e, ) $10  §g0
OO R I My $0 €65
sﬁt“tuﬁ-} 050 £ IR, PNTEN MG CORRITYIRL 30 . KeY 65 0FNDR(1), S0 @TD
& CENSTYIG, 1) $Y0 . 38
20 . convisut : 330 g5
- whilf (leR, 9t%) - B1D  gay
&0 3% oW $10 &
3N WHESECTIN,GOBY £ INTIT.POELE INLEY L 1BEN3TRE8 1), k010, 110, ste aus
£ ORNSTNII S 0enatv sy, '.kisit\f(i) 1. O8RStV TR, hdwkﬂfni th. 8rd 100
& 3 OENS?¥116. 1), 6w 1) IR
L : : R | S - FE 0 : Y R TT
e R O L , : ste i
-?\’ RE U : S TR
53 ) U3y s’ -s,g OORE, T P52, FT 0 12105012, - Stp %
"o mhu oFLt ATSEIRIRIT SROEILES LIS, h
v, .tw PR TR, P R2G, 1 15, e, tikd, (000 188, 7RY", $TD  YIN
2 156, WY, !?:. cvnmht‘uﬁa.'uo; soaf v,a (SR RN ‘ue) . ¥a9
3 T8 e, e 2R
4 D TSI T eyt X080, IR) T30, M ISCaz e ALRTALN UNITS), j RS IR S 2
B OTFS CIVOLITR) KW YR, Tt tRSL =3 TS0, $10 5%
PR RS LR TR ) ) 3t 186
P10 T 2213 T SR RO ORI {54 DIV S 15 T3 £ € £ SN LRSI 14
(BETURERIRL T IS IR TTSELDDE 5 1-NAE WS & + JRE ST NENE ST 15 L 81y 99
TSy, CRERRSDL o tERLCAaRedEpL 3T, TRILCagalsfi 3C.Me). $i5 ¥I8
D CASHDEUL &0, THI,CRINCAINC LT, CLISTULT THA, R 7, S Y9
. . & TOUUORR L NIY, Tl IR5, IR, Y3 WD 70w) RNt 142, S8 YRS
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SUBROUTINE AERPRF (1,VIS, HAZE,1HAZE,ISEASN, IVULCN,N) AER  10v
CHead kR 2R LR ¥k kAR ks kKK RRFBRUKRARRRAREBIRENShynd kR kndRsP v unnssssxssesAER {05
[+ wiLl COMPUTE DENSITY PROFILES FCR AEROSOLS AER 110
CHrkp btk at sk k gk x b na xR R IRAaa S RBpRRRIERAREURar DRAS e RdEnpanenessssAER 115

COMMON/PRFD  /ZHY(34),HZ2K(34,5),FAWIS0(34),FAWI23{34),.5P5u50(34),AER 120

1$PSU23(34) ,BASTFW(34),VUMOFW(34) ,HIYUFW(34) ,EXVUFW(34),BASTSS(34) ,AER 125

2viMOSS(34) . HIVUSS(34),EXVUSS(34),UPNATM(34),VUTONG(34), AER 130

3VUTOEX(34) , EXUPAT(34) AER 135

DIMENSION VS(5) AER 140

. DATA Vv5/50.,23.,10,,5.,2./ AER 145

HAZE40. AER 150

N=7 AER 155

IF (1MAZE.EQ,0) RETURN AER 160

1F {ZMT(1).GT7.2.0) GO TC 1§ AER 165

DO 5 U=2,5 AER 170

- IF (VIS.GE.VS(J)) GO TO 10 AER 175

5 CONTINUE AER 180

J=5 AER 185

10 CONST=1./(1./VS(U)=1./7S(J~1)) AER 190

HAZE=CONST* ( (HZ2K (1 ,J)~HZ2K(1,u=1))/VIS+HZ2K(1 ,d=1)/VS{J)}~HZ2K(1,JAER 185

1)/VS{u=1)) AER 200

RETURN AER 205

18 IF (ZHT(1).GT.9.0) GO TO 3§ AER 210

N=12 AER 218

CONST=1./(1./23.-1./50.) AER 220

IF (1SEASN.GT.1) GO 10 25 AER 225

1F (VIS.LE.23,) HAZE=SPSU23(I1) AER 230

1F (VIS.LE.23.) RETURN AER 235

IF (ZHT(1).GY.4.0) GO TO 20 AER 240

HAZE=CONST + ((SPSU23(1)~SPSUS0(1))/VIS+SPSUSO(L)/23.~5PSU23(1)/50, )AER 245

RETURN 250

20 HAZE=SPSUS0(1) AER 255

RETURN AER 260

25 IF (VIS.LE.23,) HAZE=FAWI23(l) AER 285

IF (VIS.LE.23,) RETURN AER 270

IF (ZHT(1).GT.4.0) GO TO 30 AER 275

HAZE=CONST* ( (FAWI23(1)~FAWIS0(1))/VIS+FAWIG0(1)/23.~FANI23(1)/50. )AER 280

RETURN AER 285

30 HAZE=FAWI50(1) ‘AER 250

RETURN &ER 295

35 IF (ZHT(I).GV.30.0) GO TO 78 AER 300

N=13 AER 308

HAZE=BASTSS(I) AER 310

IF {ISEASN.GT.1) GO TO 5% AER 315

tF (IVULCN,EQ.0) MAZE=BASTSS(!) AER 320

IF (IVULCN.EQ.0) RETURN AER 329

GO TO (40,45,50,50,45), IVULCN AER 330

40 HAZE=BASTSS(I) AER 338

RETURN AER 340

45 HAZE=VUMOSS(1) AER 348

RETURN AER 350

50 HAZEwHIVUSS(I, AER 355

RETURN AER 360

55 IF (1VULCM.EQ.0) HAZE=BASTFW(1) AER 385

IF {IVULCNL.EQ.0) RETURN AER 370

Go 10 ($60,85,70,70,858), IVULCN AER 378

60 MAZE=BASTFW(1) AER 380

RETURN AER 388

65 HAZE=VUMOFW(T) AZR 390

RETURN AER 398

70 HAZE®HIVUFW(I) AER  40¢

RETURN AER 408

76 N«1é AER 410

IF (IVULCM.GYT.1) GO YO 80 AER 415

HAZE-UPhArM(x) ABR 420

RETUAN ARR 428

80 HAZE-VUYONO(I) AER 430

RETURN AER 438

END AER 440
59
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NPTy IR

SUBROUT INC DAVSIR ney

[ A N R e A R R Y R R AN Y PR R R NS Y X sl

c THLS SUBROUTIMNE QFFLACES THE STHATOSPHERIC (16 KM AND ABOVE) ORY
C WATER VAPOR PROVILE STURLG IN MOLAYM Witk DR¢
[+ A "RRY" WATER VAFOR PROY 1LE CORRESPONDING 10 DRY
o A CONSTANT MASS MIXInG RATIO Or DRYMIX (DRYMIAx2.6 PPMM DRY
[ FROM 2, PENNDORT $U7R AHNALYSIS OF OINMNE AND WATER VAPOR DRY
C FIELD MFASUREMENT DATA FAA-EE-78-29) DRY
c TQ JHLLUDF THE LRY PROFTIE, THE USER MUST IMCLUDE A CALL TO DRY
[ DRYSIR 1IN IHE MA[N PROGHAM oRry
Ceesrdeeva t i ¢t P00 tdedes 1440l T LPSIIGRAIETORIRL04206 00RO IPOS 0 deavsrre(IRY
COMON /IFIL/ IRD,1PR,IPU,NPR ORY
COMMUN /MDATA/ 2434),P(34,7),1(34,7),9W4(34,7),W0(34,7), ORY
t HMIX{34) ORY
DATA DRYMiIX /2.6E-6/,RV /2.8705E~3/ DRY
00 t0 1=1,6 DRY
00 10 N=17,32 DRY
10 WH{N,1)=ORYMIXeP(N,11/{RV*T(N,1}) DRY
WRITEtIPR,.300) DRYMIX DRY
900 FORMAT(' WATER VAPDR FROFILE HAS BEEM REPLACED BY A',/, DRY
X' DRY WATER VAPOR PROFILE CONRESPONDING YO A MASS MIXING RATIO QF‘'DRY
A NPEIQY, ORY
RETURN DRY
END DORY
40
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SUBROUTINE GEO{IERROR,BENDNG) GEO
CHIGRRERIERELERE NSRS IRRE AR AN IS SR BRRDTRRREIE SR Ao S SRR SRSERARtansred  GEOQ

THIS SUBROUTINE SERVES AS AN INTERFACE BETWEEN THE MAIN GEO
c LOWTRANG PROGRAM 'LWTRNEB' AND THE NEW SET OF SUBROUTINES, GEO
[ INCLUDING 'GEOINP', 'REDUCE', *FDBETA', 'EXPINT', 'FNDHKN', GEO
c 'FINDSH', ‘SCALHT', 'ANDEX', 'RADREF', 'RFPATH', 'FILL®, GEO
[ AND ‘'LAYER', WHICH CALCULATE THE ABSORBER GEO
c AMOUNTS FOR A REFRACTED PATH THROUGH THE ATMOSPHERE. GEO
[ THE INPUT PARAMETERS ITYPE, Hi, H2, ANGLE, RANGE, BETA, AND LEN GEQ
[ ALL FUNCTION IN THE SAME WAY IN THE NEW RQUTINES AS IN THE OLD. GED
CHEPBRERIEOFSRAB AT ERESESASERRARRIREIRGSEENNSRERIUASSESSsEDERS0cRnssad GED
COMMON RELHUM{33),HSTOR(34),1CH(4),VH(18),TX(168),W(18) GEO
COMMON WPATH(68,16),TBBY(68) GEO
COMMON ABSC(4,40) ,EXTC(4,40),VX2(40) GEO
COMMON /IFIL/IRD,IPR,IPU,NPR GEO

COMMON /CARD1/ MODEL,ITYPE,IEMSCT,M1,M2,M3,IM,NOPRNT,TBOUND,SALB GEO
COMMON /CARD2/ IHAZE,ISEASN, IVULCN,ICSTL,ICIR,IVSA,VIS,WSS,WHH, GEO

1 RAINRT GEQ
COMMON /CARD3/ M1,rid2, ANGLE,RANGE,BETA,REE,LEN GEO
COMMON /CARD4/ V1,v2,0V GEO
COMMON /CNSTNS/ PI,CA,DEG,GCAIR,BIGNUM,BIGEXP GED
COMMUON /CNTRL/ KMAX,M, IVMAX, NL,ML,IKLO,1SSGED GEO
COMMON /MODEL,” ZM(34),PM(34),TM(34},RFNDX(34),DENSTY(18,34) GEOQ
COMMON /PARMTR/ RE,DELTAS,ZMAX, IMAX, INQD, IBMAX, IPATH GEO
COMMON /RFRPTH/ 2ZP(35),PP(35),TP(35),RFNDAP(35),SP(38), GEO
1 PPSUM(35) , TPSUM(35) ,RHOPSM(36) ,DENP(16,35) ,AMTR(16,36) GEO
COMMON /SOLS/ AH1(68),ARH(EB), GEO

X NPATHS(68,16) ,PA(68) ,PR(68) ,ATHETA(35) ,ADBETA(35),Ly(89),UTURN,GED

X ANGSUN GEO
DIMENSION KMOL{16) GEO

CeeansokKMOL (K} IS A POINTER USED TO REORDER THE AMOUNTS WHEN PRINTING GEO
DATA KMOL/1,2,3,11,8,5,9,10,4,8,7,12,13,14,16,15/ GEO
Cosess INITIALIZE CONSTANTS AND CLEAR CUMULATIVE VARIABLES GEQ
- CeeseeDELTAS IS THZ NOMINAL PATH LENGTH INCRENMENT USED IN THE RAY TRACEGEQ
DELTAS = 5.0 GED
1ERROR = © GED
RE = REE GEO
1HMOD = My GEO
IMAX = ML GEO
CeseesZERO OUT CUMULATIVE VARIABLES GEO
00 100 1Is1,35 GEO
PPSUM(1) = 0.0 GEOD
TRSUM(1) « 0.0 GEO
RHOPSM(1) » 0.0 GEO
D0 100 Kal, KMAX GEO
AMTP (K, 1} « 0.0 GED
100 CONTVINUE GED
ZMAX 2 ZM{ IMAX) GED
1F{MOOEL.EQ.0) GO TO 148 GED
IF(1$5G€0.EQ. 1) GO YO 200 GED
TF(1TYPE.GE.2) GO YD 200 GEC
CessseNDRIZINTAL PATH, MODEL EQ 1 TO 7t INTERPOLATE PROFILE TO Mt Gto
00 120 tw=2,4L GEO
12 =} GEO
1F(R1.LT.2R(1)) GO TO 130 GED
120 CONTINUE GED
130 CONTINUE QEQ
1 = 13-t [<]:{]
PAC » (HI=ZM(11))/(ZM(12)=20(L1)) GeD

11

L te AT

100
105
110
115
120
1285
130
136
140
145
150
155
160
165
170
175
180
185
190
195
200
205
210
218
220
225
230
235
240
245
259
255
260
2685
270
2758
280
285
290
298

308
310
318
320
328
330
335
340
345
350

360
365
370
378
380
308
390



IP(1) = HY GED 385

CALL EXPINT(PP(1),PM(I1),PM(12),FAC) GED 400
TRP(1) = TM(L1)+(TM(12)-TM(11))*FAC GEQ 405
DO 140 K=1, KMAX GEO 415
CALL EXPINT(DENP{K,1),DENSTY(K,11),DENSTY(K,12),FAC) GEO 420
140 CONTINUE GEQ 425
Crses#CALCULATE ABSORBER AMOUNTS FOR A HORIZONTAL PATH GEO 430
146 WRITE(IPR,36) H1,RANGE,MODEL GEQ 435
36 FORMAT('OHORIZONTAL PATH AT ALTITUOE = ',F10.3, GEC 440
1 ' KM WITH RANGE = ',F10,3,' KM, MODEL = ' 13) GEQ 445
IKMAX = { GEO 450
1F(MOCEL.EQ.0) TP(1)=TM(1) GEO 455
TBBY(1) = TP(1) GEO *456
DO 160 Kx1,KMAX GED 460
IF(MODEL.EQ.O) DENP(K,1) s DENSTY(K,1) GEQ 465
W(K) = DENP(K,1)*RANGE GEO 470
WPATH(1,K) = W(K) GED 475
160 CONTINUE GEQ 480
WTEM = (286,.0-TP(1))/(296.0-260.0) GEQ 48S5
IF(WTEM,LT,0.)WTEM=D, GEO 490
IF(WTEM.GT. 1 )WTEM=1, GEG 495
W(9)=N(5)+WTEM GEQ 500
WPATH(1,9) = W(9} ’ GEO 505
GO TO 320 ) GEO 510
200 CONTINUE GEO 518
CesaseSLANT PATH SELECTED ) GEO 820
Cseees INTERPRET SLANT PATH PARAMETERS GEO 525
CALL GEQINP(MH1,H2,ANGLE,RANGE ,BETA, LTYPE, LEN HMIN,PHI,1ERROR) GEQO 530
1F(1ERROR.EQ.0) GO TO 210 GEQ 535
IF(1SSGEQ.NE.1)WRITE(1PR,38)} GEQ 540
38 FORMAT('0GEO: IERROR NE 0! END THIS CALCULATION AND SKIP T0° GEQ 545
{ o' THE NEXT CASE') GED 550
RETURN GEQ 555
210 CONTINUE GEO 560
CoeoseCLLCULATE THE PATH THROUGH THE ATMOSPHERE GEO 565
TAMT = 1 GEO 570
CALL RFPATH(H{,M2,ANGLE,PHI, LEN,HMIN, TAMT ,BETA, RANGE , BENDNG) GEQO S75
CeseseUNFOLD LAYER AMOUNTS IN AMTP INTO THE CUMULATIVE GEO 580
Co4222AMOUNTS IN WPATH FROM H1 TO W2 GEO 585
00 220 I«1,IPATH GE0 530
IF(HY.EQ.2P(1)) IHt = I GEQ 595
IF(H2.EQ.ZP(1)) 1HZ = I GEC 600
220 CONTINUE GEQ 605
JMAX 3 (IPATH=1)+LENe(MINO(IH1,1H2)=1) GEQ €10
IKMAX = JMAX GEQ 615
CovuesDETERMINE Lu(J), WHICH 1S THE NUMBER OF THE LAYER IN AMTP(K,L), GEO 620
Ce»+9eSTARTING FROM HMIN, WHICH CORRESPONDS TO THE LAYER v IN GEQ 625
CesessWPATH(J,K), STARTING FROM H1 GEO 630
CevessINITIAL DIRECTION OF PATH 1S DOWN GEO 635
Low [HY GEG 640
LDEL & =1 GEQ 645
IF{LEN.EQ.1 .OR. H1.GT.H3) GO TO 230 GED 650
CoesesINITIAL DIRECTION OF PATH 1S UP GEO 655
L »0 GED 680
LOEL = 1 GEO @65
230 CONTINUE GED @70
JTURN = 0 GEO 678
JMAXFP L aJMAX ¢ GEQ 680
00 280 Js1,JMAXPY GED 688

42
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Coess+TEST FOR REVERSING DIRECTION OF PATH FROM DOWN YO UP GEO 690

IF(L.NE.V ,OR. LDEL.NE.~1) GO TO 240 GED 685

UTURN = J GEO 700

) L=0 GEQ 705
%2 LDEL = +1 GEO 710
2 240 CONTINUE GEQO 715
X L « L+LDEL GEQ 720
}g'j - L(y) = L GEO 725
~3 250 CONTINUE GEO 730
Ce+e¢40AD TBBY AND WPATH GEO 735

Cess++TBBY IS DENSITY WEIGHTED MEAN TEMPERATURE GED 740

AMTYOT=0. GEQ 745

DO 255 K=1,KMAX GEO 750

. 265 WPATH(1,K) = 0.0 GEO 755

00 265 Ux1,JMAX GEO 760

L= L) GEO 765

TBBY(J) = TPSUM(L)/RHOPSM(L) GEG 770

ANTTOTxAMT TOT+RHOPSM( L) GEQ 77§

J1 o= y=t GEO 780

IF(J1.EQ.0) dJi = 1 GEO 785

DO 280 K=1,KMAX GEO 790

IF(K.EQ.9) GO TO 280 GEO 795

WPATH(J,K) = WPATH(JY,K)+AMTP(K,L) GEO 800

260 CONTINUE GEQ 805

WTEM = (296.0=TBBY(J))/(296.0-260.0) GEO 810

IF(WTEM.LT.0.0) WYEM = O. GEO 815

YF(WTEM,GT.1.0) WTEM = 1.0 GEO 820

WPATH(J,9) = WPATH(JU1,9)+WTEM*AMTP(5,1) GEQ 825

2656  CONYINUE GEQO 830

DO 270 Kt ,KMAX GEO 835

H{K) = WPATH(UMAX,K) GEO 840

270 CONTINUE GEC 845

Casses INCLUDE BOUNDARY EMISSION (f: GEC 850

Cusose 1. NON ZERO TBOUND IS READ IN ON CARD 1 GEQ 855

Cosere 2. SLANT PATH INTERSECTS THE EARTH (TBOUND GEC 860

Cosans SET TO TEMPERATURE OF LOWEST BOUNDARY) GEC 865
TF(TBOUND.EQ.0.0.AND.H2.EQ.ZM({ 1)) TBOUND=TM({1) GEO 870

CosvesPRINT CUMULATIVE ABSORBER AMOUNTS GEO 875

IF(NPR.EQ.1) GO YO 315 GEQ 880

N WRITE(IPR,42) GEO 885

- 42 FORMAT(////.' CUMULATIVE ABSDRBER AMOUNTS FOR THE PATH FROM' GEO 890

1 W HU YO0 2,//,73,'d,T9,'2',T18, ' TBAR', T30, 'H20, GEO 895

2 T42,'C02+',754,'03',T66, 'HNO3', T77,'03 UV',T86, 'CNTMSLFt ', GEO 900

+ TO08, 'CNTMSLF2',T111, 'CNTMFRN' GEQ 905

3 /T8, (KM)',T1D, ' (K)*,T31, ! (SCALED LOWTRAN UNITS)', GEO 910

4 T62,'ATM CN)',T74, ' (ATM CM)*, GEQ 9t5

5 T84, ' (MOL CM=2)',T96,'(MOL CM=2)',T108,"'(MOL CM=2)",/) GEO g20

Ce#+4wGOING DOWN, LP = 0, GOING UP, LP = 1 GEQ 925

WP ox GEO 930

TF(LEN.EQ.1 ,OR. W1.GY.H2) LP = O GEQ 835

00 300 Jut,JMAX GEQO 940

L L) GEQ 945

IF(J.EQ.UTURN) LP = 1t GEO 950

LZ v LeLP GEQ 053

IF(NPR.NE, 1 )JWRITE(IPR,44)u,ZP(L2),TBBY(U), (WPATH(J KMOL(K)) ,Ka GEO 960

X t,8) GED 965

44 FORMAT(13,¢9,3, £9.2,1P3E13,3) GEO 970

300 CONTINUE GEQO @75

IF(NPR.NE, 1 )URITE(IPR,46) GFO %80
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46 FORMAT(///,73,'J',T09,'Z',T17,'N2 CONT' 728, 'MOL SCAT',T43,
1 "AER 1',T55,'AER 2',T67, 'AER 3',T79, 'AER 4',T091, 'CIRRUS',/
2 T8, 1 (KM} ¢, /)
LP = i
IF(LEN.EQ.1 .OR. H1.GT.H2)} LP = 0
DO 310 J=1,UMAX
L= Lu()
IF(J.EQ.JUTURN) LP = 1
LZ = L¥LP
IF(NPR,NE. 1)WRITE{IPR,48) J,ZP(LZ)+(WPATH(J ,KMOL(K)) K=8,15)
48 FORMAT(13,F8.3,1P7€12.3)
310 CONTINUE
Co*x3#PRINT PATH SUMMARY
315  IF(ISSGED.EQ.1) GO TO 320
WRITE(IPR,40)H1,K2,ANGLE,RANGE, BETA, PHI  MMIN, BENDNG, LEN
40 FORMAT(//,'0SUMMARY OF THE GEOMETRY CALCULATION',//,

1 10X, 'H1 = ',F10.3,' KM', /, 10X, 'H2 = ' F10.3,' KM',/,
110X, "ANGLE = ',F10.3,' DEG',/,10X,'RANGE = ',F10.3,' KM',/,
310X, *BETA = i ,F10,3,' DEG',/,10X,'PHL = ' F10.3,' DEG',/,
4 10X, 'HMIN = ' F10.3,' KM',/,10X, 'BENDING = ',F10.3,' DEG',/,
5 10X, 'LEN = ',110)

320 CONTINUE
Ce»##4CALCULATE THE AEROSOL WEIGHTED MEAN RH
IF(W(7).GT.0.0 .AND, ICH(1).LE.7) W(15) = W(15)/W(T)
1F(W(12).G7.0.0 AND, ICH(1).GT.7) W(15) » W(15)/W(12)
Cw#s#+PRINT TOTAL PATH AMOUNTS
IF{ISSGED.EG.1) RETURN
WRITE(IPR,50) (W(KMOL(K)}),K=a1,18)
50 FORMAT{////.' EQUIVALENT SEA LEVEL TOTAL ABSURBER AMOUNTS',//,
T18,'1420',730,'C02+',742,'03',754, 'HNO3' ,T65, 03 UV!',
T75, 'CNTMSLF1',T87, "CNTMSLF2!,T100, ! CNTMFRN' ,
/+720,' (SCALED LOWTRAN UNITS)',
T50, ' (ATM CM)',T63,'(ATM CM)',T73,
V(MOL CM=2)',TE5,' (MOL CM=2)!,TST7,'(MOL CM=2)!,
//10%X,1p8EY2.3,///,
T15,'N2 CONT',T28, 'MOL SCAT',T41,'AER 1', 753, 'AER 2',
165, 'AER 3',777, 'AER 4',787,'CIRRUS',T99, 'MEAN RH'/,
T99, ' (PRCNTY)',// 10X, 1P7E12.3,0PF12.2)
RETURN
END

N+ HWE O~
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GEO
GEO
GEO
GEQ
GEOQ
GEO
GEO
GEQ
GEQ
GEQ
GEO
GEO
GEO
GEO
GEQ
GEOQ
GEOD
GEO
GEQ
GEO
GEQ
GEO
GED
GEQ
GEOQ
GEO
GEOQ

GEOD
GEQ
GEO
GEQ
GEQ
GEOQ
GEQ

GED
GEQ
GEO
GEQ

985

990

995
1000
1005
1010
1018
1020
1025
1030
1035
1040
1045
1050
1065
1060
1065
1070
1075
1080
1085
1090
1095
1100
1105
1110
1115
1120
112%
1130
1138
1140
1145
1160
1165
1160
1165
1170
178
1180
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SUBROUTINZ GEOINP(H1,H2,ANGLE,RANGE,BETA,ITYRE,LEN,HMIN,PHI, GIN 100

1 IERROR) GIN 105

. (T I L e T P Y R e T A L Ly ot L TP T Y P I P Tt ¥ T 3¢ IR R X )

¢ GEQINP INTERPRETS THE ALLOWABLE COMBINATIONS OF INPUT PATH GIN 115

" ¢ PARAMETERS INTO THE STANDARD SET Hi,H2,ANGLE,PHI,HMIN, AND LEN. GIN 120

) ¢ THE ALLOWABLE COMBINATIONS OF INPUT PARAMETERS ARE~ FOR ITYPE « 2,GIN 125
¢ (SLANT PATH HY TO H2) A. H1, H2, AND ANGLE, B, H1, AKGLE, AND GIN 130 '

- ¢ RANGE, C. H1, H2, AND RANGE, D. Hi, H2, AND BETA = © GIN 135

¢ FOR ITYPE = 3 (SLANT PATH Hi TG SPACE H2 = 100 KM), GIN 140

¢ A. H1 AND ANGLE, B. H1 AND HMIN (INPUT AS H2). GIN 145

c THE SUBROUTINE ALSO DETECTS BAD INPUT (IMPOSSIBLE GEOMETRY) AND GIN 150

c ITYPE = 2 GASES WHICH INTERSECT THE EARTH, AND RETURNS THESE GIN 155

. c CASES WITH ERROR FLAGS. GIN 160

c THE SUBROUTINE FNDHMN IS CALLED TO CALCULATE HMIN, THE MINIMUM  GIN 165

c HEIGHT ALONG THE PATH, AND PHI, THE ZENITH ANGLE AT H2, USING THE GIN 170

c ATMOSPHERIGC PROFILE STORED IN /MODEL/ . GIN 175

[ L R Tt e Pt L T L T L T T L L E T (YRR ¥ 1)

COMMON /IFIL/ IRD,IPR,IPU,NPR GIN 185

COMMON /PARMTR/ RE,DELTAS,ZMAX,IMAX,IMOD,IBMAX,IPATH - GIN 190

COMMON /CNSTNS/ P1,CA.DEG,GCAIR,BIGNUM,BIGEXP GIN 195

ITER = 0 GIN 200

. IF(ITYPE.NE.3) GO TO 120 GIN 208

C##s+xSLANT PATH TD SPACE _GIN 210

s Cos##sNOTE: IF BOTH HMIN AND ANGLE ARE 2ERO, THEN ANGLE IS GIN 215

ol CH222+ASSUMED SPECIFIED . GIN 220

DN 1F(H2.NE.0,0) GO TO 110 GIN 225

i ﬁg Cew#3+CASE 3A! H1,SPACE,ANGLE GIN 230

'1£¥’ IF(NPR.NE.1)WRITE(IPR,10) GIN 235

bt 10 FORMAT(//,' CASE 3A: GIVEN H{,H2=SPACE,ANGLE') SIN 240

A M2 = ZNAX GIN 245

i CALL FNDHMN(H1,ANGLE,H2,LEN, ITER,HMIN,PHL, IERROR) ) GIN 250

o R IF(1ERROR,EQ.~5) RETURN "GIN 255

- GO 7O 200 GIN 260

o 110 CONTINUE - GIN 265

¥ el Ces»+CASE 3B! H1,HMIN,SPACE GIN 270

Ll IF(NPR.NE. 1)WRITE(IPR,12) GIN 275

A 12 FORMAT(//,' CASE 3B: GIVEN H1i, HMIN, H2sSPACE') GIN 280

FIaY HIMIN = H2 GIN 285

Vo H2 = ZMAX GIN 290

AL IF(K1.LT.HMIN) GO TO 9001 : GIN 295

-giﬁ; CALL FNDHWMN(HMIN,50.0.H1,LEN, ITER, HMIN,ANGLE , 1ERROR) GIN 300

- CALL FNDHMN(HMIN,90.0,H2,LEN, ITER,HMIN,PHL, TERROR) GIN 305

: IF(HMIN.LY.H1) LEN = 1 GIN 310

Go 1O 200 GIN 318

120 CONTINUE GIN 320

IF(ITYPE,NE.2) GO TO 9002 GIN 325

IF{RANGE.NE.0.0.OR.BETA.NE.0,0) GO TO -3¢ GIN 330

CeseesCASE 2A! M1, H2, ANGLE . GIN 335

1F(KPR.NE, 1)WRITE(1PR,16) GIN 340

18 FORMAT(//, ' CASE 2A: GIVEN H1, H2, NGLE') GIN 345

1F(H1.GE.H2,AND.ANGLE.LE.90.0) GO TO 9004 GIN 350

IF(H!1.EQ.0.0 .AND. ANGLE.GT.90.0) GO TO 9007 GIN 35%

TF{H2.LY.M1.AND,ANGLE .GT.90.0,AND.NPR.NE, 1) WRITE(IPR,18) LEN GIN 360

15 FORMAT(//,' EITHER A SHORT PATH {LEN=Q) OR & LONG PATH ', GIN 368

1 'THROUGH A YANGENT HEIGH: (LEN«t) 1§ PO{SIBLEt LEN » !, QIN 370

2 13) GIN 378

H2ST = H2 . , GIN 380

CALL FNDHMN(H1,ANGLE ,H2, LEN, ITER, HMIN, PHI , 1ERROR) GIN 388

1F(H2.NE,HZST) GO YO 9007 QIN 390

3
s

i

T
7
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G0 10 200 GIN 395

130 CONTINUE GIN 400

IF(BETA.EQ.0.0) GO TO 133 GIN 405

CALL FDBETA(H1,H2,BETA,ANGLE,PHI,LEN,HMIN, IERROR) GIN 410

GO TO 200 GIN 415

133 CONTINUE GIN 420

IF{ANGLE,£Q.0.0) GO TO 140 GIN 425

Ce*eerCASE 2B: H1, ANGLE, RANGE GIN 430

CessesASSUME NO REFRACTION GIN 435

IF(NPR.NE.1)WRITE(IPR,18) GIN 440

18 FORMAT(//,' CASE 28:, GIVEN Hi, ANGLE, RANGE',// GIN 448

1 10X, "NOTE: H2 1S COMPUTED FROM K1, ANGLE, AND RANGE ', GIN 450

2 'ASSUMING NO REFRACTION') GIN 455

R1 = RE+H1 GIN 460

R2 » SQRT(R1%*2+RANGE*#2+2,0+R1*RANGE*COS(+ANGLE/DEG)) GIN 485

H2 = R2-RE GIN 470

tF(H2.GE.0.0) SO 1O 135 GIN 478

H2 = 0.0 GIN 480

R2 = RE+H2 GIN 488

RANGE = =R1+COS(ANGLE/DEG)-SQRT(R2#+2-R1+424(SIN(ANGLE/DEG))ee2) GIN 480

IF(NPR.NE.1)WRITE(IPR,17) RANGE GIN 498

17 FORMAT(//,10X, 'CALCULATED H2 IS LESS THAN ZERO:',/, GIN 500

1 10X, 'RESET H2 = 0.0 AND RANGE = ',F10.3) GIN 505

A 138 CONTINUE GIN 510
Y Co+#s«NOTE: GEOMETRIC PHI IS NEEDED YO DETERMINE LEN(O OR 1). GIN S15§
. &:':,f'b: CeswesPHI 15 THEN RECOMPUTED [N FNDHMN GIN 520
‘ﬁf’j‘ PHI = 180.0-ACOS( (R2#%2+RANGE++2-R1%%2)/(2,0¢R2+RANGE) ) sDEG GIN 525
£ LEN = 0 GIN 530
Fsﬂ IF(ANGLE.GT.90.0.AND,PHI.GT,90.0) LEN = { GIN 535
?_'an CALL FNDHMN(H1,ANGLE,H2, LEN, ITER, HMIN, PH!, IERROR) GIN 540
: -_g‘-} GO TG 200 GIN 545
: 140 CONTINUE GIN 550
Cesws#CASE 2C3 Hi, H2, RANGE GIN 555

i IF(NPR.NE.1)WRITE{IPR,19) GIN 580
53“\ 19 FORMAT{//,' CASE 2C: GIVEN H1, H2, RANGE',//, GIN &85
A 1 10X, 'NOTE: ANGLE IS COMPUTED FROM Hi, H2, AND RANGE ‘', GIN 570
& 2 "ASSUMING NO REFRACTION!) GIN 575
iy IF{ABS(H1-H2).GT.RANGE) GO TO 8003 GIN 580
& R = HI14RE GIN 585
;%; R2 = H2+RE . GIN 590
5y, ANGLE = 180,0-ACOS({ (R1++2+RANGE##2-R2%+2)/(2.0%R1sRANGE) ) *DEC GIN 595
i PHI = 180.0-ACOS((R2+*2+RANGE®*2~R1%%2)/(2,0+R2%RANGE) ) ¢DEG GIN 600
LEN = 0 QIN 805

. IF(ANGLE.GT.90.0.AND.PHL.GT,90.0) LEN = GIN 610
Py CALL FNDHMN(H{,ANGLE,H2,LEN, ITER,HMIN, PH! 1ERROR) GIN 815
200 CONTINUE GIN 820

N Co#eweTEST IERROR AND RECHECK LEN GIN 625
38 1F(1ERROR.NE.0) RETURN GIN 630
-‘4,, LEN = 0 GIN 635
. IF(HMIN.LY, AMIN (H1 . H2)) LEN = 1 GIN 640
,3 CeesssREDUCE PATH ENDPOINTS ABOVE ZMAX TO ZMAX GIN 848
T 1F (MRIN,GE. 2MAX) GO TO 9008 GIN 650
IF(H1.GT.ZMAX ,OR. H2,.GT.ZMAX) CALL REDUCE(M1,H2,ANGLE,PHI,ITER) GIN 65§

A0 CeeessAT THIS POINY THE FOLLOWING PARAMETERS ARE DEFINED: GIN 660
g Coenne MY ,H2, ANGLE, PHI , HMIN, LEN GIN 668
.n‘a, IF(NPR.NE, 1 )WRITE(IPR,20) H1,H2,ANGLE,PHI ,HMIN,LEN GIN 670
fﬁ”g“ 20 FORMAT(///,' SLANY PATH PARAMETERS IN SYANDARD FORM',//, GIN 678
o 110X, 'H1 = ' F10,3,' KM',/,10X, 'H2 « ',F10.3,' KM',/, GIN 680
2 10X,'ANGLE = ',F10.3,' DEG',/,10X,'PH] = ',F10,3,' DEG',/.GIN 6885
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3 10X, '"HMIN = ', F10.3,' KM',/,10X,'LEN - ',110) GIN 890

RETURN
c".“ ng 695
Cosxu%ERROR MESAGE N 7es
Crnses SAGES GIN 705
9001 CONTINUE SN Tis
. WRITE(IPR, 40) H1,HMIN GIN 790
‘°‘F°“";}(18259ﬂ"; CAsE 3 (W1, HMIN,SPACE): ERROR IN INPUT DATA', GIN 72§
AL JF12.6, IS LESS THAN WMIN s ‘,F12,6) GIN 730
_ 9002 WRITE(IPR,42) ITYPE,1TYPE oIn 799
— 42 FORMAT('OGEOINP: ERROR IN INP
. 1 ' 2,0R3 ITYPE = -.’i“éfsgéT?z)’“"‘ NOT EQUALTO GIN 7e0
s GO T0 9900 A
b 9003 WRITE(IPR, 43) K1, K2, RANGE N 780
o FORMAT (' OGECINP, CASE 2C (W1,H2,RANGE):
s RANGE): ERR
S 110X, 'ABS(H1-H2) GT RANGE; H1 ..".Ha?e.F ORN;N-I?PgIaDQTA.'”' ol
S 2t RANGE = !,F12.6) e SN e
o a0 TO 9800 GIN 7ea
] 9004 CONTINUE SN res
B . MRITE(IPR,44) W1 ,K2,ANGLE GIN 790
ER 4 FORMAT('0 :
,Fon T(OGEQINR, CASE 28 (W1 ,H2,ANGLE)t ERROR IN INPUT DATA', GIN 795
N R ST L IO 1S GREATER THAN OR EQUAL TO H2 =,  GIN 800
'¢§ﬁ 228 /0K, AN E = ',F12.8, IS LESS THAN OR ', GIN 805
R G0 TO 9900 A
ﬁ% 9007 WRITE (18R, 48) o 4
o 8 FORMAT('QGEOINP, ITYPE = 2: SLANT PATH s
% FORMAT(L0GEOINP, LTYPE = 2: INTERSECTS THE EARTH', GIN 825
}.3@ GO YO 9900 IN 98
Hag s0d8 zg;;%%gnégg) ZMAX , H1 ,H2  HMIN SN o3
INP- THE ENTIRE PATH LIES ABOVE THE '
! :OFH"rHE Qrg?gpuza)l‘clmurue'.//.1ox,-zmx - 'Tg:‘zfg?gx.’ g{: 3;3
s R [ '
ss0c rzanon T " G12-8EK ! Ha s ,G12.6,' HMIN = ',G12.6) GIN 85§
RETURN oN se0
RET GIN 865
GIN 870
417
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SUBROUTINE REDUCE(H1,H2,ANGLE,PHI,ITER) ROU 100
[ R L A L T L T T T T T Y O (R D

[+ ZMAX 18 THE HIGHEST LEVEL IN THE ATMOSPHERIC PROFILE SYORED IN ROU 110

[ COMMON /MODEL/. 1IF M1 AND/QR H2 ARE GREATER THAN ZMAX, THIS RDU 2145

[ SUBROUTINE REDUCES THEM TO ZMAX AND RESETS ANGLE AND/OR PHI ROU 120

c AS NECESSARY, THIS REDUCTION IS NECESSARY,FOR EXAMPLE FOR RDU 125

[ SATELLITE ALTITUDES, BECAUSE (1) THE DENSITY PROFILES ARE ROU 130

c POORLY DEFINED ABOVE ZMAX AND (2) THE CALCULATION TIME FOR RDU 135

[+ PATHS ABOVE ZMAX CAN BE EXCESSIVE { EG. FOR GEOSYNCHRONOUS RDU 140

[+ ALTITUDES) ROU 145

N C‘ttut.#u-‘cuntunnuuuuvuwt.u‘uut.ut-utvnuottt.c.ottuttﬂm) 150

COMMON /IFIL/ TRD,IPR,1PU,NPR RDU 158

COMMON /PARMTR/ RE,DELTAS,ZMAX,IMAX,IMOD, IBMAX, IPATH RDU 160

COMMON /CNSTNS/ PI,CA,DEG,GCAIR,BIGNUM,BIGEXP RDU 165

IF(H1.LE.ZMAX ,AND., H2.LE.ZMAX) RETURN ROV 170

CALL FINDSH({H1,SH,GAMMA) ROU 175

CPATR = ANDEX(HM1,SH,GAMMA)+(RE+H1)*SIN{ANGLE/ODEG) ROU 180

CALL FINDSH{ZMAX,SH,GAMMA) RDU 8§

CZMAX = ANDEX({2MAX,SH,GAMMA) « { RE+ZMAX) ROU 190

ANGMAX = 180,0-ASIN(CPATH/CIMAX)sDEG RDU 195

IF(H1.LE.ZMAX) GO TO 120 RDU 200

Ht = ZMAX ROU 205

ANGLE = ANGMAX ROU 210

120 CONTINUE ROU 218

IF{H2.LE.ZMAX) GO TO 130 ROV 220

H2 = IMAX ROU 225

PHI = ANGMAX ROU 230

130 CONTINUE ROU 235

WRITE(IPR,20) ZMAX,ANGMAX RDU 240

20 FORMAY(///,' FROM SUBROUTINE REDUCE: ',/, ROU 245

t 4X, 'ONE OR BOTH OF H1 AND H2 ARE ABOVE THE TOP OF THE ', ROU 250

2 ‘ATMOSPHERIC PROFILE ZMAX = ' F10.3,' AND HAVE BEEN RESET LN RDU 258

3 'TO ZMAX',/,4X,'ANGLE AND/OR PHI HAVE ALSO BEEN RESET YO °*, ROU 280

4 'YHE ZENITH ANGLE AT ZMAX = ',F10.3,' DEG') ROU 285

200 CONTINUE ROU 270

RETURN ROV 278

END ROU 280
'5.‘ .
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120

SUBROUTINE FDBETA(H1,H2,BETA ANGLE,PHI,LEN,HMIN,IERROR)

GIVEN H1,H2,AND BETA (THE EARTH CENTERED ANGLE) TH1IS SUBROUTINE
CALCULATES THE INITIAL ZENITH ANGLE AT Hi THROUGH AN ITERATIVE
PROCEDURE

COMMON /IFIL/ IRD,IPR,IPU,NPR

COMMON /PARMTR/ RE,DELTAS,ZMAX,IMAX,IMOO, IBMAX, IPATH
COMMON /CNSTNS/ PI,CA,DEG,GCAIR,BIGNUM,BIGEXP
DATA TOLRNC/1.0E-4/,1TERMX/10/

IFLAG = 0

1F(H1.GT.H2) GO TQ 100

IORVER = {

HA = Hi

HB8 = H2

GO YO 120

CONTINUE

10RDER = -1

HA = H2

K3 = Hi

CONTINUE

Coz4a#SET PARAMETER TO SUPRESS CALCULATION OF AMOUNTS

1AMT = 2

Coeus2GUESS AT ANGLE, INTEGRATE TQ FIND BETA, TEST FOR
Cows»sCONVERGENCE, AND ITERATE
CesesvfFIRST CUES3 AT ANGLE: USE THE GEOMETRIC SOLUTION(NO REFRACTION)

Ao
4

26

xﬁﬂf}'}c:ﬂ; o ri! o

G D -

ITER = 1
FA = RE+HA
RS = RE+H3
SG = SQRT(RAs*2+RB##2-2.0%RA*RBsCOS(BETA/DEG))
ANGLE1 = 180,0~ACOS((RA®02+5G*+2-RB%%2)/(2.0+RA*50) }*DEG
HMIN = HA
[F(ANGLE!.CT.50.0) HMIN = RA*SIN(ANGLE!/DEG)=RE
IF(HMIN.GE.Q.0) GO TQ 310
1FLAG = 1
HMIN = 0.0
CALL FNDHMN(HMIN,90.0,HA,LEN, ITER,HMIN,ANGLE1, JERROR)
CONY INUE
IF(NPR.NE, 1)WRITE(IPR,24)
FORMAT(///,' CASE 20% GIVEN Ht, H2, BETA:',//,
' ITERATE ARQCUND ANGLE UNTIL BETA CONVERGES',//.
©OITER . ANGLE',T21,°'BETAY, 730, 'ORETA', 746 'RANGE?,
151, "HMIN' 161, 'PHT ', TTQ, 'BENDING®,/,
Y10, ' (DEG)', 121, ' (DEG)*, T30, t(JEG) ', T4t (KM},
TST. {KM)', TG0, P (DEG) ', Y71, (DEG) ', /)
LEN « 0
1F(ANGLE1.GT.80.0) LEN = 1
CALL rgonun(uA.ANBLe‘.Ns.LEN.lrsn.HHXN.an.xanaon)
LEN »
IF(HMIN.LT.HA) LEN = |
CALL RFPATH({HA KB, ANGLEY,PHI, LEN,NMIN, IAMT ,BETA1 RANGE , BENONG)
DBETA = DETA-BETAY
1F(NPR,ME, 1 )WRITE(IPR.26) ITER , ANGLEY ,8ETA1 ,DBETA, RANGE ,HMIN, PHT,

X BENONG

FORMAT(18,3F10,4,2F10.3,2F10,4)

1F(1FLAG.EQ. 1 JAND. BETAL.LT,BETA) GO TO 9008
ITER = 2

DANG » (BETA/25.0)¢e2

I#(DANG,LT.0.001) DANG & 0.001
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8ET
BET
BET
BET
BET
BET
BET
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BETY
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BET
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BET
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BET
UET
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BET
BET
BET
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BET
JET
BET
BET
8ET
[ 134

BET
BET
BET
UET
BEY
BEY
8ET
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BET
BET
8eY
BEY
BET
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105
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130
135
140
145
150
155
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170
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180
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195
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ANGLE2 2 ANGLE1-DANG
IF(ANGLE2.LT.0.0) ANGLE2 = 0.0
LEN = 0
IF(ANGLE2.GT.90.0) LEN = 1
CALL FNOHMN(HA,ANGLEZ,HB,LEN,1TER,HMIN,PHI, JIERROR)
LEN = 0
IF(HMIN.LY.HA) LEN = 1
CALL RFPATH(MA,HB,ANGLE2,PKI, LEN,HMIN, IAMT,BETA2,RANGE, BENDNG)
DBETA = BETA-BETA2
IF(NPR.NE. 1 )WPITE(1PR,26) ITER,ANGLE2,BETA2,DBETA,RANGE ,HMIN, PHI,
% BENDNG
ANGLE3 = ANGLE2
BETA3 = BETA2
IF(ABS(DBETA).LE.TOLRNC) GO TO 340
320 CONTINUE
ITER = ITER+!
ANGLE3 = ANGLE2+(ANGLE2-ANGLEY)«(BETA-BETA2)/(BETA2-BETAY)
LEN = ©
IF(ANGLE3.GT,90.0) LEN = 1
CALL FNDHMN(HA,ANGLE3,.HB,LEN, ITER,HMIN,PKI, IERROR)
LEN = 0
IF(HMIN.LT HA) LEN = 1
CALL RFPATH(HA,HB,ANGLE3,PHI,LEN,HMIN,IAMT ,BETA3,RANGE,BENONG)
DSETA = BETA-BETAJ
IF(NPR.NE, 1)WRITE{IPR,26)ITER,ANGLE3,BETA3,DBETA ,RANGE ,HMIw,PHI,
% BENONG
IF(BETA3.LT.BETA.AND.RMIN.LT.0.0) GO TO 8005
ANGLE! = ANGLE2
ANGLE2 = AKGLE3
BETAY = BETA2
BETA2 = BETA3
IF(ABS(BETA=BETA3).LT.TOLRNC) GO TO 340
IF{1TER.GT.ITERNX) GO YO 9006
G0 10 320
340 CONTINUE
IS(HMIN.LY.0.0) GO TO 9005
Cese+oCONVERGED TO A SOLUTION
ANGLE » ANGLE3
BETA = BETA3
CeseeaASS5iGH ANGLE ANO PH1 TQ PROPER Wt AND M3
1F(lOADER.EQ.t)} GO TQ 350
TEMP = PH
PHI « ANGLE
ANGLE = TEMP
359 CONTINUE
RETUAN
Cesene
CeaoosERROR MESSAGES
Cesave
9005 COMTINUE
LE(NPR.NE. 1 JWAITE(IPR.48)
48 FORMAY('OFDOETA. CASE 20{M!,H2,BETA)! REFSAGTED TANGENT
| RELIGHY 15 LESS THAN 2ERO-PATH INTERSECTS THE EARTH',
2 J7.10%,Y0EYA 1S 100 LARGE POR THIS W1 ARD NZ')
GO0 0 9960
0608 CONTINUE
IF(NPR.NE, ) )WRITE(IPA, 46)H! , H2 , BETA, ITER, ANGLEY ,BETA Y, ANGLED,
1 BETAZ, ANGLES , QETAD
48 PORMAY('QFDOETA, CASE 20 (Mt H2,8ETA): SOLUTION D10 NOT ',
v CONVERQE' . /7, 10K, 'MY & ', F12,6," N2 s ', 113,60,
' HEYA w ~,F12.8,° ITERATIONS » * 14,//,
10X, 'LAST YHREE [TERATIONS *,.//.
{1OX, ' ANGLE » *,Pt8.0." BETA « ', 10.9))
9000 1ERROR = ¢
RETURN
€D

o G KD o

50

BET
BET
BET
BET
BET
BET
BET
BET
BET
BET
BEY
BET
BEY
BET
BET
BET
BET
BET
B8ET
BET
BEY
BET
BET
BET
BET
BEY
8ET
BEY
BET
BET
BEY
BET
BET
BET
BET
agy
BETY
BET
BET
BET
8ET
8EY
L124
BET
BEY
8ET
[[134
.1
8T
oetr
BEY
agY
134
8ET
BET

(.13
8k
[ 134
eEr
GEY
it
[ 134
ety
nEY
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SUBROUTINE EXPINT(X,X1,%2,A) XIN 100
< EXPONENTIAL INTERPQLATION XIN 105
IF(X1.€Q.0.0 ,OR. X2.EQ.0.0) GO YO 100 XiN 110
X » Xte(X2/X1)wep XIN 115
RETURN XIN 120
v 100 X = X14(X2~X1)eA XIN 128
o RETURN XIn 130
\‘ END XIN 138
‘t'y .
",.(
L.
o
‘
AT
SUBROUTINE FNDHMN(H?,ANGLE,H2, LEN, ITER,HMIN,PH], IERROR) 100
Costossust®oaetrnucetsdsso®tsosstntaosttosiydoniestrtecsitadsssscssdsshity 108
C THIS SUBROUTINE CALCULATES THE MINIMUM ALTITUDE HMIN ALONG HMR 110
[ THE REFRACTED PATH AND THE FINAL ZENITH ANGLE PHI. HMn 11§
[ THE PARAMETER LEN INDICATES WHETHER THE PATH GOES THROUGH HMN 120
[ A TANGENT HEIGMT (LEN®=')} GR NOT (LENs=Q). 1IF ANGLE > 90 AND HMN 125
c Ht > H2, THEN LEN CAN EITHER BE 1 OR O, AND TME CMOICE Is & HMN 130
c LEFY YO THE U3ER. HMN 135
c THE (INDEX OF REFRACTION ~ 1,0) 1S MGDELED AS AN EXPONENTIAL HEN 140
[ BETWEEN [HE LAYER BOUNDARIES, WIrH A SCALE HEIGHT SN AND AN HMN 145
c MAQUNT AT THE GROUND GANMA. HMN 150
c CPATH 1S THE REFRACTIVE CONSYANT FOR THIS PATH AND HMN 158
c EQUALS  INDEX(H1)e{RE+H1)¢SIN(ANGLE). HMN 160
c‘..“l..o0.‘!.‘t0...oit‘i.00!0.00!‘..Q!é*.0tt'......'.C‘..C.O..COU....OM 16%
COMMON /IF1L/ IRD,1PR,I1PU.NRR HMN 170
GCOMMON /PARMTR/ RE,DELTAS,ZMAX, IMAX, INGO, [BMAX, IPATH HMN 175
COMMON /CNSTNS/ P1,CA,DEG,GCAIR,BIGNUM,BIGEXP HMN 180
COMMON /CNTRL/ KMAX, M, IKMAX, N, ML, 1KLOD, ISSGEQ HMN  1BS
QATA OH/1.0/,ETA/5.0E-8/ HMN 190
CeeeoeETA NAY BE TUO SMALL FOR SOME COMPUTERS. TRY 1.0E-7 FOR 33 81t MR 105
c..ucuoau UACMINES HMN 200
GRFACT IS REFRACTIVE CONSTANT FOR THE PATMH MMM 208
c MMM 210
CAFRCT(H) = (RE#R)SANDEX(N, SN, GANMA) NN 1S
Ned WM 220
CALL FINOSH MY, SM, BAMMA) HMM 228
CPATH » CRFRCT(M}eSIN(ANGLE/DEQ) N 230
CaLbL FINDSM(M2,5H,CANMA) W 235
S : . M2 « GHAFRCT(H2) HUN 240
nie R : . EF(ABS(CPATN/CHZ) GV, 0) GO Y0 300 NN 248
_=.zg__-1 7 1P(ANGLE.OT.90.0) <3 TO 109 HN 250
i LEN = O 3%
Ny 3 : HRIN & MY / MM 280
g; . G0 YO 180 MM 288
AY - 100 COnTINUE M 270
LR, %2 CIFCILLENZ) LR e L HH 218
. SRyl . IPCLEN.EQ.1) GO TO 110 N 280
¥ : © NN e @ AN Q8
: L : : NN s W2 1N 290
50 T ied HNN 238
3 110 Continug W 300
i“ T CoraoslONG PATH THROUGH A TAKGENT MELQST, ey 308
) : . - QreeseSfLet TTERATIVELY O THE TANGENT HEIOMT NT, N 3419
RN ' i CossosHt 135 THE HELIGHT 70K WHICH INDER(MT)s{REeHT) = CPATH. 1L 11
A CaLy FINGSNIG, 0,5, 0AMHA) W 330
he . ’ CHIMN = CRFRCTI0,0) 328
Quuuoﬂ BETA CaSes {1VER30), ALLQW PO MT ¢ 6.0 ek 330
iy : TP{LTER.EQ.0 .aKD, CPATH.LY.C®IN) GO YO 180 w323
. ‘ - HE1 + (REsHY)SENLANGLEZORG) ~RE L - T 1)
CALL FINDSH{RTY, SH, GaMAA) M 348
CT1 & TRFACY{NTY) WN 350
HTZ » ®HT1=UN w359
CALL PIHDSH{KYTD, SH, Qa8 ) w380
Gty » CRERST(NTI) KW 38%
CosevsligRATE YO FIND WY W 370
. K« 2 by 378
* 126 CONTINUE N 380
. H » Ne} N JRS
HT3 = HIQe(HIZ-MTIJo(CPATH-CT2)/(CYI-CTL) Wi 390
51
NG
*t»g
o i ’
)
R
(2 !
e
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o CALL FINDSH{HT3,SH,GAMMA) HMN 395

. CT3 = CRFRCT(HT3) HVN 400

- DC = CPATH-CT3 HMN 405

: IF(ABS({CPATH~CT3)/CPATH).LT.ETA) GO TO 130 HUN 410

(s IF(N.GT.15) GO TO 210 HMN 415

) HT1 = H12 HMN 420

CTy = CT2 HMN 425

Y HT2 « HT3 HMN 430

B> €12 = C13 HMN 435

Y GO TO 120 HMN 440

L 130 CONTINUE HMN 445

* HT = HT3 HMN 450

HMIN *» HT HMN 455

GO TO 160 HMN 480

150 CONTIKUE HNN 465

) 1F(1SSGEO.EQ.0) GO TO 155 HMN 470

0 1ERRONa~5, HMN 475

el RETUAN HEN 480

o 155  COMTINUE HMN 484

! CeeeasTANGENT PATH INTERSECTS EARTH HMN 490

< S H2 = 0.0 HMN 495

L HMIN = 0.0 HUWN 500

. LEN = © HMN 505

e CH2 = CMIN HMN 510

T IF(1SSGED.NE.1)WRITE{1PR,22) H1,ANGLE §13

22 FORMAT(///,' TANGENT PATH WITH Hi w ',F10.3,' AND ANGLE » *, MMN 820

v 1 F10.3,' INTERSECTS THE EARYH'.//.10K,'H2 MAS BEEN RESET °, 528

2 ‘10 0.0 AND LEN YO 0') 530

538
S40
54%
53¢
558

160 CONT INUE
CoaoenCALCULATE THE ZENITM ANGLE PH1 AT M2
PMI = ASIN(CPATH/CH2)eDEG .
TF(ANGLE.LE.90.0 .OR, LEN.EQ.1) PMI » 180.0-PN!
RETUAN
C:teswM? T TANGENT MEIGMT FOR THIS Nt AND ANGLE

200 CONTINUE 565
WHITELIPR,20) 811G
20 FORHAT('QM2 IS LESS THAN THE TANGENT MEIGMT FOR TMIS PATH *, 579
1 "AND CANNDY BE AEACMED') b1
1ERROA = 2
RETURN %80

A0 CONTEINUR
0C = COATM-CTY
WRITELIGR,2C) N, CIATH.CTI.OC, M1
24 FQRNAT{ 7/, 0FRUN SUSROUTIBE ENQMMN 10 2/,

Eﬁfiiiiﬁ?iﬁﬁ.%ﬁié-ﬁﬁi g

H 10%, " THE RIDCEEQURE YO FIND THE ?Mur NELGHT DID WOT *, 615
2 CCONVERG APTER ', 13,' LTERAYIONS®, 620
"3 10K, 'CPATH « t FR2.8, 0 m-.ff.m.-cu ® L F12.9,° M £33
& £1.10%,'0C v CLRIZO3T RN LS, 430
§  10R, Wiy . L B12.8," AN') [+ 3
B3 {1 640
ERQ (=]
-
N
s
* 52
- .
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&
o
'
&
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SUBROUTINE FINDSH(H,SH,GAMMA) SH
CoerxxGIVEN AN ALTITUDE H, THIS SUBROUTINE FINDS THE LAYER BOUNDARIES  SH

Coxese2M(I1) AND ZM(12) WHICH CONTAIN H, THEN CALCULATES THE SCALE SH
Ce»»#xHEIGHT (SH) AND THE VALUE AT THE. GROUND (GAMMA+1) FOR THE SH
CeseswIHDEX OF REFRACTION SH
COMMON /PARMYR/ RE,DELTAS,ZMAX,IMAX, IMOD, IBMAX, IPATH SH
COMMON /CNSTNS/ P1,CA,DEG,GCAIR,BIGNUM,BIGEXP SH
COMMON /MODEL/ 2(34),P(34).7(34),RFNDX(34),0ENSTY(16,34) SH
00 100 IM=2,1MOD SH
12 = IM SH
IF(Z(IM).GE.H) GO TO 110 SH
100 COKTINUE SH
12 = IMOD SH
110 CONTINUE SK
11 = 12= SH
CALL SCALHT(2(I1),2(12),RFNDX(I1),RFNDX(I2),SH,GAMMA) SH
RETURN SH
END SH
SUBROUTINE SCALHT(21,Z2,RFNDX1,RFNDX2,5H, GAMMA) SCL
cttttt'g.tttn..nt.‘mpa‘tt*.ttti‘v‘ttut‘t#ttttttOtn.ttttt-#tttttttt‘at“‘sc[.
[J THIS SUBROUTINE CALCULATES THE SCALE HEIGHT SH OF THE (INDEX OF SCL
[of REFRACTION=-1.0) FROM THE VALUES OF THE INDEX AT THE ALTITUDES 2t SCL
c AND 22 ( 21 < 22). 1T ALSO CALCULATES THE EXTRAPOLATED VALUE sCl
c GAMMA OF THE (INDEX-1.0) AT Z = 0.0 SCL
C.tt.#tt.tttt‘t*t#t‘tt#t#i.t‘ta#tv““#‘t‘ittl"it‘t““.'.““‘.t“.'.OSCL
RF1 = RFNDX1+1.0E-20 SCL
RF2 = RFNDX2+1.0E-20 SCL
RAT1O = RF1/RF2 SCL
IF(ABS({RATIO~1.0).LT,1.0E=05) GO T0 100 SCL
SH = (22-21)/ALOG(RATIO) sCL
GAMMA = RF1%(RF2/RFY)*x(=21/(22-21)} SCL
Gg 1C 110 SCL
100 CONTINUE SCL
CessusTHE VARIATION IN THE INDEX OF REPRACTION WITH HEIGHT 1§ SCL
CexaesINSIGNIFICANT OR ZERO SCL
SH = 0.0 SCL
GAMMA = RFNDX1 SCL
110 CONTINUE SCL
RETURN SCL
END SCL
FUNCTION ANDEX({H,SH,GAMMA) NOX
C#“'i‘it"Ut‘tt‘ta“‘i#‘l#'tt!t‘-iOttctttttiitt"tt'OOCGOOOOOOOQ-DOOOOOOONDX
C COMPUTES THE INDEX OF REFRACTION AT MEIGHT W, SH iS THE NDX
C SCALE HEIGHY, GAMMA IS THE VALUE AT Hu0 OF THE REFRACTIVITY = NDX
c INDEX=1 NOX

ct.itiiitCUt"itQiitt‘.“.."\i0!..Oi‘ﬂ‘...‘t‘.OOO"“OO‘G..‘.'CC.".C.O‘NDX

IF(SH.£Q.0.0) GO TO 10 NOX

ANDEX = 1,0+GANAA®EXP{~H/SH) NOX
RETURN NDX

10 ANDEX = 1,0+GAMMA HDX
RETURN NOX

ENOD NDX
FUNCY1ON RADREF(H,SH,GAMMA) REF
c&otittto"tttottt‘;‘o‘tcoo‘0ao‘oﬁtﬁv..tbttucﬁ-'o0.0cc;;.t».cooco....ov.ggp
(4 COMPUTES THE RADIUS OF CURVATURE OF THE REFAACTED RAY POR REF
[+ HORI1ZONTAL PATH: RADREF = ANDEX/ DCANDEX ) /D(RADIUS) RE¥
cotttttcoo"ooa«oo¢000tocco-*on'oooto.o‘0-0000.o...00..0-000-.0.;..0.0¢0R£F
COMMON /CNSTNS/ PY,CADEG,GCAIR, BIGNUM,BIGEXP REF
{F(SH.EQ.0.0) GO TO 20 REF
RADREF = SH#(1.0+EXP(H/SH)/GAMMA) acr
RETURN L1

20 RADREF « DIGNUM REF
RETURN REF

END REF

100
105
110
115
120
125
130
135
140
148
150
155
160
165
170
175
180
188

100
105
110
115
120
125
130
135
140
145
1650
155
160
165
170
175
180
185
199
198
200
205

100
108
1o
118
120
125
130
138
140
145
150
183

100
108
110
118
120
128
t30
138
140
145
180
1.4}
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SUBROUTINE RFPATH(M1,H2,ANGLE,PH1,LEN,HMIN, JAMT ,BETA ,RANGE , BENONG)PTH
CHEBERSAetSRNRRR NSRS T ASARRRBLBBI SRR IS FRBIBIRE R RS ARSI ISR NS U8 30PTH

c TH1S SUBROUTINE TRACES THE REFRACTED RAY FROM H1 WITH A PTH
[ INITIAL ZENITH ANGLE ANGLE TO H2 WHERE THE ZENITH ANGLE 1§ PHI, PTH
c AND CALCULATES ThE ABSORBEK AMOUNTS (IF IAWT.EQ.1) ALONG PTH
c THE PATH, IT STARTS FROM THE LOWEST POINT ALONG THE PATH PTH
[ (THE TANGENT HEIGHT HMIN 1F LEN = 1 OR HA = MIN(H!,H2) IF LEN = O}PTH
[ AND PROCEEDS TO THE HIGHEST POINT. BETA AND RANGE ARE THE PTH
c EARTH CENTERED ANGLE AND THE TOTAL DISTANCE RESPECTIVELY PTH
c FOR THE REFRACTED FAYH FROM H! TQ H2 PTH
COBEBPBIRI ISR UEICEIE 22200 SSEI SRR IUCER o ded et NN VIR IRSPIgsssdnsssPTH
COMMON /1FIL/ IRD,1PR,IPU,NPR PTH
COMMON /PARMYR/ RE,DELTAS,ZMAX, INAX, IMOD, 1BMAX, IPATH PTH
COMMON /CNSTNS/ FI1,CA,DEG,GCAIR,BIGNUM,BIGEXP PTH
COMMON /RFRPTH/ 2P{35),PP(35),TP(35),RFNDXP(36),5P(36), PTH

1 PPSUM(3S),TPSUM{35) ,RHOPSM(35) ,DENP(16,35) ,AMTP(16,35) PTH
COMMON /SOLS/ AH1(608),ARM(68), PTH

X WPATHS(G8,16),PA(68),PR(68) ,ATHETA[35) ,ADBETA(35),LJ{69),JTURN,PTH

X ANGSUN PTH
COMMON /CNTRL/ KMAX,M, IKMAX,NL,ML, IKLO,ISSGED PTH
DIMENSION HLOW(2) PTH

ce CHARATER*2 HLOW PTH
DATA HLOW/2HN1,2HH2/ PTH
IF(H1.GT,H2) GO TO 90 PTH
IORDER = 1 PTH

HA = Ht PTH

NB = M2 PTH
ANGLEA = ANGLE PTH

GO TO 95 PTH

90 CONTINUE PTH
IORDER w =1 PTH

HA = H2 PTH

HE = Mt PTH
ANGLEA » PHI PTH

95 CONTINUE PTH
JNEXT = t PTH
1R(VAMY,.EQ.1 .AND. NPR.NE.t1} WRITE(IPR.20) PTN

20 FORMAT('1CALCULATION OF THE REFRACTED PAYH THROUGH THE ', TH

1 'ATMOSPHERE' ,///, PTH

4 Y3,'1', 711, 'ALTITUDE', 727, ' THETA' Y34, 'ORANGE' ,T44,'AANGE', PTH

8 153, 'DBETA', 163, '0CTA' , 772, 'PHL ', TR0, '0BEND',TQT, 'BENDING', PIH

-} T 98,'POAR'.T106, ' THAR' Y113, 'RHOBAR' ./, PTH

7 YOI,'FROM' ,Y18,°'70",/, 107, ' (KM) ', 717, {KM) ', 727, ' (DEG) ", PTH

8 Y36, (KM) ', 145, (kM) ', T8, ' (DEG) ", Y62, 4083) ", TTY, Y (DEG) ', PTH

9 TE0, ' (DEG)' 789, ' (DEG)*,1098, ' {M8)', 1108, '(K)", PTH

1 T, CIGM CM=3)' . /) PTH
LP{LEN.EQ.0) GO TQ 100 "M
Coesva|ONG PATME FILL IN THE SYMETRIC PART FROM THE TANGENT NEIGNT P
Ceseent] HA PTH
CALL FILL{MMIN,HA,JNEXT) PTH

JHA « JNEXY PTH

100 CONTINUE PYH
GCosonsfILL IN THE RENAINING PATH FROM WA YO M8 PTH
1EtHA.EQ,H8) GO TO 110 PN

CALL FILL{HA KD, JNEXT) BIR

116 ConYivuE PTH
JHEL & JUNEXY PTH

IBATH & JMAX PTH
Coeres INYEGRATE EACM SSGMERY OF THE PATM PTH

FOL I S n
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100
108
11¢
118
120
125
130
135
140
145
130
158
160
165
170
175
180
185
180
195
200
205
210
215
220
235
230
238
240
248
250
258
260
285
270
275
280
2088
290
295
300
308
30
318
320
328
3N
338
340
343
380
388
360
36%

375
as0
38
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Cex»esCALCULATE CPATH SEPERATELY FOR LEN = 0,1

IF(LEN.EQ.1) GO TO 115
CALL FIMDSH(HA,SH,GAMMA)
CPATH = {RE+HA)+ANDEX(HA,SH, GAMMA) sSIN{ANGLEA/DEG)
G0 TO 116
115 CONTINUE
CALL FINOSH{HMIN,SH,GAMMA)
CPATH = (RE+HMIN)=ANDEX(HMIN,SH,GAMMA)
116 CUNTINUE

BETA = 0.0
$=0.0
BENDNG = 0.0

IF(LEN.EQ.O0) GO TO 14Q

CosaseDO SYMETRIC PART, FROM TANGENT HEIGHT(HMIN) TO HA

IHLOW = 1

IF(10RDER,EQ.~1) 1IHLOW = 2

IF(TAMT.20.1 ,AND. NPR.NE.1) WRITE(IPR,24) HLOW(IHLOW)
24 FORMAT( ', T7,'TANGENT',T17,A2,/,T7, 'HEIGHT’,/)

SINAL = 1.0

COSAI = 0.0

THETA = 90.0

J2 = JHA=1

00 120 Ja1,d2

CALL SCALHT(2P(J),ZP{\U+1) ,RENDXP(J),RFNDXP(J+1),SH,GAMMA)

CALL LAYER(U,SINAI,COSAI,CPATH,SH,GAMMA, 1AMT,0S,DBEND)
DBEND = DBEND®DEG

PHI = ASIN(SINA1)+DEG
OBETA = THETA-PHI+DBEND
PHI = 180,0-PH}

S s 5+DS

BENONJ = BENONG+DBEND
BETA = BETA+DBETA
IF(1AMT . NE.1) GO TO 118
PBAR w PPSUM(J)/RHOPSM(J)
TYBAR w TRSUM(J)/RHOPSM{J)
RHOBAR = RMOPSM(J)/0S

IF(IAMT.EQ.1 .AND. NPR.NE.t) WRITE(IPR,22) J,2P(J),ZP(J+1),
t THETA,DS,5,03ETA,BETA, PHL ,08END, BENONG, PBAR, TBAR, RHOBAR

22 FORMAT(' *',12,2F9.3,0F9.3,F8.2,1PE8,2)
118 CONTINUE
1F(1SSGED.EQ.1) GO YO 119
ATHEYA(J)=THETA
ACBETA(J)=DLETA
119 CONTIMUE
THETA = 180.0-Prl
120 CONTINUE

GeeesnDUDLE PATH QUANTITLIES POR THE OTHER PART OF THE SYMETRIC PATH

BENDNG = 2. Q+BENDNG
BETA » 2.0eBETA
§ s 2,058

TE(1AMY.EQ. Y .AND, NPR,NE.1) WRITE(IPR,28) S,BETA, BENDNG

26 FORMAT{'(’,T10,'GOUBLE RANGE, BETA, BENDING',/,
{ T10.'FOR SYNMETRIC PART OF PATN',Y40,72.3,Y88,F0.3,
2 196.79.3,/)
JNEXY =u JMA
Ge 0 150
140 CONTIHUE

CoenvaUiPT PATH

JUERT » 1

556

T PN o T o A e A T AT S T

PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
BTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PtH
PTH
PTH
PTH
PTH
PTN
PTH
PTH
PTM
PTH
PTH
PTH
PYH
PTH
PIH
PTH
PTH
tH

395
400
405
410
418
420
425
4390
435
440
445
450
455
460
465
479
475
480
485
490
495
500
508
510
515
520
525
530
535
540
545
550
555
560
5685
§70
575
580
585
580
5985
600
608
810
8158
820

6830
638
640
648
6%0
653
480
88s%
870

480
ess



Ce*##aANGLEA IS THE ZENITH ANGLE AT HA IN DEG
CeswssSINAL IS SIN OF THE INCIDENCE ANGLE
Crse#+C0SAI IS CARRIED SEPERATELY TO AVOID A PRECISION PROBLEM
Ce»sssWHEN SINAT IS CLOSE TO 1.0
THETA = ANGLEA
IF(ANGLEA.GT.45.0) Go TO 145
SINAI = SIN{ANGLEA/DEG)
COSAI = -COS{ANGLEA/DEG)
GO TO 150
145 CONTINUE
SINAI = COS((90.0-ANGLEA)/DEG)
COSAL = -SIN{{(90.0-ANGLEA)/DEG)
150 CONTINUE
CesseeD0 PATH FROM HA TO HB
LF(HA.EQ.HB) GO TO 170
Jt = JNEXT
J2 = JMAX-1
IHLOW = 1
1F(1ORDER.EQ.~1) IHLOW = 2
IHIGH = MOD(IHLOW,2)+1
IF(IAMT.EQ.1 .AND. NPR.NE.1) WRITE(IPR,28) HLOW(IHLOW),
1 HLOW(IHIGH)
23 FORMAT(' ' T11,A2,' TO ',A2,/)
DO 160 J=yi,u2
CALL SCALHT(2P(J).ZP(U+1),RFNDXP(J),RFNDXP(J+1),SH,GAMMA)
CALL LAYER(J,SINA,COSAL,CPATH,SH,GAMMA, IAMT,DS,D8END)
DBEND = DBEND#DEG
PHI = ASIN(SINAI)»DEG
DBETA = THETA~PHI+DBEND
PHI = 180,0-PHI
S = S+DS
BENDNG » BENDNG+DBEND
BETA » BETA+DBETA
IF(IAMT.NE.1) GO TO 158
PBAR = PPSUM{J)/RHOPSM(J)
TBAR = TPSUM{J)/RHOPSM(J)
RHOBAR = RHOPSM(J)/DS
TF(1AMT (EQ.1 .AND. NPR.NE.1} WRITE(IPR,22) U,ZP(u),ZP(U+1),
1 YHETA,DS,S,0BETA,BETA, PHI , DBEND . BENDNG, PBAR , TBAR , RRDBAR
158 CONTINUE
1F{ 1SSGEO.EQ.1) GO TO 159
ADBETA{U}=DBETA
ATHETA({J)aTHEYA
159 CONTINUE
THETA = 180.0=PN]
160 CONTINUE
170 CONTINUE
1F{1SS0EN.£Q.0) ATHLTA(JUMAX)=THETA
1F{I0RDER,EQ.~t) PH1 = ANGLEA
RANGE = §
REYURN
END

56

PTH
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PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PYH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
PTH
oK
PTH
PTH
PN

690
695
700
705
710
715
720
725
730

740
745
750
755
760
765
770
775
780
785
790
795
800
80§
810
815
820
825
830
838
840
845
850
855
860
865
a70

866
888
890
88s
900
908
910
915
920
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938
940
948
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SUBROUTINE FILL(HA,HB,JNEXT) FLL 100
T T Y TS YR S R R L P A b aadd RS Ad At T dt it dididdd FLL 105

c THIS SUBROUTINE DEFINES THE ATMOSPHERIC BOUNDARIES OF THE PATH FLL 110

c FROM HA TO HB AND INTERPOLATES (EXTRAPQLATES) THE DENSITIES TO FLL 115

c THESE BOUNDARIES ASSUMING THE DENSITIES VARY EXPONENTIALLY FLL 120

c WITH HEIGHT FLL 125

COSRRIRUBR AR AR AR R RI RN AFRERTRATEREFRERSHSEER SRR SRR SER SRS h SIS ROt FLL 130

- COMMON /1FIL/ IRD,IPR,IPU,NPR FLL 135
CONMON /MODEL/ Z(34),P(34),T(34) ,RFNDX(34),DENSTY(18,34) FLL 140

COMMON /PARMTR/ RE,DELTAS,ZMAX,IMAX,IMOD, IBMAX,IPATH FLL 145

COMMON /CNSTNS/ P!,CA,DEG,GCAIR,BIGNUM,BIGEXP FLL 150

COMMON /CNTRL/ KMAX,M,IKMAX,NL,ML,IKLO,1SSGEQ FLL 155

- COMMCN /RFRPTH/ ZP(35),PP(35),TP(35),RFNDXP(35),SP(35), FLL 160

» 1 PPSUM(35) , TPSUM(35) ,RHOPSM{36) ,DENP(16,35) ,AMTP(18,35) FLL 165
-8 IF(HA.LT.HB) GO TO 90 FLL 170
WRITE(1PR,22) HA,HB,JUNEXT FLL 175
; 22 FORMAT('OSUBROUTINE FILL~ ERROR, HA .GE. HB',//, . FLL 180
T 1 10X, '"HA, HB, UNEXT = ',2E25.15,16) FLL 185
g STOP FLL 190
kA 90 CONTINUE FLL 195
p CoeussFIND Z(1A): THE SMALLEST 2(1).GT.HA FLL 200
2 DO 100 Ixi,IMAX FLL 205
1F(HA.GE.Z(1)) GO TO 100 FLL 210

. A=l ELL 218
%( GO TO t10 FLL 220
. 100 CONTINUE . FLL 225
1&* 1A = IMAX+1 FLL 230
o 18 = 1A FLL 235
! GO YO 130 ELL 240
by CeesueFIND Z{18): THE SMALLEST Z(I).GE.MB FLL 248
! 110 CONTINUE FLL 250
L DO 120 I=IA,IMAX FLL 255

’ IF(NB,G7.2(1)) GO TO 120 FLL 260
3 8=t FLL 265
'?‘ GO T0 140 FLL 270
8 120 CONTINUE FLL 275
a 18 = IMAX+1 FLL 280
3 130 CONTINUE FLL 2u5
% Coeees INTERPOLATE DENSITIES TO HA, HB FLL 290
B ZP(JUNEXT) = HA ELL 205
% 12 = 1A FLL 300
. IF(12.8Q.1) 12 » 2 FLL 308
- IF(12.GT.1IMAX) 12 = IMAX FLL 310
. 1w 12-1 FLL 3ts
By A w (HA-Z(11)}/(2(12)=2(11)) FLL 320
f-’ CALL EXPINT(PP{UNEXT},P(11).P(12).A) FLL 325
fi TR(UNERT) = T{I1)(T(12)=T(I1)}eA FLL 330
£ CALL EXPINT(RFNOXP(JNEXT),RENDX(11) ,RFNDX(12),A) FLL 335
> DO 140 K=t KMAX FLL 240
" CALL EXPINT{DENP(K,JNEXT),DENSTY{K,11) ,DENSTY(K,12),A) FLL 345
¥ 140 CONTINUE FLL 380
iy ] 1F(1A.EQ.16) GO 10 160 FLL 358
CasoeeFILL IN DENSITIES BETWEEN HA AND NB FLL 360

K , Ton tA FLL 365
A 12 = 1B=t FLL 370
X 00 150 le11,12 FLL 375
Y JNEAT & JNEXT#1 FLL 380
Y 2P(UNEXT) ® zix) £LL 385
] PP{UNEXT) = P(1) L 300

g
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TP(JNEXT) = T(I) FLL 395

RFNDXP(JUNEXT) = RFNDX(I) FLL 400
DO 150 Kat,KMAX FLL 405
DENP(K,JUNEXT) = DENSTY(K,I) FLL 410
150 CONTINUE FLL 415
160 CONTINUE FLL 420
C*es o+ INTERPOLATE THE DENSITIES TO N8B FLL 425
JNEXT = JUNEXT+1 FLL 430
ZP(JNEXT) = HB FLL 43%
12 = 1B FLL 440
IF(12.EQ.1) 12 = 2 FLL 445
IF(12,GT,IMAX) 12 = IMAX FLL 450
It s I2~1 FLL 485
A = (HB-Z(11))/(2(12)~2(11)) FLL 460
CALL EXPINT (PP(JNEXT),P{I1),P(12}),A) FLL 485
TP(JINEXT) = T(11)+(T(12)=T(I1))sA FLL 470
CALL EXPINT(RFNDXP(JNEXT),RFNDX(I1),RFNDX(12);A) FLL 475
DO 170 K=1,KMAX FLL 480
CALL EXPINT(DENP(K,JUNEXT),DENSTY(K,I1),DENSTY(K,12},A) FLL 485
170 CONTINUE FLL 490
Y RETURN FLL 495
#ﬁi END FLL 500
. ;?. SUBROUTINE LAYER(J,SINAI,COSAY,CPATH,SH,GAMMA, IAMT,S,BEND) LAY 100
. c.‘ttn..“tttttittt“tﬁ‘itt“*t#t'it#‘tttttt“tt“t“tttt“‘tt““ LAY 105
[ THIS SUBROUTINE CALCULATES THE REFRACTED PATH FROM Z1 YO 22 LAY 110
I c WITH THE SIN OF THE INITIAL INCIDENCE ANGLE SINAZ LAY {15
DR CHOBTSRAIPSH NS LR RREt SRR RS LR AR SV RRNE R0 s srk bRyt eseRs e LAY 120
fﬁfl COMMON /PARMTR/ RE,DELTAS,2MAX,IMAX,IMOD, 1BMAX, IPATH LAY 125
Ny COMMON /CNSTNS/ PI,CA,DEG,GCAIR,BIGNUM,BIGEXP LAY 130
¥ GOMMON /CNTRL/ KMAX,M,TKMAX,NL,ML, 1KLO, ISSGEQ LAY 138
- P COMMON /RFRPTH/ ZP{35),PP(35),TP(35),RFNDXP(35),SP(35), LAY 140
§ 1 PPSUM(35), TPSUM({35) ,RHOPSM(35) ,DENP(16,35) , AMTP(16,35) LAY 145
¥ DIMENSION HDEN(20),DENA(20),DENS(20) LAY 150
® DATA EPSILN/1.0E-5/ LAY 158
CoedesINITIALIZE LOOP ' LAY 180
N=o LAY 168
Z1 = 2P(V) LAY 170
22 = ZP(u+1) LAY 175
Nt « Z% LAY 180
Rt = RE+HI LAY 188
DHMIN = DELTAS##2/(2.0%Rt) LAY 190
SINAIY = GINAL LAY 198
GOSALIt = COSAL LAY 200
Y1 » COSA114+2/2.0+C0SAL19+4/8,0¢C0SA2144643,0/48.0 LAY 205
Y3 = 0.0 LAY 210
Xt = =R1sCOSAlt LAY 218
RATIO! = R1/RADREF(M1,SH,GAMMA) LAY 220
DSDXt = 1.0/(1.0~RATIO1eSINAT1802) LAY 228
DBNDXY » DSDX1eSINAI1SRATION/RY LAY 230
S e 0.0 LAY 238
BEND = 0.0 LAY 240
IF(1AMT . EQ.2) GO TO 110 LAY 248
CovasaNITIALIZE THE VARJABLES FOR THE CALCULATION OF THE LAY 280
CoeosvABSORBER AMOUNTS | LAY 258
' PA v PPV} LAY a0
PB » PP{U+1) LAY 265
TA » TP{Y) . . LAY 270
8 » TP{ust) . LAY 278
RHOA = PA/(GCALR*TA) LAY 280
RHOB » PB/(GCAIR+TH) LAY 288
02 » ZP(Us1)=2P{U) LAY 200
MHP = =DZ/ALOG(PB/PA) LAY 205
LF(ABS(RHOO/RHOA=1,0) LT EPSILN) GO TO 90 LAY 300
HRHD s =DZ/ALOG{ RHOB/RNOA) LAY 308
G0 10 98 LAY 310
80 HRMO = 1,0E30 - LAY 218
85 CONTINUE LAY 320
0O 105 Kel HMAX LAY 335
DENA{K) » DENP(K,J) LAY 330
- DENB{K) » DENP{K, Ust) LAy 338
1F{OENA(K}.£0.0.0 .OR. DENB(K).£Q.0.0) @O YO 100 LAY 34
LE(ABS (). 0-DENA{X)/DENB(K) ). LE.BPSILH) GO YO 100 LAY 34
CevossyUSE EXPONENTIAL {NTERPOLATION LAY 350
HOENIX) » =D2/ALO0(DENB(R)/OERA(R)) . LAY  35%
80 10 109 LAY 360
. GessesUSE LINEAR INTERPDLATION ’ : LAY 383
] . 100 HDEN{K) » 0,0 LAY 370
-~ 108 CONTINUE LAY 378
110 CONTINUE LAY 380
Cosess LAY 388
Coonsel00P THROUGN PATM LAY 380
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CH*%+#INTEGRATE PATH QUANTITIES USING QUADRATIC INTEGRATION WITH ‘LAY 395

CH¥s»sUNEQUALLY SPACED POINTS LAY 400

Cenans LAY 405

115 CONTINUE LAY 410

N = N+t LAY 4185

DH » =DELTAS*COSATY LAY 420

1F(OH.LT.DHMIN) DH = DHMIN LAY 428

- H3 = H1+DH LAY 430
IF(H3.GT.Z2) H3 = 22 LAY 435

DH = H3=H1 LAY 440

R3 = RE+H3 LAY a4s

H2 = H1+DH/2.0 LAY 450

R2 = RE+H2" LAY 458

- SINAI2 = CPATH/(ANDEX{H2,SH,GAMMA)+R2) LAY 480
SINAI3 = CPATH/{ANDEX(H3,SH,GAMMA)*R3) LAY 465

RATIO2 = R2/RADREF(HZ,SH,GAMMA) LAY 470

RATIO3 = R3/RADREF(H3,SH,GAMMA) LAY 47§

IF((1.0~SINALI2).GT.EPSILN) GO TO 116 LAY 480

Covss4NEAR A TANGENT HEIGHT. COSAI = =SQRT(1-SINAIs¥2) LOSES LAY 485

Cw»as#PRECISION, USE THE FOLLOWING ALGORITHM TO GET COSA!. LAY 490

Y3 = Y{+(SINAL1#(1,0-RATIO1)/R1+4.045INAT2#(1.0-RATIO2)/R2¢+ LAY 495

1 SINAI3#(1.0-RATI03)/R3)*DH/6.0 LAY 500

COSAI3 » —SQRT(2.0eY3~Y34¢2) LAY 508

. X3 = =R3*COSAI3 LAY 510
Agh DX = X3=-X1 LAY 518
g% Wi = 0.5sDX LAY 520
b w2 = 0.0 LAY 5258
%ﬁ W3 = 0,5%DX LAY 830
A GO TO 118 LAY 538
Cossens LAY B840

P! 116 CONTINUE LAY 545
< COSAI2 s —-SQRT(1.0-SINAI2#%2) LAY 550
CQSAL3 = ~SQRT(1.0-SINA13#42) LAY 555

X2 = -R2+C0SA12 LAY 560

%3 = =RI*COSAL3 LAY 565

Cess+sCALCULATE WEIGHTS . LAY 570

D31 = X3-X1 : LAY 578

032 = X3-X2 LAY 580

D2t = X2-X1 LAY 585

YF(032.6Q.0.0 ,0R. D21.EQ.0.0) GO YO 117 LAY 890

Wi = (2-D3Y2/D21)%D31/6.0 LAY 898

W2 ¢ D31s+3/(D32¢D21#6.0) LAY 600

W3 = (2.0-D21/032)+D31/6.0 LAY 608

GO YO 118 . LAY 0810

117 CONYINUE LAY 6815

! Wt = 0,5¢D31 LAY 820

W2 = 0.0 LAY 0828

W3 s 0.5+D31 LAY 630

Coseed LAY 6338

116 CONTINUE LAY 0840

D3DR2 » ‘.0111.o-narzuz‘sxuax:-~a} LAY 648

DSDX3 = 1,0/{1.0«RATIO39SINAIDew]) LAY 830

DBNDX2 = DSOX2=SINALZ¢RATIO2/R2 LAY 688

DINDXI » DSDXISSINAII*RATIOS/ RI LAY 680

Cosave INTEGRATE LAY @65

DS » WivDSDX1+W24DSOXI+WI*NSDXI LAY @79

8 » 540§ LAY 879

DHEND s WiADONDX{+W2sDBNDX2+W3I*0BNOXI LAY 6§89

BEND = BEND+DBIND . : LAY 408
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) IF(1AMT.EQ.2) GO TO 150 LAY 690

R CH»#33CALCULATE AMOUNTS LAY 695

: DSDZ = DS/DH : LAY 700

PB = PA*EXP(~DH/HP) LAY 705

RHOB = RHOA®EXP{~DH/HRHO) LAY 710

IF( (DH/HRHO) .LT.EPSILN) GO TO 120 LAY 715

PPSUM(J) = PPSUM({J)+DSRZ*(HP/(1.0+HP/HRHO) ) * (PA*RHOA-PB*RHOB) LAY 720

TPSUM(J) = TPSUM(J)+DSDZ+HP+(PA-PB)/GCAIR LAY 725

RHOPSH#({J) = RHOPSM(J)+DSDZ#HRHO#* (RHOA~RHOB) LAY 730

GO TO 125 LAY 735

120 CONTINUE LAY 740

PPSUM(J) = PPSUM{J)}+0.5*DS+(PA*RHOA+PB*RHOB) LAY 748

TPSUM(J) = TPSUM(J)+0.5+DS*(PA+PB)/GCAIR LAY 750

RHOPSM(J) = RHOPSM(J)+0.5*D3+(RHOA+RHOB). LAY 785

125 CONTINUE LAY 760

D0 140 K=1,KMAX LAY 785

IF(ABS{HDEN(K)).EQ.0,0)GO TO 130 LAY 770

1F( (DH/HDEN(K)).LT.EPSILN) GO TO 130 LAY 775

C*es#2EXPONENTIAL INTERPOLATION LAY 780

DENB(K) = DENP{K,J)*EXP(~(H3-21)/HDEN(K)) LAY 785

AMTP(K,J) = AMTP(K,J)}+DSDZ*HDEN(K)#* (DENA(K)~DENB(K)) LAY 790

@0 70 140 LAY 795

130 CONTINUE LAY 800

Cesesn INEAR INTERPOLATION LAY 805

DENB(K) = DENP(K,J)+(DENP(K,u+1)=DENP{K,J)})»(H3~21)/02Z LAY 810

AMTP{K,J) = AMTP{K,J)+0.5%(DENA(K)+DENB(K))»DS LAY 815

140 CONTINUE LAY 820

PA = #B LAY B82S

RHOA = RHOB LAY 830

DO 145 Kax1,KMAX LAY 835

145 DENA(K) = DENB(K) LAY B40

150 CONTINUE LAY 845

IF(H3.GE.22) GO TO 160 LAY 850

Hi = H3 LAY 855

Rt = R3 LAY 860

SINAI! = SINAI3 LAY 865

RATION = R.TIO3 LAY 870

YiaY3 LAY 875

COSAI1 = CDSAI3 LAY 880

%t = %3 LAY 885

DSDX1 = DSDX3 LAY 890

DBNDXA1 = DBNDX3 LAY 895

G0 TO 116 LAY 800

160 CONTINUE LAY 905

SINAIl = SINAI3 LAY 910

COSAl = CDSAI3 LAY 918

SP(J) = § LAY 920

RETURN LAY 928

END LAY 930
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SUBROUTINE TRANS(IPH,ISOURC, IDAY,ANGLEM) TRA 100
CHERSERRRRRIVIERUBABESHRASHBESRCESEAASSRE AR AN RRERALSERE SR ENoR e ausdedTRA 105

[ CALCULATES TRANSMITTANCE AND RADIANCE VALUES BETWEEN Vi AND V2 TRA 110
[ FOR A GIVEN ATMOSPHERIC SLANT PATH TRA 118
c K TRA 125
[+ 1 WATER VAPOR BANDS TRA 130
[+ 2 UNIFORMILY MIXED GASSES C02,N02,C0,CH4 TRA 135
Y [ 3 INFRARED OZONE TRA 140
c 4q N2 CONTINUUM TRA 145
C S H20 SELF BROADENED CONTINUUM AT 296 TRA 150
[+ ] MOLECULAR (RAYLIEGH) SCATTERING TRA 155
4 7 BOUNDRY LAYER AERDSOL (0 TO 2 KM) TRA 160
[+ {TX(7) 1S TOTAL AEROSOL TRANSMITTANCE) TRA 165
] C 8 ULTRAVIOLET OZONE TRA 170
c 9 H20 SELF CONTINUUM 296-260 (TX(9) TOTAL TRANS) TRA 175
[+ 10 H20 FORIGN CONTINUUM TRA 180
[4 {YTX(10) 1S AEROSOL ABSORPTION) TRA 185
c 11" HNO3 (NITRIC ACID) TRA 190
c 12 TROPOSPHERIC AEROSOL (2-10 KM) TRA 195
c 13 STRATOSPHERIC AEROSOL (10-30) TRA 200
c 14 UPPER STRATOPHERIC (ABOVE 30KM) TRA 205
[ 15 AEROSOL WEIGHTED RELATIVE HUMITY (0 TO 2 KM) TRA 210
c i6 CIRRUS CLOUDS TRA 215
COBPUBUAE ISR I Ra s RRBRRVRRAL NSRS ESERID NN ngudSvErustsosssesnstssTRA 220
COMMON /1FIL/IROD,1PR,1IPU,NPR TRA 225

COMMON /CARD1/ MODEL,ITYPE,IEMSCT,M1,M2,M3,IM,ROPRNT, TBOUND,SALB TRA 230
COMMON /CARD2/ ITHAZE,ISEASN, IVULCN,ICSTL, ICLIR, IVSA,VIS,WSS,WHH, TRA 235

1 RAINRT TRA 240
COMMON /CARD3/ H1,H2,ANGLE,RANGE,BETA,RE, LEN TRA 248
COMMON /CARD4/ V1,v2,DV . TRA 250
COMMON /CNSTNS/ 21,CA,DEG,GCAIR,BIGNUM,BIGEXP TRA 255
COMMON /CNTRL/ KMAX,M, IKMAX, NU,ML,IKLO,1SSGEQ TRA 260
COMMON RELHUM(ad).NSTOR(34).ICH(4),VH(16).TX(\G).U(iB) TRA 265
COMMON WPATH(68,16),7BBY(68) TRA 270
COMMON ABSC(4,40),EXTC(4,40),Vx2(40) TRA 275
COMMON /AER/ XX1,XX2,XX3,XX4,YV1,YY2,Y¥3, YY4 TRA 280
COMMON /SOLS/ AH1(68),ARH{E8), TRA 285

X WPATHS(68,16),PA(GB),PR(68) , ATHETA(35) ,ADBETA(35),LuU{89) ,JTURN,TRA 290

X ANGSUN TRA 295
COMMON /SRAD/ TEB1,TEB2.TASP1,TASP2,TMSP1,TNSP2,TEB2SY TRA 300
COMMON /1CLL/ ICALL,.FPHS,FALB,FORBIT TRA 301
DIMENSION ABB(16) TRA 305
DATA  CF1/3.189£~28/,CF2/2.75E-04/ TRA 310
RADUIN=1,0E+30 TRA 315
RADMAXsQ, YRA 320
TWOPIsPle2, TRA 325
EM15S=1.=5ALB TRA 330
VAMIN=0, TRA 335
VRIAX®O, TRA 340
SUMAsQ, TRA 345
SUMS ==99, TRA 350
SUMSSRe~99, TRA 358
RFLS =89, TRA 360
RFLSOLA=99, TRA 365
RAOSUMaQ, TAA 370
SYSOL = 0,0 TRA 378
§s0L ¥ 0.0 TRA 380
EACTOR0.5 TRA 383
IVisVi/8, TRA 390

~
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IV22V2/5.+.99 TRA 395

IVI=IVis§ TRA 400
IV221V2*§ TRA 405
IF (IV1.LT,350) Iv1=350 TRA 410
1F (1v2.67.50000) 1v2+50000 TRA 415
1IF (DV.LT.5) DvsS TRA 420
IDVsOV TRA 425
IVsIVi=-I0V TRA 430
IKLO=1 TRA 435
ICQUNT=0 TRA 440
ICALL =0 TRA *441
IEMISS = O TRA 445
1SCTTR = 0 TRA 450
_IF(1EMSCT.EQ.1 .OR. IEMSCT.EQ.2) IEMISS « t TRA 455
IF(1EMSCT,EQ.2) ISCTTR = 1 TRA 460
TRAIN=1, TRA 465
IF(RAINRT.NE.0) TRAIN=TNRAIN(RAINRT) TRA 470
TCRRIS = EXP(~WPATH({IKMAX,16)%2.) TRA 475
WRITE(1PU,234) TRAIN,TCRRIS TRA 480
234 FORMAT(2F8.4) TRA 465
. IF (1EMISS.EQ.0) IKMAX=IKLO TRA 490
Ceses«BEGINING OF FREQUENCY LOOP TRA 500
TRA 505
8 IvsIV+IDV TRA 510
I1T2ZEROs0 TRA 515
IPATH=1 TRA 520
SUMV=0, TRA 525
TLOLD=1, TRA 530
TSOLD=1. TRA 535
IF (ICOUNT.€Q.0) GO TO 15 TRA 540
IF (ICOUNT.EQ.50) GO TQ 1§ TRA 545
G0 10 20 TRA 550
18 ICOUNT=0 TRA 555
T1F(1EMSCY.EQ.0) WRITE(IPR,500) TRA 560
TF(1EMSCT.EQ.1) WRITE(IPR,910) TRA 565
1F(1EMSCY,EQ.2) WRITE(1PR,920) TRA 570
1F(1ENSCT.EQ.3) WRITVE(IPR,930) TRA 578
20 0O 25 Ksi KMAX TRA 580
TX(K)=0.0 TRA 588
IF (K.LT.4) TX(K)u1.0 TRA 590
a8 CONTINUE TRA 595
1COUNT« IGOUNT+1 TRA 600
SUMe0.0 TRA 605
ValV TRA 610
Ceesss  WATER BAND ABSORPTION TRA 813
CALL CADTA (ABB(1),V) TRA 620
Cesaee UNIFORMLY MIXED GASES TRA 6285
CALL C20TA (ABB(2),V) TRA 630
Coseee  DIONE TRA 635
CALL C3UTA ({ABB(3),V) TRA 640
- Cesdes N2 GONTINUUM TRA 645
TRA 650
CALL GADTA(ABB(R).V) TRA Q5%
C TRA 680
Cesvse  WATER CONTINUUN TRA 665
CALL SLF286{V,5H20T0) TRA 670
CALL SLF260(V,5H2071) TRA 679
CALL  FRN3SS(V.FNI0) TRA 600
T0u2968. TRA 685
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T1x260. TRA 690

Cess#+PROTECT AGAINST EXPONENTIAL UNDERFLOW AT HIGH FREQUENCY TRA 695
IF(V/{T1%0,6952) .GT.BIGEXP) GO TO 105 TRA 700
XD=EXP(-V/(70%0.6952)) TRA 705
RADFNO=V*(1.=XD)/(1.+XD) TRA 710
XO=EXP(~V/(T1%0.6952)) TRA 715
RADFN1xV#({,~XD)/(1.+XD) TRA 720

- FOG=(CF12EXP(=CF2#V)) TRA 725
GO TO 108 TRA 730

105 CONTINUE TRA 735

RADENO = V TRA 740

RADFN1 = V TRA 745

. FDG = 0.0 TRA 750
108 CONTINUE YRA 7S5

ABB(S)=5H20TO*RADFNO TRA 760

CALL CBDTA(ABB(6),V) TRA 765

ABB(7)=0, TRA 770

CALL C8DTA(ABB(8).V) TRA 775

ABB(9)=(SH20T1sRADFN1 )~ (SH20TO+RADFNO) TRA 780

ABB(10)3(FH20+FDG)*RADFNO TRA 7885

Cees23HNO3 ABSORPTION CALCULATION TRA 790
CALL HND3 (V,ABB(11)) TRA 795
CALL AEREXT (V) TRA 800
TEBY =-99, TRA 805
TEB25V=-09, TRA 810

Cossss TRA 815

CeesesBEGINNING OF LAYER LQOP TRA B20
DO 210 IKa]KLO, IKMAX TRA 825
1F (1EMISS.EQ.0) GO TO 120 TRA 8130
1F(1SCTTR.EG.0) GO TO t1G6 TRA 835

111 CONTINUE TRA 840

CsevesLUAD APPROPRIATE ABSORBER AMQUNTS INTO W(K) TRA B4S
1F(1PATH-2) 112,114,116 TRA 850

112  CONTINUE TRA 855

Cesess DAD W(K) WITH WRATHS(1.,K) TO OBTAIN TYHE FIRST TRA 860

CeesreSUN PATH TRANSMITTANCE TRA 86%
DO 113 Ks1  KMAX TRA 870

113 W{K)«WPATHS(1 ,K) TRA 875
1F{W{1).GE.0.06) GO YO 120 TRA 880
TX(6)»0.0 TRA 80§
¥X{?7)=0.0 TRA 890
TX(9)=0.0 TRA 808
TX(1G)=0,0 TRA 900
GQ 10 208 TRA 90§

114 CONTINVE TRA 910

Coeves OAD W(K) WITH WPATH(IN ,K)*WPATHS{IK+Y ,K) TRA 998

CeesssTO UBTAIN L PATH TRANSMITTANCES TRA 920
IKP 1= IKe 1 TRA 928
DO 115 Ket ,KMAX TRA 930

118 WiK)aWPATH{ 1K, K) $WPATHS ([KP1 K} TRA 935
1F(MPATHS( IKPY ,1).0E,0.0) GO TO 120 TRA 940
TX(0)#0.0 TRA Q4%
TX({7)+0.0 THA 950
TR(9)0,0 TRA 058
TX(10)%0.0 ’ TRA  06)
GO Y0 208 - TRA Q43

~118  CONTINUE TRA D70

CosassOAD W({K) WITH WPATH{IX.K) YO OBTAIN TWE OPTICAL TRA ©78

‘GesesePATH TRANSMITTANCES e w0




DO 117 K=t ,KMAX
117 W(K)*WPATH(IK,K)
120 CONTINUE
SUM=0,
00 125 UK=4,1%
X(JUK)=ABB( JK)*W{UK)
125 . IM=SUM+TX(JK)
TA{B)ETX(5)+TX(10)+TX(9)
TX{1)sTRANFN(W(1),ABB(1),1)
TX(2)=TRANFN(W(2),ABB(2),1)
TX{3)=TRANFN(W(3),AB8(3),2)
TX(10)uYY19W(7)+YY2eW (12} +YVIeW(13)+YY4sW(14)
TX(7)2XXIsW{7) $XX20W( 12) +XX3+W(13) +XX4sW(14)
SUM=SUM+TX (7)
TX(16)uW(16)e2,
SUM=SUM+TX( 18)
TX(9)=SUM
DO 205 K=4,KMAX
IF (TX{K).GT.BIGEXP) GO TO 200
TX(K)=EXP(=TX{K))
GO TQ 205
200 TX(K)=x1,0/BIGNUM
205 CONTINUE
TX(O)=TX{1)8TX(2)eTX(3)*TX(9)sTRAIN
IF(ISCTTR.EQ.0) GO TO 209
206 CALL SSRAD(IPH,IK,I1T2ERO,IPATH,V,SUNSSR)
1F(IPATH,EQ.3) GO TO 208
IPATHE I PATH+1
GO TO 1114
208  IPATH=2
209 IF (IV.GE.13000) TX(3)=TX(8)
ALAMut  OE+04/V
IFf (1EMSCY.EQ.0 .OR. IEMSCT,.EQ.3) GO TO 220
BAIK=BEFN({ T8OY(IK),V)
TLNEW: (TX(8)eTX(10))/({TR(T)«T4(6))
YSNEWR (TX{7)8TX(6))/TX(10)
DYAUsTLOLD=TLNEW
IF {DTAU.LT.1.0E-B.AND.TLNEW.LT.1.0E~5} GO TQ 220
1F(DTAU,LE.O,) DTAU=O.
SUMVsSUMVS0 . 59881KeDTAUS( TSOLD+TSNEN)
TLOLDu TLNEW
1501.D= TSNEW
210 CONTINUE
220 CONTINUE.
CeenesEND OF LAYER LOQP
1F (1V.GT.1V1) FACTOHS1.O
IF (1V.GE.1vR) FACTOR®0.8
SUMASSUMASPASTOR*OVe {1 . 0=TX(9))
G0 Y0 {300,400,300,600) (1ZASCTet)
300 CONTINUE
CooaweYRANSME ETANCE ONLY
L ¥R{10) =1 =TX(10)
MRETECIPR,906) V. ALAM.TX(0), (Yx(u).u-| T, 0R{01),TR(10),SUNA
WRITE(LIPU,907) V. ALASLTR{O) ((TREK) JKat  7) YR(31),TR(10},5URA
GO YO v0¢
400 CONTIRUE
‘Coen s ATMOSHFHERIC RADIANCE ONLY
CosnurlHOLUDE EMIRSION OF BOUNDABY ATYERUATED &Y totAL TRANSNISS ION
§#(T80UND, LE.0,0) GO TO 408
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TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA

TRA 1

TRA
TRA
FRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA
TRA

TRA

A
A

985
990

1000
1008
1010
1018
1020
1028
1030
1038
1040
1045
1050
1055
1060
1065
1070
078
1080
1083
1090
1095
1100
1106
1110
1115
1120
1125
1130
1135
1140
1145
1150
1155
1169
1165
1170
1175
1180
1185
1190
1193
1200
1208
1210
1215
1320
1239
1239
1228
1240
1248
1350
1248
1360
1288
1279
1378
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BEG=BBFN(TBOUND,V)«TX(9)+EMISS TRA 1280

SUMV = SUMV + BBG TRA 1285
408  SUMVVsSUMV TRA 1290
SUMV=(1.0E+04/Vss2)2SUNV TRA 1293
IF(1EMSCT.EQ.2) GO 1O €00 TRA 1300
RADSUMsRADSUM+DVs FACTGR® SUMV TRA 1308
WRITE(IPR,91€) V,ALAM,SUMV,SUNVV,RADSUM, TX(9) TRA 1310
- WRITE(1PU,917) V,ALAM,SUMV,SUMVV RADSUM,TX(3) TRA 1313
SUMTaSUMV TRA 1320
SUMTY TuSUMVV TRA 132%
GQ TC 700 TRA 1330
800 CONTINUE TRA 1333
- Ceee2eSOLAR SCATTERED RADIANCE TRA 1340
CossseMULTIPLY SUNSSR BY THE EXTRATERRESTRIAL SOURCE STRENGTH 55 TRA 13458
CALL SOURCE(V,ISQUHG, “DAY,ANGLEM,SS) TRA 1350
SUMSSReSUMSSReSS TRA 1358
CossusSUMSSR IS THE SCATTERED RADIANCE IN (M/CM2-STER-MICROMETER) TRA 1360
SUMS©(1,0E4/Ves2) s 5UMSSR TRA 1365
GeesssRFLSOL IS GROUND~REFLECTED OIRECT SOURCE RADIANCE TRA 1370
RFLSOL=Q. TRA 1375
RFLS=0. TRA 1380
IF(M2.GT.0.) GO TQ 510 YRA 1385
1F(TEBYI . LE.0.) GO 10 510 TRA 1390
IF(ANGSUN.GE.0.) RFLFACSALB®COS(ANGSUNSCA)/THQPT TRA 1393
RFLSOL=RFLEAC#TEDB1S8S TRA 1400
GFLS = 1.0EA/Ves24RFLSOL TRA 1403
§$19 CONTINUR TRA 1410
SUMT s SUMVSSUMS+RELS TRA 1413
SUSIT T = SUMYV ¢ SUMSSReRF LSOL TRA 1420
RARSUNSRADSUM«DV s FACTOROSUMT TRA 1423
WAITE{IPR,926) V,ALAM, RUNV,SUMYV, SUMS,SUNSSR,RFLS,RFLSOL, TRA 1430
X .SURT.SUNTT,RADSUM, TX{9) TRA 1439
BRITE(15U,927) V,ALAM, SUNMY,SUMYV, SUMS, SUMSSR, RFLS ,RFLSOL, TRA 1440
X SUMT , SUMTT RADSUM, TX{9), TEBT, TEBISY TRA 1443
GG 10 700 TRA 1430
800 CONTINUS TRA 149538
CoeassDRECTLY TRANSMITTED SOLAR PARADIANCE TRA 1480
CeseseSOLLL (5 50LAR [RRADIANCE IN WATTS/(CM2 MICROMETER) TRA 1443
CALL SOURCE(V,0, 1DAY,0,0,80LIL) TRA 1470
EOLEY » SOL1Le1.0E+A/Ven] THA 1473
TSOLEV » SOLIVeTX(®) TRA 14890
TEOLIL = SOLRLsTYA{9) TAA 1449
STEOL = SYSOLSTSOLIVeDV2FACTOR TRA 1480
SS0L » SSOLSSOLIVeDVeRACTOR TRA 149%
WELTE(1PR,038) ¥, ALAN, TSOLIV, TSOLIL, SOLEV, SOLIL,STSOL . S50L.TA({®) TRA 1500
WATYC(IAU,037) V, ALAN, TSOLLV, TSOLIL, 0LV, SOLEL, STROL. S50L, TX{8) TAA 1808
SUNT » YSOLIY . ’ TRA 1810
RANSUN » S150L : TRA 1518
[ ITYTY TRA 1420
700 CORVINUE THA 1549
TRCIEMSCT . 69,0) 00 Y0 7w A 1%39
SRESUNY (GE . BADMAR} VANAX » ¥ - © RN 1538
FEEOUMT, GE, RADNAR) RADMAXe SuMY TR 1500
FR{SUNT, L8, RADMEH) VRMINaY - : ) RA 1849
. LR{SUNT.LE RADNIN] RAOMINeS MY T 1RA 1430
T10 CONEIRUE - YRA (389
12 LIVl i) GO YO S . TRA YSBS
Covssndnll OF FREQUENDY LODP ThA 1548
O SPEBCIR.NE,0) WRETYE(IFR,730) YR(18) TRA 1670

«
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IF(RAINRT.GT.0.06) WRITE(IPR,730) TRAIN TRA
Agw!.0~SUMA/FLOAT [Tv-1V1) TRA
WRITE(IPR,740) IVi,1V,S5UMA,AB TRA

1F( 1EMSCT.EQ.0) GO TO 770 TRA
WRITE(IPR,750) RADSUM,RADMIN,VAMIN, RADMAX , VRMAX TRA
IF(IEMSCT.EQ.3) GO To 770 TRA
WRITE(IPR,7G0) TBOUND,EMISS TRA

770 CONTINUE TRA
RETURN ) TRA
Cosoos TRA
CevsoeFORMAT STATEMENTS FOR SPECTRAL DATA TRA
Cose e pAGE HEADERS TRA
800 FORMAT (1HY,/ 1X,324 FREQ WAVELENGTN TOTAL H20,5X, 44002+ ,5X, TRA
1'0ZONE N2 CONT H20 CONT MOL SCAT AERQOSOL NNQ3 te YRA
#'AEROSOL INTEGRATED® TRA

2 /2%, 14K CM=1 MICRONS,9(4X,SHTRANS) ,AX,1TH ABS TRA
3ABSORPTION, /) 1RA

910 FQRMAT (1H1,20X, 2BHRADIANCE(WAYTS/CMZ-STER=-XXX}, TRA

X /,'0 FREG',T10,'WAVLEN',T19, *ATMOS RADIANCE',T39, TRA

X t INTEGRAL®, 7049.'7075L'./2X. (CM=-1)', 110, '(HIFRN)' T19, ' (Th=1) "', TRA

729.'(u!cnn)'.rae.'(ca-t)',149."nAus' /)

920 FORMAT (1H1,4SX, :axnuuxkucatuarrs/cu:~sr;a-xxx). TRA
X /.,'0 FREO'.T|!.'HAVLEN‘.T2\.‘ATIOS RADIANCE' , T41, TRA

X 'PATH SCATTERED',T61, 'GEOUND REFLECTED', 71488, 'TGYAL',TS9A, TRA
X ¢ INTEGRAL, Y10, 'YOTALY /2%, (CM-1)',710, ' (MICRN}!, Yan.-(cn~1;' TRA

X 130,'(MIZAN)', 140, '(cn-q)'.vso VIMICRN)', tao.'(cu*t)ﬁ.rro. TRA

X' (MICRN)*, !80.‘(:“-1)‘-790 SMICAN] ‘. T1Q0, " (CH=1)' ,THIR, ' TRANS', /) TRA

30 sqaagtt't' 224, ' TARADIANCE {WATTS SM2-XXXX)',/ TRA

I | ‘G FREQ'. TH5, 'WAVLER', Y23, TRANSMITTED ', T45, TRA

2 "SOLAR', ‘b!.‘lNTEbﬂATEO‘ 3¢, 'YOTAL: ./, TRA
3 ax, '(cuxt)' T10, ' (MICAN; ', 120, ' (CH=1)', T30, - (WICRN)', TRA

4 Y&D.'(CM-I)"¥30.‘(NICNN)‘ 160, ' TRANS 2,179, ' SQuaR?, 1RA

5 T80, "TRANS ') Y
CosenaSPECTRAL GATA YO UNITWIER (24) ’ TR
S0& FORMAT(1X F¥,0.F0.3,10F9.4,£12,3) TRA
16 FORMAT{1X,57.0,Fu.3,1P3E10.2,0F 3.4} . TRa
9285 FORMAT(1X,F7.0,58.2,1R9810.2,0PF3. 4) ) : ThaA
036 FURMAT{IX, F7.0,73.3,1P8810.2,0P09.4) ) C TRA
Coerad SOECTRAL DATA 77 UMITeIRU {7} TRA
$07 EIRMAT(R?. 0, FR, 3, 10Fg. 4, ¥#12.4) Tha
V7 FORENMAT{FT O, FD. 2. ¥0280.2,%4%,.£9.2.0P88.4) N TRA
GIT FURMAT{ 27,0, F8,3.10069.2, opaua a3 TRA
DIT FORMATLET. O, FR. D, 10GEG. 2,278,008 0. 40 Coaa
Cons s o TLAWARY VALURS . h1:7 3
T30 FORNMATLQTRANSRISSION IRIE TQ CIRAYS o ' Fi4.q) . TR
TID FOANATL SYRASSMISSION DUE T RAfN » ‘.F!d &} R
V) FORMAT{*OINTEGRATLD ABSORAYION LN’ {6, TQ'.IS‘ St ", 210.2, Yﬁ&
1 ERa)® 4,0 AVERAGE TOANIMITIANGE. ' . F8 a2 ) ta

980 FORMAT(OINTEGRATED RAGIANCE o *,1PUIC. 3.0 vAITS CN-2 STem~1', 7, ThA
K ¢ MIRINON RADIABCE ¢ * £10.3.' VATYS &-g STER1 (CRef)et . tRa

& ‘Al ', GPEID. Y, EN«YL/, tRa
X OWAKILUE RADAGEE & T, (PEI0.3. MATYS -2 smm {Sa=1 )=y -.taa
XOCAY VLEBE10.1," CMeitE - ®a
no cemn' SOUNDARY TIEPERATUNE o ' A5, KU/, ﬂﬂ
COSNNDERY ERIBSIVINTY ¢ L R11,3) Tha
. A
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1579
1580
1585
1590
1585
1600
1805
1310
1618
1620
18238
1630
1638
1640
184S
1659
1655
1660
1665
1670
1675
1680
168%
1690
169%
1700
1705
t116
1715
1720
1728
1730
1738
1749
1748
1780
175%
TRy
1168
1170
$1T8
1280
1188
1790
a8
tieo
193
I8Q
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FUNCTION BBEN(T,V) BEN 100
Ci‘tattt““ti‘*l‘tt‘#‘*‘i*“‘i#tti‘t‘t*"l“it#.tﬂ“"it".“it"‘.““BFN 108

c BLANK BODY FUNCTION IN UNITS OF WATTS/(CM2 STER MICROMETER) BFEN 110
cu-tatttttunnnttnnutttt‘tttttnt#tty&tttnt.uunu‘tto‘*‘totttottt‘tttBFN 115
COMMON /CNSTNS/ PI,CA.DEG,GCAIR,BIGNUM,BIGEXP BFN 120
BBEN = 0.0 BFN 125
X = 1.43879%V/T BFN 130
. Che33PROTECT AGAINST EXPONENTIAL OVERLOW BEN 135
1F(X.GY,BIGEXP) RETURN BFN 140
BBFN = 1,180956E~16%V#+5/(EXP(X)~1.0) BFN 145
RETURN 8FN 180
END BEN 155
SUBROUTINE C{DTA (C1L.V) c10 100
[+4 RETURNS WATER VAPOR BAND ABSORPTION COEFFICIENT AT WAVENUMBER V CI0 105
COMMON /C1/C1(2580) . CiD 110
CtiL=-5, ciD 1185
IF(V.LT.350.) RETURN cip 120
I1F(V.GT.14520.) RETURN c10 125
IVev C10 130
L=(IV-350)/5+1 cip 135
IF(IV.GT,9195,AND. 1V, LY,9875) RETURN C10 140
IF(IV.GE.9876)L={ IV=9B7E)/5+17T1 CiDp 145
IF(IV.GT.12795.AND,IV.LT.13400) RETURN CiD 150
1F(1V.GE.13400) L= (IV-13400)/5+2356 CiD 158
C1L=Ct (L) CiD 150
RETUAN CiD 165
ENO CiD 170
SUBROUTINE C20TA (C2L.,V) c20 100
C %+ UNIFORMLY MIXED GASSES c20 105
COMMUN/C2/ C2(1575) c2p 110
C2L=-5, c20 11§
IF(V.LT.500.) RETURN cap 129
IF(V.GE.13190.) RETURN C2p 128
tVsy €20 130
L=(IV=500)/5+1 cap 138
IF(IV.GT.8070.AND.IV.LE.12970) RETURN C20 140
IF(IV.GE, 12050} L=(1V~12850)/6+1516 C20 148
C2lsC2(L) c20 180
RETURN Can 188
END C20 160
SUBROUTINE C3DTA (C3L.V} ggb :gg
€ e+ DzomE &% 110
COMMON /C3/ C3(540) cap 148
oL ca 120
TF(V.LT.575.) RETURN ¢3p 138
15({V.GT.3270,) RETURN cag 199
ey ¢ 135
Le{1V=-875)/5+1 ¢ 140
C3LuC3(L) €30 148
RETURN 30 1850

E4D
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SUBROUTINE CADTA (34L,V) C4ap 100

C »* N2 CONTINJUM Cio 105
CONMMOM /C4CB/ C4(133),C8(102) C4D 110
CAL=0. c42 115
IF(V.'T.2080.) RETURN c4ap 120
IF(V.GT.2740.) REYURN Cap 125
IVev C4D 130
La(1V-2080) /541 40 135
C4L=CE(L) cap 140
RETURN 64D 148
END c4D 150
SUBROUTINE CEDTA(CEL,V) c60 100

G ss  MOLECULAR SCATTERING Cep 105
C6Ls=0. ced 110
1F(V.LE.3000.) RETURN C6D 15
CELaVEe4/(9.36799C+18~1.07123E+09tVee3) C60 120
RETURN €60 125
END c6D 330
SUBRDUTINE CEDTA (CBL.Y) can 100

C »e OZ0NE U.V + VISIBLE c8d 10§
COMMON /C4acs, €4(133),08{102) CBD 110
caL=0. ced 11§
IF{V.LT.13000.) RETURN €80 120
IF(V.6T.50000.) RETURN CyD 125
IVsy CBD 13¢
TF(IV.GY.24200.AND, IV. LY. 27500) RETURN €8p 135
X1w(V=13000.0)/200,041. c8p 140
IF(IV.GE.27800) XIa{Vv=27500.0)/600,.+57. c8op 145
NaXle1,000 €80 150
XDeXI=FLUAT(N) cap 185
COL=CO{N)+RDe {CB(N)}=CB(N-1}) CoD 160
RETURN ceD 169
END cap 170
FUNCTION TRANFNIW,ABD. 8} 1" 100

[ LONTRANS EMPIRICAL FUNCYION FOR GAND MODEL TRANSMETTANCE THE 108

C K @ { WATER AND UN]FORMALY MIXED TRF 110

¢ K » 2 INFRARED OZQNE. YRE 118

¢ YRF 130
COMNONR /YRFMFO/ TR(8Y),FN{B7), FO(67) IRF 128
DINENSION €(2),D(2),#(67,2) Tr 130
EOUIVALENCE (F(t,1}),pPW{1)) - R 138
OATA  €/0.007787,0.085194,.D /1,0855995, 2.387883/ RE 40
TRANFNuY, YAE 148
IP{W. LT, 1. 0E~20.0R. AED.LE. <6, ) RETURN YAF 150
X=ALOGIO(N)san0 THE 148
YRANFN20, . TRF 180
IR(X. GY. F(67,K) ) NETUSN TRE 163
TP(R.LY.E(E . R))  YRANFN® 1. = C(R)*ELAP{D(K)eX) SRE 170
TF(X. LT r01 K)) REVUAN YAe 17§
Kixz2 TR? 180
T1F(X.GY.FL32,k)) Hie53 TRY 188
DO 20 JreX), 87 1RF 140
Jdady e 195
TF(X A8, F{u,K) ) GO TG 40 RY 200

30 CONT INUE ™THE 208

40 TRANFNTR{U) & (TR(U=1)=TR(J) )o(F{d K)eX)/(F(d K}=F(J=1,K}) WmE 20
RETURN THe 18
[L 1) ™me 230
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SUBROUTINE SLF296{V1C,SH2QT0)

LOADS SELF CONTIMUUM 296K

COMMON /SH20/ V1,V2,0V,NPT,5296(2001)
CALL SINT(V1,ViC,DV,NPT,5206,SH20TO)
RETURN

END

SUBROUTINE SLF260{ViC,SH20T1)

LOADS SELF CONTINUUM 280K

COMMON /S260/ V1,v2,DV,NPT,5260(2001)
CALL SINT(V1,V1C,DV.NPT,5260,SHI0T1)

RETURN

END

SUBROUTIME FRN296(V1C,FH20)

LOADS FOREIGN CONTINUUM 296x

COMMON /FH20/ V1,V2,DV,NPT,F296{2001)
CALL SINT(VY, vie, OV, NPT, F288, FH20)

RETURN

END

SUBROUTINE SINT(VH,V1C,0V,NBY CONTE,CONTD)
INTERPOLATION FOR CONTINUUM SITN LOWYRAN

DIMENSION CONTI(200%)

CONTORO,

Ta(VIC=V1)/DVe1.00001

tP{1.QE.NPT)CO TO 1)

CONTO=CONTI(1)

INOD 2 AMID{VIC, 104 )

ég&‘“ODBG' ,0) CUNTOs{CONTL(1)eCONTI(1e1)) /2.
RETURN

ExD
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Fgo
F60
F80
80
6o
k80

FRN
FRN

FAN
FRN

100
105
110
118
120
128
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108
110
118
120
128
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SUBROUTINE EXABIN EXA 100

c EXA 108
c LOADS EXTINCTION AND ABSURPTION COEFFICIENTS FOR THE FOUR Exa 110
c AEROSOL ALTITUDE REGIONS EXA 118§
c EXA 120
COMMON /CARD1/ MODEL, ITYPE,TEMSCT M1 ,M2,M3, IM,NOPRNT, TBOUND,SALB EXA 125
COMMON /CARD2/ IHAZE,}SEASN,IVULCN,1CSTL,ICIR,IVSA,VIS,WSS,WHH, EXA 130
1 RAINRT EXA 135
COMMON /CARD3/ H1,H2,ANGLE,RANGE,BETA,RE,LEN EXA 140
COMMON /CARD4/ V1,v2,DV EXa 145
[ EXA 150
COMMON RELKUM(34) ,HSTOR(34),1CH(4) ,VH({16),TX(16),%(18) EXA 155
COMMON WPATH(68,16),T8BY(68) EXA 160
COM™ON ABSC(4,40).EXTC(4,40),VX0(40) EXA 165
COMMON /EXTU / VX2(40).RUREXT(40,4),RURABS(40.4) ,URBEXT(40,4), EXA 170
1URBABS(40,4) ,OCNEXT(40,4),0(NABS(40,4),TROEXT(40,4),TROABS(40,4), EXA 175
2FGIEXT(40),FG1ABS{40) ., FG2EXT(40) ,FG2ABS{40) EXA 180
3,BSTEXT(40),B5TABS{40) ,AVOEXT(40),AVUABS(40) , FVOEXT(40 EXA 188
4] ,FVOABS(40) ,DMEEXT(40),DMEABS(40) EXA 190
DIMENSION RMZONE(4) EXA 195
DATA RHZONE/O.,70.,80.,99./ EXA 200
00 S 1=1,40 EXA 205
8 VXO(1)sVX2(1) EXA 210
f1e1 EXA 218
IF (IMAZE.EQ.7) lte2 EXA 220
IF(1HAZE.EQ.3) It o 2 EXA 225
DO 85 Mali,4 Exa 230
ITA= ICH(M) EXA 238
ITCa ICH{M}~7 EXA 240
WRH=W(18) EXA 245
IF (1CHM{M).EQ.B.AND.M.NE.1) WRHa70. £XA 250
c ¥HIS CODING DOES KOT ALLOW YROP RH DEPENDENT ABOVE EN(7,1) EXA 255
¢ DEFAULTS YO TROPGSPHERIC AT 70. PERGENT EXA 280
00 0 12,4 EXA 269
IF (WRH.LT.RAHZONE(1)) GO TQ 43 EXA 270
10 CONTINUE EXA 278
14 EXA 280
15 [=i-t EXA 285
TF(WRH.GT. 0. 0. ANO. . ¥AK. LY. 90, } XeALOG( 100, 0=NRN) €Xa 290
X1eALQG( 100, 0=RHZONE( 1)) EXA 209
A2wALOGL100. 0~RHZONE( L)) EXA 300
1f (WRH.GE.99.0) XeXy EXA 305
I1F (WMRH,LE.0.0) XeXi EXA 310
00 80 N=1 30 EXA 1%
ABSE (N N}eO, EXA 320
EXTC{M, NInD. €xa 2328
IF{ITAGF.6) GO YO 48 EXA 333
Uit ETACLE.D) GO 'O BO XA U
c RH DEPENDENT AEROSOLS €xA J40
40 TO (20.20.25.28,30,358), {TA EXA 34
20 Y22 AL0G{RURERY(N, 1)) €xa 350
YisALOG{RURERT{N,T11)} o €44 355
222 ALOOLRURABS (N, 1)) €XA 380
2teALOGLHURABS(N,IT)) . EXa 283
: 6o Y0 4% EXA 370
L1 v:-Aancacuexr(u.l); €xa 378
YieALOG(OCNERY{N, 11)}} €Xa 280
22eALO0(UCNABSIN 1}) (LTI )
TVeALGO(OCRABSEN, LE)) ExA 350
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30

35

40

45

50

s

70

3

80
85

6o TO 40
¥2=ALOG(URBEXT(N,I))
Y1uALOG(URBEXT(N,11))
22=ALOG(URBABS (N, 1)}
Z1=ALOG({URBABS(N,11))

G3 TO 40

¥2=ALOG( TROEXT(N,1})
Y1=ALOG( TROEXT(N, 1))
Z2sALOG({ TROABS (N, 1))
21sALOG( TROABS(N,11})
Yayi+(¥2-¥1)e(X=X1)/(X2-Xy)
ZKnZi+{22-21) % (X=X1)/(X2=X1)
ABSC(M,N)=EXP(ZK)
EXTC(M,N)=EXR(Y)

Ga 10 80

1F (1YA.GT.14) GO O 75

1F (ITC.LT.1) GO TO 80

60 10 (50,55,60,65,70.65,70), IT¢

ABSC(M,N)=FG1ABS(N)
EXTC(M,N)=FGIEXT(N)
GO TO 80
ABSC{M,N)=FG2ABS (N)
EXTC (M,N)=FG2EXT (N)
GO YO 80
ABSC{M.N)uBSTABS(N)
EATC(M,N)=BSTEXT(N)
GO TO 80

ABSC (M,N)sAVOABS(N)
EXTC(M,N)=AVOEXT (N}
G0 TO 80

ABSC (M, N)eFVOABS(N)
EXTC(M,M)uFVOEXT (N)
GO TQ BO
ABSC(M,N)sDMEABS (N)
EXTC (M,N) sOMEEXT (N)
CONT JHUE

CONT INUE

RETURN

END

n

EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
BAA
EXA
EXA
EXA
EXA
EXA
EXA
EXA
EAA
€XK

395
400
405
410
415
420
428
430
435
440
448
as0
455
460
465
470
a8
480
485
430
495
500
505
510

$20
525
530
535
540
645
550
885
560
565
570
575
880
503
990
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SUBRQUTINE AEREXT (V) AEX
AEX

INTERPOLATES AEROSOL EXTINCTION AND ABSORPTSON COEFFICIENT AEX
FOR THE WAVENUMBER, V. AEX
AEX

COMMON /CARD1/ MODEL,ITYPE,IEMSCT,Mt, M2,M3, IM, MOPRNT , TBOUND,SALS AEX
COMMON /CARD2/ 1HAZE, ISEASN IVULCH, ICM’L ICXR.IV“.VXS.USS um. AEX

ARRAY WY CONTAINS HNO3 AGS. COEF{CM-1ATM=~1) PROM

1 RAINRT AEX
COMMON /CARD3/ H1,H2,ANGLE,RANGE,BETA,RE,LEN AEX
COMMON /CARD4/ V1,v2,DV AEX
COMMON /CNTRL/ KMAX, n,mux NL, ML, IKLO, 1$5GE0 AEX
CONMON RELuw(u).usmrx(sA) ICH{4), vn(is,,vx(ss).i(to) AEX
COMMON WPLTH(68,16) ,TBBY (83) AEX
COMMON ABSC(4,40) ,EXTC(4,40) , VX2(40) AEX
COMMON /AER/ t‘.x'rvu).usﬁﬂ) AEX
00 5 1s=1,4 AEX
sxrv(x;-o. AEX
ABSV(1)=0. AEX
CONTINUE AEX
1¥ (IMAZE.EQ.0) RETURN AEX
ALAMS1.0E+4/V AEX
00 10 N=1,40 AEX
XDsALAM=VX2(N) AEX
1F (XD) 18,10,10 AEX
CONTINUE AEX
N=40 AEX
VAD=VX2({N)~¥X2{N="1) AEX
00 20 141.4 AEX
EXTV(1)m(EXTC(T,N)=EXTC(X,N~1))eXD/VXD+EXTC(I,N) AEX
ABSV(1)»(ABSC(1,N)~ABSC(I,N=1))wXD/VAU+ABSC(] ,N) AEX
CONTINUE AEX
RETURN AEX
END AER
SUBROUTINE WNO3 (V.HABS) N:g
H

MNO3  STATISTICAL BAND PARAMETERS HNI
MN3

DIMENSION W1({18), HR(18), NI(13) HNY

880 10 920 CM~1 HN3

T DATA MI/2,107,3.9011,8.154,08.150,0.3217,9. (N 11,88, 11.10,11,17,12, 40N

10,10.48,7, 50940 130, 4,809.2.960/ HRJ
ABRAY H2 CONTAINS FNOS ABS. CUE'(CRMMM%H FRON 1278 TO1350 CM=% HN3
UATA H2/2.920,4.611,6.758,8.790,10.51,13.74,18,00.21,81,33.00,91,6MN)

"W, 31.32, 16‘02.15 42,17.67,14.98, I.?l&l

KNY
ABRAY H3 CONTAINSG WNOQ ABS. CDENCH-M'M-!) FROM 1678 Y01735 CM~t HND
OATA H3/5.003,8.003,14,12,19.83,23.31,23,88,23.22,31.09,39.99, 33, IHNg

14,24,79,17,48,9.420 /

“i”siﬁ.

1 (V.GE.QL0,0.aND.V, LE.030.0} GO D 3

¥ (V.GE.T2YH.0.AND. V. LE.13%0,0) CO TO 1o
1 {4 GR.16Y5,0,AND,V.LE.1735.0) GO YO0 18
RETURN

§ fa(v-845.)/8,

HARS«HE{1)
RETURN

10 Is(¥=1370.)/8.

HARSeH{ £}
REYURN

18 Ie{v=1670, )78,

HABS=HI(1)
REYURN
ERD

100
105
110
118
120
125
130
138
140
145
150
165
160
165
170
175
180
185
190
195
200
205
210
18
220
225
230
235
240
245
a50
28BS
260
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SUBROUTINE SSGEO( 1ERROR,IPH, IPARM, PARMI _PARM2, PARM3, PARMA, PS!PO.G)SSg 100
$$

c 105
c THIS ROUTINE DRIVES THE LOWTRAN QEOMETRY ROUTINES REPEATEDLY §56 110
c 70 OBYAIN THE ABSORBER AMOUNTS FROM THE SCATTERING POINTS ON S$SG 115
¢ THE OPTICAL PATH TO THE EXTRATERRESTRIAL SOURCE, NECESSARY $S6 120
g 10 DO THE LAYER BY LAYER SINGLE SCATTERING RADIANCE CALCULATION. gga 128
G 130

- COMMON RELHUM(34),HSTOR(34),1CH(4),VR(16),TX(16),W(16) $SG 138
COMMON WPATH(68,16),TBBY(68) $SG 140
COMMON ABSC(4,40),EXTC(4,40),VX2(40) $5G 145
COMMON /SOLS/ AH1(58),ARH(68), S5 150

X WPATHS(68,16),PA(68),PR(68) ,ATHETA({38) ,ADBETA(35),LJ(A9) ,JTURN,SSG 155

- X ANGSUN $5G 160
COMMON /1F1L/ IRD,IPR,IPU,NPR SSG 165
COMMON /CARD1/ MODEL, ITYPE,1EMSCT,M1,M2,M3, IM,NOPRNT , TBOUND,SALS SSG 170
COMMON /CARD2/ IHAZE,1SEASN, JVULCN,1CSTL,1CIR,iVSA,VIS, WSS ,WHH, SSG 175

1 RAINRY §SG 180
COMMON /CARD3/ Mt ,H2,ANGLE,RANGE ,BETA,REE,LEN $SG 185
COMMON /CARD4/ V1,V2,DV $SG 180
COMMON /CNTRL/ KMAX, MM, TKMAX,NL ML, IKLD, 1SSGEOD 550 s198
COMMON /MODEL/ ZM(34),PM(34),TM(34),RFNDX(34),DENSTY(16,34) $SG 200
COMMON /PARMTR/ RE,DELTAS,ZMAX, IMAX,IMOD, IBMAX, [PATH $56 205
COMMON /CNSTNS/ P1,CA.DEG,GCAIR,BIGNUM,BIGEXP $SG 210
COMMON /RFRPTH/ ZP(35),PP(35),TP(3%),RFNDXP(35),5P(38), $5G¢ 215

1 PPSUM(35), TPSUM{35) . RHOPSM{35) , DENP( 16,35) ,AMTP( 16,35) $SG 220
COMMON /USRDTA/ NANGLS,ANGF(50),F(4,50) $SG  22%
DIMENSION WPDUM{68,16), TBDUM(68),LUD(68) ,AZ(35),RHD(35) $56 230

c MOLECULAR AND HENYEY-GREENSTEIN PHASE FUNCTIONS $S¢ 238
c NOTE: UNITS ARE (STER-1), MsCOS(SCATTERING ANGLE) $50 240
PFMOL(X) =, 06085+.05700¢Xee2 556 245
PFHG(GG, X)={1,0~GGoe2) /{4, 0P1o(1,09G300Q-2,00GGeX)0s1.8) §5G 280
1KLO» §SG 255

NPR & 1 §56 260
15SGED= 1 §5G 265

c SPECIFY YHE GEOMETRICAL CONPIGURATION 556 270
IF(1PARM.EQ.2) GD TO 1 556 278
THEYADPARMY SSG 280
PHIO=PARMY 556 289
THETAS»PARMS $SG 290

PH1S <PARMA 556 293

GO '0 2 $S6 300

1 COMTINUE $5G 308
£SIDaPARMY $S8G 310
DELO=PARM? 5S¢ 18

2 1#{ IPARM.KE,0) GO 10 S $5G 320
IF(ABS{THETAD).LY.00.3) GO YO O $5¢ 318

1F{ THCTAD.GY,0.0) GO YO 4 $5¢ 230

k4 CUBSERVER 15 AT OR NEAR THE SOUTH POLE, REWAP TO EQUATOR " 850 338
WR11E{1PR, D8Q) ’ ) 540 340
_PSIPOPLIPD=PHLS 855G 348
THETAD20.0 - $5G 380
M1010.0 . ] 850 358
THETAS40.0 . . ’ $S0 380

PHES =90 . 4THETAS $50 268

- G Ns ) 53G 370

4 CONE INUE $30 I
¢ UBSEAVER 1S AT O KEAR THE KOATH POLE. REMA® YO EQUATOR 556 390
WRLTE( 1PN, 08} ) $5G6 38

oswonms-n{oo . : 850 380




THETAD=0,0 " 556 388

PHI0=0.0 $5G 400
THETAS=0,0 $SG 405
PHIS=90,~THETAS $s¢ 410

5 CONTINUE $5G 415
WRITE(IPR,500) S5G6 420

c 556 425
¢ SAVE OPTICAL PATH PARAMETERS AND AMOUNTS $58 430
¢ $SG 435
JTURNDaJTURN $SG6 440
TKMAXD = TKMAX+1 S50 448
H1D=H1 SSG 450
H20=H2 $5G 455
ANGD=ANGLE SSG 460
RNGD=RANGE 55G 465
8ETD=BETA $56 470
BETA=0. S5G6 475
LEND=LEN SSG 480
1TD=1TYPE $56 485
IMAXSML S5 450

00 10 Jsi,IMAX 556 495
AZ(J)=2P(J) $S6 500

10 RHD(J)=RELHUM{J) : $SG 505
DO 11 Jst, IKMAXD $5G  S1a
TBOUM(J) aTBBY (J) 556 815
LUD(U ) ld{y) 556 820
TF{LJD(J). 6T, IMAX) LUD(U) INMAX 556 5325

00 11 Kel, KMAX $5G 530

11 WPDUM(J,K) sWPATH{J,K) $5G 538
IMAX = INAR=1 $5G6 540

v ¢ SSG 545
. v ¢ ESTABLISH PSI0 AND DELO S5a 580
) IARBOs0 $5G 588
: IF(ANGLE.LT.0.01,0R.ANGLE.GT.175.99) lARBOat SSG 5680
c , S5G 563
TF(1PARM.NE . 2) $SG 5§70

- ACALL PSIDEL(THETAS,PHIS,THETAOD,PNI10,PS1PD, PSI0,DELO, IARED) S50 878
INITIAL CUNDITTONS AT THE OBSERVER 556 980
1ARB# 1 ARED 550 568
BETAST»0.0 . $5G 590
TF([ARDO.EQ.0) P51ST=PS10 556 893
ANGLOSDELD 556 600

¢ . $5G 805
g LOOP OVER THE DOINT TO SUN DATHS TO OBTAIN AMOUNYS ggg g:g
1

NRITC(1PR,950) $5G 620
WAITEL PR, 952) 556 €39

880  PORMAT{' SCTTH SCTYR SUBYENDED SOUAR  PATH RELATIVE SCTYR  MOSSG 830
SLECULAR  *) 550 435

853  FORMAT(® POINT ALY  ANGLE  ZENITH ZENITN AZIMUTH . ANGLE  PHSSO 640
msg F /) : 55 643

00 130 LaTs1d tRMAKD 85¢ €80
TE(LEND. €O, 1.0R, JTURND. BE, o) & 10 20 : . 550 648

€ SHORT PATH, UP : $5G €60
S HUeat{u) 250 468
RELHBKO(L) ' $5G 890
THESTATHETA(L) S50 478
mu. GE.2) BEYAST4SETASTEABBETA(L1) 850 680

0 30 _ $50 o8

74
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20 CONTINUE SSG 690
c LONG PATH, OR SHORT PATH DOWN $SG 695
IF(L.GE.2) BETAST=BETAST+ADBETA(LJO(L~1)) §SG 700
IF(L.GE.JTURND) GO TO 25 $SG 708
LUPIaLUD(L)+1 8§56 710
Hi=AZ(LJP1) §5¢ 7185
RELM=RHD{ LJP1) SSG 720
- THTST=180,-ATHETA(LJP1) $SG 725
@o T0 30 $SG 730
25 LUpLsLyD(L) SsG 735
H1=AZ(LJOL) S$SG 740
‘RELHaRKD(LyDL) SSG 745
THTST=ATHETA(LUDL) $SG 750
2 - IF(L.EQ.UTURND) THYST=180.~ATHETA(LUDL} $5@ 755
ENT 30 CONTINUE SSG 760
‘j AHT(L)=H1 $5G 765
A ARH(L)=RELH $SG 770
) 1F(L.LY.2) GO TO 35 S8 775
ﬁ' PSIST=PSI(PSL0,DELO, BETAST,1ARB, IARBO) $SG 780
A ANGLO=DEL(PS10,DELO,BETAST,IARBD) $$G 785
I 35 CORR=0.0 §$6 790
5. ¢ RANGE »UNKNOWN ) $SG 785
ITYPES] $SG 800
00 90 JITER=1,4 ’ . $SG 805
H2 = 0.0 ) S$SG 810
ANGLE=ANGLO~CORR $56 815
LEN®0 SSG 820
1F(ANGLE.LE.S0.0) GO YO 40 $5G 025
LENa 1 $SSG 030
WRITE(]PR,955) L SSG 835
058  FORMAT(' SUN PATH ',13,' PASSES THROUGH A TANGENT HEIGHT') $SG 840
40 CONY INUE - S$SG 045
HYQRuZMAX $56 850
IF{H1. LT NTOP.OR,LEN.EG. 1) GO TO 80 §5G 855
2 c SCATTERING POINT 1S AT QR ABOVE HTOP AND LENaO. $SG 680
: c SET.W{K)=0.0 AND CONTINUE $5Q 965
3] s DO 50 Xw!t, KMAX $SG 870
P 50 W{K)=0.0 $SG 878
3 G0 10 100 S5¢ 980
;:.3 ¢ $5G 983
3 . €0 CALL GEO(1ERRQR, BENDNG) sssm ggg
4 ¢ . 850
¢ 1ERRORs=S IF scanemﬂa mxm 1S IN THE SMADE, ALSO SET W(K)e=3.0 556 800
. tP(LERROR,NE.~8) GO YO S36 905
0 ) WHITELIPR, O70) L 856 010
o] 970 FORMAT(' SCATTERING Pmm’ L13,0 15 IN YHE SNADE') 356 918
3 0O 70 Kel, KMAX §5G 920
L 3y 70 W(K}a=%.0 ’ . 556 928
Sk B 1ERADAD B 8§50 930
] GO Y0 Y00 : ) 5@ 938
{ 80 CONTINWE : : . - 550 640
3 - [ SOLAR ZEKITH GENDING CORRECYION .. 580 S4p
- i GITER.QY. 1) NRITE(IPR,Q17) CORR ) . ) 8SG %0
~ A ’ ,vianszcoea-unnum LY. 1) GO YO 100 550 of%
_i'%g 80 CURARSBENDRG . - $56 960
iake 160 CONTINUE - S350 088
%’, - SANULEVECTANOLARGLE, YHTSY, PSISTY, 1AGB) ) 856 o0
M COSANGLO3 L CARSARGLE) . $30 e
X ¢ \CAD MOLECULAR PHaSE mucvw« uwv 556 380
=]
\}
wable
&%
1 ‘2
SR
GO
A
X *
R
A -
ey
\@}3
e P , 5
3
% 4*
)
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PR(L)}=PFMOL (COSANG) SSG 985

¢ LOAD AEROSOL PHASE FUNCTION ARRAY $56 990

c HENYEY~GREENSTEIN $SG 995

1F(1PH.NC.0) GO TC 105 $5G 1000

& PA{ L) =PFHG {G,COSANG) SSG 1008

4 GO TO 115 $56 1010
105 CONTINUE 550 101§

A LF(IPH.NE.1) GO YO 110 $S3 1020

o c USER SUPPLIED PHASE FUNCTION $SG 1026
Y c DETERMINE ALTITUDE AND ANGLE INDICES $56 1030
ML M=d $5G 1035
A IF(H1.LE.30.) Ma3 $SG 1040
IF(H1.LE.10.) M=2 $SG 1045

. TF(H1.LE.2,) Mxi $5G 1050
g { DO 106 LlLw=1,NANGLS $SG 105%
IF(ANGF(LL).EQ.SANGLE) GO TO 118 $SG 1060

A TF(ANGF(LL).GT.SANGLE) GO YO 107 $56 1065
108 CONTINUE $5G 1070

hak 107 LPi=Ll $5G 1075
e Llall=1 $5G 1080
‘hﬂi CALL INTERP(2,SANGLE,ANGF(LL) ,ANGF(LP1},PA(L),F(M,LL) F(M,LP1)) SSG 1085
o GO TO 115 $5G 1090
110 CONTINUE 356 1085

. ¢ v DEPENDENT MIE DATA BASE, SAVE SCATTERING ANGLE INSTEAD $5G 1100
RGN PA(L)wSANGLE S56 1108
e 118 CONTINUE SS6 1110
By c LOAD AMOUNTS FROM W(K) INTO WPATHS(L,K) $5G 1115
;f’g 0O 120 Kut,KMAX $5G 1120
! 120 WPATHS(L,K)=MW({K) S$SG 1129

a: ¢ REVERSE SIGN CONVENTION (TO + € OF N) FOR PRINTED QUTRUT $SG 1130
R PSIST2m-PSIST $$6 1138
HEN WRITE(IFR,951)L,H1,BETAST , ANGLE, THTST,PS1ST2, SANGLE, PR(L) $S6 1140
991 FORMAT(1X,13,6(1X,F7.2), (1X,E10.3)) $SG 1148

130 COMTINUE $5G6 1150

¢ 55G 115%
R ¢ RESTORE OPTICAL PATH AMOUNTS SS6 1160
! c. 556 1165
e EXMAXS TRUAXD=1 56 1170
sho i HtaNtiD S5G 178
et H2=H2D S5G 11680
PR, ANGSUN=ANGLE . $SG 1198
w5 ANGLEwANID $SG 1180
RANGE=RNGO $56 1198

BETAGETD - $5G 1200

LENLEND $SG 1208

TTIYBERLTD $58 1210

DC 160 Jsi, IXMAXD §3G 1218

YBOY(J) e TOOUR(:) 550 1220

W) 3Lu0( ) $5G 1228

‘00 160 Kut, KMAX 585G 1230

180 MPATH(U.M)WPOUM{Y, K) _ 555 123%

NPk = NOORNT , $SG 1240

€ S5G 1248

¢ FORMATS : $5G 1350

¢ £56 1248

900  FORMAT{IK,S2,' SINGLE SCATTERING PODINT 10 SOURCE PATHS ') - 536 1260

S17  FORVAT(' SOLak EMITH COARECTION FOR HENDING » ' Fi0.3) 556 1268

830 FORUAT(2X, 'wes CUMMULATIVE POINT<YO~SOURCE AMOUNTS seet) R il

928 ronttav(/, :n.'; WPATHE(L.K) Ret, 74} 35G Vs
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930  FORMAT(1X,12,7(2X,E10.3)) $SG
931 FORMAT (8E10.3) $5G
840  FORMAT{2X,'L WPATHS(L,K) K=8,18') $SG
980  FORMAT(2X,'THETAQ < 89.5, OBSERVER ASSUMED TO BE AT THE SOUTH §56
1POLE, PROBLEM HAS BEEN REMAPPED TO THE EQUATOR') (1]
861  FORMAT(2X,'THETAD > 89.5, GBSERVER ASSUMED TGO BE AT THE NORTH $5G
1POLE, PROBLEM HAS BEEN REMAPPED TO THE EQUATOR') $sG
RETURN $sG
END $SG
SUBROUTINE PSIDEL(THETAS,PH1S,THETAQ,PHIO,PS1PO2,PS10,DELG, IARBO) PSD
c PSD
c THIS ROUTINE CALCULATES PSIO (THE RELATIVE AZIMUTM BETWEEN THE PSD
¢ LINE OF SIGHT AND THE DIRECY SOLAR PATH, AT THE OBSERVER) PSO
c AND DELD (THE ANGLE SUBTENDED AT THE EARTH'S CENTER 8Y TNE PSD
c OBSERVER AND THE SUBSOLAR POINT). PSD
COMMON /PARMTR/ RE,DELTAS,2ZMAX, IMAX, IMOD, 18MAX, JPATH PSD
COMMON /CNSTNS/ P1,CA,DEG, cha amnun.emun PSD
OATA EPSILN/1.0E-5/ PSD
¢ PSO
c CHANGE CONVENTION FOR PSIPO FROM (EAST OF NORTM) YO (NGATH OF EASTPSD
[ FOR COMPUTATIONAL PURPOSES. RANGE 1S =180 TO +180. PSD
PSIPO=g0.0-PS1PO2 PSO
1IF(PSIPO.GT.180.0) PSIPQ=PSIPQ=380.0 pED
[ $SD
DPHIxPHIS~PHIO pPSD
DTYMT» THETAS=THETAD $S0
THTSs THETAS/DEG 850
THTO= THETAQ/DEG [2:1)
DPH=0PH] JOEG #50
STSRSIR(THTS) PSO
ST0sSIN{ THIOD) . PSO
CTS+COS{IHTS) . PSD
T CIOACOS(THYO) P50
SOPHIwSIN{DPH) . : #30
CORME = COS{DPN) ) pSO
TS TAN(TNTS) ) (1]
TTG TAN{ THTD) . (2%
¢ ) : £50
[+ CALCULATE DELO, CHECK ROB SPECIAL CASBESY : 050
1E(AB5{0PUL ) . GT, EPSLILN) GD 10 10 ’ SO
TOLONGE YUDL ’ © 8sh
OELO»ABS{DINT) . [ 41
6o 19 §0 #50
19 TR{ABS(OINT) GY,EPSELN) GO YO 20 - - _B$0
€ COLATITUDE : #50
- BELUwASS(USHY) . . ’ 83D
G0 T0 3 L&)
[+ GENCRAL Cask L&
20 PRLRDRGSACOS{C TS =CTO+COPHT oS T50810) #0
- 30 1E{ORLO.LE . EVSILK]) 0ELO%0.D Vpsu
[+ CALCULAYE £510 {+83150-35100) (41
g CHELR FOR s'ECIAL CAGES SMERE ELYNER 2510 0 PSIPO ARE Aae:rn:nv ng
[ VEQTICAL OPTLICAL PATH, PSIPO IS ANBITARY, THIS CASE WAS ?\Aﬁﬂ&b ”5o
[ TN S3GED av SETYVIRG IARDOs :Sﬁ
[~ %0
< CHSLRAVER ARD SuBsOLAR PORINY COINCIDE. FSISO 15 ARBITRANY 850
$1F{08L0.£0.0.0) (AGGOYTARBLS2 [ &3]
$1F¢1aRB0.£0.0) GU 0 20 L 43¢]
¢ JARE0s0,1,2,7 FURK PSI0 DEFINIIE, PSIFO ARBITRARY, $SISD AHBLYRAKYSLD
4 SOTH PSIB0 ARD PSLISO ARSITRANY, WESPECTIVEAY. 350
AETUAR 250
40 AKUNER»TO*LDPHI-TTS ) . 50
- DENDMs (V. s TI0»ed)+CTOSOPHY 250
LE(ABS{ANCHEN) BT EPSILN) SO YO 50 45]
c MNMERATORL0.0, S9EAT CINCLE cauru:utna THE OBSERVER ARD THE suasoxcsa

. € POINT 1S OUE EAST-WEST AT TME CRSENVER
#515000.0 tso

7

1280
1288
1290
1205
1300
1305
1310
1318
1320




80
80

aocon

w

IF(DOPHI.GT.0.0) PSI50=180.0
T0 %0

G0

TF(ABS{DENOM) .GT.EPSILN) GO TO 60

DENOMAINATOR =0.0, ATAN(INFINITY)w+90 OR g0

P5150290.0

IF(DTHT,LT.0.0) PSISQO=~90.0

GO 1O S0

GENERAL CASE

PS1S0sDEGSATAN(ANUMER/DENOM)

ATAN RETURNS ARGUMENTS BETWEEN =gO0 AND 90, MAY NEED TO CQRREZCT
NO CORRECTION NECESSARY

IF(DPNI.LT.0.0) GO TO 90

CORRECYION NECESSARY

1F(DPHI.GT.0.0) GO TO 70

OPHI=0.0

P$S150+80.0

IF(DTHT.LT.0.0) P$150%-90.0 .
GO vo 90

DPHL.GT.0.0

1F({PS150.G7.0.0) GO TO 80

PS150%P5150+180.0

GO 70 90

PSISO=PS5150-180.0

CONTINUE

PS10+PSISO~PSIPO

RANGE OF pS10 IS «180.0 TO 180,0, GORRECTY IF NECESSARY
IF(PSI0.LY.~180.0) PS10=PS10+360.0

IF(PSI0.GT. 189.0) PSIO=PS510-360.0

RETURN
END

FUNCYIO0N SCTANGLANGLST,THYST, P5SIST, 1ARS)

FUACTION SCTANG RETURNS THE SCATTERING ANGLE (THAT IS, TNE
ANGLE AETWEEN THE SUN'S RAYS AND THE LEINE OF SIGHT) AT ANY
POINT ALONG THE OPYICAL PATH,

COMMON /PARMTR/ RE,DELYAS, IMAK, EMAX, [MQD, L AMAX , 1PATH
COMMON /CNSTNS/ P CA.DEG, GCA!“.DlGNUI slGExP

SUNZENANGLST/DEG

PINZENS THTST/DEG

TP(LARD.EQ.0) GO YO 10

SPECIAL CASES IF PSI 1S ARNITRARY
SCTANG2DEGACOS(COS{ SUNZEN) *COS(PYNLEN))
NETURN

CONTINUE

- PSIxPSLST/OES

Gtutaun CASE
1N(sukaeh)'Slnt’iultﬂ)'cns('Sl)‘CBS(50&3!“)'003("“3&3)

scraua~o¢ﬁ~aco (X)

REYURN

ERD
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250
PSD

PSD
PSD
PSD
PSO
PSD
PSD
PSD
PSD
PSD
PSD
PSD
PSD
PSD
PSD
PSD
PSD
PSD
PSD
PSC
PSD
PSD
PSD
PSD
PSD
PSD
S0
PSD
PSO

SCY
scr
Scr
scyY
pin
5Cr
S¢Y
sey
5CT
s¢r
scy

g
ser
L14 4
L1034

5C1
SCY
$cy
oY

395
400
408
410
418
420
425
430
435
440
445
450
45§
460
465
419
4715
480
485
490
495
500
505
s10
515
520
528
530
535
540
545

100
103
110
118
120
123
130
138
140
148
150
183
160
165
179
178
180
s
190
198
200
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FUNCTION PSI{F$1D,0ELO,RETA, TARE, 1ARBO) PSI 100
(4 P51 103
c FUNCTION PSI RETUANS THE vALUE CF SOLAR AZIMUTN RELATIVE 10 251 110
c THE LINE OF SIGHY, AT THE CURIRENY SCATTERING LOCAYION PSI 118
COMMON /PARMTR/ RE,DELYAS,ZMAX,IMAX,1MOD, I BMAX, IPATH PSI 120
COMMON /CNSTNS/ P1,CA,DEG,GCAIR,BIGNUM,BIGEXP PS3 135
DATA EPSILN/t,QE~S/ PS1 130
DELOR=DELD/DEG PS1 138
BCTAR=BETA/DEG PS1 140
IF{1ARBO.EQ.0} GO YO & ) . PST 145
c SPECIAL CASES WHEN PSIC S ARBITRARY PS1 180
1ARBs 1 ARBY PSI 158
(F{1ARB0,.EQ.1.0R.IARBO. EQ.3) RETURM . PST 160
IF(BETA.LE.EPSILN) RETURN PSI 185
c PS12180.0 (MGVED QUT FROM U4DER THE 3SUN) : PSI 170
1ARB=0 o . PSI 175
RSIv180.4 : P31 180
RETURM . PSI 188
5 CONTINUE PSI 190
¢ GENERAL CASE ) PSI 185
PS1QR=PSI0/DEG pey 200
IARO=0 PS1 208
ANUNER&SIN(DELOH ) +5IN{ PSIOR) PS1 210
omm-cns(ash\n)°sm(DELOR)-COS(PSIGR)-SIN(uatm)-cns(uma) PS1 215
(4 SPECLAL CASES Ps1 220
< NUMERATOR 2QES TO ZERG IN THE FOLLOWING 3 CASES . PS1 . 22%
C 1) DELO#D.0 PS1 2
IF(DELO.GT.EPSILN) GO YO 20 PS1  23%
IF(BETA.Gr.2P61LH) GO 1O 12 PS1 230
1ARG*2 . PSI 245
RETUAN = PSY 3580
0 PS1a1R0.0 PSI 1A%
‘RETUAN . PSy  26¢
C 2) p510#20.0 PSl 285
20 LFLABS(PSIN; .GT. EPSLLN) GO TO 40 PSi 279
TF{ABS{BETA-DELD) . GE.EPSILN) -G 10 20 r51 2718
c SCAVTERING POINT 1§ OINRECTLY UNDER THE SUN St 280
1ARGe2 : PSt 284
RETUAN P31 29
30 IF{BETA.LY DELD) PSied.D PS5 2398
(F{RETA,GY,DELDY 25i#180.0 Sy 300
RETURR BEY 308
€ 3) P5l0sRD.0 P31 ¢
40 1R(SRS(O510).LY, (100, 3=EPSIiN)) GO 10 &0 - omst 31y
PRL-128,0 P81 IR
QEYphin B5t 328
60 CONTINuZ C %P 330
c DENONINATOR Caw 3 Yo 26K3 FOR THE mumm 3 cases 258 3w
€ V) BETAsOELO AND 2310x6,Q R ﬂit 39
i tH1S CASE WAS MAIDLED dJaRUIER 2 251 318
C 2) QENERML Case ?‘5% 350
: TELABS{CERDN), (Y. ERSILN) 40 Y0 §0 - #5389
1R(0810,11.0.0) E51av35.0. . - . PE] 320
IF(P810.0Y,0,0) FSledl. ¢ : : N 1 I
agtuaN . #§1 ¥0
o 90 COmtINGE o8t 378
¥ _ 851+ BEHeaTAN] ANUNER DENDE , o I
e £ NOYE Atan getuans ASEONINTS BEINAEH 90 a0 W, ¥51 B Y
! ¢ axy PSI0 3WOULD BE O THE Sawd §IGN, R 1 IW
Y ) CERASHO.CY 0.0, and. 28807 0. 00 0sla=5:-w¢. . P51 a1
23] I#{V510.L7.0.0.a%D.253,67.3.9) assws;* S P51 450
2 BEYUIN. - . P5f  &08
. €D - : LI E 1 -]
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OO ND
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A1

SUNCTION DEL{PS.0 . 0EL0, BETA, 1ARBD)

FUNCTIOM DEL RETURNS THE VALUE OF THE SUN'S ZEMITH ANGLE
AT ANY POINT ALUONG THE DPYICAL PATH BASEp UPCN STRAIGHT

LINE GECMETRY {NO REFRACTION), TWlZ ANGLE 15 USED TO SPECIFY

DEL
DEL
DEL
DEL
DEL

THE SCATYTERING POINTY TO SUn PATHS. THE BENDING DUE TD REFRACTION DEL
ALONG THIS RMTH |S DEYERMINED 8Y THE GEQ ROUYINES. [F THE BENDING DEL
15 GREATEH THAN ONE OEGREE THE ZENLTH ANGLE 1S CORRECTED ACCORDINGDEL

ANn THE PATH CALCULATION 1S REPEATVED.

COMMON /PARMTR/ RE.DELTAS,ZMAX, IMAX, TMOR, D BRAX, IPATH
COMNON /CNSTNS/ b3 ,CA,DEG,GCALR, BIGNUM,BIQEXR

DATA  EPSILN/Y.0E-S/

IF{ 1ARHD.EQ.0) GO TO 10

SPECIAL CAS$ES 1F PSIQ 15 ARBIYRARY
IF{14RR0,.59.1) BELaDELO

1F({{ARBD.EQ.2) DEL<BETA

IF{1AR80.€Q.3) DEL®0.Y

RETUARY

CONTINUE

P510R*PS10/DEG

DELOR=0ELD/DEG

BETARSBETA/DEG

GENERAL CASE

X=£05({DELOR) sCOI{DETAR) +SIN(DELOR) # SINCQETAR) =205 (PSIOR)
DEL=0EGRACOS(X) ‘

. RETUEN

EnD

80

DEL
OEL
DEL
DEL
OEL
OEL
DEL
DEL
DEL
DEL
DEL
DEL
DEL
DEL
REL
DEL
DEL
DEL
OEL
QEL

100
108
110
15
120
128
t30
138
140
145
150
185
1680
185
t70
175
180
189
190
195
200
208
210
ns
220
25
230
a3s



SUBROUTINE SSRAD(1PH,IK,ITZERG, IPATH,V,SUMSSR) SSR 100

[+ SSR 105
[+ SUBROUTTNE SSRAD PERFORMS THE LAYER BY LAYER SINGLE SCATTERING SSR 110
c RADIANCE SUM. SSR 118
c ) SSR 120
COMMON /CARD1Y/ MODEL, LTYPE,IEMSCT.M1,M2,M3, IM,NOPRNT, TBOUND,SALB  SSR 125
COMMON /CARD2/ IHAZE , ISEASN, IVULCN, ICSTL,ICIR,IVSA,VIS WSS, WHH, SSR 130

- 1 RAINAT $SR 135
COMMUN /CARD3/ H1,H2,ANGLE,RANGE,BETA,RE,LEN SSR 140
CGMMON RLaHUM(34).HSTUR(34).ICH(4).VH(16).TX(16).N(16) SSR 145
COMMON WPATH(68,16),TBBY(68) SSR 150
COMMON ABSC(4,40) ,EXTC(4,40),VX2(40) SSR 155

- COMMON /SOLS/ AH1(88).ARH(88), SSR 160
X WPATHS(G&,!G).PA(BB).PR(BB).ATHETA(35).ADBETA(35).LJ(BQ).JIURN.SSR 165

X ANGSUN SSR 170
COMMON /SRAD/ TEB1,TEB2,TASP1,TASP2,TMSH1,TMSP2, TEB2SV SSR 175
IF(ITZERD.EQ.1) GO TQ &0 SSR 180
T::6=TX(86) §SR 185
TX7=TX(7) SSR 190
TX9=TX(9} §SR 195
TX102TX(10) SSR 200
IF(IPATH~2) 10,20,30 §SR 208

iQ CONTINUE SSR 210
ISKIP = 0 SSR 215

c INITIAL CONDITIONS SSR 220
[+ SINGLE SCATTERING RADIANCE SUM SSR 225
SUMSSR=0.0 SSR 230

4 OPTJCAL PATH TRANSMITTANCES SSR 235
TASP2:1.0 SSR 240
TMSP221.0 SSR 245

c | PATH TRANSMITTAMCE SSR 250
TEB2:TX9 SSR 258

c MOLECULAR AND AEROSOL PHASE FUNCTIONS SSR 260
PMOL2=PR(IK)} SSR 265
PAER2=PA(IK) SSR 270
1F(1PH.EQ.2) §SR 275

1 CALL PHASEF(V,AHY(1K),PA(1K),ARH(ZK),PAER2) SSR 280
RETURN SSR 285

20 CONTINUE SSR 290
[ CURRENT L PATH TRANSMITTANCE SSR 295
TEB1=TXQ SSR 300

[+ CURRENT MOLECULAR AND AEROSQL PAASE FUNCTIONS §SR 3085
PMOL1=PR(IK) SSR 310
PAER1:=PA(1K) §SR 315
1F(IPH.EQ.2) SSR 320

1 CALL PHASEF(V,AH1(1K),PA(IK),ARH(IK),PAERY) SSR 325
RETURN SSR 330

30 CONTINUE SSR 335
S CURRENT OPTICAL PATH TRANSMITTANCES SSR 340
TASP1=TX7/TX10 SSR 345
TM3P1=TX8 SSR 350

c STNCLE SCATTERING RADIANCE CALCULATION SSR 355
IF(TASF1.5Q.0.0 .OK. TMSP1,EQ.0.0 +OR.TMSP2.£G.0.0 .OR. §SR 360

{ TASP2.EQ.0.0) GO TO 80 S$SR 365
XA1=PACRI+TEB1/TASPY SSR 370
XA2+PAER2+TEB2/TASP2 §SR 373
XM1sPHMOLY«TEBT/TMSP1 SSR 380
XM2=PMOL2+TEB2/TMSP2 SSR 385
DTASP=TA3P2-TASPY SSR 390
DTMSP=TMSP2~TMSP{ SSR 305

4 COULD ADD A CHECK FOR SMALL DTMSP,DTASP AND BYPASS CALCULATION SSR 400
SUMSSR=SUMSSR+,5+ (DTASP*(XA1+X72)+DTMSP* (XM1+XM2) ) SSR 405

c RESET L AND OPTICAL PATH TRANIMITTANUES SSR 410
50 CONTINUE SSR 41§
TASP2xTASPY SSR 420
TEB2SV=TEB2 SSR 425
TMSP2aTMSP1 SSR 430
TEB2aTERY §SR 435

4 RESEY PHASE FUNTION VALUES SSR 440
PAER2=PAER1 SSR 448

. PMOL2=PMOL1 SSR 450
&0 CONTINVE SSR 455
RETURN SSR 460

END $SR 465

81




SUBROUTINE SOURCE(VV,ISOURC,IDAY,ANGLE,SS) SRC 100

COMMON /ICLL/ ICALL,F?HS,FALB,FORBIY SRC #101

[ SUBROUITNE SOURGE CONTAINS THE SOLAR INTENSITY DATA AS A SRC 110
[+ FUNTION OF WAVELENGTH. THIS ROUTINE IS ALSO CAPABLE OF CALCULATINGSRC 118
[+ LUNAR INTENSITY. BASED ON THE PHASE ANGLE BETWEEN THE SUN, MOON ANDSRC 120
[+ EARTH. CORRECTJONS ARE MADE FOR THE SUN'S ELLIPTIC ORBIT, SRC 125
[+ SRC 130
DIMENSION NDAY(13),RAT(13),PHS(17),ALB(29),YSUN(210),ESUN(210) SRC 138

DATA NDAY/1,32,60,91,121,151,181,212,243,273,304,334,3686/ SRC 140

DATA RAT/1.034,1.030,1.019,1,001,.985,,.972,.967,.971,.982, SRC 145

1 .988,1,015,1,029,1.034/ SRC 150

DATA PHS/100.,73.2,57.8,42.3,32.0,23.3,16.7,12.4,8.7,6.7, SRC 155

1 4.7,3.6,2.4,1.2,0.9,0.4,.002/ SRC 160

DATA ALB/.001,.01,.03,.075,.1,.13,.158,,17,.178,.185,.2,.211, SRC 165

1 .231,.25,.275,.289, .285, .287,.3,.29,.3,.31,.313,.319,.329 SRC 170

1 . +339,.345,.350,.5/ SRC 175

g WAVELENGTH (MICROMETERS) AT WHICH SOLAR INTENSTY DATA 1S STORED SRC 180
SRC 185

- DATA VSUN/.11S,.120,.125,.130,.140,.150,.180, SRC 190

t .170,.180,.190,.200,.210,.220,.225,.230,.235,.240,.245,.250, SRC 195

2 .255,.260,.265,.270,.275, .280,.285, .290, .295, .300,.305,.310, SRC 200

3 .315,.320,.325,.330,.335,.340,.345,.350, .355, .360,,365,.370, SRC 208

4 ,375,.380,,385,.390,.395,.400,,405,.410,.41%, .420,.425,.430, SRC 210

8 .435,.440,.445,.450,.455,.460,.465,.470,.475, .480,.485,,490, SRC 215

8 .495,.500,.505,.51¢,.515,.520,.%525,.530,.5358, .540,,545, ,450, SRC 220

7 .%5%,,560,.565,.570,.575,.880,.585,.590, .595,.600,.605,.610, SRC 225

8 .820,.630,.840,.6%0,.660,.670,.680,.690,.700,.710,.720,,730, SRC 230

9 .740,.750,.760,.770,.780,.790,.800,.810,.820,.830,,840,,850, SRC 235

1 .860,.870,.880,.880,.900,.910,.920,.930,.940, .950,.960,.970, SRC 240

1 .980,,990,1,00,1.05,1.10,1,16,1,20,1.25,1,30,1.36,1.40,1,45, SRC 245

2 t,60,1.55,1.60,1.65,1.7¢,1,75,1,80,1.95,1,90,1.95,2,00,2.10, SRC 280

3 2,.20,2.30,2.40,2,50,2.60,2.70,2.80,2.90,3.00,3.10,3.20,3.30, SRC 2585

4 3,40,3.50,3.60,3.70,3.80,3.90,4.00,4.10,4,20,4.30,4,.40,4.50, SRC 260

8§ 4,60,4.70,4.80,4.90,5.00,6.00,7.00,8.00,9.00,10.0,11.0,12.,0, SRC 265

6 13.0,14,0,15.0,168,0,17.0,18.0,19.0,20.0,25.0,30.0,35.0,40.0, SRC 270

7 50.0,60.0,80.0,100.,120.,15¢.,200.,250,,300.,400.,1000./ SRC 275

c SOLAR INTENSITY IN UNITS OF WATTS M=2 MICROMETER-1{ SRC 280
¢ SRC 285
DATA ESUN/,007,.9,.007,.9207,.034,.070,.230,.630, SRC 290

11 25,2.71,10,7,22.9,57.6,64,.4,66.7,59,.3,63.0,72.3,70.4,104., SRC 295

2 130.,135.,232,,204,,222.,315,,482.,504, ,514,,603.,609,,764., SRC 300

2 830.,975.,1059,,1081.,1074,,1069.,1093,,1083.,1068,,1132,, SRC 308

4 1181,,1157.,1120.,1098.,1098,,1189.,1429,,1644.,1751.,,1774,, SRC 310

8 1747,,1693.,1639.,1663.,1810,,1922.,2008.,20587.,20668.,3048,, SRC 31§

3 2033.,2044,,2074,,1976.,1950,,1960.,1942,,1920.,1882.,1833,, SRC 320

7 1833.,1852.,1842,.,1818.,1783.,1754.,,1725,,1720.,1685.,1705,, SRC 328

8 1712,,1719.,1715,,1712.,1700, ,1682.,1668.,1647,,1635,,1602.,157 SRC 330

9 0.,1544, ,1511,,1486.,14566,,1427,.,1402.,1396,,1344,,1314,,1290,, SRC 335

{1 1260.,1235.,1211.,118%.,11569,,1134,,1109.,1085.,1060.,1036., SRC 340

{1 1013,,990.,968.,947.,926.,908,,891.,880,,068.,858,,847,,837., SRC 345

2 820.,803,,785,,767.,748,,6608,,593.,535.,485,,438,,397.,358., SAC 350

3 337.,312,,288,,7267,,245,,223.,202.,.160,,189,,144%.,126,,114,, SRC 3%%

4 103.,90.,79.,69.,82.,55.,48,,43.,39.,35.,31.,2G6.,2%.6,19.2, SRC 360

% 16.6,14.6,13.65,12,3,11.1,10,3,9.5,8.7,7.8,7,1,¢.5,5.92,5.38, SRC 368

6 4.86,4.47,4,11,3.79,1.82,.99,.5085,.367,,241,.184,.,117,.0851, SRC 370

7 .0634,.0481,.0371,.0291,.0231,,0186,.0152,6,17E=3,2,97=3, SRC 37%

8 1.60€-3,9,42€-4,3.91E-4,1,90E-4,6.18(~5,2,578~5,1,26E~8, SRC 380

9 8,23E-6,1.69E~6,7.00E~7,3,406~7,1.10E~7,0.0/ SRC 388
V10000, /VV SRE 360
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IF( ISOURC.NE.1) GO TO S50 SRC 395

IF(ICALL.EQ.1) GO TO 20 SRC 400

¢ SRC 405

c MOON PHASE ANGLE FACTOR SRC 410

c SRC 415

FPHS=0.0 SRC 420

IF(ANGLE.GT.1680.) GO TO 20 SRC 425

IP=ANGLE/10. SRC 430

s - IF(FLOAT{1P*10).EQ.ANGLE) GO TO 10 SRC 43S
el FPHS=PHS (1P+1 )+ (ANGLE~10.¢1P)# (PHS(IP+2)~PHS(IP+1))/10. SRC 440
GO TO 20 SRC 445
10 FPHS=PHS(1P+1) SRC 450
¢ SRC 458

“ ¢ GEOMETRICAL ALBEDQ OF THE MOON SRC 460

. ¢ SRC 465
) 20 FALB=0.4 SRC 470
s IF(V.GE.5.) GO TO 40 SRC 475
PRy IF(V.GT.2.8) GO TG 30 SRC 480
¥y ItaVet0 SRC 485
ak EALBvALB(I1)+(ALB(I1+1}=ALB(I1))}x(V-11%0,1)%10. SRC 490
Ly, GO TO 40 SRC 495
2N 30 FALB=ALB{28)+(ALB(29)~ALB(28))%(V-2.8)/2.2 SRC 500
' 40  CONTINUE SRC 505

¢ SRC 510

c SUN ELLIPTIC ORBIT FACTOR SRC 515

¢ SRC 520

$0 IF(ICALL.EQ.1) GO 1O 90 SRC 528

FORBIT=0.0 SRC 530

IF(IDAY.GT.0 .AND. IDAY.LT.367) GO TG 55 SRC 535

FORBIT = 1.0 SRC 540

GO 19 90 SRC 545

55 CONTINUE SRC 550

DO 60 i®i,13 SRC 555

LF{NDAY(1).EQ.1DAY) GO TQ &0 SRC 560

[F{NDAY{1).GT.IDAY} GO TC 70 SRC 565

80 CONT INUE SRC  §70

70 FORBITwRAT (1-1)+(IDAY=NDAY(I=1))s(RAT(I)=RAT(I~1))/(NDAY(1) SRC 575

1 -NDAY(1~1)) SRC 6§80

. GO TO 90 SRC 583

80 FORBIT*RAT(1) SRC 530

96 CONTINUE SRC 595

1CALLx1 SRC 600

¢ SRC 605

¢ SOLAR INTENSITY SRC 610

oy ¢ SRC 615
55+0.0 SRC 620
1F(V.LT.VSUN(1).0R.V.GE.VSUN(210)) RETURN SRC 6325

X DO 100 Ist1,210 SRC 630
IF(VSUN(1).GE.V) GO TO 120 SRC 638

160 CONTVINUE SRC 640

120 IF(VSUN(I).EQ.V) GO YO 130 SRC 645

h $Sa (ESUN(I)~ESUN(1=1) )}*(V=VSUN(5=1))/(VSUN(I)=~VSUN{I=1)) SRC 650
t +ESUN(I~-1)eFORBIT SRC 65§

i ao 10 140 SRC 660
130 SS=ESUN{I)4FORBIT SRC 668

146 IF{ISOURC.EQ.1) S55aSS*FPHSsFALB2.04472E=7 SRC 670

c CONVERT W/M~3-MICRON TO W/CM~2~MICRON SRC 678

§5855+.0001 SRC 680

RETURN SRC 683

END : SRC Q90

B

o
L
.
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SUBROUTINE SUBSOL(THETAS,PHIS,TIME, IDAY) SBS 100

¢ s8S 105

¢ SUBROUTINE SUBSOL CALCULATES THE SUBSOLAR POINT ANGLES s8s 110

¢ THETAS AND PHIS BASED UPON IDAY AND TIME. SINCE EACH s85 115

¢ YEAR IS 365.25 DAYS LONG THE EXACT VALUE OF THE DECLINATION S8 120

c ANGLE CHANGES FROM YEAR TO YEAR. FOR PRECISE VALUES CONSULT SBS 125

C ' THE AMERICAN EPHEMERIS AND NAUTICAL ALMANAC' PUBLISHED YEARLY 58S 130

c BY THE U.S. GOVT. PRINTING OFFICE. ALSO, THE SOLAR POSITION $8S 135

c 1S CHARACTERIZED By 25 POINTS BELOW; THIS SHOULD PREDICT THE SUBSOSBS 140

¢ ANGLES WITHIN ONE DEGREE. FOR INCREASED ACCURACY ADD MORE DATA  SBS 145

¢ POINTS $BS 150

c SBS 15§

[+ THE EQUATION OF TIME, EQT, IS IN MINUTES S8S 160

¢ THE DECLINATION ANGLE, DEC 1S IN DEGREES SBS 165

c $8S 170

COMMON /MODEL/ ZM(34),PM{34),TM(34),RFNDX(34),DENSTY(18,34) $BS 175

COMMON /1FIL/ IRD,1PR,IPU,NPR SBS 180

g DIMENSION NDAY(25),EQT(25),DEC(25) sBS 185
DATA NDAY /1,9,21,32,44,60,81,121,141,152,160,172,182, SBS 190

§% 1 190,202,213,244,274,305,309,325 335,343, 355,366/ sas 198
N DATA DEC /-23,07,-22.22,-20,08,-17.32,~13.62,~7.86,4.23, $8S 200
Ty 1 14.83, 20.03,21.95,22.87,23.45,23.17,22,47,20.63,18.23,8.58, SBS 205
2 -2.88,-14.18,-15,45,-19.75,-21.68,-22.,75,~23.43,-23,07/ SBS 210

DATA EQT /=3,23,6.83,~11.17,-13,57,-14,33,-12.63,-4.2, s8s 21§

% 1 2.83,8.57,2.45,1.10,-1.42,~3,62,-4.93,-6.25,~6.28,~0.28, $BS 220
%fc 2 10.02,16.35,16.38,14.3,11.27,8,02,2.32,-3.23/ s8s 225
R IF(IDAY.LT.1.0R.IDAYV,GT.366) GO TQ $00 SBS 230
et IF{TIME.LT.0.C.OR.TIME.GT.24.0) G3 TO 910 $6S 235
By DO 10 Ix1,25 S8S 240
B 1F(NDAY(1).EQ.IDAY) GO TO 30 58S 245
. 10 1F(NDAY(1).GY.IDAY) GG TO 20 SBS 250
20 IsI-1 sas 2855

EQTIME=EQT (I)+(EQT(I+1)-EQT(I})+(I0AY-NDAY(1))/(NDAY{I+1)=NDAY({1))S8S 280
DECANG=DEC{1)+(DEC(3+1)=DEC(3))s(IDAY~NDAY(1))/(NDAY{L+1)=NDAY{1})SBS 285

G0 10 40 $8S 270

30 EQTIME=EQT(I) SBS 27§

DECANG=DEC(1) S8S 280

40  THETAS=DECANG 585 283

EQT IME=EQT IME/60.0 SAs 200

PHISW15.,0v (TIME+EQTIME)~180,0 $BS 208

IF(PHI5.LT.0.0) PHISePHIS+360.0 585 300

RETURN §8s 305

900  WRITE(IPR,801) IDAY $85 310

801  FORMAT{' FHOM SUBSOL = IDAY QUT OF RANGE, 10AYs',I6) s8s 315

sToP 585 320

810  WRITE(IPR,802) TIME 585 328

002 FORMAT(' FROM SUBSOL = TIME QUT OF RANGE, TIME=', E12,8) 538 330

STQP SBS 338

END $85 340
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SUBROUTINE PHASEF(V,ALT,ANGLE,RH,PHFA) PHS 100

c PHS 105

c RETURNS THE AEROSOL PHASE FUNCYION FROM THE STORED DATA BASE PHS 110

c PHS 11§

c PHS 120

c THE TRUTH TABLE MNUM(27,28) STORED IN COMMON/MNMPHS/ PHS 125

c IN SUBROUTINE PHSDTA 1S QUERIED TO DETERMINE THE PROPER PHASE PHS 130

c FUNCTION NEEDED. PHS 135

c THE 27 POSITIONS REPRESENT THE 27 SPECIFIC FREQUENCIES SHOWN IN PHS 140

c DATA STATEMENT WAVE .2-40 MICRONS. PHS 145

[ THE NUMBERS STORED IN THESE 27 PGSITIONS REPRESENT THE CORREGT PHS 150

c PHASE FUNCTIONS CHOSEN FROM THE DATA STATEMENT PHSFNC'S 1-70 PHS 158

c POSSIBLE CHOICES. PHS 160

c THE 26 DATA STATEMENTS EACH HAVING 27 FREQUENCIES REPRESENT THE PHS 165

c FOLLOWING 26 MODELS; PHS 170

[+ 1=RURAL 0%AH  2=RURAL 70%RH  3aRURAL 80XRH PHS 178

c 4=RURAL 99%RH  53MARITIME OXRH  6x=MARITIME 70%RH PHS 180

c 7wMARITIME BO%RH  8=MARITIME 99XRH  9=URBAN 0%RH PHS 18S

[ 10=URBAN 70X%RH  11=URBAN 80%RH  12aURBAN S9%XRH PHS 190

[ $3as0CEANIC  OXRH 14s0CEANIC 70%RH 15xQCEANIC 80%RH PHS 19S5

c 16s0CEANIC 99%RH 17=TROPOSPH OXRH 18aTROPOSPH 70XRH PHS 200

c 19= TROPOSPH 80%RH 20sTROPOSPH 99XRH 21 =STRATOSPHERIC PHS 208

c 22=AGED VOLCANIC  233FRESH VOLCANIC 24sRADIATION FOG PHS 210

c 265=ADVECTIVE FGS  26=METEORIC DUSY PHS 215

) c PNS 220
‘&’kﬂ ¢ PHS 225
_{}gk, c IN THE PRESENT VERSION THE 4 OCEANIC MODELS 13-t6 PHS 230
%o c ARE NOT UTIL1ZED. PHS 235
R ¢ PHS 240
K COMMON /IFIL/ IRD,IPR.IPU,NPR PHS 245
? COMMON /CARD1/ MODEL,ITYPE,1EMSCT,M1,M2,M3, IM,NOPRNT, TBOUND,SALB PHS 250
A COMIMON /CARD2/ IHAZE,ISEASN,IVULCN,ICSTL,ICIR,IVSA VIS, WSS, WHH, PHS 255
S 1 RAINRY PHS 260
COMMON/MNMPHS,/ MNUM(27,26) .PHSFNC(34,70) PHS 265

DIMENSION RHMPTS{4),WAVE(27),ANG(34) PHS 270

DATA ANG /0.,2.,4.,8.,8.,10,,12.,16..20,,24,,28.,3%2,,36.,40. PHS 275
1,50.,60.,70.,80.,90.,100.,110,,120.,125,,130.,135.,140.,145, PHS 280

2,150.,155.,160.,165.,170.,175.,180./ PHS 285

DATA WAVE /.2,.3,.85,,6943,1,08,1.836,2,0,2,5,2.7,3.,3.2,3.39 PHS 280
1,%.,6.,7.2,7.8,8,7,9.2,10.0,10.59,12.8,15,0,17.2,18.5,21.3,30. PHS 208

2,40.0/ PHS 300

DATA RHPTS /0.0,70.0,80.,0,99.0/ PHS 308

[ PHS 310

PHFARQ.0 PHS 318

ALAM®1 . 0E4/V PHS 3920

1F(ANGLE.LY.0.0.0R,ANGLE.GT.180.0) GO TO 900 PHS 328

1F(ALAM. LT, WAVE(1),0R.ALAM.GT.WAVE(27)) GO YO 810 PHS 330

[+ DETERMINE YHE AEROSOL MODEL NUMBER PHS 335

IF{ALT.QT.2.0) GO YO 95 PHS 340

1F(IHAZE.EQ.7) WRITE(IPR,999) PHS 348

999  FORMAT{' 1HAZE=7 INACTIVE, CONTINUING WITH PHFAx0.0') PHS 380

IF(IHAZE.EQ.0,0R. IHAZE.EQ.7) GO YO 400 PHS 385

IF({1HAZE.GE.8) GO Y0 S0 PHS 380

c 0~2KM BOUNDARY LAYER MODELS, RH DEPENDENT PHS 3865

DD SO Itwi,4 PHS 370

Ielt PHS 378

IF(RHPTS(1).EQ.RKH) GO YO 70 PHS 380

IF(RHPTS(1).GY,RK) GO TO 60 PHS 368

50 CONTINUVE PHS 300
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140

N0
220

230
240

250
a80

IRHLO=]<4

IRHHI=I

GO TO 80

IRNLO=]

IRHHIs]

CONT INUE

RURAL MODEL

1F(IHA2E.EQ.1.0R. IHAZE.EQ.2) NNO=0
MARITIME MODEL

1F({IHAZE.EQ.3.0R. IHAZE.EQ.4) NNOs4
URBAN MODEL

IF{IHAZE.EQ.5) NNO=8

TROPOSPHERIC MODEL

IF(IHAZE.EQ.8) NNOs1§

NNsNNO+IRHLOD

GO TO 130

0-2KM FOG MODELS, NO RH DEPENDENCE
IF(IHAZE.EQ.B) NN=24
1F{INAZE.EQ.9) NN=23

GO TO 130

IF(ALT.BT.10.) GO TQ 110

2-10KM TROPOSPHERIC MODEL

NNa18

GO 70 130

$IF(ALT.GT.30.) GO TO 120

10~30KM STRATOSPHERIC MQDELS
BACKGROUND MODEL

TF(IVULCN.EQ,0.0R. IVULCN.EQ. 1) NN=21

AGED VOLCANIC MODEL

IF(IVULCN.EQ.2.0R. JVULCN.EQ.4) NN=22

FRESH VOLCANIC

IF(IVULCN.EQ,3.0R. IVULCN.EG.5) NN=23

G0 YD 130

30-100XM METEORIC MODEL
NNa28

IRH=0

OETERMINE THE BOUNDING ANGLE INDICES

DO 210 I1w1,34
=l

IF{ANG(1).EQ.ANGLE) GO TO 230
1F(ANG(I).GT.ANGLE) GO TO 220
CONT INUE

JIANGI=1=t

[ANG2a]

GO YO 240

1ANG Y *!]

1ANG2a}

CONT INUE

DETERMINE YHE BOUNDING WAVELENGTN INDICES

00 250 It=1,37

1s11

IF(WAVE(1).EQ.ALAM) GO TO 270
IF{WAVE(1) .GT.ALAM) GO YO 280
CONTINUE

IWAVIs]=1

IWAV2al

G0 YO 290
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270  IWAVi=l PHS 890

Iwav2rl PHS 695
280  CONTINUE PHS 700
¢ PHS 708
¢ FUNCTION PF CHOOSES DESIRED PHASE FUNCTION FROM LOOK UP TABLE PHS 710
¢ MNUM(IWAV,NN) WHERE IWAV IS FREQ. AND NN IS MODEL NO. PHS 715
c PHS 720
© ¢ WAVELENGTH INTERPOLATION ONLY USES PF11 AND PF21 PHS 725
c ANGLE INTERPOLATION ONLY USES PF11 AND PF13 PHS 730
¢ WAVELENGTH AND ANGLE INTERPOLATION USES PF11,PF2t AND PF13,PF23. PHS 738
¢ PHS 740
PF11=PF(NN, IWAV1, 1ANGT) PHS 745
- PF21=PF (NN, IWAV2, TANGT) PHS 750
PF12=PF (NN, IWAV1, 1ANG2) PHS 755
PF22uPF(MN, INAV2, 1ANG2) PHS 760
c INTERPOLATE IN WAVELENGTH THEN ANGLE PHS 765
LF(IWAV1, EQ.1WAV2) GO TO 310 PHS 770
TF(1ANGY.EQ.1ANG2) GO TO 290 PHS 775
c BOTH INTERPOLATIONS ARE NECESSARY PHS 780
CALL INTERP(2,ALAM,WAVE(IWAV1) ,WAVE(IWAV2),YANGT, PHS 785
1PF11,PF21) PHS 780
CALL INTERP(2,ALAM,WAVE(IWAV1) WAVE(IWAV2),YANG2, PHS 795
1PF12,PP22) PHS 800
CALL INTERP(2,ANGLE,ANG(IANG1),ANG(IANG2),Y,YANGY,YANG2) PHS 605
GO 10 330 PHS 810
¢ ONLY WAVELENGTH INTERPOLATION 15 NECESSARY PHS 815
290  CALL INTERP(2,ALAM,WAVE(IWAV1), WAVE(IWAV2),Y,PFit, PHS 820
1PF21) PHS 828
GO YO 330 PHS 830
310  IF(1ANG!.EQ.IANG2) GO YO 320 PHS 838
c ONLY ANGLE INTERPOLATION 1S NEGESSARY PHS 840
CALL INTERP(2,ANGLE,ANG(IANG1),ANG(IANG2),Y,PF11, PHS 845
1PF12) PHS 850
GO TO 330 PHS 658
¢ NG INTERPOLATION IS NECESSARY PHS 860
320  Y=PFf(NN,IWAVY, JANGY) PHS  BES
33¢  CONTINUE PHS 870
PHEAnY PHS 875
¢ PHS 880
¢ MUMIDITY DEPENDENCE PHS 8BS
1P(ALY.GT,2.0.0R.NN,GE. 17,0R. IRHLO.EQ. IRKMI) GO TO 400 PHS 890
17(IRH.EQ, 1) GO YO 340 Phy  BOS
NN=NNO+IRHHI PHS 900
PHEAL s PHFA PHS 808
IRHxY PHS 910
GO 10 280 PHS 915
340  CONTINUE PHS 020
PHFAZEPHFA PHS 025
CALL INTERP({1,RH,RHPTS{IRHLO) ,RHPYS(LIRMN]), PHS 030
CPHFA, PHEAYL , PHFA2) PH53 938
400  CONTINUE PHS 040
RETURN PHS 048
900 WRITE(IPR,501) ANOLE PHS 950
901 FORMAT('OFROM PHASEF- SCATTERING ANGLE 15 OUT OF RANGE, ' PHS  0BS
t LVANGLE » ',E12.5) PHS 860
ST0P PHS 965
910 WRITE{IPR,911) ALAM PHS 970
911 FURMAT('OFROM PHASEF= ALAM 1S QUY OF RANGE, ALAM » *,E12.8) PHS 978
STOP PHS 980
END PHS 985

’ : .
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FUNCTION PF(NN,I,J) PF 100

¢ CALL THE APPROPRIATE PHASE FUNCTION PF 105
COMMON/MNMPHS/ MNUM(27,26) ,PHSFNC(34,70) PF 110
MuMNUM(I,NN) PF 115
PFPHSFNC(J, M) PF 120
RETURN PF 125
END PF 130
SUBROUTINE INTERP(INTYPE,X,X1,X2,F,F1,F2) INT 100

¢ SUBROUTINE INTERP INTERPOLATES TO DETERMINE THE VALUE OF ¢ INT 105

¢ AT X, GIVEN Ft AT X1 AND F2 AT X2. INT 110

¢ INTYPE=Y FOR LINEAR INTERPOLATION INT 115

c INTYPE=2 FOR LOGARITHMIC INTERPOLATION INT 120
ITYPESINTYPE INT 125
IF(F1.LE.0.0.0R.F3.LE.0.0) ITYPE=1 INT 130
IF(ITYPE.EQ.2) GO YO 100 INT 135

(4 LINEAR INTERPOLATION INT 140
FaF1a{X=X1)o(F3=F1)/{X2"X1) INT 148
AETURN INT 150

100  CONTINUE INT 155
A1ALOG(F1) INT 160
A2wALOG(F2) INT 185
AwAt4{X=K1)o(A2=A1)/(X2-X1) INT {70
FaEXP(A) INT 178
RETV INT 180
END- INT 183
FUNCTION TNRAIN(RA) TNR 100

cce TNR 108
COMMON /CNSTNS/ P1,CA,DEG.GCAIR,BIGNUM,BIGEXP TNR 110
COMMON /CARD3/ W1 ,H2,ANGLE,RANGE,BETA,RE, LEN YHR 119

CCC  CALCULATES TRANSMISSION DUE TO RAIN AS A FUNCTION OF THR 130

CCC  MReRAIN PATE IN MN/HR TNR 138

CCC  RANGE=SLANT RANGEI KM THR 130

¢cC TNR 135

€CC  ASSUMES A MARSHALL-PALMER RAIN DROP SIZE OISTRIBUTION TNR 140

tce N(o)-nnao-ﬁxn(-noz TNR 148

£GC  NZERO8.53 (MM=1) (M~3) INR 180

CCC  Awdi, «RRee(=0.21) YTNR 158

C0C  DeDROP DIAMETER (CM) THR 180

tee THR 185
REAL N2ERD \ THR 170
DATA NZERO /8000./ TNR 178

£ce THH 180
Asdi . /RRes0. 2N YNR 185

cce TNR 190
IP(RA.LE.O) TNRAINSY, YNR 105
1F(RR.LE,Q)RETURN ™R 200

tce INR 205
TNRALNSEXP (=Pl oNZERQeRANGE /A0 e]) ™R 10
RETURN TNR 218
EXD TNR 220
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SUBROUTINE CIRRUS{CTHIK,CALT,ISEED,CPROB)

COPSRRAINISB 4003989400408 0 000 RS S SEENP SIS UE OSSR 4R0000000008

Ce

QUYPUTSH
CTHIK

ROUTINE TO GENERATE ALTITUDE PROFILES OF CIRRUS DENSITY
PROGRAMMED BY J. POSY

R.A. RICHTER -NOAA/wPL
B8OULDER, CGLORADQ
01/27/1981

INPUTS!

CHTIK

CIRRUS THICKNESS (KM)
0 = USE THICKNESS STATISTICS
WNE. 0 = USER DEFINES THICKNESS

CALT = CIRRUS BASE ALTITUDE (KM)
Q = USE CALCULATED VALUE
.HE. 0 w USER DEFINES BASE ALTITULE

CIRRUS PRESENCE FLAG
¢ = NO CIRRUS
.NE. 0 s USE CIRRUS PROFILE

ICIR

MODEL = ATMOSPHERIC MQOEL
1=5 AS IN MAIN PROGRAM
MQDEL = 0,6,7 NOY USED SET TO 3

RANDOM NUMBER INITIALIZATION FLAG.

0 = USE DEFAULT MEAN VALUES FOR CIRRUS
«NE. @ = INITIAL VALUE OF SEED FOR RANF
FUNCTION. CHANGE SEED VALUE EACH RUN FOR
OIFFERENT RANDOM NUMBGER SEQUENCES. THIS
PROVIOES FOR STATISYICAL "ETERMINATION
OF CIRRUS BASE ALTITUDE AND THICKJESS.

1SEED

4

CIRRUS THICKNESS (MM)
CALT ClRAUS DASE ALTITUDE (KM)

DENSTY(18,1)
CPRO3

[ B O 4

CIRRUS PROBABILITY

”"
[ 1]
"
L 1)
(1]
(1]
(13
'
[ 2]
(1]
(1]
(1]

at
(1]
[ 1]
(1]
(1)
.

ARRAY, ALTITUDE BROFILE OF ClRAUS Dl“SIYY"

.‘

COSPL0R0FCRUIREETORIRNINRNITLR RO ILELA0OUNEL42090000003004880000000000)

COMMON /CGARDY/ MODEL, LTYPE, JEMSCY, M1, M2, 43, 18, NOPRNY, TROUND, SALE
CQUHON !CKNDRI THAZE, lS!QGN TVULON, 1CSTL, tCll-lV!&.V!S W3S, WK,

1 AINRY

fouuou RE\NUM};G) JHSTOR(2A), TCH(A) JVH(18), TR{16) M(18)
COMMON /GHNTRL/ XMAX, M, TKMAX, NL nu.quo.xssal

COMMON /CARDA/ V1 V2 OV

COMMON /MODEL/ 2 {3a).PN(34), TM(34) RFNDX(34),DENSTV(18,34)
DERENSION CBASE(S,2), TSTAT(11) ,PTAB(S).CANEAN(S)

" DIMENSION CBASE1(S), CEK553(5)

EOUIVALENCE tcnassa(|).caass(1.t)).(ansc:(t).caASl(1.=})

DAYA  CAYEAN / V1,0, 10.6, 8.0, 7.0, 5.0 /
DATA PYAD /0. n. 0.4, 0.8, 0.48, 0.4/
DAYA  CUASEY / 7.8, 1,3, 4.8, 4.8, 2.8/
DATA GDA3EQ 716.5.13.8,14.0, 9.8.10.0 /
7 6.0,.201..500, 688, .764, 837,802,

DATA TSYAT -
+ 0.920, 0.900, 0.982, 1.00/
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c
4

(2]

OO0 -

ODOOOO0

OO0 O00

QOO O

[z X+ ¥ 22>)

R

SET CIRRUS PROBABILITY AND PROFILE TO ALL 2ERQES

CPRQB = 0.0

MOL = MUDEL

D0 10 1s1,34

DENSTY(16,1)=0.
CHECK IF USER WANTS TO USE A THICKNESS VALUE HE PROVIDES, CALCULATE
A STATISTICAL THICKNESS, OR USE A MEAN THICKNESS (ISEED = 0),
DEFAULTED MEAN CIRRUS THICKNESS 1§ 1.0 KM.

17 ¢ CTHIK .GT. 0.0 ) GO TO 25
IF ( 1SEED .NE. 0 ) GO YO 15
CTHIK = 1,0

G0 TO 25

CALCULATE SLOUD THICKNESS USING LOWYRAMN CIRRUS THICKNESS STATISTICS
NOTE = THIS ROUTINE USES A UNIFORM RANDOM NUMBER GENERATOR

FUNCTION (RANF)} WHICH RETURNS A NUMBER BETWEEN O AND 1.

THIS FEATURE ]S MACHINE QEPENDENT!!

15  CALL RANSET(ISEED)

URN = RANDOW( [DUM)
0201 « 1, 10
1F (URN .GE. YSTAT{I) .ANG. URN .LT, TSTAY(141)) CTHIK = 1=t
20 CONTLHUE
CTHIK = CTHIK / 2.0 » RANDOM{IDUM) / 2,0

_DENCIR 1S CIRRUS DENSITY IN K-t
25 BENCIR « 0.07 e CTMIK
BASE HEIGHT CALCULATIONS

1F { NODEL AT, ' .OR. MODEL .GT. S ) MDL « 2
CPRAB » t00.0 = PYAB(MDL)

THHAX ¢ CDASG(MOL,2) - CTHIK
JRANGE » HMAX ~ CAASE{NDL,1)
IF ( CALT .GT, 9.0 ) GO 10 27
1F ( JSEED .NE. © ) GO YO 26
CALT w CAMEAN(MOL)
¢o 10 uv
38 CALT « BRARGE « RANDON{IOUM)e CBASE(MOL,Y)

PUT CIRAYS GENSLITY (N CORRECT ALTIYUDE BINS. LF NOREL » 7,
INTERPOLATE EH(16,1) FOR HON-STANDARD ALYITUDE GOUNDARIES.

27 1#(NOCRL LEQ. V) OO YO 60
. NI IRT{CALY )
TvasINt{CALT2{THIN )
0b 3wt -2, 18 » .
PPCL .GE. IVY (AND. I LLE, 1VY) 05“5??(‘0 leV) » ODENCIN
39 Qontinug

ADJUST FIRST AHO LASY CLRRUS LEVEL IF CLOUD OCES xOt GNYI!ELV
FILL BAUH LEVEL,

80

CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
(943
CIR
CIR
CIR
CIR
cia
CIR
Cla
ClR
(31}
cia
CIR
CiR
clR
cin
CiR
CIR
cin
cin
Cin
Cia

(R L]
CIR

cta
¢In
Cia
cia
cla
cin
cin
[41]
(M 1]
¢In
cin




K

IHGT1 = INT{ CALT )

INGT2 = INT( CALT + CTHIK)

IF( IHGTY . NE ., IHGT2 ) GO 7O 3%
DENSTY(18,1HGT1+1) = DENSTY( 18, INGT1+1)eCTHIK
RETURN

PCT1 = 1.0 = ( CALT - IHGT1 )
DENSTY(16,1HGT1+1) = DENSTY(16,IHGT1+41) » PCTY
$CT2 »  { CALY + CTHIK) -~ IHGT2
iR)ENS;;(is.IHGta") » DERSTY(16,IHGT2+1) » PCT2
ETU

c
C INTERPOLATE DENSTY{16,1) FOR USER SUPPLIED ALTITUDE BOUNDARIES

83

(14

TOP = CALT + CTHIK
BOTTOM » CALT
IF (TOP .LT. 2(1)) RETURN
tF (BOTTOM .GY, Z(ML)) RETURN
ML = ML - 1
D) 70 I=1,iML
ZHIN « 2(1)
ZNAX = Z(1+%)
DENOM = ZMAX - ZMIN
IF(BOTTOM.LE.2MIN .AND. YOP.GE.2MAX) OENSTY(16,1) = DERCIR
1#(BOTYOM.GE. ZMIN (AND. TOP.LT,ZMAX)
* DENSTY¥({16,1) = DENCIR o CTNIK/DENOM
SF{BOTTOM.GE.ZMIN .AND. TOP.GE.ZMAX ,AND. SOTIOM.LT.ZHAX)
+* ODENSTV(16.1) » DERSIR o (ZWAX - BOTTYOM)/ DENOM
IF(BOTTOM. LT, ZMIN .AND. TOP,LE.ZMAX LAND.TOP .GT . ZMIN)
+ DENSTY(15.:) » DENCIR o (TOP = ZMIN} / OENOM

70 CONTINUE

RETURN
END

FUNCTION BANDGAM( 1OUM)

CRANF 15 & UNBIFORM RANDOM NUMBER GERENATOR wulCH RETURNS A

NUMBER BEYVEEN O AND 1.0, RANE 1S MACHINE DEPENDENT,
RANDOMSRANF( )

RETURN

(147]

71

CIR
CIR
CIR
CIR
CIR
CIRr
CIR
CIR
CIlR
CIR
CIRr
CIR
CIR
CIR
Cim
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
CIR
Cln
CIR

CIn
CIk

690
695
700
705
170
745
720
728
730
733
740
748
750
755
180
768
770
718
760
785
790
795
800
808
810
815
820
8325
830
033
/40
845

100
108
110
118
120
128
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SUBROUTINE MARINE(VIS,MODEL,wS,WH,ICSTL,BEXT,BABS,NL)

THIS SUBROUTINE DETERMINES AEROSOL EXT & ABS COEFFICIENTS
FOR THE NAVY MARITIME MODEL
CODED BY STU GATHMAN “ NRL

INPUTS-
WSS = CURRENT WIND SPEED (M/S)
WHH = 24 HOUR AVERAGE WIND SPEED (M/S)
RHH = RELATIVE HUMIDITY (PERCENTAGE)
VIS = METEOROLOGICAL RANGE (KM)
ICTL = AIR MASS CHARACTER 1 = OPEN OCEAN
10 = STRONG CONTINENTAL INFLUENCE
MODEL = MODEL ATMOSPHERE

QUTPUTS-
BEXT = EXTINCTION COEFFICIENT (NM-=1)
BABS = ABSORPTION COEFFICIENT (KM=-1)

COMMON /MART/ RMH

COMMON /IFIL/IRD, I1PR, TPU,NPR

COMMON /CNSTNS/ P1,CA,DEG,GCAIR, DIGNUM, BIGEXR
COMMON/A/Y1QEXT(40,4), T2QEXT{40,4) , TIQEXT(4¢,4),
TT1QAB5(40,4) , 720A85(40,4) , TIQABS(40,4) ,ALAM(Q0) ,AREL(4)
COMMON/AER/AL, A2, A}

‘OIMENSION NSPD(8), BEXT(4,40), BaBS(4,40)

DIMENSION RHO(8)

DATA WSPD/6.9, 4.1, 4.1, 10.20, ©.89, 12.35, 7.2, 6.9/
DATA RND/6G., 75.63. 76.2, 77.13, 73.24, 80.53, 45,89, 80./
PISC = P1/1000.0

WRITE(1PR, B850}

CRECM LIMITS OF MODEL VALIOlTY

RH = RHM

TF{RUH.GTY.0.) GO TQ 10

RHe GHD(MQOELe 1)

1F(WS.GT.20.0) wS220.

1P(WH,QT.20.0) un = 20,

IF(RH.GT7,98.0) AN = 8.

IF{RH. LY ,80,0.AXD. RN, GE.0.0) RH » %0.
TELICSTLLLY. 1. 0R. ECSYL.GT.00) TICSTL « 3

FIND SIZE OISYRIBUTION PARANETEAS FRON METEORULOGY INMUY

1#(%M.LE.0.) WRITE(IPA,920)
LF{M (LB, 0.0) WH » WSPOIMIDEL ¢ 1)
IP{¥S.LE.0.) WRIYE{I#N,930)

19085 .18, 0,0)uSswit
wRITELEPR, 910 )nE, Wi AN, 1CETL

F 15 A QELATIVE suMIDITY QEMENOENTY GROMTR CONRECTION
TO TME ATTENUATION COEPFICIENT.

Faf (2. «HHA100. 171891 . «RH/100.)})*+0.33303
Al2000. 0 1CSTLRITST,

AY s AMANI (B, QEBe{WH+3.2), 0.%)

A3 ¢ AATI1{0. 0132 7e{ub=2.2), V,148-8])

92
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OO0

ooo

[z Xz K+

43

8§90

910

220
s

FIND EXTINCTION AT 0.55 MICRONS AND NORMALIZE TO ¢.
INTERPOLATE FOR RELATIVE HUMIDITY

00 40 y=2,4

IF(RH.LE.AREL(J))} GO TO 42

CONTINUE

DELRH=AREL(J)Y~AREL(J=1)

DELRHV=RN~AREL(U-1)

RAT103DELRHV/DELRM
QE1eTIQEXT(4,J=1}+(T1QERT(4,y)~TIQEXT{4, y=1))eRATIO
QEQ=T2QEXT (4,U~1)+{T2QEXT{4,V)-T2QEXT(4,U~1))*RATIO
QER=T3QEXT (4,U~1)+(T3QEXT(4,)~-TIQEXT(4,u~1) )*RATIO
TOTAL ®» A1e10,.03QE1 & A2+10,¢9QE2 + A3s10,eeQE3
EXTSSaPISCeTOTAL/F

1F METEOROLOLICAL RANGE NOT SPECIFIED,FIND FROM METEOR UATA
IF{VES.LE.0.) VI5u3.912/(EXTS540.01159)
Cu(1./EXTS5)e{PISC/P)

AtsCeAl

A2cCOA2

Ada(*Ad

CALCULATE NORMALIZED AYTEXUATION COEFICIENTS

00 45 1=1,40

TIXV & YIQEXT(X.J~1) o (YYQEXT(L,d} « TIQENT(},u~1))eRATLC
TRV = T2QEXY(1,y~1} « (T2QEAT{§,Jd} ~ TIQEXT{L,d~1))eRATIO
I3V = TIQEXT({{.J=1) & {TIQEXT(L,Jd)} = TIQERT{I.J~t}}*RATIO
TIAY = TIQAUS({I.u~1} + (T10ABS(5, W) ~ T1QABS(1.U~1)}eRATIQ
T2A¢ = Y20a85{1,u=-1) & (Y2QA85([,4) ~ T2QA8S(1.u=1)}}*RAT1D

TIAY » TJQABS{L.d=t1) + {T3QABS{1,U) ~ TIQABS{1.d+1))*RATI0
BEXT{ML. 1) »R1ni05o{TtEV)I*AR» 100 (TREV) oA 1 0en { TIRY)
BABS(NL. ) aAt a1 0ea {T1AY A 1D { YAV ¢RI 13 { T3AY)
TONTIRUE

wRITE(IPR, 900} VIS

. BETURN

FORMAY { "CRARINE AESOSOL HOUEL USER')
FOAUATL'0, 710, 'Vi4d = 'LF10.3, N}

FORMATL{TV0, 'MIND SOER0 # ¢, F9.3,° W/SEC'./,. 10,

1 ‘SI80 SPERU (24 MR AVEHAGE) » ', FR.2.' MS38C'./.

2 IO 'HELATIVE wMuMIOLYY » * FB.2," PERCENT' .2,

3 MO CAIRMASS CHARACYRB ' (13)

EQRIATL') w8 KQT SPECI¥IRO, A DEFAULY VALUE IS USED')
FORNAT{'0 wd KDY SPECIFIED, A ORFAULY vaLut 1S USED')
END -
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SUBROUTINE LAYVSA(K,TMP 0P ,RH,AHAZE, VISt, [HAT, JSEAT, IVULY) LVYS 100

Cc THES SUBROUTINE RESTRUCTURES THE ATMOSPHERIC PROFILE Lvs 103

¢ T0 PROVIDE FINER LAYERING NEAR THE GROUND FOR USE WITH LVS 110

- [ THE v.S.A, OPTION = IT RETURNS PRESSURE, TEMPERATURE, LVS 11§

i [ AND AMOUNTS TO SUBROUTINE NSMOL Lvs 120

o [ CODEING BEFORE 100 CONTINUE 1S FOR STANDARD MODELS Lvs igs

¢ Lvs 130

L) c CODEING AFTER 100 MERGES MODEL 7 WITH V.S.A. LVS 135

v c MODEL3O AND [vSAey NOF ALLOWED LvVS 148

igh COMMON /CNTRL/ KMAX, M, IXKMAX, NL, ML, 1KLO, 1 SSGEQ Vs 150

L% COMMOH /MOCEL/ Z(24) LVS «151

23 COMMON /7ARD1/ MJDEL, ITYPE,JEMSCT,M1,M2 M3, IM,NOPRNT , TBOUND,SALES  LVS 155

COMYON /CARQ2/ IHAZE, ISEASN, IVULCN, ICSTL, ICER. IVSA VIS, NS5 ,UlH, LVS 160

) 1 RAINRY Vs 165

W COMMON /MDATA/ZM(34),P({34.7),T(34,7),WH(34,7),40(34,7), . LVS e170

Bty X HMIX(34) VS 178

“’»t COMMON /ZVSALY/ 2ZVSA('0).RHVSA( 10}, ANVSA{10) ,INVSA(10) LV 180

g ’ COMMON/NSINP/AIND(7,24) Vs tgs

¥ COMMON /IFJL/IRD, IPR, 1PU,NPR . LVs 180

k% DIMENSION TMPN(34) ,0pN{34) REN(34), INN{I4},AHAN(I4) LVS 198

350 DIMENSION ZNENM({24) LVS 200

33 OATA 2NEW/1.,2..3.,4.¢5.,8.,7.,8.,8..10.,11,,12., VS 208

C 14~-‘u- -‘s- '20‘ 123- -25'13°-u35' I‘OQIMiA?QIQ}OQOf LVS 3‘0

HMXVSASZYRA{S) L¥g 218

1FL80GEL Q. 2.0R. MADEL - 59. 77 GO TO 100 L¥S 230

#HR.T)aD. e ivs 238

}1TELTUN L LS 230

0Pa e, . LVS 233

RHed, . . . . L¥s 240

Wi #L T e, . v 248

HO(R,7}=0. - LV§& 250

AHAZEeD. ’ LY5 239

B 2 &2 R \VS 289

R Y LYSs 269

TiGzated LS 270

VUL VS 378

IP{R.GY.Q! RO W v L¥S 280

f1gmr+dvsay) o L¥S 285

SN s . AR ERENAINY VS 290

. S42 2+ xNNKALRY WVS  29%

gt {MVSA{K) X i¥s 300

TF{BL. 0. 01N aRDEL LVS 308

TE{87 290 INDIRIOEL LV 0

SREND.CU. Q)N MILEL Les 38

KT URN WS 3N

¢ IRY WAV 5RO, D1 LVS 83

{REvMEVEAL\T. 2. )84233 ) \¥S 330

P (RNRVEA LY, 1, 1N Vs I

FRONRAVER B, 2. )R 40D L¥S 340

NIEL23AM, LVS  3as

fReN=10sSK8L . W 380

PFpin . GE YRR e INEMEINR) WVE 398

LP(x.20.20)2(R)x 2N ] [ T )

i sRYURN VS 368

Jﬂ [4 VS TS

L WCEEC T CouRINg . 145 2 31

%A ¢ OWD \AVENS ALAUSOL RETURNED : WS 380

N < WIV L&PRAS P.T, 0P AESUSR LV 383

ot 160 continud WS 3N
&
i
2
Al
.'_Q._‘“
]
-~
LA
N
ALH
'f-’}
¥
5
.,‘.

3 94
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Rt ZVSA(10)2ZVSA(9)+0.01 LVS 335
> RHVSA{10)=0. LVS 400
Vi AHYSA(10)=0., LVS 405
{' : IHVSA(10})=0 LVS 410
w5 - JMLEML LVS 415

R ,ﬂ 1£(MODEL.EQ.0)WRITE (IPR,900) LVS 420
. t_v,.;» . 1F(MODEL.EQ.O)RETURN LVS 425
W 1 IF(X.GT.1) GO 1O 200 LVS 430
N HLxNL+10 LVS 435
P %4 IF(ML.GT.34)WRITE(IPR, 910) LVS 440
8% 1F(ML.GT.34)4Lx34 LVS 445
: Jd=t LVS 450

KN= 1 LVS 455

Ol L=t LVS 480
. ok 110 IF(¥N.GT.0)G0 TO 140 LVS 485
- AR ) Jied=1 VS 470
A% . TF{JL. LT . t)JLmt LVS 475
] JPuul+1 LVS 480
,-,J",. IF{2ZVSA(RKN).EQ.AINP(1,JL))C0 TO 150 LVS 483
oy . . LF(ZVSA(KN) (EQ.AINP(1,dP))GO TO 150 LVS 480
O : IF{ZISA(KH) .GT . AINP(1,JL) . AND.2VSA{KN) . LT.AINP(1,uP))GO TO 115 LVS 495

) B . GO YO 140 LVS 500

- . 115 © Z{L)IVSA(KN) : LV§ 605
DIF=AINB(1,uP)~ Axnv(t JLj LVS 610

DZ=ZVSA(KN)-AINP(1,dL) LVS 515

ULInN=DEFGLF LVS 520

PIL.TI=(AINP{2,yP)=AINP(Z, dt))toumunvm Ji) Lvs 526

T(L,7)e0. ) LVS 530

, YMPN(L3 = (AINP(3,JP)=AINP(3,JL) ) sOLINSAINP(3, L) LVS 538
DRN ()W (ALNPLQ, UP)=AINP{A, L) JsDLINSAING (G, QL) . LVS &40
’ REN(LY = (AINR (S, UP)=AINP(3,J0L) ) »DLIN®IINP (5, 40) i LVS 548
BH{L,7}9(AINP{6,UPIAINP(& UL} *OLINSALAR{6, UL) VS €9

©OWO(R Ty e (AINR(T,JP)=ALNB(T7, dL)\'DlwulNP(? Ji}) Lvs 538

CIHN( LY EHVSALRNY . . : L"S 860

AHAN{ L) RAHVSA(KNY : . LVS 588

FACapFVSE(RH)~ALHP(Y,JL)}/CIF . ) LS BT

TFEAINPED,yB) L6, 0. 0. 0% AINP{2,JL) . E.G.) GO YO 122 - - \NS 87%

PLLTINA IR 2,00 % (AN (2,00 ) JAINP {2 L) JweFAC - . LVS  sa0

1232 TELAIND(Y, JP} LE. 0. 0. 0R.ANF{3,UL) .\ LE.O.) GO TQ 134 LVS nas

TRPHI L e AINB (I, L e [ATNPI I UPI/ALIP(D, UL ) )seFAC LVS 580

‘ 124 1ECAINPLY, YP) L% . G0, OU, AfNPTA, L)W LELG. ) GO 1O 12% LS 693

: . DONIL)sRIND{d, UL e LATNB(A, D) 2AINT(Q,UL) )*+oFAL ’ TOWVS u0e

Lo B . : . 136 TE(AINA(G, JP) LE. DD, QH.A:ND(S Ji}.L6.0.0) g0 TO 130 Lvs o608
R : . mm!LHMNPH.JL)v[MNP(ﬁ‘JP)HlNNS.eL))‘NMC LVS 81
3 \ . . o128 PR{AINFIG, P LS, O UL CR.AINRLE UYL LED,) GO TO TR0 LVS a8
\@;\ - WH{L TYANR (0, JL o (ATNPLS IR ZAIRP (A UL ) neral LVS 820
2 120 IRF(AINPtYe 7). LE . 9.0, 0R. AP JL) . LE0.) GO YO 129 . R Vs ags
SEAEE WL T RAINE(T UL ) S {ATP{ X, 0P S AINRLY, L) e EAG VS 830
\id : T3 contiavg s €3
Nt TFEL k0.8 ) G0 10 206 co ’ : WV B4d
(P . : : < Lage? LvS 448

: - AN2KYNe | LVR 680

80 T2 110 LVS 688

30 - ZiL)rAINB{L,Y) VS 682

Bl TeealNOLD, g LV 84l

L. 9,90, LvS a7

kL j ek iND(S, 5} C IR

PEUTERTY SUTLL IR (v 880

ANNTLISAINS(5,0) Wi 638




145

180

160

200

900
910

a0

20

WH(L,7)=AINP(6,V)
WO(L,7)sAINP(7,J)
THN(L)=0

IF(KN.LE.9) IHN(L)=IMVSA(KN)
AHAN(L)=0.
IF(KN.LE.9) GO TO 160
IF(J.EQ.UML)GO TO 200
IF(L.EQ.ML)GO TO 200
[RIR 3

JUsg+1

G0 T0 110

MLaML~1

Jayg+t

G0 YO 115

KL=KN=1{
IF(KL.LE.O)KL=1
KPaKL+1
DIFsZVSA(KP)=ZVSA(XL)
0Z=AINP(1,U)=2ZVSA(KL)
OLIN=DZ/DIF

ANAR(L) = ( AHVSA(KP)=ANVSA(KL) ) sDLINSARVSA (KL)
63 YO 145

TMP = TMPN(K)

VISis0.

ISEA1=Q

IvuL1=0

DPuDPN(NK)

RHaRHN(K)

IHA 1 s THN(K)

AHAZEsAHAN(K)

RETURN

" FORMAT({'  ERROR MODEL EQ O .AND ARMY MODEL CANNOT MIX')
CFORMATEE  ERADN ML.GT 24 AND ARMY MODEL TOP LAYER TRUNCATED')
END -

SUBRUNTINE RONSM(ML, 1#)

THIS SUBRQNTING READS WQDEL 7 OATA WHEM (SVA E€Q 1

CORMUNNSINDZALHP(7,24)
COMMON /IFILZTAD.1PR, LPU. NPY
00 20 le1,¥

- AEADL 1RO, B0} (AINP( O, 1) ,ue1,7)

MRITE{ PR, BQ) (AINP(Y, 1) 01,7}
SONYINCE - -

I1NsQ
FORMAY(3£10,3,205,1,2610.3,610,3,P7.35)
ALTURN

06

Lvs

3
LVS
LYS

“00
108
t10
118
139
123
130
134
149
148
180
189
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SUBROUTINE VSA(IHAZE,VIS,CEILRT ,DEPTH,2ZINVNT,Z,RH,AHAZE,IN) VSA
VSA

VERTICAL STRUCTURE ALGORITHM VSA
V5A

FROM ATMOSPHERIC SCIENCES LAS (U.S- ARMY) VSA
WHITE SANDS N.M. VSA
VSA

CREATES A PROFILE OF AEROSOL DENSIYY NEAR THE GROUND,INCLUDING VSA
CLOUDS AND FOG VSA
VSA

THESE PROFILES ARE AT 9 HEIGHTS BETWEEN O KM ANO 2 KM VSA
VSA

VSA

se3VISIBILITY IS ASSUMED TO BE THE SURFACE VISIBILITYese VSA
VSA

IHA2E = THE TYPE OF AEROSOL VSA
ViS © = VISIBILITY IN KM VSA
GEILHT = THE CLOUD CEILING HEIGHT IN KM VSA
DEPTH = THE CLOUD/FOG DEPTH IN KM VSA
ZINVHT = THE HEIGHT OF INVERSION OR BOUNDARY LAYER IN KM VSA
VSA

VAIIASLES USED IN VSA VSA
VSA

e s CLOUD CEILING HEIGHT IN M VSA
34 « CLOUD DEPTH IN M VSA
ZINV  « INVERSION HEIGHT IN M VSA
SEC BELOW FOR MORE INFORMATION ABOUT ZC, 2T, AND ZINV VSA

. D = INITIAL EXTINCTION AT THE SURF:SE (O=3.813/V1S) VSA
ZALGG » YHE DEPYH OF THE LAYER FOR THE ALGORITHM VSA
. VSA
CUYPUT [ROM VSA! VSA
VSa

z = HEIGHT IN KM VSA
WM s RELATIVE HUMIDITY AT HEIGHT 2 IN PERCENT VSA
AHAZE = EXTINCTION AT HEIGHY Z IN KMee=y : VSA
1) = AEROSAL TYPE FOR HEIGHT Z VSA
NMAX s MAXIMUM NEIGHT IN KM USED IN VSA, NOT NECESSARILY 2.0 MM VSA
VSA

VSA

THE SLANT PATH CALCULATION USES THE FOLLOWING FUNCTION: VSA
VSA

EXTSSuACEXP(B*EXP(Ce2)) VSA

VSA

WHERE '2' 15 THE HEIGHT IN KILOMETERS, VSA

*A' 15 A FUNCTION OF EXTSS AT 220.0 AND IS ALWAYS POSIYIVE, VSA
'B' AND 'C' ARE FUNCTIONS OF CLOUD CONDITIONS AND THE SURFACVSA
VISIBILITY (EITHER A OR B CAN BE POSITIVE OR NEGATIVE), VSA
YEXTSS' 1> THE VISIBILE EXTINCTION COEPFICIENT IN KMen=1, VS
VSA

THEREFORE, THERE ARE 4 CASES OEPENDING ON YHE SIGNS OF '8' AND 'C'VSA

CEILHT AND ZINVHY ARE USED AS Sw]TCHES tD OETERMINE WHICH CASE VSA
YO USE, THME SURFACE EXTINCTION 'O' IS CALCULATED SROM THE VSA
VISIBILITY USING D#3.012/VIS=0.012 THE ¥FOUA CASES ARE AS '0LLOUS:SA
SA

CASEet  FOQ/CLOUD CONDITIONS VGA

‘@' LY 0.0, 'C' LY 0.0 V§A

‘D' GE 7,063 Kilswat V5A

TOR A CLOUD 7.064 KMeo=1 15 THE SUUNDARY VALUE AY VSA
THE CLOUD BASE AND ‘Z' 15 YHE VERYICAL DISTANCE VEA

91




c INTO THE CLOUD. VSA 395

¢ VARIABLE USED:  DEPTH VSA 400

[ % DEFAULT: OEPTH OF FOG/CLOUD 1S 0.2 KM WHEN VSA 405

¢ 'DEPTH' 1§ 0.0 VSA 410

c VSA 415

c =2 CLOUD CEILING PRESENT VSA 420

¢ ‘8' GT 0.0, ‘C' GT 0.0 VSA 425

c *D' GT 0.398 KM#*-1 IS CASE 2 FOR HAZY/FOG VSA 430

¢ SURFACE CONDITIONS VSA 435

C 'D' LE 0.398 KMee~1 1S CASE 2' FOR CLEAR,/HAZY VSA 440

c SURFACE CONDITIONS VSA 445

c VARIABLE USED:  CEILHT (MUST BE GE 0.0) VSA 450

¢ e DEFAULTS: CASE 2 - CEILHT IS CALCULATED FROM VSA 455

c SURFACE EXTINCTION OR VSA 450

c CASE 2' = CEILMT IS 1.8 KM WHEN VSA 465

c YCEILKT' IS 0.0 VSA 470

c VSA 478

c =3 RADIATION FOG OR INVERSION OR BOUNDARY LAYER PRESENT VSA 480

¢ ‘B! LT 0.0, '¢' GT 0.0 VSA 485

c VIS LE 2.0 KM DEFAULYS TO A RADIATION FOG AT THE VSA 490

c GROUND AND OVERRIDES INPUT BOUNDARY AEROSQL TYRE VSA 499

[ VIS GT 2.0 KM FOR AN INVERSION OR BOUNDARY LAYER VSA 500

c WITH INPUT BOUNDARY AEROSOL TYPE VSA 508

£ c es IHAZE9 (RADIATION FOG) ALWAYS DEFAULTS 10 A vSa 510

16 ¢ RADIATION FOG ND MATTER WHAT THE VISIBILITY 1§, VSA 515

¢ SWITCH VARIABLE: CEILHT (MUST BE LT 0.0) VSA 520

( f c VARIABLE USED:  ZINVHT (MUST BE GE 0.0) VSA 52§

P e ¢e CEILHT MUST BE LT 0.0 FOR ZINVNT TD BE USED e+ VSA 530

A ¢ HOWEVER, IF DEPTH IS GT 0.0 AND ZINVHY 1S EQ 0.0, VSA 535

&gg c THE PROGRAM WILL SUBSTITUTE DEPTH FOR ZINVMT, VSA 540

A c e JEFAULY: FOR A RADIATION FOG ZINVNT 1S 0.2 X VSA 548%

¢ FOR AN INVERSION LAYER 2INVHT 15 2.0 KM VSA 550

¢ VSA 555

[ »4 NO CLOUD CELLING, INVERSJUN LAYER, OR BOUNDARY YSA 6§80

DA < LAYER PRESENT, [.E. CLEAR SKIES V54 56%

[ EXTINCTION PROFILE CONSTANT WITH NEIGNY VSA 570

c VSA 878

COMMON /1FI1L/IR0D, I1PR, 1PU,NPR VSA  $80

OIMENSION Z{10),RH{10),AHAZE(10),IK{10) VSA 593

OIMENSION AA(2).CC(2).EE(4),A(2),8(2),C{2) ,FaCH(R), FACZ{9) VSA 890

REAL KNTOM VSA 599

DATA AA/92.1,0.3081/.C6C/~0.014,0,0t25/,xNTOM/1000.0/ VSA 800

¢ THE LAST 3 VALUES OF €F BELOW ARE EXTINCTIONS FOR VISIBILITIES VSA 608

¢ EQUAL YO 5.0, 23.0, AND 50.0 KM, RESPECTIVELY. VSA 610

OATA E£/7,064,0,7023,0.17009,0.07824/ VSA 618

QATA FAC1/0.0,0.03,0.09,0.075.0.1,0.10.,0,3,0,48,1,0/ VSA 820

OATA FAC2/0.0,0.03,0,1,0.19,0.3,0.98,0.8,0.73.1.0/ VEA 6328

WRITE(IPR,599) V54 630

[ . VSA 638

i UPPER LIMIT ON VERTICAL DISTANCE = 2 WM VSA 840

ZHIGH=2000, VSA €a8

. ML R » ZHIGN V5A 650

: 1F{VIS.GT,0.0)G0 Y0 B VEA 658

c OEFAULT FOR VISIBILITY DEPENDS ON THE VALUE OF IMAZE. vsh 069

LF{IHAZE . EQ.9)VIS»D.2 vSA 665

AP{IHAZE £Q.9)Y1520.% vsA 870

SRUIRAZE.CO. 2,00, IHAZE . Q. %) VI5e8.0 vSa 418

SELINALE EQ. 1,00, THAZE . EQ. 4 DR, IHAZE . £Q. 7)VIS=23,.0 VSA 680

LF{IHAZE.£Q.8)VI5e80.0 VSA a8
vy
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10

[y X 2]

[ 215

"20

3F(IHAZE.EQ.3)VISr??7227
D=3.912/viIS~-0.012

2C=CEILHTs KMTOM
ZTaDEPTHKMTOM
ZINV2ZINVHT*KMTOR

1HAZE=9 (RADIATION FOG) IS ALWAYS CALCULATED AS A RADIATION POQ.

IF(1HAZE.EQ.9)ZC=~1.0

ALSO, CHECK TO SEE IF THE FOG DEPTH FOR A RADIATION FOG
WAS INPUT TO DEPTH INSTEAD OF THE CORRECT VARIABLE ZINVHT,
1F(IHA2E.EQ.9.ANO.2T.GT.0.0. AND.ZINV.EQ.0.0)ZINVeZT

*1C' DEFINES WAICH CASE TQ USE.
1C=2
IF(D.GE.EE(1).AND.2C.GE.C.0)1Cu1

IF(ZC.LT.0.0.AND.IC.EQ.2)ICa3
IF{ZINV.LY.0.0.AND.1C.EQ.3)ICn4

'1CC' 15 FOR THE TWO CASES: 2 AND 2'.
1CC0

IF(IC.EQ.2)1CCw1
I1F(D.LE.AA(2).AND.21C.EQ.2)1CCa2

Kat

1F(1CC.EQ.2)G0 TO 30

GO T0 (10,20,40,60),1C

CASE 1: DESTH FOG/CLOUD; INCREASING EXTINCYION WITH HEIGHT FROM

CLOUD/FOG BASE TO CLOUD/FOG YOP,
CONTINUE
TF(2C.LT . HMAX,AND. 1C.EQ.2)Xe2
1Cx=1 WHEN A GLOUD 1§ PRESENT AND THE PATH GOZS INTO ITV.
USE CASE 2 OR 2' BELOW CLOUD AND CASE t INSIOE IT.
1F(R.EQ,2)1Ca(~1)

VSA
VSA
VSA
VSA
VSA
vSa
VSA
VSA
VSA
VSA
VSA
VSA
VSA
VSA
VSA
VSA
\£1)
VSA
VSA
VSA
VSA
VSA
VSA
VSA
VSA
vSa
VSA
VSA
VSA
VSA
VSA
VSA
VSaA

THE DASE OF THE CLOUD HAS AN EXTINCTION COEFFPICIENT QF 7,064 M-1.VSA

TF{K.EQ.3)0aEE(Y)
A{KIeAA{1)

IF TME SURFAGE EXTINCTION IS GREATER THAN THE UPPER LIMIT QOF €2.%

Riee=1, RUN THE ALGURITHM WITH AN UPPER LIMIT OF ‘De10°,
10(D.GE.AA{1))AIK)eD*10.0

GiK)=LC{1) -

18(2Y.LE.0.0)WRITE{IPR ,603)

19{2Y.LE.0.Q)&RITC(IPR ,604)

TR{2T.GV 0. 0)NRITE(IPR ,611)2Y

I# THE DISTANCE FROM TME GROUND YO THE CLOUD/FOG TOP 13 LRSS
THAN 2.0 KM, VSA WILL ONLY CALCULATE UP YO THE CLOUD 0P,
I{CT.LE.0,0)2TV2200,

MK AMIRA ( 2Te 2T, MMAK)

&0 10 60

CASE 21 MAZY/LIGHYLY POGOY: INCAEASING ERYINCTION WITH WEIGHT
UP TO THE CLOUD BASE,

AIN)wAA(D)

E28E(1)

,)!410.!0 0.0)wAlvELIPR 809}

IPL2C.69.6.0)CEEL+ALOGE ALOOL RN u))I(ALDQ(OIA(K)))IICO(Q)
HIFON N O)URI'E(SPG +832)CeiL

irI!C 01,0, 0)4RITELIPR  (IONI

1#{2C.€0.0.0)2CCElL

G0 Y0 €0

99

V5A
VSA
VSa
VSa
vSA
ViA
vSa
VSA
VSA
VSA
ViA
VSA
vSA
ELY
vsa
VSA
VEa
v5A
VSA
Via
VaA
vEA
vsa
viA
vsa




oo ]
%
s
e,
et
135
B
19 %f ¢ vSA 985
< c CASE 2't CLEAR/MAZY; INCREASING EXTINCTION WITH MEIGHT, BUT LESS VSA 990
. ¢ SO THAN CASE 2, UP TO THE CLOUD BASE. VSA 995
30 A(K)=D#0.9 VSA 1000
S EvEE(1) VSA 1005
I\ 1F(2C.£Q.0.0)WRITE(IPR ,600) VSA 1010
i\ 1F(2C.EQ.0.0)WRITE(IPR ,618) VSA 1015
bt -1 IF(ZC.GT.0.0)WRITE(IPR ,610)2¢ VSA 1020
ok 1F{ZC.EQ.0.0)ZC=1800. VSA 1025
i d GO TO 60 VSA 1030
}‘.’. c VSA 1035
¢ CASE 3: NO CLOUD CEILING BUT A RADIATION FOG OR AN INVERSION VSA 1040
¢ OR BOUNDARY LAYER PRESENT; DECREASING EXTINCTION WITH  VSA 1045
¢ HEIGHT UP TO THE HEIGHT OF THE FOG OR LAYER, VSA 1050
W 40 A(K)=De1 . 1 VSA 1058
: EsEE(3) VSA 1060
P IF(IHAZE.€Q.2.0R.1HAZE.EQ.5)E=EE(2) VSA 1065
L 1F(IHAZE.EQ.6.0R. (V15.GT.2.0.AND. IMAZE.NE.9) )E=EE(4) VSA 1070
‘A 1F(E.GT.D}EaDeQ.99999 VSA 1075
R 1F(ZT.GT.0.0.AND.ZINV.EQ.0.0.AND.VIS. LE.2.0)ZINV=2T V5A 10RO
o 1F(2INV.EQ.0.0.AND.VIS.GT.2.0.AND. IHAZE.NE.8)WRITECIPR  ,601) VSA 1085
W, 1F(ZINV.€Q.0.0.AND, (VIS.LE.2.0,0R. INAZE.EQ.9) )WRITE(IPR ,605)  VSA 1090
IF(ZINV.EQ.0.0.AND. (VIS.LE.2.0.0R. INAZE.EQ.9))WRITE(IPR ,604)  VSA 1098
IF(ZINV.GT.0.0.AND.Vi5.GT.2.0.AND. INAZE.NE.9)WRITE(IPR ,812)2INV VSA 1100
x IF(ZINV.GT.0.0.AND. (VIS.LE.2.0.0R. INAZE.£Q.9) )WRITE{IPR ,614)ZINVVSA 1108
: _ IF(ZINV.€Q.0,0,AND.VIS.GY.2,0,AND. IMAZE.NE.§) 2 INVe2000 VSA 1110
IF(ZINV.EQ.0.0.AND. (V15.LE.2.0.0R. IHAZE, £0.9) ) 21NV+200 VSA 1115
MIAXSAMING (ZINV, HMAK) VSA 1120
\ 2C+0.0 VSA 1125
3 ; c vSA 1130
¢ CASE 4! ND CLOUD CEILING OR INVERSION LAYER; CONSTANT EXTINC=  VSA 1135
9% c TION WITH REIGHT. VSA 1140
30 IF{IC.ME.4)B(K)*ALOG{O/A(K)) VIA 1148
> 1F{1C.EQ.4)WRITE(IPR ,613) YSA 1150
A _ IF{1C.EQ.2)C(K)sALOG!ALOGEE/A(K))/8(K) }/2C VSA 1188
.— 1F(1C.EQ. 3)CLKALOGIALOG{E/A(K) }/B(K) ) /2 TNV VSA 1160
e 1F(20. LT HMAX. AND.K.EQ. Y. AND. G, EQ.2)GO 1O 10 V52 1168
b TF{1C. EQ. 2 ) HMAX*AMINY (28, MMAR) VSA 1170
" : : SALGQaNAX VSA 1175
- : IR(1C. LT.0J2ALG02C VSA 1180
*‘:3 : _ WRITE(IPR ,810) VSA 1183
2 _ IFUIC. LY. 0)Ket VSA 1180
13 VSA 1198
00 10 11,9 vSa 1300
FFLIC.AT,0.AND. 1, £Q.8)nad VSA 1203
& 1#{1C.LY.0.AND, 1 .£Q.8) 2AL00MMAR=2C VEA 1210
RS 2111+ 2ALGO* (1, 0-FAC2(10-11) ' VEA 1218
N SFCIC.E0. 1 ) R(1)»2ALGOEAC (1) VSA 1220
B TR(1C. €0, 1201 )= 2ALODPPLOAT(1=1)/8.0 VSA 1228
g BELIC.AY.0.AND 1 LY. S)Z(0)o2ALGOS{! OrACI{11o201)) ViR 1238
IF(IC.LY,0.aND.1.82,5)2(1)w2AL00 AR (301 0) VSA 1235
[ TF(1E.LT.0,AND, (1.EQ.7.0R.1,£Q.8) ) 2¢ 1 }s7ALGOeFACI {201=10) veA 134
- TPUIC RE Q)ANARE (1) wALR)#EXP{B(K I ERP{C(N)22(2) )} VEA 12¢
BFLIC. €0, @) ANAZELT )0 vEa 1280
BPEC.LE. 0. AND, §.GE. 8)2(1) e {1 )eat : . VSa 1388
N HOLHIOGILLC, YSA 1280
o RH( 1), 95300001 AHMZE (1) )+88 407 oo ViA 13698
o\ mnm:m).c:.sem;uum-too.c . : vea 1390
\ Vi612e2.012/{ANALE{ 1)#0.,013) ViA 1278
!. : .
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IH( 1) =IHAZE

IF A RADIATION FOG IS PRESENT (I,E. VIS<u2.0 KM AND ICe3),
IH I5 SET YN 9 FOR ALL LEVELS.
IF(VIS1B.LE.2.0.AND.IC.EQ.3)3H(1)=9

FOR A DEPTH FOG/CLOUD CASE, IHeg DENOTING AN ADVECTION POG.
IF(IC.EQ.1.0R.(IC.LT.D.AND.1.GE.8))IH(1)«8

WRITE(IPR ,620)Z(1),RH({1),AHAZE(1),VISIB,IN(L)

CONT INUE

HMA X = HMAX/KMTOM

RETURN

FORMAT('0 VERTICAL STRUCTURE ALGORITHM (VSA) USED')

FORMAT (1H ,50X,28MCLOUD CEILING HETGHT UNKNOWN)

FORMAT(1H 50X, 32HINVERSION OR BOUNDARY LAYER MEIGHT UNKNOWN,/,
1 tH ,50X,39HVSA WILL USE A DEFAULT OF 2000.0 METERS,/)
FORMAT(1H ,50X,27HRADIATION FGS DEPTH UNKNOWN)

" FORMAT(1H ,50X,38HVSA WILL USE A DEFAULT OF 1800.0 METERS, /)

FORMAT (SX, 1 OHHEIGHT(KM) ,5X, THR.N. (%), 5X, 1BHEXT INCTION(Ki=1),

1 5X,15HVIS(3.912/EXTN),5X,5HIHAZE, /)
FORMAT(7X,F7.4,7X,F5.1,8X,612.4,11X,F7.4,10X,12)

FORMAT(1H ,39X%,35HVSA WILL USE A CALCULATED VALUE OF ,F7.1,

1 TH MEYERS,/)

FORMAT({H ,50X, 19HCLOUD DEPTH UNKNOWN)

FORMAT( tH ,50X,30MVSA WILL USE A OEFAULT OF 200,0 METERS,/)
FORMAT(1H 50X, 24HCLOUD CEILING MEIGNY IS ,F9.1,7TH METERS,/)
FORMAT(1H , 30X, 1SHCLOUD BEPTH 1S ,F14.1,7H METERS, /)

FORMAT(1H ,50X%,38HINVERSION QR BOUNDARY LAYER NEIGHY IS ,F7.1t,
1 TH METER3, /)

FORMAT(1H ,50X%,26HDEPTH OF RADIATION FOG 1S ,P7.1,TH METERS,/)
FOAMAT (1N ,S0X,43HTHERE 1S NO INVERSION OR BOUNDARY LAYER O ,
1 tIHCLOUD PRESENT,/)

END
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VSA
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VSA
VSA
VSA
VSA
VSA
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VSa
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VSA
VSA
VSA
VSA
VSA
VSA
vSa
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1300
1308
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1318
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1390
1383
1400
1408
1410
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1420
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BLOCK DATA MDTA MDT

BLOCK DATA MDT

uot

MODEL ATMOSPHERE DATA DT

MDT

COMMON /CNTRL/ KMAX,M, IKWAX,NL, ML, IKLO. 1SSGED wOT

NL 1S NUMBER OF LAYERS IN PROFILES t TO 6 MOT

LAYER 34 (AT 99999xM) IS NO LONGER USED :gr

T

COMMON /MDATA/ Z(34),P(34.7),7(34,7),¥H(34,7),W0(34,7), MDT

X HMIX(34) MDp?
COMMON/MDATA/22(34),p1(34),P2(34),P3(34),P4(34),P5(34),P8(24), MDT

X P7(34),711(34),72{34),73(34),T4({34),75(34),76(34),77(34), Mor
X WH1(34) ,WH2{34) ,WHI(34) ,WHA(34),WH5(34) ,WHB(24) ,WHT(34), MDT
X wO1(34),W02(34),W03(34),004(34),W05(34) .WOB(34) ,007(34), MOT
X HMIX(34) MDT
OATA NL /33/ MoT

DATA 22/ MDT

1 0., 1., 2., 3., 4 5., 8., 7., 8., MOT
2 9., 10., $1,, 12., 13,, 4., 5., 6., 17., MDY
3 18, 19.4 20,, 2., 2., 2., 24., 28., 30., MOT
4 35, «0., 43, B0.. 7T0., 100.,99998./ MOT
DATA P1/ MDT

t 1,013E+03, 9.040E+02, 8.050E+02, 7.150€+02, 6.330£+02, B8.%90E+02,M0T
2 4.930E+02, 4.320€+02, 3.7B0E+02, I,290E+02, 2.860E+02, 2.470E+02,MDT

3 2.130€+02, 1.820E+02.
4 7.B890E+01, 8.860E+01,
S 3.000E+01, 2.8708+01,
6 8.540E~0t, S5,700E-02,
DATA P2,
1 4,013E> "3, 9.020E+02,
2 4.670E+02, 4.2060E¢02.
3 2.090€¢02, 1.790E+02.
4 0,130E+01, 6.9%0F«0,
3 3,2208+01, 2,770E401,
8 9.510€~0Y, 8.710€-02,
DATA 03/
1 1. 018403, 0.9738+02,
2 4,037602, 4.0166402,
3 1,002€«02. 3.011£402,
4 7,380€201, 8.200€¢0t,
$ 2.800E00t, J.4408e01,
6 §.810E-01, 4.870E~02.
DaTA P&y
O 008903, 0.9608402,
2 4,%20%002, 4,1308+03.
3 1.97%a02, 1.9908402,
4 1. 980801, S.400Cs0,

S8 3,23t8e0y, 2.Y308e0Y,

8 9, 3T0k-01, 7.070¢~03.
Gata o4/
11,0134, M.6708602,
2 4.267C+00, 3.8526-02.
3 1 T80Es62, 1.85108.035.
4 §.@92E501, S.978C0),
8 2.0308s0), 2.2338€-00,
8 5. 7198-0, 4.(138+03.
Gara sep

1 4,C13E90), 0.008L402,

1.560E+02,
5.650E401,
1.220E+01,
3.000E-04,

9.020E+0%,
3.720E402,
1.530€+02,
9.950£+01,
1.320€401,
3.000€-08,

7.897€+402,
J3.473€+02,
1.370€+02,
8.370€+01,
1L 1108000,
3.000€-048,

7.939£402,
3.890£4+02,
1,480€402,
5.900¢001,
1. 330801,
3.000¢-04,

T IIREL0D,
J.303¢02,
V. 391802,
8.014K001,
§,0308eD1,

3.0608-04, ©

7.9508+02,

1.320E+403, 1.110E+02,
4.800€+01, 4.0008+01,
3-0005*00. 3.050€+00,

7.100E+02, 6.280F+02,
3.240€+02, 2.810£+02,
1.300E+02, t.19108e02,
5.100€401, 4.3708+01,
g-SIOEOOO) 3.3306+00,

6.9382.02, 6.001£+02,
2.9938+02., 2.5680002,
L. ATBEC02, 1.007E+02,
4.5808201, 3,D1CEeOY,
g.utoe-oo} 2.8308+00,

7.000E202, 6.180Ce02,
J.108802, 2.6770002,
t.2608e02, V.08QLs02,
B.070201. 4,3008000,
g.§|0£oog} 3,4008400,

6. 08k 02, $.932¢+03,
FRIJL0D, 2. 4180200,
l.lOJEOGQ. 0. 431k« 0V,
4.2717¢801, J.6a7430,
4930‘5-00} 2.3038+00,

.

7.012€402, &,1868002,

102

9.370€+01,M07
3.500E+01,M07
1 .880E+00,MDT

MD?

MDY
9.540€+03 ,mOT
2.430E+02,M0T
9.500E+01 MDY
3.760E+01 MDY
1, 760€+00,M0T

MDY

uOY
§.313€402,807
2.1689E+02, 807
8.610E+01, 807
3, 340E+01 801
1, 3008400, 807

Ldd

uor
8, 410€202,M01
3.3008¢02, 807
0. JEVE0L MDY
3. 780801 MO

1.89208e30 MDA
oY

KoY
8. 180L+07. 001
2.067¢+02,907
8. 050E«0Y MDY
3. 10901 NDY
b1 e00, DY

wor

"y
B.4082403,43¢

100

145
150




2 4.722E402, 4.111€+02»
3 1.940E+02, 1.658E+02.
4 7.585E401, 6.467E+01,
8 2.9726401, 2.549E+01,
6 7.970E-01, 5,520E~02.
OATA P7 /34%0. /

DATA T3/

1 2.997€+02,
2 2.836E+02,
3 2.236E+02,
4 1.988E+03,
8§ 2.192E+02,
6 2.702E+02,
CATA 13/

1 2.942E+02,
2 2.612E+02,
3 2.2236402,
42
52

2.937E+02,
2.570E+02.
2.170E+92,
2.027E+02,
2.214E+02,
2.189E+02,

2.897€+02.
2.54T7E+02.,
2.158E+02,
2.179E+02,
2.251E+02,
2.191E+02,

2.687E+02,
2.377E+02.
2.182E+02,
2.152€+02,
2.152€+03,
2.207€+02,

2.817E+02,
2.4616+02,
2.252€+02,
2.352E¢02,
2.2818+02,
2.186E+03.

2.891£403.
2.273£402.
2172802,
2130807,
2.1128402,
3.4528402,

2. 81702,
2.427E602.
2. 167803,
2187802,

«239E+02,
6 2.757E+02,
DATA 13/
1 2.7228+02,
a 2. QITE02,
3 2.187€+02,
4 2,157E+02,
6 2.152E+02,
6 3.657E+02,
DATA Ta/
1 2.872€+02,
2 2.53V1E+02,
3 2,252€+02,
4 2.253€¢02,
S 2.380E+03,
8 2.7726402,
DATA 187
t 2.S12E402,
2 2.341E+02,
3 297202,
4 2.'54E«02,
8 2.11\6E+02,
§ 1.5938+02,
" DATA T8/
b 2.8028e002,
"2 2.4920+03,
3 2167802,
& 3. 101E02,
8 2,208€402, 2.216802,
& 2.70%8e0), 2,107¢402.
DATA 17 73400, /
DATA yMt s
11, 800800, V. 3008404,
: .»300!"01 . &, 730800,
3 #.000C<03, 1.8008~03.
4 3,080£-04, 4,0008-04.
4 8.0008=04, 8.7C0E~0a,
8§, J00E-08, V.460K-07,

DAYA Wil
9.330€+00,

1 4, 400801,
2 8.3006-0v, . 3. 700861,

3,585E+02,
1.417E402,
5.529€4+01,
1. 197E+01,

3.008E-04, ©

2.877€+02,
2.503€+02,
2.103E+02,
2.067€+02,
2.323E+02,
2.100E+02,

2.852E+02,
2.482E+02,
2.157€+402,
2.192€+02,
2.3378+02,
2.100€+02,

3.6526+02,
2.317€+02,
2.177E402,
2.182E202,
2.174E+03,
2.102E+02,

2.763E+02,
4.3925+02,
2.352€402,
2,3%92€02,
2,351E02,
2.190E%02,

2.5%99£409,
2.300€+02,
2.V728402,
2. 1428003,
1508002,
:~‘°°80°2|

2.7320402,
2,362¢8402,
2.1676:02,
2.1678002,
3.388840,
2.1008002,

?vlﬁﬂﬁ‘ao‘
2530800,
V.0008-03,
#,500L-04,
J.820e-04,

1. 200e-09, ©

$.830880,
2.9008-0t,

3.080E+02, 2.6%0E+02,
1.211E+02, 1.035E+02,
4.729€+01, 4.047€+01,
5.1405‘007 2.871E+00,

.

2.837€4+02,
2.436€+02,
2.037€+02,
2.107E+02,
2.431E+02,
2.190£+02/

2,770€+02,
2.370€+02,
1.970E+02,
2.146£+03,
2.540£+02,

2.792€+02,
2.417€+02,
2.187€+02,
2.204€+02,
2.452E402,
2.1006+02/

2.817E+02,
2.287€E+02,
2.172E+02,
2.152€+02,
2.279E+02,
2.100E+02/

2.7326+02,
2.383E+02,
2.157€+02,
2.216E+02,
2.575€+02,

2.957€+02,
2.197€+02,
2.167E402,
2.152E+02,
2.432€+02,

2.703€+02,
2.322€+02,
2.352€+02,
2.2%2g+02,
2.412€+02,
4.100€+02/

2.827€+02,
2. 172802,
2172803,
2.1388402,
3.223€+02,
2.1008+02/

2.887£402,
2. 297402,
2.1878e02,
2.176€002,
2.385¢8.02,
3.1008402/

2.655E+02,
2.2828402,
2.352E+02,
4.232€+02,
2.621€+02,

2.477E¢02,
2.1728002,
2.1668+02,
3.130£¢02,
2, 3478402,

2.6238403,
2.233¢e02,
2.1878202,
2.1880002,
2;50‘&002.

4.700E+00, 2.2008e00,
1,300€-01. 3.009¢-02,
1.620E-0a, §,4008-04,
5.100E-8a, $.1008-04,
|-|00¢90-I} 4.360¢-08,

3

3.3028+00, 1.0008e00,
1.3008-01. 6.4008-02,

103

2.270€+02,M0T
§.850E+01,MOT
3.467E+01,MDT
1.491E+00,M07
MOT
MDT
uOT
2.703€+02,M0T
2.301€+02,MDT
1.940E+02,M0T
2.170E+402,MDT
2.648E+02,M07
MDY

MDT
2.672E+02,M07
2.288E+02,MDT
2.157E+02,M0T
2.220E+02,M807
2.699E+02,M07

MOT

NOT
2.497€+02 ,M0T
2.192E+02,M07
2. 182€402,807
3.192E+02,M07
2.585E402,M07

MDY

"ot
2.601E+02,MOT
2.283€+02,M07
2.2%2€02,M07
2.252€002, 807
2. T38£+03,M07

MDY

MOT
2.409€«02,001
2. 1712002 80T
2. 1R0E 02, M0T
2. 1246402, 807
2. 470€+02,807

o dd

L1
2.557E003, 807
3163002, MOY
3. 1876402, M07
2. 1987+02,307
3.642E002,801

[ il

Lo
wor
1. 800E«00 , MOT
¥ TOQR-02 MOT
4, 500804, 00!
8,40pE~04, 907
1. 8008 -08 , W01
Y
it
V. 000800, W08
2.200£-02,801

385

405
419




3 6.000E-03, 1.800E-03, 1.000€-03; 7.600E-04, G6.400E-04, 8, 800E-04 MOT.
4 S,000E-04, 4.900E-04, 4.500c-04, 5.100E-04, 5.100E~04, 5.400E-04,MDT
5 6.000E-04, 8.700£-04, JI.600€-04, 1.100E~-04, 4.3C0E-05, 1.900E-05,MDT
: 6 6.300E-08, 1.400E~07. 1.000E-09, ©. / MOoT
- DATA WMZ/ MDY
1 3.500E+00, 2.500E+00, 1.800E+00, 1.200E+00, 6.800£-01, J.800E-01,MOT

" 2 2.100€-0t, 8.300E-02. 3.5006-03, 1.600E-02, 7.500E-03, 6.900£~03,M07
N 3 8.000E-03, 1.800E~03. 1.000E-03, 7.600£-04, 8.400C-04, 8.600E~04,MDT
2 4 5.000E-04, 4.9p0E-04, 4.500E-04, 5.100E-04, 5.100E-04, 5.400E-04,M0V
3N, § 6.000E-04, 6.700E-03, 3.800E-04, 1.100E=-04, £.300E-08, t.Q00£-0%, MDY
! 6 8.300£-06, 1,400E-07. 1.000E-09, 0. / nO'T
4§ W DATA wH4/ MOY
X 1 9.100E+00, B,000E+00, 4.200§+00, 2.700€+00, 1.TOOE+GO, 1.00GE+00,MOT
2 5.400E-01, 2.900E-01, 1.300E-01, 4.200E~02, 1.800F=02, 9.400E-03,MOT
$hig 3 §.000E-03, 1.800£-03, 1.000£-03, 7.6800E-04, 6.4006-04, S.G600E-04,MOT
4 5,000E-04, 4.90CE-04, 4.500E-04, 5.100£~04, 5.100E-04, 3,400€-04,MOT

. S 6.000E-04, B8.700E-04, 3.6006-04, 1.100E~04, 4.300€-05, 1,Q00E~0%, MDY
R 6 6.300€-06, 1.400€~07. 1.000E~09, O. / Mot
2t QATA WHS/ wo?
o 1 1,2005400, 1.2008+00, 9.400E-01, 6.800€-01, 4.100£-21, 2,000E-01,MDT
A 2 9.800€-92, 5.400£-02, 1.100E-G2, B.400E-03. 5.500€-03, 3.800E-03,MOT
L 3 2.600E~93, 1.800E-03. 1.000€-03, 7.600E-04, 6.400E~C4, 8.600£-04,MDY
) 4 5,0006-04, 4.300E-04, 4.500E-04, 5.100€-04, 5.100E-04, A.400E-04,MOT
Pt S §.000E-04, 6.7008-04, 3.500E~04, 1.100E-CA, 4.330E-08, t.500E~05,M07
; 6 6.300E-06, t.400£-07. 1.000E-09, O. / mot
- DATA WM/ MOT
i 1\ 5.900E400, 4.200E+06, 2.900E+00, 1.800£400, 1.100E+00, @,400£-01,MD7
N 2 3.800E-01, 2.100€-0%, 1.200g~01, 4.600E-02, 1.800E-02, 8.200€-03,MOT
i 3 3.7006-03, 1.800E-03, 8.400E-04, 7.2C0E-04, 6.100£-04, 5.200€-04,407
4 3.900E-04, 4.400E6-04. 4.400E-04, 4.800£-04, 3.300€<04, 3.700E-04,MOT
,,,‘-q 5 §.100E-01, 6.800€~-04, 3.800€-04, V.6006-04, 0.7006-0%, I.3200€-05,MDY
AR\ 6 1.200E-08, t.S00E~07. 1.000E-09, 0. / MOt
ot : DLTA WHT /3de9, / uot
5‘% DATA NOI/ wor
; t 8.60DE-05, S.6005-0%, 5, 400E~0%, 5.100£-0%, 4.7005-0%, 4.300£-0%3,M0T7
2 4.300£-05, 4.100E-08. 3.9008-03, 3.900£-05, 3.900E~0%, 4.100£-05,807

\ _ 7 3.A.3006-0%, 4.309E-09, 4.200£-0%, 4.T00F-0%, €.7Q0E-08, §.900N~CH, MOV
A 4 9.000E-0%, 1.400€-04, 1.900§-04, 3.400€~04, 2.809E-04, I.200€~04, V¢
BNy 3 3.900€-04, 3.4008-04., 2.400€-04. 9.300E~08, 4.1008-05, V,300&~09, 600
ol 6 a.3GUE-C3, §.6008-08. 4.3G0E=11. 0. ; wot
o : pAta uB2/ . _ e
Y o v $.000£-05, 6.0008-08. 8.000¥-0%, €.2008-08, §.4002~03, 8.6GOE-0Y,MO?
S I : ) 2 6.900E-00, T.430E+98. T.G00E-0%, 8,€308-03, 9.0008-0%, 1.100£-04,M07
N 3 1,2008-04, v,.$5Q¥-04. V.BR0E-04, 9.G00E~3d, 2.100£~04, 2.400£-04,N07

a4 2.0008-04, $.200£-04, J.4028-08, IJ.600£~04, 3.8008-04, I3.400E~Qd MDY
8 §.2008=04, 3.0005-04. 2,0008~06, §.2008-05, 4.1008=09, 1.300£-09,807
8 a,3008-06, 8.6C0E-00. 4.3008~21, O, ? ot
DATA. %33/ . wot

U 8, 000£~0%, 8.4000-05, 4.500K~08, 4.000£-08. 4.0008-6%, §.800E>33,.m00
2 £, 400205, 7. J0CE-0%. 9.0808~05, t.200E-04, ). G0QL~04, J.100L-0¢ MO
2 2.600E=04, I.000E-04, J.J00L-04, I.AT0E-04, I.CU0E~04. I, 830€-04 MDY
4 4, 1068-04, 4. 300E-04, 4.8008-04, 4.3308-04, 4,3008-04, 3.6008-44, 000
8 3, 6000-04, 3.4003-04. V. H00E~-ad, R.3006-08, 4.100€-08, 1, 3008=08 M0
8 4,500£-08. ¢,4008~C8. Q. 3C0E-11, O, 4 : "oy
VATA wD4 o [ 34

1 8. 900809, £.4058%08, §.800F-0%. 5.8308-05. 8.0038-08, &, 400K~48 MOV
3 7. 100008, F.400%-08, 1,9008-38, 1.143E~04, V. 3008-04, 1.000404.007
I 2030085, A.6008-04, 2.B005-04, . 3006-9Q, . 400804, I, 900¢-04,N07 |
4 A, 100E*3a, 4,1068+5a, 3, 8036-04, 3.8028-04, 3.2006-04, J.000E-04, 807
S 5. 800F- 04, J.§200404, V. a308-04, F.3056-08, 4.100£~09, 1,3008-08,m0°
6 4.300E-C¢, B.600E-08. 4.300e~1Y, O. 7 L
pata wis/ ) ) , wor

v Q,102E-0%, A,1008-08, 4. 100E-08, A.3U0E-0Y, 4.5Q08-0%, 4. 7J0E-03.M0°
2 3.9008408, F.1p08~08, 9.8008~08, V.SU0£-08, 2 {00f-Q8, J.200E£-04,WDT
3 4.300E~Ca, 4.700E-04, 4.900¢-04, $.C00E-0a. 6.3008-04, §.200E-94,M01
& §.200E-04, B.00CE-0¢. 5.G50E-04, S.1000<5a, &4, TCOE-0A, &.3008-34, M0
% 3 G00E-t4, I.500E-Ca. V.SCDE-DA, 9.2006~08, 4150808, 1.300£-05.wWO7
§ 3,3008-08, 8.6LDE-C8. 3.300E«¥i, 0. / wt
DATA w08/ nht
8. 400808, 5. 4206-05. 3.400£-03, S.030E-03, 4.6908-08, 4.6L0€-08 W01
4. 800E-05, 4.800L-085, 8.300€-05, 7.100€~CS. 9.000£-08, 1.J00£-C4.WOY
3 1,.60CE-04, V.2008-08, '.9006-04, 2.1C8E~04, 2.800¢-04, 2.000E-24,401
4 3, 3C0E-04, 3.§COE<CA. I . WOOE-04, 3.BCCE-C4, 3.8C0E-~04, J.RO0E-C4,WOT
§ 3, 600004, J.2908-0&, 2.0008-04, 1.100E<04, 4.8308-08, 1. TOOE~0S.WOT
@ &,CC00E~38, 8.600E~08. 4.200€-11, 0. ¢ Led
DATA wO¥ jlssC. 7 wet
. HREX(E)=HR03 SOLURE MINIKNG RATIOS TINES €9 PRGN EVANS FROPILE  WO?
¢ : OATA WMIR /@340, 1.0E~30. ur
"P\- ) L 0. aoaa.o.n 2.1.4,1,6,1.0,1.9,2.0,2. 1.:330:“»?

: 17,4.2,8.2,6.¢,3.0,2.6,0.32,1.08~30, 8¢0. ¥4
o mr

'
2

UU"

0y
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BLOCK DATA TITLE TIT 100

ce BLOCK DATA TIT 105
¢ TITLE INFORMATION TIT 110
CONMON /TITL/ NHAZE(S5,15) JNSEASN(3,2) ,HVULCN(S,3),BLANK,VSB(9), TIT 119
X MMET(S5.2) ,HMODEL(5,8) ,HTRRAD(6,4) TIT 120
DATA vS8 /23..5..0..23..5-.50..23..0 2,0.8%/ TIT 125
: DATA BLANK/4H / TIT 130
. DATA HHAZE / TIT 135
1 JHRURA.4HL L, 4H ,4H WA . TIT 140
2 4HRURA,SHL 4K T .48 . TIT 145
3 JHNAVY,4H MAR,IHITIM.4HE  ,4M . TIT 150
4 AKHMARIL,AWTINE, QN ,4aM 4N . TiT 155
5 ANURBA,GHN L 4H VAR JaH . TIT 160
- 8 AHTROP,IHOSPH,4NERIC 4H L AN . TIT 165
7 AHUSER.4H DEF,4HINED,4H +4H ' 1Y 1?0
8 IMFOGT .4 (AD,ANVELT,4MTION, 4AN) ' TIT 7%
9 4HFOG2,4H{RAD,AHIAT] 4MON) ,4H . TIT 180
A 3MIACK,4HGROY,AHND S.AMTRAT QND TIT 185
0 4HAGED.4H VOL ,AKCANL,dMC 4N N TIT 190
¢ AMFRES.AMH VO, AHLCAN,4HIC (4N . 1T 195
D AMAGED.4H VOL,3RCAKI.4HC QM ' T 200
E AHFRSS.AHH VO, aHCAND AHEC A ' TIr 208
F AHMETE.JINORIC,dH BUS . ANT JaM /! TiIr 210
DATA NSEASN / Hr as
1 QHSPRY . IMNG~S,dHUMME .QHR QM . TIT 220
2 AHFALL . QH-WIN,INTER ,4M 4N / TIT 228
DATA MVULCH 4 TIT 330
1 &HUACK,dHGROY,AHND S.ANMTRAY aN0 Iy 233
2 AKAJEC.4H V0L, 4HCAN] . AMC-%)  ANDERA, TIT 240
3 AMTHES . GHM VO, AHLCAN QHICSH, QHIN | T 4%
3 AMAJED.AH VOL, DNTAMT (GHTML QKGN TIT 250
S aNFRES, fitd VO, ARCAN] , ANC-ND, ANDE A/ Tir 358
DAT. MMEYS TiT 280
1 AHNOUM, dHAL 9% KT AN . Y 288
3 aHTRAN,GNSIT] AKON AN a2 Tir 20
DATA WNODEL / THr 218
| ANTROP SHICAL , SH MDD, ANTL A . ViY 280
2 IHVIDL . AHATLIY QRUDE OSUNM, aHER Tt 288
3 DAT0L, EHATEY ANUDE L DLIINT AMER T 290
4 GMSUBA ORATE aNC L dHSURN, el e 98
§ 4NSUBA ART] anE SAUNY AMER " 300
6 ENYQHD. AN U 5 dn SYAL D00 and TiY 303
* dn A A il .4n N Y I
T @ IEMEOE  duy €0, IORT, ANIONT AL 7 Hr ns
L . path utarap e e
Ly 1 SMTHEN, GGM T, ET ARG dng  dn i . e "
i 2 Insang. imnict.-h« &R AN JEH Tt 430
3 &unadt., Beange, au.sm,awan 3. CaMEATY, eug:m‘“ it 338
g R CRYE R R TR R T Hr 3o
2 o TUr 38
v
','d' k]
o
Ve
N
W
i 105
el
&
Y
Y
Lyt
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HLOCK DATA PRFDTA . PRF

[ BLOCK DATA PRF

c PRE

¢ AEROSOL PROFILE BATA BRFP

¢ PRF

cec O-2uM PRF

cce H22KsS V1S PROFILES~ S0kM, 23KM, tOMM, 5K, 2KM .  PRF

cee >2-9KM " PRF

cce FAWISOsFALL/WINTER  S0kM VIS : PRF

cce FAWI2I»FALL/WINTEPR 23KM V1S ' SRF

cce SPSUSDaSPRING/SUMMER  %0KM V1S5 PRF

cce SPSU23«SPRING/SUMMER 22Kk VIS PRE

cce >3=30KH PRF

cce BASTFMaBACKGROUND STRATOSPHERIC  FALL/WINTER PR

cce VUMOFWsMODERATE VOLCANLC FALL/WINTER PRF

cee MIVUFUsHIGH VOLCANIC FALL/WINTER PRF .

[xwd EXVUFWaEXTREME VOLCANIC FALL/WINTER PRF

cee BASTSS, VUNDSS (HIVUSS, EXVUSS» SPRING/SUMMER PRF

cee >3J0=- 100K PRE

€ce URNATMNORMAL UPPER AYMOSPHERIC PRF

cce VUTONO=TRANSITION FROM VOLCANIC TQ NORUAL PRE

gce VUTOSXaTRANSITION FROM VOLCANIC 1Q EXTRENME PRF

[~ EXUPAT=EXTRENE UPPER ATHQSPMTRLC RF

= COMMON/PRFD  /2WY(34) ,N22K{34,3),FAWIS0(34), FANTI23{34),3PSUK0(34) , PRF

v o 1SPSU2DL34) , BASTFW(34)  VUNDFN(34) HIVUFW({34) ,EXVUFN(34) ,BASTSS{34) ,08F

‘-.\'} _ 2¢UMOSS(34)  HIVLSS133), EXVUSS(34)  UPNATE(I4) , VUTOND(34R), LH

! ‘,\ JVUTQER (D) ,EXUPAT(34) PRF

e DAYA ZINT/ PRF

AN . Qo., 1., 2., 3., 4., S.. 6., T a., OR¥

5& . 9., 10, 1, se.. 2., 4., 15., 16., 17, - PaF

XX s 18., 9., 20.‘ . 22, 23, W@, 25, 3., PEF

= s 3., ao,, 30., 10., 130..99398./ #ar

DATA N!ZE‘(! 1}, nzzxu 21, nzw(x J) HEIR(L, Q) H22R(Y 8}/ PRF

tO8.826~02, 1,952-01, J.T0E~01, T .TOE-0Y, 1.248.00/ PRE

DATA M2YR{2,0) H2AK(2.2) H2nLD, 30 HI2R(2,2) , WX (2,.5)7 PRF

t A 18E~02, G 04E-Q02. J.TOE-01, T TRE~OL, 1, 94500 / QRF

DATA MK, 1) HIIN{DL 2D ZIN(Y, ) HZ2ULY, &) HIINLS,8)/ (413

t 2.606-02, 6.218~02, 6.21€%02, 6.218-02, 8.1E~JU/ BRF

DATA Fadisg /38, : 8Qq¥

11,1302, 6.83E0), 4.85¢-09, 3.538-03, 3.316-03, 1.41E=033, oy

2 9.308+04, 2250, *R¥

catd Fadi23 iro., PUF

b Q. TRE.02, 1,2058-00, 4.958+03, ).8QE-03; 2.31£-03, 1,41E~0], Ledd

LA I 9,00¥-04, 2490.¢ 1

&{Fg pAta GUuBRS Ry

. KN VO ABR 02, ¥.02€-02, O nt*ﬁs. 1 118-93, §.238-03. 3.3%E-03, PRF

o 2 1.43€-0) L 34w0.7 *®e

o, Coars 585yl IR 10T o

0 V3. AGE-03, +.826-02, 9.36%0F, Y.TUEWDD, ¢, 238-03. I.3VE-02, BiF

A ERR 2R L ear

RN Qatis As3Iry F1o*e., ’ nar

VR0, TaE2eBa, 6.8330e, 6, 32E-04 §.280-04, 6.33E-04, *ay

AR CE, Soopl-vd, 6.@2B«0a, 4, 1604, 4, 238-04, 3. %7804, dp¢

§ 2 RS04, D.43EUN, !.s‘éz-ca. 1LBGE-8d, 3.538%08 (T} &Rt

D3ta VONIFE Freed, s

1A HE=0d, v, 889, 3 Jt8=3y, 2.7SE-Q3, 2,68%-04, 2.02Ev03, *ar

2273080, T 93, 2.0CE-0D, 1, 718-03, 1,38K-03, ). 00k-S), . bap

3 B.838~k2, $.40E~04, 3.15E+00, 4,00€~0a, 7.8508-0C8 700,/ PRt

Bata HPVUER F1000, ) e i
> Y
SR
."
2 'Zg
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A
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S 4}
o
i
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W
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3.25€-03,
1.10E-02,
$.80E~04,
/10%0,,

3.25E~03,
1.00E-01,
5.80€£-04,
/10%0.,

6.415‘040
5,20E-04,
1.98€-04,
/10%0,,

2.45E-03,
2.10E-03,
5.15E~04,
/10%0.,

2.45€-03,
1.52€-02,
1.286-03,
/‘o‘o'v

2.45E-03,

1 1.71E-03, 2.31E-03,
2 9.42E~03, 1.07E-02,
3 1.48E-03, 8,90E~04,
DATA EXVUFW
1 1.71E-03, 2.31e-03,
2 2.35€-02, 6.10E-02,
3 1.46E-03, 8.90E-04,
DATA BASTSS
1 1.14E=03, 7.99g-04,
2 3.82e-04, 4,25£-04,
3 4,20E-04, 3.00E-04,
DATA VUMOSS
1 1.85E-03, 2.12E-03,
2 2.73E-03, 2.46E-03,
3 8,60E-04, 6.60E-04,
DATA HIVUSS
1 1.85£~03, 2.12E-03,
2 §.118-03, 1,208-02,
3 4,508-03, 2.40€-03,
DATA EXVUSS
1 1,856-03, 2.12€-03,
2 8,11E-03, 1.27E-02, 2.32E~02,
3 6.10E-03, 2.40E-03, 1.28E-03,
DATA UPNATH /26%0,,
t 3,326~05, 1.64E-05, 7.99€-06,
2 9,31E~10, 0, /
DATA VUTONO /26+0.,
1 7.60E~05, 2.45E-05, 7.99E-08,
2 9.31E~10, 0. /
DATA VUTDEX /26%0.,
1 7.60E-05, 7.20E-05, 6.95E-05,
2 4.50E~07, 0. /
DATA EXUPAT /26%0.,
1 3,32E-05, 4,25E-05, 5.59E-05,
2 4.508-07, 0. /
END

4,52£-03,
8.60£-03,
4.09E-04,

4,52E-03,
4.,00E-02,
4,09€+04,
5.17E-04,
5.81€-04,
1.315-040
2.80€-03,
1,.71E=-03,
4.09€E~04,
2.80E-03,
{,53E~02,
7.76E=04,
2,80E-03,
4,850-02,
7.76E=-04,

‘AO‘E’OSQ

4.01€=06,

6.60E~05,

6.60E-05,

107

6.40E-03, 7.81E-03,
§.10E-03, 2.70E-03,
7.60E-05 ,7+0./

6.40E-03, 1.01E~-02,
9.15€~03, 3.13E=-03,
7.60E~05 ,7%0./

4.4 26-04, 3.95E-04,
5.89E-04, 5.02E-04,
3.32E-05 ,7+0./

2.89€-03, 2,92E~-03,
1,.35E-03, 1.09E-03,
7.60E-05 ,7¢0./
3.60E~03, 5,23E-03,
1.17€6-02, 7.09€-03,
7.60E-05 ,7+0./
3.60E-03, 5.23E-~03,
1.00E-01, 5.50E-02,
7.60£-05 ,7¢0./

2.10E~08, 1.60E-07,

2.10E-06, 1.80E-07,

5.04E~05, 1.03E=05,

6.04E-05, 1.03E~05,

PRF
PRE
PRF
PRF
PR
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRE
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRF
PRF

398
400
408
410
415
420
425
430
435
440
445
450
455
480
485
470
475
480
485
490
49%
500
505
510
515
520
525
530
535
540
548
550
5§55
560
565
870
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BLOCK DATA EXTDTA
BLOCK DATA

ALTITUDE REGIONS FOR AERJSOL EXTINCTION COEFFICIENTS

0-2KN

RUREXT=RURAL EXTINCTION
URBEXTsURBAN EXTINCTION

RURABS=RURAL ABSQORPYION
URBABSaURBAN ABSQRPTION

OCNEXTaMARITIME EXTINCTION OCNABSsMARITIME ABSORPTION
TROEXT=TROPSPHER EXTINCTION

>2-9KM

TROABS=TROPOSPHER ABSORPTION
FGIEXTaFOG1 ,2KM VIS EXTVINCTION FG1ABS=FOQ! ABSORPTION
FG2EXT=FOG2 .5KM VIS EXTINCTION

FG2ABS=FOG2 ADSORPTION

EXT
EXY
E£XT
BXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXY
EXT
EXT

TROEXTaTROPOSPHER EXTINCTION TROABS=TROPOSPHER ABSORPTIONEXT

>8-30KM

BSTEXTsBACKGROUND STRATOSPHERIC EXTINCTION
BSTABSsBACKGROUND STRATOSPHERIC ABSORPTIQN
AVOEXT=AGED VOLCANIC EXTVTINCTION
AVOARS=AGED VOLCANIC ABSORPTION
FYOEXTeFRESH VOLCANIC EXTINCTION
FVOABSsFRESH VOLCANIC ABSORPTION

>30~100KM

DMEEXTSMETEORIC DUSY EXTINCTION
DMEABSSMETEORIC DUST ABSQRMTION

AEROSOL EXTINCTION AND ABSQR™IION DATA

COMMOR /EXTD /VX2(40) ,RUREXT(40,4),FURABS(40,4) ,URBEXT(40,4),

1URBABS(40,4) ,0CNEXT(40,4),0CNABS(40,4), TROEXT(43,4), TROABS(40,4),

2FG1EAT(4Q0) ,FG1ARS(40), F32EAT(40),FG2AB5{40),
3 BSTEXT{40),BSTABS{40),AVOEXT({40},AVOANS{40),FVOEXT(40)
4) , FVOAES(40) ,DMEEXY(40),DMEARS(40)

GOMMON /EXTD / VX2{(4C) . RURE:(40),RURE2(40) ,RUREI{40),PUREA(40),

X RURA1(40),RURA2(40) RURAI(A0),RURAL(40),
X URBE!{40),URBE2(40),YRBEI(40),URBEA(4]),
X URDA!(40),URBA2({40),URBA3{40),URBRA{L0],
% OCNE1(40),0CNE2,40),0CNEI(40),0CNEQ(40)
X OCNA1(40),0CHAZ(A0),0CNAI(40) . OCNAA(40),
X TROE1({40),TROE2(40},TROEI{A0), TRUEA(40),
X TROA1(40),TROA2(40), TROAI(40),TROAA{40),
AFGIEXT(30) , FGIARS (40" SC2EXT(40),FR2405(40),
3  BSTEAT(A0),BSTABE ). AVOEAT(40) ,AVOABS(40),FYUELT(40),
4 FVOABS(40)  DMEEXRT & 3,1-.405(40)

OATA VK2 /

] . 2000, + 2000,
& 2.0000, 2.3%00,
¢ 4.8000, $5.0000,
s 7.9000. 8.2000,
e 11.0000, 11.8000,
* 16.5000, 21.3000,

DATA RURE) /
12,09, 1.74582,

@ 1IT09, .12304,
3 00490, .08449,
4 0438, 04329,

8 ,07436, .Q8000.

6 .05722, .080%).
DAYA Quag2 /

3374,
2.5000,
8.%000,
§.7000,

12,5000,
25.0000,

1.80500,
L1238,
L0706,
L12184,
08032,
.05177,

.5500,
2.1000,
8.6000,
9.0000,

14,8000,
30,0000,

1.Q000n,
V13247,
07025,
12650,
04539,
.06889,

103

. 0943,
3.0000,
8.2000,
9.2000,
16,0000,

40,0000/

75303,
RITTR
37089,
+ 13639,
05684,
,0a304/

1.,0600,
3,392,
8.80¢0.
10.0000.
18,4000,

, 41043,
10437,
07196,
08182,

. 0.

1.5360,
3.7500,
7.2000,
$0.5910,
17,2000,

+ 24070,
09956,
07791,
+QB078,

. .

EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXY
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXY
EXY
EXY
EXY
[3.34
EXT
(33
EXY
EXT
EXY
EXT
EXT
EXT
EXY
(13)
Exr
€xy
EXY
EXT
€xy
EXT
XY
[43]
(234
EXY
ExY
Ext
exy




Py, o
Dy

£ =f e

Py

1 2.09%44,

ANO W

.15108,
.0947s,
.04899,
.07380,
.06304,

1.74165,

.13608,
.08728,
04525,
8080,
.06443,

DATA RURE3 /

1 2.07082,

AR BWN

+ 16458,
. 10481,
. 06247,
.07266,
.08051,

.71456,
. 14677,
. 08709,
.05801,
.07044,
07877,

DATA RURE4 /

BN BWA -

1.68076,

.23468,
16138,
. 12968,
.09873,
15184,

.37¢88,
.20772,
15424,
12801,
.10418,
13848,

DATA RURAY /

DA SN -

.871986,
.01968,
.01462,
.02823,
02557,
. 0294586,

11937,
.02070,
01310,
.03962,
02342,
. 03500,

DATA RURA2 /

DB LWL -~

.82268,
.01829,
01944,
.02839,
.020186,
03754,

108186,
.01899,
w1343,
.03854,
.02816,
+ 03956,

DATA KURA3 /

(2R % AT VR

B 2ChAY -

.51898,
JO1H3,
+OtHO4,
.029230,
+03513,
05814,

« 21943,
Do"wl
.033681,
. 04384,
+08171,
, 10768,

.08378,
.C1461,
01882,
0%677,
.03858,
05209,

DATA RURMG /

«02848,
00828,
+02949,
04887,
07437,
08487,

DAYS UdgEy /

1 1.06018, 1.83%16,

2

3
3
)
L]

21392,
AN S,
L 08768,
08398,
. 06334,

. 12408,
» 11000,
+0R65d,
08198,
08172,

DATA URBED /

1 1,08%503, 1.04904,

2
3

L2981,
U728,

3083,
11981,

. 12430,
.08076,
.12185,
. 06329,
.05538,

1.57961,

.13234,
,08918,
11608,
.07443,
.06658,

L40139,
.18532,
. 14557,
L13881,
13241,
. 12863,

. 00508,
.02101,
01647,
06774,
02177,
.03241,

07671,
.01962,
01327,
.06684,
L0101,
L3601,

.045818,
V01693,
01877,
.08209,
08152,
,042608,

01943,
81329,
03682,
. 05380,
10152,
. 08430,

1.818067,

.178¢€86,
L1234,
11937,
071363,
L0873,

83070,
17208,
11089,

1.59981, 1.00000,

.13222,
07639,
12741,
.05791,
04867,

.00000,
.13405,
.09380,
<12595,
.068146,
05747,

+00000,
. 17348,
162185,
13582,
+15924,
11076,

.05930,
.058862,
.02013,
07285,
.02827,
+03297,

.05380,
.06528,
<0284,
07272,
03741,
403523,

.04092,
.08218,
.04p18,
089114,
008241,
04198,

+91343,
061348,
(09437,
05718,
13019,
01348,

1.00000,

18137,
-10801,
238,
.0089¢,
047238,

1.00400,

17209,
11339,

109

+753186,
+13823,
07797,
«12778,
+06648,
04519/

«76098,
20318,
09709,
+12348,
68810,
05184/

«80652,
-35114,
-18786,
.13228,
«16139,
«89801/

05152,
«02788,
.02188,
.08120,
+03843,
+03380/

04604,
+06818,
+02u28,
+08038,
-04829,
+0356y/

103870,
<13890,
.04307,
.07478,
+06537,
+04095/

01T,
+24690,
08908,
+05899,
121990,
008617

71709,
19133,
+10809,
12297,
»07209,
04081/

17814,
21410,
11333,

42171,
.11078,
.07876,
.09032,
.06839,

.43228,
.12873,
.08791,
.08741,
.08%83,

80598,
.20006,
+ 14994,
.119070,
- 15949,

.0s8186,
01218,
.02367,
+04032,
.03114,

.08338,
.01589%2,
+02832,
«03987,
04032,

04180,
02484,
<03013,
+ 03892,
»08203,

1734,

«A7093,
14788,
L1038,
«09707,
0842,

c“.“i
18384,
210563,

+ 24323,
«10323,
.07943,
07962,
+ 07443,

«25348,
«11508,
.08601,
017703,
+008962,

+ 32299,
+173886,
« 14032,
09994,
15778,

+ 05006,
.(0867,
+03%38,
.03177,
+03698,

04814,
.60887,
03407,
03247,
+ 04398,

+03820,
«00888,
«03443,
03404,
lo“‘s'

«01323,
01430,
» 04627,
+08283,
RALARN

+ 30008,
+ 14000,
+ 10342,
08087,
Q1Y

20407,
+ 14081,
« 10347,

EXT
EXT
EXY
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
ExT
EXT
EXT
EXT
ExT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
(234
EXT
EXT
exr
EXT
EXY
EXY
EXT
exy
ExT
EXT
EXT
exr
gxv
axr
EXY
£XY
EXT

extr
exr
enr
ext
tr
Ex?
£xr
exr
exy
et

ext
XY
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4 ,08698, .06761,
5 .08487, 08285,
8 .07825, ,07323,
CATA URBE3 /
1 1.96430, 1.64032,
2 .20310, .17981,
3 .122¢8, .11361,
& .08443, ,08057,
5 ,07888, .98032,
6 .09182, ,08247,
DATA URBE4 /
1 1.,41266, 1.33816,
2 .25285, .21576,
4 14778, .13892,
4 11753, .11494,
& 00342, .10120,
6 .14532, .t3038,
DATA URBAt /
t 7847, .58975,
2 .12329, .11462,
3 .07506. .07008,
4 ,08298, .06949,
3 ,04899, .04734,
6 .03994, .03981,
DATA URBA2 /
1 .69032, .49367,
2 .10354, 09589,
3 ,06570, .0609S,
4 .05889. .06051,
5 .0%089, ,0%5291,
6 .058525, ,05070,
DATA URBA3 /
1 54848, 371101,
4 .07804, .07165,
3 .053v6, .04886,
4 04734, .05025,
§ .05057, .05655,
6 .06888, .060.9,
LATA URBA4 /
1 ,15978, .10000,
2 .02825, ,0197%,
3 .03410, .033486,
4 .04392, .04424,
5 .06158, ,07475,
6 .t0608, .00 1,
DATE OCNEY /
1.4.578, 1.32814,
+46008, (42044,
«24908, .21184,
0038, L0703,
T.09373, 066829,
07234, 08297,
© Data UUNE2 / .
1,33024, .,2844),
-54808, .60247,
1858,  (2747E,
143200, L1215,
09218, . 09373,
+ 13508, .1t478,

.12013,
.08361,
.08367,

1.52392,
.16101,
.10500,
.10943,
,09101,
.07152,

1.29114,
.18310,
.12943,
.11487,
13177,
.11785,

.54288,
.10747,
06741,
07316,
.04494,
.03633,

.45168,
.09028,
.05829,
07139,
.05868,
.04500,

.33734,
.06791,
.04620,
00174,
.07127,

‘%222,

09013,
.02384,
03044,
JOARTY,
16382,
. 08063,

11,2617,
+382310,
16734,
.15070,
,08044,
.C8431,

1,20008,
. 45028,
L2218,
16956,
, 10532,
JDasdse,

.12418,
.08430,
,05500,

1.00000,
.15614,
BAYALN
-11342,
.10070,
.06089,

1.00000,
+16215S,
.16528,
+11329,
+156986,
.10411,

.36184,
11797,
+06601,
.07462,
. 04443,
.03468,

-29741,
10411,
07171,
+07494,
.08380,
.04076,

+21949,
+08563,
07570,
.06570,

J8095,
104538,

.05705,
.08241,
.09€27,
04701,
C‘a“"
.068928,

1.00000,
+350786,
14791,
. 16868,
104513,
08329,

1.00000.
,38209,
21018,
17002,
2870,
JOuaot,

110

.12304,
.08880,
+04747/

.77709,
+26475,
+ 11783,
.11063,
.10386,
+05253/

.83646,
.37854,
15709,
11108,
157686,
09101/

+29222,
-10028,
+06544,
.08101,
05133,
.03148/

.24070,
«15101,
+06797,
.07956,
-06880,
.03741/

.17785,
.19838,
06899,
.06854,
.08411,
04171/

04871,
< 26690,
.08887,
04881,
12177,
0064?5[

00133,

045482,
203741/

901367,
80889,
21570,
16028,
s1Y000,
» Y u348/

+09614,
.08449,

.46283,
.18458,
.10392,
.08703,
.09943,

+55025,
.20494,
+13513,
.08911,
«15513,

.200886,
.08789,
.06449,
+05783,
.04348,

17398,
.07880,
.05978,
.06528,
+06127,

«12908,
08722,
.05391,
.04892,
.07728,

11734,

.70247,
<32270,
18078,
10328,
+08188,

+7708¢,
<3768,
+21087,
- 11568,
«13833,

.08842,
.08601,

«28690,
+13563,
. 09768 L]
+08025,
.049888,

.35342,
+16668,
«12481,
.09209,
.15203,

.15658,
.08184,
+06665,
+05272,
04443,

13146,
.06549,
+06013,
05184,
06019,

. 08654,
«05318,
«05101,
04797,
«07478,

+02633,
+ 02285,
+04576,
«05177,
«11338,

Bo487?,
+28810,
+ 12087,
+08387,
+ 07703,

84997,
<8078,
10949,
00789,
4201,
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DATA OCNE3 /

1 1,22259, 1.14627,
.72030, .88%82,
L49551, ,44871,
.26437, .25228,
.16373, .16791,
.27810, .23867,

OATA OCNE4 /

1.09133, 1.06601,
.93671, .02867,
,85797, .82595,
.62722, .60228,
.35899, .37316,
.680000, .55392,

DATA OCNAY /
.30987, .04354,
.00816, .01146,
.00500, .00601,
.01671, .02538,
.01152, ,01082,
.03741, .03804,

OATA OCNA2 /
+23367, .03127,
.,00937, .009t1,
.02067, .01816,
.031%0, .037686,
.04329, 05424,
J09551, .08241,

DATA OCNA3 /
+13025, .01857,
.01335, .00728,
,05114, ,04342,
«06589, ,08791,
.09899, .1248%,
.20335, .17278,

OATA OCNA4 /
.03506, .00323,
.03082, .0110%,
. 12086, .11215,
.15056, .1%842,
,21709, .28652,
.38028, 38460,

OATA TROEY /

t 2.21222, 1.82783,
.05165, 03801,
.01032, .00816,
01494, 02418,
.00937, .00861,
01114, 01207,

DATA TROE2 /

1 23.21519, 1,823260,
108478, 04044,
+01127,  .00886,
01475, 02288,
00, 01120,
101513, 01857,

DATA TRUE)Y /

1 2,10082, 1.78462,

2 ,06468, .048%0,

BADLWN~ BRBUN = DASWR~ BOADWUN~ HRLON
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1.11842,
.62165,
.37888,
.24908,
. 22361,
.20209,

1.05620,
90411,
. 76747,
.56335,
. 46854,
.50367,

.02880,
.01877,
.00753,
.03481,
.01070,
,03759,

.02070,
.01876,
.01665,
, 04532,
.07823,
07158,

01013,
.01810,
.03709,
07247,
.17867,
146727,

.00215,
.03741,
. 09684,
. 15905,
.33222,
. 332008,

1,67032,
, 02994,
.&0861 ,
+03169,
.00823,
01268,

1.68587,

1.04488,
. 03389,

1.00000,
49962,
.35924,
»23975,
.28348,
.18430,

1.00000,
.80253,
.68e4s,
.53728,
+58234,
.43578,

.01797,
.03310,
.01596,
+ 03405,
01863,
.04209,

.01297,
.05576,
+08025,
. 04544,
. 09728,
. 08508,

. 00648,
.09835,
17488,
.07329,
22019,
REiAN

+00138,
12010%,
+33610,
« 15908,
+ 39839,
«271118,

1.00000, .

+04871,
+00994,
«03386,
01139,
J0uate,

1.00000,
» 01620,
+01349,
+03494,
01783,
01832,

1.00000,
+04828,

111

.94768,
67948,

.28677,
14943/

97508,
.09222,
.78209,
51861,
.58690,
35949/

.01488,
.03380,
.02943,
«03801,
«02063,
07892/

.01063,
+23487,
+08044,
.04718,
.10057,
.09203/

.00532,
.37329,
. 16468,
«07449,
.22220,
124307

00114,
.47608,
31778,
+16081,
. 39854,
+25348/

.72424,
«02402,
01087,
04247,
01924,
01487/

72835,
108272,
«01399,
+04208,
NN
01882/

13207,
+11892,

.87%38,
.66468,
37019,
.17804,
.29082,

94791,
94482,
+ 75208,
43449,
+80348,

.01768,
.00718,
.00594,
.01608,
03111,

.01288,
+03549,
.03677,
03403,
+10247,

+00665,
.09703,
.08785,
.07028,
«3208¢,

+00171,
21168,
+20513,
<16%06,
+40207,

.35372,
|°‘53°|
+01139,
01601,
01234,

.35481 ,
+016687,
01228,
01652,
Q1748

36443,
02038,

+80418,
.59253,
30842,
+15318,
+29038,

+94203,
.92148,
.68658,
«37186,
+808083,

01502,
00443,
01367,
«01310,
+03810,

+01190,
+00805,
.03139,
+03614,
.10222,

+00722,
.01968,
+06880,
07962,
+21985,

+00832,
+05224,
.166%8,
«1832),
140028,

15234,
011468,
01747,
01215,
s 01348,

+18449,
+01288,
01728,
101304,
01788,

18278,
01648,

EXT
EXT
EXT
EXT
EXT
EXT
EXTY
EXT
EXT
EXT
€XT
EXT
EXT
EXT
EXT
EXTY
EXT
EXY
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
ExXY
EXT
EXT
EXT
Exr
EXT
EXT
EXT
Exr
EXY
EXT
EXT
EXTY
EXT
EXT
EXT
EXT
EXT
(33
(33
EAT
EXY
Exr
Exr
EXY
EXY
Exy
gAY
BAY
EXY
£xXy
gxy
exy

ges

960

11
1000
1008
1010
1018
1020
1028
1030
1038
1040
1048
1080
1058
1060

1063

1070
1078
1080
1038
1090
1085
1100
1108
1110
1115
1120
1138
1130
1138
1140
1148
1130
1155
1180
1168
170
1178
1180
1188
1190
1198
1200
1209
1210
1218
1230
1228
1230
1238
1240
1348
1350
1288
1260
1368
1270
1278
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3 .01386, .01076,
4 .01437, .01994,
5 .01519, .01791,
6 '.02551, .02228,
DATA TROE4 /
1.75696, 1.54829,
.11329, .08101,
.02601, .01968,
.01532, 01633,
02399, .03247,
04881, .03753,
DATA TROA1 /
.69671, 09905,
.00873, .00918,
.00557, .00494,
.01481, .02418,
.00873, .008tE,
L0101, .01291,
DATA TROA2 /
.65000, .08791,
.00810, .00842,
00595, .00819,
.01449, ,02278,
01044, .,01076,
.01506, 01861,
DATA TRQA3 /
52804, ,06367,
.00658, 00646,
00677, .005a2,
01386, .01088,
,01462, 01747,
.02538, .02215,
DATA TROA4 /
19829, .01842,
00361, .00253,
00873, .00728,
.01310, .014e8,
02342, .03203,
04810, .03718,
DATA FOVEXTY /
,98519, 99150,
1,04148, 1,04898,
1.09272, 1,10367,
1,17200, 1.18278,
1,08684, .9631,
1,18544, 1.21582,
DATA FGIABS /
_.60013, 0.60000,
10861, .00802.
37373, 34601,
JABY4], 45018,
81488, (53101,
02338, .64120,
DATA FOIENY /
1 .P4791, .gBms,
2 1,20970, 1.39303,
2_1.'3?09. 1.04337,
‘s
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+24008, .a2ani8,

1.45962,

,0t456,

.04158,
00799,
.00646,
.02848,
.02513,
.01930,

01215,
.003399,
, 008688,
.01958,
.05234,
.02949,

29089,
1.08323,
1.11684,
1.2010,
'¢°!|3°n
1, 24814,

0,060000,
13372,
. 310867,
, 46089,
.B82ee,
.88637,

97083,
1.41120,
02384,
+30734,
L4381,

402551,
.03513,
+03272,
«01804,

1.00000,
04943,
.045682,
.02487,
.06462,
+02348,

.04101,
.03218,
00887,
.03070,
.01133,
01412,

.03682,
.03139,
01304,
.Q3184,
01741,
.01532,

+036833,
+02948,
. 02389,
.03203,
.03233,
01797,

.00791,
+02570,
+044061,
.02184,
08399,
.02338,

1,80000
1.,05868,
1.10430,
1.21268,
1.10911,
1.28842,

0.00000,
AT133,
885190,
JAB241,
50688,
68378,

1.00000,
1.04718,
V7174,
430289,
5886Y,

112

«02222,
+04076,
.03816,
01791/

.77816,
.25291,
,04247,
.02%98,
.06608,
.02165/

.03354,
.01285,
.00937,
04032,
.01911,
.01487/

+02994,
.03949,
«01247,
+04063,
02462,
01582/

.02184,
«10013,
.01994,
.038854,
.03797,
01791/

00663,
.20850,
«Q3%28,
.02387,
,06538,
.02188/

1,00878,
1.048089,
t.11307,
1.21849,
1.11482,
1.20300/

0.00000,
»40698,
.85028,
«48388,
+30899,
88392/

1.00937.
1.40016,
192403,
231184,
Brats,

.01468,
01722,
.03038,

.43139,
.06818,
.02234,
.01728,
«06930,

.03627,
.00513,
.01025,
+01494,
201218,

.00778,
JOtTS,
+Q1640,
.01608,
.08887,

1.01747,
1.00023,
1.13899,
1.22077,
1.14871,

00088,
AS788,
48987,
SAT19],
5“3".

1.08177,
1.43208,
+ 718342,
a4 30,

* 13

.01690,
‘o‘s‘a'
.02888,

.21778,
03703,
L01797,
.01892,
.05528,

+02810,
.00316,
.01646,
+01139,
01329,

. 02557,
+00318,
«01620,
+01234,
01747,

+01937,
00210,
01544,
101449,
.02861,

+00692,
Q0008
01408,
01818,
05488,

1.03177,
1.07804,
1,14987,
1.18889,
1.16247,

+01813,
SN,
46342,
«409¢H,
81188,

1.12519,
1.,46272,
+80288,
‘:‘.o‘.
87188,

EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXY
EXT
EXT
EXT
EXT
EXT
EXT
EXT
EXY
(33
EXT
EXT
Ext
EXT
EXT
Exr
Ext
EXT
ExXt

EXT
(T34
EXY
EXY
EXT
ExT
Ext
234
(23
AT
gt
EXY
e

1280
1285
1290
1295
1300
1308
1310
1318
1320
1325
1330
1338
1340
1345
1350
1355
1360
1368
1370
1378
1380
1385
1390
1398
1400
1405
1410
1415
1420
1428
1430
1438
1440
1445
1450
1438
1460
1463
1470
1478
1480
1488
1480
1493
1300
1508
1310
1518
1520
1528
1530
1538
1549
15458
1530
1853
1509

1870




6 .54247, .43981,
DATA FG2ABS /

1 0.00000, 0.00000,
.01987, .00820,
.09639, ,08000,
.11818, ,.11627,
18633, .24057,
.41778, .34430,

DATA BSTEXT /

1 1.48871, 1.55462,
.04184, .02728,
.04768, 04278,
.11867, .14709,
.05734, .03576,
.01718,  .01820,

DATA BSTABS /

1 0.00000, 0.00000,
.00127, .00158,
.04519, ,04133,
.11816, 14633,
.05709, .03s51,
L01708, .01620,

DATA AVOEXT /

1.14880, 1.19171,
L14551,  ,11070,
.02098, .0ts3s,
L01791, (02278,
.02772, .02475,
L01772,  .01076,

DATA AVOABS /
.44818, 11259,
.01019, ,00867,
.00318, .00333,
.01652, .02177,
.02513, .02205,
L0174,  ,01087,

DATZ FVOEXY /
.88715, .g2s32,
88677, .82%380,
.45223, %7646,
.14481, 14153,
L328%1,  .27819,
L3127, 10108,

DATA FVOABS /
LAI582, 32802,
.04043, ,04387,
.01024, ,019081,
07133, .08816,
L8101, 13799,
.087458, .08032,

DATA DMEEXY /

.1 4,06019, 1.0%880,

: L84260, .49133,
L20722, -.27308,
+14908, 14234,
L27170%,  .28076,
L18848, .12190,

DATA DNEABS /
00083, .00152,
L06158,  .07838,
14033, 13720,
J00734, 08000,
L, 22484, 18418,
18184, 08835,

END
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. 34478,

0.00000,
02323,
. 06582,
11519,
.35411,
.27823,

1.51508,
01848,
.05810,
.12734,
.01978,
.00835,

0.00000,
.00291,
05703,
.12639,
.01962,
.00835,

1.18013,
.08€33,
+01266,
03918,
L1718,
01051,

.08500,
.00843,
.00399,
.02437,
.01620,
01038,

,904013,
. 76361,
.32318,
37639,
16720,
.08557,

19108,
L04342,
02297,

L 18342,.

.00446,
08747,

1.05289,
L4677,
.a%082,
. 14082,
8372,
J12924,

00164,
L0004,
12262,
10304,
.05368,
. |05830

.24908,

0.00000,
+17209,
. 34589,
.11538,
.44886,
<21063,

1.00000,
.01335,
.05367,
.09291,
.01892,
.00633,

©.00000,
.00405,
.05266,
.09215,
.01892,
.006833,

1.00000,
.07184,
.01019,
.03108,
+01563,
+01133,

.05272,
-00842,
.00449,
.03508,
+01532,
01127,

1.00000,
. 71863,
«25519,
44551,
+10637,
00411,

14408,
04399,
. 02478,
18508,
.060886,
405133,

1.00000,
J41871,
. 22620,
L 18057,
00601,
. 08838,

00308,
+ 10031,
11104,
L1108,
.0es08,
08758,
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19291/

0.00000,
.57930,
.32703,
+11801,
45095,
17867/

.70633,
-06513,
-04392,
.08778,
01958,
.00589/

0.00000,
.05880,
.04304,
.08722,
.01949,
00589/

.84873,
+06076,
«00994,
+03234,
+01665,
«01329/

.049082,
+ 00949,
< 00525,
. 02658,
.01633,
- 01329/

1,03013,
.67424,
22728,
44408,
. 10861,
+08741/

+ 12475,
+08076,
.02771a,
19284,
207270,
+08323/

04949,
. 39093,
+ 21892,
+ 16399,
+094%8,
+ 04100/

V00791,
LN
« 10709,
13437,
.08823,
+0324%/

.00013,
18910,
.17025,
.12329,
.45218,

.28867,
.08930,
.03342,
.05019,
.03665,

0.00000,
.00297,
.03288,
. 04968,
.03688,

.530189,
.04508,
.01044,
.034586,
.01846,

. 02449,
.00741,
. 006685,
.03006,
.016820,

1.08975,
80589,
.2082%,
42222,
. 10886,

,00188,
04133,
0341 e,
20101,
07387,

81456,
34119,
+20353,
+ 238080,
. 14576,

01929,
13310,
10078,
. 1059,
12339,

1

00247,
. 03475,
«12633,
« 14468,
.44278,

09994,
.66532,
.044586,
.04070,
.04182,

.00019,
06019,
.04437,
04044,
04146,

«27968,
. 03399,
+01361,
.03184,
01734,

.01487,
.00487,
.0t114,
02881,
01709,

LT,
-85087,
17810,
«36482,
+ 11668,

06801,
+02020,
. osaas 1]
18449,
07458,

+ 88081,
+320804,
+ 17206,
s 3N4BY,
12373,

02720,
« 14348,
109008,
20093,
1088y,

Exy
EXT
EXT
EXT
EXT
EXT
EXT
XY
EXT
EXT
EXT
EXY
EXT
EXT
EXT
EXT
EXT
EXY
EXT
EXT
Exy
EXT
EXT
EXY
EXT
EXT
EXY
EXT
EXT
EXT
EXY
EXT
EXY
EXT
EXY
EXY
EXT
(23]
EXY
EXY
(234
(23]
EXT
Xt
(234
€xr
Ext
(234
(13
£XY
EXT
£XY

EXY
ExT
Exr
EXY
(2 34
ExY
€xt
EXxY
EXY

XY
Xy

1575
1580
1585
1580
1598
1600
1608
1610
1815
1620
1625
1630
1638
1640
1645
1650
1655
1660
1665
1670
1675
1680
1685
1690
1695
1700
1708
1710
1718
1730
1728
1730
1738
1740
1743
1750
1758
1760
1788
1776
1778
1780
1788
1700
1793
1800
1808
1010
1018
1820
1623
1830
1838
1840
1845
1830
1838
1860
1888
[E-2{)
1875
1080
1888
1880
1488




*
-

g OB IGI

o000

OBGA DOOONANCON_ _OONCCROOOO0_O00O00AGO0

BLOCK DATa SF2968
BLOCK DATA

BSF
8SF

BSF
WATER VAPOR GONTINUUM - SELF BROADENED ABSORPTION COEFFICIENTS 2968SF

COMMON /SH20/ V1,V2,0V,NPT,S5206(2001)

p

COMMON /SH20/ v1,V2,0V,NPT,50001(50),50051(50),50701(80) 30151(50)553

1,50201(50), 80251(50) 50301(50) 50351(50) 50401(580),50481(50)
2,50501(50) , 50851 (50} , 50601 (50} , S0851 (50} , 50701 (50 ,50751(80)
3.50801(50) 50851 (50) ,50901(50) , 50951 (50)
4,51001(50),51051(50),51101(50),51151 (50} ,$1201(50) ,$1251(80)
5,51301(50),$1351(50),51401(50),51451 (50)
6,51501(50),51551(50),51801(50),51651(80),51701(50) ,$1751(50)
7.51801(50),51881(50),51901(50),51951(80), 52001 (1)

DIMENSION $206(2001)
EQUIVALENCE(5286(1),50001(1)})

DATA V1,Vv2,0V,NPT /
1 9.0, 20000.0, 10.0, 2001/

DATA S0001/
1,0162E-21, 1,0573€-21, 1.1109E-21, 1.2574E-21, 1.34998-21,
1,4327€-21, 1,5065E-21, 1.5164E-21, Y.5022E-21, 1.3677E-21,
1.31156-21, 1,2253E-21, 1.1271E-21, 1,0070E-21, B8.7495E-22,
8.01186-22, 6.9940E-22, 6.2034E~22, $5.6051E-22, 4.7663E~22,
4,2450E-22, 3.6600E-22, 3.3441E-22, 3.0711€-22, 2.%205E-22,
2.2113E-22, 1.8880E-22, 1.6653E-22, 1.4626E-22, 1.2085E-22,
1.0709E-22, 9.1783E-23, 7.7274E-23, 6.7302E-23, 5.6184E-23,
4,9089E-23, 4.1497E-23, 3.5023E~23, 3.1124E-23, 2.6414E-23,
2,3467€~-23, 2,0156E-23, 1,7899E-23, 1,56666-23, 1.3928E-23,
1.2338E-23, 1.0932E~23, 9.793%E-24, B.8241E-24, 7.9173E-24/
DATA 50051/
7.1296E-24, 8.4179E-24, 5.0031E~24, 8,28476-24, 4.7762E-24,
4,3349E-24, 3.9355E-24, 3.5887E-24, 3.2723E-24, 2.9910E~24,
2.7363E-24, 2.80136-24, 2.2076E~24, 2.0924E-24, 1,9193E-24,
1.76186-24, 1,61885-24, 1,4B801E-24, 1.3717E-24, 1.2847€-24,
1. 1871E-24, 1.0786E~24, 9.9785E-25, 9.2350€-25, 8.8538E-29,
7.8377C-28, 7.3701£-29, 6.8677E-23, 6.3993E~25, 5.9705E-28,
5,5780E~29, 8.2196E-329, 4.0899E~25, 4.5865E-29, 4.3070€-28,
4,0526E-29, 3,H1026-25, 3.6028E-25, 3.4036E~2%, 3.2203E~29%,
3.0811E=28, 2,4940E-25, 2.7505£-28, 2.6170£-25, 2,4033E-24,
2.3788E-20, 2.2722E-28, 2.17368E~-23, 2.0819E-23, 1,0068E-23/
DATA S01C1/
1.0170E~29, 1.84426-28, 1.7750E«28, 1.7127E-25, 1,8541E~23,
1 N9DTE~28, 1.540SE-25, 1.9034E-28, 1.4014E=-28, 1,42308-20,
1,3003E-25, 1.3579€-2%, 1.3304E~28, 1.3069€-23, 1,2078E=-25,
1.27326-09, 1.20266~28, 1,2996E-25, 1,2944€-25, 1,28048-29%,
+,2719€=-28, 1.28036-23, t,3164E-28, 1.3801€-35, 1.4107€~»23,
1,40GEE=25, 1.50008-2%, V.6717€-28, 1.0144E-23, 2.0208€~3%,
2.24565~25, 2.55026-25, 2,91036-25, 3.98126-28, 3.9000€-25,
4,09208-23, B,50%5E-25, 6,.8807E-23, 7.53606-28, 0.72136-25,
1.00486-24. 1, 1400E=24, 1.2043E=24, 1,8040E-24, 1.8073¢~=24,
1,0711E=24, 2.0286E-24, 2.2823£-24, 2.67806-24, 2.8768E-24/
DATA 50154/
3.19646=24, 3.38408~34, J.0084E=24, 3.0i508~424, 3.07128-24,
3.74338~24, 2,45038~24, 3.1003€-24, 2.8027E~34, 2.8283¢-24,
2.3&0!&-2‘. 2.20366w24, 2,4442E8-24, 2.78218«24, 2.80488-24,
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BSF
asfF
8SF
as¥
8SF
BSF
BSF
BSF
8SF
8SF
8SF
aSF
8SF
aSF
osF
as5f
8SF
asF
asf
OSF
8SF
8SF
8SF
OSF
85F
BSF
95F
BSF
asfF
8SF
45F
9SF
asrF
85F
8SF
85F
BsF
asF
(14
§5F
(14
asF
8SF
(314
85¢F
8SF
8SF
¥5F
[ 31
(314
85¢




C 3.04B9E-24,
C 2.94B2E-24,
¢ 1.7788E-24,
¢ 9.4224-25,
¢ 5.1619E-25,
C 2.64406-25,
C 1.4097g-25,
DATA 50201/
C 7.1460E-26,
C 3.9033E-26,
C 2,2919E-26,
¢ 1,4631E-26,
¢ 9.9256E-27,
¢ 7.0804€-27,
¢ 5.2143-27,
C 3.9405E8-27,
C 3.0714E-27,
C 2.45%1g-27,
DATA S0251/
C 2.0082E-27,
¢ 1.68842-27,
¢ 1.4808E~27,
C 1.3569€-27,
¢ 1.239¢E=27,
C t.1491E-27,
C 1.1191E-27,
C 1.12138-27,
€ 1,4066E-27,
C 2,.6953E-27,
DATA 0301/
C 6.2639E~27,
C 1.01C2E-286,
C 1.3130E~-26,
C 1.0120E-26,
¢ 1,1967€-26,
C 1.4592¢-26,
¢ 1,50%0E-26,
C 1.76906-286,
C 2.8039E-26,
C A.U704E=26,
OATA 50351/
¢ 9.,70098-20,
C 2,16948-25,
¢ 4,8313E-25,
C 8.7210E=25,
¢ 9.7978€-25,
¢ 1.0880C-24,
¢ 9.5199E-28,
C 1,0590E~24a,
C 8,6205E-28,
¢ 1.90808E~28,
DaYA 5040t/
€ 6.6073E-28.
€ 3.2396E~28,
¢
[+
[4
4
4

B04JE=27,

a.
t.
t
2.21375-:7.
2.396%6~27,

3.2646E~-24,
2.8711E-24,
1.61°1E‘249
8.1256E-25,
4,6140E-25,
2.3102€-235,
1.2052€~25,

6.4006E-26,
3.4740€-26,
2.0846€-26,
1.3513E~26,
9,2505E~27,
6.6580E-27,
4.9169E-27,
3.7403€~-27,
2.9313€~-27,
2.3540E-27,

1.9349€-27,
1,6400E~27,
1,4603E-27,
1.3270E-27,
1.2162E-27,
1.13056-27,
1.1151E~27,
1.1431E-27,
1.8657g-27,
3.1723E~27,

7.217156-27,
1.0620E-26,
1.2056€E-26,
9.4795€-37,
1.26726-26,
1,4598€-26,
1.,4984€~26,
1.9277€-26,
3.1345€-28,
5.8351E-26,

1.1237€=25,
2.9487€~25,
8.5000E-28,
9,9335€-328,
1.0008E~24,
1.0432€-24,
t,0080E=24,
1.0662€-24,
4,6%02€-2%,
1,4830£-28,

8.64806-2€,
2.0525€6-28,
t.81048-28,
9.4300£-27,
8.6348E-27,
3.4810e~27,
2.18058-27,

3.3880€~24,
2.6068E6~-24,
1.3911€-24,
7.3667€-25,
4.0273E-25,
2.07496-25,
1,0759€-25,

5.6995E-26,
3.1269€~-26,
1,8983E-26,
1.2461E-26,
8.6367E-27,
6.2580E-27,
4.6431€-27,
3.5544E-27,
2.8003e-27,
2,2591€-27,

1.8665E~27,
1,5953E-27,
1.43376-27,
1.2984€-27,
‘.18785'z1|
1.123%€6~-27,
1.1098€-27,
1.1826E-27,
1.7214E+27,
3.7028E6-27,

7.7826E-27,
1,1201€-25,
1.23506~26,
9.2850E+-27,
1.3418€-28,
1.4774E-26,
t.51816-26,
2.1107E-26.
3.5822€~26,
6.3454€~26,

1.3187£-29,
3.0092E-28,
8.2566€-29,
9.2151€-28,
t.0702€-24,
1.0420E-24,
1.0738E=24,
9.1742€-23.
J3.8071E=-29,
$.20496-2%,

4.0904€-28.
2.3363E-28,
1.4431£-28,
8.4597€~-27,
8.1076E«27,
3.1984E-37,
2.0002g-27,
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3.3492€E-24,
2.2683E-24,
1.2013€-24,
6.2233€-~25,
3.3268E-25,
1.8258E~-25,
9.1400E-26,

4.9372E-26,
2.8059E~286,
1.7329€-286,
1.1519E-26,
8.0857€~27,
5.8853E-27,
4.3899€E-27,
3.3819€-27,
2.8777€-27,
2.1701E-27,

1.8027E-27,
1.8557€-27,
1.4093E-27,
1.2714€E-27,
1.1720€-27,
1.1228€-27,
1.1068E~27,
1.2322€-27,
1.9449E-27,
4.44828-27,

8.72408E-27,
1.2107E-26,
1.1489E-26,
9.8060E-27,
1.3864£~-28,
1.47266-26.,
1.50008€6-20,
2.3068€-26,
3.9051E-28,
7.2690€-26,

1.8940£-28,
3.530%€~25.
7-\0805—?5.
9.2779€~25,
1.1026€-24,
9.8980E-28,
1,1580E~24,
8.44926-39,
3.0721€-2%
9.6784E~26,

4.2209€-26,
2.2431€-36,
1,28078-28,
7.81238-27,
4.6248E-27,
2.8795¢-27,
1.83848-27,

3.0987E-24,
1.9996E~24,
1.0544E-24,
§.5906E-25,
3.0258E~25,
1.6459€-25,
8.14328-28/

4.4455E~26,
2.5558E-26,
1.5929€~-286,
1.0682E-26,
7.5674€-27,
5.5333E-27,
4.1564E-27,
3.2212€-27,
2.5626.-27,
2.0866E~-27/

1.7439€-27,
1.5195E-27,
1.3828E~-27,
1.2541E-27,
1.1644E~27,
1.1224E-27,
1.1109E-27,
1.3035€-27,
2.2662€~27,
9.36852E-27/

9.6759€-27,
1.2998E~26,
1.0818€~26G,
1.0969€~26,
1.4320E-28,
1.48320E~26,
1.6850E-26,
2.8347€-26,
4,3422E~26,
8.2974E~26/

1.0784E-28,
4,2764E~25,
7.7699€-28,
9.464Q)E-29,
1.0026E-24,
9.40028-28,
1 1220E24,
0.8099€-28,

v 2.3407€-23,

7.91928~28/

J.68d0€-28,
1.9049£-26,
\.|550I“?0.
8.8823¢~27,
4.19088=27,
2.02538-27,
1,88478-27,

BSF
BSF
BSF
8SF
8SF
B8SF
8SF
8SF
B8SF
8SF
BSF
esF
BSF
BSF
BSF
BSF
8SF
BSF
BSF
BSF
8SF
85F
8SF
asF
asF
asF
8SF
BSF
85F
aSF
asF
asr
aSF
85F
asF
8s5F
8SF
(13
BSF
asr
85F
OSF

OSF
(14

85F
85F
8SF
§SF
as¥
85F
osF

asr
ase
s
05e
e




ok

<
¢
c
c
R4
¢
¢
¢

¢ 1.6459E-27,
¢ 1.0237e-27,
6.9385¢E~-28,
ODATA 50451/
%.0418E-28,
3.9695£-28,
3.2302E-28,
2.6746E-24,
2.4909E-28,
2.6451E-28,
3.0701E-28,
3.9875€E-28,
5.7030€-28,
8.9978E-28,
DATA 50501/
1.5394€-27,
2.9109€-27,
8.1941E-27,
1.7197€-26,

¢
[
¢
c
¢
C
¢
[
¢

[
(4
c
c
c
C
C 4.5140€-26,
C 8.9121E-26,
C 6.%009E-28,
C 9.0844E-26,
€ 9.3829E-26,
C 7.8613E-286,
DATA 50551/
C 3.7167E~26,
C 1.32576-26,
C %.139%9€-27,
C 2.3723E-~27,
C 1.3820E-27,
C 8,2764E~28,
C 4.9851E-28,
€ J3.0663E-28,
€ 1.9490£-20,
€ 1.2543¢€-28,

DATA 50601/
C §.4806€E-20,
C 5.9930E-29,
C 4,37228-29,
€ 3.3002%-29,
€ 2.06686E~20,
C 2.68724E-29,
€ 2.7056E-29,
.8582E-29,
L T0378-29.
»0278E-29,
DATA 50661/
7.5419E-29,
+AT92E-28,
A506€-20,
.B282E-20,
«18428-27
01278=27,
JH810E=27,
+8100€-27,
«RO00E-27,
L G305%-27,
UATA 5070v/

A

1
2
4
1
L 2
€3
€a
cs
¢G

1.4204E-27,
9.4592E-28,
8.5189€-28,

4,.7745€~-28,
3,8094€£-28,
3,0854€-28,
2.5982E-28,
2.5013E-28,
2.6978E-28,
3.2058e-28,
4,2458€-28,
8.2067e-28,
9.9870E-28,

1.7318E-27,
3.2236€E-27,
7.4897€-27,
2.1399E-26,
6.0653E~26,
6.9005€-286,
7.3496E~26,
9.4965E-486,
9.5944E-26,
7.1567E~36,

3,0636E-26,
1.0928E~26,
4.3500E-237,
2.1709E-27,
1,2309E-27,
7.4191E~20,
4.5044E~-28,
2.7979E-28,
1,77706-20,
1,1551E-28,

7.8839E-32Y,
8,6096€-29,
4.12506-29,
3,2499E-29,
2,p080£-29,
E.GGQDE-QQ-
2.7307€-29,
3.1020€-29,
3, 0076€-20,
$.40276-29,

8,31308-29,
1,4021E~20,
2.81138-2¢,
§.7388€-28,
1,30048-27,
4,92118=37,
3‘9409€~?7»
3.10Me-27,
8.65308=27,
8.9132¢-37,

1.3068E~-27,
8.7530€-28,
$.0874E~28,

4.5367E-28,
3.6482E-28,
2,.9698E-28,
2.5510€~28,
2:52‘85-280
2.7687¢€-28,
3.3695¢-28,
4,5480€~28,
6.7911E-28,
1.1102E-27,

1.9382€-27,
3.77608~27,
9,20416-27,
2.6266E~26,
5.8485E-28,
8.9861€-26,
8.03t1E~26,
9.4909E-28,
9.5459E-26,
6.26877E-26,

2.5573E-26,
8.6986E-27,
3.7584E-27,
1.92094E-27,
1.1189€~27,
6.7085£-28,
4.0916E-28,
2.5498E~28,
1.8260E-20,
1.0655€-28,

7.35476-29,
9.2592€-29,
3.0081£-29,
J.1324¢-29,
2.75488-20,
2.08428-29,
2.7781€-29,
3.2253¢~29,
4.138%6~29,
5.8303€-29,

9.19328-29,
‘-6437!-20.

J,2896€-28,

8.0743:-28,
1.83378~27,
3.38048=-57,
3.9500¢.27.,
4.09288-27,
5.0831£-27,
5195305"70
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1.2036€E-27,
8.1121€-28,
5.6989E-28,

4.3253€-28,
3.4897€-28,
2.8567€-29,
2.5121E-28,
2.85089E-28,
2.8600E-~20,
3.5558E-28,
4.8858€E-28,
7.4579¢€-28,
1.2343€-27,

2.1819€-27,
4.4417€-27,
1.1574€-26,
3.3424€-26,
8.5856E~26,
8.8200€-26,
8.3186€E-26,
9.0160E-26,
8.9919E~26,
$.1899€~-26,

2.0317€-28,
7.4653€-27,
3.2633E-27,
1.72586~27,
1.0046E-27,
6.0708€E~20,
3.7220€-28,
2.3386€-28,
1.4883€~28,
9.8585€-29,

6.8670€6-29,
4.9382€-29,
3;71‘85':90
3.0313€-29,
2.7140€-29,
2.08739€-29,
2.8350E-20,
3.3%a7€~29,
4,3927€-29,
0.3200€-20,

1.0220¢-28,
V.8674£-208,
3.736%€-290,
7.8021¢-28,
2.0056¢8-37,
3.73976-27,
3.7652€-217,
4.2717€-27,
&.1004€-27,
7.30886-37,

1.1098E~27,
7.5202€-28,
5.3530€E~28/

4.1309€E~-28,
3.3500E-28,
2.7600€-28,
2.4922E-28,
2.6049E-28,
2.9643e-28,
3,7634E~28,
8.2599€-28,
8.1902E-38,
1.3732E-27/

2.46668E-27,
$.2422€-27,
1,4126E-26,
3.8418E-28,
8.8937E~26,
8.6089E~-26,
8.4260E-26,
9.1484€-26,
8.6040E~26,
4.41088E-26/

t.637E-26,
S.1111E=-27,
2.8413€-27,
1,5452€~27,
$.0832E-~28,
§.4963€-28,
3.3870€-249,
2.1233E-20,
1. IGT4E-26,
9.1398€-29/

6.4131£-29,
4.6334E-29,
3.5373€-29,
2.9438E~39,
2.6807€~28,
2.86871E-20,
2.8067€=29,
3.8222€-29,
4.88618-29,
8.88708~29/

1.1388t-28,
2.11808-29,
4,2234g=-24,
0.£2046~28,
2.)2938-27,
3,8203€-27,
3.8089g-27,
4.02418-27,
6.50808-27,
7.48708-27/




nadnoﬁoon or,

7.9193E-27,
1.2899E-26,
2.5899E-218,
4.0551E-26,
4,6739E-26,
4.9022€-26,
s
S
2.
6.
A

OO0

.3231€-28,

.4585€-28,

2993E-26,

7951€-27,
DATA S0751/
3.1427€-27,
1.7162E-27,
1.0092E-27,
8.0414E-28,
3.4363E-2a,
1
1.
1.
: 8.

OO0 _0O00000

.9939E-28,
2212E-28,
8292€-29,
1350€-29,

3.4861E-29,
DATS 50801/
2.4937€-29,
1.9330E-39,
1.76823E-29,
2.2083E~29,
3.0759E~29,
4.79768-29,
6.5714E~29,
7.21726-29,
8
1
A
1
1.
1.

DOAOOOOD _O00O0O0GO0

.78858~29,
.1807E-28,
DATA 50851/
.3083E-20,
8385€-28,
> 4.1017€-28,
Q798E-27,
2.0448€-27,
+JII9E~-27,
+0025E-27,
L 2690E-27,
6797€-27,
O30RE~-27Y,
TA 50901/
7.3435¢-28,
3.4172E~20,
2 012t€=-28,
1401E~23,
: 6. 8048E-29,
4, 2134E=30,
2
1
4

Ofbﬁlﬁr!ﬁtﬁﬁ non

.

2.
0A

LABLIE-29,
.3271€-20,
. 4958E-30,
.DIRE~30,
DATA 50981/
3.0u69€-30,
a

t

3

]
3
3
3.
t.
1

L1 ﬁt"ao.
as‘|9":°t
+3937¢-30,

GaOD_ O

8.3627€-27,
1.4447E-26,
2.8920E-26,
4,281BE-26,
4.9482E-26,
4.9449E-26,
5,73626-26,
4,9032E-26,
1.7089E-26,
5.5336E-27,

2.7775€-27,
1.51158€-27,
9.0795E-28,
8,4564€-28,
3.0703E-28,
1.8049E-28,
1.11556-28,
7.1749E-29,
4,7395€E~29,
3.2427€-29,

2.3511E~29,
1.8669€-29,
1.61948-29,
2.35878-29,
3.3720€-29,
8.0908€-29,
6.0384E-29,
7.25738-29,
$.2412€-29,
1.1849€-20,

1.3556E-28,
2.058%¢-24,
‘495952‘235
1.2442€-27,
2.22008-37,
2,3502€-27,
3.0496F-27,
3,4100£-27,
3.58008-27,
1.71218-27,

6.2078E~28,
3,1203E-20,
1.7992€-28,
1,02408-20,
8,2480£-+29,
3.77488-29,

2.15728-29,
1,1891€-29,
8.0305€-30,

4,4543¢-30,

2.0539€-30,
=t°0735“30t
1.8424¢-30,
!.3943&-30.

9.1267E-27,
1.7268E£~26,
3.3059€-26,
4,2892€-26,
5.1118E-26,
4.8694E-26,
8.2350E-26,
4,3009E~-26,
1.3870E-26,
4.6439€-27,

2.4486E-27,
1.3478E~27,
.2214¢-280,
4.8754E-28,
2.7562E-28,
1.6368€-28,
1.0185E-28,
8.5856€-29,
4.3771€-29,
2.0240€-29,

2.2248E~29,
1.8152€-29,
1.8866€E-29,
2.4984E~29,
3.8457€-29,
5.4811E-~29,
7.1918E~29,
7.3912E-29,
1.0021E-28,
1,2346€-28,

1.4221€-20,
2,3674€~20,
6.0432E-20,
1.4404€-27,
2.3003€~27,
2,3444£-27,
3.1777€-27,
3.840%€-27,
3.2303¢8-37,
1.3641€-27,

5.?§33E'3.-
2.8132E~20,
1.0076€-20,
9.2270€-29,
§.7252€-29,
J.3013€-29,

1.8892£-29,

1.0391€-20,
8,2915¢-30,
4,1155€-20,

2.6416€-39.
t.8007€-30.
1,4047E~30,

1,42812-30,

117

1.0021E-26,
2.0025E-28,
3.5425€-26,
4.4210€-26,
5.0986€E-26,
4.8111€-26,
8.0951€~28,
3.4776E-26,
1.0750E-26,
4.0243E-27,

2.1708€-27,
1.2236€6-27,
7.4691€-28,
4,3501€-28,
2.4931E-28,
1.4863€-28,
9.3417€-29,
8.0548€-29,
4.0476€~29,
2.82786-29,

2.1133E-29,
1.7852€~29,
1.9759€-29,
2.6333€-29,
4.0668€-29,
8.1394E-29,
7-31“5‘29»
7.6100E-29,
1.0732€-28,
1.2516E~28,

1.8201€-20,
2.7928€-20,
7.6304E-28,
1.861E-27,
2.3106£-27,
2,6395¢€-27,
3.4199E-27,
3.7774e-217,
2.9361€-27,
“““E-a,l

4.53386-28,
2.53808-28,
1.4222€-24,
0.50%4€-29,
8.3800€-20,
3.0656E~290,
1.7030¢€~29,
9.27710€-30,
6.7704E-30,
3. 7150E-20,

2.4%593¢-30,
1. 7880£=30,
1.44018-30,
1.4786£-30,

1.1218€-28,
2.3139E-26,
3.95226-286,
4.5614E-26,
4.9417E-26,
4.9378E-26,
5,7281E-26,
2,8108E-26,
8.5191E-27,
3.5368E-27/

1.9249¢E-27,
1.1139E-27,
8.7486E-28,
3.8767€-28,
2.2241¢-28,
1.3460E-28,
8.5671E-29,
%5.5835E8-29,
3.75606-29,
2,8531€-29/

2.0159E+29,
1,7752€6-29,
2.0736€E~29,
2.8160E-29,
4.4541€~29,
8.3689E~-29,
7.2075€-29,
8.3291E~29,
1.15468¢6~28,
1.2036E~28/

1.6661€-28,
3.3901€E~28,
©.0764E~28,
1.83308-27,
2.39198~-27,
2.9920€~27,
3.47398-27,
3.0205€-27,
2.4801E~27,
8.9413¢8~28/

3.00058-20,
2.2371E-24,
|"‘°°t“=.s
7.62278-29,
4.09308-29,
2.880%¢E-20,
1.4014E=29,
9.3123E-30,
8.2038¢-30,
3.9731E-J0/

2.20708-30,
t. 8938830,
1.40638-39,
v, 87018=30,

BSF
BSF
BSF
B8SF
BSF
BSF
B8SF
8SF
asF
BSF
BSF
8SF
8Sf
BSF
B8SF
B8SF
BSF
8SF
B85F
8SF
BSF
8sfF
8SF
B8SF
85F
8SF
8SF
BSF
B8SF
asFk
asF
8sf
8SF
B8SF
ase
B5F
8sF
BSF
B5F
ase
BSF
ase
sk
sy
144
8sf
osF
asr

#5¢
sF
ase
(314
8se
[ 314
[ 314
85¢
asr
B3

988

990

995
1000
1008
1010
1015
1020
1028
1030
1038
1040
1045
1050
105%
1060
1068
1070
1078
1080
1088
1080
1098
1100
1105
1110
115
1120
1125
1130
1135
1140
1145
1189
1188
1180
1103
170
1178
1180
1188
1190
118%
1200
1208
1210
1218
1220
12328
1230
1239
1240
1248
1280
1358
1280
1288
1270
1378
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¢ 1.7079E-30,
¢ 2.6483E-30,
€ 2.8058€-30,
€ 2.9031E-30,
¢ 4.3673E-30,
¢ 4.63396-30,
DATA S1001/
¢ 4.9589E-30,
¢ 6.0932E-30,
¢ 1.0935E-29,
€ 2.7204E-29,
¢ 6.1787E-29,
€ 9.9558€-29,
C 1.0719€-28,
€ 1.8417E-28,
C 3.0563E~28,
¢ $.03975-28,
DATA $1051/
G 7.7728E-28,
¢ 9.7533E-28,
€ 1.0494E-27,
¢ 1.1184E~27,
¢ 1.4118E-27,
C 6.4362E~28,
¢ t.9319E-28,
¢ t.1303€-28,
G 1.2883E~-28,
C 1.4529E-28,
DATA St101/
C 1.4704E~28,
¢ 1.23366-28,
¢ 1.6540E~20,
€ 1.0998E-28,
¢ 3.22338-29,
¢ 1.0948E-30,
€ 5.3756E-30,
€ 3.1670E-30,
€ 1.8970E-30,
€ 1.3031E-30,
DAYA $1158/
¢ 9.2843E-37,
¢ 6.3016E-31,
€ S.95a78~21,
XN
€ 1,.6751E-30,
€ 2.)240C~30,
€ 2.2791€-30,
C 3.6392E-30,
C 8. 1928E-30,
¢ 2.%G78E~30,
DAYA $13017
€ 1.9600€-29,
€ 3. 1801E=39,
¢ 3.2868E-38,
4.08028-29,
4.%449€=29,
4, 79602-3y,
2,1795E=20,
?

¢
¢
G
s .
C 7.6833E-30,

1.8691E~30,
2.7087e-30,
2,7227g-39,
3.1030E-30,
4.3879E-30,
4.6716E-30,

4.9499€-30,
8.6469E-30,
1,2593E-29,
3,.2159€E-29,
6,8237€-29,
1,0232€-28,
1,1526E-28,
2,0725€-28,
3.3438E-28,
5.3315€6-20,

7.9789E-28,
1.0007e-27,
1,0303E-27,
1.2364€-27,
1.33716-27,
5.0243-28,
1.6196€E-28,
1.1221E-28,
1.3295E~29,
1.46656-28,

1,4142€-24,
1,2546E6-28,
1,6144E~28,
8,6956€E~29,
2.50208-29,
9.4141£-30,
4.3R0%E-30,
2.86G67E~-30,
t.7239€-30,
1.1098€~30,

7.77276=-31,
6.1244E-31,

8. 1633E~31

1. 00%26~30,
1.9239E-30,
2.40815-30,
2.40478~30,
4,149%€-30,
8.€7798-20,
1.12538-29,

3.20068~29,
3,2852¢~29,
3,9304E-29,
‘.‘ﬂ’75‘3gl
40147629,
4,36%3€-29,
1.70804-29,
6.3883E-30,

2.0081€-30,
2.7313€E-30,
2.7356E-30,
3.3745€-30,
4-54885’30-
4,7024€-30,

$.0363E-30,
7.4078E-30,
1.4913E-29,
3.7428€-29,
7.9421E-29,
1.0591€-28,
1.2962E-20,
2.3426€-28,
3.6317€-28,
S.9185€-28,

8.6598E-28,
1.0650¢€-27,
1.0031E-27,
1.3651E-27,
1.1902€-27,
3.8133¢-28,
1.4221€-20,
1.1574€-28,
1.4243E-28,
1.4974E-29,

1.3374E-29,
1,30055-28,
1.52082€-28,
7.0881E~29,
1.99858-29,
£€.1465¢-30,
4.3861£-30,
4.8745€-30,
1.56596~30,
1.0262€~30.

7.3199E~31.,
5.9660€~31,
6.4326€~21,
1,1878£-30,
2,1740€-39,
2.39308-30,
2.53096-30,
4.886%E-30,
7.33508-30.
1.20008¢-29,

2.4601L8-29,
3.2464E-29,
J.r4a6e-29,
4,.5358E.29,
5.2856E-29,
3.95308=-19,
V.4308L-20,
8.54948=30,
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2.1740€-30,
2.8352€-30,
2.8012€-30,
3.8152E-30,
4.7179€-30,
4.7331E-30,

5.3184E-30,
8.3605E~30,
1.8099€-29,
4.5226£-29,
9.0002E~29,
1.0657E-28,
1.4236€-28,
2.5619£-28,
4.0400E-28,
8.5311€-24,

8.7768€-28,
1.0992€-27,
1.0436E-27,
1.4881E-27,
1.0007€-27,
2.9400E-20,
1.2817€-28,
1.1661E-209,
1.4240€-28,
1.4790€-289,

1.2746€~28,
1.4090€E-28,
1.4338E-28,
8.5767€~29,
1.9834£-29,
7.1517E-30,
3.9101€-30,
2.3212€-30,
1,4301€-30,
9.8130E-3t,

R,9286E-21,
8.8843E-31,
T.0748E-01,
1.3626¢-30,
2.26%E-30,
2.2370€-30,
- 2.8073E-30,
8.0990€-30,
8.4434E-30,
t.co8at-29,

2.73198-39,
3.3046£+29,
4.970%¢~20,
4.3007K~39,
8.2316E+-29,
J.24d7¢ -2y,
1.1286¢-39,
4.9581£-30,

2.4847€E-30,
2.9511€-30,
2.8034E-30,
4.0622E-30,
4.6140€-30,
4.8503E-30/

5.6451€-30,
9.4898E-30,
2.1842E~-29,
5.351 25'290
9.6041E-29,
1.0441¢-28,
1.6150E-286,
2.7820€-28,
< 4556E~-28,
5.9188E-28/

9.1773E~20,
1.0864E-27,
1,0537€-27,
1.4723E-27,
7.9628€-28,
2.3443E~20,
1.1863E~28,
1.2157€-28,
1.4614E~28,
1.4890E-28/

1.2172€-20,
1.8215¢€-20,
t.2849€-20,
4.2793€-29.
1.3018€E~29,
6.2906€~-30,
3.5227¢-30,
2.09488-30,
1,3104E~30,
0.8593€-31/

§.8994¢-31,
5.08338~-31,
7.9802E~31,
1.5128E-30,
24.2903e-30,
2.2476E-30,
J.1741E=30,
S$.5607€-3¢C,
8.86358-30,
V. 7642E-20/

5.0375C-29,
J.a108-29,
‘402"8“29.
4.27448-29,
5.0275¢8-29,
2.84308-20,
9.1903E-30,
4,8722¢=30,

BSF
BSF
8S¢
8SF
8SF
aSF
BSF
asF
8SF
BSF
8s>
BSF
BSF
BSF
BSF
B8SF
osF
BSF
B5F
8SF
asF
asr
BSF
BSF
8sF
asF
asF
as5F
B3SF
85F
aSF
8SF
BSF
BSF
8SF
asF
85F
BSF
ase
BSF
asF
SF
ass
(113
85¢
asr
[ 313
[ 14
oS
ase
[ 113
(1]
B5r
113
BS#
[ 114
[ 31
[ 11
a5

1280
1288
1290
1298
1300
1305
1310
1318
1320
1325
1330
1335
1340
1348
1380
1355
1360
1385
1370
1378
1380
1385
1390
1395
1400
1405
1410
1418
1420
1425
1430
1438
1440
1448
1450
1458
1460
1463
1470
1475
1480
1468
1490
1493
1500
1508
1510
1518
1820
1528
1530
153%
1840
1948
1540
1558
1860
1588
1820




C 4.30698E-30,
” 4,93346-30,
DATA S12514
C 4.8928E-30,
4.7280E-30,
4,3309E-30.
%, G166E-30,
2.6289E-30,
7.8207€-31,
3, 0582E-~31,
1,7162E-31,
1.046E-31,
7.3322€-32,
DATA S1301/
8.9387E-32,
5. 7003€-32,
8.4232e-32,
8.26126-32,
1, 1692E-31,
1.7905E=-31,
3.00€3¢-31,
5.2123E~31,
9.6453E-31,
2.0766E-30,
DATA §1351/
4.7663E-30,
9.5144€+30,
1.4379€-29,
2.6679€-29,
4.4503E-29,
5.6704E=29,
8.3776E-29,
5.690S€-29,
7.6078€-29,
4,0099E~29,
DATA 51401/
1.20126=29,
8.5391E-30,
$.,.6490€-30,
7.0400£-30,
¥.2342¢-30,
1. 22V0E~29,
1, 1640829,
1. 1a12-29,
y,43228-29,
8. 1844E-~30,
DAYA St148y/
1,5878E-30,
7.30008-31,
4,8873E-3,
3.1018E~31,
I IR TN
9, 88448-3),
§.40388-32,
8. 2993633,
£ 8,692)8-32,
¢ 0.288%¢~22,
DataA 51800/
€ 1, 8353¢-3Y,

0000 OOOHOO

060 _O0N00DHDHOOODD

NHDHOOGOO_OO0OONNOO0

BOODAMTD _N00

4.3505E-30,
5.1122g~-30,

4,7947E-30,
4.5756E-30,
4,4182g-30,
4,6799€-30,
2,1029€E-30,
6.2451E~31,
2.69005'3‘ ’
1.5391L~31,
9.6578E-32,
6.9414€~-32,

8,8118E-32,
8.7670E-32,
6.6918E~32,
8.79728-32,
1.2648E-31,
1.9740E-31.
3.4235e-31,
§5.8497E-31,
1.1223E-30,
2.4523£-30,

5.4650E-30,
1.0481E-29,
1.58316-29,
3.0777€-29,
4,.8931€-29,
6.0345E-23,
6.1878E-29,
8.89316-29,
1.3090€-39,
31033639,

1.01648-29,
6.1477€-33,
5.8987€-20.
7,33138-30,
9.6754£-20,
1,3413€-29,
1.0901¢=39,
1.32708+29,
1,33102=-39,
4.0288t-30,

1.29808.00,
4.7235801,
44749801,
2.0109e-31,
1.883%E-0,
8.38078-22,
8. 1155832,
- B :33.2"3: .
5.0433t-32,
$.40%08-22,

§,.96838-31,

4.3871E-30,
5.1649E-30,

4.79858-30,
4.5400E-30,
4.6735¢-30,
4.3119€-30,
1.7011E-30,
5.0481€E-31,
2.3778€-31,
1.3877€-31,
8.9579E-32,
6.6037E~32,

5.7260€-32,
5.8717€-32,
7.0065€-32.
9.4009€-32,
1.3723E-31,
2.1898E~31,
3.7641E-31,
6.5294E-31,
1.2736€-30,
2.08591E-20,

6.33176-30,
1.1358E-29,
1.7323€~29,
3.4321€~29,
5.2253€~29.
[ ‘0798‘:9 .
5.8616E-29,
8.2478E-29,
6.75736-29,
2.4206E-29,

8,7433E-20,
8.902%4€~30,
9.9636£-130,
7.8524€~30,
1.0203€-29.
1.2013¢~30,
1,06008-29,
1.33708~29.
1.47438-39,
3.4164E-30,

1.09208-30.
8.1 148E=31,
41088839,
2.88108-31,
1,3%49¢-31,
7.9900¢€-32,
S.0238¢-02,
$.23r28-32.
6, 31978312,
1. 08058=2V,

1. 84008-21,
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4.5329E-30,
5.0965€-30,

4.9071£-30,
4.5993E-30,
§.0378€-30,
3.8803¢-30,
1.3345€-30,
4.1507E-31,
2.1343e-31,
1,2619E-31,
8,3463E-32,
6.3285€6-32 1)

5.6794E-32,
6-01515’32-
7.3705€-32,
1.0079€-31,
1.49356-31,
2.4419€-21,
4,1929€-31,
7.4038E-31,
1.4882€-30,
3.3386€-30,

7.1688€-30,
1.2339E-29,
1.9671€-29,
3.8192€-29,
3.4040E~-29,
8.2976E-30,
8.7036€-29,
8.9291€-29,
5.9027€~29,
1,.8485€-39,

T.7108E-30,
8.8150€-30,
6.24088~30,
8.0863E~30,
1.0803€-39,
1.3671E-29,
L Q9T0E~20,
1.47438-29,
1,0091¢-29,
2.84128-30,

S.4011¢-21,
8.71198-31,
J. TH8E-21,
2,30888-31,
1.339%¢8-34,
T.3908-22,
8.5936t-31,
8.3933E-21,

-$.9018€=33,

1.228%¢-01,
2.2107-31,

4.6827€-30,
4.9581E-30/

4.8867E~30,
4.4042E-30,
5.2204E-30,
3,3291€-30,
1.0224E-30,
3.5419E-31,
1.9182E-31,
1.1450E-31,
7.8127E~32,
6.1095€-32/

$.6711€-32,
8.1984E-32,
7.78673E-32,
1.0840E-31,
1.6313€-31,
2.7426€-31,
4.8776E-31,
8.4793E-31,
1.7799E~30,
4.0531E-30/

8.4184E-30,
1.3396E-29,
2.2976€£-29,
4.27118-29,
§.6387€~29,
6.4030E~29,
9.88408-29,
7.45206-29,
9.09378-29,
1.499%¢€~-29/

7.0048E-30,
S.7991€-30,
4.9478E-20,
8.33808-30,
1,13308-29,
1,.2325¢€-29,
1.00186-29,
1.40486-29,
?7.83878~30,

€.32338-0,
8.38488-31,
J.4a85¢C-31,
LO‘QOK‘)‘ 1
1.07898-34,
6.90388-32,
$.0191¢-32,
$.4383¢-22,
¥.80168432,
$.3523€«31/

2.40888-21,

85F

BSF
BSF

1578
1580
1588
1590
1598
1600
1608
1610
1818
1620
1828
1630
1638
1640
1648
16350
1698
16680
1683
1670
1878
1680
1668
1690
1693
1700
1708
1710
1718
1720
1728
1730
1733
1740
1744
1730
1788
1760
1768
134l
1778

R

1763
1789
178
1880
1893
my
1918
1820
1828
1830
1438
1840
1948
1859
983
1940
1883




C 2.6777€-31%,
C 4.6283E-31,
C 1,0852€-30,
C 2.248%E-30,
€ 3.5059€-30,
€ 3.7539E-30,
C 4,3977€-30,
C 5,2344E=30,
C 4.9181E-30,
DATA $1551/
C 1.8631E-30,
€ 8.9174E~31,
C 3.B8125E-31,
€ 3.3563€-3t,
€ 4,3475€-31,
C 5.3802E-31,
C 6.7893E-31,
C 8.5893E-31,
C 7.0687€-31,
€ 3.7628€-0,

DATA $1601/
C 9.6913€E-32,
C 3.7190E-32,
C 2.1025€-32,
C 1.46%7€-32,
€ 1.2514€-32,
C 1. 9187€-32,
€ 1.6497€-32,
€ 2.33%4€-32,
€ 3.580€~32,
€ 85.9M6€£-32,

DATA 516851/
£ 1. 1350€-3y,
€ 2.4504E-,
[ 5.78%5"3' .
€ t.IN12E~0,
¢ 2.7008E~30,
€ 4,2630E-30,
€ 8.3101E-30,
€ 8, 8aNE-30,
€ 8. 2035E-30,
8,992,830,
cATA S1700
4.8243¢8-30,

t,a10E=30,

2.4888€-31 ,
2,405 N,
2.58238-21,
4.02N€E-0,
8.33sg-0,
0. 7668¢+31,
1.Q130E30,

Oats 51784/
§.22\4€=,
1, 7043830,

<
(
¢
<
¢
¢
[
s
¢
¢
¢

¢
£ .
£ 6. 58RE=n,
¢

2.30538-31,
C €.95448-32,

3, 93INE-N

2.9751E-31,
5.4556E-31,
1 .29465-30 ’
2,5114g-30,
3.5746E-30,
3.9434g-30,
4.6062E~-30,
%.67526-30,
4.3272e-30,

1.4587€-30,
6.1056E~31,
3.6347e-31,
3.5469€-31,
4.6476E-31,
5.5188E-31,
6.8230-3Y,
6.3813e-31,
6.8810E-31,
3.17428-31,

7.5353E-32.
3.3520£8-32,
1,9257€-32,
1.3966E-32,
1.2437€-32,
1.3585§-32,
1.7544E-32,
4.92975-32,
3.9374E-33,
8.7436E-32.

1181631,
2.9184E-31,
6,75768-31,
1.497T48-30,
3.00%9E~30,
4,.%154¢-20,
6.39%4g-230,
8.3158£-30,
6. 26658-30,
1 le’m‘”‘

3. 1435¢8-10,
L IaTE-38,
$.23108-31,
. 1369€-31,
2392821,
:.7!?’&‘3‘ a
4, 39%dE- 30,
B.8335¢831,
8. 1851831,
1,08V88-30,

B 458480,

2t 33 AN
"’“&:ﬁ*)‘s
V. Y2OE=I,
7.808485-32,

3.25436-31,
6.5490E-31,
1.4916E-30,
2.7715€-30,
3.6311E-30,
4.3510€-30,
4.7687€-30,
§.8702€-30,
3.5681€-30,

1.1782€-30,
5.3453€~31,
3.5071€-31,
3.8111E-31,
4.9761E-31t,
5.6884E-3,
6.6694E-31,
6.4741E~31,
6.4104E=-31,
2.5581E-31,

6.0986€E-32,
2.8756E-33,
1.T1T71E-32,
1.3417€E-32.
t.2483E-32,
1.4124E-)2,
1.8739€-32,
2.7483E~32,
4.3415E~32,
T.6168€-32,

1.8406€-91,
3.4159E31,
T.91636-21,
V. 6206§-30.
3.3433E-30,
4.0)0836~30,
.03"°£‘3°~
9.39848-3C,
6.9134E-30,
S$.7718£-30.

2.94842€-30,
9.4720La1,
a rggeNn,
2.9n108=2,
J.20828=-0
2.93818-0,
4.9428¢-31,
?(:‘s?t“"l
. 29520,
. U8TYE-2,

1. ClE4E=30,
1. 2eaateM0,
LISL 537 % TN
'-“u‘i‘:!;
7.GoVSE=32,

120

3.5536€-31,
7.6803E-31,
1.7748E-30,
3.1319€-30,
3,7344E-30,
4,.3340€-30 [
4.6457¢-30,
5.6503€-30,
2.8814E-30,

9.68132E-31,
4.7116E-31,
3.3897e-31,
3.8873€-31,
5.13806-33,
5.9311E=J1,
5.6018E-31,
6.8630€-31,
5.8136E-31,
1,88246-N,

5-0742E-32.
2.5680E-32,
1,8839€-32,
1.2998€-32,
1.2992€-32,
1.4806€-32,
2.0094E-32.
3.9941E-32,
4,80798-2¢,
0.08!35'33.

‘~7.6'E'3's
3,9079€-2,
'A‘}’OE’:‘ )
2.09786-30,
3.69888-30,
$.3542¢8-30,
€.55198~30,
€.4529E-30,
8.8a51£-30,
$.03T1e~30,

2. 2945820,
T.6813%-01,
4. 2618L-3Y,
ENTITES I
2,4339¢-2y,
. 189331,
LI ILIT TS TN
T.8001€-9),
$.9:8%e-31,
'«“33@‘-’!! .

1030950,
LA 308E439,
3.77400431,
Loag3dt-dn,
8.33238-32,

3.99426-31,
9.0053€-31,
2.0073€-30,
3.330SE-30,
3.6574Er30,
4.2588E+30,
4.8578£-30,
$.3784E-30,
2.3320E~30/

8.2528BE-31,
4.1878E~-31,
3.3541E-31,
4.1333¢-31,
8.4135E~31,
€.3827€-231,
6.4863€E-231,
7.0255E-31,
4.7242€-31,
1.3303E-31/

4.5094€-32,
2.31396-32,
1 .5508E~-32,
1.2700€-32,
1.2823€-32,
1.55808€6-32,
2.1620£~32,
3.2708€~32,
5.36028~32,
9.8074~32/

2.0691E-31,
4,8704E~31
V. 1224E-20,
2. NATE-30,
3,87378-30,
S.0:109¢-30,
€.3056€~30,
0.%244E~39,
6.93%%¢€~30,
$.3774E-20/

1 E5E-30,
6. 758031,
3.8310 3830,

2.50%4k=, -

2.37648-31,
3.87388-30,
&£.88826-31,
8.233¢£-31,
9.5838E-23,
8.2291¢-31)

1.1458¢8-30,
1.01858+30,
2.88428-31,
10233821,
&.63818-32,

BSF
BSF

BS#

1870
1875
1880
1885
1890
1895
1900
1905
1910
1915
1920
1928
1930
1938
1940
1945
1950
1955
1960
1963
1970
1973
1980
1985
1590
1995
2000

P 2003

2010
ams
2020
028
2030
2038
Qe
2048
2080
2088
2069
083
019

263

W08
20488

4093
N80
3108
g
18
nie

1%
2138
F3L 1]
4y
18

i)

e




+0502E-32,
.5215€-32,
.0707E-32,
.5175E-33,
§.35486~33,
DATA S180t/
3.4121€-33,
2.2663E-33,
1.5512E~33,
C 1.0927€~-33,
C 7.9285€-34,
C 5.9274E-34,
C 4.56026-34,
C 3,.5996E-34,
C 2.9030E-34,
C 2.38B09E-34,
[+
c
[
c
b
<
[

5
3
2
9

DATA $1851/
1.97726-34,
1.6564E-34,
1.3958€-34,
1.1807€~34,
1.0010E-34,
8.4986E-35,
7.2204E-35,

¢ 6.1363E-35,

C 5.2153E-35,

€ 4.43226-35,
DATA 51901/

¢ 3.76596-35,

C 3.1991E~35,

C 2.7167E-35,

€ 2.3064E~35,

¢ 1.9574E-35,

C 1.6607E~35,

C 1.4084E-35,

€ 1.1941€-35,

C 1.0120E-35,

C 8.57346-36,
DATA 51951/

¢ 7.2606E-36,

C 6.1466E-36,

¢ §.20156-36,

€ 4.4002E-36,
¢ 3.7209€-36,

C 3.1454E-36,

C 2.6579E-36,

C 2.2451E-38,

¢ 1.B958E-36,

C 1.6003%-38,
DATA 52001/

¢ 1.35036~38/

END

4.5378E-32,
3.2467€-32,
1,7575€-32,
8.2894E-33,
4.8697E-33,

3.1356E~33,
2.0960E-33,
1.44298~33,
1.0224E-33,
7.4626E-34,
6.6121E-34,
4.3411E-34,
3.4427€-34,
2.7868E-34,
2.2921E-34,

1.9073E-34,
1.6000E-34,
1.3495¢E-34,
1.1422E-34,
9.3870€~35,
8.2257E~35,
6.9891€-35,
5.5399E-35,
5.0494E-35,
4,2902€-35,

3.6451E-35,
3.0963€E-35,
2.6%33E-35,
2.2320€-35,
1.8942E-35,
1.6069€-35,
1.3627£~35,
1.1552E-35,
9.7900E-35,
8.2933E-36,

7.0229€~36,
5,9449E-36,
5,0305E-36,
4.2552F -36,
3.598t< 36,
3,0413- -36,
2.5697°.-36,
2.1705E~38,
1.8327€-36,
1,5468E+36,

4.
3.
1.
7.
4.

2,
1.
1.
9.
7.
S.
4.
3.
2,
2.

1.
1.
1.
1.
8.
7.
6.
5.
4.
4.

3.
2,
2,
2.
1.
1.
[
1.
9.
8,

[

v.
4.
4,
3.
2.
2,
2.
1,
1.

2836E~32,
0018E~-32,
5114E~32,
3253E-32.
4413E-u3,

8866E~33,
8407&-33,
3437E~33,
5767€-34,
0325€~-34,
3195€E-34,
1367E-34,
2952E-34,
6770E~3%,
2076£-34,

B8404E~34,
5459E~34,
3049E-34,
1050E-34,
3747€~35,
9617E-35,
7653€-35,
7499E-35,
8868E-35,
1627£-35,

5281E=35,
9967€-33,
$446E-35,
1600E-35,
B8329E-35,
5548£-35,
3185£-35,
1177€~35,
470%7°-38,
0240e-36,

'928€-36,
«498E~36,
8650E-36,
1149E-36,
47925"38!
9406E-36,
4B845E-36,
0984E~36,
7718E-36,
4952E-38,

121

3.9461£~22,
2.6058€-32,
1.2941-32,
6.5551E~33,
4.0600E-33,

2,6599€e-33,
1.72908-33,
1.25277~32,
8.9818c ",
8.6352€E- ...°,
6.0479¢-34,
3.9456E-34,
3.1566E-34,
2.5730€~-34,
2.1271€E-34,

1.7764€~34,
1.4939€-34,
1,2620€-34,
1.0691E-34,
9,0727€-35,
7.7064E~-35,
6.65488E-35,
5.5659€-35,
4.7303E-35,
4.0198€E-35,

3.4149E-35,
7 9004E-35,
2.4626E-35,
2.0903€-35,
t.7736€-35,
1.5044E-35,
1.2757e-35,
1.0813E-35,
9.1618E~36,
7.7600£-36,

6.5703€-38,
5.5610€-38,
4,7049€-3",
3.9792E-36,
3.3642€E-36,
2.8432€-36,
2,4020E-36,
2,0286E-36,
1.7126E-36,
1.4453F~36€,

3.7599E-32,
2.3928€E-32,
1.1004E~32,
5.9098E-33,
3.7188E-23/

2,4533¢-7 3,
1.6695E-34,
1.1893E~33,
8.4335€-34,
6.2676E-34,
4,7953E-3

3.7670€-34,
3.0261E-34,
2.4745€~34,
2.0504E-34/

1.7151E~34,
1.44396-34,
1.7206E~34,
1.0345E6-34,
6.7808€-35,
7.4594€-35,
$.3392€~35,
&.3878E-35,
4.5788E-35,
3.8007€-35/

2.3052€-35,
«.B071E-35,
2.3B833E-35,
2.0228€-35,
1.7163€-35,
1.4557E-35,
1.2342E~35,
1.0461E~35,
4.8628E-36,
7.5062E~36/

8.3850€-36,
§.3783¢€~36,
4.5500€-35,
3.5 179€-38,
3.2530E-3¢,
2.7490E-36,
2.3223€-36,
1.9611E=56,
1.8556E-38,
1,3970E-36/

BSF
BSF

BSF

216%
2170
2178
2180
2185
2190
219%
2200
2208
2210
2215
2220
2225
2230
223%
2240
2245
2250
225%
2260
2265
2270
227%
2280
228%
2290
22958
2300
2308
2310
2315
2320
2325
2330
2338
23490
2345
2350
2356
2360
2368
2370
2378
2380
2388
2380
2393
2400
2405
2410
2418
2420
2425



OO0

8LOCK DATA $F260

BLOCK DATA

860
860
B60

WATER VAPOR CONTINUUM — SELF B8ROADEMED ABSORPTION COEFFICIENTS 260860

COMMON /S260/ V1,V2,0Y,NPT,5280(2001)

860
860

COMMON /5260, V1,V2,DV.NPT,$0001(50) .50051(50),50101(50),50151(50)B60
1,56201(50),50251 (50} ,50301(50) , 50351 (50) , 50401(50) , 50451 (50) 860

2.,%3501(50) 50551 (50),50603 (50) ,S0651(50) , 50701 {50), 50781 (50)
3,50801(50) 50851 (50) , 50901 (50) , $0951{80)
4,51001(50),51051(50),5110%(50),51151(50),51201(501,51251(50)
5,51301(50),51351 (50),51401(50),51451 (50)

6,515.1{50),51551(50),516,1(50),516851(5¢1,
7,51801(50),51851(50),519C1(50),51951(40,,52001(1)

DIMENSION $260(1)
EQUIVALSNCE (S5260(1),50001(1))
DATA V1,V2,0V,NPT /

1 1.0,

DAFA S0001/
C 1,64%7E-21,
C 2.2454E-21,
€ 1.9712E-21,
C :,1626E-21,
C 5.9588G~22,
C 2.9B6J4E-22,
C 1.393228-22,
C 8.4967€ 21,
€ 3.2824€-23,
G 1.9708E-23,

OATA S0081/
G 1.1803€-23,
C 7.6319€~24,
C 5.07686-24,
C 3.4325E~-24,
€ 2.3630E-24,
C 1.6544E-24,
C t.t917E-24,
C 8.6272E-25,
C 8. 1613E-25,
C 4,8761E=25,

CATA 50101/
C 3.9491E-25,
C 3,2374E=25,
€ 2.7547¢-28,
C 2,4302¢-28,
C 2.3403E~25,
C 2.5234€-25,
€ §.,3263¢-28,
€ 6.1078E-35,
€ 1.3327E-24,
& 2.6220€-34,

OATA SO1%3/
C 4,.%2078-2a,
€ 8,8UT7E°24,
¢ 3.7853E=24,

20000.0,

1,7048E-21,
2,3428E-21,
1.83176-21,
1.0098E-21,
B.11178-22,
2.5252€-22,
1.1943E-22,
§.8% 11E-23,
2.9124E-23,
1.7148€-23,

1.0774E~23,
7.01488-24,
4,5880€-24,
3. \'BOQE'24'
2.1977E-24,
1.8442E-249,
1.,1076€-24,
8,1253€-25,
6.1183£-2%,
4,7395€~25,

3.7049E-25,
3.1244E6-29,
2.6014£~29,
2.4200E-295,
2.35186-25,
2.60328~2%
3.6838€-28,
7.2031€-2%,
1,6300€-34,
2.8677¢-34,

4,93368-24,
§.30685€-24,
3.70282-22,

0.0,

1.7750E-21,
2.3399E-21,
1.8724E-21,
8.9033k-22,
4.62186-22,
2,2078€-22,
1.0079€~22,
4.8444E-23,
2.6102E-23,
1.55736-~23,

9.8616E-24,
G.4637E-24,
4.33176-24,
2.9501E-24,
2.0452E-24,
1.4425E-24,
1.0391E~24,
7.66078~-25,
5.8001€-29,
4,51876+-23,

3.63245-24,
3.0201£-25,
2.61476-28,
2. 901E=15,
2.3694E€+28,

v 2.T119E-28,

2, 07326=29,
8.59806~25.
1.7813€6-24,
1.25006-24,

6.45008-24,
4,8020€-24,
3.9837€=2%,

2001/

2.0036E-21,
2.3022¢-21,
1.4780E~21,
7.9770E-22,
4.2179E-22,
1.9209€~22,
9.7667€-23,
4.2552€-23,
2.3370€-23,
1.4206€-23,

9.0496E~24,
5.9566€-24,
4.0057€-24,
2.7382E-24,
1.5042€-24,
1,3486€£-24,
9.7583¢6~23,
7.2302E-29,
8.5046E-29,
4.315%¢-28,

3.4908£~29,
2.9240£-25,
4.58%1E=28,
2.3663£-29,
2.402326-298,
2.06318-29,
4.5923€-25,
9.0642€~28,
2.0665€-24,
3.083548-24,

8.4250€-24,
4.35186€-24,
4.4675€~24,

£€1701(50) ,51751(50)

2.1347E-21,
2.0724€E-21,
1,2787E-21,
6.7416E-22,
3.4372€-22,
1.5816€E-22,
7.4094E-23,
3.6953E-23,
2.1100E-23,
1.2031€-23/

8.3071E~24,
5.4987E-24,
3.70646-24,
2.8430E-24,
t.7740€~24,
1.2619E-24,
9.1606E£-25,
6.8311E-25,
5.2307€-28,
4.1286€-25/

3.3594€-25,
2.835GE-25,
2.5020€-25,
2.3831€-25,
2,4375E-2%,
3.0840E-"8,
£.3373¢- 38,
1.1409E=24,
2.3600€-34,
4,15708-324/

8,8080€~-2a,
4.03438-28,
4.70728-24,

860
860
860
860
Beo
860
86O
860
B60
B60
860
860
B60
860
B60
B30
860
aeo
860
860
860
860
860
860
B60
B60
880
860
860
860
860
860
860
880
850
880
860
860
B0
3:4
BEO
50
460
860
860
460
860
600
6o
aso
350




£
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¢ 4.9022€-24,
C 4.5473E-24,
C 2.6367e-24,
C 1,3851E-24,
C 7.4788E-25,
¢ 3.7856E-25,
C 2.0279¢-75,
DATA $020%/
C 1.0802E-25,
C 6.4234g-26,
C 4,1716E-28,
C 2.9172€-28,
C 2.1359E-26,
C 1.6185€-26,
¢ 1.2545E-26,
¢ 9.9250E-27,
¢ 9.0046E~27,
C §.5648E-27,
DATA S$0251/
C 5.4693€-27,
C 4.63B1E-27,
C 4.0459E-27,
¢ 3.6254E~27,
C 3.2655€-27,
C 2.9749E-27,
C 2.7858E-27,
C 2.6548E-27,
C 2.9236E-27,
C 4.4692E~27,
DATA 50301/
C 9.37T16E~27,
C 1.5627E-26,
C 2.0716E-26,
C 1.6657E-26,
C 1,.8Y950€E-26,
¢ 2,3209E-28,
C 2.2779€-28,
€ 2.52908-26,
C 3.9013E-26,
C 6.6106E~26,
DATA 50351/
S 1.2031E-28,
C 2.794DE~28,
C 8.6305E~-25,
C 1.28136-24,
C 1.5144€-24,
¢ 1.6429E-24,
€ 1,5450€-24,
€ 1,6300€-24,
C 7.9140E-28,
¢ 2.5128¢£-258,
DATA 50401/
C 9.4992€-28.
C 4.9000E-26,
¢ 2.91:5€-26,
¢ 1.7035€~20.
C 1.07C9E-26,
¢ §,9334E~27,
C 4.83081E-27,

5.2076E-24,
4.3952E~-24,
2.37675’240
1.1874E-24,
8.5438E-25,
3.3034€-25,
1.7526€E-25,

9.7681E-286,
5.8391E-26,
3.8649E-16,
2.7348E-26,
2.0159€-26,
t.5356E-26,
1.1951E-26,
9.4935E-27,
7.6834E-27,
6.3214E-27,

§.2835€-27,
4,5007€-27,
3.9532E-27,
3.5420E-27,
3.1895E-27,
2.9184E-27,
2.7509E~27,
2.6617E-27,
3.1035E-27,
5.0761E-27,

1,0797€-28,
1.6519E-26,
2,0433E-26,
1,5870€-26,
2.0975€-26.
2.2999€~26,
2.2348€-26,
2.7340€-36,
4,3334€-26,
7.47006-26,

1.40646~29,
J.2865€-28,
7.60486-28,
1,3354E-24,
1.5475E=24,
t.0IBIE=24,
1,6287E-24,
1.52736+24,
8,4241E6-3%,
2,0027¢-25,

§.1501E-28,
4,34947¢8-20,
2.54908~30.
1.899688~26,
9.“099C-27.
6.3pg7€=-37.
4,20628-27,

5.3676€-24,
3.9614€-24,
2.0427€-24,
1.0735E-24,
5.8248E-25,
2.9582€-25,
1.5714E-25,

8.8196E-26,
$.3532E-26,
3.5893E-26,
2.5644E-26,
1.9051E~26,
1,4584E-26,
1.1395E-28,
9.0873E-27,
7.38008-27,
6.0809E~27,

5.1077€-27,
4.3728B£~27,
3.8662E~27,
3.46176~27,
3.12036-27,
2.87956-27,
2.71526-27,
2.6916€-27,
3.2854€-27,
5.7715E-27,

1,1689€E-26,
1.7601€-26,
1.9752E-26,
1,5633E-26,
2.2016E~-26,
2.3056E~26,
2.2445E~26,
2.9720E~26,
4,9000€E~26,
9.5019€~28,

1.7089€-285,
3.9046E-28,
8.7398¢-29,
1,30526-24,
1.6661€=24,
1.65436-24,
1,7277€-24,
1.36676-24,
6.1B28E-29,
1,6302€~-25,

TOARI2E=26,

3.8906€£-26,
2.2902E-26,
1.3107€=26,
8.9901€~27,
5.9348E-27,
3.04376-27,
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5.2755E-24,
3.4086E-24,
1.7595€-24,
9.0420£-25,
4.8076E-25,
2.6088E-~25,
1.3553¢€-25,

7.8291E-26,
4.9079€-26,
3.3406E-26,
2.4086E-26,
1.8031E-26,
1.3861E-26,
1.0873E~-28,
8.7050E-27,
7.0931E-27,
$.8725€-27,

4.9416€-27,
4.2550€E-27,
3.7855€-27,
3.3838E-27,
3.0570€-27,
2.8501E-27,
2.6844E-27,
2.7372€-27,
3.5481€-27,
6.7723€-27,

1.3217€-26,
1.9060E~-26,
1.8466E-26,
1.6520E-26,
2.2542€-26,
2.2787€-26,
2.3174E~26,
3.2332E-26,
$.34206-26,
9.6635€-26.

2.0103€-25,
4.6429€-25,
1.Q034E~24,
1,4204€~24,
1.7198€~24,
1.894aE~24,
1.6307€-24,
1.2384€-24,
4.1415€-25,
1.3364€-28,

6.,2692E~26,
3.4079€-26.,
2.00818-43,
1.26209£-26,
6. 2304E-27,
5.4263E-27.
3.84076-27,

4.8244E-24,
2.9733E-24,
1.5493E~-24,
8.1149E-25,
4.3488BE-25,
2.3497€E-25,
1.2145€=-25/

7.1335E~28,
4.5378E-26,
3.1199E-26,
2,2684E-26,
1.7074E~286,
1.3179€E-26,
1.0384€-26,
8.3446E-27,
6.8217€-27,
$.6655€E~27/

4,78538-27,
4,1450E-27,
3.7041E-27,
3.32126-27,
3.0252€-27,
2.8202E-27,
2.6642E~-27,
2.8094E-27,
3.9377€-27,
8.0660E-27/

1.4814E~26,
2.0474E~26,
1.7528E~26,
1.8471E~26,
2.3081£-28,
2.2688E~28,
2.4204E-26,
3.5302€~26,
85.9142E-26,
1.0984E~-25/

3,4148E-25,
8.66336-23,
1,1169E-24,
1.46186~24,
1.6801€E-24,
1,8404E-24,
1,76235-24,
9.7576€E-28,
3. 1347E~28,
VL 1UV7E=-25/

§.5268E-20,
3.1088E-26,
1.8763E=26,
1.,1706€~26,
7.556%€6-27,
5.0033€-27,
3.0781E=27,

395
400

410
415
420
425
430
435
440
445
450
455
480
465
470
475
480
485
490
493
500
505
510
515
520
528
530
538
540
545
550
585
$60
585
570
873
580
€38
590
595
600
608
6810
815
620
635
630
6838
6490
445
850
688
€60

87

678
80
685



C 3.12928-27,
¢ 2.1582E-27,
C 1.5191E-27,
DATA $0451/
C 1.1056€-27,
¢ 8.5697E-28,
C 6,8923€-28,
C 5.8744E-28,
¢ 5.17376-28,
C 5.2918E-28,
C 5.8968E-28,
C 7.2686E-28,
¢ 5.7851E-28,
C 1.4488E-27,
DATA $0501/
C 2.3369E-27,
C 4,0566E-27,
C §,3045E-27,
C 2.2210E-28,
C 6.2289E-20,
C 1,0485€-25,
% 1.0497E~-25,
C 1,4284E-25,
C 1.4963E-25,
C 1.1727E-25,
DATA 50551/
¢ 5.0823E~286,
C 1.7335E-26,
C 7.0589E-27,
C 3.66258-27,
C 2.1421E-27,
C 1.3354E-27,
¢ 8.4245€-28,
¢ 8.4742E-28,
¢ 3.55418-28,
C 2.4905E-20,
DATA 50601/
€ 1,75176-28,
¢ V.27246-28,
¢ 9.4662E-20,
¢ 7.3721€-29,
C 6.1817E-29,
¢ 8.6368E~29,
¢ 8.88376-29,
C 6.0429€-29,
€ 7.2336E-29,
C ©.3992E-29,
DATA 50851/
C 1,2311£-28,
¢ 2.09306-28,
C 3.7485E-20,
C-7.1601E-20,
C 1.8971€-27,
C 3.70246-27,
C 8.0210€-27,
¢ 8.7403€-27,
¢ 8,00826-27,
¢ 9.0708E~37,
DATA 50701/

2.9011€~27,
2,0081E-27,
1.4207€-27,

1.0451£-27,
8.194S5g-28,
6.5869E~28,
5.5016E-28,
5.1603€-28,
5.3589E-28,
6.0973E-28,
7.6541E-28,
1.0518€~27,
1.5864E~-27,

2.5996E-27,
4.5969E-27,
9.9021E-27,
2.7831E-28,
7.1167E-26,
1,0641E-25,
1.1698E-25,
1.4985€-25,
1,5208€-25,
1.0515E-25,

4,1105€-26,
1,4302€-26,
8.0750E-27,
3.2509E-27,
1.9366E-27,
1.2097€-27,
7.7004E-28,
5.0450E~28,
3.3803E~28,

2.3146E~28,

1,6306E~28,
1,1965€E-248,
8,9583E-29,
7.0707E~29,
6.0239€~29,
5.8940€6-29,
5.6243€E~29,
8.2211E-29,
7.5739€-29,
1.0004E-28,

1.4453€-28,
2.3348€-29,
4,2569€E-26,
8.2921E-28,
1.8027€-27.,
4.2089E~27,
8.1005€-27,
8.0050E~37,
9. 7683€E~27,
1101838-28,

L m m ae  a

2.6915E£-27,
1.8700E~27,
1.3306E-27,

9.9060E-28,
7.8308E-28,
6,3308E~28,
5.3813€E-28,
5.1656E-28,
5.4560E-28,
6.3432e~28,
8.0991E-28,
1.1348€-27,
1.74126-27,

2.8848E-27,
§.3024€~27,
1.2042€-26,
3.4533E-26,
8.3949E-28,
1.0898€-28,
1.2654E~25,
1.49996-25,
1.4942€-25,
9.0073€e-26,

3.3915€-28,
1.1847€-26,
5.3176E-27,
2.9156€~27,
1.7626E~27,
1.1029€~27,
7.0638E-28,
4.6470E-28,
3.1279E-28,
2.1539€-28,

1.63(9E-28,
1.1267€-28,
8.4988£-29,
8.8047E-29,
5.8022€-29,
5.5669E~29,
5.6083E-29,
6.42A2E-29,
7.95626-29,
1.0604€~20,

1.5780€-28,
2,8074€-28,
4.9981¢-28,
9.5813€-28,
2,2643E-27,
4,9433E-27,
8.1877g-27,
6.4723E-27,
9.14308-37,
1.0088E-28,
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2,4989€-27,
1,7432€-27,
1.2484€-27,

9.41356-28,
7.4808€-28,
6.0840E-28,
5.2792¢-28,
5.1989E-28,
5.5869E-28,
6.6245€-28,
8.5950E-28,
1.2295€6-27,
1.9140E-27,

3.2169€-27,
6.14586-27,
1.4914E-26,
4.4446E-26,
9.6417€-26,
1.0763E-25,
1.3029E~25,
1.4317E-25,
1.3879E-25,
7.3133E-26,

2.6711E-26,
9.9434€-27,
4.6936E~-27,
2,6308E~27,
1.5982¢-27,
1,00636-27,
©6.4923€-28,
4,2001£-28,
2.89%5€-28,
2.0079E-28,

1.4426¢-29,
1.0817¢8-28,
8.0807€~29,
8.57026-29,
8.7824€-29,
5.8383E~29,
$.7000€-29,
6.0634E-29,
8.3779E-29,
1.1450¢~28,

1,7284E-28,
2.92218-20,
8.%800¢E-20,
1.1111€-27,
2.7860E-27,
5.8543€~27,
8.9193£-27,
8.7073E=217,
9.4450E-27,
1.0383¢€-28,

2.3215E-27,
1.6264E-27,
1.1737e-27/

8.9608E-28,
7.1886E~28,
5.8676E-28,
§.2097E-28,
5.2467E-28,
8.7403E-28,
6.9353E-28,
9.1429€-28,
1.3336€-27,
2.1078€~27/

3.5991E~27,
7.1188€-27,
1.8145E-26,
5.1989E-28,
1.0313¢€-25,
1.0506E-28,
1.3175E-25,
1.4618E-25,
1.3087€6-25,
6.118t1E~28/

2.1464E-26,
8.2689E-27,
4. 1541E-37,
2.3819E-37,
1,.4567E-27,
9.2003E-28,
8.9503E-28,
3.9850E~=28,
2.6858E-20,
1.8748E~28/

1,3543E-28,
1.0010E~28,
7.7043E-29,
6.3634E-29,
5.7010E=29,
8.8633€E~29,
5,8084E-29,
8.9308E-29,
8.8875€E=-29,
1.33208~28/

1,80378~28,
3.2770E-28,
8.2393¢~28,
'.31435-27.
3.2501€=-27,
8.7498€527,
8.66026-27,
7.85418E=-27,
0.83478-27,
1.,03%3¢8=-28/
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1.0722€-~26,
1.6537E-26,
3.4858E-26,
6.0503E-26,
7.2305E-26,
7.7657€-26,
8,5799€-26,
8,2034€E-26,
3.1517€-26,
9,4686E-27,
DATA S0751/
4.6809E~27,
2.6415E-27,
1,5939€-27,
3.6884E-28,
5.7256€E~-28,
3,54676-28,
2.3056E~-28,
1.5491E-28,
1,05936-28,
7.4226€-29,
DATA 50801/
5.3877€E-29,
4.1336€E-29,
3,5804E-29,
3.9804E-29,
$,1297€-29,
7.6318E-29,
1.0543E-23,
1.1838E-28,
1.4360€~28,
1.8352E-28,
DATA S0B51/
1.9411E-29,
2.5050€~28,
5,2240E-~28,
1.4341E-27,
2.988B4E-27,
3,6580E~27,
4.66778-27,
8.22308E-27,
5.65228-27,
2,89326-27,
DATA 50901/
9.8482E-28,
4,9021E~20,
3.0120E-28,
1,7494£-28,
1.0737€-28,
G . ‘6565‘29 )
3.7652€-29,
2.2031E-29,
1.3576E~-29,
9.1673E-30,
DATA 50951/
8.2593E-30,
4,4931€-30,
J,4266E-30,
205077E'3°|

1.1138E~26,
1.8662E~-26,
4,0167E~26,
6.4687E~26,
7.6732€-26,
7.7411E-26,
9.1659€-26,
7.2297€-26,
2.4469E-28,
7.8436E-27,

4.1671E-27,
2.3409E-27,
1.,4368E-27,
8.7888E-28,
5,1769€-28,
3.2502€-28,
2.1287€-28,
1.4329€-28,
9.8475E-29,
6.9379E-29,

5.0821E-29,
3.9632e-29,
3.5776E-29,
4,17426~29,
5.5291C-29,
7.99478-29,
1.1064E~28,
1.1917€-28,
1,5087E-28,
1.8722€-28,

1.9884E-28,
2.7596E-28,
6.3236E-28,
1.6798E-27,
3.3247€-27,
3.7124E-27,
4,7507E-27,
5,4690£-27,
5.4123g-37,
2.3855¢e-27,

4,3675€~-28,
4.8387E-20,
2.7032€-29,
1,5706E-28,
8.6300E-29,
8.8037€E-29,
3,30156-29,
1.9786€~29,
1,2518E-29,
9.5004£-30,

5,8294E~30,
4,2387€=30,
3.2778E~30,
2,85126=30,

1.1923E-26, 1.2947€-28, 1.4431E-26,

2,2473e-28§,
4.6876E-26,
6.5396E-26,
7.9783E-26,
7.8816E-26,
9.8646E~26,
6.2324E-26,
1.8816€~26,
€.6970E-27,

3,7006E-27,
2.0991E-27,
1.3050€-27,
7.8956E-28,
4.7037€-28,
2.9827¢-28,
1.9610€-28,
1.3265€-28,
9.1585£-29,
6.4950E~29,

2.6464E-26,
5,0983E-26,
6.7986E-26,
7.9846E~28,
7.8136E-26,
9.4920€~26,
4.9315€-26,
1.4627€-26,
5.8811E-27,

3.3066E~27,
1.9132E-27,
1.1883E~-27,
7.1024€-28,
4,2901E-28,
2.7389E-28,
1.8133¢€-28,
1.2300€-28,
8,5256€E-29,
6.0911E~29,

3.1041E-26,
5,7997£-26,
7.0244E-26,
7.7617E=28,
8.0051E-26,
8.7670E-26,
3.9128E-26,
1.1698E~26,
5.21986-27/

2.9387E-27,
1,7519E=27,
1.0772E~27,
6.3824E~28,
3.8970E-28,
2.5111E=-28,
1.6775E~28,
1.1420E-28,
7.9525E-29,
5.7242E~-29/

4.8051€-29, 4.5554€-29, 4.3315E-29,

3.81856-29,
3.6253E~29,
4.3581€-29,
5.9125¢-29,
8.6438€-29,
1.1702E-28,
1.2131E-28,
1.6247g-28,
1.91128-28,

2.0508€-29,
3.1231€-28,
7.7522E-28,
1,9825E-27,
3.,4936E~27,
3.,7030E-27,
4.9653E-27,
5.8569€-27,
4,7904€-27,
1.68592E-27,

7.1270€-28,
4,1340E~28,
2.4236E-28,
1.,4192E-28,
8.6179€~-29,
8.2003E-29,
3.0080E~29,
1,7890E~20,
{1 1887€-29,
7.0147E-30,

8.44308€~30,
4.0023€-30,
3.1468€-30,
2.6017¢-30,

3.7080E-29,
3.7115€6-29,
4.6306€-29,
68.4956€-29,
0.7227€-29,
1.2043E-28,
1.2476€-28,
1.7284€-28,
1.9092&-28,

2.1510€-28,
3.6260E-28,
9.86080€~28,
2,2898E-27,
J.:5503€6-27,
4.1536€-27,
5.3795E-27,
8.9044€-27,
4.2951€~-27,
1.4043E-27,

6.24968E~28,
3.7453€+-28,
2.15005-28.
1.3204€-20,
0.2619€-20,
4,7205E-29,
2.7335€-29,
1.6268€-29,
1.0726€~29,
7.2802E-30,

8.0807E=30,
30790"'30.
3.0377¢-30,
2.897¢€-30,

3.6296E~29,
3.0151E-29,
4,7736E-29,
7.0362E-29,
1.01308-28,
1.1781E~28,
1.3S11E~28,
1,8420€~28,
1.9311E~28/

2.3143€-28,
4.34106=28,
1.185GE-~27,
2.6257E~27,
3.7160E-27,
4.6656E-27,
5.4957E~27,
§.9935€-27,
3.5603£~27,
1.1871E=27/

8.4909E-28,
3.3200E~28,
1.8906E-28,
1,1789€~28,
7.2204E-29,
4.17498=20,
2.4308E-29,
1.4830€~29,
9.91008€-30,
0.7342E=30/

4.7800€-30,
3,5068E-20,
2.9470E-30,
3.00018-30,

860
860
860
860
B6O
830
860
B6O
860
860
860
860
860
860
860
860
860
860
B6O
B8O
860
860
860
860
860
860
860
860
6860
860
860
860
860
869
860

985

990

995
1000
1008
1010
101§
1020
1025
1030
1035
1040
1045
1050
1058
1060
10685
1070
1075
1080
1085
1090
1095
1100
1105
1110
1115
1120
1125
1130
1138
1140
1148
1180
1185
1160
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€ 3.1719E-30,
€ 4.5741E-30,
C 4.9475E-30,
C 5.1954E-30,
C 7.4317E-30,
€ 7.8312E-30,
DATA 51001/
C 8.2608E-30,
€ 5.8861E-30,
C 1.8254E-29,
¢ 3.7570E-29,
¢ 8.7474E-29,
¢ 1.5025€-28,
C 1.6393E-28,
¢ 2.7050E-28,
C 4.2660E-28,
C 6.8948E-28,
DATA $1051/
¢ 1.1319E-27,
€ 1.4843E-27,
¢ 1,6494E-27,
¢ 1.8108E-27,
C 2.1402E-27,
¢ 9.8781E-28,
€ 2.7354€-28,
¢ 1.6621E-28,
¢ 1.9107€-28,
¢ 2.2171E=-28,
DATA S1101/
¢ 2.2965€-28,
C 1.9941E-28,
C 2.6089E-28,
€ 1.5960E-28,
C 4.5113E-29,
C 1,6749E~29,
€ 9.0168€-30,
C 5.3290E-30,
¢ 3.3529E-30,
¢ 2.2355E-30,
DATA S1151/
C 1,5920E=-30,
1,2307€~30,
1.1066E~30,
.A153E=-30,
5746€-30,
6022€-30,

.8510E-30,
.3108E-29,
TA 51301/
2.6488E-20,
4,0853E-29,
3.1119€-209,
6.3206E-29,
7.3102E=29,
7.2
2.9
1.0

1
2
3
3
3
-]
1
OA

AAE-20,
613620,

3
.
+
*

3.3898€E-30,
4,6948E~-30,
4.8369E~-30,
§,5352E-30,
7.68039E-30,
7.8537€-30,

8.2525F-30,
1.0629€-29,
1.8425e~29,
4.4354E-29,
9.8037€-29,
1.5580E-28,
1.75456-28,
3.0214E-28,
4.6385E-28,
7.3649E-28,

1.1790E-27,
1.5300E-27,
1,6327€-27,
1.,9857E-27,
1.9882E~27,
6.8689E-28,
2.3200E-28,
1.6433E~-28,
1.9875E-28,
2.2534€-28,

2.2223e-28,
2.0312e-28,
2.5097€-28,
1.2386€~28,
3.5623E-29,
1,4624E-29,
8.1079E-30,
4,.B590E~30,
3-0789E‘3°|
2.0763E-30,

1.5013E-30,
1. 1865€=30,
1.1218€-30,
1.5962€-30,
2.9600£~30,
2.8363E=-20,
3.8507E-30,
6,3599€~30,
9.3400€-30,
1.47256-29,

3,0327E-29,
4,95%38~-29,
8.2203€E-29,
8.5173E~-29,
7.6990E-29,
8.4511E-29,
2.6317E-20,
0101368.300

3.%857E-30,
4,7594E-30,
4.8829€-30,
5.9920E-30,
1-83‘35‘300
7.8872€~30,

8.38576-30,
1.1659€6-29,
2.1428€E-29,
5.1802e-29,
1.1582E~28,
1.6228¢-28,
1.9590€-28,
3.3733E-28,
4.9955€-28,

-8.2602E~28,

1.2941€-27,
1.6419E~27,
1.60676~27,
2.1696E~27,
1.7362€~27,
5.20626-28,
2.0580E-28,
1.6953E-20,
2,14166-28,
2.3029€-28,

2,1108€E~28,
2.1080€-28,
2.33188-28,
9,9340£-29,
2.8B44E-29,
1.,2809E~29,
7.2218€-30,
4,4111E-30,
2.8288E~30,
1.8370E-30,

1,4193€-30,
t,1502€-30,
1.15206-30,
1.8040€~30,
3.37076-30,
3.8206E-30,
4.0250E-30,
7.0281€-30,
1,0076€-29,
1.7028€~29,

3.4396E-29,
4.08818-29,
5,0207€-29,
7.1663E-29,
8.3481E-29,
5.73368-29,
1.9309€-24,
7.0313E-30,
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3.8358E-30,
4.9529€~30,
5.0047E-30,
6.7148€-30,
8.0684E-30,
8.0185€-30,

8.7920€-+30,
1.2922E-29,
2.5477e-29,
6.2769€-29,
1.3293E-28,
1.6413E-28,
2.1449E-28,
3.6487E-28,
5.5313E-28,
9.2212€-29,

1.3199€-27,
1.7095€E-27,
1.6909e-27,
2,3385E~-27,
1.4308E-27,
4,.0427€-28,
1.8676€-28,
1.7134E~-28,
2.1556€~-28,
2.2828€-28,

2.0265€-28,
2.26116-28,
2,1543¢-28,
7.7502E-29,
2,3394€-29,
1.1359€-29,
6.4922€-30,
4.0184€-30,
2.60896-30,
1.8088E-30,

1.3470€-30,
1.1243€-20,
1.2171€E-30,
2.0636€-30,
3.8267€-30,
J.5883E~-30,
4,4433€-30,
7.8777€-30,
1.0948€-29,
1.9619€-29,

3.8797E-29,
8.1082€-29,
6.3439E~29.
7.0820€-29,
8.1946E-20,
4,6108€-29,
1.8331€-20,
7.1843E-30,

4.3131E-30,
5.1583€-30,
5.0203E-30,
7.1121€-30,
7.8553E-30,
8.1004€~30/

9.2451E-30,
1.4387€-29,
3.0379E~-29,
7.4894E-29,
1.4471E~28,
1.6020E-28,
2.3656E-28,
3.9353E-28,
6.0923E-28,
9.90B0E-28/

1.3914E»27,
1.6988E=27,
1.7118E=-27,
2.27766-27,
1.1158E=27,
3.2669E-28,
1.7320€-28,
1.7948E-28,
2.2268E-28,
2.3143€-28/

1.9516E~28,
2.4210E-28,
1.8942E~28,
5,9462€-29,
1.9584E~-29,
1.0087€~-29,
5.8803€-30,
3.0644E-30,
2.4125E-30,
1.6948E-30/

1.2841€-30,
1.1099€-30,
1,3120E~230,
2.3165€-30,
3.8953E-230,
3.6184E~30,
4,9889€-30,
8,1279€-30,
1,1608E~29,
2,3527E-20/

4,4115E6-29,
8.0008E~29,
8.2678E=29,
¢,8888E-249,
7.7183E~-29,
3.6062€~29,
1.26338=20,
6.64888~30,

1280
1288

1298
1300
1305




¢ 6.4225E-30, 6.3980E-30, 8.45088E-30, 6.7428E-30, 7.0270E-30, BBO 1578
C 7.46946-30, 7.7946€-30, 7.9395E-30, 7.8716€E-30, 7.6933E-30/ 860 1580
DATA S1251/ 860 15685
C 7.6220E-30, 7.4825E~30, 7.4805E~30, 7.6511E-30, 7.8492E-30, 860 1590
C 7,4103E-30, 7.1979E-~30, 7.1686E~30, 7.3403E-3C, 7.1142E~30, 860 1595
¢ 7.02128~-30, 7.1548E-30, 7,5253E-30, 8.0444E-~30, 8.2378E-30, 860 1600
C 7.8004€-30, Y.1712€-30, §.4978E-30, 5.7573E-30, 4.8675E-30, 860 1605
= C 3.7945€E-30, 3.0118€E-30, 2.4241E-30, 1.9100E-30, 1.4816E-30, BGO 1810
C 1.1567€-30, 9.4183E-31, 7.7660E-31, 6.5270E-31, 5.8616E-31, B6O 1615
C 4.9576E~31, 4,4137E-31, 3.9459E~31, 3.5759€-31, 3,2478E-31, 850 1620
C 2.9419E-31, 2.6703E-3%, 2.4365E-3t, 2.2412E-31, 2.0608E~31, 860 1825
¢ 1.9067E~31, 1,.7800E-31, 1.6695E-31, 1.5729E-31, 1.4887E-31, 360 1630
v ¢ 1.4135E-31, ¢,3519E-31, 1,2992E-31, 1,2563E-3!, 1.2223E-31/ BE0 1635
DATA S1301/. . 860 1840
¢ 1.1962E-31, 1,1775£-31, 1.1657€~31, 1.1605E-31, 1.1619E~-3%1, 8680 1645
c 1.1687€-31, 1,1839E-31, 1.2046E-31, 1.2319E-31, 1.2659E-31, 860 1650
¢ t.,3070E-31, 1,3553E~31, 1,4113E~-31, 1.4754E-31, 1,5480E-31, 860 1855
C 1.6298E-31, 1,7214E-31, 1.82366-31, 1.9372E-31, 2,.0635E-31, 860 1660
C 2.2036E-31, 2,3590E-3t, 2.5317E-31, 2.7242E-31, 2,.9400E-31, 860 1665
C 3.1849€-31, 3,4854E-31, 3.7923e~31, 4,.1695E-31, 4,6055E-31, 860 1670
¢ 5,0840E-31, 5,5624E-31, 6.0667E-31, 6.6261E-31, 7.2692&-31, B60 1875
¢ 7.9711E-31, B.7976E-31, 9.6084E-31, 1.0775E-30, 1.2093E-30, 860 1680
¢ 1,3531E~30, 1.5404E~30, 1.7315E-30, 1.9862E-30, 2.3341E-30, 860 1885
C 2.7014E-30, 3,1716€E-30, 3.6957E-30, 4.3233€-30, 5.2586E-30/ 860 1690
DATA S1351/ 860 1695
¢ 6.2251E~30, 7.2149E-30, 8.3958E~30, 9.5931E~30, 1.1388E-29, 880 1700
C 1.2973E-29, 1,4442E-29, 1.5638E-29, 1.6974E-29, 1.8489E-29, 860 170%
¢ 1,9830€-29, 2.17208-29, 2,3662E-29, 2.6987E~29, 3.1697E-29, 860 1710
C 3.6907E-29, 4.2625E-29, 4.7946E-29, 5.3848t-29, 6.0897E-29, 860 1718
$ 6.4730E-29, 7.1483E-29, 7.7432E-29, B.0851£-29, B.5013E-29, 860 1720
. ¢ 8.5909€-29, 9.16890E-29, §.3124E-29, 9.5936E-29, 8.8787£-29, 860 172%
C 9.9036E~29, 9.6712E~29, 9.2036E-29, 9.0466E-29, 8.93B0E-29, 860 1730
¢ 9.1315E-29, 0.5092€~29, 1.0027€E-28, t.0876E-28, 1.1744E-28, 860 1738
. € 1,1853E-28, 1.1208E-28, 1,0134E~-28, 8.82456-29, 7,3930€-29, 860 1740
¢ 5,71506-29, 4,4804E-29, 3.4027E-29, 2.6054E-29, 2.0790€~29/ 8BGO 1745
DATA 51401/ B60 1750
¢ 1,7267€-29, 1.4724E£-29, 1.2722E-29, 1.1234£-29, 1.0188E-29, 860 1755
C 9.4880&8-30, B,8854€-30, 8.5127E~30, 8.31576-30, 8,2226E-30, 860 1760
C 8.3396E~30, 8.3294E~30, 8,4725E-30, 9.8814E-30, 9.3697E-30, B6O 1765
¢ 1.0112E-29, 1,0412€-29, 1.0948E-29, 1.1810E£-29, 1.2267E-29, 860 1770
C 1,3690€E-29, 1.4512E~29, 1,5568E-29, 1.6552£-29, 1.7321E-29, 8680 1778
¢ 1,8797€-20. 1.92106~29, 1,9686E-29, 1,9917E-29, 1.9357E~29, 860 1780
C 1.8486E~29, 1.7575€-29, 1.7113E=29, t.7163E-20, 1.7623E~-29, 860 1788
C 1.653EE-29, 1,9765E-29, 2.1334E-29, 2.3237€-29, 2.3259&-29, 860 1790
¢ 2,1833€-29, 1.9785E£-29, 1,7308E-29, 1.4596E-29, 1.1198E~29, 850 1795
f 8.7375E-30, 6.53816-30, 4.8677E-30, 3.6756E=30, 2,9155E-30/ 860 1800
DATA S1451/ BGO 1803
¢ 2,3735¢-30, 1.9590€-~30, 1.6838E-30, 1,4%406-30, 1,2047E-30, B6O 1610
C 1.1511E-30, 1,0548E~30, 9.65118=31, 2.0469E~-31, 8.6170E=-3¢, 880 1918
¢ 7.7004€-39, 7.1971E-31, 6.8213E~31, 6.1063€-31, 5.5881E~31, 860 1820
C 6,0608E=31, 4,5032E6-31, 4,1997€=31, 3I,7672&-31, 3.3972E~31, 860 182%
¢ 3.0310€~31, 2.6760E-31, 2,3874E-31, 2.1333E-3¢!, 1,9073E~31, 0880 1830
C t.7313E~31, 1,5004E-31, 1,4804E-31, 1,3G90E-3t, (,2873E-231, 860 1835
¢ 1.2178E-31, 1,1542E~31, 1.1024€=31, 1,0602€~3t, 1.0287E=31, 860 1840
€ 1.0042E~3t, 9,B3796-32, 9,7482E-32, 9.7564£-32, 0,8613E-32, 800 1848
C 1,0002E-31, 1,0418E€~31, 1.0UGRE=31, 1,1688BE=-31, 1.2381E=31, 680 1880
C 1.3373€-31, 1.,4841E=Jt, 1.6487€-31, 1,8G01E~-31, 2.05808-3¢/ 880 1858
DATA 15017 880 1800
G 2.20128=31, 2,%058E=31, 2,01376=31, 3,2068E~3%, 3,4640€=31, 880 18835
¥ -
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3.8482E~31,
6.1900E-31,
C 1.4185E-30,
¢ 3.0971E-30,
C 5.2436E-30,
C 8.8790€-30,
¢ 6.9329E-30,
C 8.38968E-30,
€ 7.3097E-30,
DATA S1581/
C 2,.6255€-30,
¢ 1.0125E-30,
C 8.5208E-31,
C 4.8032E-31,
C 6.3811€-31,
C 8.3B41E-31,
C 1.0765E=30,
¢ 1.0796E-30,
C t.1408E-30,
C 5.4595€-3t1,
DATA S1601/
¢ 1,4577E-31,
C 6.0966€-32,
C 3.6790E-32,
C 2.7153E-32,
C 2.40563E-32,
¢ 2.33556-32,
C 3.084BE-32,
C 4.1555E-32,
¢ 8,0086E-32,
C 9.3088E-32,
DATA S16§1/
C 1.5898E-31,
C 3.0909€-31,
€ 7.0166E-31,
¢ 1.6621E-30,
C 3,8584E-30,
8, 1500€~30,
9.6459€-30,
1.0356E-29,
1.0717E-29,
1,0971E~329,

¢

¢

G

¢

c

C 6.8638E-30,

C 4.0810€-30,

C 6.8390E-31,

C 5.1682E-31,

€ 3.6587E-31,

C 3,7629E-31,

[}

ce

€ 1.3394€-30,

€ 1.5872E-30,
DATA 51781/

C 1,6089E-30,

€ 1.9812€-30,

€ 1,2846E-30,

C 3,2730€-21,

C 1.38308~-3t,

4,2190E~31,
7.1853E-31,
1,7017E-30,
3,5129E-30,
5.4098E-30,
8.1526E~30,
7.2971-30,
9,0111E-30,
6.3357€=-30,

2.0724€E-30,
8.9620E-31,
5022625’3t0
§,0838E-31,
8.8848£~31,
8.6591E-31,
1,0851E-30,
1,0523E-30,
1.0901E-30,
4,.5401E-31,

1.1583E~31,
$.4048E-32,
3.41 13E-320
2.6120E-32,
2.3988E-32,
2,6103e-~32,
3.2518€-32,
4,4510E-32,
8.5171E~-32,
1.0282¢-31,

1.7992E-31,
3.6228€-31,
8.2298E-31,
2.0127E-30,
4,1278E-30,
6.5878E-30,
9.7368E-30,
1.0092€~-29,
1.0792¢-~29,
1.0960€-29,

5.536pE-30,
1,6915g=-30,
7.81756-31,
A4,7219E-31,
3,5868E-31,
3.6300£-31,
8,2130E-31,
9.8085E-31,
1,3505E=30,
1.5072E-30,

1,5521€-30,
2.01788~30,
9,85826~-31,
2.,61718-3Y,
1,22088-31,

4.5629E-31,
8.5368E-31,
1.9813€E~-30,
3.9405€-30,
5.5542E-30,
6.8034E-30,
7.6546€E-3C,
9.1994E-30,
5.1371€-30,

1.6879E-30,
7.8458E~31,
5.0280E-31,
5.4668E-31,
7.4590E-31,
8.9599&-31,
1,0619E-30,
1.0674E-30,
9.8108E-31,
3.6313e-3t,

9.5492€~32,
4,8431E-32,
3.1868€-32,
2.5311€-32,
2.40087E-32,
2,7019E-32,
3.4405E-32,
4.7801E-32,
7.0884€-32,
1.1407E~31,

2.05236-31,
4,.2083E-31,
9.7071E-31,
2.3586€-30,
4.6591E-30,
7.1167€-30,
9.8142E-30,
1.0269E~29,
1.1016€-29,
1.04606-239,

4.2908€-30,
1.4051E-30,
7.0440€-31,
4,3454€~31,
3.5955E~31,
4.1820€~31,
5038785‘3‘t
1.0830€-30,
1.4342£-30,
1.8821E-30,

1,6328€~30,
1.93%0€-30,
7.4830£-31,
2.1800E-31,
1.1003E6~3t,
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4.90228-31,
9.9699E~31,
2,3859E~30,
4.5194E-30,
5.7794E~30,
6.7956E~-30,
7.5078€-30,
8.7189E-30,
4.0936€E-30,

1.4165€~30,
€.8E26E-31,
4.8457e~31,
$.5790€~31,
7.8249€E-31,
9.3487€-31,
1.0657€-30,
1.1261E-30,
8.8077E-31,
2.6986E-31,

8.0770€-32,
4.3815€-32,
2.9992€-32,
2.4708E-32,
2.4349E-32,
2.8110E-32,
3.6527¢-32,
8.1462€-32,
7.7357E-32,
1.2690€-31,

2,3342E-31,
4.9059€-31,
1.1673€-30,
2.7050E-30,
8.2220€-30,
7.8372€-30,
1.0202€-29,
1.0366E-29,
1.0849€~29,
9.2026E-30,

3,3384€-30,
1.1067£-30,
8,3483E-31,
4.0220E-31,
3,5920E-31,
4.4808E-31,
7.8111E=31,
1.1949€-30,
1,4874€-30,
1.8425E-20,

1.60324€~30,
1.7088€=30,
8.5052E-31,
1,8288€E-21,
9.75348-32,

8,4232E-31,
1.1734E-30,
2,7304E-30,
4,8932E-30,
5.6992E-30,
8.6864£-30,
7.8406E-30,
8,1426€E-30,
3.2918E-30/

1,1980E-30,
6.0935E-31,
4,7886E~31,
6.0066E-31,
8.3371E-31,
1.0066€-30,
1.0460E-30,
1.1431€-30,
6.99286-31,
1.9483E~31/

6.9642€6-32,
3.9987€-32,
2.8434E-32,
2,4290€-32,
2.4771€-32,
2.9383E-32,
3.8902E-32,
$.5538E-32,
8.4831E~32,
1.4148E-31/

2.6578E-31,
6.92736-31,
1,4010E-30,
3.0960€E-30,
6.8246€-30,
8.6875E-30,
1.0200E-29,
1.0480E-29,
1.0929€-20,
8.1113E~30/

2.64806-30,
1.0188E-30,
8.7009€~31,
3.7689E-31,
3.82088-31,
8.0834E-31,
8.45018-31,
1.2511€-30,
1.4920€-30,
1.,4037t-30/

1.8268€-30,
1.8197€=30,
4.2318€=31,
1.5762€E-31,
0.8412E-32,

8680 2108
8680 2110

880 2138
880 2140
860 2148
860 2180
880 2169
880 2160




C 8.0169E-32,
¢ %.7780E-32,
C 3,4684E-32,
C 1.6849E-32,
C 1.0015€-32,
DATA S1801/
C 6.6716E-33,
C 4.6093E~33,
C 3.2621E-33,
¢ 2,3581E-33,
C 1.7408€E-33,
¢ 1.3131{E-33,
C 1.0124€-33,
C 7.9735E-34,
€ 6.4053E-34,
C 5.2364E-34,
DATA §$1851/
C 4,.3441E-34,
C 3.6467E~34,
C 3.0831E-34,
C 2.6344E-34,
¢ 2.2576E-34,
€ 1.9411E=-34,
¢ 1,6727€-34,
C 1.4436E-34,
C 1.2471E-34,
¢ 1,0779E-34,
DATA S$1801/
C 9.3193E-35,
C 8.0588E-35,
C §,9687€-35,
C 6.0260E-35,
C 6.2104E-33,
C 4.5047E-35,
C 3.8939E~-38,
€ 3.3655E~35,
C 2.9082E-35,
C 2.5126€-35,
DATA S1981/
C 2.1704€-35,
C 1.8744E~-35,
€ 1.6184E-35,
C 1.3971€-35,
C 1.2050E-3%,
€ t,0405E-35,
¢ 8,97%8E=-386,
¢ 7.7414E-36,
C 8.6752E~-38,
C 5,7948E~3§,
DATA 52001/
C 3,99968€-38/

ENO

7.28558-32,
5.34785’32l
2,9681E-32,
1.4863E~32,
9. 1935E-33,

6.1821€-33,
4,2937E-33,
3.0520€-33,
2.2154E-33,
1,6425E-33,
1.2444E~33,
9.6358€-34,
7.6202€-34,
6.1442E-34,
§.0389E~-34,

4,1911€~34,
3.5254E-34,
2.9909E-34,
2,5535E~-34,
2.1899E~34,
1,8839€-34,
1.6240€~34,
1.,4019E-34,
1.21126-34,
1,0469E~34,

9.05228-35,
7.8278E-38,
6.7691E-35,
5.9533E-35,
5,0610E-35,
4.3753e-38,
3,7820€-35,
3.2686E-35,
2.8244E-35,
2.4401E-35,

2.1077€-35,
1.8202E-35,
1,5716E~35,
1,3566E~35,
1.1708E=35,
1,01025-38,
8.7142€~36,
7.5184E-38,
6.4801E=36,
8,5060€-36,

6.8734E-32,
4.9652E-32,
2.5791€~32,
1.3291€-32,
8.4612E-33,

5.7363€E-33,
4,0034€-33,
2.8578E-33,
2.0832€~33,
1.5511E-33,
1.1803€-33,
9.1789E-34,
7.2862€-34,
5.8978E-34,
4.8516€~34,

4.0453€-34,
3.4093E-34,
2.8965E~34,
2.4755€E-34,
2.1248E-34,
1.8288E~-34,
1.5768E6~34,
1.3614E-34,
1.1764€-34,
1.0169E~-34,

8.7928E-35,
7.6036€-35,
8.5752E-35,
5.6856€-35,
4.9158E-35,
A.2497E-35,
3.6733E-35,
3.1746E-35,
2.7431€-35,
2.3697E-35,

2.04686-35,
1.7676E=-35,
1,5260E-35,
1.3172€-35,
1.136BE~35,
9.8079E~36,
8.4602€=36,
7.2061€-38,
6.,2906E-36,
5.42348-26,
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8.4121E~32,
4.4043E-32,
2,2339€~32,
1.2021€-32,
7.8036E-33,

5.3269E-33.
3.7361E-33,
2.6782E-33,
1.9605E~33,
1.4861€-33,
1.1206E-33,
8.7509€~34,
€.9760€-34,
5.6650E-34,
4.6738E-34,

3.9063E-34,
3.2980E-34,
2.80586-34,
2.40026-34,
2.0613€-34,
1.7749€-34,
1.5310E-34,
1.3221€-34,
1.14256-34,
9.8775E-35,

8.5409€-35,
7.3858€-35,
6.3868€-35,
5,5226€-35,
4.7748€-35,
4.1277E-35,
3.65677€~35,
3.0032€-36,
2,6640€E-35,
2.3014E-38,

1.9877€-38,
1,7164E=35,
1.4818E-38,
1.2790F~38,
1.1037€~38,;
9,5224€-36,
8.2136€-386,
7.0830€=-38,
6.1068€-3€,
3.2036E-38,

6.1471E=32,
3,9862E-32,
1.9247€-32,
1,0947E-32,
7.2100E-33/

4,9526E~33,
3.4895€~33,
2,5120€-33,
1.8468E-33,
1.38695'331
1.0646E~-33,
8.3498E-34,
6.6822E-34,
$.444BE~34,
4.5048E-34/

3.7735€E-34,
3.1914€-34,
2,7185€~34,
2.3276E-34,
2.0002E-34,
1.7230E~-34,
1,4867€-34,
1.2840E-34,
1.1097E-34,
9.5843E-35/

8.2982E-35,
7.1782E-35,
6.2038E~35,
5,3642E-38,
4,6378E-35,
~.0091E~35,
3.4651E~35,
2.9944Ek-35,
2.5872E-35,
2,2349E-358/

1.9302€~38,
1.6667€~38,
1,4308£-38,
1,2419€~35,
1.071CE~35,
0.2481€-36,
7.9740E~36,
6.87681E-38,
8.0280E~38,
8.10848=306/




00000

BLOCK DATA BFH20

BLOCK DATA

BFH
BFH
BFH

WATER VAPOR CONTINUUM - FOREIGN BROADENED ABSORPTION COEFFICIENYS BFH

COMMON /FH20/ V1,V2,0V,NPT F208(2001)

BFH
BFH

COMMON /FH20/ V1,V2,0V,NPT,FO001(50),FO0051(50),F0101(50),F0151(50)6FH
1,F0201(50), r0251(so) F0301{50), FO351(50), F0401 (50}, F0451(50)
2,F0501(50),F0551(50),F0601(50),F0651(50),F0701(50),F0751(50)
3.F0801(50).Foas1(50),F0901(50).F0951(50)
4,F1001(50),F1051(50),F1101(50) F1151(50),F1201(50),F1251(50)
5,F1301(50),F1351(50),F1401(50),F1451(50)
6,F1501(50),F1551(50),F1601(50),F1651(50),F1701(50),F1751(50)

7,F1B01(50),F1851(50),F1901(50),F1951(50) ,F2001 (1)

COMMON /FRND/IENTER

DIMENSION F296(1)
EQUIVALENCE (F296(1),F0001(1))
DATA V1i,V2,DV, NPT /

1 0.0,

DATA F000t/
C 1.10388-22,
C 1.8321E~22,
¢ 1.8760E~22,
C 9.4526E-23,
C 4.4836E-23,
¢ 2,0977E-23,
¢ 8.5063E~24,
C 2.7979€-24,
¢ 7.4360€~25,
C 2.1374E-25,
DATA FO0S1/
¢ 6.9125E-26,
¢ 2.3547€-26,
C 1,0333e-26,
€ 3.4453E-27,
C 1.4393€-27,
¢ 4.4402E-28,
C 2.2402E-28,
C 7.1322E-29,
C 2,9511€-29,
C 1.5t71E-29,
DATA FOt01/
¢ 1.3153E-29,
C 2.2954E~29,
¢ 6.2553E-29,
¢ 1,7638E-28,
C 4.7440€~28,
C t.8301E-27,
¢ 7.838%7€-27,
¢ 3,4534£-20,
G t,0180E-25,
C 2,1020E-28,
DATA FO181/
C 3.5108E=25,
C 4,8610E-24,

20000.0,

1.1716€-22,
1.9402€-22,
1.5480£-22,
8.0485E-23,
3.8133E~-23,
1.7266€E-23,
6.8B822E~24,
2.1047E-24,
5.6428E~-25,
1.8075€-28,

5,3008E-26,
1.8483E-26,
8.4484€-27,
2.7B30E-27,
1.2575€-27,
3.8108€-28,
1.93486-28,
6§.1020€E-20,
2,4734E-29,
1.3071€-28,

1.3301E-29,
2.6221E-29,
8,2846C~29,
2,.1576E-20,
8.5202€-28,
2.3207€-37,
1.0047€-26,
4,4376€-26,
1.,2034E~25,
2.3081E-25,

4,2891E-25,
4,40016-235,

10.0,

1.2859E-22,
1.9570E-22,
1.3984£-22,
6.9484€-23,
3.4608E-23,
1,4920€E-23,
5.3809E-24,
1.6511E-24,
4.5442E-28,
1.3022€-28,

4.3586€E-28,
1.6036E-2€,
6.7198E6-27,
2.3063€-27,
1,0750E-27,
3.‘3‘5E"28n
1.6152€-28,
5.29308E-29,
2.0508€~29,
1.2462€-29,

1.4483€E-29,
3,26066-29,
9.5042€~29,
2,4828E-28,
7.0807€-28,
2.9960€-27,
t.4676E~26,
5.8061E-26,
1,3837€~29,
2.7064£-28,

4.7757E-25,
3,7682E~39,
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2001/

1.8326€-22,
1.9432€6-22,
1.2266€-22,
6.1416E-23,
3.1487€-23,
1.2709E-23,
4.4679E-24,
1.2993E-24,
3.4575€-25,
1.09G2€~265,

3.6394E-26,
1.34836-28,
8,0947E-27,
1.9951£-27,
8.2325€-28,
2.9422£-28,
1,2208E-28,
4.5350E-29,
1.8507E-29,
1.2148€-29,

1.6944E=20,
4.2392€-29,
t,1280E~28,

3.0014€-208,

9.6576€E-29,
4.0408£-27,
1.032%€E-26,
7.0141E-28,
1,8598¢-28,
3.2510E-25,

5.0901€-28,
3.26676-28,

1.6999E-22,
1.75728~22,
1.0467E-22,
8.0941E-23,
2.4555E-23,
9.8081E-24,
3.3774E-24,
9.3033E-25,
2.7903E-25,
8.5959E-26/

2.9552E-26,
1.1968€~26,
4.2343€-27,
1.7087E~27,
8.7824E~28,
2.5089€~28,
8.9630E~29,
3.49776~28,
1.8373E-29,
1.28908-29/

2.0888€-29,
5.2171E-29,
1.3628€-28,
2.8405E~-20,
1,3976€~27,
8,9260E~27,
2.6587£~286,
8.4037€-26,
1.9280€-28,
3.5460E=23/

8.0627€-23,
2, 7704838,

BFH
BFH
BFH
BFH
BFH
8FH
BFH
BFH
BFH
8FM
BFH
BFH
BFH
BFH
BFH
8FH
8FH
BFH
BFH
BFN
BFH
BFH
BFH
BFH
BFH
8FH
BFH
BFH
BFH
BFH
BFH
B8FH
8FH
OFH
BFH
BFH
8FH
BFH
aFH
8FH
BFH
BFH
B8FM
OFH
8FM
BFH
BFfK
8FH
OFH
8FH
BFH
L L4
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.8010E~-25, 4.1353E-25,
7718E-25, 3,6360E-25,
0631E-25, 1.8371€-25,

-

+8552E-26,
.8860€~-28,

2
3
3
2
9
4
3.1018E~-28,

8.0649E-26,

+4910E-28, 2.4375E-25, 2.7316E-28,

4.3323E-25,
3.23B86E-25,
1.5448E-28,
7.23688-28,

4.1321€-28, 3.5918E-26,

1.764BE-26, 1.5855E-26,

9.46936-27, 7.4097€-27,
OATA F0201/
3,3316E~-27, 2.0488E-27,

oy
DA _OH000

§ .5

.0953E-27,
«2791E-28,
.0220E-28,
.23326-29,
8436E~29,
.0054E-30,
,8007E~30,
.4425E6-31,
2.88408-31,
DATA F025%/
$.0303E-31,
2.53316-30,
1.0026E-29,
1,8575E-29,
2.1204E-29,
2.07426-29,
2.1977E-29,
1.4390E-29,
2.9480€-29,
1.6793E~28,
OATA FO301/
8.4378E-28,
1, 1489E-27,
1,5454€~27,
9.3486E-28,
1.1430E-27,
1.34418-27,
1,0871E~27,
o.gszse-za.
1.5400€~27,
2.9261E-27,
DATA F03S1/
7.20958-27,
2.0677E~26,
2,.6891E-26,
1,0980E-28,
1.2009E~25,
{.3420€-253,
1,15166~285,
1.,3857E~28,
0.50821E-28,
1,4853E-26,
DATA F0401/
2,4002€~27,
G 7.3697€-28,
3.2512¢-20,
1 0337\5"28}
8.2202E-29,
1,0344E-20,

OAONOOO_O0000

N D~ G ot b

-

Q000 _0000

QATOOOAN00_O

o0

[ 22X o X ¢

8.5396E~28,
2.5995€-28,
8.5277€-29,

6.3443E-27,

.2,3461E-27,
8.9261E~28,
2.0228€-28,
6.5249E-29,

2.7847€-29, 2.4570E-29,
1.6559E-29, 1.4910E~29,
6.0769E-30, 4.5648E-30,
1.3291E-30, 9.7974€-31,
4.6471E-31, 4.0209€-31,
2.7762€-31, 2.7935E-31,

8.8027E-31, 9.3954E-31,
3.4827€-30, 4.6968€E-30,

1.2102E-29,
1.8742€-29,
2.0381E-29,
1.9870E-29,
2.1047E-29,
1.4018E&-29,
4.4439€-29,
2.2694E-28,

7,7947E-28,
1.20828~27,
1.5018€-27,
8.1638€E-28,
1.2263E-27,
1.2962E-27,
9.8843E~28,
1.,0155€~27,
1.7686E-27,
3.4259€-27,

8,7482€-27,
2.8294E-26,
8,6201E-26,
$.1287€~28,
1,2253¢€-25,
1.3003€~25,
1.2404E-28,
1,3120€-28,
5. 1059€-28,
1.03856-26,

1.03683E-27,
8,0252€-208,
2.9258E-28,
1.2358¢€-28,
4.3799E-39,
1.2689€-20,

1.4146€-29,
1.8700E~29,
2.0122€-29,
2.0465€E-29,
1.9334€-29,
1.5459E-29,
5.8341E-29,
2.9468E-28,

8,5321€-24,
1,28226-27,
1.4048€-27,
7.7680E-28,
1,3084E-27,
1.2638E~27,
9.1677E-28,
1.1263€E-27,
2.1329E-27,
4.0770E-27.

1.0795€E-28,
3.1123€-286,
7.6246E-28,
1,1670E-25,
1.3204€~28,
{.2648E-28,
1,3699€~-28,
1,1701€~29,
4.0160€-28,
7.3938E-27,

1.4591€=37,
5.1060€~28,
2,42.09E-20,
9.8940£-29,
3.8845E-26,
1.04038-20,
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3,25796~28%,
4.3004E-25,
2.7409E-25,
1.2989E-25,
8.9137€-26,
2,7640E-26,
1.35696-26,
4.8131€-27,

1.73976-27,
5.4001€-28,
1.5710€-28,
$.0117e-29,
2.3359e-29,
1.2794E-29,
3.3111E~30,
7.8271€-31,
3.52327€~31,
3.2012E-31,

1.2988€-30,
6.2380E-30,
1.6164E-29,
1.8582E-29,
2.04368-29,
2.1556E-29,
1.73576~29,
1.7576E~29,
8.0757¢-29,
3.9278E-28,

9.7848€-289,
1.4053€-27,
1.2359€-27,
8.46286-28,
1.3380€~-27,
1.1934€-27,
$.1050E-28,
1.2370¢-27,
2.30486-27,
4,8771E~27,

1.3384€-26,
3.7900E-28,
8.7730€-28,
1,1638E-25,
1.4003E-23,
f.1T{5E-28,
1.4931€~28,
1.06837E-29,
3.0131¢-20,
4.9702¢-27,

1.13008-27,
4.2660¢€~-28,
3012093‘200
T.7738¢-20,
2.7827€-39,
8.4860E-20,

3.5499€-25,
3.9790E~25,
2.3628E-25,
1.1090E-25,
5.2759E-28,
2.4892E-28,
1.1986E~28,
4.0042E-27/

1.4684E-27,
4,5430€-20,
1.3027€-29,
3.9806E-29,
2.0699E~29,

-9.8229E-30,

2.4420E-30,
6.38336-31,
3.1212€-31,
3.95256-3/

1.8478E-30,
7.9108E-30,
1.7510E~25,
1.9657E-29,
2.1213E-29,
2.2222E-29,
1.5754E-29,
2.16456-29,
t.1658E~28,
8.2145€6~28/

1.0999E-27,
1.52386~27,
1.0858€-27,
1.0114€~27,
1.3873E~27,
1.1371€-27,
9.3213€E-28,
1.3636€-27,
2.5811E~27,
5.8081€-27/

1.72008€E-28,
4.7152€-26,
9.6672E-26,
1.1768E-28,
1.,30548-28,
1.12508€-28,
1,464QE-28,
8.2780E-286,
2.0463E~26,
J3.4148€-27/

9.0888€-20,
3.8183E~28,
1.6303E-28,
9.2278¢€-20,
3.0080E-29,
8.24818<20,




+7657€=30,
+1732€E-30,
.1534E-31,
.5708E-31,
DATA FO4S1/
1.2809€-30,
4,2402E-30,
4.5788E-30,
.B23E-I0,
0786E-30,
6963E-30,
.5394€-30,
O791E-30,
. 7360E-30,
1.2067€-29,
DATA F0501/
3.2483€E-29,
8.2139E-29,
3.3130E-28,
1.5927€-27,
5.4442E-27,
8.8080E~27,
7.5989€-27,
1.1809€-26,
1.1938E~-28,
1,0073E-26,
DATA FO551/
4.1269E~27,
1.0340€E-27,
2,1945E-28,
¢€.11338-29,
2.7362€-29,
1.5168E~29,
8.0174£-30,
2.8278E-30,
1.2390E-20,
4.3323E-31,
DATA F0OBO1/
2.84426-21,
2,0256E-0,
1,4912¢-31,
8.3133E-32,
7.4073E-32,
1, 1859E-31,
1,1077€-31,
6. 7498E~-32,
1.0040E~21,
1.,8923E-31,
DATA FO8S¢/
6.4260E~31,
2,7349€-30,
1,0105€-29,
3.0114€=29,
1,0304€-38,
2.9700€-28,
4,61316=20,
3
]
]
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.8184E-20,
L80%4€-28,
+BU83E-30,

OO0 OC0

3.5220E~30,
8.9206¢-31,
2.5068€E-31,
3.24188-31,

1.8211E-30,
4. 6730E-30,
4.0311E-30,
2.1152E-30,
2.2464E-30,
2.6378E-30,
2.5658£-30,
3.1667E-30,
5.6384E-30,
1.50476-29,

3.99276-29,
1.0285€E-28,
4.5442€E-28,
2.1358E-27,
6.2240€-27,
8.6939E-27,
8.6909€~-27,
1.2017€-26,
4.2356E-26,
9.9843E-27,

9.2474€-27,
7.7724E-28,
1.6301E-28,
4.9034E-29,
2.36478-28.
1.23616~29,
8.6147€-30,
2.4584E~-30,
t.0497€-30,
3.8014E-3Y,

2.9918E~31,
2.6065E-31,
1.1367€-31,
2.8%0958~32,
7.851928=-32,
1,2683€-31,
9.62568-32,
7,31106€-232,
1.0041E-31,
2,3324E-3¢,

8.02069E-31,
8.71938-30,
1.2060¢-29,
3.7495€-29,
1.3010E-28,
3.3820€£-28,
4,62395-20,
3.76088-20,
. t880E-248,
7.08018-28,

2.7879€E-30,
7.0596€E-31,
2,2088E-31,
4.8118E-31,

2.4052E-30,
4,7942€-30,
3.7367E~-30,
1.9799€-30,
2.3785E~30,
2.8297€E-30,
2.7184E-30,
3.4343E-30,
6.9791E-30,
1.8583E-29,

4.6618€6-29,
1.3919€-28,
8.3370€-28,
2.7025€-27,
7.3004E~27,
€.8541E-27,
8.7945E-27,
1.1918E-28,
1.2404E-28,
7.6639E-27,

2.5698E-27,
5.7302€-20,
1.2806€-28,
4.1985E-29,
2.1249€~39,
1.0682E-29,
4.,0268E-30,
2.0742€-30,
8.8033E-31,
3,2262€-31,

3.0668E-31,
3.3510€E-01,
9.9730£-32,
6.0145€-32,
0.30388-32,
‘AJO"E"‘.
68.3202E~32,
0.0171€=-32,
2270831,
2.8707€-31,

1, 1963E~30,
4.0218€-39,
t,6838£-20,
4.8%038=20,
1, 64418-28,
4.00078-248,
4,48408-28,
4. 1487E-38,
8.4%5318=20,
$.97808-20,

132

2,3021€-30,
8.8310€-31,
2.2579€-31,
6.53468-31,

3.0270€-30,
4,6613E-30,
3.3149€-30,
1.9636€-30,
2.5684€-30,
2.6903E-30,
2590135'300
3.7365€-30,
8.6569E-30,
2.2357€-29,

8.5555E-29,
1.97086E-28,
9.0620€E-28,
3.7671£-27,
8.3384€E-27,
8.2055€-27,
1.0394E-26,
1.1289€-28,
1.1716€-26,
6.1517£-27,

1.8893€-27,
4.2178€-28,
1.0048E-28,
3.6944£-29,
1.8172E-29,
9.2312€~30,
4.1434€-20,
1.7840E-30,
6.7008E-31,
3.0749E-31,

3. 1315E-31,
2.04698-31,
8.1014E~232,
8.51098-32,
9.1993%¢-32,
1.92228-31,
7.48578-32,
8.82394€-32,
1.3088E-3¢,
3.8603€-31,

1,85961€-30,
¥.1968€-30,
3.00168-29,
8.9148E-29,
2. 1478823,
4,40048-23,
‘-0?3'5‘:‘;
4,.37508-28.
0-6!9!!-3'.
7.1409¢-28.

1.6187€-30,
4.4084€-31,
2.2637€-31,
9.4842E~31/

3.8831€-30,
4.5997€-30,
2.9281E-30,
1.90856~30,
2.7499E-30,
2.7038E~-30,
3.0565E-30,
4.0289€-30,
1.0393E-29,
2.6498E-29/

€.0800E-29,
2.5150E-38,
1.2118E-27,
4.4894E-27,
8.7933€-27,
7.7278€E-27,
1.0848£-286,
1.1849€-26,
‘."‘95‘2‘0
5.0887€E-27/

1,4009E~27,
2,.9603E-28,
7.8970€-29,
3.2588E-29,
1.8224E~29,
7.9220€-30,
3.3108€-30,
1.4664E-30,
%.6358E-31,
3.0313€-217

3.0328E-31t,
1.8908E~31,
6.7528€-32,
7.0837€-32,
1,08G4€-31,
1.2834E-231,
8.0089E-32.
9.36%8€-32,
* B193E=31,
4.82938-3v/

2.0608E~30,
7.7180€=30,
2.3913¢-20,
7.98408-29,
2.38028-28,
4.578%¢-20,
A.8820E~20,
ﬂu!'DOE-zl.
§.9024€-24,
7.024084-20/

B8FH
BFH
BFH
8FH
8FH
SFH
BFH
BFH
BFH
OFH
BFH
BFH
B8FH
OFH
BFH
8FH

BFH
BFH
BFH
OFH
OFH
3FH
AFH
8FH
AFN
B8FH
BFH
OFH
OFH
BFH
BFH
OFH
BFH
BFH
BFH
aFH
OFM
O8FH
BFH
8FH
8FH
OFH
BFH
[ 1]
AFH
8FH
FH
8FN
N
AFN
BFH
8FH
84

o
o
o
N




DATA FO7C1/
7.3764E-28,
1.2851E-27,
2.9887€-27,
5.0728€-27,
5§, 8944E-27,
6.0191E-27,
8.690%E-27,
7.2193€-27,
2.5207E-27,
4,1122E-28,

DATA FQ751/
1.3970E-28,
6,8704E-29,
3.9768€~29,
2.21356-29,
8.4254E-30,
2.6745¢-30,
9.1888E-31,
4,5074E-3¢,
1.97918-31,
7.8255€~-32,

DATA FOBOY/
3.9904E-32,
5,0090E-32,
2.5304E-31,
1,0136E~30,
2.1370E~-30,
4.4350E-30,
6.58086E-30,
0,6081£~30,
7.7263E-39,
1.0183€-29,

DATA FQ8%t/
8.73476-30,
1,0061€-29,

L @7I9E-29,

.208%€-28,

+5186E-28,

+1854E6~28,

JTT97E-20,

0 _6GO0OOOHOOO_DBO0OO0O6HO0

DOOON_OOOHOGOHOD

- b

0279E~-28,
9495E-20,
A054-20,
TA FORO1/
J1918-29,
ATEE=26,
JA1518=20,
JdatdE-30,
y33518=350,
.4020L-30,
.18988-30,
RTHII
1.0710€-31,
6.528J8-32,
OAYA FOS¥3/
V. 81508-32,
4, 0004833,
2.85308-03,

—»nenuagn.bunu

BOOAOIOCONH_GOOOHKOO

ans

7.6618€-28,
1.4748€-27,
3.4493E-27,
5.3781E-27,
8.11236-27,
8.77628-27,
7.40958-27,
6.37226-27,
1.8213g~-27,
2.8899E-28,

1.2239E-28,
8,7615E6-29,
3.5202€-29,
1.9455E-29,
6.7414€-30,
2.2053E~30,
8.0672E~-31,
3.7869€-31,
1.6964E-31,
8.3698E-32,

3.7513E-32,
6.5801€~32,
3.84038-31,
1,2311€-30,
2.5228E-30,
4.7760E-3C.
6.8783c-20,
6.4232¢-230,
8.1668E-30,
1.6194€-29,

9.4484E-)0,
1, 1511629,
4,31945-29,
1,4303E-28,
2.77726-28,
2.75245-28,
3.87136-28,
4,2781€~-29,
4. 7123E-28,
1.9942¢-38,

3.0790€-29.
2.2287€~29,
1.2440€-39,
6.50088-20,
J.0348€-30,
$.12708-30,
9.80485¢-11,
3.04788-31,
¥.30488-33.
8.0243¢8-32,

1. 14138432,
3.6528¢-3),
3.13038~33,

8.4182€-20,
1.8407€-27,
4.0336E-27,
5.3285€~27,
6.4317€-27,
5,7241€-27,
8.2121E-27,
5.4316€£-27,
1.2858E-27,
2.1740€-20,

1.0539E~-28,
$.0434E-29,
3.1854E-29,
1.6246E~29,
5.4667€-30,
1.8162€6-30,
8.8748E-31,
3.2082€-31,
1.3887€-31,
5.3265€-32,

3.7176E-32,
8.7787€-32 ]
4,8842E-31,
1.4203€-30,
2,8816E~30,
5.2357€E~30,
7.2349€-30,
6.3485€-30,
9.0324€-30,
1.0186€-29,

€.2647E~30,
1.4037E~29,
5.6902€-29,
1.6958E~20,
2.8943E~28,
2.7040€-20,
4,0135€~28,
4.5220E~-30,
4.22042-28,
1.4600£-20,

4.0635€~39,
20217629,
3. 0084630,
B8.7849€-20,
3.5%898-30.
1.04068-30,
7.6 4E=3,
2.3230€~31,
8.7987€-32,
5.35088-33%.

9.43%50E-33,
3.36%0€-33,
3,7304€+33,

9.3838€E-28,
2.2109e-27,
4.3351€-27,
8.4496€-27,
8.4581€-27,
8.7013€-27,
8.0947E-27,
4.2186E-27,
8.6746E-28,
1.7990€-28,

9.23865-289,
4.6886E-29,
2.9009€-29,
1,3368€-29,
4.5005€-30,
1.4935€-30,
6.2668E~31,
2,8088¢E-31,
t.1179E-31,
4,06388€-32,

3.9148E-32,
1.2718E-31,
8,4840E~1,
1.5869E-30,
3.4956€-3¢,
6.0827€6-30,
7.2784€-30,
6.4311g-30,
9.7643E-30,
8.6792€~-30,

8,4363£-39,
t,00668-29,
7.7924£-29,
1.0%42£-20,
2:"73!‘2‘-
3. 1284E-20,
4.208248-20,
4.8940E-20,
3. 17018-29,
LItHE-28,

3.2858E-29,
1. 8191E-20,
9.3805£-30,
8.4300¢€-30,
3.4433€-30,
1,03138-39,
S.841E5Y,
L PrtE-01,
$.31388-32,
J.52688-32,

T.0803¢8-33,
3.13418-3],
S.OIFCQ—SS.

1.0761E-27,
2.6392¢-27,
"’2315'27.
5.5707E-27,
6.19998-27,
6.0160E-27,
7.6145€-27,
3.2528E-27,
6.0218E-28,
1.5593€-28/

7.8481€-29,
4,3770€-29,
2.5763E-29,
1.0842E-29,
3.4932€-30,
1.1818E6-30,
8.5713E-231,
2.40838E-21,
9.74996-32,
4.44988~-32/

4.2702€~32,
1.8378€-31,
9.0911€-31,
1.8093£-30,
3.9860E~30,
8.3835€~30,
6.0232€-30,
7.223%€E-30,
1.0835€-29,
9.37256~30/

9.12818-30,
2.4483E-29,
9.7276E-29,
3.22236-29,
.9417€-20,
3.6843E-30,
4.3004€~28,
3.0172€6~-28,
3.09723-20,
8.33878-29/

2.19828+29,
1.9897€-249,
T.84230€-30.
4,7351€-30,
2.8309¢€-30,
V. 3361830,
3,09038-31,
1 3540,
¥.a9ted32,
.35 8=22/

1747833,
2.903058-33,
67918832,

8FH
B8FN
BFH
BFN
BFH
BFM
BFH
BFN

OFH
BFH

B8FH
BFH
OFH
BFH
aFH
BFH
8FH
BFH
BFH
aFn
BFH
8FH
BFH
SFH
8FH
OFR
[ 11}
1]
8FN
8FH
8FN
[ 1]
BFR
AFM
#FH
arn
arN
8FH
$FN
(133
[ 1L]
AFH
OFH
oFH
2FM
BFH
(111
[ 141]
13N
(1]
BEH
arm
12
[12]]
[ 320
(17

985
990

1000
1005
1010
1015
1020
1028
1030
10338
1040
1045
1050
1055
1060
1063
1070
1073
1080
1083
1090
1093
1100
1108
1110
1148
1120
1128
1P
1138
1140
1148
11850
1188
1160
1169
1"
1178
1180
1109
1190
1163
1280
1208
1210
1311.)
330
1228
1239
1239
1240
1348
125
135%
1480
1343
1250
s




C 1.0455E-32, 1
s .5230€-32
2 7.3193e-32, + 2.39326-32
c 2‘18t85-3‘! g'g;gge'azt 1.21935_3‘: ?':32"‘33. 85.05158=-32 e
¢ :.:1505-31& Fapst a1 e 3.:9025-31. 2 anaaE-ate ;»23698-31: 8P 32:3
L0023E-31, 2.2 -31, 1.9903E-31, 2.0 -31, 2.4302E-31
€ 3.6923E-31. 3. 244E-31, 2.54S0E-31. 3. 0BSE-31, 1.9304E-31, 8FH 1290
€ 3.8923-31, 3.7486¢-31, 2.34506-31, 3.1228¢-31, 3.4560€-31" OFH 1298
(O4TA F100) ) [1724E-31, 2.98406-31, 2.03016-31" g.nan-g,; BFH 1300
2.3708E~ * ~31, 2.5837€~ 03
€ 2.37086-31, 1.84526-31, 1.62926-31, 1.51 31/ 85K 1310
c "0‘805—3" 5~2 83E-31, 1.35‘25-3‘: 2’33;“-3" 1.4208€-31 BFN 1318
g :.ossaa-ao: 2'53355"33‘ ;.27545-31. ,-05'15-33. ?.01It¢-3,: HA ;ggg
LT L3B17E~ -688IE-30, 3.3082E-3 * =30, 1.4331€~
ud ¢ Vioame-o, 1liisie-ae. 43553850, 9.07158.%. L M LR
65906-30" 1.03326-29 1095E-29. 1.06415-29 . 1.0708€-29 ;
; . C 1.8658E~29. 2. 332E-29, 1.1974€-29, 1. 6416~29. 9.7881E-30, SFH 1340
M ¢ 3303 9, 2.146SE-29, 2 €=29, 1.3312E-29 30, 8FH
> . 3037E~ ; . 4T19E~ 1.5829E~ 1345
4% c 5.80445-29' 3.6347€-29, 3.955?5.“' 2.7370¢-29, 2.99?“-“' 8/H 1350
> £=29, 6.1 €-29, 4.47 S€-29
54‘.-‘3 cm" fes2s: o 916E-29. 8.9613€-29, 7’73255-32' :.omag-,,: ::: :gg:
A 9.4354€~ * -2, 8.2820&-
u 29, 9.7307E a9/ F
G 1.1905€-28, «29, 1.0638E-2 H 1388
¢ '.3o'\a-§:' :.21945-23. '-3'€5£-z:: :.g;;ee-za. 1.1210€E-28 aFN 1370
% [ "36255'28' "551‘5"28. 1.1805E-28 "2 8€-28, 1.3634!_2.. BFH 1378
3 ¢ lpmmeit vane il i iR
,—-_.§ .2987E-29, 5:2““‘ + 1.55216-20, ‘_359“" + 1.9885€-20, 4
AR C 1.74568-29, 9.374 =29, 3.5673€-20, 2.4 ~28, 9,8538E-29 H 1390
%y [ s‘esz‘e-ao' ,“ 4E-30, 1.331‘5,30' .' 206€-~29, ‘.39715-29‘ BFH 1383
2l C 1.2359€E~ ) 4234E-30, 8.8658E- t <8960E-30, 8.8451&- * 8FN 1400
‘k‘i €-29, 1.3363 8E-30, 9.497 €-30,
; ¢ 1.6184€- £-3%, 1.8029¢- 2E-30, 1.0791€~ WFH 1409
fﬁg _ st 04E-22, 1.83576-39. 1703529, ;.:3$:§-§:: 1 e182E-0. 8FN 1410
1. 711962 * =28, 1. 723782 FH 1418
€ 1.TTB-20, 1.aarae-20, 1 saame-an, 1.azmze o/ 8o 1420
e A o e ~29, 1.3202€-29 FH 1429
R MR B NN i 148
C 2.5241E-30 1.66 -29, T.8540£-30, 5.7 =29, 1.0391E-28 !
¢ J.1108E=31, 2. 99E-3C, 1.11326~30, 6. 022£~30, 3.9247€-30. 8FH 1440
¢ s‘n..g,g;- 2-:|BIE~3|. 1.751.:,3?' ?':9895-3‘. ..53555,‘3?' . BFN 1448
R A dE I Dl i 142
3424~ (BlobmIEs .8808E~33, 2.3 <37, 4.¥64E-32, ) :
¢ ﬂ-ﬂse:c~§§‘ ; .?assc-sa. 1.,9“,_,} g-:mm:. ',mgg..;} BrH 1480
NI B i Sasnea, oo, AP 14
L35308-34, B.¢ . * 5=33, 1.01508~3Y/
C 1.07428~33, 1. 10$€-34, 7.3051€-34 1478
BRIt 1-30316-34, $.9788L-34, 7.99408-34 BeR 1180
D A 4%08E-32, .'m“!*”. 14824032 3‘”3.“-33. €. 68%2E~3Y. BN 1405
¢ ; L£ateL~3n, ,;”:zs*gf. :.;.m..g‘,: .'ugg;gf. :la.gmc,,,' :;: :_::3
© 2.33096w2% 24831, 2.2e030~ ‘o -2, 1.34318-31,
¢ ;.1:;;{23:: f:g:gggug:._f.:s¢.g.§:: f‘gggai.gi. :‘asaeg.gg: , ::: 1850
AR, 3.y "-", s S.OIGEEWIY, a“m «3t, L. 8I83E-0 50
C 8.0708E<31. &, 81331, 4.39608-31 3. 5a8t-3v. 3 841088-31, #FH 1910
RN 14100 e+ a1+ R s Smamy
RPN I L T R
: J29YRE=38, 2 * «30, 1,09138-30/
¢ 9.9%838-30, 182182-30, 2.97r08- ! . B 1830
§ L D THER: D LR i e
3 NP1 - » - - . . ) - 2 - . - -
C S aaei 30 Buraok-at, §ianue-30. 9.0%am-30, 549 A
C 4.3180¢-30, 5. lwm-m. §.90088-30, .~’ga=!-39. 8.38008~30. PR AR50
€ 2,4616E=30, ¥, B36.30. 6.03936-30, 3.ven3e-30" 68784130, KFH 1883
. 30, 1,80608430, 1.38085~30, .-::g:_—:o. 3.00478-30, ::: 1880
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T
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A, . : [ I .
ﬁ%)m\uﬁ&MJ\.Lahrn.'am.&a A

¢ 5.604BE-3t,
¢ ~.84715-31,
€ 4.8075E-31,
DATA F125%/
€ 5.2183E~-31,
¢ §,4409E-31,
€ 4.2050E-31,
¢ 6.436TE-31,
¢ 2.9651E-31,
¢ 4.8805£-32,
¢ 6.2755E-33,
€ 2.4903E-33,
C 6.4511€-34,
€ 1.6923E-34,
DATA F1301/
¢ 1.1925£-35,
¢ §,9908E-37,
C 6.0958E-38,
¢ 1.4020E-386,
¢ 3.1074E-35,
€ 5.2179E~34,
¢ 5.2132E-33,
¢ 1.1515E-32,
¢ 3.4135E-32,
C 1.2724E-31,
DATA F1351/
C 4.17BBE=31,
€ 9.7143E-21,
€ 1.45396~30,
¢ 3.0098E-30,
¢ 5.5043E-30,
¢ 7.0680E~30,
¢ §.020136-30,
¢ 6.5844E-30,
¢ 1.0229E-29,
¢ 4.7491E-30,
DATA F1401/
¢ 8.6715E-31,
C 3.8728E-31,
¢ 4.6831E~31,
¢ 7.0801E-31,
< 1,03487-30,
¢ 1.5005&-30,
¢ 1.4034E-30,
¢ 1.3612E-30,
€ 1.9079E=30,
¢ 6.8706E-31,
DATA Ftasi/
C 8.0142E-32,
¢ 2.3998E~32,
C 2.3595£-32,
€ 1.6114E-32,
¢ 7.2389E-33,
¢ 1.0828E-33,
€ 1,7040E-34,
¢ 3.7647E-3E,
C 4.7708E-33,
¢ 2.3998E-33,
"DATA F1501/

o G
» ‘\|

4.2457E-31,
3 1065E-31,
5,.3069E-31,

5.1783E-31,
5,2659€E-31,
§.1700E-31,
5.3908E~31,
2.2286E-31,
3.1747€-32,
4.9752E-33,
1.8316€-33,
5.3300E-34,
1.1816E~34,

6,8948€-38,
3.7896€-37,
8.5t 13E-38,
2.7167€E~36,
5.4789E-35,
8,.8554E-34,
6.3519E~33,
1.4034€-32,
4,.5517E-32,
1.6478E~31,

5.0081C-31,
1.0805E-30,
1.6049E-30,
3.5816€-30,
6.0324€-30,
7.5218E~30,
7.72718-30,
7.C163€-30,
J.9296E-30,
3.5280€-30,

6,7360€-31,
3.9000E-31,
4,8921E-31,
7.4555E-31,
1.1047E-30,
1.5268E-30,
1.3002E~30,
1.£226€~30,
1.7478E-30,
4,6456E~31,

6.4(66E~32,
2.3804E-32,
2.2575€-32,
1,4422E-32,
5,3307€~33,
7.2364€-34,
9.2181E~35,
5,8428G6-36,
6.9789E-34,
3.6836E33,

. .
v 2l

3.45056-31,
3.4204€-31,
$5.5236E-31,

5.2042E-31,
5.1696E-31,
5.6818E~-31,
6.4470E~31,
1.6742E-31,
2.0057E-32,
4.0047E-33,
1.4945€~233,
4 3741E-34,
6.7071£~35,

3.9661E-36,
2,0280€-37,
1.7201E~37,
5.1478E-36,
9.5640€-35,
1.4764E-33,
7.3174E-33,
1.6594€~-32,
§.5832¢~-32,
2.0588E-31,

6.0144E~-31,
1.1713E-30,
1.7880€-30,
4,0851E-30,
6.4983€-30,
7.5723E-30,
7.1876E~30,
7.7503€-30,
8.9911E~30,
2.4349E+~30,

5.3910E-31,
3.9803€~-31,
5.1995€-31,
7.9754e=-31,
1.2024€-3¢,
1.6838€-30,
1.2225€-30,
1.7202€-30,
1.,8289E-30,
4.9723E-21,

3,8329€E-32,
2,3242E~32,
2.12986-32,
1.2946E-32,
3.8837E-33,
4.6201€-34,
§.2934E~-35,
9,5139€-38,
9,7267E~34,
4.7960E~33,
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2.9881£-31,
3.9140€-31,
5.5309€-31,

5.4422E-31,
5,1726E~-31,
6.3129€-31,
4.7903E-31,
1.1827€-31,
1.2550€E~32,
3.5602£-33,
1.2059€-33,
3.4916€~34,
3.6474€-35,

2.2576E-386,
t1.1016E-37,
3.,4964E~37,
9.5500€-36,
1.6635€-34,
2.3331€-33,
8.3752€-34,
2.1021€-32,
7.2303€-32,
2.5543E-31,

6.9599E-31,
1.2711E-30,
2.0557€-30,
4,6111€~30,
6.7498E~-30,
7.7840E-30,
6.7819E-30,
8.8152£-30,
7.7813E-30,
1.6502€~30,

4.5554E-31,
4.1514E-31,
5.7242€-31,
8.7616€~31,
1.2990€E-30,
1.66236-0,
1.1989€-30,
1.9471€-30,
1.2628€~30,
1.4508E-31,

3,18858-32,
2.4476€-32,
2,C098€-32,
1.0837£-32,
4.6678€-33,
3.0808E-34,
3.5774E~385,
1.7322€~34,
1,46626-33,
6.51206-33,

" . .
TR

2.7865E-31,
4.3608E-31,
5.3832E-31/

§.5656E~31,
4.9003E-31,
6.6542E-31,
3.9669E~31,
7.7739E-32,
8.7434E~33,
3.0930E-33,
8.7242€~34,
2.6560E-34,
2.0686E=-35/

1.2669L-35,
6.7816E~13,
7.0722€-37,
1.7376E-35,
2.9145€-34,
3.5996E-33,
9.8916E-33,
2.7416E-32,
9.9484€-37,
3.3628€-31/

8,4408E-31,
1.3727E-30,
2.4967E-30,
5,2197€~30,
7.0545E-30,
8.0081E~30,
6.4753E-30,
9.9022€-30,
0.3785E-30,
1.1622E~30/

4,1300C-31,
4,3374E-31,
8.2768E-31,
9. 11ME-31,
1.3725E-30,
1.5009&~-3¢C,
1.2411€=-30,
1.9931E-30,
9.3332E-31,
1.2108E=31/

2.7420E~32,
2.8331€E-32,
1.8263E-32,
9.13262€-33,
1,8760E~33,
2.2377€-34,
3.1431€=-38,
2.8829E-34,
1.94208+33,
7.76838E=33/

8FH
BFH
BFH
BFH
BFH
BFH
HFH
B8FH
8FH
BFH
BFH
BFH
BFH
BFH
8FH
BFH
8FH
8FH
BFH
BFH
BFH
BFH
8FH
8FH
BFH
BFH
8FH
BFH
BFH
8FH
8FH
BFH
B8FH
8FH
BFH
BFH
BFH

SFH
8FH
BFH
BFH
BFH
8FH
BFH
OFH
BFRt
BFH
OFM
8FH
8FH
BFH
BFH
OFH
BFH
8FH
8fH

BFN

1578
1580
1585
1590
1595
1600
1605
1610
1615
1620
1625
1630
1635
1640
1645
1650
1655
1660
1665
1870
1675
1680
1685
1890

1700
1708
1710
1718
1720
172%
1730
1735
1740
1748
1750

i3
1760
1768
1770
1778
1790
1768
1790
1798
1800
1908
1810
1919
1820
1028
1830
1838
1840
1848
1880
1668
1880
1808
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9.3774E-33,
1.9069€~32,
3.4365E-32,
C 1.0974E-31,
C 2.67336-31,
C 4.3870E~-31,
C 4,4268E-31,
C 5.4587E-31,
C 6.6981E-31,
C 8.4608E-31,
DATA F1551/
C 1.9162E-31,
C 4.7962E-32,
C 2.2188E-32,
€ 2.5459E-32,
C 4.4610E-32,
C 6.1278€-32,
C 8.26908E-32,
¢ 7.8468E-32,
C 9.2547E-32,
o 4,4470€~32,
DATA F1601/
C 5.26456~-33,
C 3.296BE-34,
C 1,4968E-35,
a.6717E-37,
.3835€~39,
.1708E-4¢,
.0405E-38,
,9705E-37,
.0188€-33,
3,2858E-34,
DATA F16St/
1.5266E~-33,
t.1914E~32,
4,4980E-32.
€ 1.2983E-31,
C 3.0910E-3t,
C 5.1141E~3t,
C 8.1064E=31,
C 7.92258-31,
€ 8.3408E-31t,
C 9.00t4E~31,
DATA FiT01/
C 8.6797E=31,
¢
[
[+
[
C
c

c
C 4
Cc5
c3
cs
C 2
C
4
C
¢

1,1733€-31,
J,2610E~-32,
1., 8167E-22,
1,2910€-32,
1,884)E-32,
4,0180€-30,
¢ 1,2508E-32,
C 1,0723E~-3¢,
€ 1,2493E-21,

DATA FP1781/
€ 1,09¢8€-31,
€ 1.64808-37,
€ t,08246-31,
€ 1.0%8608=-22,

1.1467€-32,
2.13525'320
4.3181E-32,
1,3742E-3y,
3.0247€-31,
4,4685E-31,
4,68656-31,
5.6360E~31,
7.4319€-31,
5.5498€~31,

1.3698€-31,
4,0811E-32,
2,2139E-32,
2.9295€-32,
4,93726-32,
6,29408-32,
8.49716-32,
7.5943E-32,
8.9322E-32,
3,5881E~32,

2.99436-33,
1.8499E-34,
?7.5244E-36,
1.6076E-37,
1.6587€~-39,
1.1957E-39,
6.4059£~38,
1,80802€~-36,
3.5665E-35.,
$,.51G5E-34,

3.8294€-33,
1.68086E=-32,
5.53158€-32,
1.62708~31,
3.4930E-21,
$.4108E~31,
68.19738-31,
7.6256E-31,
0.3774E~31,
9.28226-31,

4.41630-31,
8.8273E-32,
2.0577€-22,
1.6398£-32,
1.3471€-32,
2.0602€-32,
4.5000E-32,
7.0637€-32,
1.0749E-31,
1,20688-31,

1.11788=31,
1,7403€-21,
9.09188-32,
1.12016=-32,

1.3547E-32,
2.3071€-32,
5.6107€-32,
1.6337E-3t,
3.3737E~31,
4 4881E-31,
$.3426€-31,
5.7740E-34,
7.7977E=-31,
4.3944E-31,

1.0173E-31,
3.3912E-32,
2.2499€E-32,
3.4196E-32,
§.,4372€-32,
6.4947€-32,
8.3484E-32,
7.9096€6-32,
8.2177€-32,
2.6740€E-32,

1.7316E-33,
1.0192E~-34,
3.6852€-36,
6.8341€-39,
6.3044E-40,
2.7853E-39,
1.3169€-37,
2.4788E-30,
6.3053E~35,
8.6231€-34,

5.13Y9E-33,
2.0469E-32,
6.7963E-32,
1.9609€~-31,
2.9330€E~31,
5.8077€-31,
8.1694€~31,
7.8468E~31,
8.5870E-31,

1.5686E~32,
2.4759€-~32,
7.0017E~32,
2,0157€-31,
3.8618€-31,
4,5526E-31,

6,4020E-31,

5.6426E-31,
7.5539e-31,
3.3769€e-31,

7.8925E-32,
2,8625€-32,
2.276JE-32,
3.6155E~32,
$.7304€-32,
6.8174€-32,
8.1888E-32,
8.6869E-32,
7.3408€-32,
1.7074€E-32,

1.0039E-33,
5.5015€-35.
1.7568E~36,
2.8198E-38,
2.9014€-40,
8.3427€-39,
2.6443E-37,
6.3328£-386,
1.1309€-34,
1.2776€-33,

6.08289€-33,
2.5761€~32,
8.58720€-32,
2.2663E-31,
4.4208€-31,
68.8050€-31,
8.3081€~31,
8.0041£-31,
8.6104€~31,

8.8013E~3t, 7.8301E-31,

3.2369€-31, 2.3259E-31,
6.3805€~32, 4.u483e~32,
2.5210€-32, 2.29136-32,
1.4890E-32. 1.3G16E-32,
1,4608€~32, 1.5889€-332,
2.3074€-32, 2,7293€-32,
8.2212€-32. B8.88%6E-32,
8,3113€~22, 9,4832€~33,
11380631, 1,17745=-3¢,
V.2332E<31, V.17928-01,

1.2003€-31, 1.3037€-21,
1.7004€=31, 1,5117E-31,
6,8615€=-32, J.7198¢-32,
8.33356=33, 06.02708-33,
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1.6893€E-32,
2.8247g-32,
8.6408E-32,
2.3441€-31,
4,1343E-31,
4.3628E=-31,
5,3218E-21,
8.0399€-31,
7.1610€~-31,
2.8771e-31/

6.1938€-32,
2,4504E-

2.3985E-32,
4.0733E-32,
6.1640€-32,
7.5190E-32,
7.8852E~32,
9.1303E-32,
$.7956€-32,
9.67008-33/

5.7859€-34,
2.9040E~35,
8.14646-37,
1.1286E-38,
2.71468E-40,
1,4070€E-38,
5.1917E-37,
1.1370E-35,
2.1206€-34,
1.7780€~33/

8.7481E-33,
3.4064E~32,
1.0700€~31,
2,.5983E-39,
4.6431E-31,
7.2126E-31,
0.02408-31,
8.158%€E~3¢,
8.8316E~31,
6,8360E-31/

1.8033€-31,
J.8031€-32,
2.0341€-32,
1,2842E-32,
1,6989E-32,
3.33836-32,
6.5991€6-32,
9.9678€-32,
V.17438=31,
1.1086€E-31%/

1. 4730831,
1,33308-2y,
2.5184E~22,
4,0308£8-3),
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BFH
BFH
B8FH
BFR
8FH
BFN
BFN
8FN
BFH
BFH
BFN
BFH
BFH
BFH
BFN
BFH
BFH
8FH
BFH
BFH
BEH
BFH
BFH
BFH
BFH
BFH
8FH
BFn
BFH
8FH
8FH
8FH
3FH
BFH
(L]
BFH
BFN
8FH
BFH

8FH
8FH
BFN
8FR
8FK
BFH
GFH
B8FH

[ 14

oFH
[ 1]]]
aFN
BFH
oFM
8FH
orH
2

1870
1878
1880
1885
1890
1895
1800
1905
1910
1915
1520
1923
1930
1935
1940
1945
1950
1955
1960
1965
1970
1978
19080
1985
1990
1995
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2008
2010
2015
2020
2025
2030
2035
2040
2048
2050
2088
2060
2068
2070
2078
2080
2085
2090
2008
2100
2108
2110
2118
2120
2138
2130
2138
2140
3143
2180
2183
a0
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.1313€-33,
.3062E~-33,
.1927E-33,
.1393E-33,
.6821E-34,
9.9828E-38,
DATA F1801/
4,9658E~37,
1,4273E-38,
2.0875E-40,
0. .
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DATA P2001/
¢ o. /

END

3.6243%-33,
2,1126€-33,
2.0794€-33,
8.3772E-34,
9.5407E-35,
5,.8822g-~36,

2.5652E-37,

5.4890E=-39,
0. [

12
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o
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“ o % e e e .
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-
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3,2575€-33,
2,1566E-33,
1,9533E-33,
6.2077E-34,
5.3093€-35,

2.7730€-33,
2,1213E-33,
1.6592E-33,
4,3337€-34,
3.0320E-35,

3.1672E~36, 1.7419E-386,
‘-29425"370 8536955-38.
2.86916-33, 1.2331£-39,
9. « 0.

0. ' 0. ¢
0. v 0. f
o. . 0. .
0. e 0. '
0. . 0. ,
0. . 0. .
0. v 0. '
0. , 0. '
Q. ¢ 0. 1
0. , ©. .
0. , 0. .
0. v 0. v
0. . 0. '
0. y 0 '
0. v 9. .
0. ., 0. .
0. » 0. f
0. . 0. '
0, . 0. '
0. y 0. .
0. v 0, f
0. » 0, '
Q. . 0. '
0. v O '
0. . 0. '
0. s 0. '
0. . 0. .
0. v 0. '
0. . 0. '
0. . 0. '
0. » 0. '
Q. 0, +
0. v Q. '
0. ' 0 ‘
0. » 0, '
0. . O .
0. . 0. s
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2.5292E-33,
2,2103E-33,
1.4521E-33,
2.7165E-34,
1.7429€-35,
9.3085E-37/

3.0554E~38,
5.1485E-40,
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BFH
BFN
BFH
BFH
BFH
8FH
BFH
8FH
BFH
BFH
BFH
8FH
8FH
8FH
BFH
BFH
BFH
BFH
BFH
BFH
BFH
8FH
BFH
BFH
BFH
BFH
BFH
BFH
BFH
BFK
BFH
8FH
8FH
BFH
BFH
BFH
BEM
8FH
BFH
OFH
BFK
BFH
BFN
8FN
BFH
8FY
BFM
8FH
8FN
BFN
BFN
BFH
8FH
N

2165
2170
2175
2180
2188
2190
2195
2200
2205
22190
2218
2220
2225
2230
2235
2240
2245
2250
2255
2260
2265
2270
2275
2260
2285
2290
2285
2300
2363
2310
2316
2320
2328
2330
2335
2340
2348
235¢
2355
2360
2363
2370
2375
2380
2305
2390
2398
2400
2408
2410
21418
2430
2428
2430



BLOCK DATA TRFN TRE 100

ce BLOCK DATA TRE 105
c LOWTRAN TRANSMITTANCE FUNCTIONS TRE 110
COMMON /TRFWFQ/ TR(67),FW(67),F0(67) TRE 115

DATA TR/ TRE 120

1 .9988, .9980, .9960, .9940, .9920, ,9900, .9800, .8700, TRE 125

2 ,9660, .8500, .9400, .9300, .9200, .9100, .9000, .8800, TRE 130

3 .8600, .B400, .8200, .8000, .7800, .7600, .,7400, .7200, TRE 135

4 .7000, .6800, .8600, .6400, .86200, .6000, .5800, .5600, TRE 140

5 ,5400, .5200, .5000, .4800, .4600, .4400, .4200, .4000, TRE 145

€ .3800, .3600, .3400, .3200, .3000, .2800, .2800, .2400, TYRE {50

7 .2200, .2000, .1800, .1600, .1400, ,1200, .1000, .0B0O, TRE 185

8 ,0600, .0400, .0300, .0200, .0150, .0100, ,0080, .0060, TYRE 160

9 .0040, .0020, .0010/ TRE 165

c FW WATER VAPOR AND UNIFORMALY MIXED TRANSMITTANCE TABLE TRE 170
DATA FW/ TRE 175
1-2.3468,-2.0362,-1.6990,~1.4815,~1,3279,~1.2007, =-,.7825, -.5229, TRE 180

2 -.3468, ~-.1938, ~.0655, .0414, (15583, ,.2430, .3324, ,4838, TRE 185

3 .6128, ,7243, .8261, .9191, 1.0000, 1.0792, 1.1461, 1.2122, TYRE 190
41,2672, 1.3284, 1.3892, 1.4409, 1.4955, 1.5441, 11,5966, 1.6435, TYRE 195

% 1,6857, 1.7340, 1.7782, 1.8261, 1.8692, 1.9191, 1,9838, 2.0086, TRE 200

6 2.0807, 2,1038, 2.1461, 2.1875, 2.2304, 2.2788, 2.3263, 2.3717, °TRE 205

7 2.4183, 2,4699, 2.5159, 2,5740, 2.6284, 2,6902, 2.7559, 2.826t, TRE 210

8 2.8031, 3.0000, 3.0607, 3.1461, 3.2041, 3.2718, 3.3054, 3.3444, TRE 215

9 3.3979, 3.49t4, 3.5682/ TRE 220

c F INFRARED O OZONE TRANSMITTANCE TABLE TRE 225
DATA FQ/ TRE 230

1-1,6778,-1.3980,-1.1192, -.9508, -.8239, -.7258, =-.4318, -,2366, TRE 235
2 ~.1074, 0.0000, .0969, .1761, .2304, .3010, .3522, .4624, TYRE 240
3 .5563, .643%, .7243, .7924, .8573, 9191, ,9731, 1.0253, TRE 245
4 1.0718, 1.1173, 1.1614, 1.2095, 1.2480, 1.2900, 1.3283, 1,3617, TRE 250
6 1,3979, 1.4393, 1.4698, 1.4983, 1.5314, {.66B2, 1.6021, 1,8335, TRE 255
6 1.6721, 1.7076, 1.7482, 1.7924, 1.8325, 1.0865, 1.9398, 2.0000, TRE 260
7 2,0607, 2.1206, 2.1903, 2.2$52, 2.338Y, 2.4313, 2.5185, 2.6435, YRE 265
8 2.7853, 2.9777, 3.1072, 3.2553, 3.3617, 3.4771, 3.5563, 3.6233, TRE 270
€ 3.7076, 3.8325, 3.9348/ TRE 276
END TRE 280
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BLOCK DATA CtD 8Ct 100

Ce BLOCK DATA OCt 108
c WATER VAPQR BAND MODEL ABSORPTION COEFFICIENTS 0C1 110
c C1 LOCATION = 350 CM-1 oCt 118
[+ Ct LOCATION 1770 V = 9195 CM-1{ oCt 120
c C1 LOCABION 1771 V a 9875 CM=-1{ DCt 12
[+ ‘Ct LOCATION 2355 V = 12795 CM-1 81 13
. [ Cl LOCATION 2356 V's 13400 CM~t bCt 138
[+ LOCATION 2580 v = 14520 CM-~-% OC1 140
c COMMON /C€1/C1(2580) OC1 148
COMMON /C1/ €C01(190),C191(190),C381(190),C571(190),C781(180), oC1 150
X C951(190),21141(190),C1331(190),C1821(190),C1711(190), oC1 158
X €1901(190},C2081(180).C2281(180),C2471(110) DC1 1680
* DATA COt/ DC1 188
1 3.93, 3.72, 3,54, 3.42, 3.37, 3.37, 3.36, 3.33, 3.28, 3.13, oCt 179
2 3.02, 2,96, 2.97, 3.00, 3.08, 3.12, 3.08, 3.03, 3.00, 3.01, DCt 178
3 3.03, 3.07, 3,05, 3,01, 2,94, 2,83, 2.71, 2.62, 2.%8, 2,57, Dgt1 180
4 2,62, 2.67, 2.72, 2.71, 2.60, 2.46, 2.35, 2.26, 2.22, 2.23, 0C1 188
5 2,19, 2.17, 2.17, 2.20, 2.28, 2,34, 2.42, 2.39, 2.20, 2.01, DC1 190
8§ 1,92, 1,83, 1,78, 1,79, t.81, 1,84, 1,83, 1,80, 1.71, 1,81, 0Ct 198
7 t.39, 1.30, 1.28, 1.18, t.19, 1,18, 1.21, 1,33, 1.47, 1.83, DC1 200
8 1.54, 1.36, 1.12, .89, .69, .49, .60, .71, .79, .99, DC1 208
9 .8s, .73, .53, .43, .6%, .52, .e7, .73, .80, .83, oCt 210
$ .80, .83, .47, .32, -.08, -.21, -.29, -.2¢, =01, .08, oC1 218
$ .16, .09, -.03, ~.21, -.37, =.35, -.30, ~.3t, ~.37, =-.42, DCY1 220
$ -.48, -.42, -,40, -,39, ~.43, -,77, -.83, -.86, -.79, -.60, DCt1 228
$ -,50, -,42, ~-.39, -, 38, -.37, -,40, -,51, -,87, -.32. -,58, DC1 230
$ -.40, -.32, -.21, -.09, -.18, ~.16, -.19, ~-.28, -.33, =-.38, 0Ct 238
$ -.28, -.22, -.10, ~,08, ~-.t1, -, 13, =-,27, =-.27, -.18, .06, DCt 240
$ .1y, ,23, ,26, .19, .11, 0,00, -.09, .02, .08, ,12, DC1 24
$ .22, ,28, .39, .54, .68, .75, .79, .79, .7t, .69, 0Ct 28
$ .76, .88, 1.0t,.1.16, t.18, 1,14, 1.05, 1,02, 1.1, t,23, oC1 288
$ t.44, 1,75, 1,83, 1.99, 2.05, 2.03, 2.00, 1.96, 1.90, 1,86/ 0Ci1 260
DATA Ct9t1/ DCt 263
11,91, 2.08, 2.24, 2.41, 2.63, 2.68, 2.67, 2.73, 2.79, 2.01, oCt 279
2 2.91, 2.83, 3.02, 3.16, 3.23, 3.30, 3.34, 3.43, 3.57, 3.89, 0Ct1 278
3 3.59, 3.88, 3,57, 3.61, 3,71, 3.71, 3.69, 3.684, 3.60, 3.68, DC1 280
4 3.80, 3.95, 4,08, 4,05, 4.02, 3.99, 3.96, 4,01, 4.13, 4,22, 0C1 268
§ 4,35, 4.49, 4,58, 4,82, 4.63, 4,61, 4.57, 4,56, 4,58, 4.8, 0Ct 290
8 4.49, 4.46, 4.40, 4,28, 4.14, 3,92, 3.63, 3.38, 3.16, 3.10, 0Ct1 298
7 3.24, 3.47, 3,66, 3,80, 3.83, 4,00, 4,04, 4,15, 4,33, 4,31, fCt1 300
@ 4,35, 4.31, 4,23, 4.20, 4,24, 4.28, 4.35, 4,42, 4.42, 4,44, DCt 308
- 9 4,43, 4,40, 4.30, 4,22, 4.13, 4.07, 4.12, 4,19, 4,23, 4.23, oct 310
$ 4,18, 4.04, 3.99, 3.94, 3,93, a.9¢, 3.86, 3,03, 3.00, 3.79, DCt 313
$ 3.%0.°3,64, 3,40, 3,30, 3.3t, 3,42, 3,52, 3.52, 3.49, 3.41, 0Ct 320
. $ 3,21, 3.14, 3,10, 3,008, 3.11, 2.98, 2.89, 2.78, 2.74, 2.78, oCt 339
$ 2.72, 2.76,- 2,682, 3,85, 2.86, 2.78, 2.84, 2,60, 2.68%, 2,64, 0Ct 330
- $ 4.56, 2.49, 2.37, 3.25, 2.14, 2,008, 2.0¢, 3,20, 2,31, 2.28, 0CY 338
$ 2.18, 2.08, V.00, 2.03, 2.05, 1.06, 1.84, 1.72, t.64, V.09, 0Cct 340
$ .87, 1,57, V.60, 1,63, .81, ¢,36, t.07, .9t, .87, .92, 0Ct 348
$ 1,04, 1,01, .82, .84, .02, .87, 1,01, 1,08, 1.10, 1,08, 0C1 3o
$ 1.0, .9y, .79, .65, .47, 4, .39, .36, .34, .33, pCt 383
$ .30, .43, .46, .48, .39, .27, .2v, .22, .20, .3¥W/ 0Ct 360
DATA Ca81/ 0ct 368
.38, .37, .29, .19, .13, .11, .03, -.05, =.12, =, 24, 0Cc1 37
.2 =31, =.39, -.43, "-501 .89, -.68, =73, -,80, -'30"‘t°°y oc1 87
3-1,14,=1,22,~1,27,-1.28,=1. 33.-1 32,=1.43,~1,81,-1,83,~1,74, DSt 380
4-1,82,-1.68,-2,09,-2,21,-2.21,-2.14,-2.27,-2,36,~2,81,-2,08, DCt 388
"2.70."2.03.‘2.57.‘3.50-'3-50.'3.070'3-09.'3-.7.'2..'."3&3. 0Ct 380
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X 6-2,52,-2,42,-2,29,~2,14,~2,00,=1,87,=1.71,=1,51,~1,39,-1,27, 0t 395
N 7-1,12,-1,0t, -,89, -, 75, -.88, ~,57, -.47, -.,42, -,32, =,27, DCi 400
8 ~.26, .19, ~=.13, =.11, =.01, .05, .08, .17, .25, .31, DC1 405
9 .41, .43, .44, .43, .38, .35, .31, .25, .25, .22, pct 410
$ .2, .33, .49, .65, .76, .71, .51, .30, .13, .10, DGt 415
$ .17, .24, .31, .38, .45, .51, .s6, .80, .83, .62, oCt1 420
$ .63, .64, .66, .69, .76, .75, .74, .70, .62, .53, DCi 428
$ .46, .39, .38, .37, .38, .42, .47, .50, .58, .69, pct 430
$ .7, .62, .64, .68, .76, .90, 1.11, 1.13, 1.10, .87, DCt 438
$ .98, 1.17, 1.38, 1.52, t.70, 1,76, 1.84, 1.92, 1.90, 1.87, DC1 440
$ 1.91, 2.02, 2.13, 2.10, 2.18, 2.22, 2.25, 2.03, 2.01, 1.77, DC1 445
$ 1.93, 2.19, 2,28, 2,14, 2.15, 2.22, 2.01, 2,14, 2.26, 2.386, DCi 450
$ 2,51, 2.66, 2,73, 2.68, 2.69, 2.64, 2,22, 1.9%, 1.61, 1,11, OC1 455
$ .88, .83, .89, 1.20, 1.62, 1.82, 1.99, 2.01, 2.14, 2.18/ DC1 460
DATA C571/ OCt 468
12,21, 2,30, 2,33, 2,42, 2.50, 2,51, 2.49, 2,46, 2.42, 2,37, DC1 470
2 2.37, 2.33, 2,31, 2.43, 2.56, 2.61, 2.63, 2.80, 2.50, 2.38, OC1 478
3 2.41, 2.34, 2.31, 2.32, 2.40, 2.27, 2.32, 2.22, 2.09, 2.08, OCt 480
4 2.17, 2.41, 2.77, 2.68, 2.49, 2.29, 2.23, 2.42, 2.61, 2.58, DC1 488
-5 2.49, 2.40, 2,39, 2.51, 2.60, 2,68, 2.68, 2.70, 2.82, 2,83, DC1 490
6 2,82, 2.81, 2.84, 2,88, 2.91, 2,96, 3.03, 3,08, 3.21, 3,30, OCt 495
7 3.40, 3.52, 3.49, 3.46, 3.51, 3.54, 3.56, 3.55, 3.57, 3.61, oc1 500
8 3.71, 3.80, 3,92, 3,99, 4.06, 4.02, 4.06, 4.12, 4.28, 4,30, DC1 508
9 4,22, 4,32, 4,42, 4,53, 4.64, 4,55, 4.40, 4,28, 4,32, 4.38, DC1 510
$ 4.37, 4.24, 4,13, 4.14, 4.20, 4.25, 4.32, 4.35, 4.31, 4.27, pCt 518
$ 4.25, 4,27, 4.31, 4,36, 4.41, 4,52, 4.59, 4.71, 4.79, 4.81, oCt 520
$ 4.73, 4,61, 4,42, 4,28, 4.08, 4,00, 3.88, 3,86, 3.92, 3.98, oct 625
$ 4.12, 4,18, 4.31, 4,37, 4.42, 4,50, 4.53, 4,58, 4.59, 4.61, DC1 530
$ 4.61, 4.59, 4.53, 4.49, 4.44, 4.41, 4.40, 4.34, 4.30, 4.26, DCt 538
$ 4,09, 3.%8, 3.87, 3.78, 3.77, 3.79, 3.75, 3.72, 3.62, 3,56, DCI  S40
$ 3.51, 3.48, 3.32, 3.18, 3.07, 2.968, 2.87, 2.80, 2.88, 2.58, oci 545
$ 2,59, 2.51, 2,59, 2.57, 2.50, 2.42, 2.32, 2.20, 2.12, 2.00, oCi 550
$ 1,92, 1.79, (.63, 1.60, 1.89, 1.78, 2.04, 2,00, 1.81, 1,70, DCi 885
$ 1.63, 1.61, 1.60, 1.49, 1.14, 1.35, 1,64, 1.69, 1.70, 1,59/ 00t 560
DATA C761/ DC1 585
1 1,45, 1.29, 1,19, 1,08, 1.02, 1.04, 1,10, 1.16, t.20, 1,23, 0Ct 870
21.22, 1.08, t.08, 1,06, .89, .93, .73, .%8, .54, .77, DCt 579
3 .81, .74, .77, .57, .48, .43, .38, .12, .10, .20, oCy 58
4 4, .37, .31, L1, =13, =21, -.32, -.36, ~.39, =.33, o1 58
$ -.39, -.45, -,50, ~.56, -.62, ~.68, -.77, =.84, =.91,-1.060, DCt 590
6=1.11,-1,19,=1,28,=1,31,-1,39,~1,43,~1,48,-1,52,~1,57,=1.69, oC1 548
7-1.61,~1.60,~1.68,~1,51,~1,42,~1,32,~1.28,~1.16,~1.00, ~.83, 0C1 600
8 -.71, =.81, =62, =,43, =.36, ~.30, =.21, =.19, =17, =, 15, 0Ct 008
9 =13, =,17, =, 19, =,12, -,08, ~-,01, 0.00, -, 11, -.23, =32, ocy 610
$ -.44, -.81, =.48, -.47, -,42, =, 40, =.40, -.39, -.37, ~.33, DCi 618
$ -.48, =.75,~1,13,~1.58,~1.80,~1,68,~1,52,=1,38,=1.19,=1,02, 0C1 820
$ ~,88, -,66, ~,6%, -.63, -.62, ‘-eao =73, ~.79, -.868, -.04, pC1 628
‘ =, 70, ~,59, «,43, -.39' ’050‘ -,81, -.14, '.79. "c’ec -,89, [14] 330
$ -.62, -,69, =.52, -.48, =,48, ~.42, =.39, -,28, ~-.33, -.29, 0C1 838
§ ~.26, -.23, -.22, -,26, -.37, -.50, -,60, .60, -.B1, =,46, DCt &40
§ -,42, ~,43, =45, -.38, =,24, - 14, -,08, -,08, 0.00, ,it, 0Ct 843
$ .32, ,49, .42, .32, .29, .22, .28, .45, .38, .62, 0Ct 680
$ .85, .71, .75, .80, .83, .83, .87, .90, .93, 1.00, DCt @658
$ 1,04, 1,15, 1,22, 1,32, 1.31, 1.32, 1,33, 1,48, 1,78, 1.8%/ 0Ct 680
- DATA CO81/ pct  8es
1 2.0, 1.02, 1.86, 1,89, 1.02, 1.98, 2.03, 2.39, 2.31, 2.48, 0C1 670
% 2.70, 3.7, 2.76, 2,78, 2.70, 2,77, 3.08, 2.94, 3.05, 2.94, pc1  §18
3 3.23, 3,20, 3.9, 3,32, 3,11, 3,41, 3,31, 3.36, 3.48, 3.36, 0Ct @80
4 3,39, 3,50, 3.41, 3,22, 3.19, 2.08, 2.789, 2.08, 3.02, 2.82, 0Ct @88
by
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§ 2.96, 2.86, 2.92, 2.92, 3.0%, 3.22, 3.60, 3.78, 3.81, 3.98, oc1 890
3 3.76, 3.62, 3,34, 3,08, 3.9, 3,16, 3.37, 3.41, 3.30, 3.33, DC1 695
! . 7 3.33, 3.51, 3.48, 3.43, 3.82, 3,31, 3.40, 3.58, 3.61, 3.49, 0Ct 700
8 3.46, 3.42, 3.19, 3.18, 3.30, 3.00,-2.99, 3.21, 3.11, 3.14, oct 708
9 3.10, 2.72, 2.81, 2.95, 2.69, 2.73, 2.72, 2:47, 2.51, 2,680, Dt 740
$ 2,42, 2.37, 2.73, 1.91, 1.87, t.81, t.78, 1,83, 1.51, 1,62, DC1 718
$ 1.59, 1.580, .42, 1.32, 1.22,7 1,12, 1.08, 1.02, .97, .92, oc1 720
- $ .%0, .87, .84, .B2, .79, .78, .78, .75, .72, .71, oCt 728
$ .7, .70, ' .89, .87, .61, ,5%, .82, .48, .41, .39, DCt 730
$ .38, .33, .32, .30, .%, .30, .29, .28, .27, .26, DCt 738
$ .25, .23, .22, .21, .20, .18, .14, .13, .06, .01, DC1 740
$ -.03, -.07, =.11, =16, =.21, =,24, -.29, -.32, ~.38, ~.41, DC1 748
” ’ $ -.48, -,50, ~-.54, -, 681, ~, 89, -.76, ~.84, =-.90, ~.97,+1,01, 0C1 750
: $-1.10,-1.13,~1,19,~1.22,-1.28,~1.30,~1.33,~1.36,~1.39,+1.43, 0Ct 758
$=1,48,-1.50,-1,52,~1,57,-1.61,~1.66,~1.70,~1,72,~1.78,~1.81/ oc1 780
DATA Ct141/ ) DC1 768
1-1,89,-1,.92,-2.00,-2.08,~2,16,-2,24,~2.31,-2.40,-2.48,~2,54, oci 770
2-2.61,-2.71,-2.83,-2,95,-3.1¢0,-5.00,-5.¢0,~5.00,~5%.00,~5.00, oCt 778
3-5,00,-3.00,~5.40,-5.00,-5.00,-5,00,~5.00,-5.00,-5,00,~5.00, gg1 780
4-5,00,-5,00,~5.§0,~5.00,~5.00,-5.00,-5,00,~5,00,~5.00,~8.00, i 785
$-8,00,-5.00,~5.§0_-56.00,-5.00,~-5,00,-5.00,~5,00,~5.00,~5.00, 0C1 790
8-5.00,~5.00,~5,80,-5,.00,~5.00,-5,00,-5.00,-5.00,-5,00,+5.00, oCt 7198
7-%.00,~5,00,~5,00,-5.00,~5,00,~-5.00,-5,00,-5.00,-5.00,-5.00, DCt1 800
8-5,00,-5,00,-5.00,-5.00,~-5,00,-5,00,~5,00,~5.00,~5.00,~5.00, 0Ct1 803
9-5,00,~5.00,~5.00,~5.00,~5.00,~5,.00,~5.00,-5,00,~8.00,-8.00, oCt 310
$-3.78,-3.33,-3.01,-2,82,~2.68,-2.49,~2.30,-2,.13,-2.00,~1.81, DCt 818
s"05°|'1-4"'1.‘3' ".90.“.79' -,03, -.48, "'360 -, 28, =-,16, DCt 8a72»
$ -.06, .08, .20, .28, .41, .84, .69, .80, .92, 1,04, oCt 825
$ 1.19, 1,19, 1.01, .98, 1.02, t.19, t,29, 1.30, 1.29, 1.38, oc1 830
$ 1.19, 1.39, 1.42, 1,43, 1,70, .62, 1,54, t.41, 1,53, 1,86, 0C1  83s
$ 1,98, 1.97, 2,02, 2,01, 1,94, 1,94, 1.83, 2.03, 2.21, 2.42, 01 M40
$ 2.30, 2.18, 2.02, 2.02, 2.02, 2.13, t.90, 1,71, 2.01, .58, DCt 48
$ 1.56, t.51, 1,30, 1,63, 1,84, 1,67, 1.70, 2,22, 2.39, 2.38, 0Ct 80
$ 2,30, 1.93, 2.39, 2.49, 2.52, 2.87, 2.2t1, 2.18, 2.40, 2.41, DCt 883
$ 2,45, 2.51, 2,23, 2.49, 2.30, 2.6t, 2.72, 2.52, 2.€3, 2.58/ 0C1 880
DATA C1331/ ‘0Ct  g8s
1 2,5%, 2.70, 2.62, 2.62, 2.80, 2.74, 2.79, 2,74, 2.70, 2.88, DC1 870
2 2.8v, 2.72, 2,76, 2.84, 2,92, 2,98, 2.88. 2,88, 3.02, 9.06, ogt  ars
3 3.28, 3.03, 3,14, 328, 3.03, 3.11, 3.15, 3.30, 3.31, 3.22, ©C1  geo
4 3,00, 3,08, 3,34, 3,40, 3.37, 3,32, 3.08, 3.09, 3,09, 3.01, wCl 868
$ 3.07, 3.07, 3.3, 3.21, 3,31, 3.67, 3.58, 3,79, 3.70, 3.49, 0C1 890
6 3.39, 3.14, 3,13, 3.0, 3.10, 3,01, 3.18, 3.32, 3.43, 3.35, . 0C1  ges
. 7 3,40, 3.39, 3,39, 3.51, 3.54, 3.42, 3.50, 3.67, 3.59, 3.63, - OCt 900
8 3.66, 3.48, 3,39, 3,49, 3.31, 3.41, 3.23, 3,32, 3.12, 2.9t, 0Ct 908
9 2,91, 2.78%, 2.78, 2,72, 2.62, 2.58, 2,32, 2.22, 2.00, t.97, D1 910
$ 1,68, 1,62, 1.64, 1,33, 1.56, 1,51, 1,52, 1.48, 1.42, .43, 0Ct  otB
$ 1,40, 1,41, 1,43, .56, 1,52, 1.5, 1.82, 1,39, 1.389, 1.30, 0C1 920
$ 1,09, (.18, 1,21, 1,20, 1.22, 1,20, t.18, 1,20, 1.9, 1,17, DCt  ¢28
$ 1.10, 1,10, v.09, 1,10, t.1¢, 1,04, .99, .90, .68, .94, oc: 930
$ .80, .90, .86, .7V, .79, .70, .7¢, .87, .82, ,%3, oGt  03%
$ .42, .31, ,20, .0%, -,08, =,17, ~,28, =38, ~.44, = 8. DCY 940
$ -,683, ~.73, =.83, =,93,1.04,=1,14,~1,24,~1,34,~1,.44,~1,54, 0C1 048
$=1.64,~1.74,-1.84,~1.94,2,04,~2,14,-2,24,-2.34,~2,44,~2.54d, 0Ut 980
$-2.64,-2,74,-2,84,-2,94,+3,04,-3,14,~3.24,-3,34,-3.44,~3, 54, LC1 953
$-3.64,-3.74,-3,84,-3.94,%4.04,~8,00,-5.00,-5,00,~5.00,+3,00/ 1 960
DATA Ci824/ 1 963
1-5,00.~5.00,~%,00,~5,00,-5.00,-5,00,-5,00,-8.00,-5.00,-8,00, -0Cs 970
2'5.90.'5.00.'5.00.'5.000"5-00-'5.00-'5-00.'5.00."5-00."5.00. ' DCY 9718
3-5,00,+8.00,-5.00,-5.00,~8.00,-4,00,~8.00,+6,00,%.0¢ ~3.00, DGt 980
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4-8.00,-%.00,-5.00,-5.00,-5.00,-5.00,-5.00,-5.00,~5.00,~8.00,
5-%,00,~5.00,-5,00,-5.00,~%5.00,-5,00,-5.00,-5.00,-5.00,~5.00,
§-5.00,~5.00,~5.90,-5.00,~5.00,-5.00,~5.00,-5.00_-5%.00,-5,00,
7-5.00,-5.00,~5.00,~5.00,-5.00,~5.00,~5.00,~5,00,-5.00,~5.00,
8~4.1%,-4.06,-3.97,-3.88,~3.79,-3.70,-3.61,-3.52,-3.43,-3,34,
"3.25,‘3.15"3.07.-2.9’,'2.89,-2.80,‘2.7'"2\52.'2.56"2.‘4,
$-2.35,-2.26,~2.18,-2.09,-2.00,-1.91,-1.82,~1,73,~1.64,~1,55,
$-1.46,~1.37,-1.28,-1,19,~1.10,~1,01, ~.92, -.83, -.74, -.85,
-.56, -.47, ~,38, ~.28, -.20, ~.14, -.09, -,02, .03, ,t0,
17, .22, .30, .35, .44, .45, .42, .40, .43, .46,
.50, .59, .71, .84, .93, 1.0v, t.08, t.07, 1.02, 1.01,
1.12, 1,23, 1.24, 1.28, 1.34, 1.43, 1.52, 1,56, 1,59, {1.56,
1.5, 1.61, 1.50, 1.70, 1,82, 1.92, 1.94, 1,89, 1.81, 1.45,
1,30, 1.28, 1,43, .50, 1.49, 1,55, 1.48, 1.32, 1.39, 1.53,
1.82, 2.23, 2.6t, 2.51,.2.20, 1,86, 1.81, 1,19, 1,32, 1.52,
1.70, 1.90, 2,01, 1.92, 1.91, 2,12, 2.10, 2.01, 2.18, 1,99/
DATA C1711/ ,
2.11, 2.28, 2.21, 2.13, 2.00, 1.9t, 1.92, 1,97, 1,88, 1.91,
1.91, 1.92, 1,93, 1.74, 1.61, 1.58, 1.27, 1,20, 1,18, t.11,
.99, .86, -,71, .60, .44, ,31, .19, .03, -.07, ~.2t%,
-.3%, =.49, -.84, -,79, ~.04,~1,11,-1.24,-1,41,~1.67,-1.73,
$-1.91,-2.09,-2.27,-2,.45,-2.63,~2.81,~2.99,-3,18,~-3,37,-3.56,
8-3.75,~3.94,~4,13,-4,31,-4.49,-4,66,-4.83,-4,99,-5.14,-5.28,
7-5.00,-5.00,-5.00,-5.00,-5,00,~5.00,-5.00,-5.00,-4.68,-4.26,
8-3.89,-3.67,-3.32,-3.11,-2.91,-2.89,-2.79,+-2.74,~2.63,-2.47,
9-2.&9.'2.20.'2.17.-2.23.-2.27,-2.32.'2.12.—2.08.'2.07.'2.07.
$-2.07,-1.98,~1.77,-1.70,-1.63,-1,60,-1.59,~1,43,~1,21,-1,18,
$-1.09,~1.13,~-1.29,~1.19, ~.98, -.93, +.87, =91, ~.88, =.71,
-.62, -.59, ~,58, ~.63, -.68, ~.39, ~.22, -.14, -,08, -.01,
~-.01, -.08, ~,20, -.16, -.02, .18, .32, .42, .37, .23,
A2, .18, .%8, .43, .89, .58, .53, .44, .39, .38,
3%, .23, .26, .19, .c8, .10, .18, .27, .38, .43,
.32, .37, .v8, .64, .87, .98, 1.00, 1,02, 1.13, 1,08,
1.08, 1.18, 1,16, 1,30, .41, 1,40, 1.32, 1,32, 1.37, 1.42,
1.50, t.42, 1.38, 1.36, 1.38, 1.49, 1.63, 1.62, 1.62, 1.70,
1.68, 1.60, t1.66, t.58, 1.63, 1.684, 1.5, 1.49, 1.49, 1.52/
DATA C13901/
1.58, 1.62, 1.62, t.61, t.61, 1.62, V.63, 1.7t, 1,72, 1,70,
1.70, 1.67, ¥,62, 1.66, 1.70, 1.67, 1.5G, 1,49, 1.42, 1.38,
1,25, 1.20, 1,13, 1,14, 1,19, 1,38, 1.50, 1.72, 1.86, 1,78,
1.82, 1.88, 1,82, 1.89, 1.99, 2,00, 2.14, 2,04, 2.02, 2.02,
{1.8, 1.90, 1,83, 1.8%, 1,72, 1,689, t.89, 1,50, §.36, 1.20,
.98, .63, .43, .29, .t6, .05, .02, .03, .03, .01,
-,08, -.18, ~,20, =, 11, =.08, -.03, -.14, =. 2%, -.08. -,08,
10, .18, .11, .32, .42, .44, .38, .28, .42, .4,
41, .33, ,32, .41, .50, .48, .31, .18, .08, .20,
.q1, .34, .36, .28, .35, .39, .42, .38, .32, .30,
16, =,01, -,23, -, A1, -.52, -,48, -,88, =-.61, -.,48, -,23,
$ ~-.03, .2, .36, .39, .47, .44, .40, .8t, .59, .83,
.69, .67, .48, .52, .82, .59, .55, .50, ,32, .28,
$ .ty, =08, -,10, -6, ~.43, -,62, ~.88,-1,00,~1,16,~1,31,

PWN~ BRGNS AM

L2 X 2 2 2" 2 2 J

- 8$=1.4%,-1.49,-1.78,-1,81,-2.04,~1,97,~1.97,-1.07,-1.87,-2.26,
" $-2,20,-2.01,~1,99,~2.00,-2.04,-2,37,~2.49,~2,44,+2,36,-2,32,

=2, |9.'2.10.-2.25.-2.13.“2.‘38.'3-‘4-'3-40.-2.,49..'2.48.*3a43.

$-2.40,-2.36,-2,40,~2,49,~2,59,-2.60,-2.69,-3,208,~3.81,-3,74,

‘-3-97.'4‘20.'l.43.'4‘65,'%2—9.-5.00.-5-00.-5.00.-B.OD.*B.OO/
DATA C2081/

- - 1=8,00,-~8.00,~8.00,~5.00,~8.00,+5.09,~8.00,-5.00,-5.00,~8.,00,

2'6.00."5-00 .“000"5!00]‘5'00.-’5000 "5-°°p'50°°.‘°u°° Q"bOO.
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988
990

1000

1005

1010
1048
1020
10258
1030
1638
1040
1045
1050
1055
1060
1063
1070
1075
1080
1085
1080
1085
1100
1105
1110
1115
1120
1125
1130
1135
1140
1145
1150
1185
1160
1168
1170
1178
1180
1185
1190
1198
1200
1205
1210
1218
1220
1226
1230
1235
1240
1248
1280
1283
1260
1285
1270
13718
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3~8.00,~%.00,~8.00,~5,00,~5.00,~5,20,~8.00,-5,00,~5.00,-5,00,
4'5.°°c"5-°°o"5.00o-5.°°.-5.00.-5.00o"'_S.OO.-5.00.-5.00.-5.00.
$-8,00,~5.00,~5,00,~8,00,-5.00,-8.00,-5.00¢,-5.00,-5.00,~5.00,
6-5.00,~5.00,~8.00,~5,00,-8.00,-3.71,-3.56,~3.40,-3.21,-3.06,
7-2,90,-2.74,-2,60,-2,46,~2.32,-2,17,-2,03,~1.87,=1.79,~1.74,
8-1,83,~1.82,~1.71,~1,.58,~1,49,~1.46,-1,46,~1,.49,~1.48,~1,25,
9-1,.24,~1.08, =.90,~1.06, =-.91, =.91,-1.01, ~.99, -.87, .92,
$ ~.79, ~.42, -.,54, -,38, ~.42, -.48, ~.34, ~.27, -.17, ~-.28,
$ -.38, -,22, -, 30, -.08, ~.01, -,20, . .08, .10, .08, .14,
$ ~,12, -.02, -, 02, ~,13, -.11, ~,10, =.08, -.056, -.04, ~,10,
$ ~.04, -.06, =.21,.~.38, -.61, ~-.40, =-.31, -.42, -.58, =~.57,
-, 54, -.24, .11, .51, .81, .79, .82, .26, -.3%1, -.87,
-.80, -.8%, -.50, -,39, -.10, .09, .06, .08, .18, .21,
.13, .22, .35, .S5%, .60, .81, .51, .40, .40, .43,
.42, .33, .43, .34, .22, .13, -.1t, -.31, -.31, =-.41,
-, 41, =-,39, =-.853, -, 69, ~.84, ~.88,-1,01,-1,10,-1.19,-1,29,
$-1,45,~1.49,~-1,67,~1,87,~1.51,~1,68,~1.60,-1,69,-1.83,*1,51/
DATA C22¢61/
1=1,42,~1.40,-1,24,~-1,38,~1.31,~1,30,~1.30,-1,28,~1,39,-1.33,
2-1.40,-1.35,-1,37,%1,39,~1.41,~1,49,~1,48,-1,56,-1,47,~1,486,
3-1.41,~1.42,-1,48,-1,41,-1,31,-1,15,-1,13,-1.20,-1.41,~1.088,
4-2,08,-2.08,-2,22,-2,35,-2,35,-1,98,-1.92,~1,78,~1.57,-1.69,
$~1,70,-1,70,~-1.66,-1.84,~1,50,~1,56,~1.42,~1,29,~1,38,~1,28,
6~1,48,-1,58,-1,44,~1,53,-1,48,-1.48,~1,58,-1,58,~1.69,~1.79,
7-2'00'-2-‘6.-1099.'2023"2-0‘."200"'2l39o":-74"3¢°9"304"
8-3.79,-4.14,~4,49,-4,84,-5,19,~2.48,-2.26,~1,99,-2.01,~2.14,
9-2,31,-2.18,-2,01,=1,99,-2.14,~2,41,-2.12,~1,99,~1,84,-1,79,
$=1.7¢,~1.78,-1,72,~1.668,~1.78,-1.52,~1.38,~1.29,~1,22, -.01,
$ -.90,~1.01, =-.76, ~.90, =.90, =.90,-1.19,-1,00, ~.79, ~-.68,
$-,68, -.73, -85, -~ 85, -.81, -,61, =.48, -.51, ~.92, =.83,
$ ~.61, -.41, -, 29, ~,29, -.681, -.74, =.19, -.18, 0.00, .t@©,
$ -.10, .20, .20, .02, .20, ~-.0%, .18, .29, .11, 0.00,
$ -.37, -.10, .02, .18, .20, ¢.0O, .09, .09, .08, .07,
«22, W41, .11, .21, .09, .2%, .20, .37, .28, .07,
.08, -,29, -.69, ~.69, -.74, ~,88,-1.0t, ~.86, =-.54, ~.19,
.19, .23, .20, .29, .28, .29, .B2, .54, .51, .60,
.40, .49, .48, .48, .49, .27, .06, -.33, -.81,-1.17/
DATA C2471/ .
1=1,11,=1.37,~1,52,~1,54,-1.94,~2,06,~2.06,-2.14,-1,96,-2.00,
2-2,00,-2,00,-2,23,~2,31,-2.31,-2,863,-2.31,-2,31,-2,31,-2,20,
3-2,.34,-2,34,~1,91,-1,82,-1.69,~1,586,~1.84,~1,01,~1,78,+1,03,
4=1,76,-1.54,~1,98,~-1.60,-1,68,~1,089,~1.86,-1,60,-1.71,~1,36,
8-1,36,~1.44,-1,48,~1,40,~1.48,~1,36,~1.45,-1,49,~1,88,~1.39,
6~1,23,~1.18,-1,18,-1,34,-1,36,~1,23,-1,23,+1,37,-1,30,-1,4C,
7-1.28,-1.37,-1.37,~1,32,-1.32,-1,22,~1.28,-1.30,~1.69,-3.07,
0*2.42"2-59.°2.58.-3.90.'2-58."2.43.'1-88.-1.80.-' 26,~1,16,
9-1,23,~1.10,+1,23,-1.10, -.083, =-.80, -.80, -.80, -.98, =.97,
$ -.97, -.91, =.92,-1,13,=1,24,-1,50,-1.89,-2,18,~2.32,~3.63,
8;:69‘.“-20.‘4.49.".78.'5-01.'5.07.‘5-07.'5.07.'5o°7.'5.07l

L1 2 2 2 )
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1280
1288
1290
1298
1300
1308
1310

1315

1320
1325
1330
133%
1340
1345
1350
1365
1360
1365
1370
1378
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1388
1390
1395
1400
1405
1410
1415
1420
1425
1430
1438
1440
1443
1450
1455
1480
1465
1470
1478
1480
1483
1490
1498
1800
1508
1810
1813
1620
1828
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BLOCK DATA C20
BLOCK DATA
UNIFORMLY MIXED GASES BAND MODEL ABSORPTION COErF1CIEMTS

INCLUDIHG C02,C0,N20,CH4

€2 LOCATION 1 v = 500 CM-1

C2 LOCATION 1515 v = 8070 cu~-1

C2 LOCATION 1516 V = 12950 CM=1

C2 LOCATION 1575 V = 13245 Cu-t

COMMON/C2/ C2(1575) .

COMMON /€2/C001(190),C191(190),C381(190),C871(190),C781(190),
X €951(190),C1141(190),C1331(190),C1521(85)

OATA CQO01 /
1-4,25,-3.70,-3,20,-2.75,-1.90,~1.73,-1.51,=1.29,~1.11, =91,
2-.71, -,51, =30, -.06, .22, .48, .76, 1.08, 1.29, 1.56,
31.76, 1.91, 2,08, 2,23, 2.36, 2.51, 2.72, 2.90, 3.12, 3.37,
4 3.8, 3.69, 3.79, 3.86, 3.88, 3.86, 3.73, 3.88, 3.38, 3.17,
5 2.86, 2.73, 2,52, 2.31, 2.17, 2,01, .89, 1.77, 1.63, 1.47,
8 t.2¢, .92, .53, .23, -.t7, -.53, -.74, -.81, ~.84, -.88,
7-1.00,-1.18,-1,.42,-1,61,-1.86,-2,10,-2.29,-2.51,-2,72,~2.9t,
8-3,14,-5.00,-5,00,-5,00,-5.00,-6.00,-5.00,-5,00,-5,00,-5,00,
9-5.00,-2.68,-2.47,-2.19,-1.97,-1.71,-1.50,-1.32,~1,21,~1.13,
$-1.09,-1.11,-1.10,~1,09,-1.01,~1.01,~1.11,-1.33,~1.66,-2.13,
$-2.51,-2.83,-2,71,-2.39,-2.09,-1,78,-1,59,-1,33,~1,18,-1,01,
$ -.96, ~-.91, -,90, -.87, -.80, -.79, -.86,~1,07,~1,28,-1.69,
$-2,11,-2,74,~3,09,~3.50,-3.03,-2.58,-2.23,-1,89,-1,54,-1,28,
$~1.13,-1.11,-1,16,-1,20,-1.23,-1.21,-1.17,=1.12,=1.15,~1,19,
§~-4.20,-t.17,~1.02, -.89, -.68, -.42, -.24, -.01, .18, .40,
$ .87, .77, .96, 1.07, 1.13, t.11, t.08, 1,15, 1.27, 1.33,
$ 1.44, 1.40, 1,13, ,89,. .63, .%4, .6%, .78, .81, .86,
$ .82, .68, .47, .14, ~.12, -,48, -,92,-1.43,-1.09,-2.32,
$-2.81,-5.00,-5.00,-5.00,-3.14,-2.47,-2.00,~1,71,~1.59,~1.61/

DATA C181 / ,
1-1,69,-1.02,-1.87,~1.90,~1.94,-2.04,-2,10,~2,23,-2,32,-2.48,
2-2,71,-2.88,-3,09,-2.99,-2.43,~2,00,~1.69,~1,42,-1,38,~1,49,
3-1.70,-2.01,~2.41,-2,64,-2,63,-2,49,-2.38,-2.27,-2.16,~32.05,
4~1.94,~1.83,~1,76,~1.71,-1.70,~1.72,-1.81,-1,92,-2.03,-2.27,
5-2.61,-3.21,~4,01,~8,00,-5,00,~5,00,~5.00,-5.00,~5,.00,~8,00,
&+5.00,-5.00,~5,00,-5.00,-5.00,-5.00,-8,00,~5,00,~5.00,~8.00,
7-6.00,-%.00,-5.00,-5.00,~5.00,~8,00,~5.00,-5.00,~5,00,-%,00,
8-5.00,-5.009,-8.00,-5.00,~5.00,-5,00,-4,30,-3.42,-3.17,~2.98,
9-4.83,~2.77,-2.67,-2.67,-2.68,-2,508,+2.33,~-2.01 ,~1.64,=1,32,
$§ .97, -.76, -,.63, -.%9, ~.60, ~.63, -.60, =.07,-1,08,~1,26,
$-1.53,~1.87,~1,81,-1,93,~2.02,~2,21,-2,48,-2.60,~3.08,-3, 1,
3*3.09.-2.93.-3.78.-2.39.’&0' '-‘16’.-‘.36. -89, "o’a. "020'
$ 0.00, .08, .11, .13, .12, .07, .01, -.08, ~-.23, =.40,
$ -, 51, .53, -,57, -.60, ~.61, =, 73, -.31, =.958,~1.08,-1,02,
$ =91, -.68, ~. 41, -, 09, .19, .41, .78, 1.00, (.19, 1.39,

1,81, 1,68, 1.68, 1,71, 1.80, 1,0, 2.02, 2.18, 2,32, 2.%0,

2.61, 2.49, 2,81, 2.09, 2,98, 3,04, 3.14, 3,27, 3.4%, 3,88,

3.72, 3.90, 4.02, 4,22, 4.42, 4,61, 4.71, 4,73, 4,65, 4,83,

4.72, 4.78, 4.79, 4,50, J.062, 3,38, 2.79, 2.30, 1.86, 1,38/
DATA C3B1 /

1 .52, =.24,-1.69,-2.18,-2.01,~1,70,~1,61,~1,32,~1,20,-1.18,
3=1,32,1,18,24,25,=1,26,=1,20,=1,17,=1,20,=1,32,=1,54,=1,04,
3-2,16,=2.30,-2.26,~2,04,=1.71,~1,30,-1,08, ~,81, .61, =.49,
4 =-,48, =.47, =.40, -, 48, =37, -3t =34, =, 49, “.75,~1,11,
B'I.43.'2.°1.-3;00.'3.99.'2.07,'2.74.'9.91.-2.42.-2.31.-2‘39.

[ 2. 2 X ]

- 893,42,22,40,2.46,2.:49,-3,43,22,43,2,46,-2,83,-2,68,-2, 74,

7-2.82,-2,67,-2,63,~2.82,-2.79,+2,71,-2.08,~2,49,+2.40,~2,33,
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U X s

8~-2.26,-2.23,~2.20,~2,09,~-2.02,-1,96,~1.88,~1.84,-1,86,-1.886,
9-1,87,-1,83,-1,79,-1,73,~1.68,-1,64,-1,69,~1.74,-1,79,+1,87,
$-1.78,-:.83,-1,50,~-1,37,~%,21,-1,00, -.83, ~.68, ~.53, ~.41,
$ -.30, =19, =-.09, -.%4, .02, .10, .18, .18, .23, .28,
$ .27, .28, .24, .22, .7, .12, .07, -.01, -,07, -,09,
$ 3., .72. .91, 1,12, 1.08, .87, .18, -.11, -.38, =,28,
$-.17, -.08, 0,00, .08, .13, .18, .24, .27, .29, .30,
$ .29, .28, .23, .21, .13, .09, .02, -.04, -.18, =, 32,
$ -.51, -.72, -,98,-1,18,~1.50,-1,62,-1,81,+2,04,-5,29,~2.49,
$-2.62,~2.87,-3.03,~3,.21,-5.00,-5.00,-5.00,~5.00,-5.00,+5,00,
$~5.00,-5.00,~5.00,-5.00,+5.00,-5.00,+4.01,-3,38,-3.,01,~2.63,
$-2,.32,-2.09,-~1,98,~-1,94,-2.00,-2,14,-2,26,~2.20,-2.02,-1.82/
ODATA €571 /
1-1.59,-1.43,-1.38,~1.46,-1.64,~1.90,~2.09,-2,54,-2.91,-3.28,
2-3,61,-3.72,-3.64,-3.50,-3.41,-3,37,~3.30,-3.18,-3.01,-2.76,
3-2.51,-2,20,-1.80,~1.49, -1,22, -,97, -,72, -.49, -,20, ,03,
‘4 .20, .38, .51, .61, .87, .83, 1.00, 1.22, 1.38, 1.56,
% 1.70, 1.86, 2.0, 2.20, 2.31, 2.47, 2.81, 2.78, 2,92, 3.0,
6 3,05, 3.02, 2.98, 2.98, 3.01, 3.03, 2.97, 2.78, 2.43, 2.13,
7 1,83, 1.58, 1.49, 1,80, 1.87, 1.94, 2,22, 2.50, 2.71, 2.93,
8 3.12, 3.18, 3.17, 3.15, 3.21, 3.26, 3.19, 2.98, 2.59, 2.14,
9 1.70, 1.22, .85, -,27,-1,09,~-2,54,-3.00,-2.94,-2.78,-2.68,
$-2.61,-2.60,-2.63,-2,60,-2.57,-2,53,-2.57,-2.64,-2.77,-3.04,
$-3,38,-3.98,-5,00,-5,00,-5.09,-5,00,-5.00,-5.00,-5.00,-5.00,
$-58.900,~5.00,~5.00,-£,00,~6.00,-5,00,~5.00,-5,00,-5.00,~-5.00,
$-5.00,-4.00,-3.73,-3,62,-3.59,-3,53,-3.56,~3.57,-3.53,-3.51,
$~3.45,~3.37,-3.26.~-3.2¢,-3.18,-3.27,-3.36,-3,60,-3,96,-5,00,
$-5.00,-5.00,-5.00,+5.01,~5.00,+5,00,-5.00,~5.00,~5.00,-5,0v,
$-5.00,-5.00,-5,00,-5,00,~5.00,~5,00,-5.00,-5.00,-5.00,-5,00,
$-5.00,~5.00,~5.00,-5,00,-4.62,-4,07,~3.89,-3.75,~3.87,-3,65,
$~3,42,-3.35,~3.2¢,~3,13,-3,14,-3,11,-3,09,~3.10,-3.12,+3,23,
$-3.30,-3.38,~3.37,-3.49,-3.14,-3,08,-3.00,-2.93,-2.89,+2.91/
DATA C731 /
1+3.00,-3.08,-3,16,-3.31,-3.48,-3.71,-3,98,~5.00,-5.00,-5,0¢,
2-5.00,-4,52,~3,98,-3.69,-3.42,-3.18,-2.95,+2,77,-2.61,-2.48,
3~%.4%,~2.41,-2,40,-2.38,~2,34,-2.27,-2.21,-2,31,-2,48,-2.73,
4-3,21,~4,13,+5.00,-5.00,-5.00,-5.00,-5.00.-5.00,~5.00,-5,00,
6-5.00,~5.00,-5.00,~5,00,-5.00,~5.00,~5.00,+5.00,-5.00,~5,00,
6+5.00,~5.00,-4.13,~4.02,-3.9%,-3.96,~3.97,-3.73,-3.51,-3.29,
7~3,13,-2.99,-2.84,+-2,73,~2.69,-2.688,-2.69,-2,65,-2.62,-2.59,
8-2,57,-2,62,-2.81,-3,04,-3.21.-3.39,-3,42,-3.36,-3,2,,~3,03,
$-2,93,-2.00,~-2,64,-2.92,~3.37,~2.26,-5,20,~-2.13,-2.07,-2.02,
$~1,96,~1,08,~1,78,-1.63,~1.44,~1,31,-1,20,-1.08, =.98, -.04,
$ -.88, =76, =.52, =-.31, =-.08, ,i3, .30, .37, .36, .36,
$ 3%, .38, .39, .46, .48, .41, .23, ~.08;, -.38, ~.87,
$ ~.88, -.98, -, 98, -, 87, -.67, ~.36, ~.t2, .14, .44, .08,
$ .90, t.11, 1,19, 1,24, 1,25, 1,36, 1,27, 1.8, 1.59, 1,80,
$ 1,28, 11, AL, =28, ‘.07.-‘.32."‘-61.'1.53.-“42.*1.10.
$ =21, -.59, =27, =00, .29, .87, .73, .92, .81, .73,
$§ .79, .0t, 1,01, 1,03, .B@, .72, .83, .38, .12, .21,
§ .47, =.67,-1,23,-1,67,-2.31,-2,76,=3,24,-3.49,-3,51,+3,47,
$~3.39,-3.37,-3.43,~3,63,-3.60,-3,36,-3.10,-3.07,-2.96,-3, 08/
DATA CO5% /
1=3.14,-3,12,-3,23,~-3.07,+3,03,~2,47,~2.233,-2.07,-1.01,~t.78,
a=1,63,-1.46,=1,27,=1,23,-1,26,-1.,40,~1.87,-1,08,-2.20,-2.07,
3-3.74,-8.00,~5.00,-5.00,-5.09,-8.00,-5.00,-5.00,~5.00,-8.00,
4‘3.00.-5.00.-5.00.-6.00.-5‘00.-6.00.°5;00.'5.00.'5-00.'8‘00.
.-8.00.-5.@0.-3.00.-3.00-‘8‘00.'5.00.‘B‘OO.-B.OO.-B;OO.'U.OO‘
-C'B.OOc‘G.OO.-B.OO.-B.OO."5c00.*6.00.'5.00.-5.00.-5.0°o'l.00.
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7-8.00,-8.00,-8.00,-5.V9,~8.00,-8,00,-3.00,-5.00,~5.00,~3.00, DC2: :::

.-6.00.'9.00.,‘5.00#5.0 '-slooo"ooo!"000;".0°0".°°0"0°0. DC2
0-8.00.'5.00.'5.00.'3.00.‘5-00.'5.000'5;00.'5.00.‘5.00.".00, 0C2 700
8-3.001—5.00;-’.00.-8.00.*5-00.-5-00."'-00.-9-00.-ﬁooo.-l'oo. D82 708
$-5.900,-5.00,~-8,00,-%,00,-5.00,~5,00,-%.00,~5,00,~8,00,-8.00, 02 746
$-8,00,-8.00,~85.00,-58,00,-5.00,-8,00,-5.00,-5.90,~8.00,-8,00, 0cz 718
8'3-00.'ﬂcoo."ﬁ.oo.-S.00.'5-00.-5.00.‘3.00,-5-00.4-00.'5.00. oC2 720
$~5.00,-5.00,-8,00,~5.00,-5.00,-8,00,~5.00,-8.00,~5,00,-8.00, oC2 728
"5.00.“’-00."‘.9‘ ’-‘01"-‘06"-‘a‘.'-‘o‘o|-‘oaso-‘¢‘7'.’c’°' 0C2 730
3‘3.73.-3.89‘.-3.32.-3.?2.-3.73.-3..9"3-31.-3.12.-2&‘.-2.03. 0C2 738
‘-2o"'-20,7'-21“.-20“0-2¢2..-=0290-203‘|-20°.0-‘0"Q.'0"| 0C2 740
$-2,27,-2.59,-2.98,-3,35,-3.69,-3.79,-3.68,-3.53,~3.46,-1,39, 0C2 745
"‘3.3‘9'3»1'1-2097"2c"0.303.|-2o"0"0.3.":“."10"e"1022/ DCR 750
DAYA C1t141 / DCa 83
1=1,08, ~.89, -.68, -.54, -, 71, =79, ~-.78, -.80, -, 40, -.854, 0C2 780
2 -.86,-1.37,-2,00,-2,44,-3.46,-3.72,~3.74,-3.%9,-3.22,-2.98, 0C2 768
3~2.52,~2.21,~1.64,-1,34,~1,08, -.06, -.72, ~-.81, -.70, =.72, 0oC2 770
4 -.87, ~-.57, -.38, -.51, -.97.-1.36,~1.09,-2,74,-3.18,~4.21, 0c2 7178
5-4.57,~4.62,-4.78,-4,87,-5.00,-5.00,-3.00,~5,00,-5.00,-5,00, DC2 780
6-4,.93,-4.46,-2,99,-3,45,~2.99,-2,63,~2.30,-2,09,~2,02,~2.12, 0C2 705
7-2,18,~2.13,-2,04,~1.78,-1.83,-2,08,-2.29,~-2.91,~3,01,~3.185, 0C2 790
$-3.22,-3.29,-3,58,-3.80,~4.468,~4,08,-5.00,~5.00,~5.00,-8.00, 0oCa 798
$-3.00,-5.00,~3,00,-5.00,~8.00,-5.00,~8.00,-5.00,~5,00,~8, 00, 0C2 800
$~4.01,~4.52,-4,11,-3.69,-3.09,-2,99,2.91,-2.89,-3.19,-3.20, 0C2 808
$-3.36,-3.62,+3.89,-3.02,~3.73,-3.53,~3.37,-3.15,~3,02,-2. 79, 0C2 o810
$-2.52,-2.38,~2.24,-2,19,-2.32,~2,41,-2.29,-2.08,~2,00,-2.18, 0C2 015
$-2.47,-2.91,-3,57,-4.69,-5.00,~8,00,-8.00,-%,00,-5.00,-4.61, 0C2 820
$-4.18,-3.99,-3,87,-2.30,-3.02,-2.74,~2.51,-2.20,-1.08,~1.7), 0C2 828
"1.57.“‘;3..".2‘g"o"t '4". "¢.7’ -, 70, '-601 '037. 'o‘.. DC2 830
$ -.04, -, 04, -,08, -, 18, -, 18, ~, 19, -,23, -.45,-1,02,-1,.97, €2 633
$-2,70,~3.71,~4,01,-4,20,-4.35,-4.98,~4.73,~4.81,-5.00,~8,00, 0C3 840
$-5.00,-5.00,~5.00,-9.00,-5.00,~8.00,-9.00,-5.00,-5.00,-%.00, 0C2 @48
$-5.00,-%.00,~3.00,~5.00,-8.00,-5,00,-5.00,-9.00,~5.00,-3.00/ 0C2 889
DATA C1331 / oC2 899
1~5.00,~%.00,~8.00,-5.00,-5.00,~5.00,-5.00,-5.00,~8.00,-5.00, 0c2 680
23-5.60,+5.00,~9.00,-5%.00,~5.00,-3,00,-8.00,~%.00,-5.00,-8.00, 0C2 668
3-5.00,~%.00,-8,00,-5,00,~3.00,~8,00,-3,00,~5.00,-5.00,-8,00, 0c2 a7t
4-3,00,~5.00,~8.00,~8.00,-%.00,~8.00,-9.00,-5.00,~5.00,-5.00, 0C2 o718
8-5.00,~5.00,-8.00,-5.00,-5.00,~5.00,~3.00,-5.00,-9.00,-5.00, 0C2 080
6~3,00,-%.00,-8,00,~4,71,~4.31,~3,99,~3.88,~3.50¢,-3.34,-3,22, 0z o83
7-3.23,~3.25,-3,24,~3.18,~3.10,-3.07.~3.18,-3.41,-3.67,74.12, 0c2 880
0-4»30.'5-00,'9.00.-5'00.'3-00.-5.00.'5‘00.'5.00.".61.M.\l. DC% 93
. 9~3.72,=3.48,~3,17,~2.98,-2.73,-2,63,-2.59,-2,59,-2.87,~2.49, 0C2 200
8 $-2.42,-3.38,~2,48,~2.62,~3.02,+3.49,~4,18,-3,00,~5,00,-8.00, 002 @08
“% 3-5.00.-5.00.-5-001'9‘00."5-00‘-3.00-'9‘00.-B.W.-‘.l’.-l.ﬂo. 062 010
¥ $=4,21,-3.90,-8,60,-3,56,-3.89,~3.51,=3,51,-3.49,~3.41,-3, 34, 0C2 918
W' $-3.34,=3,47,~8,00,~3,07,-4.23,-4,59,~3.00,-%,00,-8.00,~8.00, 0C2 820
Y . $~9.00,~5,00,-8,00,~3,00,+8.00,-5,00,~8.00,~8,00,~9.00,-4,92, 0C2 #as
\ '  $=4,81,-4,10,-3,70,-3.32,~3.03,+2.74,-2.43,=2.00,~1,03,~1,89, 002 o
b ) . 3"!.39."‘03, "n.‘. '9’°l -t7an '.N.'Q.OQ.-! ‘9"‘¢389-10‘?. 0ce 993
v . $=1.57,~1 -6‘." +B0 =\ .9';-2-0i,'3.1..'2-33.'2.47.-2.01 .-ﬂ.‘ll. L2 o940
e - 5‘3.97.-3.tD.-3,30.“3.‘4.‘3\03‘“3.“.'3-0.,“4.\5.“-32.“"01. 02 648
.- “"u"c"‘c.Do'ﬁcOO;".°°q"-°°|"°0°°o-s-°°o"‘A°°."04“"‘.4”/ pC2 0890
. : OATA C182\ / ) 0C2 58
' C1=3,34,=2.80,%2,12,~1,02,°1.87,%1,33,%1,18,-1,02, =.§2. =04, 002 w40
JA L) 2 "o... 33, “.14, =,00, 08, .3t 309, .93, c“o 12, [ ]
N 3 .05, .98, .02, 1,13, 1,18, 1,28, 1.17, 1,08, .98, .80, oc: 970
4 .07, 1,18, 1,37, 1,58, .74, 1,70, V.48, 1,03, .73, .23, 02 o
8 =~,.81,-t .ﬂ'r.-3.4..%‘00.'8‘00.-ﬁ.GO.-0.00.'G.OO.'S-W.*I.OO. X g’ ag
. » I“'-"oo - ’
& . 5&090‘50”0‘" 00,8 / 063 $80
5
§
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= e

¢
}3' BLOCK DATA C30 ocs 100
) ce BLECK DATA DC3 108
- c OZONE BAND MODEL A !SO”T!ON COE"xchN'rs 0C3 110
S ¢ C3 LOCATION 1 ve 878 033 118
‘ Ty [+ C3 LOCATION 810 V e 3270 C”'i RC3 120
a3 [ COMMON /C3/ C3(340) DC3 128
¥ COMMON  /C3/ C001(190),C191(190) ,Cant(18c) DC3 130
; R DATA CQO0t / DC3 138
PR 1-4,15,-3,81,~3, 00.-2 64,-2,12,~1,76,-1,80,~-1.21, ~.88, ~.48, 0G3 140
y 2 =.29, =.10, .02, .‘2. -24' 03:0 -43, .52, oSl. 165' 053 148
ﬁg 3 .72, .79, .76, .72, .68, .64, .68, .79, .82, .93, 0c3 150
N 4 80, .78, .68, .56, .49, .42, .34, .26, .14, ,02, 0C3 188
S -,14, -, 35, ~,51, -, 74, =.88,~1.17,~1.40,~1.58,~2.11,-2,47, ACI 180
, - 6-2.83,-3.24,~3.59,-3,94,-3.00,~5,00,-5.00,-5.00,~8.00,~8.00, 0C3 163
o 7-8.00,~5,00,-56.00,-3,00,-5.00,-4.46,-4.00,-3.8%0,-3. 14.-2 78, DCI 470
i '?’ .—3.41.'-2.10."1.78.-‘.‘9.'1.20. -.20, .18, .38, .57, .78, 0C3 1178
I < 9 .95, 1,20, 1.40, 1,68, 1.80, 1.97, 2.10, 2.21, 2.31, 2.38, DC3 180
i $ 2.40, 2.42, 2.58, 2.92, 2.20, 2.48, 2.54, 2.43, 2.30, 23.00, 0e3  18%
N $ t.20, .95, .92, .90, .90, .89, .90, .02, .94, .95, . OC3 190
'?’ $ .96, .95, .s0, .80, .68, .58, .40, .30, A6, .08, 023 198
a $ .02, =1y, =,22, ~, 41, =.86, -, 7%, -.09,-1.03,~1.18,-1,33, t 200
PA $-1.€0,-1.76,-1.90,-2.02,~3.21,-2.46,-2.59,~2.79,-3.00,-3.22, 0C3 205
3-3.3‘.".1Q.-S.OO.%.OO.*.’».OO.'S.QO-'5.00:"5.00.'5.00»"5.0&. DC3 210
$~8,09,-5.00,-8.00,-5,00,-5.00,~8.00,+5.00,-9.00,~8.39,-5.00, 0C3y 218
N $-5.00,~5.09,-5.00,-8.00,-8.00,-8.00,-5.00,+%5.00,~5.00,~8.¢0, 0C3 220
' 'j $~5,.00,-5,00,~8.00,-5,00,~-5.00,~-5.00,~-8.00,~5.00,~5.00,~3.00, 0C3 238
) . $~%.00,-5.00,+8.00,~5,00,-5.00,-8,00,~5.00,~8.00,~5.00,-8.00/ 0¢3 23¢
1 DATA Ct2i / 003 238
. N 1-5,00,-%.00,~8.00,-5,30,~5.00,-5.00,~-5.00,~-5.00,-5,00,-4.00, 0Ca 240
2~5.00,-5.00,-5.00,-2.00,-4.18,-3.0 ."3-56."3.41.'3.05."2-89. DC3 248
e 3+2.44,-2.19,+2.03,~1,86,-1.71,=1.96,-1.48,=1,39,~1.26,~1.13, 0C3 2%0
f'. 4 =97, =81, -, 68, -.48, ~.3%, =,22, ~.1&, ~. 06, =.02, =.00, 023 258
) . 5 -.18, =14, .08, ,28, -.02, ~.43, -.80, -.82, -.60, ~.74, oC3 160
6 ~.74, .79, -.84, -, 69, -.85, ~. 8!, =76, ~.70, -.68, ~.84, Iy 88
N, ) ? -.6% =-.868, -.72, «. 78, <.84, =.90,~1,02,-1.14,-1.24,-1.33, ey 270
(3 : Gt 4i,1,01,~1,77,-1.02,-..98,~2.0¢,-2.00,-3.09,-2.08,-2.03, BC3 278
(F ' 0=1,88,°1,93,1,087,+1,83,-1.76,1.71,~1.6%,-1.59,71,51,=1 .44, 0C) 280
5] $=1.36,-1,20,~1.18,~1.08, ~.93, =.89, =.79, ~.¢9, =.59, ~.49, Dca  ge8
$ =37, =28, =18, =10, .00, ,r6, .27, .38, .87, .78, - oCy aeo
7§ $ .93, 1, 1,20, 1,33, V.44, 1,46, 1,40, 1,48, 1,64, 1,88, 003 288
¥ . ‘S 1,48, 1.23, .66, .38, =.23, -.7\, =.646, =.38, ~.49, .44, 0C3y 300
p. . § =40, =40, -, 48, 7'.53, --a‘o -.7‘. ‘-39.“1-01."~"."-3§. 0c2 308
: : $=1.40,-1.56%,~1,66,~1,83,~1,08,-2.13,-2.28,-2.43,~3.04,-2.88, o3 0
’ €-3.07,+3,29,-3.50,~8.72,~3.04,-5.00,~5.00,~%.00,~5.40,~8.00, o3 e
$-%5,00,-3,00,~8.00,+5.00,~5,00,~%.00,-8.00,+5,00,~5. °5~°B 09, oS 20
. $-5.00,~3.00,~8.00,-8.00.+8.00,~5.00,-8.0¢,~3.00,~5.00,~5.00, 130 T I 1)
3 . : $-4,09,~3.00,-8.00,-8,00,-%.00,~5.00, "5 00,-5.00,+%.00,~8.00/ oy 330
Y . DATA CIRY / K3 I8
i 1=8,0¢,~8, QQ-“-QBQ'S.OGb“s'aQO‘S\OOl",'90-"s-°9¢‘soo°|'§\°°| oy 300
 2~8,00,-1.00,~8,00,~%,00,~%,00,+5.00,=8.00,+8.4:0,+5,00,-%,00, 0La 348
- 3+8,00,+8.00,+8,00,~8.00,5.00,+8.99,-8.00,~8,.900,~4,00,~8,00, K3 350
Y o 4«3,00,=8.00,~8.00,-4,16,~2,07, 3. 77, =2.58,=3.50,~3.07,-2.78, aI ass
b TR, 44,2 12,5108, 01 BT o 3 =, 0, 93, v 34 -89, .88, 0C3 380
€ ~. 81, =77, »,72, ~ 88, =.3), ~,80, -~ 83, -.49, ~. 41, =34, - D03 4
(IACY PR ML ] LS AN L S I LR N L FLI IS L 023 310
c-:.ai.va.o_i.-z.n.-a.u.ss.ng.-s‘oe.-s.um»a.w‘-a.n.wsaa. 023 3
R ; 053,373, 10,2, 79, ~2, 47,2228, w1 84,21, 73 01, 63,91, 82, %1, 41, oKy 380
A . - Lo B=1.33,%0.25,o1 .07, «1,00,91.02, «.98, «.49, «.83, «. 13, =49, [+ B 11 ]
. _.; : , - § w84, =,a2, w21, ~ 13, 03, B, .38, 3%, .39, e, AT
N : 4 .48, 40, .54, (SO a8, €8, 33, .G1, «.1f, ~.3), 0C3  asy
‘:5 B =58 w97, .03, = BB =04, =93, =91, ~.90. .03, «.30, oty 40D
®3 $ “n,a. -, 0‘9\ ;". -89, ~.89, “.85, .88, .87, -.83. o ] 403
Qe s B =10, w7, 480, =~ BN -1 03,00, T Y 20,21, 34,~1 .80 ,-1,89, 003 a0
B ‘ ;—: u.-‘:m,-g 93,23, 48,23, 77,4, 18,%8,00,48,00,8.09,-8.007 BZ3 4
. 2 : oy ano
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. 0Ce 100
SLOCK DATA C4D

0ce 108
K DATA ;
o Skﬂﬁou /CACB/ CAO1(114),C4118(19),C8(103) gg: :':
S N2 CONTINUUM ABSORPTION COEFFICIENYS oce 118
! < G4 LOCATION 1 V= 2080 CM-1 bce 120
35 € €4 LOSATION 133 Ve 2740 G-t bca 123
‘:E; .°Sféa§fo..’a...e-o.. g.gss-g;. :.33:—3;. §'§§§I§§' ;.gg::gg. gg: :23
o 2 1.31€~03, 1.73E-03, 2.27E-03, 2.73E-03, 3. + 3.386-03, oca 1o
g5y L48E- JA9E-03, 9.00E-03, 1.13E-02, 1.36E-02, 1. .
¥ $ph st damen Naad s AR
o e e O Ay Sl 6.60E-02, 8.B9E-02, 0C4 160
- 2 3 aeo0a 3 oot B-eoe-03: 3:oat-0a -08E-02, 8.38E-02 0C4 185
7 7.18E-02, 7.336-02, 7.80E-02, 7.84E-02, 8. : 8.39E-03, %4 163
. - ~02, 9.58E-0%. 1.0BE=01, 1,20E-01, 1. :
N 8§ oo i 69E-01, 1.60E-01, 1,51E-01, 1.37E-0%, oce 175
= 9 1.853E-01, 1.60E-01, 1. + 1.60E-01, - et gee 118
; - -01, 1.16E=01, 1.14E~01. 1.12E-0%, 1. .
o 3 ey o T 1.14E=01, 1.13E=01, 1.12E=01, 0C4 185
A% $ 1.11E=91, 1,14E6-01, 1.12€-0%1, 1. + 143801, 1. 126-01 oca 18
. - ~01, 1.025-01. 9.S0E-02, 9.50E-02. 9. :
0 s ooat-02! eiomear: 7.0SE-02, 8.50E-02, 6.10E-02, oce 199
N $ 8.65£-02, 8.20€-02, 7.65E-02, 7. 202, 8.20-02, 8. 1002 bce 198
.S0E-02, 4.956-02, 4.S0E-02, 4,00E-02. 3. . 3.50€-02, B4 200
o s . ~02, 2.502-02, 2.20€<02, 1.95€~02, 1.75E~02,
™ t V- eoteoy JiooEaa 2 . £-02, 9.S0E-03, 9.008-03. oce 210
o $ 1.60£-03, 1.40€-02, 1.30E-02, 1.05E-02, 9.50E-03, - oce 210
- -03, 5.50£-03, 4.7SE-03,
$ 8.005-03, 7.00€-03, 6.506-03, 6.0OE-03, 203, 4.78€-03 oce 213
’ .QDE-03, 3.7%E-03, 3.5CE-03, 3.00€-03, 2.50£-03, 2. . )
‘ : ;,325.331 |.a§§-oa: 1.70F-03, 1,60E~03, 1.506-03, 1.80€~03/ De 238
A can _ )
DA L, e, Lo, Lo s, B 5
~Q&, T7.83E~04, 6.41C-04 + 4.04E=04, 3, .
3 g:ggé'gA: a.gge-oai 1.94E-04, 1.57E~04, 1.318-04, 1.02E~04.. oce 249
& §.07E-G8; _ ooy 320
AN H20 CONTINUUM. 2
. OZONE U.¥. + VISIBLE BAND MODEL ARSOARTION COBRF ooy 380
€ CBLOCATION 1 'V = 13000 Ci=t oce 303
: ¢ OB LDCATION 48 Vv o 24200 CM=t g 20
200 € DV » 200 Ch~t . e a1
i € c8 LOCATION 67 Ve 27500 CMet g 00
o ¢ C8 LOCATION 102 V ~ 80000 CN=t gy a8
b C . 09 =800 (M) . . 7 o4 290
(VREs s o vt v e 8 B
VA ot~ «45E-02, 3.0 v 2.04€-02, 4.788-02, 3. 03, t
s gig;g:%éau:mm&u.uwbm,nubm‘nan. ges o
4 1.282-01, $.136-6), 1,0EE-Q, ¢, 18E~01, 1.19E-01; “;35232‘ %4 13
. 8 1.038-01. 0.24¢-02. :'§§§'2§‘ 187003 10760, .80E0Y, e 20
\ S 3 oeor DL TN Y £-02, ).17K-0%, 1.T08-c3. Bee 30
7 2.096-83, 1.G0E-02, 1.9M1E-02. 1.86£-03, 1. -9, 1.706-c3 = 3
. 10E-2), B.80F-0), €.:0£-63, 3.708~0), 3.20803, 3. .ot
R pled e b MR o B
7 . 08, . U, 7. 30evR4, . . R oY
e Daee ] g Slee Vo D) a3
3 ' a.ﬂ!'cii. 8680200, & "_?, "'g °‘a. 3. " N -, . oee 380
" 3 ; 2.835+02, 2.71€402, 3
HER A 11 3setes; Sribves 2.84E002, - - O%4 3%
) T % 3,.018000, 3.03E402, 3.030e00, a,“g’_ . 2080003, oca 3
‘ ‘ - o3, Y.AIA03. 9. 18E01
X $3.380002, 148003, 14800, 1.AHGE, 1IENA. 0. 180000 o4 arg
g% -4 Stedl, 6038001, 4.438e0), 3. AGEO1, 3.852%e01. .00RvOT, :
! : 3:§3§;o.: L20Ee01, 1.05H001, 8438400, B.338000, 8.604+00) 2 ;gg
3 o) L
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B8LOCK DATA
SLOCK DATA

MARDTA

MARINE AEROSOL UXTINCTION AND ABSORPTION DATA

CODED B8Y STU GATHMAN

NRL

COMMON/A/T1QEXT(40,4) , T20EXT (40,4), T3QEXT(40,4),
1T10ABS(40,4),T2QA85(49,4),T3QABS(40,4) ,ALAM(40) ,AREL(4)
DIMENSION A1({40),A2(40),A3(40),A4(40)
DIMENSION B1(40),82(49),B83(40),8B4(40)
DIMENSION Ct(40),C2(40),C3(40),C4{40)
DIMENSION D1(40),02(40),D3(40},D4(50)
DIMENSION E1(40),E2(40),E3(40),E4(40)
DIMENSION F1({40),F2(40),F3(40),F4(40)
EQUIVALENCE (A1(1), TIQEXT(1,1)), (A2(1),

+

EQUIVALENCE (B1(1),
(B3(1),

+
EQUIVALENC

+
EQUIVALENC

+
EQUIVALENCE (51(1).
+ (E3(1),
EQUIVALENCE (F1{1),
(F3{1),

+

DATA ALAM/
.2000,
2.0000,
4.5000,
7.9000,
11.0000,
18.5000,

* % % B &8

(A3(1), TI1QEXT(1,3)}, (
TAQEXT(1,1)},
T2QEXT(1,3)),
TAQEXT(1,1)),
T3QEXT(1,3)),
T1QABS(1,1)),
T1QABS(1,3)),
T2GABS(1,1)),
T2QABS(1,3)),
T3QABS(1,1)),
13QABS(1,3)),

E (Ci(1
(C3¢(

)
1)
E (01(1)
3(1),

.3000,
2.2500,
5.0000,
8.2000,

11,5000,
21,3000,

3371,
2.5000,
5.5000,
8.7000,

12.5000,
25.0000,

DATA AREL/50.,85.,95.,98./

DATA A1/
-3.3078,
-5, 1635,
~5.7705,
~5.6737,
~-5.5285,
-5.1980,
DATA A2/
-2.8367,
<4.4371,
=5.0883,
~5.1210,
-4.8738,
~4,54686,
DATA A3/
-2.3683,
~3.6604,
~4.3378,
'4-50590
-4,2468,
~3.9178,
DATA A4/
« -1,8982,
+ -2.5113,
® =3,14988,

L R IR 2 B I ) * % E &N

L 2R IR I 3 3 )

v pn

A

-3.4388,
-5§.3158,
-5.8315,
-5.6064,
-5.3874,
’5131160

-2,9363,
-4,.6037,
~5.1774,
-5 0976,
-4,7253,
-4.6661,

-2.4287,
=-3.8213,
~4.4459,
-4,5055,
-4,09%5,
=4,2387,

=-1.6092,
~2.6490,
-3.2828,

-3.4998,
-5,4223,
-5,8432,
-5.5378,
-5.1767,
-5.4009,

-2.3800,
-4.7610,
-5.2542,
~5.0614,
-4.5080,
~4,7701,

-2.4534,
-3.9963,
-4.5631,
-4.4942,
-3.8765,
-4,1491,

=-1.7007,
~-2.8160,
~3.4079,

A4(1),
(82(1),
(84(1),

5500,
2.7000,
6.0000,
9.0000,

14,8000,
30.0000,

-3.8225,
~5,00861,
~5.1790,
~5,621%4,
~5.0918,
~-5.4889,

-3.2310,
-4,3762,
-4,5523,
~5,0835,
~4.4260,
~4,88043,

-2.628%,
~3.7278,
~3.9208,
=4,4890,
-3.7923,
-4,2678,

~1.7488,

'207276.
-2.9518,

149

. 6943,
3.0000,
6.2000,
9.2000,
15.0000,

40.0000/

-4,0134,
-4.5108,
-6,2918,
-5.5180,
-§,0916,
~5,4794/

-3.3908,
-3.8438,
-4.6578,
‘5-03980
«4.4269,
-4,9083/

-2,7481,
-3.2000,
-4,0099,
-4,4811,
-3,7948,
=4.3079/

~1.8314,
~2.2826,
=1.9968,

T1QEXT(1,2)),
TI1QEXT(1,4))
T2QEXT(1,2)),
T2QEXT(%,4))
T3QEXT(1,2)),
TIQEXT(1,4))
T1QABS(1.2)),
T1QABS(1,4))
T2QABS(1,2)),
T20ABS(1,4))
T3QABS(1,2)),
T3QABS(1,4))

1.,0€00,
3.3923,
6.5000,
10,0000,
16.4000,

-4.4214,
-8.3517,
-5.5861,
~5.6882,
~5.1300,

-3.7440,
-4,6259,
-4.9749,
-5.0783,
~4,4640,

=3.0376,
-3.8873,
-4.3320,
“‘c“?‘ﬁp
«~3.8304,

-2.0198,
-2.6930,
-3.2074,

Ja‘#. \f Qﬁvr.a.i"'; ~¢%3 LA .'o 'afn *\.'l'

1.5380,
3.7500,
7.2000,
10.5910,
17.2000,

-4.8412,
-5.7328,
-5.6307,
=5.8047,
-5. 1459,

=4.1271,
~4,9388,
-8.0804,
~4.3779,
-4.4902,

-3.3782,
-4, 1888,
~4,4684,
-4.3860,
=3,8500,

-2.2704,
-2.v477,
=3.4012,

)
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¢ -3.495¢,
* -3,3106,
+ =2,9782,
DATA Bi/
=-0.5741,
~0.7237,
~1.0927,
=1.4649,
~1.6417,
=-1.4667,
DATA 82/
* -0.1808,
* ~0.2204,
s -0, 5277,
.
»
-

L 2R 2 O 3N AW 3

-0.9055,
~1.1017,
-0.8307,
DATA 83/
0.2478,
0.2938,
0.0701,
-0.2739,
-0.5142,
“0.2117,
DATA B4/
0.9239,
1.0193,
0.9306,
0.6907,
0.3974,
0.6899,
DATA C1/
4.1467,
2.1928,
2.2514,
2.2500,
2.1734,
2.1776,
DATA C2/
2.5481,
2.3195,
2.6334,
2.8606,
2.%264,
2.59719,
DATA €3/
2.9792,
3.0130,
3.oare,
3.008%6,
2.9679,
3.,0439,
DATA C#/
3.8%18,
3,6808,
3.6907,
3.7264,
3.8757,
3.7300,

LK N ]
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~3.8142,
-3.1626,
-3.10186,

=0.5495,
-0.7859,
-1.,1616,
=-1.5231,
-1.5982,
~1.5804,

-0.1611,
=0.2730,
-0.5937,
-0.9551,
=-1.0291,
-0.9352,

0.2556,
0.2573,
0.0141,
-0.3183,
=0.4211,
«0.3013,

0.9234,
1.0078,
0.8965,
0.8897,
0.4483,
0.6286,

2.1504,
2.2131,
2.3518,
2.2349,
2.140%,
2.1813,

2.8503,
2.8997,
2.8345,
21.8452,
12,4591,
2.0928,

2.0801%,
3.0119,
3.0449,
3.0733,
2.0424,
3.0489,

3.6528,
3.872p,
3.6334,
3.7210,
3.6514,
3.7202,

Ny

-3.5311,
-2.9455,
=3.2146,

-0.5407,
-0.8664,
-1,2559,
-1.4562,
-1.4677,
~1.6833,

-0.1540,
-0.3485,
«0,69866,
-0.9551,
-0.8689,
-1.0393,

0.2588,
0.2006,
-0.9792,
=-0.3508,
-0.2020,
~0.3962,

0.9233,
0.98877,
0.8358,
¢.6125,
0.5830,
0.5876,

2.1518,
2.2110,
2!2‘”!
2.2438,
2.1221,
2.1333,

2.5851¢,
2.60R0,
2.6273,
2.68438,
2.5099,
2. 8793,

2.980%,
3.0248,
3.0408,
3.06840,
2.960,
3.043%,

3,633,
3.6614,
3.6980,
3.71%8,
3.6603,
31548,

-

=-3.5369,
-2.8564,
-3.3390,

'0.53370
-0.9424,
-1.2119,
'1.41760
-1.3923,
-1.7932,

-0.1458,
~0.4413,
~0.6662,
‘0.95110
-0.7683,
-1.163t%,

0.2629,
0.1027,
’0.0844v
-0.3700,
«0,1710,
-0.5177,

0,922y,
0.5061,
0.7859,
0.8825,
0.6954,
0.4580,

2.1518,
2.2008,
2.2228,
2.2489,
2.1490,
2.0841,

2.5448,
2,89586,
.8104,
2.0469,
2.5641,
2.5493,

2.8769,
3.030¢,
3.0418,
3.0882,
3.0119,
3.0304,

3.8540,
3,887,
3.6998,
3.7482,
3,00%8,
30?"7.

150

-3.5377,
~2,8588,
-3, 3886/

~0.5059,
~0,7780,
-1,1778,
-1.4141,
-1,3911,
-1,8237/

=0.1069,
=0.2715,
=0.6037,
‘0095980
-0.7673,
=-1,2354/

0.3062,
0.2291,
-0.0062,
-0.3873,
=0.1693,
-0.6123/

0.9538,
0.9596,
0.8642,
0.5612,
0.6983,
0.3481/

2.160t,
2.1968,
2.2388,

2. 0005/

4.8%522,
2.5078,
2.6289,
2.6415,
2,567,
2.4884/

2.9037,
3.0145,
3.0480,
3.0%48,
3,0146,
2.988¢/

J.6574,
3.8171,
3.7009,
3,7187,
3.8077,
3.7230/

AR TXZN IS PR AR

=3.5240,
-2.8918,

=-0.5367,
-0.8613,
~1.2870,
-1,5730,
~1.4087,

-Q.1254,
-0.3017,
-0.7099,
~1.0R24,
-0.7772,

0.3021,
0.2511,
-0.0893,
=0.4980,
=0.1718,

0.9578,
1.0192,
0.8244,
0.,4578,
0.7068,

2.1671,
2.2282,
2.2431,
2,2438,
2.1749,

2.5782,
2.6117,
2.6291,
2.6010,
2.8¢861,

2.9989,
3.0290,
3.0620,
3.06320,
3.0301,

3,6607,
3.6873,
3.1,
3.1187,
3.7088,

o N NN

=3.4172, DMA
~-2.9211, DMA

=-0.6309, DMA
~0.9585, DMA
=1.4164, OMA
=1.8324, DMA
=1.4207, DWA

=0.1608, DOWA
=0.3917, DMA
=~0.8351, DMA
=1.1186, DMA
~0.7922, OMA

0.3207, DMA
0.1858, DMA
-0,1973, OMA
~0.5325,  DMA
=0.1827, DMA

1.0982, DMA
0.9964, DMA
0.7549, DMA

0.3987, DMA
0.7036, DMA

DMA

DMA
2.1870, OMA
2.2326, OMA
2.2464, DMA

2.2068, DMA
2.1771, DMA

OMA
OMA
2.85831, OMA
3.6243, DaA
2.6620, OMma
2.8501, OWaA
2.5918, OMA
DA
A
3.0093, OMA
3.0420, DMA
3.0803, OMA
2,0982, OWA
3.0383, ONA
DMA
DA
3,9732, WA
2.6082, OumA
3.7340, DA
J.6088, QMA
T30, ORA
QA
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PR :J‘l

SO

OATA 0¥/ DMA 990
* ~7,7808, -7.8138, -7.8383, -7,8383, ~7.77177, '7»51‘3. =8.9897, OoMA  §08
+ ~§,3980, -6,.3271, =-8.0008, =5.0058, ~4.545§, ~5.6074; ~6.2374, OMA 700
. +8:9767," -5.9873, -5.9408, -5.1920, -5,.3128, ~5.8178, ~5.6513, OMA 708
. =5,8911, -5,8171, -8.5477, -5.5481, ~5.8248, ~3.6661, =5.6004, OMA 710
+ -5.5268, -5,3892, -5.17768, -5,0024, -5.0922, ~5.1308, ~5.1465, DOMA 718
¢ -5.1985, -5,3120, ~5.4012, -5,4891, -5.4798/ OMA 720

DATA D2/ : OMA 728
¢ =7.5897, -7.8463, -7.6693, -7,8720, ~7.6083, -7.2080, ~6.6040, OMA 730
. -5.0004, =6,0402, -5.6344, =-4,4682, ~3.6933, -4.9853, -8.7238, OMA 738
* -5,3670, ~5.4040, ~5.4134, -4,5807, -4,6896, -5.0266, ~5.1281, Owma 740
¢ -5,1500, -5.1186, -5.0787, -5,0697, =-5,0343, -8.0873, =4.9924, OMA 745
& -4.876%, -4,7268, ~4.5091, -4.4200, -4.4200, -4.4851, -4.4912, OMA 7850
¢ ~4.5479, =4,6669, -4.7708, -4.8807, -4.9065/ cHA 735

DATA 03/ 4 : OMA 760
¢ =7.3839, -7,4591, =7.4907, =7.5015, =7.4267, -6.9782, =-6.1115, OMA 768
* -5.3320, -5,6308, -5.1375, -3,8595, =~3.2737, -4.3476, ~5.1330, OMA 770
¢ ~4.7424, ~4,7905, -4.8257, -3,9497, ~4,0652, ~4.4132, -4,5402, OMA 778
¢ ~4,5603, -4.5492, -4.5280, -4.5184, -4,5071, -4.4858, =4,3838, DMA 78C
. -4,2807, -4.0979, -3.8746, -3,.7946, =3.7972, =3.8328, -3.8622, OMA 783
* =3.9198, ~4.04153, -4.1504, =4,2687, -4.3082/ OMA 790

DATA D4/ oA 798
¢ =§,9467, -7009060 -7.1580, -7,2396, .7v‘295' -5.3047, -8,2380, m 809
o -4.3913, -4,8138, -4.2512, -2,935%, -2.37368, =3.3713, ~4.1797, OMA 805
* ~3.7845, -3.8391, ~3.8898, =3,0159, =3,.1187, =3.4877, =-3.8117, OMA 810
¢ ~3,6328, -3.6324, ~3.6235, -3.6183, =3,6070, -3.5613, =3.434%, OMA 8§15
* =3.3208, -3.1692, -2.9518, -2,0642, -2,8666, -2.8993, ~2.9201, OMA 820
v =2.9861, =3,1002, =3.2197, =3,3425, =3.3900/ OMA 825

DATA E1/ OMA 830
s =£,1708, =4.1963, -4.2063, -4.1266, -4,0441, =3.7452, -3,1712, DMA 835
* -4.5983, -2,5294, =-2.23%8, -1.4984, -1,0273, =1.7948, =2.4008, OMA 640
. =2.179t, =2.1972, =2.1647, =1,5024, ~1,5747, =1,8526, -1.2186, OMA 845
¢ ~1,957, =1.9085, =1,3233, «1.8050, =1.7033, =1.5447, =1.8096, OMA 830
e -1,8439, -1.7270, -1.8405, -1,4544, =1,4532, =1.4763, =1.4804, OMA 38358
o =1.5359, =1,64683, «1.7393, =1,93%4, ~1.8432/ OMA 880

DATA E2/ OMA 863
o ~4,0384, -4.0927, -4.0720, -4.0213, ~-3.9061, ~3.8498, =2.8388, OMA 870
e -2.1337, -2.3627, =1.8818, -0.9846, -0.5186, ~1.2001, ~1.8993, DMA 8718
e -1.3831, -1.6215, -1.64581, =0.9333, =0,9859, ~-1.3771, =1.3021, OMA &80
e -1,4241, ~1,4077, ~1.368%, «1,3888, \~1,3446, =1,3974, =1.3197, DMA #88
* ~1.2384, =1.1127, =-0.9280, ~0.9348, =0.9343, =-0.8303, -0,8670, OMA 850
e ~0.9084, =1,0118, =1.1094, =1,2214, =1,2047/ OMA 893

DATA £/ OMA 900
* =3,8578, =3,9117, ~3.0336, ~3.8843, «3.7519, =3.2484, ~2.376%, OMA $0S
¢ =1.8840, ~1,8758, ~1.4045, -0.4651, -0.0282, =0.8083, =1.3211, OMA 910
* ~0.9739, =1,0177, =1.0684, =0.3663, =0.4032, =0.6817, =0.8120, OMA 918
* =0.8409, -0.8395, -0.8234, -0.8103, =0.9125, ~0.8181, =0,7274, OMA p20
+ =0.6428, ~0.8262, =0.3%44, =0,2371, ~0.238), =0.2640, =0.2788, OMA @15
* =0.3124, ~0.4027, ~-0.4930, =0,6038, =0,6603/ OuA 930

DATA E4/ DA 938
* ~3.4282, -3,5021, =3.03248, =3.8194, =3.8032, =2.6503, =1.5098, O¥A 940
¢ =3.8912, =1,0979, =0.3564, 0.3123, 0.6827, 0.2890, ~0.4128, OMA 048
s =3.0813, =0,1030, «0.1588, 0.4690, 0.4489, 0,2108, 0.0870, OMA 030
e 0,0612, 0,0863, 0.086G7, 0,0%Y., 0,0620, 0.0792, 0.,1307, OMA 985
s 0.2330, 9.3320, O0.475%, 0.3877, 0.889%, 0.5709, 0.8038, OMA 980
s 0.8439, 0,4788, 0.4003, 0.3163, 0.2877/ A 048

DATA PV/ DMA  §70
s =0,5469, =0.8700, <0.5894, «0,5104, =0,4212, ~0,0060, 0,4883, OUA o718
e 1.0328, 1.0007, 1.3837, 11,7043, 1,8943, 1.8004, +.2820, (WA 880
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* 1.4563, 1.4532, 1.4784, 11,8461, 1.8293, 1.7008, 1.8725, DMNA 985
*+ 1,6570, 1.8811, 1.7408, 1,7614, 91,7781, 1.88%7, 1.8983, OMA 990
e 1.7281, 11,7763, 1.8497, 1.8907, 1.9012, 1.9138, {.9154, ONMA 998
s 1.9104, 1.8848, 1.8%72, 1.8188, 1.8043/ DMA 1000
. DATA F2/ DMA 1008
% =0,4218, =0.4483, -0.4587, -0.4073, -0,3088, 0.0606,. 0.7952, DMA 1010
* 1.4548, 11,3737, 1.8Q860, 2.,0095, 2.2016, 2.1301, 1.6979, DMA 1018
* 1.9564, 1,9399, 1.9290, 2,2741, 2.2680, 2.1608, 32.1120, OMA 1020
* 2.1008, 2.1074, 2.134B, 32.1447, 2.1518, 2,.1204, 2,1304, OMA 1028
s 2.1811, 2.2215, 2.2777, 2.3246, 2.3268, 2.3387, 2,3420, OMA 1030
e 2.3438, 2.3320, 2.3179, 2.26801, 2.271%/ : OMA 1035

DATA F3/ DMA 1040
4 =0.2341, ~0,2834, -0,3033, -0.2717, =0,0633, 0.3363, 1.2184, OMA 1045
1.9791, 1.7218, 2.1368, 2.5364, 2.6979, 2.6050, 2.2107, OMA 1050
2.4831, 2.4300, 2.7168, 2.7144, 2.6374, 2.5939, DMA 1085
1.58%8, 2.5871, 2.5971, 2.6018, 2.6044, 2.0010, 2.6295, OMA 1080
2.6533, 2.0812, 2.7190, 2.7572, -2,7592, 2.7708, 2.7749, 1068
2.7798, 2.7802, 2.7787, 2.,7627, 2.752%/ 1070

1078
0.1750, 0.0418, -0.0203, ~0.0769, 0,0501, 0.9248, 2.0179, 1080
2.7921, 2.4415, 2.9025, 3,2424, 23.38513, 23,3140, 3.0048,

L2 2K 2% 2K 2 J
(1]
-
o~
.4
@«
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OMA

OMA

DMA

DMA
DMA 1nas
3.2303, 3.2194, 3.2001, 3.3804, 3.36859, 3.3494, 3.3241, OMA 1080
3.9223, 3.3260, 23,3379, 3.3303, 3.3384, 3.3547, OMA 1095
3.3668, 3.3778, 3.3917, 3.4141, 23,4188, 3.4248, 3.4304, DMA 1100
3.4362, 3.4488, 3.4537, 3.4872, 3.4608/ w::g:
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BLOCK DATA PHSDTA PMC 100

ce BLOCK DATA PHD 108

ccC PHD 110

CCC ROUTINE TO STORE TABLE YO CALL UP PROPER PHASE FUNCTION PHD 118

CCC . AND 70 AVERAGE PHASE FUNCTIONS PHO 120

cce PHD 125

c COMMON/MNMPHS,/ MNUM(27,26) ,PHSFNC(34,70) PHD 130

e COMMON /MNMPHS /MUM1 (27) , HUU2(21).MU"3(27) MUM4&(27) MUNS(2T), PHD 138
- 1HUH8(27).lUN7(27).UUNB(27).HOH9(27).ﬂUM10(27).IUM11(27).NUM12(27) PHD 140
2MUM13(27) MUM14(27) ,MUMI5(27) ,MUM18(27) ,MUMI7(27) ,MUN1B(27), PHD 148

AMUM19(27) ,MUM20(27) ,MUNM21(27) ,MUM22(27) ,MUM23(27) ,MUN24(27), PHD 180

AMUM25(27) ,MUM28(27) , PHSF1(34) ,PHSF2(34) ,PHSF3(34)} ,PHSF4(34), PHD 185

- SPHSFS(34),PNSFG(34) ,PHSF7(34),PHSFB(34) ,PHSFI(34), PHD 180
6PHSF10(3Q) PNSF!!(SQ) PHSF12(3‘) PHSF13(34) PHSF|4(34),PHSF15(34) PHD 165

YPHSF16(34) ,PHSF17{34),PHSF18(34) ,PHSF19(34) ,PHSR20(34) ,PH5F21(34),PHD 170
QPHSF22(34) , PHSF23(34) ,PHSF24(34) ,PHSF25(34) ,PHSP26(34) ,PHSF27(34),PHD 178
QPHSF28(34) ,PHSF29(34) ,PHSF30(34) ,PHSF31(34) ,PHSFA2(34) ,PHSF33(34),PHD 180
OPHSF34(34) ,PHSFIS(34) , PHSFIG(34) ,PHSFI7(34) ,PHSFIB(34) ,PHSFI9(34),PHD 185
1PHSFA0(34) ,PHSF41(34) ,PHSF42(34) ,PHSF43(34),PHSF44(34) ,PHSFA5(34),PHD 180
2PHSF46(33) , PHSFA7(34) , PHSF4B(34) ,PHSF49(34) ,PHSF50(34) ,PHSFS1(34),PHD 195
SPHSF52(34) ,PHSFS53(34) . PHSF54(34) ,PHSF55(34) ,PHSFB6(34 .FHSF57(34) PHD 200
APHSF58(34) , PHSF59(34) , PHSFE0(34), PH5F61(34) PHSFB2(34) ,PHSFB3(34) ,PHD 208
SPHSFE4(34) , PNSFBB(GQ).PNSFBB(SQ) PHSF67(34) ,PHSFEB(34) ,PHSFGH(34),PHD 210

GPHSF70(34) PHD 218
DATA MUM1/ 3, 5, 4, 4, 4, 6, 8,22,21,22,26,28, PHD 220
€26,27,29, 1,34,34,34,34,33,33, 3' 36, 38 36 23/ PHD 235
DAT‘ HUU!/ 3, 5. 4, 4. 4, 6, 5,22.21.21.22.25. PHD 230
c26,27,29, 1,34,33,33,33,46,46,34,34,38,36,23/ PHO 235
DATA MUM3/ 3, 5, 5, 5,19, 6, 8,21, 7,21,22, 8, PHD 240
c28, 1,327, 1,46,46,46,29,29,46,34,34,34,36,23/ PHD 245
DATA NUM4/53 58, 52 6206 63.53.63'60 64,64,84, PHD 280
€21,70,65,65,65,65, 55.55' 5,27,29,29,46,33, 34/ PHD 288
DATA HUMS/SB “ 11,11,20, 20.20.28.28'16,16¢18. PHD 260
C16,97,37.37, 32 36 33; 32,32,36,23,23,23,38,25/ PHD 268
DﬂTA MU“G/ 59-“ 13,13,26,26,26,27,29,46,28, PHD 270
€20,29,28,28, 37 37, 37.37. 4,36,36,36,23,23,368/ PHD 275
DATA HUH?/ 9. 9,14,14,14,19,18,185,66,65,27,26, PHD 280
€29,27,29,290 29'29.39 2¢,46,34,36,36,36,23,23/ PHD 285
DATA MUM9/57,57,569,83.69,608,68,68,61,70,60,21, PHD 290
c7.,688, t, 1, 1, t,66,66, 1,29,46,46,33,34,36/ PHD 298
DAYA NUM9/ 2,18,18,19,19, 6,23,22,22,22,22,22, PHD 300
€39,29,46,29,34,34,34,34,34,34, 36,36,36,23,23/ PHD 305
DATA MUM1Q/ %, 3,18,18,19, 6,22,22,21,22,22,22, PHD 310
€27,27,29,27,33,33,46,46,46.33,34,34,36,36,23/ RHD 313
DATA MUNMY1/ 2, 3,18,18,19, 6,22,21, 7,22,22.22, PHD 320
€a7,27,27,27,48,29,39,29,29,46,33,34, 14,386,367 PHD 328
DAYA MUM12/58,58,62,82,82,62,63,R3,60,64,64,64, PHD 330
C21,060, 7,55,65,65,80,87,6%, 7,27,27,29,46,3Y/ PHD 338
OATA "Uu'a/‘o 85,41,14,13,30,20,28,28,16,16,18, PHD 340
€18,37,37.37,32,386,32,32,32,36,23,23,23,30,25 PHD 348
DATA HUM|4/10.‘0.\4,14.\3.'3. 6,26.27,39,29,20, PHD  3%0
©28,29,2%,20,937,37,37,37,33,32,38,36,23,22,30/ PHD  35%
QAT‘ HU%!b/tO.Bﬂ.".!d.'d.lB.tS. 7.66,89,27,26, PHD 380
€29, 4,%9,29,20,29,39,29,46,34,36,38,36,23,23/ #HD 368
DATA #::M18/47,87,69,60,59,680,68,80,61,70,60,.21, PHO 37
¢ 7,66, 1, 1, ¢, 1,66,08, V,20,46,46,30,34,36/ MmO 378
DAT‘ HUM17/29,16,32,22,36,36,23,23,23,39.39, 30, PHD 380
€a%,25,2%.48,29,25,25,25,25,88,238,35,3%,40,39/ PHD 308
0‘7‘ NUHlllﬂb.lo.al. 2,32,38,23,23.23,36,38,38, MO 390
K
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€38,25,25,25,25,25,25,28,35,35,35,35,35,40,39/ PHD 398

DATA MUM19/29,28,37,37,32,36,36,29,23,23,23,23, PHD 400

¢38,25,25,25,25,25,25, 25 35.35.35,35.35.40,40/ PHD 405

DATA MUM20/15,26,28,48,37,37,32,32,32,23,23, 23, PHD 41¢

©23,38,38,36,38,25,25,25,25, 36, 35,35, 35,35, 40/ PHD 418

DATA MUM21/20, 20 37,37,24,23,38,25, 25,35, 35,38, PHD 420

c40,40,39,39,39,39, 39, 39,39,39,39,39,39,39,39 PHD 428

DATA MUM22/ 7,30,18,37,32,32,24,23,23,23, 38,38, PHO 430

c25,25,35,35,35,25, 35, 35,40, 40,40, 40,40, 39, 39/ PHD 435

DATA MUM23/17,51,13,13,20,20,28,28,37,37,37,37, PHD 440

¢€32,32,24,24,23,23, 38, 386,38,38,38,38, 3 ,25,35/ PHD 443

DATA MUM24/47 3°o55'550551‘3v‘5012042112, 1,20, PHD 450
€44,52,44,44,45,45,45,45,24,23,38,38,38,25,35/ PHD 488

DATA MUM25/48, 53,31, 1,31,41,41,41,49,17,17,17. PHD 480
C56,50,43,43,67,61,42,54,42,12,12,12,12, 1,44/ PHD 468

DATA MUM2B759,69,11,11,20,20,28,28,46,46,48,46, PHD 470
€33,33,34,34,34,34,36,36,36,36,23,23,23,38,38/ PHD 478

DATA PHSF1/ PHD 480

c 4.81387, 4.26047, 3,42600, 2.74953, 2.21493, PHO 488

c 1.78847, 1.44553, .84765, .62704, .42183, PHO 490

C .28987, .20378, 14632, «10720, .03307, PHD 498

¢ .02802, .01703, .01093, .00784, .00882, PHO 500

’ (4 .00482, .00431, .00418, .00411, .00408, PHD S0%
¥y c 00412, .00419, .00428, . 00436, .00442, PHD 810
192y ¢ »00443, .00433, .00421, - 00438/ PHD 8185
%r DATA PHSF2/ PHD 520
A € 100.88000, 4.36700, 2.73687, 2.10867, 1.68087, PHD 528
f'ﬁ c 1.36333, 1.11900, 77513, .58317, .40393, PHD 530
Pt [ 30047, .22690, .17367, . 13437, 07407, PHD 538
i c .04350, 02714, 01785, . 01268, .00958, PHO B340
Seb) c 00780, 00683, .00638, - +00639, .00833, PHD 548
c 00636, .00649, .00669, . 00882, .0087t, PHD 5850

¢ 00626, .00582, 008086, 00648/ PHD 885

DATA PHSF3/ PHD 580

c 75.07600, 3.77580, 2.33100, 1.92620, 1.49120, PHD 865

c 1.23720, 1,03660, 74470, . 84788, .41000, PHD 870

¢ .31120, .23880, .18508, + 14476, .00148, PHD 873

[ 04851, .03047, 02022, +01431, .01088, PHD 880

c 00886, .00788, .00763, 00756, .00782, PHD 563

¢ .00780, .00809, 00843, . 00688, .0088t, PHD 890

[ 00813, 00790, .0087Y, + 06948/ PHD 883

DATA PHSF4/ PHD 600

c 14.11187, 3.39400, 1,88300, 1.07877, .83833, PHD €03

c 73207, 84758, «52827, 43000, ,36563, PHO 610

c .304532, .2%337, .21070, 17833, 11108, D 6158

c 07189, LOATES, .03263, «Q2308, +0105%, PHD 830

¢ 01837, 01420, 01308, .01397, .01424, PHO 638

. € ,01473, J01548, 01841, 01788, .01804, PHD 630

C +Q1899, 02139, 02378, .03812/ PHD @38

DATA PHSFS/ PHD 040

€ . 31.33406, 3.01260, 1.83600, t.27380, 1.08030, PHD €43

[ 94204, .83028, .65320, - .51898, +A0004, PHD 680

[ 4335“0 -25920. .20702. ) .|35¢0. . 0097331 PHD 683

£ 05921, ,03764, ,02834, +01809, «01383, MD 880

¢ 01188, 01089, 401081, 01070, 01118, D g6

< 01182, 01303, L01447, 01810, 04727, PHD 670

¢ » 21730, 01838, 02091, . .02288/ "D 878

DATA PHSFS/ , ) MO 880

[ 13.63333, 8.78087, 2.88717, 1.73800, 1.10287, PHD 488
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g c .89500, .71377, .50818, .39250, .31612, PHD 890
3 [ .25947, L21512, .17950, .15035, .09782, PHD 695
,/ (4 .06489, .04418, L.03128, .02336, - .01872, PHD 700
: [ .01625, 01521, 015810, ,01520, 01560, PHD 705
€ .01600, .01670, .01758, .01860, ,01958, PHD 710

c 02003, .01962, ,01989, +02072/ PHD 718

DATA PHSF7/ PHD 720

- c 10.69213, 7.325683, 4.66850, 3.15175, 2.23700, PHD 725
[+ 1.85080, 1.25550, .77671, .51168, .35194, PHD 730

c .24998, .18219, , 13565, +10291, .05530, PHD 73%

¢ .03232, . 02036, .01381, 01018, .00813, PHD 740

c L0071, .00672, .00871, .00680, .00698, PHD 7485

4 00723, .00753, .00783, .00813, .00841, PHD 750

- c .00864, .00843, .00793, .00885/ PHD 75§
DATA PHSFg/ PHD 760

[+4 10.29228, 5.75700, 3.34100, 2.19450, 1.56850, PHD 7685

[4 1.,18950, ,04123, ,64033, +46530, .35098, PHD 770

¢ .27068, .21203, .16803, .134458, 07989, PHD 778

c 04975, .03251, .02247, .01667, .01344, PHD 780

[+ .01188, .01148, .01166, 01210, .01285, PHD 785

c .01392, .01522, .01656, .01778, .01897, RHD 780

c .02003, .01932, +01776, .02043/ PHD 785

DATA PHSF9/ PHD @00

¢ 232.30000, 13.73667, 3.92300, 1.97167, 1.29767, PHD 808

c «97050, 77753, .55393, .41583, .31763, PHD 810

c .24957, .13523, .15503, .12260, .06875, PHD 815

c .04018, .02414, ,01485, 01040, .00803, PHD 820

¢ . 00674, .00569, 00849, .00550, .00615, PHD B28

¢ .00775, .01208, .01820, 02141, .02076, PHD 830

c .02123, .02409, .03397, .05439/ PHD 835

DATA PHSF10/ PHD 840

¢ 286.85000, 20.19500, 65,3417, 2.25050, 1.24273, PHD 848

[4 .81960, .60855, .40808, .30698, .24148, PHD @50

(4 . 195803, .16210, .131858, +10705, .06313, PHD @58

c .03807, .02275, .01373, .00983, 00704, PHD 860

[+ 00512, 00400, .00412, 00401, +00486, PHD 865

[ ,00580, .00954, .0t947, .03101, .03784, PHD 870

c .04018, .04524, 06312, .08295/ PHD 875

DATA PHSFit/ PHD 880

4 15.36571, 6.08614, 3.15543, 1.08500, 1.39671, PHD 8835

¢ 1.05749, 84297, .58904, 44120, ,34216, PHD 890

¢ 27140, ,21837, .17689, .14371, .08723, PHD 098

[4 +05498, .03568, 02444, 01733, +01339, PHD 800

[ »01087, - .00986, ,00982, +01019, 01094, PND 903

[ 01243, ,01473, ,0187y, 02423, +03204, PHD 910

. e . 03502, .037°2, . 04492, 05004/ PHD 913

DATA PHSF13/ PHD 920

¢ 8,.64100, 8.44440, 4.90680, 4.18640, $.34180, PHO 928

4 2.57040, 1.93040, 1,03104, 854701, .30330, PHD 930

[ + 180268, 11514, 07816, 05887, 402729, PHD 93§

[ +01547, .00988, .00607, 00842, 00457, PHD 040

K 00413, 00392, ,00387, .00388, ,00385, PHD 948

[ . 00385, .00386, . ,00388, 00391, 0040%, PHD €80

¢ +00409, +00308, 00352, . 003688/ PHD 933

DATA PM3F\ Y/ : PHE 080

¢ 8,901, 6.00467, 3.93088, 2.63178, 1.02878, PHD 088

€ 1,32133, t,000868, 08342, 400837, ,34863, PHD 010

¢ + 28082, ..+ 20709, 10232, J12011, 07347, PHD 978

G . 04436, . D294, .o‘“?. 01338, .0\033. PHD 980
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¢ .00874, .00818, ,00837, ,00894, .01001, PHD 985
[ 01, .01423, 01759, 02129, 02494, PHO 990
¢ 102767, 102690, .02388, .03850/ PHD 998
DATA PHSF14/ PHD 1000
¢ 41.20875,  11.84363,  ©.00750,  2.73850,  1.74425, PHD 1008
[ 1.23478, .938186, .80986, +43641, 32733, PHD 1010
¢ ,24819, 19145, ,14831, + 11588, .006358, PHD 1013
¢ 103649, 102176, 101390, -00974, 200789, PHD 1020
[ . 00687, .00843, .00671, 00741, 00206, PHD 1028
[ .01210, 016818, .01839, .01979, 02104, PHD 1030
¢ -02358, 102652, ‘02694, +04004/ PHD 1038
DATA PHSF15/ PHD 1040
[ 7.98100, 5,58389, 3.81087, 2.750114, 2.05900, PHD {048
¢ t.s8178,  1.24011, -80424, .55144, -39021, PHD 1080
[ .28203, .20701%, .15389, . 11570, .05985, PHD 1068
[ 03329, .01999, ,01295, .00920, .00728, PHD 1080
[ .00845, .00648, 00683, 00743, .00833, PHD 1085
[H 00942, ,01038, 01112, .01187, 01290, PHD 127y
[ 01481, 01418, 01176, 018468/ PHD 1075
DATA PHSF18/ PHD 1080
[ 1.52473, 1.44645, 1.30800, 1.16736, 1.03718, PHD 1085
M .92088, .81802, 64725, .51408, .40964, PHO 1090
[ .32742, .26288, 21129, .170758, .10238, PHD 1095
[+ 06381, .04130, 02819, 02041, .01583, PHD 1100
[ .01330, 01222, 01213, 01238, .01288, PHDO 1108
[+ .01373, .01491, .01635, .01784, 01308, PHD 1110
[ .02003, .02225, 02715, . 03082/ PHD 1115
DATA PHSFI7/ PHD 1120
c 143.02500, 55.03750, 11.00250, 3.10675, 1.29675, PHD 1125
¢ 67675, .40423, .1858Q, .10582, .06884, PHD 1130
[ .04883, . 03668, .02854, .0229¢, 01418, PHD 1135
[ 00842, .00664, .G0497, .00397, 00337, PHD 1140
[ 00302, .00283, 00277, .00273, 002723, PHD 11458
[+ .00275, .00283, 00288, 00314, 00324, PHD 1150
[+ 00332, .00347, 00373, .00389/ PHD 1155
DATA PHSF18/ PHD 1160
[+ 26.74167, 3.70000, 1.73800, 1.24180, 1.021587, PHD 1165
[ .88398, ,768022, 62040, 49727, 38937, PHD 1170
[ 32113, .250863, 40880, + 16810, «10153, PHND 1175
[+ .062a9, .04050, 02733, 01952, 01491, PHD 1180
[+ 01225, .01083, .01046, .01038, 01017, PHD 1185
(4 .01020, 01030, 01043, 01053, 01058, PHD 1100
¢ 101081, .0s071, “01107, .01136/ PHD 1195
DATA PRSF19/ . PHD 1200
c 16.76800, 4,87840, 2,10000, 1.39420, .94564, PHD 1208
[ . 76784, 65498, 51388, .41986, 34756, PHD 1210
- € 20898, 24060, 20054, . 16730, 10712, PHD 1218
[+ ,06978, . 04868, .03248%, 02379, 018683, PHD 1220
[+ 201872, .01429, 01397, +01384, 01389, PHD 1238
C .01407, ,01438, ,01481, 01329, 01572, PHD 1230
¢ .01603, ~01613, ‘01637, 101668/ MO 1238
DATA PHSF20/ PHD 1240
[ 3.25%50, 2.77023, 2.20467, " $.77408, 1.43950, PHD 1248
‘¢ 1.10187. - .98083, 169731, -51368, .38864, PHD 1280
c ,25989, -,234732, ~19832, “1a788, .08680, PHD 1258
¢ 08339, 103443, ,02340, .01889, 101308, PHD 1260
[ Q1097, . 01015, 01022, 01082, +Q1143, PHD 1268
< 01289, .- .01512, 01820,  .022%8 .02880, PHO 1270
< .02618, .025623, .02900, .03817) KD 1278
166
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DATA PHSF21/
13.35245,
1.45664,
+24620,
.03890,
00921,
.00988,
.01277,

DATA PHSF22/
9.49578,
1.33872,
.25044,
.04717,
01264,
.01280,
+01447,

DATA PHSF23/
+ 45556,
+40929,
«2577%,
.09162,
.03008,
.02948,

. 03232,

_DATA PHSF24/
.51072,
47514,
+30902,
.09070,
.02000,
.01767,
.01948,

DATA PHSF2S/
21327,
.206086,
16793,
.09060,

. 04890,
08o0as,

« 06973,

DATA PHSF28/
4.10720,
1.36400,
31103,
.042088,
.00837,
.00974,
01468,

DATA PHSF2?/
4.370085,

- 1,49018,
.30304,

OO0

OO _ODOAOBOO

g™

/.

5,
o000

a0

L]

&

QOOADON QOO0 _O0O00

,00753,
.00668,
.00718,
DATA PH5F28/

1.99282,
T 1,00157,

O _ OO0

103932, -

7.86691,
1.10655,
18557,
.02523,
.008p1,
.01039,
01220,

68.01133,
1.02483,
+18334,
,03185,
.01208,
«01321,
.01422,

.45332,
.39319,
+22804,
.06691,
.02875,
«03000,
03276,

50822,
.46072,
«27072,
.06070,
.018186,
.01792,
01884,

.21298,
.20308,
«15754,
.02388,
.09207,
.06253,
97077,

3.38127,
1.12140,
.23388,
.02647,
90791,
.01007,
Q1320,

3.70268,
1.22025,
~23428,
..03424,
00684,
.00879,
00708,

1.84588,
~03572,

4.51555,
.89522,
14268,
01742,
.00886,
01098,
01131,

3.71372,
.66094,
.15224,
.02271,
.01207,
,01365,
.01407,

.44686,
,35887,
.20101,
.05037,
.02860,
.03059,
.03308,

50478,
.42698,
.23504,
.04188,
01773,
.01826,
02009,

21208,
.19588,
14703,
,06147,
.05389,
06468,
07140,

2.61113,
79728,
17768,
01783,
00800,
01219,
01337,

2.09768%,
.83140,
. 168839,
01607,
00668,
.00602,
00703,

1.02814,

- 73408,

15%

2.89018,
+ 47093,
11148,
+01204,
.009086,
+01183,
01247/

2.49106,
.45784,
12179,
01730,
.01220,
.01408,
01456/

.43683,
.32388,
. 17671,
.03979,
.02871,
03120,
03315/

.49744,
«38990,
120254,
.03042,
+017863,
.01868,
+02019/

+21080,
«18741,
« 13689,
+05381,
. 05501,
.06664,
07181/

2.06147,
87362,
. 13689,
01258,
00831,
(01347,
01467/

2.33720,
.88200,
412816,
01161,
006861,

00708,

0073t/

1.429488,
+860667,

1.99645,
+33483,
.06389,
01044,
+00840,
+01232,

1.77633,
.332885,
.07358,
01421,
01248,
+01436,

+ 42405,
.28985,
12722,
103345,
02902,
03179,

.48752,
.34888,
.13652,
.02372,
01753,
01807,

.20886,
17798,
1191,
.05020,
06801,
06834,

-

166320,
41947,
07413,
.00978,
.00esd,
01448,

1.85900,

+41824,
+06044,
+00804,
00881,

100718,

1.24733,
+ 43690,
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PHD
PHD
PHD
PHD
PHD
PHD
PHD
PHO
PHD
PHD
PHO
PHD
PHD
PHD
PHD
PHD
PHD
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PHD
PHD
PHO
PHD
PHD
PHD
PHD
PHD
PHD
PHD
PHD
PRD
PHD
PHD

PHD
PHD
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1280
1285
1290
1298
1300
1308
1310
1318
1320
1326
1330
1338
1340
1343
1350
1355
1360
1365
1370
1378
1380
1388
1390
1395
1400
1408
1410
1418
1420
1425
1430
1435
1440
1445
1450
1455
1480
1468
1470
1478
1480
1468
1490
1493
1800
1505
1510
1815
1520
1345
1530
1938
1540
1848
1550
1555
1560
1888
1820



[ +33874, +26371, .20635, . 16238, ,09181, PHD 1878
¢ .05440, +03397, .02283, .01601, .01230, PHD 1580
c .01031, .00948, .00938, . 00981, +00985, PHD 1585
¢ +01043, .01123, 01222, .01328, 01405, PHD 1590
(4 .01405, 01340, .01381, 01821/ PHD 1598
DATA PHSF29/ PHD 1600
c 2,72707, 2.52017, 2.15728, 1.81463, 1.52555, PHD 1605
4 1.28665, 1.08932, 78963, .58021, 43181, PHD 1610
c .32473, +24695, .18977, L14727, .08150, PHD 16815
¢ .04783, .02980, 01981, 01414, .01091, PHD 1620
¢ .00911, .00819, .007s6, .00784, .00781, PHD 16328
c .60787, .00798, .00812, .00825, .00831, PHD 1630
c .00830, .00829, .00847, .00868/ PHD 1635

DATA PHSF30/ PHD 1640
¢ 183.60000, 32.48000, 3.18400, 1.30100, .85020, PHD 1645
[+ .63540, .54470, .41140, .33110, .26080, PHD 1650
¢ 20880, .16570, .12700, .09548, .04755, PHD 165§
¢ . 024860, .01160, .008650, . 00370, .00264, PHD 1860
¢ .00234, .00355, .00326, .00308, .00528, PHD 1665
¢ 01403, .02285, .01568, .01398, ,01362, PHD 1670
c .01240, .01544, ,02607, .04655/ PHD 1675
DATA PHSF31/ PHD 1680
¢ 1565.50000, 9.96867, 1.73233, .92547, .70240, PHD 1685
¢ 59477, .52513, .42173, .33793, +26700, PHD 1690
¢ .20973, .18157, .11973, .09043, .04400, PHD 1695
c .01947, .00793, .00346, 00177, .00138, PHD 1700
(3 001686, .00254, 00438, 00358, .00653, PHD 1708
[ .02986, 01363, L01200, .00992, .00867, PHD 1710
c .00765, .00818, .00986, .05756/ PHD 1T15

DATA PHSF32/ PHD 1720
¢ .79503, .78714, .76605, . 73601, 470017, PHD 1728
¢ .66092, .61994, ,53738, .45896, .38796, PHD 1730
¢ .32563, .27228, .22676, . 16879, .11979, PHD 1738
[ 07727, .051285, 03541, 025886, .02025, PHD 1740
< ST, .01576, ,01552, ,01581, 01571, PHD 1745
< .01607, .01656, 01719, 01764, .01814, PHD 1750
< .01872, L0965, .02093, .02164/ PHD 1765

DATA PHSF33/ PHD 1760
[ 1.56128, 1,49306, 1.34800, 1.19444, 1.05048, PHD 1765
¢ .92302, .B81176, 83177, .49621, .39304, PHD 1770
c .31378, .25238, , 20438, . 16689, L10271, PHD 1775
¢ 06594, 04424, .03123, .02338, .01868, PHD 1780
c +01892, +01439, 01392, 01360, .01339, PHD 1785
¢ .01328, ,01315, 01310, .01308, +G1314, PHD 1790
¢ .01330, ,01355, 01301, 101392/ PHD 1795

DATA PHSESA/ PMD 1800
c 1.22457, 1.10085, 1.080610, .980%9, .B87044, PHD 1803
¢ 78798, .70433, 56569, 45677, 37107, PHD 1810
c 30821, ,24916, ,20985, + 17099, «11000. PHD 1918
c »07323, ,05066, . ,03668, 02794, .02253, PHD 1820
c (01924, 01727, .01663, 01614, \01577, PHD tp2s
c 01554, .01532, 01832, 01822, +01638, PHD 1830
[ 018662, ,01598, .043827, .01640/ PHD 1033

DATA PHSFIB/ . PHD 1840
' 16044, L G158, 150803, . 18828, 18734, PHD 1845
[+ 18820, 18479, W51, L1470y, 14199, PMD tBS80
4 13539, . 13030, ,12369, 1727, 10085, PND 1G58
¢ 06527, 07230, 06322, - 08702, ,086%1, PHD 1860
¢ T.08Te2, 08222, 08508, 06817, 07146, O4D 1065

158
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07479,
.08826,
DATA PHSF36/ »
«72999,
.583686,
.29081,
.Q8253,
.02352,
.02127,
.02273,

DATA PHSF37/
1.15487,
.87581,
.34834,
.06398,
.01250,
01191,
01422,

DATA PKSF38/
.310886,
.20365,
.21708,
.09621,
.03792,
.03972,
«04433,

DATA PHSFI9/
.12377,
+12188,
10974,
»07613,
06568,
09186,
11144,

DATA PWSF4Q/
. 13400,
+13180,
11785,
07940,
,06323,
08613,
10339,

DATA PHSFAr/
237.93333,
+11813,
18930,
01854,
400187,

06717,

DATA PHSF4Q/
10.12167,
2,8413),
14137,
009586,

o QOGO _ 00000000 _0O0

OO _ OO0 _ OO0 _ 000000

DOOOOOO

OAYA PHSRAY/

.07805,
,08870,

.72086,
54390,
24724,
.05810,
.¢2183,
02146,
.02314,

1.13481,
80158,
.27905,
.04056,
.01143,
01242,
.01450,

.30982,
.28698,
.19865,
07365,
03722,
0407t ,
+ 04490,

+12369,
12102,
+ 10592,
. 06752 1]
.07304,
.09670,
11349,

(13391,
. 13088,
- .11344,
.06985,
.06951,
09032,
10822,

32.03000,
.58040,
14203,
.008686,
.00268,
. 00003,
.00803,

9.39487,
1.70200,
00952,
+008%2,
, 00148,
-Qﬂ\ﬁan
+Q0118,

TN RO OO

08112,
09088,

.69632,
.4€850,
.21025,
.04253,
02142,
02174,
.02351,

1.08837,
.66139,
.22360,
02712,
.01128,
01301,
.01826,

.30768,
27149,
18081,
.05768,
.03748,
04172,
04526,

.12346,
11893,
.10181,
.06192,
07747,
10114,
11477,

.13367,
12842,
.10872,
.06267,
.07336,
09428,
,10834,

4,13167,
+43330,
,10800,
00431,
+00434,
00838,
Q1365,

7.61833,
85247,
+04980,
400384,
,00139,
100‘201
T L0005,

159

08390,
+09088/

56227,
40091,
17893,
. 03278,
.02122,
.02202,
.02367/

1.02208,
.53812,
. 17950,
.01935,
+01130,
»01357,
.01585/

.30415,
+25411,
. 16385,
.04714,
+03804,
+04270,
. 04539/

12308,
11632,
.09752,
. 05964,
.08219,
10516,
11819/

13321,
« 12541,
110363,
. 05932,
07751,
+09782,
1067y

1.854367,
< 23043,
0R04s,
»00239,

- ,00724,

+00789,
02081/

%.59200,
43820,
J0e18,
L0051,
00134,
100120,
00108/

.08631,

.62369,
.34178,
.12047,
.02688,
.02118,
.02235,

.98038,
+43402,
+10538,
.01490,
.01153,
+01389,

+29944,
. 23515 *
12623,
.04092,
.03881,
+04358,

12254,
11324,
.08850,
05097,
.08708,
+10863,

113289,
+12188,
09128,
.08961,
.o818t,
+10091,

299123,
.23093,
+03913,
00168,
01132,
0071y,

»97813,
23990,
00534,

00199,

+00129,
D030,

AR R ERLE EET Y TR T T

PHD
PHD
PHD-
PHD
PHD
PHD
PHD
PHD
PHD

PHD
PHD

PHD
PHD
PHD
PHD
PHO
L]
MG
PHD
PHD
4 1]

1870
1875
1880
1888
1890
1895
1800
1905
1910
1915
1820
1926
1930
1935
1940
1945
1950
1955
1960
1965
1970
1975
1980
1968
1990
1995
2000
2008
2010
2018
2020
2023
2030
2035
2049
2043
2080
2058
2060
a0es
2079
2078
2080
2083
2090
2093
2100
2108
atn
2118
130
Nnas
2130
2108
2140
2148
2130
nes
nee




23.70500,
1.51300,
.12825,
01871,
.00303,
00334,
00510,

DATA PHSF44/
1.13310,
.97348,
.40884,
.05080,

. 00681,
.00525,
.00624,

DATA PHSF45/
61443,
.57447,
.36970,
.08293,
.01027,
.00801,
.00879,

DATA PHSF48/
2,06615,
1.07421,
.31969,
05837,
.01288,
.01077,
.01069,

DATA PHSFa7/
1888. 10000,
53970,
20715,
2178,
.00420,

, 00265,
«01089,

DATA PHSFag/
18800.00000,
«443240,
19510,
.035%4,
90370,
01,
JS1439,

DATA PHSFaD/
180.90000,
+53%40,

. .06382 '
+00642,
00138,
00592,
.00107,

DATA PHSFSO/
44,0190,
1.24800,
8260,

DOGO _O0000O00GO

OOOGHOO_000000G0_ D00

QROOODO_O0OONDOO

aonnNno

. GO0 _O0n0n

19.81000,
.18,
.09,
Ot Y,
.0028 ,
,00348,
.00600,

1.12586,
.91268,
.31800,
.02818,
.00563,
.00538,
.00856,

.61273,
55783,
.31913,
.04868,
.0087s,
.00810,
,00893,

1.93640,
.92677,
25144,
.038004,
.011§0,
.01073,
.01078,

18.32500,
46415,
.15820.
013285,
00189,
01227,
02153,

2.83400,
.40280,
217019,
01108,
,00113,
00849,
.0%308,

© 80.01000,

36100,
04893,
0034,
Q013
+009%9,
0012328,

33,4709,

88034,
0307,

12.14500,
+39850,
.07598,
.00710,
00290,
.00349,
,00344,

-

+10518,
.77982,
,24506,
01701,
.00539,
00851,
.00681,

.607863,
.51803,
27140,
02042,
.00834,
.00824,
.00903,

1.69345,
69739,
.19943,
02624,
01123,
401072,
.01Q98,

2.35900,
37345,
13160,
.0N879,
00154,
0332,
0183,

550670,
39560,
2770,
00348,

9.56300,
C 18980,
03478,
80308,
00123,
00089,
00281,

18.38000,

27930,
- .02850,

160

8.16400,
.24525,
.05932,
.00485,
.00302,
.00354,
.00472/

1.07183,
.64406,
.18784,
.011286,
00528,
.00571,
. 00692/

.59967,
47183,
+22780,
.01892,
.00ev1,
00842,
+00906/

1.45610,
53175,
. 15944,
-01831,
.01099,
.g107¢,
.01108/

,00950,
«30310,
10710,
.00344,
00137,
. 02028,
09378/

.58209,
31400,
. 10780,
.003203,
00912,
.02019,
10720/

a.26890,
12640,
028,
40014y,
+001Q4,
200081,
» 00248/

#4.54800,
. 14870,
oy,

=3

2.96850,
.17228,
.03272,
.00363,
.00318,
.00388,

-

. 02708,
.51826,
+ 09626,
.00818,
+00522,
.00595,

.58847,
42127,
+ 14030,
+01327,
.00800,
. G086t ,

1.24945,
.41021,
«09421,
<1523,
01084,
01068,

+67390,
«24865,
+05669,
. 00306,
.00148,
01971,

480580,
«a5730,
03199,
+ 00200,
00113,
L0178,

88870,
-08822,
+01284,

2.88800,
NG
JLtcer,

PHD
PHD
PHD
PHD
PHD
PHD
PHD
PHD
PHD
PHD
PHD
PHD
PHD
PHD
PHD
PHD
PHD
PHD
PHD
PHOD

PHD
PHD

2165
2170
2175
2180
2185
2190
2195
2200
2205
2219
2218
2220
2225
2230
2238
2240
2245
2250
2255
2260
2285
2270
2278
2280
2285
2290




00820,
.00141,
.00t19,
.001¢8,

OATA PHSFS1/
45,72000,
1.11400,
+18350,
03548,
.00615,
.00614,
.02692,

DATA PHSF52/
1,35800,
1.16200,
+44086,
.03392,

4 +00377,
[ 00289,
¢ .00204,
[
c

QOO0

DO _OO0OGOH0

DATA PHSF53/
98232.00000,
49710,

¢ J21110,
¢ 01954,
¢ .00188,
¢ 01908,
¢ .00782,
DATA PHSFS4/
c 13.50000,
< 2.58600,
¢ . 10980,
¢ .00602,
¢ .6ooas,
¢ .00059,
¢ .000S86,
DATA PHSFSS/
[ 36.42000,
c G178,
c LT
M 04109,
¢ N gS N
¢ NI
¢ 01507,
DATA PHEFSG,
€ 45.49000,
N 91680,
¢ 13480,
¢ .02138,
¢ 00283,
¢ 00584,
00044,

CATA PHIFSY/
18303,
A163,
JGaves,
Q0a09,
01080,

oaonan_o

N -
R, :

N p

.00387,
.00129,
00118,
00118,

22.48000,
.72990,
12410,
,02333,
.00530,
.00763,
.02802.,

1.34800,
1.0687390,
.32530,
01788,
.00317,
06287,
00308,

3.82700,
52539,
18430,
00754,
+0033¢,
01831,
.00867,

12.72000,
1.58500,
.0697?,
00376,
.000173,
00087,
.000%4,

23.44353,
87907,
VB340,
01629,
00430,
01058,
.$3029,

31.83000,
+89560,
.10e99,
01252,
00278,
.00670,
C.01348,

¥8. 47000,
“as‘,o
AT290
LI,

0040Y,

01628,

00268,
.00128,
S00117,
00113,

§.45200,
.39640,
10220,
01880,
00817,
.o1038,
03071,

.32400,
91840,
. 23580,
.01037,
,00298,
.00268,
00314,

95120,
.30980,
.12260,
.00272,
.00383,
01420,
40690,

9.8%700,
86190,
.0s630,
00238,
00288,
.0008%8,
+000%0,

9.32900,
483563,
L2417,
00959,
00524,
,o1080,
Q3801

12.30000,
34070,
Q8391
400762,
+00308,
Q0EN,
0110},

34987,
46033,
13387,
00794,
.g03ey,
NI

-

RO e AT

«00198,
-00122,
00117,
00113/

3.68600,
+26220,
08533,
+01103,
- 00509,
+01534,
+03320/

1.20300,
« 74400,
«16900,
+00676,
.00284,
00274,
«00317/

.85890,
33700,
+09208,
.Q0161,
.00124,
.01077,
. 04228/

6.74400,
+ 32580,
03174,
. 00183,
.Qoces,
< 000589,
. 00089/

3.11067,
34257,
09403,
00383,
00777,
+01807,
03318/

4.18500,
« 23800,
+085%99.

. 90840,
N 1TTL Y

146900,
38370,
RIS
.00erE,
. 00324,
ia‘BWQ

.

00181,
.00120,
00117,

1.88407,
-19430,
.0Bass,
.0080%,
- 00547,
+ 02238,

1.22900,
. 8190,
SUTING,
00484,
00274,
00283,

.52649,

4.24800,
«1R150,
+ 01380,
00ty
<Q00861,
+ 000583,

1.49100,
2807,
05233,
.00472,
201140,
+015485,

1.72409,

L7489,

a3 7T,

<0048,

JQ0dR4,
‘om"

9Ty,
+AR9Y,
35409,
L 80399,
-00454,
01947,




¢ 01597, 01879, 02321, 05917/ PHD 2755

DATA PHSF5g/ PHD 2760

¢ $25.35000, 5.54850, 3.39200, 2.40225, 1.79275, PHD 2765

c 1.38725, 1.10400, .74203, .52213, .37803, PHD 2770

c .27970, 20948, .15915, .123%8, .08615, PHD 2775

c .03783, .02289, 01510, .01074, .00837, PHD 2780

c .00717, .00653, 00681, 008399, .u0ret, PHD 2785

c 00822, 01127, 01364, .01588, .01743, PHD 2790

c .01838, .01583, .01491, +02015/ PHD 2793

DATA PH5F59/ PHD 2800

¢ 56.57000, 10.86983, 4.30450, 2.32817, 1.48017, PHD 2805

¢ 1.05608, .80618, .53590, . 39178, .30125, PRO 2810

c 23833, 19167, .15528, .12653, L0TT\T7, PHD 2015

¢ .04870, .03126, 02128, .01493, .01091, PHD 2820

¢ .ooass, 00765 .00767, .00787, .00840, PND 2825

¢ 00973, .01199, .01623, .02448, .03802, PHD 2830

c 0342y, .04801, .05g91, +06067/ PHD 2835

DATA PHSFG0/ PHD 2840

[ 37.27000, 14.69200, 6.78420, 3.681000, 2.39800, PHD 2843

c 1.62640, 1.16200, .66078, 41380, .27594, PHD 2850

¢ 19292, 13978, 104086, .07928, .04320, PMD 2858

z 02568, 01635, 011186, .00022, .0065Y, PHD 2860

c .00569, .00527, .00518, 00810, .00508, PMO 2865

¢ 00511, .00518, .00528, .00537, .00537, PHD 2870

c .00527, .00528, 00536, .00549/ PHD 2075

y OATA PHSFE1/ PHD 2880

; C  24.80323, 14.28000, 8.35t67, 5.06023, 3.14833, PMD 2863
< 2.03700, 1.38367, .12373, . 42163, .26167, PHD 2830
e ¢ 16947, L1134y, .07807, .05%03, .02%12, PHD 2893
3 ¢ 01283, 00726, 00455, .00317T, 00247, PHD 2900
v ¢ .00214, .00196, .00187, .00177, 00160, PND 2908
c 00159, 00153, 00180, .00151, .Q0161, PHD 2910

. ¢ 00188, 00209, .co188, 00189/ PHE 2915
Pt OATA PHSF62/ PHD 2920
& € 101.1%5288, 5.39697, a.20843, 1.626M, 1.32787, PHD 2528
A ¢ 1.130%¢, 97694, .T3870, 86023, .42559, PHD 2030
%} ¢ L32310, +24639, 18874, 14550, LOTA2T, MHD 2835
} -»? ¢ .0adza, ,023%2, 01699, .01182, L0090, PMD 2040
! ¢ 00763, L0071, 00718, ©.00143, 00797, PHD 2048
3 © 00801, -01007, .01036, .01076, 01129, PHO 2950
A ¢ N IRR N .01204, 0124, 01448/ M 3955
: DATA PHSFEY/ , MO 2060

N € 49.02300. 10.67620, 3.98189, 2.14380, 1.42080, PHG 2088
4 1.068302, L9178, - 80526, . 45430, L34R80, MO 2970
’\ : ¢ 26396, - .21079, AE528, NELITR (07418, M 2078
LE c 03280, 0ard, Qt¥Ra,  L0ian, (QOGTE, BHD 20D
g ¢ .00ETY, Q0971 RLTTEN 00990, 01088, PHD 2983

: . [ DT, . L0300, GRS, JOt3ea. 91280, PO 2990
‘A . o & 01377, 01588, L01823, L10e/ MY 2998
. DATA PHEFGA/ ] . MmO 3000
: - ) e 3w, ¥2.08500, 4.84333, 89943, 1.88580, MO 200%
) ¢ 1.05698, BRTHETH JARDY, - - 34848, LEA90, D 3040

o € L1097, JATNEA, NILLE SYNFEY, 0509, WD 3018
<y g 03088, NITTIN NIITTR I Y838, WD 3020
& g 01383, 01278, 0Y38T, 01378, L0128, KD 302%
o : ¢ .ms:u. VAT, Onayy, cram, JOI883, PO 3030

‘3 - - - s91, -01838, RILIEN 01873/ O 3033
5 . . CATA . msmw PO 3049
;% o - [ B Surhe, 8.79229, 4,6001, 3.““,. 3,380, MO m

ok

162

ig‘

Au_qﬁ ‘~.4‘: A




[ 1.77586, 1.36529, .84gag, .55343, .37399, PHD 3050
¢ .25995, .18501, ,13442, +09951, .05039, PHD 3055
¢ -02794, .Q1684, ,01103, .00787, .00614, PHD 3060
[4 .00521, .00476, . 004865, . 00460, .00460, PHD 3065
c .00464, .00470, .00479, . 00490, .00502, PHD 307¢
4 . 00509, . 00498, L00479, . 00491/ PHD 3075
DATA PHSF56/ PHD 3080
[+ 7.73378, G.31989, 4.61211, 3.41189, 2.56922, PHD 3085
c 1.96389, 1.51900, .93560, .59521, .38946, PHD 3080
¢ L5148, .17967, .12618, +09038, .04241, PHD 3095
[ 02194, 01241, .00766, .00519, .00386, PHD 2100
c 00314, .o0n278e, 00267, . 00259, .00254, PHD 3105
[ .00251, .00251, ,00252, . 00256, .00261, PHD 3110
. c . 00263, .00274, .00268, .00273/ PHD 3115
JATA PHSF67/ PHD 3120
c 13.24333,  %1.06100, 7.42300, 4.70587, 2.98533, PHD 2125
c 1.97200, - 1.37287, .75370, .45857, .29573, PHD 3130
[ .19823, .13693, . 09689, .07004, .03269, PHD 3135
c .01789, .01040, . 00660, . 00460, .00363, PHD 3140
c .00298, .00273, .00268, 10266, .0026%, PHD 3145
c 00265, .00265, .00268, . 00270, .00282, PHD 3150
c .00308, .¢0319, .00262, .00275/ PHD 3158
DATA PHSFE8/ PHD 3160
[ 37.10000, 12.656€7, 5,63100, 3. 16800, 2.,05233, PHD 3165
e {.45750, 1.09982, .69772, .47482, .33515, PHD 3170
[ .24170, .17635, .13072, 09747, .04922, PHD 3175
c .02644, .01502, .0093s, . 00640, .003803, PHD 3180
c .oosee, 50549, .00635, .00787, .00953, PHD 3185
[+ .01124, .01140, .01090, .01058, L01125, PHD 3190
¢ .01385, .01701, .91486, . 02854/ PHD 3185
DATA PHSI69/ PHD 3200
€ 256.51429, 19.713571, 5,24714, 2.3077%, 1.36100, PHD 3205
c .94431, .72756, L5019, .37583, ,26504, PHD 3210
c .22174, 17010, 13181, .10158, ,05367, PHD 3215
Cc .02848, .01561, ,00902, « 30582, .00443, PHU 3220
4 .00434, .00493, .005385, . 00629, .00897, PHD 3225
[+ .018386, .01849, .01647, .01539, ,01488, PHD 3230
[ L01673, .02178, 02754, .05078/ PHD 3235
DATA PHSFTO/ PHD 3240
c 27.448867, 14.87667, 7.63033, 4.46200, 2.82633, PHD 3245
c 1.89500, 1.32600, .71323, .41983, .26377, PHD 3250
c 17420, .11977, .08514, . 0632249, .03144, PHD 3258
[ .01785, ,01118, .00766, , 00873, , 00466, PHD 3260
¢ . 00407, .00377, 00338, . 00363, .00360, PHD 3285
c + 00359, . 00360, .00381, . 00263, .00365, PND 3270
c .003686, L09367, .00387, 400368/ PHD 3278
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Table 7.

Descriptions of Plot Program Subroutines

LOWPLT

AXISL
AXLOG
PLTDTA

DRAW

. | DASH2
1 poT
DSHDOT

DSHDT?2

MAIN DRIVER PROGRAM. READS
4 CONTROIL. CARDS.

PLOTS A LABELED LINEAR AXIS.
PLOTS A LABELED LOGARITHMIC AXIS,

READS LOWTRAN DATA FROM TAPE 7.
DETE{MINES WHICH VARIABLE TO PLOT,

SETS UP DATA TO BE PLOTTED. DETERMINES
WHICH TYPE OF LINE TO PLOT.

PLOTS A DASHED LINE.
PLOTS A DOTTED LINE.

PLOTS A LINE WITH ALTERNATING
DASHES AND DOTS.

PLOTS A LINE WITH ALTERNATING
RASH AND TWO DOTS,

Page
No.

166

174
177

173

180
184
181

183

182

164
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ccC
C€ce

;ROGR:? LOWPLT( INPUT ,QUTPUT, TAPES=INPUT, TAPEG=QUTPUT, TAPE?,
1TAPE3

ssasess  LOWTRAN SIX PLOT PROGRAM ®osssetecasisssesssasss

PROGRAM WRITTEN BY
FRANCIS X. KNEIZYS OPI/AFGL
JAMES H., CHETWYND JyR. OPI/AFGL
LEONARD W. ABREU OP1/AFGL
ERIC P. SHETILE OPA/AFGL

THE PLOT PROGRAM WILL PLOT SEVZRAL FILES OF OQUTPUT DATA FROM
TAPE 7 AS OQUTPUT FROM STANDARD LOWTRAN 51X RUNS.

YO INITIATE PPQGPAM AN IDENTIFICATION CARD OF 30 HQLERITH
CHARACTERS 1S READ IN FOLLOWED BY TWO CARDS DEFINING THE
AX1S,WAVELENGTHS,DELTA,LENGTH OF X AXIS AND Y AXIS AND

TYPE OF PLOT DESIKFD.

THE FOURTH INPUT CARD IS READ IN SUBROUTINE PLTOTA

AND IT COMYROLS YHE PLOTTING OF THE VARIQUS VARIABLES
QUTPUT BY LOWTRAN SIX

THE FIFTH INPUT CARD IS READ AFTER FLOYTING AND

IT DEYERMINES WHETHER PLUTTING ON THE SAME PLOT 1S DESIRED
AND ALSO DETERMINES WHETHER TO REWIND AND PLOT THE SAME FILE

70 PLOY MULTIPLE FILES FROM TAPE 7;
THE FOUR INPUT CARDS MUST BE INPUT FOR EACH FILE TO BE PLOTTED

T0 END PLOYS:
SET XSIZEaHEGATIVE ON LAST INPUT CARD.

[TTXIATIITILIL RIS RLDITL R ALL A PALS PRSI R I L2212 1 1Y)

COUMON /BXDY/ DX,ADY,PFRBEG, YRMIN, DXAXIS, 1VAXTS, PFREND, YRMAK,
© ITYR, IYPWR, JEMSCT

DIMENSION PROAID(3)

DIMENSION ACALS{B},ACRO2(8),ACRO2A(8) .ACRD28(6),ACRDIC(B)

DIMENSION ACRD3(R),ACRD30(8),ACD3AY(8),ACDIA2{E) , ACRDA{E)

DINENSION DUMMY(B)

DINENSION RADC(4),RADM{A),RADCLG{3) ,RADMLG(3) . WAVL(2)

- DIMENSION WAVN(2),TRAN(%)

DIMENSION CARDI(S),CARD2{6),CARDIA{2),CARDAB(2).CARDI{I)
DIMENSION CARD3V(3),CADIAL (L) ,CRDIAD(S)

DATA RADC/1OHMRADIANCE{Y1,10M0  WATTS/,10HCM2=STRR=C, dHN=1) /
OATYA RADM/IUMRADLANCE(Y,10M0  WATYS/, 1OHCNZ-STER=M, ANICR;
DATA RADGCLG/AONRADIANCE (W, IONATTS/CM2~S, GHTER-CN=~1)/

OATA RADMLG/1OHRADIANCE (W, tOMATYS/CNI=5, GNTER=MICR)

DATA WAVL/YOMWAVELENGTH, V0N (MICRON) /

© DATA WAVN/1OHAVENUMBER, 10N  (CW=1) /

OATA TRAN/YONTRANSME[TA JHNGES -

DATA CARDY/ICHMODEL  LYYP, 1OME, JEMSCT (8, tOHY 83, N3, 1N,

110H, HOPRT, TBO, BHUND, SALS/

DATA CARD2/1ONINAZE, ISEA, 1OMSN, IVULCH, (1 OHICSTL, ICIR,

T10H, IVSA, VIS, , 1ONNSS , WHH, RA, AHINRT/ '
DATA CARDIA/YOMCTRIK,CALY, 8, 15680/

DATA CARDIN/SOHICVSA,ZTVE, BMA, LINVIA/

DATA CARDI/10MH1 N3, ANGL , YONE . RANGE , BE . OMTA. RO, LEN/

PLY
PLT
PLT
PLT
PLT
PLY
LY
PLY
PLY
PLT
PLY
PLY
PLY
PLY
PLT
PLY

LT

LY
PLT
PLY
PLY
PLT
PLY
PLT
PLY
PLY
PLT
PLY
pLT
PLY
PLY
PLY
PLY
PLY
PLTY
pLY
LT
PLT
PLY
ALY
(434
oLy
PLY
PLY
PLY
pLY
oLt
(<8
LY
PLY
PLY
oy
LY
"y
LY
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LY
ALY
"My




DATA CARD30/10HH1,P,T,DP,,10HRH,WH, %0, R, 4HANGE/ PLT 395

DATA CRO3A1/10HIPARM, IPH, ,10HIDAY, ISOUR,2HC / PLT 400
_ DATA CRD3A2/10HPARM1 ,PARM, 10M2, PARM3, PA, 10HRNA , TIME, P, PLT 408
a’gi $110HS1PO,ANGLE, 3HM,GF PLT 410
Pl cce PLY 415
e CCC  ITYP=O RADIANCE PER MICRON VS MICRONS PLT 420
Ty - ¢CC  ITYPat RADIANCE PER CM=1 VS CM=1 PLT 425
;{ CCC  1ITYPa2 TRANSMITTANCE VS MICRONS PLT 430
R CCC  ITYP=3 TRANSMITTANCE VS CM~-t PLY 435
Ly cce PLT 440
R CCC  IXAXIS=0 X=AXIS WILL BE LINEAR PLY 445
g CCC  IXAXIS=y X-AXIS WILL BE LDG10 PLT 450
. CCC  IYAX1S=0 Y-AXIS WILL BE LINEAR PLY 488
€CC  $YAXISsi Y=AX1S WILL BE LOG10 PLT 460
cce PLT 485
1EQF=0 PLT 470
ISAMPT=0 PLY 475
IRPTaq PLT 40)
READ (5,80) (PROGID(1),1I=1,3),SCALE PLT 48§
WRITE (6,85) (PROGID(I),I+i,3),SCALE PLT 48D
CALL PLTID3{PROG1D,900.0,11,0,SCALE,4) PLT 495
CALL PLOT(1.0,1.0,~3) PLT 500
cce PLT §05
CCC  XSIZEwLENGTH OF X~AXIS IN INCHES PLT 510
€CC  PFRBEG=BEGINNING FREGUENCY 03 PLOT IN CM-1 OR MICRONS PLT 515
CCC  PFREND=ENDING FREQUENCY ON PLOT IN CM~1 OR MICRONS PLT 820
CCC  DXxs(PFREND-PFRBEG)/XS12E PLT 528
CCC  ADVwNO. OF DIVISIONS IN TEN INCHES OF PAPER PLT 530
CCC  YRMIN AND YRMAX ARE LOGARITHMS BASE 10 OF MINIMUM AND MAXIMUM  PLT 235
CCC  RADIATION VALUES WHICH CAN BE PLOTTYED PLY 540
€CC  IN PLOTYING TRANSMITTANCE OR RADIANCE LINEARLY PLT 548
CCC  YRMIN AND YRAMAX BECOME THE LIMITING VALUES OF THE YAXIS. PLT 550
CCC  NMYDEG SPECIFIES TME NUMBER OF DECIMAL PLACES ON A LINEAR YAX]S PLT &35
cce PLT B60
REWIND 7 PLT 885
] READ (5,88) NSIZE,PFRBEG,PFREND,DELTAX,3TYP, IXAXIS, NUMFIL PLT 570
IF{%SI2E.LE.0,.) GO 'Q 999 LY 575
WRITE (5,90) XSi25,PFROLG,PPREND,DELVAX,ITVYR, xmxs.uwu PLT &8s
DXw ( PFRERD-PEABED) /XS12E PLT 585
ANUMA« { PFREND~PFRBEG) /DELTAX PLT 590
NUNK 2 ANUMK . B PLT 598
OIVLXSXS1ZE JANUNN PLY 600
READ (5,89) Y¥S12E,VRNIN, vmx‘oax.uv.lcw.xvuxs.mvoac PLT  6O0S
IP{DELTAY .LE. O. 0) DELTAYn{.0 PLY 610
ADY «(YRVAX-YRMIN)/YS1ZE BLY 615
ANUMY s { YRRAX=YRMIN) JOELTAY ) T 850
NUMY = AKUNY . 5 LT 628
DIVLYaYSI2E/ANUNY M 630
co WAITE (8.92) YSI2E,VRMIN,YRMAX,DELTAY, ICRV, IYAXIS NMYDEC :L; ::s
. €8¢ : Lt 840
Ty . €CC  NUMFIL CONTROLS SPEC:FIU P{L: 4D, OF LOWTRAN YABE 7 DATA PLYT 648
-~ S : €CC 7O Bt PLOTYED. - ne 680
. ] cee PLY 853
q . TLC  IF NUMFLLeO 1Y WILL PLOY YHE NEXY AVAILABLE FILE OF BAYA. PLY &80
e CLS  1F NUNPEILQ 1T ¥i.L PLOT FRON THE WUMBENED m. LY 885
3 CCE  SPECLPIED BY =wiFlL. st 890
& cce : : Y 48
3 H mmru..cr.-:; 1ROPaNUNFIL-t . LY 680
COLR(NWAELLL LY. 1) GO TO 12 0t sas
NG
R o
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REWIND 7

NNFai

IF(NUMFIL.EQ.NNF)} GO TO 12
00 8 Is1,10

READ (7,101) DyMMY

CONT INUE

READ (7,99) DUM
IF(OUM.NE.-9999.) GO TO 11
NNFaNNF+1
IF(NUMFIL,EQ.NNF) GO TO 12
GO 70 8

CDNTXNUE

THE LOWTRAN SIX PLOT PROGRAM EXPECTS TEN INPUT CARDS ON TAPE 7
WHICH WAS GENERATED FROM A LOWTRAN RUN.

THERE CAN BE SEVERAL SETS OF DATA AND INPUT CARDS SEPERATED BY
AN END OF FILE, WHICH IS CODED -9999. IN COt. 1-8

THE INPUT CARDS ARE AS LISTED IN THE LOWTRAN INSTRUCTIONS

THE MANDATORY CARDS QUTPUT TO TAPE 7 ARE

CARD1,CARD2, CARD2A,CARD2B,CARD2C,CARD3, OR OPTIONAL CARD3
(MQDEL=0), CARD3At,CARD3A2,CARDA AND CARDS.

IN A GIVEN RUN SEVERAL OF THESE CARDS MAY NOY BE UTILIZED

IN THAT EVENT THEIR VARIABLES WILL BE REPRESENTED BY -89

IN THE QUTPUT DATA ON TAPE 7 DURING A NORKAL EMISSION RUN FOR
EXAMPLE SEVERAL OF THE VARIABLES ARE NOT UTILIZED IN THIS CASE
THEIR VARIABLES WILL BE REPRESENTED BY «9% ALSO.

READING AND WRITING INPUT CARDS TO THE PLOT

IF({ISANPY,.GY,0) GO TO 13
READ (7,100) MODEL,ITYPE,IENSCT,MY,M2,M3, 1M, NOPRY, TBOUND, SALS
BACKSPACE 7

READ |7,101) ACRDt

IF(1EMSCY.£Q.0) WRITE (6,102)

IF(IEMSCT,EQ.1) WRITE (6,103)

IF(LEMSTT.EQ.2) WRITE (6.104)

1F{LENSCY.€Q.3) WRITE (6,108}

uaxreo(s.noo) WODEL, JYYPE, 1ENSCT, MY M2, 43, 1M, NOPRY , TBOUND, 5ALS
¥Yu?,

ATnt,

CALL SYMBOL(XY,¥Y,0,12,CARD1,0,0,48)

VTav¥T-0,2

GALL SYNBOL{XT .¥7,0.12,ACRDt,0.0,80)

READ (7.101 ) ACRD2

MRITE (8.10%) ACRO2:

¥Yia¥1=0.4

CALL SYMODL{XT,¥¥,0,12,CARD2,0.0,84)

YTu¥t-0,2

CALL SYNBOL(XT,YY,0.12,ACR02,0.0, ao;

READ (7,10% ) ALHDIA

WSITE (6,101) ACRD2A

VYavr=0.4

CALL SVMBOL(XT,YY,0,12,5A4024,0.0,18)

¥Ta¥1-0.3

CALL SYMBOL{RY,YY,0,13,ACRD2A,0.0,80)

READ (7,10% ) ACRO2B
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PLY
PLT
PLY
FLT
PLT
PLY
PLT
PLY
PLY
PLT
PLT
PLY
PLY
PLY
pLT
LT
ALY
PLT
pLY
PLY
PLY
PLY
PLY
PLT
PLY
PLY
PLY
PLY
PLY
PLY
PLT
PLY
PLY
eLT
(48]
PLY
PLT
PLY
PLY
PLY
PLY
PLY
PLY
pLY
PLT
(%4
PLY
pLY
[ 194
eyt
LY
LY
LY
PLY
PLt
PLY
LY
pLY
pLY

690
(317
700
705




[y

- €Ce

cac

coe
eee

WRITE (6,101) ACRD2B

YTaYT-0.4

CALL SYMBOL(XY,YT,0.12,CARD28,0.0,18)

YTsYT~0.2

CALL SYMBOL(XT,YT,0.12,ACRD2B,0.0,80)

READ (7,101 ) ACRD2C

WRITE (6,101) ACRD2C

YTa¥T-0.4

CALL SYMBOL(XT,YT7,0.12,8MML,TITLE,0.0,8)

YTaY7-0.2

CALL SYMBOL(XT,YT,0.12,ACRD2C,0.0,80)
{F(MODEL.NE.Q) READ (7,101 ) ACRD3

1F(MODEL.NE.O) WRITE (6,101) ACRD3

1F(MODEL.EQ.0) READ (7,101 ) ACRD3Q

1F(MODEL,EQ.0) WRITE (6,101) ACRD30

YT2Y7-0.4

1F(MODEL.NE,0) CALL SYMBOL{XT,YT,0.12,CARD3,0.0,29)
xr(¢$o§L.so.o) CALL SYMBOL(XT,YT7,0.12,CARD30,0.0,24)
YTa¥YT-0.2

1F(MODEL.NE.O) CALL SYMBOL{XT,YT,0.12,ACRD3,0.0,80)
IF(MQOEL.EQ.0) CALL SYMBOL(XY,YYV,0.12,ACRD33,0.0,80)
READ (7,101 ) ACD3A1

WRITE (6,101) ACD3At

YTu¥YT-0.4

CALL SYMBOL(XT,YY,0.,12,CR03A1,0.0,21)

¥Tx¥T=0.2

CALL SYMBOL(XT,YT7,0.12,ACD3A1,0.0.80)

READ (7,101 ) ACD3A2

WRITE (6,101) ACD3A2

YTa¥T-0.4

CALL SYMBOL(XT,Y?,0.12,CRD3A2,0.0,43)

YTu¥YV=Q.2

CALL SYMBOL(XT,YT,0.12,ACD3A2,0.0.80)

READ $7,101 ) ACRD4

WRITE (6,101) ACRD4

YTa¥T-0.4

CALL SYMBOL(XT.¥TY.0.13,8MV1,V2,0v,0.0,8)

¥YTa¥1~0,2

CALL SYMBOL(XY,YY,0.12,ACR04,0.0,80)

BEAD (7,500 ) IRPY :

. QACHGPACE 7

READ (7,30t ) ACRDS

WALTE (6:801) ACRDS

YTa¥T=0.4 :

CALL SYMBGL(XY,YY,0,12,4HIRPT,0.0,4)
¥Ta¥7~0,2

CALL SVMBIL(XT,YY.0.12,ACR05,0.0,98)

SEY uP TO DLOT

CALL PLOY{18.0,0,0,+3)
CALL PLOTLO.0,75128.9)

JCALL PLOTEXSI28.Y5128,2)

CALL PLOY{RBIZE.0.0,2)
CALL PLOT(0.,0.,2)

CALL PLOT{O,,v5128, 21
CALL PLOY{O. Y128, 2)

BET UP 10 ORAM AxiS
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PLY
PLT
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(434
Iy
LY
LY
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RLY
(43
LY
LY
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PLY
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LY
0y
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Yy
L%

980

985

990

998
1000
1008
1010
1018
1020
1028
1030
1038
1040
1045
1060
1058
1080
1068
1070
1075
1080
1085
1090
1085
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1113
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1170
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1189
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1220
1228
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1140
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1250
1258
1280
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123
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ccc PLT 1275

1YPWR=ALOG10(DELTAY) PLT 1280
IF((ITYP.EQ.0.OR, ITYP.EQ.1) .AND. IYAXIS,.EQ.0) SFY=10,.s¢(=IYPWR) PLT 1285
NUMCX=PFREND-PFRBEG PLT 1290
CYCLX=XSI1ZE/FLOAT(NUMCX) PLT 1295
NUMCY=YRMAX-YRMIN PLT 1300
CYCLY=YSIZE/FLOAT (NUMCY) PLT 1305
IF((ITYP,EQ.0.OR.ITYP.EQ.2) .AND, IXAXI1S.EQ.0) PLT 1310
XCALL AXISL (0.0,0.0,WAVL,~20,NUMX,0IVLX,1, PLT 1315
X PFRBEG,DELTAX,{,0.,.125,1,0,0,0,0) PLT 1320
IF((1TYP.€Q.0,0R.ITYP.EQ.2) .AND. IXAXIS,EQ.1) PLT 1328
ACALL AXLOG(0,0,0.0,WAVL,=20,NUNCX,CYCLX, PLT 1330
X PFRBEG,0,0,0.125,1,0,0,0,0) PLT 1335
IF((ITYP.EQ,1.0R, ITYP.EQ.I3) .AND. IXAXIS.€Q.9) PLT 1340
%CALL AXISL(0.0,0,0,WAVN,-20,NUMX,DIVLX,1, PLT 1345
X PFRBEG,DELTAX,-1,0.,.125,1,0,0,0,0) PLY 1350
IF((ITYP.EQ.1.0R.1TYP.EQ.3) .AND. IXAXIS,EQ.t) PLT 1355
ACALL AXLOG(0.0,0.0,WAVN,=-20,NUMCX,CYCLX, PLT 1360
. A PFRBEG,0.0,0.125,1,0,0,0,0) PLT 1365
5 IF(ITYP.EQ.0 .AND. IYAXIS.EQ.0) PLT 1370
: XCALL AXISL(0.,0.,RADM,34,NUMY, PLT 1375
ADIVLY, 3,YRMINeSFY,DELTAYeSFY, NMYDEC,90.,0.18,1,1,0,0,0) © RLT 1380
s IF(ITYP.EQ.0 .AND. IYAXIS.EQ.1) PLT 138%
&9 XCALL AXLOG(O..0.,RADMLG,29,NUMCY,CYCLY, PLT 1390
b X YRMIN,90.,0.15,1,1,2,0,0) PLT 1398
X IF(ITYP,EQ.1 .AND. IYAXIS5.2Q.0) PLT 1400
iy ACALL AXISL(0.,0.,RADC,34,NUMY, PLT 1405
XDIVLY, 3,YRMINSSFY,DELTAYSSFY NMYDEC,80.,0.15,1,1,0,0,0) PLT 1410
HFa IF(1TYP .EQ.t .AND. IYAXIS.EQ.1) PLT 1415
EA xcuL AXLOG(0.,0.,RADCLG,29,NUMCY,CYCLY, PLT 1420
L YRMIN,99.,.18,1,1,2,0,0) PLT 1425
. xmuw .EQ.2.0R.1TYP .€Q.3) AND. IYAXIS.£Q.0) PLT 1430
v A CALL ARISL(0..0.,TRAN,13,NUMY,DIVLY,2, YRMIN,OELTAY, PLY 1438
‘iig, XNMYDEC,80,0,.125,1,1,2,0,0) PLT 1440
W IF({ITYF .EQ.2.0R,ITYP (EQ.3) .AND. IYAXIS.EQ.1) PLY 1448
B\ X CALL AXLOG(O..0.,TRAN,13,NUMCY,CVYCLY, YRMIN, PLY 1450
oy % 90.0,,125,1,1,0,0,0) PLT 1488
N 1F(17YP (EQ.0 .AND, IYAXIS.EQ.0) PLT 1460
ACALL AXISL{XSIZE,0.,RADN,~34, PLT 1463
}é ANUMY, OIVLY,3,YRMINSSFY,DELTAVSSFY NMYDSE,80.,.18,1,1,0,0,0) PLT 1470
SFCITYP LEQ.0 AND. 1YAXIS.EQ.1) PLT 1478
. Lo ACALL AXLOG(XSIZE, 0., RADMLG,~29,NUMCY, : PLY 1489
- . - % CVCLY,YAMIN.80.,.18.1.1,2,0,0 PLT 1489
~ TIRCITYR JEQ. 1 L AND. 1YAKIS.2G.0 PLY 1430
XCALL AXISUL{XSIZE,0,,RADC, 34, COPLY 1493
ANURY, DIVLY .3, YRRINSSFY, ouuv;sw.nmuec 90.,+18,1,1,0,0,0) ALY 1300
TP(ITYP LEQ.! .AND. 1YANIS.EQ.1) LY 1805
XCALL AXLOG(XS12¢,0.,RAOCLG, =29, NUNCY, LT 1830
X CYCLY,YAMIN,B0.,,19.1,1,2,0,0) PLY 1538
ERPLLITYD LEQ.2,08.17YP .£0.3) .AND. 1YAX15.£0.0) LT 1820
K CALL ARISLEXSIZE 0., YRAN, =13, MUY, DIVLY, 2, YAMIN, PLT 1838
_ ADELTAY NVYDEC,90.0,,12%,1,1,2,0,0) eLY 1830
RRQ(LYYP .EQ.2,0R,1TYP 1€0.3) LAND. TYARES.EQ. 1) PLT 1838
UK CALL ARLOG{XSIZE.0.,7RAN, =13, NOMEY,CYCLY , vRMIN, PLY 1540
X 90.0,.128,4,1,0,0,0) - PLY 1848
) a0 Y0 16 : © - PLY 1880
- o6t ) LT 1883
CLC  HEAD ARDUMD WEARER RECORDS AS PILE (S PLOTYED ON SAME PAOT B T8 T 17
vl : : . . : PLY 1848
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cee

61

83

cce

cee
_CeC

6
68

61

80

cee
cce
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0a 14 I=4,10

READ (7,101) DUMMY
WRITE (6,101) DumMY
CONTINUE

CONTINUE

READ IN DATA YO BE PLOTTED

ITRP CONTROLS THE PLOT OF TRANSMISSION VARIABLES

ITRP=0  PLOTS TOTAL TRANSMISSION

ITRP«1~7 PLOTS N20,C02,0ZO0NE,N2CONT ,HI0CONT ,MOLSCY ,AERTRN
AT=0.

SUBROUTINE PLTDTA 1S CALLED TO IMPLEMENT THE READING

IN AND PLOTTING OF TRANSMISSION AND OR EMISSION VALUES
FAOM TAPE?,

CALL PLYDTA(ICRV,IEOF)

ISAMFL30 NORMAL ADVANCE TO NEXY FILE
ISAMFLet REWIND ANO GO TO SAME FILE

_ISAMPTsQ NORMAL ADVANCE TO NEXT PLOT

1SAMPTat  PLOT ON SAME PLOT

ISAMFL AND ISAMPY ARE SET TO HANDLE THE NEXT PILE OF OATA
T0 B8E PLOYYED.

READ (5,54) ISAMFL,I1SAMPT
WRITE (6.94) 1SAMFL,1SAMPT
1F( ISANFL.GT.0) GO TO 63
IF({ I1SAMPT,.GT.0) GO TD 62
RTwX512E+2,0 .
CALL PLOT(XT,0.0,~3)

CONT INUE

RECYCYCLE YO PLOTY YNE»NSXY FILE OF OATA
GO YO 8

CONT INUE
1F( [EQF.NE, 1) GO YO 64
REWIND ¢ -

" 30 10 61

NEQFw

REWIND 7

00 60 l=1,10

READ {7.101) Duswy
CONTINUE ’

READ (*,99) DuM
1F{DUM.NE,~9990.) GO YO 87
NKEQF = REQF 1 -

1F{ JEOF. EQ.NECPF) GO YO &0
G) 70 €8 . .
JEOFw {EOF=y

e Y0 M

SLOTTING OVER GO YO N0
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PLY
PLT
PLY
PLY
PLY
PLT
PLY
PLT
PLY
PLY
PLT
PLY

PLT
LY
PLY
PLY
PLY
PLY
PLY
PLY
PLY
PLY
PLY
PLY
pLY
LY
PLY
PLY
PLY
PLY
PLY
PLY
PLY
LT
LY
PLY
”ny
LY
LY
LY
(48]
PLY
LY
"y
[ {84
"y
LY
PLY
LY
"y
"y
"t
oLY
LT
[ %4
pLY
rny
LT

1870
1878
1580
1589
1590
1598
1600
1608
1610
1618
1620
1625
1630
1635
1640
1845
1650
1655
1660
1865
1670
1675
1680
168%
1690
1693
1700
1708
1710
1713
1730
17325
1730
1738
1740
1748
1750
1758
170
1768
1770
1778
1780
1743
17680
1798
1800
1809
90
10138
1620
1838
1.2
1835
104y
1848
1850
1889
1880
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CONTINUE
CALL PLOT{XT7,0.0,~3)

FORMAT(3A10,F10.4)

FORMAT (1H1 ,5X,3A10,F10.4//)
FORMAT(3F10.4,315)
FORMAT(F10.4,3E£10.2,315)
FORMAT(//4F10.4,315)
FORMAT(F10.4,3E10.2,315//)

FORMAT(215)

FORMAT(F7.0)

FORMAY(815,2F10.3)

FORMAY (8A10)

FORMAT (10X, 144 TRANSMISSION //)

FORMAT (10X, 10N RADIANCE //)

FORMAT(10X,32H4 RADIANCE WITH SOLAR SCATTERING //)
FORMAT(10X,25H DIRECT SOLAR IRRADIANCE //)
FORMAT(15)

FORMAT {A5)

CALL ENDPLY

SToP

END
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PLY
PLT
PLY
PLT
LT
PLY
PLT
PLY
PLY
PLY
PLT
pLY
PLT
48
PLY
PLT
PLY
PLY
PLY
PLY
PLY

1865
1870
1878
18680
1885
1890
1895
1900
1905
1910
1918
1920
1925
1930
1938
1940
1945
1948
1950
1985
1560
1968
1970
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SUBROUTINE PLTDTA(ICRV,IEOF)

ROUTINE TO READ TAPE? EMISSIONS AND TRANSMISSIONS

AND PLOT VARIOUS VALUES.

ITRP=0 PLOTS TOTAL TRANSMISSION

1TRP=1~7 PLOTS H20,C02,020NE ,N2CONT,H20CONT ,MOLSCT ,AERTRN
1TRP=8-10 PLOTS HNO3,AERABS OR INTEG. ABS

COMMON /DXDY/ DX,ADY,PFRBEG, YRMIN, IXAXIS, IYAXIS,PFREND, YRMAX,
C ITYP,1YPuR, LEMSCT
DIMENSION RAD(400),V(220),TRM{10),RADVAL(S)

IRAD AND ITRP=0 PLOTS TOTAL TRANSMITTANCE

IF IEMSCT=1
IRAD=t PLOTS ATMOSPHERIC RADIANCE PER CM-1 vS CM-1
IRAD=2 PLOTS ATMOSPHERIC RADIANCE PER MICRONS VS MICRONS

1F 1EMSCTe2
1RADs1 TQ 8 PLOTS ATMOSPHERIC,SCATTERED,REFLECTED AND TOTAL
RADIANCE PER CM~t VS CM=1 AND MICRONS VS MICRONS RESPECTIVELY

IF 1EMSCT=3

TRADs1 TO 4 PLOTS TRANSMIYTED SQLAR IRRADIANCE AND INCIDENT
SOLAR IRRADIANCE PER Ch~1 VS CM=1 AND MICRONS VS MICRONS
RESPECTIVELY

TRANS=0.
READ (5,94) IRAD,ITRP

&nx:e (8.94) IRAD,ITRP

Ju

READ (7,800) RAIN,CIHRUS

WRITE {6.900) RAIN,CIRRUS

IF¢TEMSCY.GT.0) READ (7.1000) FREQ,ALAM, (RADVAL(K),Ke1,9),
1 TRANS

IF{ 1EM5CY,£Q.0) READ (7 1100) FREQ.ALAM, YRANS, (TRE(1),1e1,10)
1F(FREQ.€Q.=0699.) GO TO 80

CONT 1NUE

Ty

JRRYaY

Vi) sALAM

{FLITRR EQ, Q) RAD{J)»TRANS

IFTITRP (GT. §) RAQ(J)wTAN{1YRP)
CTECITVPLEQ. 1, 0R. FYYP,EQ.3) V(J)ermEQ

FR{VTY) LY. PPOKED) co To ao

1E{v{Jd) .G PERERD) GO

IE{ LEMSCY . GV.0 .aND, tuao Gt.OJ RAD{ ) sRADVAL( 1RAD)
IPLV,GE,559) Gb YO 43

Jeygel 3

G 10 3¢

© AT OATA

TTYEE OF LINE PLOYTED IS5 CONTAQLLED 9V THE VALNE OF ICRW
SUBRUUYEIRE ONAM B2BLAINS THE USE OF ICHV IN CBTAININD
VARIGUS YYPES OF BRLOITED LINES

CALL DRAN{V, RAD, VENU, 1CAV)
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WRITE (6, 2000) V(1).RAD(1) V(JFNU) , RAD(JFNY) DTA 450

IF(J.L7.389) GO OTA 458
v{1)=v(389) DYA 480
RAD(1)aRAD(399) DTA 485

Je2 DTA 470

G0 TG 20 DTA 475

50 CONTINUE DTA 480
1EOF= I EOF+1 DYA 485
UNTsy=1 DTA 490
JFNUsy=1 DTA 485
1s(uwr LE 1) GO TO 80 DTA 500

Gy 1O 4 DTA 805

80 conrzuue OTA 810
94 FORMAT(515) OTA St5
800 FORMAT(2F9.4) DTA 520
1000 FORMAT{F7,0,F8.3,9£9,2,F6.4) OTA 525
1100 FORMAT(F7.0,F8.3,10F8.4,F12.4) DTA 830
2000 FORMAT(2(F10.3,£10.3)) OTA 838
RETURN DTA 540

END OTA 843

SUBROUTINE AXISL(X, ¥, BCO, N, NUMDIV, DIVLEN, NUMSUB, BEGNUM, AXL 100
1 DELNUM, NUMDEC, THETA, HEIGHT, NRPT.NTURN , NOEND, LSUPR, LTURN)AXL 103

c AXL 110
C  WODIFIED VERSION OF AXISL AXL 118
[+ AXL 120
C wRITTEN BY RICHARD L. TAYLOR RADC/ET EEC NOVEMBER 1880 A:IL. 128
[ A 130
C  ROUTINE YO PLOT A LABELLED LINEAR ARIS AXL 138
¢ AX\, 140
¢ AAL 143
C X AND Y ARE TME STARVING COORUINATES OF TME AXIS RELATIVE TO TME :AL 130
< KL 198
C CURRENT ORIGIN AXL 180
¢ - : AXL 183
G BCD 1S THE LABEL OF YHE AXIS GXPRESSEO AS A MOLLERITH COMSTANT :xL 170
(4 ) ) w1715
G N 315 THE NURBER OF CHARACTEAS IN THE LABEL :RL 190
[+ XL 183
g SERATIVE N PLACES THE LABEL ON THE CLOCHWISE SIDE OF THE AX1S :;t 199
L1988
. € PUSITIVE N PLACES THE LABSL ON THE COUNTERGLOCKWISE S102 ::L :0;
c . ’ L 20
g KUMOLV 15 YHE NUMBER OF MAJIR DIVISIONS ::tL "o
' L . 11
g - DIVLEN 1% THE LENGYH IN INCHES GF A NAJOR OIVISION ’ . ::l. ;gg
|. -1
€ NUMSUB IS THE KUMBER 07 MINOR OIVISIONS GER WAGOR DIVISION nt ;ao
¢ - . AX 33
g 1 GIVES 8O SUBDIVISION YICS, 3 GIVES ONB sumvmou th. £1C. A:t g:g
g . SRONUM 1§ YHE KUMDZR KON THE BEGIRNING OF THE ANLS A ggg
' 11N
g DELMUE 5 THE OELYA NUMBER FOR A WAJOR DIVEISION ::t :g’g
’ y _ b
"g SUADEC 1S THE NUMBER OF DECIMAL PLATES DESineD ) :tL ;;g
R -
¢ RUBOEC £0USL YO =1 SUPPEESSES TRE DECIMAL BOINY . ::t :lg
¢ . [ .1 }
g YHETA 1S THE AKGLE OF YNE AXIS IN DLGRESS (0.0 #CG8 X, 90.0 rOR ¥) :ll. 3:2
(N
€ HEIUNY 1S YRE REIGAT QF YRE KUNBESS IN INCHES ::t :lﬁg
B 30
T NRMY- 1S Y nmm FACTOR FOM Tl-t! SOALE WUNIERS (USUALLY IWTEGER V) arL N6
¢ LIS 11 ]
s WHEN Kapt I! 2“0 THE SCALE NUBBERS wiil B¢ suUpPsREsSiD; ::l 3;:
’ v 3
g NHER RABY w 3. EVERT IND SCALE NUMBER wilL S8 BRIOUCED: E€TC. 11N J:g
. Az, 3%
. € NTUAN EQUAL TO ¥ YURMS THE ARIS MUMBENE 3V g0 GECHEES CLOCKMISE, - akL 3¢
. s “1 TURNS NUMBERS @V 30 DEGREECS COUNYRACLOLANISE., O FOR KD Tukh ::l gas
L 38
€ HOERD ECUAL YO 4 SUPPAZSSES THE KUMBERS AT CITHER END OF THE ARiS, AaL 358
€ AN, €0
- g '.t SUPMIESSES THE BLGINNING KuUMZER, 3 TRE ENOING KUNBER A%y, 38
. ARL 370
. C  A\SUMA EQUAL 10 1 SUPPRESSES YWE LASEL AXL J78
[+ VTURN K3Y USED ARy 280
¢ ARL 388

COMMON,/VETLDC/NPO5, YOUS ' AL 390




couMON /OXDY/ DX, ADY, PFRBEG.V“!N.IWlb $¥aX1S, PPREND TRMAX , AXL 390

C ITYR,1YPWR,IEMSCT AXL 385
DIMENSION BCD(1) AXL 405
THETA1aTHETA=90. sNTURN AXL 410
Pl » 2. » ASIN(t.) AXL 415
ANGLE = (P1/180.) ¢ THETA . AXL 420
SINANG = SIN(ANGLE) AXL 425
COSANG » COS{ANGLE) AXL €30
S{GNAX = FLOAT(ISIGN(1,N)}) . Ak, 435
SIZMAJ = (.25 ¢ HEIGHT + 0.05 X1, 44
OFFSTaHEIGHT+1.5 AXL @45
OXMAU = ~S1ZMAJ ¢ SINANG » SIGNAX - AXL 450
DYNAU = SIZMAJ ¢ COSANG ¢ SIGNAR : ) AKL 455
DXMIN = 0.5 s DXMAU KRL 480
OYMIN a 0.5 & DYMAY : AXL 465
NSUB = NUMSUB : AXL 470
JTF(NUMSUB LT, 1) NSUB = 1 AXL 475
SUBDIV = DIVLEN / FLOAT(%S5UB) AXL 480
BCDS!Z » 1.25 » HEIGHT . AXL 485
YBIAS » (~0.50 + SIGN(1.25, SIGNAX}) & HEIGHT +» OYMAL AXL 490
NABS = 1ABS(N) . AXL 488
BCOLEN = {FLOAT(NABS) - 0.4) » BcDHIZ AXL 500
S e DIVLEN % FLOAY(NUMDIV) AXL 8508
DIVCOS o DIVLEN « COSANG . . : AXL 510
DIVSIN = DIVLEN » SINANG - . ARL 5195
SIIMAX = HEIGHT o kXL 320

(4 - ARL 538
c . ’ AXL 830
€ DJRAW DIVISION NUMBERS . ARy 835
[ : AXL 540
¢ ) ’ ARL BaS
. NOIV- v @ . AL 8%0
10 DIGITS = 0.0 © ARL 558

- KTIC = X & DIVCOSsFLOAT(NDIV) AR, %30
YL o ¥ & DIVSINSPLOAT{ROIV) ALy 88%
TF(NRPY (E6Q. 0) G& 10 20 AXL 970

NSUPR » HDEV = (NDIV/NRBT)sNRPY . ARy, 8%
IF(NSUPR . KE. 0} GO YO 20 ) . . AL B0
SE(IRDEND (EQ. 1 ,CR. NOEND ,6Q. 2) .ANO.  WOIV (EQ. 9) ARY, 885

] 40 10 20 AXL S90

[ruuozno eq, U JOR. NOEED EQ. 3) LARO, MOV L EQ. NUMDIV) - axy %3S

Go 1 AXL 800

D!VNW . aw.w . OﬁLWthLOANHNV} : ARL 803

1P{ASS{OI¥RUR) .GE, 10.0) OIGIYS « ALDGIGLABS(DIVNUM)) AN, 810

OIGITS » AINT(DIGIYS & v.08-1Q) ) 428 €1%

JFLOIVNUN (L7, 0.0) OBIGITS » DIGHG . 0 . ARL 230

. STINUM » {DIGLYS mw(uumc) & LT)HeRELOHT ARL @3

N ABIAS =), Bef])ENum 454 2%
T . R KRIASYsD. , ) . . . - ARt 83%
: - . YEIACI120, L . AXL &4
IF{NTURK.EG.0) eu woe - - ARy gax

YRLAS vl ASCSIININ-0F ST ’ R €50
CEF(NOLTL QI YRIAK = YRIASTEESY - - : . ANL 82K

. APPASTERANIASSME I GNT Y. 5 axy 489

8 K003 s SHIE » vRIaS+5INANT o XBIAS*COSAKS AL €3S

§ SVUIASI S INANG e ARLASH<CT3ANY Rl R
YT ¢ YYIC o VBIASRCOUANG o NRIABSSIRANG : L AEL v

C “XITABISSINANG=vAI ALY 0SNG . ) S
CaLL KUREEQ{XPOS, ¥Y2Gh, WELGAT GIVIQIM, THETAY),NLMORC) - [V D <
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xr(sxmx 21T, sxz:eux) S1DIAX = SLTNUN AXL, 690

20 coem (AKi, 699
c - AXL 700
¢ : AXL 708
€ DRAN TIC MARKS AXL  T10
¢ . AXL TS
] AXL 720
CALL PLOT(XTIC . YTIS AXL 725
CALL PLOT{XTICHOXMAJ, vncof.\xluu. 21 Axy 730
1F{NDIV .EQ. NUMDI¥) GO TO 50 AXL 738
IF(NUMSUB .LE. 1) GO TO 49 . Axy Y40
DO 39 Us2,NURSUB : AAL . 745
SUBLEN = SUSDIVeFLOAT{y~1) . AXL 730
XSTIC = XTIC + SUBLEN * COSANG i AXL 755
YSTIC = YTIC 4 SUBLEN * SINANG AXL 780
CALL PLOT(XSTIC+DXMIN, YSTICHDYMIN, 3) AXL 788
CALL PLOT(XSTIC, YSTIC, 2) AXL 7170
30 CONTINUE AXL 473
40 NDIV = NDIV ¢ § AML 780
D Y0 10 PYIR 1.9
¢ AXL 790
< - . : . AL 195
¢ ohAw AKIE g < AXL 800
¢ AXL 803
c AxL o110
850 CALL ?LGY(X?IG. Ytie, 31 Axy 818
SALL PLOT(X, ¥ 35 AXL 829
€ AXL 828
g AL 830
&  ORAW LABEL : AXL 835
¢ . : AL 040
¢ : AXL  BAS
’ EFLSUPA LEQ, 1+ JOR. NABS .EQ, O) RETURM AR, 859
ABLaGie0 ’ ; PRGN 111
YOLASY mSLZNUN-OFFST : - AXL B63
1R(H, LY. Q) VAlAS 1 e=YRIASY . AxL @69
- JELHTURN.EQ.0) ¥AIASt) . . AXL  @re
AB5AS = 0.5+{S = BCOLFN} o - AXL 878
YRIAS » (~0.890 + SIGN{I. 2%, 3I3uaX)) « 300552 ' AL 882
XP0S & X = YBIAS+SINANG ¢ XO1ASeCOIANG . ARL 888
€ ¢FDIASIRRIRANG-RBLAS Yo LOSANG : ARL 890
- Y308 @ Yoo YEIAS#GOSANG » xaus-s'luna . AXL  £98
C ~XAIASTESINANG-YATAS Y OSANG . Aty 900
IF{IEMSCT.RE.D 0N, [T+P.08. 1 5O 10 89 ) . ARL B0t
LE{IUEYA.€3.0.0; GO YO 85 axt 803
VRO%=vYROS~0. 375 AEL B0y
CaLy smmums.vms.acosu.:x_mwema) ARy §04
VEIE: ¥ 5050, )78 F LI T
88 CONTINUE ARL B8
(4 1RY smm.mo:. Y803, mu, B0, THETA, xalS) AR, SOF
QE{IHETANE S0, ) QU YO €O . AXL 90
. fR{TEVE, 67,0 .00, LVARIS WD) D 10 88 - ARL )%
ST ANAR VR " Az, 930
SN S : C o YPO3svM0%9.06) AL U3
L ‘ . : F L LT 1ot B 1] axL 939
Nl : : TALL WUMEER{ ASGE, V05,0, ns;m,meu.a J . asy 938
NeA . . €0 CoMTisg : AXL 943
3N , o RETURY : - AKL 84§
W, £ o Ak, #5%
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SUBRCUTINE AXLOG(X, Y. BCD, N, NUMCYC, CYCLEN, BEGEXP, LAX

1 THETA, HEIGHT, NRPT, NTURN, NOEND, LSUPR, LTURN) LAX
LAX

LAX

WRITTEN BY RICHARD L. TAYLOR RADC/ET EEC  NOVEMBER 1980 LAX
LAX

LAX

LAX

ROUTINE TO PLOT A LABELLED LOGARITHMIC AX1S LAX
LAX

LAX

LAX

: LAX

X AND Y ARE THE STARTING COORDIMATES OF THE AXIS RELATIVE TO THE LAX
LAX

CURRENT ORIGIN LAX

LAX

BCD IS THE LABEL OF THE AXIS <XPREESED AS A HOLLERITH CONSTANT LAX
LAX

N IS THE NUMBER OF CHARACTERS IN THE LABEL LAX
LAX

NEGATIVE N PLACES THE LABEL ON THE CLOCKWISE SIDE OF THE AXIS LAX

LAX

POSITIVE N PLACES THE LABEL ON THE COUNTERCLOCKWISE SIDE LAX

LAX

NUMCYC IS THE NUMBER OF CYCLES DESIRED LAX
LAX

CYCLEN IS THE LENGTH OF ONE CYCLE IN INCHES LAX
LAX

BEGEXP 1S THE EXPONENT FOR THE SEGINNING OF THE AXIS LAX
LAX

THETA IS THE ANGLE OF THE AXIS IN DEGREES (0.0 FOR X, 90.0 FOR Y) LAX
LAX

HEIGHT 1S THE HEIGHT IN INCHES OF THE TENS LAX
LAX

NRPT 1S THE REPEAT FACTOR FOR THE SCALE NUMBERS (USUALLY INTEGER 1} LAX
LAX

WHEN NRPT 18 Z2ERQ THE SCALE NUMBERS WILL BE SUPPRESSEY; LAX

LAX

WHEN NRPT = 2, EVERY 2ND SCALE NUMBER WILL BE PRODUCED; LAX

. LAX

WHEN NRPT = 3, EVERY 3RD SCALE NUMBER WIiL BE PRODUCED; :ZTC. LAX

LAX

NTURN EQUAL TO { TURNS THE AXIS NUMBERS BY 90 DEGREES CLOCKWISE, LAX
~1 TURNS NUMBERS 8Y 80 DEGREES COUNTERCLOCKWISE, O FOR NO TURNLAX

LAX

NOEND EQUAL TO 1 SUPPRESSES THE NUMBERS AT EITHER END OF THE AX'S, LAX
LAX

NOEND EQUAL TO 2 SUPPRESSES ONLY THE STARTING NUMBER, AND NOENDLAX

LAX

EQUAL TO 3 SUPPRESSES ONLY THE ENOING NUMBER LAX

LAX

LSUPR EQUAL TO { SUPPRESSES THE LABEL LAX
LAX

LTURN EQUAL TO § TURNS THE LABEL BY 90 DEGREES CLOCKWISE, LAX

=1 YURNS LABEL BY 90 DEGRIES COUNTERCLOCKWISE, O FOR NO TURN LAX

LAX

LAX

COMMON/TITLOC/XPOS, YPOS LAX
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100
105
110
118
120
125
130
135
140
145
150
155
180
165
170
176
180
185
190
195
200
208
210
218
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
308
310
318
320
325
330
3386
340
345
360
368
360
366
370
378
380
385
380




COMMON /DXDY/ DX,ADY,PFRBEG, YRMIN, IXAXIS, IYAXIS,PFREND, YRMAX, LAX 391

C ITYP,IYPWR,IEMSCT LAX 392
DIMENSION BCD(1), SUBDIV(10), DIVLOG(8) LAX 395
DATA DIVLOG / 0.3010299956864, 0.477121254720, 0.602059991328, LAX 400
1 0.698570004336, 0.778181250384, 0.845098040014, LAX 405
2 0.903089986982, 0.954242509439/ LAX 410
THETA13THETA-90. *NTURN LAX 415
Pl = 2, * ASIN(1.) LAX 4§20
ANGLE = (P1/180.) * THETA LAX 425
SINANG = SIN({ANGLE) LAX 430
COSANG = COS{ANGLE) LAX 435
SIGNAX = FLOAT(ISIGN(t, N)) . LAX 440
SIZMAJY = 0.25 ¢ HEIGHT + 0.05 LAX 443
OFFST=HEIGHT«1:5 LAX 450
DXMAJ = =SIZMAJ * SINANG ¢ SIGNAX LAX 455
DYMAJ = SIZMAJ # COSANG * SIGNAX LAX 460
DXMIN = 0,5 & DXMAY LAX 485
OYMIN = .5 # DYMAU LAX 470
BCDSZZ = 1.25 s HEIGHT LAX 475
ENLARG=1.5 LAX 480
EXOSIZ = 0,60 * HEIGHT *EWLARG LAX 485
NABS = IABS(N) LAX 490
BCDLEN = (FLOAT(NABS) - 0.4) & 8CDSIZ LAX 495
§ = CYCLEN ¢ FLOAT(NUMCYC) LAX 500
NUMTIC = 2 -~ MINI(1.0, C/CLEN) LAX &05
NUMLOG = 8 / NUMTIC LAX 510
XBIAS = 1,BS#HEIGHT +ENLARG LAX 515
YRIAS = O.70eHEIGHT *ENLARG LAX 8520
EXPAX = -YBIAS#SINANG + XBIAS®COSANG LAX 525
EXPBY = YBIASSCOSANG + XBIAS#SINANG LAX 530
IF (NTURN .EQG. 0) GO TO S LAX 535
EXPEX = XBIAS & SINANG + YBIAS » COSANG LAX 540
EXPBY = YBIAS & SINANG - XBIAS & COSANG LAX 8545
5 DO 10 1=2,8 LAX 550
SURDIV(I) = DIVLUG(1-1)*CYCLEN LAX 555
10 CONTINUE LAX §60
NNUMB = NUMCYC + 1 LAX 565
SIZMAX u EXPSIZ LAX 870
EXP = BEGEXP LAX 875
D0 20 1st,NNUMB LAX 580
DIGITS = 0.0 LAX 585
IFLABG(EXP)Y .GE. 10.0) DIGITS a ALOGIO( ABS(EXP) ) LAX 590
DINIYS w AINT(DIGITS + 1.0F~12) « 0.7 LAX E98S
IF(EXP (LT, 0.0) OIGITS = DIGITS ¢ 1.0 LAX 600
SIINUM = DIGITS » EXPSIZ LAX 605
IF(STZMAX LT, SIZNUM) SIZMAX e SIZNUM LAX 610
20 EXP u EXP + 1.0 LAX 615
SIINUM = SISMAX + 2.0¢HCIGKHT LAX 820
¢ LAX 625
¢ LAX 830
[ DRAW CYCLE NUMBERS AND EXPONENTS LAX 635
[+ . LAX 640
c LAX 648
NCYCLE = 0 -LAX 680
EXP w BEGEXP LAX  6B%
XBIAS = «0,74HEIGHT LAX 68RO
YBIAS » (=0.50 + SIGN(1.25, SIGNAX)) # HEIGHT LAX 865
XBlAS1aG, LAX 879
YBIAG=D, LAX 875
.-‘.
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IF(NTURN.EQ.0) GO TO 25 ' LAX 680

XBIAS1=XBIAS+HEIGHT#0.5 LAX 685
YBIAS1#YBIAS1-OFFST=S1ZNUM LAX 690
IF(N.LT.0) YBIAS! = YBIAS:OFFST LAX 695

as TENBX = ~YBIAS*SINANG + XBIAS+CCSANG LAX 700
C +YBIAS1sSINANG ~ XBIAS1+COSANG LAX 705
TENBY = YBlAS*C@SANG + XBIAS*SINANG LAX 710

C ~YBIAS1+COSANG -XBIAS1*SINANG LAX 718

30 XTIC = X + FLOAT(NCYCLE)*CYCLEN*COSANG LAX 720
YTIC = Y + FLOAT{NCYCLE)*CYCLEN*SINANG LAX 728

" IF(NRPT .EQ. 0) GO TO 40 LAX T30
NSUPR = NCYCLE =~ (NCYCLE/NRPT)*NRPT LAX 735
IF(NSUPR ,NE. 0) GO TO 40 LAX 740
IF((NOEND .EQ. 1 .OR. NOEND .EQ. 2) .AND. NCYCLE .EQ. 0) LAX 745

1 GO 10 49 LAX 750
IF((NOEND .EQ. 1 .OR. NOEND .EQ. 3) .AND. NCYCLE .EQ. NUMCYC) LAX 758

- 1 GO TU 40 LAX 760
APOS = XTIC + TENBX LAX 765

YPOS = YTIC + TENBY LAX 770

CALL SYMBOL(XPOS, YPOS, HEIGHT, 2H10, THETAt, 2) LAX 778

CALL NUMBER((XPOS+EXPBX), (YPOS+EXPBY), EXPSIZ, EXP, THETA1, =1) LAX 780

40 CONTINUE LAX 78S

c LAX 790
¢ LAX 795
C  DRAW TIC MARKS LAX 800
c LAX 805
¢ LAX 810
CALL PLOT(XTIC , YTIC , 3) LAX 815

CALL PLOT(XYIC+DXMAJ, YTIC+DYMAJ, 2) LAX 820
IF(NCYCLE .EQ. NUMCYC) GO YO 70 LAX  82%
1E({NRPT .LT. 0) QG T0 80 LAX 830

DO 50 1LOG=1,NUMLOG LAX 838

i = ILOGSNUMTIC + 1/NUMTIC LAX 840

Xi0G = XTIC + SUBDIV(I)%COSANG LAX 845

YLOG = YTIC + SUBPIV(I)%SINANG LAX B850

CALL PLOT{XLOG+DXMIN, YLOG+DYMIN, 3) LAX 88§

CALL PLOT(XLOG, YLOG, 2) LAX 860

50 CONTINUE LAX 888

60 HCYCLE » NCYCLE + 1 LAX 870
EXP » EXP ¢ 1,0 LAX 875

G0 TO 30 LAX 880

[ LAX 885
¢ LAX 890
C  ORAW AXIS LAX 893
< LAX 900
¢ LAX 905
70 CALL PLOT{XTIC, YTIC, 3) LAX 910
CALL PLOT(X, Y, 2) LAX 018

¢ LAX 920
¢ LAX 928
C  DRAW LABEL LAX 930
¢ LAX 935
c LAX 940
1F(LSUPR ,EQ. 1 .OR., NABS ,EQ. 0) RETURN LAX 948

X8IAS = 0,5¢(5 - BCOLEN) _ LAX 980

YBIAS = (~0.50 + SIGN(3.25, SIGNAX)) * BCDSIZ LAX 085
THETA2 » THETA - 9G. ¢ LTURN LAX 960
XBIA§2a0, : LAX 988
OFFSTaMEIQHT 2,5 LAX 970
YBIAS2s ~S1INUM-OFFST ) Lax 978

IF {N .LT, 0) YBIAS2xOFFST LAX 980

1F (LTURN ,EQ. &) GO TO B0 LAX 988
XBIAS2 s XBIAS ~0.5«(S~HEIGHT) LAX 9980

80 XPOS » X - YUIASSSINANG + XBIAS*COSANG LAX 098

C +YBLAS29SINANG - XB1AS2¢COSANG LAX 1000

YPOS » Y + YBIASeCOSANG + XBIAGeSINANG LAX 1008

C ~YBIAS2¢COSANG =XBIAS2¢SINANG LAX 1010
LF(IEMSCT,NE.3 ,OR, ITYP.GT,1) GO TO 6B LAX 1611
IF{THETA.EQ.0.0) GD TO 85 LAX 1012
YPOS=YPOS~0.378 LAX 1013
1F(N.LT.0) CALL SYMBQOL({XPQS+0.8),YPOS,BCDS1Z,2HIR,THETA2,2) LAX 1014

X TF(N.GT.0) CALL SYMBOL(XPUS,YPOS,BCDSIZ,2MIR,THETAZ,2) LAX 1018
o YPOSeYPOSH0,375 LAX 1018
& €5 CON INUE LAX 1017
% IF{N.LT.0) CALL SYMBOL{{XPOS+0.8),YP0S,BC0512,BC0, THETAZ,NABS) LAX 108

IF(N.GT.0) CALL SYMBOL(XPDS, YPQS, BCOSIZ, B8CD, THETA2, NABS) LAX 1020
RETURN . LAX 1028
END LAX 1030
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SUBROUTINE DRAW(X,Y,NPT,ICURVE)
DRAWS DIFFERENT KINOS OF CURVES FOR Y v§ X

X = XARRAY TO BE PLOTYED

Y = YARRAY TO BE PLOTTED

NPT = NUMBER OF POINTS TO BE PLDTTED
ICURVE INDICATES THE TYPE OF CURVE DRAWN

10

20

ICURVE
ICURVE
ICURVE
ICURVE
ICURVE
ICURVE

(THE ONES' DIGIT)»0.1 INCHES WITH
ICURVE .LT. 0 DATA POINTS ONLY,

% 0 N

]

Ut s

SOLID LINE WITHOUT SYMBOLS

DASHED LINE WITHOUT SYMBOLS

DOTTED LINE WITHOUT SYMBOLS

ALTERNATING DASHES & DOTS WITHOUT SYMBOLS
ALTERNATING DASHES & 2 DOTS WITHOUT SYMBOLS

6 TO 10 SAME AS 1 YO 5 WITH SYMBOLS AT EVERY PQINT
THE SYMBOL CHOSEN IN THIS PROGRAM IS NO, 2 OF

THE LIST CF SYMBOLS AVAILABLE IN THE CALCOMP SYSTEM

ICURVE ,GT. 10 ALTERNATING DASHES OF DIFFERENT LEMNGTHS

DRW
DORW
DRW
DRW
DRW
ORW
DRW
DRW
DRW
ORW
DRW
DRW
ORW
DRW
DRW
DRW

{THE TENS' DIGIT)=0.1 INCDRW
WITH ABS(ICURVE) = SYMBOL NUMBDRW

DRW

COMMON /DXDY/ DX,DY, XMIN,YMIN, LOGLNX,LOGLNY, XMAXVL,YMAXVL DRW
DIMENSION X(NPY), Y(NPT), xr(too). YT(‘OO) DRW
DATA KSYM, J, S1z/2, 1. 0.05/ DRW
KT = KSYM DRW
IF(ICURVE .LE. -1) KT = =ICURVE DRW
DRW

1F ICURVE IS INPUT AS O RESET TO 1 TO PLOT LINE DRW
DRW

IF(ICURVE.EQ.0) JCURVEs1t DRW
PLOT THE X, Y PAIRS IN GROQUPS OF 100 POINTS DRW
NEXT = 1 DRW
LAST = NEXYT + 99 DRW
IF(LAST ,LE, NPT) N = 100 DRW
IF(LAST .GT. NPT} N = NPY = NEXT + DRW
IF(LAST .GT. NPT) LAST = NPT DRW
DRW

D0 10 M = NEXT,LAST DRW
I s M+ 1 - NEXT DRW
IF DOING LOG OR SEMI-LOG PLOT = CONVERT X AND/OR Y TO LOG(R) ORW
IF({ LOGLNX ,EQ. 0) XT{I) = X(M) DRW
xr( LOGLNX EQ. 1 .AND. X{M) ,GT, 0.) XT(I) s ALOGIO{X(M)) DRW
IF( LOGLNX .EQ. 1 .AND. X(M) .LE. 0.) XT({l) = XMIN DRW
IF( .OGLNY .EQ. 0) YT(I} = Y(M) DRV
IF{ LOGLNY .EQ. 1 -AND. Y(M) ,QT. 0.) YT(1) = ALOGIG(Y(M)) DRW
IF( LOGLNY ,EQ. 1 .AND. Y(M) .LE. 0.) YT{1) = YMIN ) DRW
4 IF X OR Y OUTSIDE OF PLOT FORCE TQ NEAREST EDGE GF PLOT ORW
IF(XT{1) (LY. XAMIN) XTCI) = XMIN DRW
IF{XY(1) .GT, XMAXVL)} XT(l) s XMAXVL DRW
IF(YT(1) .GT. YMAXVL ) YT(1) = YMAXVL ORW
IF(YT(I) LT, YMIN ) YT(1) = YMIN ORW
CONTINUE DRW
CHOOSE TYPE OF CURVE PLOTTED DEPENDING ON ICURVE DRW
IF(ICURVE ,LE,=1) CALL LINE (XT,YT,N,t,=1, KT, XMIN,DX,YMIN,DY,S12) DRW
IF(ICURVE .EQ. 1) CALL LINE {XT, T.N.l ‘B KT XMIN, DX, vuxn.ov..oe) DRW
IF(ICURVE ,EQ. 2)CALL DASHZ(XT, vt .N.t.o KT, XMIN, OX,YMIN,OY,.¥,1,1)ORW
IF(ICURVE .EQ. 3) CALL 0QY(XT, vr.N.t.o.Kr xme DX, vme nv..oa) DRW
IF{ICURVE .EQ. A)CALL DSHDOT(XT,YT,N.1,0,KT,ANIN, DX, YMIN, DY,.08) DRW
1F{ ICURVE .eo. 5)CALL OSHOT2(XT,YY.N,1,0,KT,XMIN,DX,YMIN,DY,.08) ORW
$F{1CURVE . 8) CALL LINE{RT,YT,N,1,J,KT,XMIN,DX, vuxN DY S1Z) ORW
1F(ICURVE .eo 7)CALL DASHZ(XY, YT ,N,1,J,KT.XMIN,DX, vuxN oy, $12.1,1100¢
IF(ICURVE ,EQ. 8) CALL DOY(XT,YT,N,1,J,KT,XMIN,DX,YMIN,OY, S1Z) ORW
IF{ICURVE .EQ. 9)CALL nsnoor(xr.vr.n.1,u KT, leN,Dx.YMIN.DV. $1Z) DRW
IF{ICURVE .EQ. 10)CALL DSHDT2(XT,YT,N.t,J xr.xulﬂ.ux.vuxN.ov.sxz) DRW
IF(ICURVE .LE. 10) GO YO 20 DRW
FOR ICURVE ,QT. 10, OETERMINE LENGTH QOF DASHES DRW
LDASHt = ICURVE/10 DRW
LDASHZ = ICURVE=108LDASNT DRW
CALL DASH2(AXT,YT,N,1,0,0,XMIN,DX,YMIN,DY, .08, LDASH1, LDASHZ) DRW
CONT INUE DRW
NEXT w LASY DRW
IB(LAST ,LT, NPT} GC 7O 8 ORW
ORW

RETURN ORMW
END bR

180




SUBROUTINE DOT(X,Y,N,K.NUMSYM,JSYM, XMIN,DX,VMIN,OY ,SYMSZE) bT 100

cce DT 108
CCC  DRAWS A DOTTED LINE oY 410
ccc or 118
DIMENSION X(N),Y(N),XD(200),YD(200) 6T 120
COMMON/XXDYYD/XD, YD bT 128

" DATA ISYMB,NUMDOT,DOTSIZ,0QTLEN/S. =1, 0.03, 0.09/ oT 130
IF (NUMSYM .LT, 0) GO TO 250 T 135

XDOT = DX « DOTLEN DT 140

YDOT = DY » DOTLEN DT 148
RESID = DOTLEN oY 150

M = K1 T 185

. 00 200 I = MB,N.K DY 160
) XLEN = (X(1)=X{I-K))/DX DT 185
YLEN = (Y(1) = Y{I-K))/DY oT 170

SLEN = SQRT(XLEN #%2 + YLEN #s2) oY 175
IF(SLEN .LE. 0.) GO TO 200 0T 180

TLEN = SLEN + RESID g 185

NDOT = 0 190

IF ( TLEN ,LT. DOTLEN ) GO YO 150 oT 195

NDOT = INT(TLEN / DQTLEN) oT 200
XSTEP s XDOY » XLEN/SLEN or 205
YSTEP = YDOT » YLEN/SLEN 0T 210

$5 = 1, - RESID/DOTLEN 0T 215
YD(1) = S5 & YSTEP + Y(I-K) o7 220

XD{1) = S5 » XSTEP + X(I-K) oT 226

1F ( NDOT ,LT. 2 ) GO YO 20 oT 230

DO 10 J = 2,NDO® or 235

XD{J) = XD{u=1) + XSTEP oT 240

YO(J) = YD(J=1) + YSTER DT 245

10 CONTINUE oY 250

20 CONTINUE 0T 355
CALL LINE (XD,YD,NDQT,1,NUMOOT,ISYMB,XMIN,DX,YMIN,OY,DOTS1Z) oT 260

150 RESID » TLEN = NDOY ¢ OOTLEN DT 268
200 CONTINUE oY 270
250  CONTINUE or 275
IF(NUMSYM .EQ. O) GO 1D 300 oT 280
IF(NUMSYM LT, 0) NUMSYM = IABS(NUMSYM) or 288

00 40 MN = 1,N,NUMSYM ar 290

CALL SYMBOL{(X(MN)=XMIN)/OX, (Y{MN)-YMIN)/OY,SYMSZE,USYM,0.0,=1) OT 2905

40  CONTINUE OT 300
300 CONTINUE OT 308
"~ RETURN . 0T 310
END : oY 318
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SUBROUTINE DSHDT2(X,Y.N,K,NUMSYM,JSYM,XMIN,OX, YMIN,DY,SYMSZE)
ORAWS A LINE WITH ALTERNATING DASH AND 2 DOTS

DIMENSION X(N),Y(N),X0D(200),YD(200)
COMMON/XXDYYD/XD, YD

DATA DOTLEN/0.09/

KPT = 0

IF (NUMSYM .LT. 0) GO TO 350
XDOT = DX & DOTLEN

YDOT = DY ¢ DOTLEN

RESID = DOTLEN

‘M8 = Kot

DO 200 I = MB,N,K

XLEN = (X{I)=X(1-K))/DX

YLEN = (Y(I) = Y{I~K))/DY

SLEN = SQRT{XLEN %92 + VLEN ee2)
IF(SLEN .LE. 0,) GO TO 200

TLEN = SLEN + RES!D

NDOT = O

IF ( TLEN .LT. DOTLEN ) GO TO 180
NDOT = INT(TLEN / DQTLEN)

XSTEP = XDOT & XLEN/SLEN

YSTEP w YDOT e YLEN/SLEN

§S = 1, - RESID/DOTLEN

YD(1) = S$ ¢ YSTEP + Y(I~K)
XD(1) = S5 & XSTEP + X(l-K)

IF ( NDOT .LY. 2 ) GO TO 20

D0 t0 J = 2,NDOT

XD(U) = XD{J=1) + XSTEP

YO{J) = YD(J=1) + YSTEP

10 CONTINUE

20 CONTINUE

30

0O 30 L = 1,NDOT
KPT » KPT + 1
IF(XPT .EQ. 1) CALL PLOT({XD(L)~XMIN)/DX,(YD{L})=YMIN)/DY,3)
iﬁ%;g; JEQ. ag CALL PLOT((XD(L)~XMIN)/DX, (YO(L)=YMIN)/DY,2)
JEQ. &
oc?étK§¥uag;((XD(L)-xu!N)/ox ,{YD(L)~YMIN) /DY, .03,58,0.0,~1)
+CALL SVMBOL((XD(L)-XM!N)/DX (YD(L)~VMIN)/DY,.03,5,0,0,=1)
IF(KPY .EQ. T) KPTY
CONT INUE
JF(KPT ,GE, 1 ,AND. KPY .LE.4)
$CALL PLOT({X{1)-XMIN)/DX, (Y(l)-YMlN)IDV 2)

150 RESID = TLEN = NDOT » 0OT
200 CONTINUE

280

40
300

CONTINUE

1F(NUMSYM .EQ. @) GO TO 300

IF(NUMSYM (LY. 0) NUMSYH = !ABS(NUMSYN)
0O 40 NN = t,N,NUMSYM

CALL SVMBOL((X(HN)-&HIH)/DX (Y(MN)=YMIN) /UY ,SYMSZE,USYM,0.0,~1)

CONTINVE
CONTINUE
RETURN
END
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cce SUBROUTINE DSHDOT(X,Y.N,K,NUMSYM,JSYM,XMIN,DX, YMIN,DY,SYMSZE)
CCC  DRAWS A LINE WITH ALTERNATING DASHES AND 0OTS

DIMENSION X(N),Y(N),Xx0(200),Yd(200)
COMMON/XXDYYD/XD, YD
¢ DATA DOTLEN/0.09/
KPT = @
1F (NUMSYM .LT. 0) GO TO 280
XDOT = DX ¢ DOTLEN
YDOT = DY » DOTLEN
. RESID = DOTLEN
M3 = Kt
DG 200 I = MB,N.K
XLEN » (R(T)=X(I-K)}/OX
YLEN » (Y(1} - Y(I-K})/DY
SLEN = SQRT(XLEN se2 + YLEN »e2)
IF(SLEN .LE. 0.) GO TO 200
TLEN = SLEN + RESID
NDOT = €
IF ( TLEN .LT. DOTLEN ) GO TO 180
NDOY = INT(TLEN / DQTLEN)
XSTEP = XDOT ¢ XLEN/SLEN
YSTEP = YDOT » YLEN/SLEN
§S = 1. - RESID/DOTLEN
YD(1) a §S & YSTER + Y(I-K)
XD(1) = SS » XSTEP ¢ X(I-K)
IF ( NDQT .LT. 2 ) GO TO 20
00 10 J = 2,NDOT
XD{J) = AD(JU=1) + XSTEP
¥D({J) = YD(U=t} ¢ YSTEP
10 CONTINUE
20 CONTINUE
D0 30 L = 1,NDOY
KPT = KPY +
LF{KPY ,EQ. 1) CALL PLOT((XD(L)=-XMIN)/DX,(YD{L)~YMIN)/DY,3)
{r:x;; .Eo. 3; CALL PLOTE(XD(L)=XMIN)/DX,{YO(L)=YMIN)/DY,2)
F{KPY ,EQ, 4
*CALL svueoL((xocL)-xulu)/ox.(vo(L)-vnxu)/ov..oa 5,0.0,~1)
IF{KPY ,EQ. 4) KPY
30 CONTINUE
IF(KPT ,GE. § .AND., KPY ,LE,2)
*CALL Pch((x(x)-xuxN)/ox (V(x)-vuxu)/ov 2)
150 RESID = TLEN = NDOT »
200 CONTINUE
as0 CONTINUE
IF{NUMSYM ,EQ. 0) GO YO 300
LF{NUMSYM ,LT. 0) Nuusvu = JABS(NUMSYM)
DO 40 MN = 1 N,NUMS
CALL SVNBOL(zl(ﬂN)-xuxN)/Dx (Y(MN)=YMIN} /OY,SYMSZE ,J5YM,0.0,=V)
40  CONTINUE
300 CONfINUE
RETURN
END

N4

i83




cce
cce
cce

SUBROUTINE DASH2(X,Y,N,K,NUMSYM, JSYM,XMIN,DX,YMIN,DY,SYMSZE,

+LDASH1, LDASH2)

VARIABLE LENGTH DASH ROUTINE

OIMENSION X{N},Y(N).XD(200),YD{200)
COMMON/XXDYYD/X0, YD

DATA COTLEN/O.1/

KPT = 0

IF (NUMSYM ,LT. 0) GO YO 250

M{ = | + LDASH1

MS2 = Mt 4 1

M2 = MS2 + LDASH2

X00T = DX » DOTLEN

YDOT = OY * DOTLEN

RESID = DOTLEN

MB = K+1

DO 200 I = 48,N,K

XLEN = (X(1)-X(1-K))/DX

YLEN = (Y(1) = Y{I-K))/DY

SLEN = SQRT(XLEN %2 + YLEN =e2)
IF(SLEN .LE. 0.) GO TO 200

TLEN a SLEN + RESID

NDOT = 0O

IF ( TLEN .LT. DOTLEN ) GO YO 130
NDOT = INT(TLEN / DOTLEN)

XSTEP = XDOT s XLEN/SLEN

YSTEP = YDOT » YLEN/SLEN

SS = 1. - RESID/DOTLEN

YO(1) = SS ¢ YSYEP + Y(I-K)
XD{1} = S5 & XSTEP + X{I-K)

IF ( NDOT .LT. 2 ) GO YO 20

00 10 J = 2,RDOT

XO(J} = XD(J-1) ¢ XSTEP

YO(J) = YD(J~t) + YSTEP

10 CONYIRUVE

20 CONTINUE

30

DO 30 L = 1,NDOT

KPY = KPY ¢ 1

IF(KPT (EQ. 1) CALL PLOT({AD{L)-~XMIN)/OX,(YD(L)=YMIN)/DY,3)
IF(KPT LEQ. M1) CALL PLOT((xD(L)-xMxN)/Dx.(YD(L)-vnxu)/ov 2)
1F(KPT .EQ. MS2) CALL PLOT((XD(L)=XMIN)/DX, (YD(L)-YN!N)IDV 3
JP{KOT EQ. M2 ) CALL PLOY((XD(L)=XMIN)/0X, (YD(L)-Y&IN)/DV.R
IF(4PY .EG. M2) KPT » ©

CONT [NUE
IF(KPT .GE. 1 ,AND, KPT .LY. M)

+CALL PLOT{(X(1)=XMIN) /DX, (Y{]1)~YMIN) /DY, 2}

TF(KPY .GE, MS2 .AND. KPT LT, W

2}
*CALL PLOTV((X{I)=XMIN)/DX,{Y(1)=YMIN}/DV,2)

180 RESID » TLEN = NODY  DOTLEN
200 CONTINUE

280

40
300

CONTINVE

TF(NUMSYM .EQ. 0) GO TU 300

TP (HURSYM (LT, 0) NUﬁSYN s JABS(NUMSYM)
DO 40 MN = t N NUM

CALL SVMBOL((X(HN)-XHIN)/OR { Y {MN)=YMIN) /DY, SYMSZE ,U5YM,0.0,~1)

CONTINUE
CONYINUE
RETURN

END
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Table 8. Description of LOWTRAN Filter Programs Subroutines

Page

LOWFIL MAIN DRIVER PROGRAM, READS CONTROL
CARDS AND TAPE7 OUTPUT FROM LOWTRAN, 188

. WAVEN CHANGES A SYSTEM RESPONSE FUNCTION
VS WAVELENGTH (um) TO A RESPQNSE
FUNCTION VS WAVENUMBER (CM™1) 195

BRACK FINDS THE LOWTRAN WAVENUMBERS,
WHICH BRACKET THE SYSTEM RESPONSE .
FUNCTION, 198

INTLOG INTERPOLATES A PAIR OF VECTORS
F(I) = f(x ); AND X(I) = x'; 1 = 1. 250 Y .N,
TO A NEW SET OF COORDINATES
FNEW (J) = f(x}) & XNEW (J) = x;,
i= 1,2,... M ]

BIGFIL ROUTINE TO FIND THE MAXIMUM VALUE
OF THE SYSTEM RESPONSE FUNCTIONS. 194

INTRAD INTEGRATES THE EMITTED OR SCATTERED
RADIANCE FROM LOWTRAN TIMES THE
SYSTEM RESPONSE FUNCTION, 194

BLKBDY WEIGHTS THE SYSTEM RESPONSE FUNCTION
BY A BLACKBODY RADIANCE. 196

N INTGRT FINDS THE AVERAGE VALUE OF THE
: o TRANSMITTANCE FROM LOWTRAN WEIGHTED
E ‘ BY THE SYSTEM RESPONSE FUNCTION, 194

.“'5 COMBT FINDS THE WEIGHTED AVERAGE TRANSMITTANCE
y, DUE TO WATER VAPOR (BOTH BAND-TYPE AND
3 CONTINUUM COMBINED) AND ALL THE OTHER

185

§ , GASES COMBINED., 196
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w~eeaflLYER FUNCTION CONTROL INPUTS-

PROGRAM LOWFIL(INPUT,OUTPUT, TAPESSINPUT, TAPEGSsCUTPUT, TAPET)

LONTRAN 6 FILTER FUNCTION PROGRAM
PROGRAN WRITTEN BY
ERIC P SHETTLE OPA/AFGL

JOHN O WISE OPA/AFGL
LEONARD W ABREU  0OPI/aAPGL

1.) CARD 1 NF,NEW,IFT.TEMP, IPRINT NLOW (315, F10.2, 218)
NF = NUMBER OF FILTERS (15)
IF NF > 0 READ IN NF FILTERS (NF<e15)
IF NF » 0 uSE PRECEDING FILTERS AND LOWTRANOUTPUT, wWiTM
OPTION YO CHANGE BLACKBODY TENPERAYURE.
IF(NF <€ 0) STOP FILTER PRQGRAM
NEW = OPTION TO USE SAME LOWTRAN DATA SET FOR NEAT FILTER=
0wNO, twYES--REWINDS LOWTRAN FILE (1%)
JFT » OPTION TO ENTER BLACKBODY TEMPERATURE
O=NO BLACKBOOY, 1=FOLD IN BLACKBODY TEMPERATURE {(18)
TEMP = BLACKBODY TEMPERATURE IN DEGREES MELVIN (F10.2)
1IPRINT w DATA PAINT CONTROL {15}
IF IPRINYPe10, PRINT LOWTRAN TRANSHITTANCES AND INFO
BELOW
IF IPRINTDeS, PRINT FILTER FUNCTION WITN SLACKBOOY
FUNCYION FOLDED IN.
IF IPBINT<S, ONLY PRINY FINAL TRANSMITTANCES.
NLOW = NUMBER OF LOWTRAN FILES TQ BE READ (IS)

REPEAT CANDS 2 AND 3 NF TIMgS
3.) CARD 2 1OFIL.NODE, 1FwV,N¥ (2410, 315)
C JOFIL » FILYER IDENTIFJCATION {2A10)
K0DE « FILTER NUMBCR (15)
IFsV » OPTION TO CONVERY FROM WAVELENGTH TO NAVENMUMBER~-
OeYES, 1sNy {15)
Nu 4 NUMBER OF WAVELENGTHS FOR THE PILTER (I3) {Nu<=80)

3.) CARD X (MAVE(L), FF(I), I»1,NW) (PREE FORMAT=-AS WANY CARDS
AS MELDED FOA Nw WAVELENGYMS)
WAYE = WAVELENQTH OR wWAVENUMBER
FF u CORRESPONDING FILTER FUNCTION
PROGHAM ASSUMES FILTER FUNCTION INPUTS ARE ON TARES AND
LOATRAROUTRUY FILES ARE Qu TAPET,

LT -

DIRENSION IvE(15), IvLI1S), ¥P(15). NVL{18)

DIMENSION BIGF{1S) TRAONO(D,18)

OIMENSION 10PILES,18) . KODE(1S), Prwv(is) .

OIMENSION Nuw(15) )

DIRENSION #FILT(500), YREAD{9,15)

DIMINSIGN ACAD2A{20),ACRD20(20),ACRLICT20) , ACOIAT(20) , ACOIAR(2D)
CONSOR/ JWAVE(SY.18), FFIGD,18), A5T({800,10),VRU{SGO}, ALANL300)
COMMONZATM/ VIS, Y8, 0P, RAKGE

BEAC(9,010) NP, NEw, {FY, TEMP, IPRINT, NLOW

WRITE (8.918) NF, NEW, IFT, YEMP, 1PRENY, NLOW

LP{NE .0Y. O) NFIL « NP

-

188

FIL
FIL
FIL
FIL
FIL
FIL
FIL
FIL
FiL

FIL
FIL
F1L
FIL
FIL
FIL
FIL

FIL
FiL
Fly
FIL
FIL
(213
FlL
FlL
FIL
FIL
(218
218

. FIL

FiL
FlL
FIL
(113
FiL
FlL
FIL
FIL
[ 318
FIL
L3N
(218
FiL
LX18
FiL
FiL
(218

L2 3N
[23Y
(1%
FiL
i
(418
Fly
1418
[ 219
(219
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D Oo0HNAN O

IF(NF .EQ. 0) GO YO 140
IF(NF .LT. 0) GO TD 801

00 120 L=t ,NFIL

asaoxs.nzg) (IOFIL(1,L),3e1,5), KODE(L), IFWV(L), NW(L)
T = Nw(L

READ(S,¢) (WAVE(K, L), FF(K L)}, Kai,NT)

IF(IFWV(L).EQ.1) GO T

WRITE (6.530) (IDFXL(I L). 1=1,5), KODE(L), IFWV(L), N¥W(L),

+ (WAVE(K,L), FF{K,L), Kaf,NT)
CONVERT FROM WAVELENGTN TO WAVENUMEER IF NECESSARY.
REVERSE ORBER OF FILTER FUNCTIONS AND WwAVENUMBERS TO BE
COMPATIBLE WITH LOWTRAN,

CALL WAVEN(WAVE(Y,L), FF(1,L),N7)

S50 COMYINUE
WRITE (6.940) (IDFIL(I,Lj, te1,8), KODE(L), IFWV(L), NI(L).

b(HAVE(K L}, FF(K,L), Kw1,NY)

120 CONTINUE

IF NEW GE ¥ USE PRECEDING LOWTRAN OQATA REAQ

140 1P(NEW .GE. 1) REWIND ?

outecsssceossns READ IN LOWTRAN DATA FLLE eesseossccestacsnonne

READ LOWTRAN MEADER CAROS
READ IN LOWTRAN DATA FILE FROM TAPE~-MAVENUMBER VS

TRANSMITTANCE FOR THE NINE MOLECULAR aND AEROSOL COMPONENYS

DD 400 KKet ,NLOW
MRITE (8,949)

READ (7,050) MOOEL,ITYPE, IEMSCT, M1 M2, MY, 1M, NOPRT, TBOUND, SALR
WRITE (6.050) MODEL, ITYPE, IEMSCY, M1, M2, M), 1M, KOPRY , TBOUND, SALS

READ  (7,952) IHAZE.ISEASN, IVULCN, ICSTL, ICIR, IVSA,
SIS, 855, NHH, RAINRTY

WRIIE (8.852) IMAZE. nseasu.:vuLcu.xCStg 1CIR. 1vSa,
SVIS . N5S. M, RALNAT

READ (7,952} ACRD2A

CNRITE (6,084) ACRD2A

READ  {?,9%4) aACRD28

CMRITR (6,.954) aCRDIQ

READ (1,954) acrpag )

MRITE (G,094) ACRDRL :

SP(NODEL.NE.Q) READ  (?,958) Wi M2 ANGLE, RANGE , OETA D, LEN
TF(SI0EL.NE,0) WATYE (0.956) W1 M2, ANSLE  RANGE.RETA, RO, LEN
TE(NODEL.EQ.O) ABAD {7.9%56) Ny, B, T, 0P GH,wH MO, BANGE
F(BOOEL.EG,0) MRITE (6,.058) MU, P.T.0P hu, uN K0 RANGE
READ  {7.954) aCRIAY

NRETE (6.954) ACDIAY

READ  (7.9%4) ACUIAD

WEITE (5.0%4) AUDIAR

READ (7,560) v1,v3,0v

NREYE (8.080) wi,vd.0V

READ  {¥,982) tamy

WRITE (6.082) 04T

KEAD {7,9¢3) RAIN,CIBRUS -

NP » THTL{VY « v1)28¥) &

SFLISRINT LY, 10) GO YO 143

PLIEMIDY.60.0) NALYE (6.088) MASN.CIRRUS

189
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IF(IEMSCT.GT.0) WRITE (&,969) RAIN,CIRRUS

145 CONVIMNE

150

006600

NOOn

DO ONOO

00 15¢ Jat,NP
IF{TEMSCT.EQ.0) READ (7.964) VNU(J), ALAN(J), (RST(J,1),1e1,10)
IF{IEMSCT.GT.0) READ {7,968} VNU(J), ALAM(J), (RSY(J,1),1s1,10)
IF(IPRINT .LT. 10} GO TO 150

xr(zsascr.eo.og WRITE (6,965) VNU(J), ALAM(U}, (RST(JU.1),1e1,8 )
!F(;EMSCY.GT.O WRITE (6,967) WW(J), ALAR{J), (RST(J,1),1et,10)
CONT INVE

2044 0440090444 CALCULATE WZISHTED TRANSMITTANCES s4+ttetiststrd

THIS RARY OF THE PROORAM NOW LOOPS OVER EACH OF THE LOWTRAN
TRANSMITTANCES, CALCULATING WEIGHTED TRANSMITANCES FOR EACM
MOLECULAR QR AEROSOL COMBONENY

00 300 L=1,NF

NT = Ne(L)

FIND ARRAY IN LOWTRAN WAVENUMBERS WHICH BRACKETS THE FILTER
FUNCTION WAVENUMBERS.

GALL BRACK{VY, WAVE(S,L). NT, OV, IVA(L), IVL(L). NVL(L))
1A = JVF(L)

18 = Ivi{L)

VE(L) = YNU(IA)

WRIYE (6.970) MOUE(L). (IDFIL(J,L), WJet,9)
IF(IPRINY.GE.B)
SNRITE (6,972) 1A, I8, NVLIL), VNULIA), wNU{18)

INTERPOLATE IN INPUT FRLTER FUNCTION RESPONSES YO GET PILTRA
FUNCTIONS FOR LOWTRAN WAVENUMEBERS.

CALL INTLOGLEP(Y ., L), WAVE{Y, L), NY, PILY, yNO{Ia}, Nvi(L))

CHECR INTERPOLATED FILTER VALUES
IF ANY ARE REUAYIVE RESET YO ZERD

T ONeHYL(L)

no

00 210 fe1,N

IFERILT() LY. 0) PILY(L)eD,
CONYIRUE

CALL BIGRIL(FILY, nvLca).llﬁf(ta\
I¢ (1PRiNT (LY. 8) 65 e
$ELRENSCY.EQ.Q) TEw1

te{ TEMSCT . GY.0) TEar0

NAITE (6.976)  (vNu(w), Fikttl~lt‘|)u KST(M,18), WelA,i8)
CONY LuUE

fr(leusgr.Lt, 1) GO ro 270
TF(1EMSCY,EQ.2) TO YO 280

TENTCTR1  RYANDARD EmISSION Gyn

| SNTRONATE YHE SATH MADIANCE ARD TOYAL Yuans.

G LENSSY «3  DIRECY SDLAR )
tnvEdRaYE TM TRANSWI YTED 2MRAGIANCE ALD ToTAL tEaximitrasci
COLL INTRADIFILY, AST(14.0).RVLIL), OV, ThNADLY L))

CYRRONO( 1,4 1 TRREDL Y, L) /BECPTL)
ti(llr‘£0‘|) cath nania'(f!no !lk‘.hV&(s) wuiia))

120




1t

v

IF(1PRINT, GE.5 .AND. IFT.EQ.y) WRITE (8,975)
16(IPRINT.GE.5 .AND. IFV.EQ.1}
MWRITE (6,976) {VNU(M) . FILT(M-TA+1),RST(M, 1E) MulA,]B)
CALL INTGRT({PILY,RST(1A,10} NVL(L).TRNRD(S.L))
G0 10 280

260 CONTINVE

TENSCT=3 EMISSION WITH SCATTERING
INTEGRATE THE PATH RADIANCE, SCATTERED RADIANCE,REFLECTED RADIANCE
TOTAL RADIANCE AND TOTAL TRANS,

OoONOO

00 265 Is3,7,2
CALL INTRADERILT,RST(IA,I),NVL{L),OV,TRNRD(I.L))
TRAONO(1,L)=YANRD(1,L)/BIGF(L)
265 CONTINGE
IF{1FY =Q.1) CALL BLKBOY(TEMP,FILT NVL{L).YNU(IA))
IF(IPRINT.GE,S .AND. IFTV.EQ.1) wRITE (8&,975)
IF(IPRINY, GE.5 .AND. IFT.EQ.1)
SURITE (6,976) (VNU(M) . FILT(M=IAd1) ,RST(M, 1E} MelA,l8)
CALL INTGRT{FILT.RST(1A, 10) NVL{L).TRNAD{D,L))
Ga Y0 290
270 CONTINUE -

TEMSCT20 STANDARD ?nANSSlﬁlGﬁ Siﬂ*
IMTEGAATE ALL MOLECULES .

VERGE WATER CONYINUNS ¥1TM WATER BAND 70 GST AVERAGE WATER
TRAKSME STANCE (wATAY). MERGE SAFEY 14 GET UNIFORMLY MIXED
GASRS TRANSMITYANGE {(Giszvs. -

LT ONMNOO

2OV {TERIL EILY VL (L) JVRU(TA)Y )
FF¥. nQ 1) SRITE (6, 9?5.

IF(IFY £Q.3 &n, &,

|
{FALT ﬁs‘ "Y iul. IS& »AYAV_* BASJ.V)

Lo mALL Ty
- DR TG fer,
o, Gl sur:avte:gt RST{TA X3, wvi{l). TANRD(R.L))
48 Louringd
wRIE o)
WRITE <8 2785 i, TANAR(l.u). Tey,.9)

ANy Yk U VAT RAGREH TRNIDL Y, LYot el L HRYS

o !qfhﬂifgﬁﬁn(z LI+ TaANROLY, L)»TRNRD] 6, L) TRNRD{S, L) +TARAD{E. L )e
CUeox ZRHABLTIL JoTRNADI0. LI TRNRD(Y, L) s HA LG I NRYY
. - (ﬁ:fﬁ §8,980]  TITQU. TeOA, Rath, CIGRUY
- TR{UOOEL BG.6) WNITR 18,8823 i, Y. QF, B, RENGE, T,
STRNSLE Y ). MaTav, 3aSaY, TANRDLE.L), aeae(;). (lD'lL(l.L). 1e1,8)
O IPINROEL R . 0) wRITR (6.283) vis, TENP, ?khln{l.k) VATAV Q&Say,
. -;gu%gxa AEAOSEIL) L LIDFILLT L) 10V, 8)
cﬁarxaue
wWRItE (8,U8)
P (NODREL . EQ.0) NRITE (6. 08a) Vi, Y.UP. P, MARGE, TEN,
STRNED( Y L), T8NRT(Y, L)-Kgutgk) (tcfatlt L).lcl.a)
Ridt i1 NS 0) WRITE (8,985) VIS, (EMP tTRuED{V.L), 'Qﬂlﬂ(l.k).
MUBLI LY (T0FILET. L) 121, 8)
wRLTE (8.599)
FE{MODEL.E0.0) whITE (9,934) THRDSO(Y ,A)
LE{NOIEL.KK.Q) RAITE (6.565) TRAGKI(Y L)
ad T 350 . .

101
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1388
1380




290 TINUE FIL 1288

RITE (8,988) FIL 1270

fF(MODEL.EQ.C) WRITE (6,988) VIS,T,DP,p RANGE,TEMP, FIL 1278

+TRNRD(%,L) , TRNRD(3,L), TRNRO(5,L),TRNRD(7,L), TRNRD(9,L), FIL 1280

+KODE(L) ., (IDFIL(Z,L),1=1,5) FIL 1265

1F(MODEL . NE,0) WRITE (6,987) VIS ,TEMP,TRNRD(1,L) , TRNRD(3,L), FIL 1290

+TRNRD{$, L), TRNRD(7,L) , TRNRD(9,L) ,KODE(L), (xorxL(x L),1=1,5) FIL 1298

WRITE (8,989) FIL 1300

1F(MODEL.EQ.0) WRITE (6,988) TRRONO(1,L),TRRDNO(3,L),TRRDNO(S,L), FIL 1308

+TRRONO(7,L) FIL 1310

1F{MODEL.NE.O) WRITE (6,997) TRROND(t.L},TRRONO(3,L),TRRONO(S,L), FIL {318

‘ +TRRONO(7,L) FIL 1320
< - . 300 CONTINUE FIL 1328
% : ¢ FIL 1330
2y ¢ TEST FOR END-OF-FILE. FIL 1335
X' ¢ LOWTRAN 6 SEPARATES FILES WITH A =9999. CODE IN THE FIL 1340
§:4 c FIRST WORD (F7.0) FOLLOWING THE LAST RECORD OF DATA OUTMT, F{L 1343
e T e FIL 1350
o) : : : REAC (7,999) OUM FIL 1388
22 IF (DUM.EG.-9808.) GO TO 400 FIL 1369
™7, . 310 WRITE (6,998) FIL 1368
STOP . KIL 1370

400 CONTINUE FIL 1378

GO YO 1 F1i 1380

801 {ONTINGE FIL 1385

. STOP o . FIL 1390

¢ : : : FIL 1398

[ SUBbINOLees b esettreatttee FORMATS Sttsctsesqtttpecsotioncorsusee FIL 1400

c - o ) . FIL 1403

g . : V10 FORWAT(315, F10.2, 213) CFLL 1410
AR . : 9&5 FORMAT(Q1H1 NUMBER OF “ILTERS , IE, 2X, 4HNEWs. 15, 2X, 4HIFTe, - FIL 1412
S ’ ' - -+18, 2%, YJHTEMPERATURES, F10, a. 2%, 7pralur- 18,3X,6HKL0un, 183 FIL 1420
'oao FORMAT(5A4, 318) , FIL 1423

93" FOANMAT(//1HO,2X, 12 FILYER NAve 10X, ShFKLY!.ax SHIFWY NN, FIL 1630

«/2K,5A&, X, 315,71¢,9{ 141 WAVEL FF  }/9{¥9.3,F6.2)) FIL 1438

43 rqsmnax.ian TILTER NAME, 1OX,SASILTS 2X , ONIFWV N4, FIL 1440

+/2% BAGL 2R, 315/, 0 15H ¥RVEN PP HO(F.1.F6.3)) FIL 1448

" QAS FORMAT(//1HO, 2x.t0(4Hvese), 224 LOWTRAN CGNTROL aa\A . T PIL 1438

+ tp{atesas)) fl1L 1448

980 TORMAT(BIE,2F10.3) 1L 1as0

4 082 FOSMAT{616,3F16.3) : FIlL 1468
=T 85~ FORMAT{20K4) . - FiL 1470
D - P58 FORMAT(HF10.3,1%) ] FIL 1478
o : _ 906 FURMAT(IF:0,93,0F5.1,3810,3,%10.3) : ) FIL ta80
\;s, 960 FORMAY(3F1Q.3) FiL 1248
pA . $62 FOIMAT(1S) : . FiL 1490
N ) : 883 FORMAT(299,4) ElL 1483
TN : Y03 PORMAY(E?. O, FE,J,0088.4,F12.4) FiL 1500
Py 485 FORYAT(JK.FT.0.F8.3,0F0.4) FIL 1508
g;. i - U868 FORMAT(ET,0,F0.9,.969.2,.F8.4) FIL 1840
k™, . ) 087 FORMATIZX, B2.0,FB.3,1POEI0.2.0F212.4) FIL 1518
gg, 668 ROKMAT{ /8%, 43H (CWTRAN TAPE T DUTPUT  YRANSNISSION CASE, FIL 1520
o «23% SURRIKs  FG. 4, 3R, INCIRRUSe , 73,4, o i FIL 1838
@ : o/2%.54H WAVEN  wavily 0T TN M20 c0Re [+ S Ll 1830
i : S43H NI CONT N30 CONT SOL 53t afHoSOL  weBy /) 1L 1938
069 PURMATL/88, 424 LURIAAN TAPL ¥ QuYPUY EN]SSION CASE 1L 1840

/IR AHRALNS  F§ &, 2%, THCIRRUSS, FQ. 1, FIL 1543

720 B0H WAVEN  WAVEL EMDTTED VADIANCE  SCATTER RADRANCE . FIL 1880

s8I SND REFL WADIANCE  TCTAL RACLANIE IRTEGRAL, T OBIL 1588




Q. t";
K
LAY
M
i
LA

R v +10H TOT TRANS/) FIL 1356

. 970 FORMAT(//18X,30HSUMMARY OF CALCULATIONS WITH .7HFILTERY, 13, FIL 1560

- + 32X, 12HFILTER NAME , 5A4/) FIL 1565

XX 972 FORMAT(2X, 15H IVF, IVL, NVLx, 318, 2X, FIL 1570

,-.'? +24HLOWTRAN WAVENUMBERS FROM, F10.2, 2X, 2HTO, F10.2, FIL 1675

wies + /30X, A{HFILTER RESPONSES AND TOTAL TRANSMITTANCES/) FIL 1580

+SAR . 975 FORMAT(/30X,42HFILTER RESPONSES WITH BLACKBOOY EMISSIVITY/) FIL 1588

L 973 FORMAT( 1X, 5(25HWAVE RESP T X))y / FIL 1590

A + 5(F7.0, 1PE9,2, OPF7.3,3X)) FIL 1595

-u3 977 FORMAT(//36X,394 SENSOR WEIGHTED AVERAGE TRANSMITTANCES, FIL 1600

8.7 +/21X,94TOT TRANS,12H H20 BAND ,9H €02 ,9H OZONE , FIL 1605

R +2X,9H N2 CONT ,2X,9HH20 CONT ,gH MOL SCT ,2X,9HAER TRANS, FIL 1610

N +9H HNO3 ) FIL 1613

978 FORMAT(21H CONSTITUENT TRANS.=, 9(13, 1X, F5.3,1H,)) FIL 1620

80 FORMAT(2X, 7TH T2709e, F6.3, 4X, GHTWGAs , F6.3,4X,7HTRAIN= ,F6.3, FIL 1625

4 4X,9HTCIRRUSs ,FB8,.3) FIL 1830

982 FORMAT(/41H VIS T opP p RANGE BBTEMP , FIL 1835

+32HTTOT TH20 TGAS TAER FILT#  NAME, /, FIL 1640

+F5.1, 2F6.1, F6.0, F10.3, F6.0, 2F5.3,1X,2F5.3, 15, 5Ad4) FIL 184S

983 FORMAT(/49H VIS  BBTEMP TVOT TH20 TGAS TAGR FILT# NAME,/, FIL 1650

+3X,F5.1,1X,F8,0,4F5.3,1X%,15,5A4) FIL 1885

984 FORMAT(/41H vis T 0P p RANGE BBTEMP, FIt 1860

+32H EMIT RAD YOT TRNS FILTH  NAME, FIL 1685

+/,F5.1,4F6.1,F6.0,F10.3,F6.0,1PE10.3,0PF10.3,15,5A4) FIL 1670

983 FORMAT(/45H VIS DBTEMP EMIT RAD TOT TRNS FILT#  NAME, FIL 1675

+/,F8.1,1%,F3.0,tPE10.3,0PF10.3,15,5A4) FIL 1680

886 FORMAT(/41H vis T op P RANGE BEYEWP, FIL 1885

. +624 EMIT RAD SCAT RAD REFL RAD TOT RAD  TOY TRNS FILTH  NAME,FIL 1690

- - ) +/,F5.1,376.1,F6.,0,Fi0.3,F6.0,1P4€10.3,0PF10.3,18,524) FIL 1698

. T 987 FURMAT({/13H VIS  BBTEMP, F1L 1700

+04H EMIY RAD SCAY RAD REFL %AD TOT Rai  YQY TRNS FILTs  RANE,FIL 1708

/., P5.1,1%,FB.U,1PAF10.3,0PF10,3,15,3A4) FlL 1710

988 FORWAT(//8X,38H SENSOK WEIGHTED INTEGRATED RAOIANCES ) FIL IS

989 FORMAT(/7152,23N FILTER NCRMALIZED RAUIANCCS) FlL 1720

994 FORMAT{/41X,9H EMIT RAD,/,41X,1PE19.3) FIL 1728

. Q98 FQRMAT(/18X,9H EMIT RAD,/ 13X,tPE1Y.3) FIL 1730

996 FORMAY (/411,394 EMIT RAD SCAY RAD REFL RAp  YOT AaAD, FiL 1733

+/ ATE,1P4E10.3) FiL 1740

007 FORNAT(/,12%,29M EMIY RAD SCAY RAD REFL RAD  YOT RAD, FIL 1748

/124, 1P4210.9) FIL 1780

993 FORMAT(S6M EMROR-=END OF PILE NOY ENCOUNTERED) FlL 1793

$00 FORMAT(F7.0) PIL 178Q

END FlL 1768
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SUBROUTINE INTGRV(F, Y. N, TRANS)

THIS SUBROUTINE COMPUTES A TRAPEZOIDAL INTEGRATION, WITH
FUNCTION »f* BEING INTEURATED ALONG YHE °*T* AX1S.

OIMENSION F(N), T(N

N}
TSUM = ((F(1)*T(1)) + ('(N)*T(N)))Iﬁ ¢

SUM =(F(1) + F(N))/2.0

NUM=N-1

D0 200 I=2,NUM

rsuu . TSUM + m)-r(x)
= SUN &+ F(1)

200 eou TINUE

Oo0Irn

TRANS = TSUM/SUM
RETURN
END

SUBRQUTINE INTRAO(F,T,N,OV,TRANS)

THIS SUBROUTINE PERFQRMS AN INTEGRAYION FOR F(FILTER PUNCTION)

AND T(RADIANCE) ALONG THE T AXIS
DIMENSION F(N

z-Y(Nz
RSUM=((F(1)8T(1)}+{F(N)T(N)}}/2.0

NUM=N-1
PO 200 =2 NUM
ISU"'RSWF(X).T(X)

200 CONTINUE

cce
¢ce
(%

TRANSsRS\Ne OV
RETURN
END

SUBROUTINE BIGEIL(F,N.B1Q)

ROUTINE 10 CHOOSE LARGEST FILYER VALUR
YO APPLY Y0 NOURMALIZATION Or RADIANCE RESULY

OBTAINED FROM SUBROUTINE INTRAD

DIMENSION F(N)

81G»1.08=14

00 10 lwi,N

tﬂHU WGt. 8§0) NG"(H
O CONTEN

IEW“

0o

- 104

INT
INT
INY
INT
INT
INT
INT
INT
INT
INT
INT
INY
INT
INT
INT
INT

1RO
IRD
IRD
IRD
IRD
{RD
1RD
IRD
1RO
IR0
IRD

1RD
1L )

100
105
110
118
120
128
130
138
140
148
150
188
180
163
170
173

100
105
110
18
120
128
130
138
140
145
180
19%
180
163

100 -

108
110
18
130

e
13%
120

AL )

180
140
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SUBROUTINE INTLOG(XA, YA, NA, XB, YB., NB) im
L

THIS TAKES A SET OF DATA POINTS XA(Il) VS YA(I) (ls1,..,NA) 1Le
AND GIVEN ANOTHER SET OF Y VALUES: YB(I) s Jut,.,,NB ILG
FINDS THE CORGESPONDING X VALUES: XB(J). 1Lq

1Le

INTERPOLATES UNDER THE ASSUMPYION: X = XOSEXP(=~Y/M) iLO

L8

NOTE: MUST HAVE YA(1) .LE. YB(1)& YA(NA) .GE. YB(NB) 1e
WHERE THE Y'S ARE IN ASCENDING ORDER ;tg
DIMENSION XA(NA), YA(NA), XB(NB), YB(NB) :tg

I =t 4 X

DO S50 J = 1,N8 14

5 IF(YB(J)=YA(I) ) 20, 40, 10 1L6
10 IF{! .EQ. NA) GO TO 25 16
1al+1 1L
xr(va(u) .GT. YA(!) ) GO TO S 116
GO m 1la
20 IF(] .EQ. 1) 1 = 2 Y
25 11 1 - \ ne
IF(XA{1)*XA(T1) .LE. O. ) GO TO 30 1La
2. "A“)/xﬂ<!!') L
1P{ ABS(2-1.) .LT. 0.1 ) GO 10 30 e

H o= (YALD) -u(n) }/ALOG(2Z) 18
XB(J) » XA(Y])eEXP( (va(u)-u(u) Y/N) (]
GO 10 50 t{%}
30 XB(J) = XA(I1) & (XA{I)=XA(1I) )e({YB({J)=VA(IX) )Z(YA(S)=¥A(ll}) ) ILG
GO 10 S0 HT
40 XB{J) = XA{l) 1
1sle 1a
50 CONTINUE 186
RETURN 1.9
END H{G
SUAROUTINE MAVEN(WAVE. FE, NW) WVE
DIMENSI0N WAVE(KW), FF(NW) :vv§
YHIS SUBROUTINE COMVERTS AN  ARRAY OF wAVELENGTHS vo e

AN ARRAY OF WAVENUMBERS, REVERSING YME OROER OF TMR uvmnmx

IK TME PROGESS. wg

wit

N o Nus2 wi
00 0 tul . wi

K » NuW-}ét T
HREQ = V. EALMAVELL) - wit
WAVE(L) = uemmmn) wi
vavE(X) « FHEQ we
S« FF(D) Wi
FELL) » FR(X) we
EP(X) » ¢S v
200 ContiNnug e
[ % Wt
tE{L LT, WM) GO YO 300 Wit

o 10 ace wi
300 WAVE(S) |.u/umu Wit
200 RETURN Wit
L 17) wi

185




SUBROUTINE BRACK(WVN1, VIN, NN, DV, IFRST, LAST, NUMBER) BCK 109
DIMENSION VIN(NW) BCK 108
c BCK 110
¢ PICKS OUT THE APPROPRIATE INDEXES OF A LARGER ARRAY BCK 115
g CORRESPONDING TO THE POSITIONING OF A SMALLER ARRAY, 8CK 120
BCK 125
JIFRST = INT((VIN(1) = WVYNY)/OV} + \ 8CK 130
LAST = INT((VIN(NW) - WUN1)/DV) ¢ 2 BCK 138
NUMBER » LAST « IFRST + 1 8CK 140
RETURN BCK 148
END B8CK 180
SUBROUTINE BLKBDY{TEMP, FF, NN, WAVE) BLK 100
c . BLK 103
[ THIS SUSRONTINE MODIFIES THE FUNCTION *Fp¥ BY INCORPORATING THE BLK 110
c ASSUCIATED WAVENLMBER ARRAY ARG A FIXED SLACKAODY TEMPERATURE BLX 118
[ INTD THE BLACKIOOY EQUATION, BLX 120
[ BLK 125
DIMENSION FRINN], WAVE(M) - BLK 130
1F(TENP, LE.0.0) GO T 303 GL!( 139
00 200 Ray,NW 140
FF(1) » {1,1900568~12¢WAYE T o) /{RXP{ 1, 4IG79OWAVE( 1)/ TEMR) = 1, )et.a 145
% oFFLL) sy 150
200 CONTINUE MR 188
RETURN BLR 180
30t WRITE {6.801) LK 148
S0 PORMAY( 48X, ism ALACKEGOY CALCULATION &S Yeu® 1§ ZERD OB LRSS/, WK 170
8K, 3IUTRNP SHOULD BE N omeu RELVINA) LK 178
RETURN BLK 180
ERD : MK 183
. SUSRREENE Somatif, . R, fA, wAl. Gas) gg: :gg
€ THIS SURROMTING COMBINES thE wate® Masp mo WATEE CONTInUUM YO OB §10
€ GET THE wATER YRANSHITTANCE, CORGINES TNE GAS TRANSMITIANCES TOCOM 118
¢ GEY tE UNERSOMLY MIXED GASES THANSRITTAMRE, THEN lhnsnus Cw 130
¢ SO TRANSNITYAMTES WITH Tl FYLTER QESSUNSES 1O QAT YNE (55 JRT
35 € WLIGMYED SAS AKD WATER TaissSMIYYANSR g: --Ng
) K- : ar JERE
Y4 : OIMENSIGH !isom. (800,10}, WrRn{BGO), GTIN{$OO) CON Vad
ey . 16 » 16 e oM yas
%,' 0 30b uu. 1 (e BERY.1]
\ T 7 Lsh=taey ; F oM 18§
AL ' WIANLLLE * 1L, 809N 2 tod 140
pgt : AIRNILL) o TEL 3oL AT EL B HL T (L) CiNe 188
o - 300 CONTINYE 5 RS
© CALV INTORY{E, unu W, WATY Con {8
CaLL tHYGRY (P, arm. W, GL3) 180
NETURN : [2s BT 1
eND ’ Somt 199
5%




