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Main Program Listing

WOoONOUI WM

APPENDIX

IBMAQ-2 (MAIN)
AACOMP
AKZCAL,
CADJUS
CHEMIC
CONSIN
DIMENS
DTTEST
GEOIN
OUTAPE
POSITV
PRINTS
SHIFTN
SOURCE
SOUSIN
STABIT
STNCON
TIMEX
UVFLUX
UVINTP
UVZF
WINDER
WINDGR
WINDIN
WRITES
WWFLUX
WWZF
XYDIFF
XYUTMS
ZZDIFF
ZZGRID



LEVEL 21.6 ( MAY 72 )

COMPILER OPTIONS - NAME=
SOURCE,EBCDIC,

057360 FORTRAN H

MAIN,OPT=02,LINECNT=60,SIZE=0000K,

NOLIST+DECK,LOAD,NOMAP,NOEDIT ,NOID,NOXREF

aonnooln

s ook e o e ke sk ko s e sk sk ke ok ook ok [alslalalalab il

%%% PROGRAM IBMAQ-2 **x 00000020

sz ek o o e ek ok o o alk o ok ok o e o N0000040
[Alalulalabel e

THIS PROGRAM COMPUTES 3-D CONCENTRATION DISTRIBUTION IN ST. LOUIS 00000060
AREA. REGION IS (40KM X 60KM X HH) IN (30,40,14) GRIDS. 00000070
THERE ARE 1200 AREA SOURCES AND 150 POINT SOURCES. 0oeo0008n
GRADIENT TYPE CONCENTRATION EQUATION IS USED IN THIS MODEL. 0000090
THE PROGRAM IS AN EXPERIMENTAL PROGRAM. IT 1S FOR RESEARCH alaTolalab Rala}
PURPOSE ONLY. oceoo1le
THE MODEL IS DISCUSSED IN IBM RESEARCH REPORT RJ1227, noenN0120
"A GENERALIZED URBAN AIR POLLUTION MODEL AND ITS APPLICATION nnaenlan
TO THE STUDY OF S02 DISTRIBUTION IN ST. LOUIS METROPOLITAN AREA', 0D000N140
BY SHIR AND SHIEH, 1973, 00000150
00000160

€ etk ke s bkl ok ok sk ok el ok ook ok ok ol ok s s s ak o ok ok ok oK ok e 00000170
C #*%* SUBROUTINES INCLUDED IN THIS PROGRAM *xx [alaTalalab §: o]
€ st sototes ok o sk ool ok ook it ek o o ook ok o o ool o o ok ok ook ok ok kot 00NO0190
00000200

NAME CALLED FROM FUNCTIONS 000nN21n
noooo22n

AACOMP MAIN COMPUTE THE CONCENTRATION FIELDS 000N023°0
AKZCAL MAIN COMPUTE EDDY DIFFUSIVITY 0ononN240
CADJUS MAIN ADJUST C VALUES DUE TO CHANGE IN GRID DIMEN.D0000250
CCHECK AACOMP CHECK FOR STEADY STATE CONDITION onnon2en
CHEMIC AACOMP COMPUT E CHEMICAL DECAY 0000C270
CONSIN MAIN SPECIFY MODEL PARAMETERS 0000Nn28n
*CDTOTP MAIN PRINT CARD IMAGE OF NAMELIST INPUT 0AeON29n
DIMENS MAIN INITIALIZE GRID SYSTFM 00000300
*DIMEN1 MAIN SET VERTICAL GRID SYSTEM 00000310
*HHCALC MAIN COMPUTE TIME VARYING MIXING HEIGHT oonoe3zoe
DYTEST MAIN TIME STEP FOR NUMERICAL METHOD 00000330
GEOIN MAIN INPUT GEOGRAPH. AND ANNUAL EMISSION DATA ACANDN34N
OUTAPE MAIN OUTPUT RESULTS TO TAPE OR DISK 00C0N350
POSITV (NOT USED) SET C=0 IF IT IS LESS THAN ZERO oNooN360
PRINTS MAIN PRINT GEOGRAPH. AND ANNUAL FMISSTION DATA [s]slaalak rdal
*PRINTA MAIN PRINT TIME VARYING EMISSION RATES 00000380
*PRINTB  MAIN PRINT TIME VARYING METEOROLOGICAL DATA 00000390
*PRINTC MAIN PRINT CONCENTRATION FIELDS 000100400
SHIFTN MAIN,AACOMP SHIFT ARRAY A TO ARRAY B 00N00410
SOURCE AACOMP ADD NEW SOURCE EMISSION INTQ THE SYSTEM A0NO04L2N
SOUSIN MAIN INPUT TIME VARYING SOURCE EM]SSION RATE 00000430
STABIT WINDIN ESTIMATE CONTINUOUS STABILITY CLASSES 00000440
STNCON PRINTC COMPUTE CONC. VALUES AT RAMS STATIONS AONONESN
TIMEX MAIN FIX TIME INDICES 00000460
UVZF WINDIN COMPUTE VERTICAL WIND PROFILE OF (U,V) 00000470
UVFLUX AACOMP COMPUTE HORIZONTAL ADVECTION 00000480
UVINTP WINDINsWINDGR INTERPOLATE ANALYZED U,V TO NUMERICAL GRID 00000490
WWZF WINDIN COMPUTE W COMONENT OF WIND nonanson
WINDER WINDGR,UVZF CONVERT WIND VECTOR TO COMP. OR VICE VERSA 00000510
WINDGR WINDIN GENERATE SFC. WIND FIELD FROM RAMS DATA 00o0o0c52n0
WINDIN MAIN READ IN SURFACE WIND FIELD AND RAMS DATA nANODNS3N
WRITES PRINTS PRINT DATA ARRAY 00000540
*WRITEX PRINTS PRINT MORYZONTAL FIELD OF ARRAY 00000550
*WRITEZ PRINTC PRINT VERTICAL CROSS—SECTION OF ARRAY N0000560

C
[
C
c
C
C
C
C
C
C
c
C
C
C
C
c
c
c
C
C
C
C
C
c
C
c
c
c
c
C
c
C
c
C
c
C
C

DATE
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WWFLUX  AACOMP COMPUTE VERTICAL ADVECTION

XYDIFF MAIN COMPUTE HORIZONTAL DIFFUSION

XYUTMS GEOIN COMPUTE UTM COORDINATE OF NEMERICAL GRID
*XYUTM1 GEOIN,SOURCE CONVERT (X,Y) FROM UTM TO NUMERICAL GRID
ZIDIFF AACOMP COMPUTE VERTICAL DIFFUSION

ZIZGRID SOURCE CONVERT Z FROM METER TO NUMERICAL GRID UNTT

(NOTE: * DENOTE ENTRY POINT TO LAST STATED SUBRNUTINE)

e e Ak e die ol dfeale e e e o i e e afe gk ke e ok

dkk TABLE FOR I/0 UNITS skx
s et st s e et e oo e ok ok o ke o ok

UNIT =% DSNAME *1/0% RIUTINE = VARTABLES

= PO —_———

TUNIT 1 MAIN YNAMELIST!' (TUNIT=IUNIT2)
IUNTTL 1 CDTOTP (UNIT FOR CARD READER)
TUNIT2 1,0 CDTOTP (SCRATCH STORAGE UNIT)
JUNIT 0 (ALL) (UMIT FOR LINE PRINTER)
JUNIT1 o] cotare (UNIT FOR LINE PRINTER)
KUNITG EPAGEO2 1 GEOIN XRAMS,ZS5,Z0+QB+PQBysc..
KUNITS SO02s0Us1 1 SOUSIN KHRy KMO+KDAY,KYR, QB ,PQB,
KUNTTHW WINDDATA 1 WINDIN KYR yKMO,KDAYKHR, U1y V1, RAMS
KUNITW WINDDATB 1 WINDIN KYR ¢ KMO, KDAY yKHR ,UUVV,RAMS
KUNITW EPARAMS I WINDIN KYR, KMO,KDAY » KHR, RAMS
KUNITC EPASTNOL 0 OUTAPE IYR, IMO,IDAY, IHR,PARM,ICAL,T0BS
KUNITP EPACONC1 0 OUTAPE IYR, IMO, IDAY, THR,PARM,CC,

ICAL,T108BS

st ot e e s o b et s ol e kol ool ol e ol o oo e o 3ok o e kot e e o o

*¥% COMMENTS ON VARIABLES USE IN THIS PROGRAM X%
e el o e o e sl ok o ke o e 3ok o Fefe e e sl o e i e i sk st o e ool ek e de ek

eese C aoee €C 00ee € eeue C
«s APPEAR IN DIMENSION .. C
eoee C eaee € eaee € oeee C

CpP1,C NEW AND OLD CONCENTRATION FIELD (UG/M3)

U, VyW WIND COMPONENT IN X,Y,Z DIRECTIONS (M/SEC)
COLD OLD SURFACE C FOR CHECKING CONVERGENCE

cc (HOURLY) AVERAGE SURFACE CONCENTRATION

Cl NEW SURFACE CONCENTRATION

ul,vl SURFACE WIND COMPONENTS IN X,Y DIRESCTIONS

noH

QA,QB = NEW,0LD AREA SOURCE EMISSION RATE (G/SEC/KM2)
(CURRENT--ONLY QB IS USED)

s = AREA SOURCE HEIGHT (M)

20 = SURFACE ROUGHNESS (M)

AKZ = VERTICAL EDDY DIFFUSIVITY (M2/SEC)

uud, vv SURFACE WIND FIELD ON WIND GRID PQINTS

NEAR NEAREST RAMS STATION TO WIND GRID (IN,JN)

DX, DY,DZ NON-UNIFORM GRID SIZE IN X,Y,Z DIRECTION (M)

(DXS,DYS,DZS) SQUARE OF (DX,DY,DZ)

(RDX,RDY,RDZ) (OX(I)/DX(1-1),DY(J)/DY(J~1),DZ(K)/DZ(K~-1}}

z HEIGHT OF GRID POINT FROM SURFACE (M)

M HEIGHT QF PUINT IN THE MIDODLE QF GRID (M)

AKH HORT ZONTAL EDDY DIFFUSIVITY (M2/SEC)

AKF FUNCTION DETERMINES VERTICAL VARIATION OF AKZ

0000057¢
06000580
ANCAA S9N
00000600
07000610
AeOANE2A
00000630
N00006H40
0C000650
00000660
[alalalaler-WAN
00000680
00000690
onNoonNTON
00000710
00000720
00000730
00000740
noARNTEA
00000760
nN00OTTO
o0nNNTEN
00000799
00n0N0800
00000810
00000820
nnrangan
00000840
N0000850
noONI 8D
00000870
00000880
ANONNE9N
00000900
00000917
ANANNG2Q
00000930
00000940
00000950
00000960
ANAOOGTN
00000980
00000990
20nA1LAONA
0eC01N10
00001020
00001030
00001040
A0nNALNSA
000010¢ ¢
00001079
nnnn1agn
00001000
00001100
00001110
00001120
RGBT
00001140



UZFVIF WZF = FUNCTION DETERMINES VERTICAL VARIATION OF U,V,.W 00001150
NP = POINT SOURCE IDENTIFICATION NUMBER 00o0ll60
XPsYP,ZP = XyYsZ COORDINATE OF POINT SOURCE onon1yrTe
ZR = NORMALIZED PLUME RISE (M%(M/SEC)**.75) 00001180
IPR = EFFECTIVE STACK HEIGHT OF POINT SNURCES (M) 000011990
PQA,PQB = NEW, OLD POINT SOURCE EMISSION RATE (G/SEC) 00001200
(CURRENT=~0ONLY PQB IS USED) 00001210

EKyFK = TEMPORARY STORAGE ARRAY 00001220
USTNyVSTN = U,V COMPONENTS AT RAMS STATION 00001230
IS, XSyYS = NUMBER AND X,Y LOCATION OF RAMS STATIONS 00001240
(JXS,JYS) = (XSyYS) ON GRID UNIT onen1 250
ICAL,10BS = (HOURLY) CAL. AND OBS. C AT RAMS STATION (UG/M3) 00001260
. (ICAL(NSX),IOBS(NSX) = SPATIAL AVERAGE) 00001270
KCAL,KOBS = 24 HOURS AVERAGE OF ICAL, 10BS noon12an
ITOBS = NUMBER OF 0B8S. DATA AT STATION FOR 24 HR. PERIOD 00001290
TUTM, JUTM = UTM COORDINATE OF NUMERICAL GRID POINTS 00001300
XPUTM, YPUTM = UTM COORDINATES OF POINT SOURCE c0001310
XSUTM,YSUTM = UTM COORDINATES OF RAMS STATION 00001320
AKA = CHEMICAL REACTION RATE CONSTANT (/SEC) nnon1aan
NMONDY = NUMBER OF DAYS IN A MONTH 000C134n
N0001350

seee C veae C anee C aee C nnno136n
ee APPEAR IN NAMELIST .. C neoo137e
sese L seee € coee C e0ee C n0001380
00001390

IMyJMyKM = 3-D DIMENSION IN X,YsZ DIRECTION n0001400
TM,1TM = SIMULATED TIME IN SECOND noen14Ln
DT = TIME STEP (SEC) 00001420
INyJN = DIMENSION IN X,Y DIRECTION OF WIND GRID 00001430
KN = NUMBER OF LEVELS THAT WIND FIELD WILL BE COMPUTED 000N 1440
KNN = NUMBER OF FIXED GRID INTERVAL IN VERTICAL DIRECTION 000N1450
LM = TOTAL NUMBER OF POINT SOURCES 00001460
NS = TOTAL NUMBER QOF RAMS STATIONS 00001470
IMC,JMC = THE CROSS SECTION TO PRINT VERTICAL C DISTRIBUTION 00001480
HS = AVERAGED EFFECTIVE HEIGHT OF SURFACE WIND noCc0n1490
HP. = HEIGHT DF UPPER WIND MEASUREMENT 00001500
HG = THICKNESS OF PLANETARY BOUNDARY LAYER 00001510
HMINsHMAX = MIN. AND MAX. MIXING HEIGHT OF A DAY nnpr1520
ZRPQ = RATIO OF PLUME RISE TO SQURCE EMISSION RATE 00001530
IRISE = PARAMETER FOR ADJUSTING PLUME RISE 0000154
PMAX,PMIN = MAX. AND MIN. FOR POWER LAW CONSTANT OF WIND PPOFILE 00001550
DCMIN = CRITERIA FOR CONVERGENCE OF STEADY STATE oen0l156n0
OLMIN = MIN. LIMIT OF OBUKHOV-MONIN LENGTH nenn1s570
IHR, IDAY, IMO,IYR = REAL TIME OF HOUR, DAY, MONTH & YEAR 00co01580
LTSTOP = MAX. NUMBER OF HOURS TO BE SIMULATED IN A RUN 00001590
LTSOUS = TIME INTERVAL FOR INPUT SOURCE DATA (SECONDS) onnN160n
LTWIND = TIME INTERVAL FUR INPUT WIND & METEDOR DATA (SECONDS) 00001610
IDAYTP, IHRTP = STARTING DAY AND HOUR THAT DATA STORED ON 00001629
1/0 UNIT = KUNITP & KUNITC 00001630

JUNIT = QUTPUT UNIT FOR LINE PRINTER 00001640
KUNITG = INPUT UNIT FOR GEOGRAPHICAL & NEDS DATA nEeeN165n
KUNITS = INPUT UNIT FOR HOURLY SOURCES EMISSION RATE 00001660
KUNITW = INPUT UNIT FOR 0BJ. WIND & RAMS DATA 00001670
KUNITW = INPUT UNIT FOR S5UBJ. WIND {(UU,VV) & RAMS DATA nenntesn
KUNITW = INPUT UNIT FOR RAMS DATA 00001690
KUNITC = 1/0 UNIT FOR COMP. S02 CONC AT STATION 00001700
KUNITP = 170 UNIT FOR COMPUTED SURFACE CONC. FOR A TAPE 00001710
LCRUN = FLAG TO DECIDE DEBUG RUN OR ACTUAL RUN ocool720
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LHJUS
LCHEM
LWW
LTOP
LWTOP
LSoUS
LPQ
LWIND
KWIND

ZINMEAN
LWRITE(N)
ROUTINE

PRINTS

PRINTA

PRINTB

PRINTC

OUTAPE

FLAG FOR ADJUSTING C VALUE DUE TO GRID CHANGED

FLAG TO DECIDE THE CHEMICAL REACTION COMPUTATION

FLAG FOR COMPUTING VERTICAL WIND ADVECTION

FLAG FOR CHOICE OF UPPER BOUNDARY CONDITION-DIFFUSION
FLAG FOR CHOICE OF UPPER BOUNDARY CONDITION-ADVECTION
FLAG USED IN ADDING NEW SOURCE INTO SYSTEM

FLAG FOR CHOICE OF MODELING POINT SOURCE

FLAG FOR COMPUTING UPPER LAYER WIND FIELD

FLAG FOR CHOICE OF DOBJECTIVE OR SUBJECTIVE

ANALYZED WIND FIELD

VALUE THAT UNIFORM SFC ROUGHNESS 7O BE USED
CONTROL FLAG FOR OUTPUT.

N

1

2

3

7

9

10

COND. VARIABLES TO BE QUTPUT

«GE. 1 ISy XSUTM,YSUTM XS, YS, IXS,JYS(L) 4L=1,NS
ZI(14J)+ZS(14+J),QB{T1,9),QBTOT,QBSUM
NPy XPUTM.YPUTM PQB,,XP,YPsZPy ZR{L) ,L=1,LM
PQBTQOT, PQBSUM

«GE. 1 QB8TO0T,PQBTOT ,QBSUM, PQBSUM
244 QB(I, )
= 3,4 PQB (L)
+GE. 1 RAMS (M, L)
= 2 UUCT »d),wWiT,d)
+GE. 2 UL(TIsJ}sV1(I,J)
+ WlIsdyl), (IF LWW=1)
3 ULI+JsK) 2 VIT4Jd4K)
+ W(IsJeK)y (IF LWW=1)
+NE. O Z{K) 4RH
«GE. 1 UZF (K) 3 VZF(K)
+ WZF(K}y (IF LWW=1)
«GE. 1 AKF(K)
2 AKZ{I+J)y FOR J=UM/2
3 AKZ(I+4)
«GE. 1 PARM(L},DT
= 2 U0,PHIFHZ,HFZ,RIB
2¢4 CPL(JXS,JYST
«GE. 1 CPL(IMC,J,yK),CPYI(T,JMC,K)
+GE. 3 CPL(I4d,1)
CPL(I+JyK}, (IF IHR=0)
«GE. 1 ICAL(L),I0RS(L)

+ KCAL(L),KOBS(L), (IF IHR=0)

= CCLI,d

«GE. 1 IYR,IMO,IDAY, THR, PARM(M),ICAL(L),I0BS(L)
—— ON I/0 UNIT=KUNITC

«GE. 1 IYR,IMO,IDAY, THR,PARM(M),CC(I,J),ICAL(L),

& I0OBS(L) —— ON 1/0 UNIT=KUNITP

C esee € seee € ven C
APPEAR IN COMMON .. C
C eeee € vaea C aes C

IM1,JM1,KM1
ITM, TM
ITSEC,TSEC
TTOTHR
ITMHR
ITSTEP

IMyJM, KM MINUS ONE

STMULATED TIME IN SECONDS

TIME IN SECONDS STARTING FROM EACH 1 HR INTERVAL
TOTAL REAL TIME BEING SIMULATED IN HOURS
SIMULATED TIME IN HOUR [ = ITM/3600%3600)

NUMBER OF TIME STEPS

00001730
00001741
00001750
00001760
[alalaNel i irde}
ooo0178n
00001790
nonnteann
00001810
00001820
00001830
onnol 840
onen1gsn
00001860
0ooQn187C
nonn1RAN
00001890
ooo00lenn
ococ191n
oogel9zn
onnnr193n
00001940
00001950
oennigen
ocoQ1eTn
ocnologn
ooCc0l1990
00002000
r ’1'\02(\1"\
ooen202n
00002020
nnnnzoagn
00002050
00002060
0eno207¢
00002080
nann2nagn
neooz1o0
ocpn21o
[Shaldal- 3 W-2e
00002130
00072140
nepoz1sn
0Cc00216C
noNN217N0
co002180
00002190
nApNM22AaAn
coeocz21n
nooo2220
nnonz23n
oeor2240
00002250
Qnon226n
00002270
00002789
0Cce02290
00002300



ISN 0002

ISN 0003

ISN 0004

ISN 0005

aO00O0n [aXsNsEeNaNeNslalsNalaXalslsisRala s NeNeNa e ReRelale)

LPRINT = MIN. OF (LTWIND,LTSOUS), TIME INTERVAL FOR

TAKING AVERAGE OF CONCENTRATION

RAMS (M, N} = RAMS STATION DATAs N —— STATION INDEX

Mel WINO SPEED:

=2 WIND DIRECTION;

=3 1ST LEVEL TEMP.; =4 2ND LEVEL TEMP.;
=5 S02 CONCENTRATION; =6 RADIATION

PARM{M) = METEQROLOGICAL PARAMETERS

Me]1 MEAN WIND SPEED; =2 WIND DIRECTION;

=3 SURFACE TEMP.3
=5 MIXING HEIGHT;

=7 POINT SOURCE Q; =8 UPPER TEMP.;

=9 RADIATION;

=4 STABILITY CLASS;
=6 AREA SOURCE Q;

=10 OBUKHOV LENGTH

Al = CONSTANTS IN BUSINGER'S FORMULA

AK = VON KARMEN CONSTANT

R1IB = BULK RICHARDSON NUMBER

IMAX = MAXIMUN MIXING HEIGMT USED IN THE MODEL
QBTOT,PQETOT = TOTAL AREA AND POINT SOURCES Q OF INPUT DATA
uo = FRICTION VELOCITY

PHMIFNHZ = NON-DIMENSIONAL TEMP. GRADIENT

HFZ = INTEGRAL OF NON-DIMENSIONAL WIND SHEAR

ARk kg sk R R

e MAIN PROGRAM eox
Wk L2
DIMENSION
* CP1(30,40,14),C(30440,1%),U(30,40,7)¢VI(30,40,7)W{30,40,7)
* CP1(30+40+14),C(30,40,14),U(30,4N,1),V{37,4,1),W(30,40,1)
b4 CP1{30+4045)4C(30:40,5)U(30:40,41),V(30,40,1),W(30,40,1)
* U(30¢405T)sVI30,40,7) W (30:49,7)
* U(30,4% 1)y V(30440,41)+W(30,40,1) .
* yCOLD(30,4C), CC(30440)y C1{(20,40}), UL(30,40), V1(30,40}
* y QA(30,40), QB(30,40)y 12S(30,40), 120(30,40), AKZ(30,40)
* v UUL 9413) s VVI 9,13) yNEAR({ 9,13)
* ' DX(30), RDX{30}), DXS{30), DY(40)}, RDY(40), DYS(40}
b ] DZ{14), RDZ(14), DIS(14), {14}, IM(14), AKH(14)
» v AKF(14), UIF(l4)y, VIF(14), WIF(1l4)
* y NP(150), XP(1%0), VYP{(1590), 2P(150), 2R{150), ZPR(150}
* s PQA{150), PQB(150), EK(150), FK{150), USTN(25)}, VSTN(25}
- v 18(25%), XS(25}, YsS{25), JXS(25}, JYS(25)
* e TOBS(26)y ICAL(26)¢ KOBS(26)y KCAL{26),ITORS(26)
* sTUTM(3N) JJUTM{40) 9 XPUTM(157) ,YPUTM (150} ,XSUTM(25),YSUTM(25)
* y AKA{24), NMONDY{12)
C OMMON J/AADATA/
* IM1 o JMY ¢ KMI p JUNITyKUNITC o KUNI TGy KUNITP,KUNI TS ,KUNITW
*  SIYR,IMO,TOAY, INR, ITM, ITMHR , ITSEC, ITOTHR, ITSTEP,DT,TM,TSEC
% GLPRINT,LTSTOP,LTSOUS,LTWIND
W GLWRITE(L10),LS0US(2),LTOPLWTOPLPQsLWW,LWIND,KWIND,LCRUN,LCHEM
*x  JRAMS(6,25)PARM(1N)} AL (&) AKyHGyHPHS , OLMIN, DCMIN
*  JPMAX ,PMIN,RIB, ZMAX,ZRPQ, ZRISE,QBTQT,PABTOT,UD,PHIFHZ,HFZ

L
*

COMMON /CBLOCK/ CP1(30+40+14)+C(30+40414)
COMMON 7CBLOCK/ CPL(30+40¢5)9C(30,40,5)

EQUIVALENCE
(CPl{l,1e1), Cl{2,10J
e U(lelyl)y W(lel,s1))

00002310
neen232n
00002320
00002340
annn23s5n
00002360
o0ne02370
00002380
00002390
oNnn240n
00002410
00002420
QO0N2430
00002440
00002459
00002460
00002470
onan24en
00002490
00002500
nAQON2s51N
00002520
00002530
neo02540
ooon2s55¢
nnpen2560
00002570
00002580
anQn259n
oo002600
0002610
0o0n2620
00002630
00002640
00002650
00002660
Qo0N267T0
000N2689
00002690
oennz2ron
00002710
00002729
00002730
00002740
aonn2750
00002760
00002779
00N2780
00002790
00002800
00002810
00002820
nnQonzaan
00002840
00002850
nonnN2860
00002870
20002880



ISN

ISN

ISN

ISN
ISN
ISN

ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN

0006

0067

0008

0009
0010
0011

0012

0013
0014
G015
001é
0017
0018
0019
0020
0021
0022
0023
0024

0025
0026

* s (U(191,1),UT(1,1))y (V(1s1,1),V1(1,1))
* s (QA{1,1),QB(1,1)}, (PQA(1), PQBI(1)}))
* y (UZF(1)},VZF(1)), (UZF(1),WZF(1})
C * 1 {(UU(1s1)+EK(1)), (VV(1,1),FK{1}), (NEAR(1:1),NP(1})
C * s (USTN(1),EK{120)), (VSTN{1l),FK(12"))
C
NAMELIST /INLIST/
& IM M KMeDXyDY 4DZ 3y TMyDToIN g INy KNy KNNy LM, NS, TMC, IJMC, AKH
#* 3 AKA3HS HP sHGy ZMAX, HMINGHMAX s ZRPQy ZRISE PMAX s PMIN DCMIN, OLMIN
%  4THR, IDAY,IMO,TYR,LTSTOP,LTSOUS,LTWIND,IDAYTP, IHRTP
% 3 JUNIT,KUNITCsKUNITGyKUNITP 4KUNTTS,,KUNITHW
%  yLCRUNy LHJUS;LCHEM, LWW,LTOP,LWTOP 4L SOUS,LPQ,KWIND,LWIND,LWRITE
*  ZINMEAN
C
DATA .
* 1S/1200%1N./,20/1200%1./5QA/1207%0./,CC/1200%0./,COLD/1200*0./
* sRH/1.0/+ZPR/150%20.0/
* yUZF/14%14/ 4 VIF/14%1 e/ WZF/14%1 4/, AKF/14%1 4/
# s 10BS/26%0/,1CAL/26%0/,KOBS/26*0/ yKCAL/26*0/,1TOBS/26%0/
= » NMONDY/31+28,31+430931+39,31,31,30,31,30,31/
DATA IUNIT1/5/,1UNIT2/12/,JUNITL1/6/
C
C st vkl e dleie e e Aok ook
C wk&  INPUT e
C ool oo e ok ook desieol
c
C *%% COPY INPUT CARDS TO DISK TO BE LISTED *%x
C
CALL COTOTP (JUNIT1,IUNIT1, IUNIT2)
TUNIT=TUNIT2
READ ( IUNIT,INLIST)
c WRITE (JUNIT,INLIST)
C
C *%% TNPUT CONSTANTS *%*
C
CALL CONSIN (IMyJM KMy KNy IMIM, TIKM, TJKN)
o
C %%k INITTIALIZE ARRAY %%
c
DO 50 J=1,JM
DO 50 I=1,1IM
DO 20 K=1,KN
U(l,J,K)=0.n0
V(I34,K)=0.0
W(I,J,K)=0.0
20 CONTINUE
DO 30 K=1,KM
CPL(T1,J,4K)=0.0
c (I,J,K}=0.0
30 CONTINUE
57 CONTINUE
C
C =¥x INPUT GEOGRAPHIC AND MEDS DATA **=x
C
LMAX=LM
CALL GEOIN

€ (QAZS470,PQA,XPUTM, YPUTM XP4YP yZPyZR yNP,TUTM, JUTM DX DY 4 IM,JM

00002890
nOON290N
00002910
0000292C
nNON02930
00002940
00002950
0000296C
0N002970
00nn29gn
00002990
00002000
AOEN3N1A
00003020
00003130
00003040
00003050
nNEN3AEN
00003070
00003080
nooN3non
00003100
00013110
00003120
00003130
00003140
00003150
000N3160
000N3170
00003180
00003190
nANNR2ON
00003210
00003220
20003230
N00N32490
000r3257
00002260
00073270
nﬂnﬁazgﬂ
00003290
00003300
00003310
00003320
00093330
00002340
nEQ03350
0n0A3360
00003370
00002380
0neN339n
00003400
00003410
00003420
00003430
NO0N344n
00003450

& P LMAX, LMy XSUTM, YSUTM  XSeYS 1S3 IXS93YS925 NS, KUNI TG, JUNIT,QRSUM 20N03460



ISN
1SN
ISN

ISN

ISN

ISN

ISN

ISN

ISN
ISN

0927
0028
0029

0030

0031

0032

0033

0034

0036
0038

ISN 0039

C
C.

c
C
c
c

[aNeRel aoon

[aReNe] e NeNeXel s ¥eNaNeNeNe el

2X3)
.

8

aEzNeNaslalNaslaNeNetaNoXeNale!

& + PQBSUM, QBTOT,PQBTOT  ZOMEAN)

eee QBSUM = TOTAL AREA SQURCE EMISSTON WITHIN THE COMPUTING REGION

OR TOTAL EMISSION USED IN THE MODEL.

PQBSUM = SAME DEF. AS QRSUM FOR POINT SOURCE

QBTOT = TOTAL AREA SOURCE EMISSION FROM INPUT DATA

PQBTOT = TOTAL POINT SOURCE EMISSION FROM INPUT DATA

NSX=NS+1

PARM{6)=QBSUM

PARM(7)=PQBSUM

*kk TNITIALTZE NUMERICAL GRID SYSTEM xx

CALL DIMENS (DXyDYyDZsRDXsRDYRDZ,DXSyDYSyDZSsZsZMsIMsIMKM)
*%*x PRINT GEOGRAPHIC AND NEDS DATA **x

CALL PRINTS

& (CP1lyCCyC1,COLD,IOBSsICALyKOBSsKCAL,ITOBS,U,V,yW,U1,V1,UU,VV

€ yAKZJUZF,VZF,WZF AKFyDXyDYy IUTM; JUTM, XSUTM,YSUTM, XPUTM,YPUTM

& +20+25+QByPQByXPsYPsZP o ZRyNP s INy Ny KNyL My IS XS,YSy IXS,JYSy2Z

& ¢IMyIM,KMyNS,NSX)
etk ok ko Aok ok ok ke Aok ok ek

*%k ENTERING MAIN LOOP %x*
e ook skl sk o skl o ok e skokoR e ok Kok

IF (ICASE .EQ. 2) GO TO 2000

1000 CONTINUE

*%* SEARCH AND STORED DATA OF CCsICAL,IOBS %%
ses SUBROUTINE OUTAPE PERFORM I/0 ON UNIT=KUNITP & KUNITC.

CALL OUTAPE (CCyICALy IOBS ¢ NSX4 1M, JMy IDAYTP, THRTP,LWARM)
¥%x TERMINATE THE COMPUTATION IF SPECIFIED TIME BEING REACHED *%*
IF (ITOTHR .GE. LTSTOP) GO TO 900N
PRINT REAL TIME FOR LINE PRINTER OUTPUT.

IF (ITM.EQ.ITMHR) WRITE (JUNIT,8000) IYR,IMO,IDAY,IHR
00N FORMAT (1Hls' ... IYR,IMO,IDAY,IHR 194012:%/%)1' ceeaeet)

*%x INPUT TIME VARYING SOURCE EMISSIQON RATE %k
IF (ITM .NE.{ITM/LTSOUS*.TS3US)) GO TO 100

CALL SOUSIN
& (QBy2S,Z0,PQB+XP4YPyZP 2Ry IMsJM,LM)

*%% PRINT TIME VARYING SOURCE EMISSION DATA ##*
CALL PRINTA
100 CONTINUE

IF (ITM.NE.ITMHR) GO TO 200

000N3479
ae0N348N0
00003490
02003500

nenn3sie

00003520
00003530
00003540
n0CN3550
0noN3SEN
00003570
00003580
nANN359N
00003600
00003610
nO0ON3627
00003630
ANON3 64N
00003650
00003660
0000367C
00n03680
nonN3E9N
00002700
00003710
nnnN3T2N
90003730
D0003740
nONQ3750
00003760
00003770
nNON3 78N
00003790
00003800
ANDAZBLN
00003820
00003830
00003840
00003850
noaN3gen
00003870
00003889
onoN389N
00003900
00003910
00002920
00003930
0000394"
00003950
00002960
neQEA39TN
00003980
00003990
0ONON4N0N
00004010
00004020
AN0A4N3G
20004040



1SN

ISN

ISN
ISN

ISN

1SN

ISN

ISN

ISN

ISN

ISN
ISN

ISN
ISN

ISN

ISN

ISN

ISN

0041

0042

0043
0045

0046

0048

0049

0050

0051

0053

0054
0055

0056
0058

0059

0060

0061

0062

[aNaXel

[aNeNeNeNal [aNale [aXel OO0 [aNe}

OO0

et

E3 23

ke

2C0

ook

gk

250

3 e

ook

Jede
Rk
e Hek

300

ke

OBTAIN MIXING HEIGHT %%

CALL HHCALC (HHy HMIN s HMAX)
HH HOURLY AVERAGE MIXING HEIGHT.
PARM(5)=HH

ADJUST VERTICAL GRID DUE TO CHANGE IN MIXING HEIGHT sk
IF (KNN .GT. KM} KNN=KM

CALL DIMEN1 (DZ4RDZ+DZS+Z+ZMsKM,KNNyRH)

IF((ABS(RH-1.0)) LLE. 0.01) GO 7O 200

ADJUST C DUE TO CHANGE IN VERTICAL GRID >#x
caLL SHIFTN (CPly CyIMyIMeKM,TMyJIM,KM)
CALL CADJUS

& (CP1,C4RDZyIMyJIMyKMy IMIM,TJKM, KNNsRH, LHIUS)
CONTINUE

READ IN WIND DATA AND CALCULATE HORI & VERT WIND PROFILFS %%
IF (ITM .NE.(ITM/LTWIND*LTWIND)} GO TO 250

CALL WINDIN
& (UsVyeWsUl,V1,UU,VVsNEARyUSTN,y VSTNyUZF,VZIF,WZF,XSUTM,YSUTM
& yTUTMyJUTM,Z 4DXy DY 4DZy IMyJIMy KMy IMIMy TIKN, IN,INyKNy IS,NS)

COMPUTE VERTICAL EDDY DIFFUSIVITY #%*
CALL AKZCAL (AKZ yUsV 9 ZO s AKF s AKH ZMy TMIM, TIKN, KM)
CONTINUE

CHECK TIME STEP =%
IF(ITM JNE.(ITM/LTWIND*LTWIND)) GD TG 300
AKAHR=AKA(THR+1}

CALL DTTEST
& (UyVyAKHAKZ s AKF yAKAHR yUZFy VZF 9y DX9DY s Z 9 1My IM, KM, IMIM, TUKN,KN)

PRINT METEOROLOGICAL DATA AND PARAMETERS OF NUMERICAL GRID =%
CALL PRINTB (RH)
e o e e el s e e o Skl S skole e el ek

ENTERING TIME STEP LOOP *%x
ook ke el e e s o e ol e % ok ke ook ok

CONTINUE

COMPUTE CONCENTRATION FIELD #*%x*

IF (LCRUN.EQ.1) CALL AACOMP
& (CP14C4CCyCOLD,U,VIW;ZS,QA,PQA,AKZ, AKH,)AKA,AKF,UZF,VZF,WZF

€ +DX,RDXsDXS,DYy RDYsDYS+EKyFK94DZsRDZ4DZS+Z5ZMy XPUTM, YPUTM,XP,YP

& 9ZPyZR yIPRyIMy UM KMy KNy LMy IMIM, T IKM, TIKN)

10

00004059
000040690
aQeCNeaTN
00004280
00004090
[alalala? Nolal
oeoesll1o0
00004120
00004130
0Cc004140
nenng1sn
00004160
00004179
ongng1an
00c04190
00004200
neonsa210
00004220
nNo00423N
nnNN4 o240
00004250
00004260
NOONL2TH
00004280
00004290
000N4300
00004310
[alalakal A= al
00004339
00004340
onor435n0
00004360
00004370
nnnNNg38n
00004390
009004400
nONN44YI N
00004420
00004430
00004440
000N4450
00004460
00004470
N0CN4480
nNONN4490
00004500
00004510
neon452n
000N453Nn
00004540
00NN4s55n0
00004560
00004570
C00N458
00004590
00004600
0000461n
00004620
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C *#% FIX TIME INDICIES *xx 00004630
c : 0004640
1SN 0064 - CALL TIMEX {NMONDY) 00NN4650
c ' 00004660
C #%% PRINT COMPUTED CONCENTRATION FIELD sk 00004670
c 00004680
ISN 0065 CALL PRINTC {IMCyIMC) 00004690
ISN 0066 IF (ITMJNE. (ITM/LPRINTALPRINT)) GO TO 300 nRONLTON
. c 00004710
ISN 0068 60, TD 1000 00004729
c 0AC04T73N
C sk Okl s ok e sk e s ol s ol 2o ol oot s s ool e oo o ol b o ol ol she ke e ool o ke kol o 00004740
C *#% PROGRAM FOR CASE STUDY AND CLIMATICAL STUDY = 00004750
€l frajesk ok oo kol S a0l el ool g o 2 ook S afeairale o ok o kel ok e ol ok o0ON4&TEN
Ceees THIS PORTION OF THE PROGRAM YET TO BE DEVELOPED 00004770
' : : 00004780
C2000 CONTINUE 06N"4797
c 00004800
c CALL CASEZ 00004810
C & (CP1iCyCCoCOLDUIVyWsZSsQAsPQA+AKZ s AKHyAKA s AKF UZF 4 VZF, WZF 00004220
C & ¢DXyRDX,DXSyDYsRDYDYSEKsFK¢DZRDZDZS¢ZyZMs XPUTM,YPUTM,XP,YP 00004830
c € yZPyZR ZPRyIMyJM s KMy KNyLMyIMIMy TIKM, TIKN) N0N4R4N
c 00004850
ISN 0069 9000 CONTIMNUE 00004860
ISN 0070 sToP nOON4 8T
c DEBUG SUBCHK 00004880
ISN 2071 END 00004890
®OPTIONS IN EFFECT# NAME=  MAIN,OPT=02,LINECNT=60,SIZE=000NK,
*OPTIONS IN EFFECT® SOURCE, EBCDIC,NOL1ST »DECK, LOAD, NOMAP, NOEDIT,NOTD,NOXREF
®STATISTICS* SOURCE STATEMENTS = 70 (PROGRAM SIZE = 52948

*STATISTICS* NO 'D!AGﬂOSTICS GENERATED
L]

esenes END OF COMPILATION semews 101K BYTES OF CORE NOT USED



LEVEL

ISN

ISN

ISN

ISN

ISN

ISN

ISN

ISN

ISN

ISN

12

21.6 ( MAY 72 ) 0S/360 FORTRAN H
COMPILER OPTIONS - NAME= MAIN,0PT=02,LINECNT=60,SIZE=000"K,
SOURCE, EBCDIC,NOLIST,DECK,LOAD,NOMAP,NOEDIT,NOID,NOXREF

c NNN04900

0002 SUBROUTINE AACOMP 00004911
& (CP1yCyCC,COLD,UyVsW,ZSsQAsPQA,AKZ ) AKH,AKA s AKF,UZF 4 VZF,WZF 00004929

& 3DXyRDXsDXSyDY,RDY s DYS,EKyFKyDZ yRDZ3DZSyZyZMy XPUTM, YPUTM,XP,YP,2P00004930

& s ZR pZPR 3 TMy UM g KMy KNy LMy TMIM,y TIKM, TIKN) 00004940

c 00004950

Ceeseo THIS ROUTINE COMPUTES THE CONCENTRATION FIELDS, N0004960

C 00004970

0003 DIMENSTION CPYL(IMyJMyKM)y C(IMyJIM4KM),CC{IM,JM),COLD(IM,IM) 00004980
* sUCTMyIMaKN) oV (TMyJIMoKN) oW { IMyJM, KN) ANON459N

* +ZSCIM, M), QA (IMy JM) , AKZ (I My IM) 00005000

% yDX({IM)yRDX(IM)sDXS(IM) DY JM),RDY{JIM),DYS(JIM) ,EK(LM), FK(LM) N0005010

= yDZ{KM) yRDZ(KM) yDZS{KM) s Z(KM) 3 ZM{KM) s AKH (KM) naonsn2n

& 2 AKF (KM) sUZF(KM) yVZF{KM) JWZF(KM)y XPUTMILM),YPUTM(LM) 00005030

* s XPILM)},YP{LM)} s ZP{LM),PQA{LM) s ZR{LM),ZPR(LM); AKA(24) 00005040

o 00005050

0004 COMMON /AADATA/ 00005060
#  TM1,JM1,KM1,JUNTT,KUNITC, KUNITG,KUNITP,KUNITS,KUNITW noeASNTN

* 4, 1YR, IMO, IDAY, THRy ITMyITMHR s ITSEC s ITOTHR,ITSTEP,DT,TM TSEC 00005080

#*  ZLPRINT,LTSTOP,LTSOUS,LTWIND 00005090

% LLWRITE(10),L50US{2),LTOP:LWTOP,LPQ,LWW,LWIND,KWIND, LCRUN, LCHEM 0ONANSINQ

% JRAMS(6+25), PARM{10)},A1(4) yAKsHGyHPyHS,OLMIN, DCMIN 00005110

#* o PMAX,PMIN,RIB, ZMAX,ZRPQy ZRISE,QBTOT,PQBTOT,UNyPHIFHZ,HFZ 00005120

o 00005130

C *%% STORE OLD SURFACE C #x%x 00005140

c nnAAs515N

0005 CALL SHIFTN (CPL,COLD, IMsJM, KMy IMy M, 1) 00005160
o 00005170

C *%% ADD SOURCES 3ok nOONS18N

o 00005190

0006 CALL SHIFTN (CP1, Cy TMy JMy KMy TMy IMy KM) 00005200
o 00005210

0007 CALL SOURCE 00005220
& (CPl, C4QA,QA,ZS,PQAsPQA,XPUTM, YPUTM, XP,YP,2P,ZR,ZPR,U,V,UZF,VZF 00005230

& sAKF JAKHy AKZ DX s DY s DZ9ZrEKsFKoTMy M, KM, KNy TMIM, LM) 00005240

C 00005250

C %% CALCULATE HORIZONTAL ADVECTION % 00005260

c 00005270

0008 CALL SHIFTN (CP1, CrIMyJMyKM, TMy My KM) 00005280
c noons29on

0009 CALL UVFLUX 00005300
& (CPly C,U,UZF,DX,DY RDXsRDYsZsEK,FK 00005310

& 9IMyJM, KMy IMIM, TIKM, 1,IM, 1JKN) 0noNs532n

o 00005320

0010 CALL SHIFTN (CP1, Cy IMyIMy KMy TM, UM, KM) 000N5340
C 00005250

9011 CALL UVFLUX 00005260
& (CPl, C4V,VZF,DY,DXyRDY,RDXsZ EKsFK 00005370

& s JMyIM KMy IMIMy, TJKM,IM, 1,1JKN) 00005380

¢ 00005390

C ##%% CALCULATE VERTICAL ADVECTION %% 00005400

c noNN541n

0012 CALL SHIFTN (CP1, Co IMsJIM, KM, TM, JM, KM) 00005420
C 00005430

0013 IF (LWW JNE. 9) CALL WWELUX nONNS44n

& (CPl, CyW,WZF. Z,DX,DY,DZ,EK,FK,RDX,RDY,RDZ 00005450
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& yIMyJM, KMy IMIM, IJKM, IJKN) 00005460

C 00005470

C wad CALCULATE HORIZONTAL DIFFUSION #%x 000Nn5481

. c 00005490

ISN 0015 1F (LwW.NE.O) CALL SHIFTN (CP1y C,IMyJMyKM,IM, JIM, KM)0ONO5500

C 00005510

ISN 0017 CALL . XYDIFF ) 00005520

€ (CPly CoAKMoAKZ ¢ AKFoRDXsRUY 5 DXSyDYSy IMyJM KM, IMIM, TIKM) nennss3n

C 00005541

C a»% CALCULATE VEATICAL DIFFUSION &% 00005550

C . nnonssen

ISN 0018 CALL. SHIFTN (CPl, CoIMydM, KMy IM, UM, KM) 00005570

c 00005580

ISN 0019 CALL 1ZDIFF 0NeNS59n

€ (CPLly CoAKZoAKF (ROZDZSsZMeEKsFRKyIMyJM KM, TMIM, TIKM) 00005600

‘C 00005610

C *ex CALCULATE CHEMICAL DECAY #ox oconse2n

c ' - 00005630

ISN 0020 CALL SHIFTN (cPl, Coy IMyJIM, KMy T My My KM) 00005640

c 00005650

ISN 0021 IF (LCHEM .NE. 0) CALL CHEMIC 00005660

€ (CPL,CyIMyUMeKMy IMIM,TIKMAKA) 20005670

. c 00005680

ISN 0023 IF (LCHEM.NE.O} CALL SHIFTN (CP1,CoIMyIM, KM, IN,JM,KM) 00005690

) c ' fo00s570N

ISN 0025 IF (ITSEC .LT. 900) GO TO 100 000057190

c - nonos5729

C #=x CHECK IF STEADY STATE SOLUTION HAVE BEEN OBTAINED *¥k onO05710

. c 00005740

ISN 0027 ICHECK=0 00005750

C 00005760

ISN 0028 CALL CCHECK (CP1,COLDyIJKM,IMIM, ICHECK, DCMIN) 00005770

c noens7an

ISN 0029 IF (ICHECK .EQ. 1) GO TO 100 00C 05790

C 000058090

Cese STEADY STATE REACHED ccees 0onns81Nn

ISN 0031 DT=LPRINT-TSEC 00005820

ISN 0032 100 CONTINUE 00005830

c oNON5840

C *#% TAKE TIME AVERAGE CC *x%x 00005850

c 00005860

ISN 0033 DTPRNT=DT/LPRINT noenns8TNn

ISN 0034 DO 200 J=1,JM ooo0s5889

ISN 0035 DO 200 I=1,IM 0000589n0

ISN 0036 CCU1,4)=CC(I,J)+CPL{T4J,1)*DTPRNT 00095900

ISN 0037 200 CONTINUE 00005910

c nNo0Ns92n

ISN 0038 RETURN 0000593¢C

c DEBUG SUBCHMK 00005940

ISN 0039 END 000NsS95N
*OPTIONS IN EFFECT* NAME= MAIN,OPT=02,L INECNT=60,SIZE=0000K,

®OPTIONS IN EFFECT*
SSTATISTICS®
#STATISTICS®

SOURCE STATEMENTS =
NO DIAGNOSTICS GENERATED

38 +PROGRAM SIZE =

SOURCE EBCDICyNOLIST s DECK, LOAD,NOMAP,NDEDIT,NOID,NOXREF

3162



LEVEL 21.6

ISN 00C2

IsN

ISN

ISN

ISN

ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN

ISN
ISN
ISN
ISN

0u03

0004

0005

0006

0007
vocs
00C9
0011
0012
0013
014
0015
0016
0017

0018
0020
0021
0o22
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( MAY 72 ) 05/360 FOJORTRAN H

COMPILER OPTIONS - NAME= MAIN,OPT=)2,LINECNT=69,SIZE=000"K,
SOURCE,EBCDIC,NOLIST,DECK,LOAD; NOMAP,NOEDIT ,NOTID,NOXREF

C lalalalsh i ks
SUBROUTINE AKZCAL (AKZ, Uy Vi 20 AKF,AKH,ZM, IMIM, TJKM,KM) nnNENNI2n

C NNONNN3N
Cevee IT ESTIMATES THE EDDY AKZ FKOM SURFACE WIND SHEED & UBUKHOV-MONTIN NCCANMAN
C LENTH WHICH IS CALCULATED FROM THE STABILITY ' ,DEX AND ROUGHNESS 00000050
C BY THE FOLLOWING FORMULAS: 000092260
d 1) 1/L=SIGN(S)*10%**(-4/(1+1.3%5%¥%7,85)}/((N,216586%L0G(1.2+10/2Z02))NQNNAN"7A"
C 2%0) . 000070810
c 2) UO=UV=AK/HFZ, HFZ=INTEG(NON-DIM. WIND SHEAR}, nNOO0Nan
¢ 3) AKZ(Z)= UQO*AK*Z/PHIFHZ, PHIFHZ=NON-DIM. TEMP GRADIENT gcneolren
C AKZ EDOY OIFFUSIVITY oocnclln
c U,V SURFACE WIND onnnn1zn
C 0 SURFACE ROUGHNESS ocoon13n
o OLMIN MIN. OF OBUKHOV LENGTH 0000N14"
c HH HEIGHT GF MIXING LAYER nnern1sn
c oL 0BUKHOV-MONIN KENGTH NoQON160
C S STABILITY INDEX noooNLT"R
C ocoanise
DIMENSICN AKZ(IMIM) g ULTJKND oV (TIKNY ZOCIMIM) , AKF(KM) 3 ZMIKM) onoonlen

= P AKH{KM) anQNn2nA

C c0oN021n
COMMON /AADATA/ 00070227

* TMLyJML4KML 3 JUNIT 3 KUNITC, KUNITG,KUNITP,KUNITS KUNTTW nACAQ23n

®* ,IYR, IMO,IDAY,IHRsITM, ITMHR , ITSEC, ITOTHR,ITSTEP,DT,TM,TSEC 00000240

%, LPRINT,LTSTOP,LTSOUS,LTWIND no00025n

£ GLWRITE(19),LS0US12),LTOP,LWTOP,LPQ, LWW, LWIND,KWIND,LCRUN,LCHEM "ONON2EN

=  JRAMS(6,25),PARMI10),A1(4) s AKHGsHP,HS,OLMIN,DCMIN Qcoe0270

*  ,PMAX ,PMIN,RIB, ZMAX,2ZRPQsZRISE,2B8TOT4PQBTOT,UD,PHIFHZ HFZ n0oonN28n

r aco002e0
DATA PAI1/3.14159/ NoeN0aNo

C go0NN2LNn
C *%= COMPUTE BULK RICHARDSON NUMBER #*%% nnNEoC3ze
C (CURRENT-— FOR REFERENCE OWNLY) ~OQ00320
RIB=0.C ArAON34"

C TAVF=0.5%(PARM{3) +PARM(8)+273,16 noCQEoasn
o GIT=9,6C16%HS=HS/TAVE 0000036N
o DTDZ=(FARM(8)-PARM(3)/(30.-HS}+N.00976 ANAAN3T
o RIB=GZT*DTDZ/(PARM(L)*PARM(L)) acenolen
C oN00a039n
S=PARM(4) ANAAN4AN
SIGNS=1.0 nC0C0N41N

IF (S .LT. 2.0) SIGNS=-1.2 noeon42n

SS=  ABSI(S) 00000430
01=10.C%%{~4,0/(1.0+1.3%55%%0,85)) 00000440

Z=HS nNrongs5n

DO 200 I=1,IMJM QC00N46N
200=22( 1) o0N0047N
OL1=01%(2.216586% ALOG(1l.2+1J4/207))%%2 nONCN48N
OL=SIGNS/OLI ) 00000490

Ceese MIN. OF OL IS SPECIFIED TO AVOID TOO SMALL VALUES OF OL nnNNoosCo
IF ( ABS{OL) .LT. OLMIN) OL= SIGN {NLMIN,OL) oco00s1N

UV= SQRT( U(I)#*2+V(T1)%%2) 0oonnsz0
Z0L=7/0L nnANNs3A
AZOL=AL{1)*Z0L COCN0s40

C 20060550

C **x BUSINGER'S FOPMULAS TO ESTIMATE EDDY AKZ *%=x nNeansen



ISN

ISN
I5N
ISN
ISN

ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
1SN
1SN
ISN

ISN-

ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN

o023

002s
0026
coa7
ooa2s

0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040

0041

0042
0043
0044
0045
0047
0049
0050
0052
0053
0054

0055

c

¢

[¢] (o] s XeleNeNsNaNe) (4]

100

120

200

409

*OPTIONS IN EFFECT®

*OPTIONS IN EPFECT*

®STATISTICS®

SOURCE STATEMENTS =

15

annnosTY

IF (0L .LT. 0.0) GO TO 100 00000580
00000590

STABLE CASE .aee nooNnecn
PHIFIs=] .0+AZOL 00000610
PHIFHZ= A1 (4)+A20L 00000620
HEZ= ALOG(1.242/200)+A20L noonoe3n
GO TO 120 ! 00000640
00000650

UNSTABLE CASE ccveee 00000660
CONTINUE 000NN&eT0
PHIFZ=(1,.0-A1(2)*70L )%*{~0.25) 00000489
PHIFHZI= AL(&)*(1.0-AL{3}%Z0L}%*%(-1.5) 00000690
X=1,0/PHIFZ 00000700
XA= 2,0%ALOGAO.5%(].0+X)) onNnaoT1N
XB= ALOG(O.5%(1.0+X%X)) 00000720
XC= 2,0%ATANL X} 00000730
MFZ= ALDG(1.M¢2/200) ~RA-XB+XC-NaS*PAT nNONONT4N
CONTINUE 00000750
UO=QVeAK/MF1 00000760
AKZ(1)= UGeAKsZ/PHIENT 00000770
CONTINUE 00000780
noonnTen

PARM{10)=0L 00000800
00000810

COMPUTE K AT HIGHER HEIGHT *#x noonngan
00000830

AKZF=K(Z)/K(HS) IS THE RATIO OF TWO K AT TWO HEIGHTS WHICH 00000840
1S SUBJECTED TO IMPROVEMENT BY INCORPORATING THE INTERNAL 00000850
TURBULENCE BOUNDRY LAYER DUE TO HORIZONTAL INHOMOGENEITY.... 00000860
' 00000870

HH=PARM(5) 00000880
00000890

DD 400 K=1,KM 00000900
LIMIT THE HWEIGHT BETWEEN ZMAX AND HS. 00000910
Z1=ZM(K) 00000920
IF { ZM(K).LT. 20) 22=20. 000n093n
IF (ZM(K).GT. IMAX) Z2Z=ZMAX 00N0N940
AKZF=2Z /HS*EXP(-0.004*(2Z-HS)) 00000950

AKZF=0.5 WHEN ZM(K) IS ABOVE MIXING HEIGHT OR AKZF IS T0O SMALL. 0nQ0N96N

IF ((ZM{K).GT. HH) .DR. (AKZF «LTe 0.5)) AKZIF=0.5 00000970
AKF(K)=AKZIF 00000980
CONTINUE 00000990

00001000
RETURN 00001010
DEBUG SUBCHK 00001020
END 00001030

NAME= MAIN,OPT#02,LINECNT=60,51ZE=0000K,

SOURCE, EBCDIC,NDLIST;DECK, LOAD,NOMAP,NOEDIT,NOID,NOXREF

54 JPROGRAM SIZE =

®STATISTICS* NO DIAGNOSTICS GENERATEDR

sapkks END OF COMPILATION #awnas

1670

113K BYTES OF CORE MOT USED



16

LEVEL 21.6 ( MAY 72 ) 3S/360 FORTRAN H

COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=60, SIZE=0003K,
SOURCE,EBCDIC,NOLIST,DECK,LJAD:NOMAP,NOEDIT ,NO1Ds NOXREF

C 00001040
ISN 0002 SUBROUTINE CADJUS (CP1,CoRDZ,1MysJM,KM, TMJMy TJKMsKNN,RH, LHJUS) 00001050
c 00001960
Cease THIS SUBROUTINE ADJUST THE CONCENTRATION VALUES DUE TO CHANGE 00001070
c IN VOLUME OF GRID CELLS. 0000181
Ceves RH = RATIO OF OLD TO NEW VERTICAL GRID SIZE 00001090
c IRH = MIN. OF (RH+1,2), =1, IF (RH.LE.1); =2, IF (RH.GT.1) oeno1l0N
C LHJUS= CONTROL FLAG TO DECIDE WHICH METHOD TO ADJUST THE CONC. onnN1110
c VALUE DUE TO GRID CHANGE 00001120
c MET HOD -— ANN01130
c LHJUS = a 1 2 3 00001140
c IRH = 1 A A C [ 0000115¢C
C IRH = 2 A B A B nooni1en
c _— _— 00001170
c METHOD A : KEEP THE TOTAL MASS CONSTANT 00001180
o METHOD B : STRETCH GRID SPACE BUT KEEP OLD CONC. VALUE an0N1190
o (USED ONLY WHEN RHo.GE.l —— RISING MIXING HEIGHT) coo0l20n
o METHOD C : COMPRESS GRID SPACE WHILE OBTAIN THE NEW CONC. VALUE 00001210
C AT CORRESPONDING HEIGHT OF OLD CONC. PROFILF nooN122n
C (USED ONLY WHEN RH.LT.l =— LOWERING MIXING HEIGHT) 00001230
d 00001240
ISN 0003 DIMENSION CPL(IJKM),C{TJKM),RDZ(KM},LHH(2) 0npN1250
o 00001260
ISN 0004 IF ( RH .LE. 0.0) RETURN ANOOL2TN
C 00001280
Ceees FIX CONTROL PARAMETERS 70001290
ISN 0006 LH=LHJUS nnpn13on
ISN 0007 IRH=RH+1 00001310
ISN 0008 IF ( IRH .GT, 2) IRH=2 0000132¢
ISN 0010 LHH(1)=LH/2 00091330
ISN 0011 LHH(2)=LH=(LH/2) %2 00001340
ISN 0012 IF ( LHH(IRHK) .EQ. 1) GO TO 200 AONN1 35N
C 00001360
C *¥x DILUTION (METHOD A) % 00001370
Ceoes RFRH IS DILUTION FACTOR. ANON1L38N
ISN 0014 KK={KNN=2)*IMJM 00001390
ISN 0015 RF=(RH+RDZ (KNNJ})/ (1.0+RDZ (KNN)) 00001400
ISN 0016 DO 100 K=KNN,KM 00001410
1SN 0017 IF { K +GT. KNN) RF=1,0 00001420
ISN 0019 RFRH=RF/RH ANNN143N
ISN 0020 KK=KK+I MJM 00001440
ISN 0021 DO 1€0 I=1,IMJM 00001450
ISN 03022 I JK=I+KK aNnN1 46N
ISN 0023 CP1(IJK})= C(IJK)} *=RFRH 0000147N
ISN 0024 100 CONTINUE 00001480
C 00001490
ISN 0025 RETURN 00001500
c nONOL51N
C %%k MOVE GRID POINTS (METHOD B & () ##%% 00001520
Ceove METHOD B —— RETURN TO MAIN PROGRAM 00001530
o THIS METHOD 1S AUTOMATIC WHEN ROUTINE DIMEN1 IS CALLED 000N1540
ISN 0026 200 CONTINUE 00001550
ISN 0027 IF ( RH .GE. 1,0) RETURN 00001560
C 00001570
Caves METHOD C =~ THIS PART OF PROGRAM IS REACHED ONLY WHEN LHH=1 00001580

c AND RH.LT.1 (GRID POINT IS COMPRESSED) 000N1590
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ISN 0029 KNN1=KNN+1 00001600
ISN 0030 KK=]JKM . 00001610
~ISN 0031 DO 300 L=KNN1,KM 000016290
ISN 0032 KK EKK-T MSM 00001630
ISN 0033 KeKM= L+ KNNL 00001640
ISN 0034 RHKm { K=KNN)*RM 00091850
ISN 0035 KRH=RMK o0n01660
ISN 0036 RR=], O=RHK+KRH 00001670
1SN 0037 KKK [ KNN+KRH ]} *TMIM 00001680
ISN 0038 DO 300 I=1l,IMJIM 00001490
ISN 0039 TJKKe KKK+ T 00001700
1SN 0040 TJK=] KK ) onnn171A
ISN 0041 CPLIIJK)= (1.0=RR)I®C(TJIKK)I+RR#C (TJIKK~IMIM} 00001720
ISN 0042 300 CONTINUE 00001730
C 00nN1 74"
ISN 0043 RETURN 00001750
c DEBUG SUBCHK 00001760
ISN 0044 END alelalod & o Ao
*OPTIONS IN EFFECT* NAME=  MAIN,OPT=02,L INECNT#460,STZE=0000K,
*DPTIONS IN EFFECT=* SOURCE, EBCDIC,NOLIST ,DECK, LOAD,NOMAP, NOEDIT,NOID,NOXREF
*STATISTICS® SOURCE STATEMENTS = 42 JPROGRAM SI2E = 1016

=STATISTICS* NO DIAGNOSTICS GENERATED
v END OF COMPILATION samsen 117K BYTES OF CORE NOT USED



LEVEL

2le6 ( MAY 72 )

0S/360 FORTRAN H

COMPILER OPTIONS NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,

18

SOURCE,EBCDIC,NOLISTyDECK,LOAD, NOMAP,NOEDIT,NOID,NOXREF

c o0cn01780
ISN 0002 SUBROUT INE CCHECK ( CP1,COLDsIJKM,IMJIM, ICHECK,DCMTIN) noN01790
C nonol18nn
Caeoes THIS SUBROUTINE CHECKS IF CONCENTRATION REACH THE STEADY STATE 00001810
Ceees VALUE. IF YES, ICHECK=0, OTHERWISE ICHECK=1l. 00001820
Cesee DCMIN IS A SPECIFIED NUMBER INPUT BY NAMELIST/INLIST/ noan1gan
c 00001840
ISN 0003 DIMENSION CP1{IJKM),COLD(IMJIM) 00001850
C 00001860
ISN 0004 DO 100 I=1,IMJM 00001870
ISN 0005 DC= CP1(1)-COLD(TI) nonn1esn
ISN 0006 IF (ABS(DC) .LE. DCMIN} GO TO 100 00001899
ISN 0008 ICHECK=1 00001900
ISN 0009 100 CONTINUE noonriorn
C 00001920
ISN Q010 RETURN 00001930
C DEBUG SUBCHK 00001940
ISN 0011 END 00001950
*OPTIONS IN EFFECT= NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,

®=0PTIONS IN EFFECT*
*STATISTICS*

*STATISTICS*

NO

SOURCE STATEMENTS

DIAGNOSTICS GENERATED

wrkks END OF COMPILATION %ok

10

1 PROGRAM SIZE

380

SOURCE, EBCDIC,NOLIST,DECK, LOAD,NOMAP,NOEDIT,NOID,NOXREF

125K BYTES OF CORE NOT USED
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LEVEL 21.6 [ MAY 72 ) 057360 FORTRAN H

COMPILER OPTIONS ~ NAME= MAIN,OPT=02,LINECNT=60y512E=000"K,
‘SOURCE,EBCDIC,NOLIST,DECK,LOAD¢NOMAP,NOEDIT,NOID,NOXREF

c , . 00001960
1SN 0002 SUBROUTINE CHEMIC (CPYeCyIMyJMsKMIMJIM, TJKMsAKA) 00991979
‘ c 00001980
Ceses THIS SUBROUTINE COMPUTES CHEMICAL. DECAY OF s02. 00001990
Coies AKA IS REACTION RATE CONSTANT. 00002000
c 00002010
1SN 0003 DIMENSION CP1(IJKM), CCIJKM), AKA(24) ACO02020
[ 00002030
ISN 0004 COMMON  /AADATA/ 00002040
‘ * IM1,JM1,KML,JUNIT,KUNITC,KUNITG,KUNITP,KUNITS ,KUNITW 00002057
*  JIYR, IMO, DAYy IHR, ITM,ITMHR , ITSEC, ITOTHR, ITSTEP,DT,TM,TSEC 00002060
*  ,LPRINT,LTSTOP,LTSOUS ,LTWIND 00002970
* LLWRITE(10),LSOUS(2),LTOP,LMTOP,LPQ, LWW,LWIND,KWIND,LCRUN, LCHEM 00002080
® RAMS(6,25),PARM(10),AL(4) AK,HGsHP ,HS ,OLMIN, DCMIN 00002090
*  +PMAX;PMIN, RIB, ZMAX, ZRPQ, ZRISE, QBTOT,PABTOT, LD, PHIFMI,HEZ 00nn2107
c 00002110
1SN 0005 IHRL=IHR+1 00002120
ISN 0004 IF ( IHR1 .GT. 24) IHR1=l 00002130
1SN 0008 DTAKA=DT#*AKA (IHR1) 00002140
ISN 0009 KKm=1MJM 00002150
1SN 0010 DO 100 K=1,KM 20002160
ISN 0011 KK=KK+] MJIM 00002170
ISN 0012 JJ==1M 00002180
ISN 0013 DO 100 J=1,JM 00002190
ISN 0014 JImJJ+IM 00002200
ISN 0015 DO 100 I=1,IM 00n02210
ISN 0016 1JK=14JJ+KK , 100002220
ISN 0017 CPL(IJK)= CPL(IJK) -DTAKA®C(IJK) 00002230
ISN ools 100 CONTINUE nO0N2240
c 00002250
ISN 0019 RETURN 00002260
¢ DEBUG SUBCHK 00002275
ISN 0020 END 00002280
#OPTIONS IN EFFECT* NAME= MAIN,OPT=02,L INECNT=60,SIZE=0000K,
®OPTIONS IN EFFECT= SOURCE 4 ESCDIC s NOLIST yDECK, LOAD, NOMAP,NOEDIT,NOID,NOXREF
*STATISTICS* SOURCE STATEMENTS = 19 ,PROGRAM SIZE = 536

#STATISTICS®* NO DIAGNOSTICS GENERATED
whshdk END OF COMPILATION #dwkak 121K BYTES OF CORE NOT USFD



LEVEL

ISN

15N

ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN

ISN

ISN
ISN
ISN
ISN
I3N
ISN
ISN
ISN
I SN
ISN
I3SN

21.6

0002

0003

0004

00ec5
0006
0007
0008
0009
001C
0011
0012
0013
0014
0015
00le
0017
001ls
0019
0020
0021
0022
0023
0025

0327

0028

0029
0030
0031
¢o32
0033
0034
0035
0036
0037
0038
0039

( MAY 72

}

05/360 FORTRAN H

COMPILER OPTIONS NAME= MAIN,OPT=02,LINECNT=6C, SIZE=0000K,
SOURCEEBCDIC,NOLIST,DECK,LIAD,NOMAP,NOEDIT ,NOID,NOXREF

20

c 00002290
SUBROUT INE CONSIN (IM,JM,KM; KNy TMIM, TJKM, TIKN) 00002307

c nnon23in
Cee.. THIS SUBROUTINE SPECIFY VALUE OF CONSTANTS. 20002320
c 00002330
DIMENSION CARD(20) nNONN23410

c 00002350
COMMON /AADATA/ 00002360

*  IM1;JM1,KM1,JUNIT,KUNITC,KUNITG,KUNITP,KUNITS,KUNTTW nonN237n

%  ,IYR, IMO, IDAY, IHR, ITM, I TMHR ;I TSEC, ITOTHR, ITSTEP,DT,TM,TSEC 00002380

= JLPRINT,LTSTOP,LTSOUS,LTWIND 000C239n

* SLWRITE(17),LS0US(2),LTOP,LATOP,LPQ,LWW,LWIND;KWIND,LCRUN, LCHEM 00002400

“  JRAMS(6,25),PARM{10)sAL(4) yAKsHGyHP s HSsOLMIN,DCMIN 00002410

*  ,PMAX,PMIN,RIB, ZMAX s 2ZRPQ, LRI SE,QBTOT,PQBTOT,U" ,PHIFHZ,HFL nAnn2420

c co0c24a0
AK=0.35 0N002440Q
AL(1)=4.7 NANN245n0
A1(2)=15.0 00002460
AL(3)=9.0 00N02470
AL(4)=C.T4 000N248"

1 "MHR =0 n0C02490
ITOTHR=0 00002500
ITSTEP=N 0eco251n
TSEC=0. 00002527
ITSEC=TSEC 0ONN2530
ITM=TM N0002540
IMl=IM-1 00002550
JM1=JM-1 annN2s56n
KM1=KM-1 00002570
TMIM=TM®IM 0nnn2s8n
TJKM=TM* JM=KM NNON2590

1 JKN=IM&EIMEKN 00002600
LPRINT=2600 0002617

IF (LPRINT .GT. LTSOUS) LPRINT=LTSOUS 0CoC2620

IF (LPRINT .GT. LTWIND) LPRINT=LTWIND 00002630

C APON264N
RETURN 00002650

o 000C2660
C B nennzeTn
c 00002680
ENTRY COTOTP (JUNITL, IUNITL,IUNIT2) 00002699

c nonn2T7NN
C *%% PRINT CARD IMAGES OF NAMELIST #%* 00002710
c [UNIT1=UNIT FOR CARD READER, IUNIT2=TEMPORARY DISK,JUNIT1=PRINTER..00002720
o 0nnA273n
WRITE (JUNIT1, S) 00002740

5 FORMAT (*1') 020002750

10 READ (IUNIT1, 20, END 103} (CARD(T), I 0neN2760

20 FORMAT (2CA4) 00002770
WRITE (IUNIT2, 20} (CARD(I), I 1, 20, 1) 10002780

WRITE { JUNIT1, 39) (CARD(I), I = 1, 27, 1) 000n2700

30 FORMAT (10X, 20A4) 00002800

GO TO 10 alalaXab2:3 1))

100 END FILE IUNIT2 n0002820
REWIND IUNIT2 00002830

WRITE (JUNIT1, 200) nnNnnzgen
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ISN 0040 200 FORMAT ('0 CARDS COPIED TQ DISK.') nnnn2gs0
¢ 00002860

ISN 0041 RETURN . 00002870
. C DEBUG SUBCHK oonn2ssn
ISN 0042 END 00002890

*OPTIONS "IN EFFECT* NAME= MAIN,OPT=02,L INECNT=60,SIZE=0000K,

*0PTIONS IN EFFECT= SOURCE,EBCDIC+NOLIST yDECKs LOAD+NOMAP,NOEDIT,NOID,NOXREF

*STATISTICS* SOURCE STATEMENTS = 41 ,PROGRAM SIZE = 1076

*STATISTICS* NO DIAGNOSTICS GENERATED

*ennse END OF COMPILATION #exmnx 117K BYTES OF CORF NOT USED



LEVEL 21.6 ( MAY 72

ISN

ISN

ISN

ISN

00062

0003

0004

0005

ISN 0006
ISN 0007
ISN 0008
ISN Q009

ISN

ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN

0010

0011
0012
0013
0014
0015
0016

0017
0018
0019
0020
0021
0022
0023

0024
0025
0026
0027

COMPILER O

C

C
Covnn
C
Cecns
Ceesns
C

40

Cavne

50

Ceawus

60

Ceeane

} 0S/360 FORTRAN H

PTICNS NAME= MAIN,OPT=02,LINECNT=60, SIZE=0000CK,
SOURCE,EBCDIC,NOLIST , DECK,LOAD,NOMAP,NOEDIT ,NOID,NOXREF

SUBROUTINE DIMENS (DX,DY,DZ,RDX,RDY,RDZsDXS+DYSsDZS+ZyZM,
* IMJIMy KM}

THIS SUBROUTINE COMPUTES NECESSARY CONSTANT PARAMETERS FOR
NUMERICAL GRID SYSTEM EITHER CONSTANT OR VARIABLE GRID ceos
THE ROUTINE IS CALLED IN TWO WAYS. DIMENS FOR INITIALIZATION;

DIMEN1 FOR EVERY HOUR WHEN MIXING HEIGHT IS CHANGED.

DIMENSION

* DX{IM),RDX{IM)+sDXS{IM),DY (JM),RDY (JIM),DYS(IM)

* yDZ(KM)}, RDZ(KM) 4 DZS(KM) 4 L({KM),ZM(KM)

COMMON /AADATA/
IML3JIM1yKML 3 JUNT T KUNITC o KUNITG,KUNITP4KUNITS,KUNITH
3 IYR; IMO, IDAY  IHRy ITM, ITMHR  ITSEC, ITOTHR, ITSTEP,DT,TM,TSEC
s LPRINT,LTSTOP,LTSOUS,LTWIND
sy LWRITE(10},LS0US(2),LTOPsLWTOP,LPQsLWW; LWIND KWIND, LCRUN, LCHEM
+RAMS(6,25),PARM(10),A1(4)  AKyHGyHP,HS,0LMIN,DCMIN
s PMAX ,PMIN, RIB, ZMAX, ZRPQ, LRISE,QBTOT,PQBTOT,U0,PHIFHZ yHFZ

E R -

INITIALIZE NUMERICAL GRID SYSTEM =¥x

DXS=0Xx**%2,RDX=RATIO OF VARIABLE GRID ,Z=ACTUAL HEIGHT
ZM=MIDDLE POINT OF GRID

GRID IN X-DIRECTION

DO 40 I=1,IM1

DXS(I)= DX(I}*DX(1I)
ROX{I+1)= DX(I+1)/DX(I)
CONTINUE

RDX(1)=1.0
DXS(IM}=DX(IM)*DX(IM)

GRID IN Y~DIRECTION

DO 50 J=1,JM1

RDY(J+1)= DY(J+1)/DY(J)
DYS(J)= DY(J)*DY(J)
CONTINUE

ROY(1)=1.0
DYS(JM)=DY{JIM)*DY (IM)

GRID IN Z-DIRECTION

DO 60 K=1,KM1

RDZ(K+1)= DZ{(K+1}/DZ(K)

DZS(K+1l)= N.5%DZ(K+1)*(DZ(K+1}+DZ(K))
CONTINUE

DZS(1)= DZ(1)*DZ(1)

RDZ(1}= 1.0

DZS(KM)= DZ(KM)*DZ(KM)

GRID HEIGHT

Z{1)=0.0

IM{1)= 0.5*DZ(1}

DO 70 K=2,KM

Z (K)= Z(K=1)+4DZ(K-1)

22

00002900
nANEN291n
00002920
00002930
n0N02940
00002950
00002960
00002970
00002980
nNeNzZa9n
00003000
00003010
onon3nzn
00003030
00003040
nnonNansn
00003060
00003070
00002080
00003090
nonoalon
00003110
00002120
onnN313n
00003140
00003150
onoN316n
00003170
00003180
000031990
00003200
nonn3z1n
00003220
N0003230
neon324n
00003250
00003260
00003270
00003280
onAN3290
0C003300
00003310
onnn332n
00003330
00N033490
nrOQ0335N
00003360
00003370
00003380
00003390
0N0N3409
00002410
00003420
nNN0342n
00003440
00003450



ISN
ISN
ISN
ISN
ISN

ISN

1SN

ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
1SN
ISN

ISN
ISN

ISN
ISN

ISN
ISN
ISN
ISN

ISN
ISN

0028
0029
0030
0032
0033

0034

0035

0036
0037
0038
0039

0041
0042
0043
0044
0045
0046
0047

0048

‘0049

0051

0052

0053
0055
0057
0059

0061
0062

[eXe e ReNaNaRe] [aNeXel a

C

[aNaXel oo (9]

70

*
*
»*

100

*OPTIONS IN EFFECT*

*OPTIONS IN EFFECT*
SOURCE STATEMENTS = 61 yPRIGRAM SIZE = 2160

*STATISTICS*
*STATISTICS*

IM(K)= 0.5%(DZ(K)+DZ(K-1)}+ ZM(K-1)
CONTINUE

IF (Z(KM) .GT. HG) HG=Z (KM}

HH=HG

PARM(5) =HH

RETURN

ENTRY DIMEN1 (DZ+RDZ)DZS+sZ+ZM¢KMsKNNyRH)

CHANGE VERTICAL GRID DUE TQO CHANGE IN MIXING HEIGHT #x%x
HH I5 MIXING HEIGHT. RM 15 RATIO OF NEW DZ TO OLD DZ.
THE FIRST 9 GRIDS ARE FIXED+AND 4 TOP GRIDS VARY

“1F HH LESS THAN 307 M, Z(JM} 1S KEPT AT 300M

BUT THE EFFECTS OF INVERSION IS IN THROUGH DIMINISH THE EDDY K

HH=PARM(5)

DZKM=DZ (KM}

DZT=0.25%(HH-Z(KNN))

IF ( DZT 417« DZ{(KNN-1}} DZT=DZ{(KNN-1}

DO 100 K=KNN.KM

DZ(K}= DIT

RDZ(K)= DZ{K)}/DZ(K-1)

Z(K)= Z(K-1)}+DZ(K~1)

IM(K)= Z(K)+40.5%DZ(K)

DZS(K)= 0.5*DZ(K)*(DZ(K)+DZ(K-1))
CONTINUE

COMPUTE RATIO OF NEW &OLD VERTICAL GRID
RH=DZ(KM)/DZKM
IF (ITM .EQ. 0) RH=1.0

RETURN

ENTRY HHCALC (HHy HMIN, HMA X )
CALCULATE MIXING HEIGHT HH AS FUNCTION OF (THR,HMIN,HMAX).
IF (IHR .LE. 5) HH=HMIN
IF{(IHR .GE+6) sAND o { IHR(LE413) JHH=HMIN+( HMAX~HMIN) *( IHR~5.5)/8.
IF((THR «GEo14) cAND< (IHR.LE.17)) HH=HMAX
IF(IHR,GE.18)MHM=HMAX+ (HMIN-HMAX)} *(IHR=-17.5)/6.
RETURN
DEBUG SUBCHK
END
NAME = HAIN.dPT'OZqL!NECNT-bO,SIlE-OOOOK,
SDURCE-EBCDIC:NGLISTtDECKuLOAD.NOHAP,NOEDIT,NDID.NDXRFF

NO  DIAGNOSTICS GENERATED
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00002460
oroN3470
00003480
00003490
nnon3snn
00003510
00003520
00003530
00003540
N00N3I5SA
00003560
00003570
00003580
00003590
00003600
00003610
00003620
0rNN3630
00003640
00003650
nO00366N
000026790
00002680
00003690
00003700
00003710
000N3720
00003730
NAONITAN
00003750
00002760
00rA3TIN
00002780
00003790
00003800
00003810
00003829
00003830
00003840
00003850
00002860
00003870
nnon3asn
00003890
00003900
nnoA3eLA
00003920
00003930

‘00003949

00003950
o0nNN39en



LEVEL

ISN

ISN

ISN

ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

21.6

{ MAY 72 )

0S/360 FORTRAN H

COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=69,SIZE=000"K,

0002

0003

0004

0005

0006
0007
0008
0009
0010
0011
0012
0014
0015
0016
0018
0019
0020
0021
0022
0023
0024
0025
Q026
0027
0028
0029
0030
0031
0032

0033
0034
0035
0036
0038
0039
0041
0042

OO0

100
110
120

210

220

%
*

O # # # 3

SOURCE,EBCDIC,NOLIST,DECK,LOAD, NOMAP,NOEDIT,NOID,NOXREF

SUBROUTINE DTTEST

% (UyV 9AKH,AKZ yAKF yAKAHR yUZF ¢ VZF 3 DXy DY 12y IMy JM, KMy TMIM, TIKN,KN)

THIS SUBRQUTINE COMPUTES AND CHECK TIME STEP FOR NUMERICAL
STABILITY CRITERIA.

DIMENSION

UCTJIKN) 3 VITIKN) 9DX(IM), DY{IM)} s Z(KM) o AKHIKM) JUZF (KM),VZF (KM}

» AKZ{ IMJM) , AKF (KM)

C OMMON /AADATA/
IM1, ML, KML,JUNIT,KUNITC,KUNITGyKUNITPyKUNITS,KUNITW
s 1YR, IMO, IDAY, [HR, ITM, ITMHR , ITSEC, ITOTHR, ITSTEP,DT,TM, TSEC
sy LPRINT,LTSTOP,LTSOUS,LTWIND

yLWRITE(19),LSOUS(2) 4 LTOP,LWTOP,LPQy LWW,LWINDyKWIND,LCRUN, LCHEM

+RAMS (6,25}, PARM{10)},Al(4) 4 AKsHGyHP,HS, OLMTN, DCMIN
» PMAX, PMIN, R1B, ZMAX, ZRPQ, ZRISE,QBTOT, PQBTOT,U",PHIFHZ,HFZ

DATA THR/3600./

LX=1

LY=IM

DTI= 1.0/THR
KKMAX={KN=1)*TMJIM
KK==IMJM

KNMA X=KM

IF( KN .GT. 1) KNMAX=KN
DO 120 K=1,KNMAX

KK=KK+ IMJM

IF (KK .GT. KKMAX) KK=KKMAX
JJ==1IM

DO 110 J=1,JdM1

JI=JJ+ IM

DO 100 I=1,1IM1

IJ= 1+JJ

TJK = TJ+KK

DTU= U(TJK)*UZF(K)/DX(T)
DTV= VIIJK)*VZF(K)/DY(J)
DTU= ABS(DTU)

DTVv= ABS(DTV)

DTI = AMAX1 (DTU, DTV, DTI)
CONTINUE

CONTINUE

CONTINUE

DTIAKH=DTI

DYMIN=DY(1)

DXMIN=DX(1}

DO 210 I1=2,1IM

IF (DXMIN «GT. DX{(I)}) DXMIN=DX{(1)
DO 220 J=2,JM

IF (DYMIN .GT. DY(J)}) DYMIN=DY(J)
DXYMIN=DXMIN

IF(DXYMIN .GT. DYMIN) DXYMIN=DYMIN

24

ARNNAZGTA
00003980
00003990
000N4"C
00004010
20004020
nNOAN4N3Y
00004040
00004050
00004060
00004070
00004080
nnongNan
00004100
00004110
00004120
00004130
00004140
00004150
00004160
NOCNGLTN
00004180
00004190
nONN420N
00004210
00004220
00004230
00004240
nN00N4250
00004260
00004270
nO0N4280
00004290
00004300
00004310
00004320
00NN433~
00004340
00004350
000N4360
00004370
00004380
00004390
00004400
AnrNG41N
00004420
00004430
000N444N
00004450
00004460
00004470
00004480
nONN4491
00004500
00004510
000NG52n



ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN

ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN

ISN

0044
0045
0046
0047
0049
0051
0052
0053
0054
0055
0057

0058
0059
0060

0061
0063
0064
0066

0067
0068
0070
0071
0072
0073
0074
0075
0076
0077
0078

0080

0081

300

320

C
Ceaes

400
410

420

*0PTIONS IN EFFECT*

*OPTIONS IN EFFECT*

®STATISTICS*

*STATISTICS*

NO

AKHMAX=AKH(1)

AKFMAX=AKF(1)

DO 300 K=2,KM

TF(AKFMAX .LT. AKF(K)) AKFMAX=AKF(K)
IF{AKHMAX oLT. AKH(K)) AKHMAX=AKH(K)
CONTINUE

AKHDXY=4 . D%AKHMAX*AKFMAX/ (DXYMIN®%2}
AKZMAX=AKZ(1}

DO 320 1=2,IMJM

TF(AKZMAX LT, AKZ{I))} AKZIMAX=AKZ(I)
CONTINUE

DTIAKH=AKHD XY*AKZMAX
DTIAKA=AKAHR
DTI=AMAX1(DTI,DTIAKH,DTIAKA)

IF ( DTI .LE. 0.0C) DTI= 1.0
I0T= 1.n/DT1

IF { IDT LT« 1) IDT=1
IDTOT=THR

CHOOSE DT SUCH THAT THR IS MULTIPLE OF DT
NDT= IDTOT/IDT

IF (INDT*IDT) .GE. IDTOT) GO TO 420
I0T= IDT~1

NDT=" IDTOT/1D0T

GO TO 400

CONTINUE

DT=1DT

ITT=TM/IDTOT

TI=TM-ITT*IDTOT

DTLAST=1DTOT-TI

IF (DT .GT. DTLAST) DT=DTLAST

RETURN
DEBUG SUBCHK
END

NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,

25

nNNJ4530
00004540
00004550
onoags56n
00004570
00004580
00004590
00004600
000n461N0
00004620
00004630
Q0NN4640
00004650
00004660
000N467"
00004680
00004690
00004700
00004710
neoN4T2Nn
00004730
00004740
oNONgTSsN
00004760
00004770
nonn4780
00004790
00004800
00004810
00004820
n0NN483n
00004840
00004850
N000486N
00004870
00004880
1nOngg9n

SOURCE  EBCDIC,NOLIST,DECK,LOADyNOMAP,NOEDIT,NOID,NOXREF

SOURCE STATEMENTS = 80 ,PROGRAM SIZE =

DIAGNOSTICS GEMERATED

smkkrk END OF COMPILATION skkick

1866

109K BYTES OF CORE NOT USED



26

LEVEL 21.6 ( MAY 72 ) 0S/360 FORTRAN H

COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,
SOURCE,EBCDIC,NOLIST;DECK,LOAD,NOMAP,NOEDIT,NOID,NOXREF

C 00NNg90N

ISN 0002 SUBROUT INE GEOIN 00004910
6(QB,ZS¢Z0,PQBy XPUTMy YPUTM 4 XP s YP 4 ZP4ZR4y NP, TUTM, JUTM,DX, DY, IM,JM 00004920

& oLMyLMAX,XSUTM, YSUTM XSy YSsISsJIXSsJYSsNSsNRAMS;KUNITGy JUNIT nANN493N

& sQBSUM,PQBSUM,QBTOT,PQBTOT,/OMEAN) 00004940

C 00004950

Ceese THIS ROUTINE READ IN GEOGRAPHICAL AND ANNUAL EMISSION DATA. ONNN496N

C IT ALSO: 1) FIX UTM COORDINATES FOR ALL NUMERICAL GRIDS. 00004970

C 2 CONVERT LOCATION OF RAMS STATION TO NUMERICAL GRIOD. Q0004980

C 3} CONVERT LOCATION OF POINT SOURCE TO NUMERICAL GRID. 00004990

c 00005000

ISN 0003 DIMENSION 00005010
* QB{IMyJIM)yZS{IM,JM),,ZN{IMyJM) oeoesn2o

% yPQB(LM)yXPUTM(LM),YPUTM{LM) yXP(LM) s YP(LM),ZP{LM) ,ZR{LM} ,NP(LM) 00005020

% SISINS)yXSUTMINS) , YSUTM{NS) ; JXSINS) s JYS{NS) ,XSINS),YS{NS) anpOsngn

*  GTUTMUIM) ,JUTM{JM) ,DX(IM),DY(JIM) 00005050

ISN 0004 DIMENSION FMTDS(10) ooNNs0en
C anansaTN

ISN 0005 DATA DXA/1000.0/,DYA/1000.0/ pooososr
C 00005090

ISN 0006 80070 FORMAT (415) aoension
ISN 0007 8010 FORMAT {10A4%) 00005110
ISN 0008 8050 FORMAT (Fl10Q.4) oooQs5120
ISN 0009 8090 FORMAT (F10.1) 00005130
C 00005140

Csees READ ORGIN OF UMT COORDINATE AND FIX FCOR ALL GRIDS. 00NN515n0

ISN 0010 READ (KUNITG,8000) IXBEG,IYBEG,IBEG,JBEG 00005160
c 0005170

ISN 0011 CALL XYUTMS 00005180
& (IUTMy JUTM, IXBEG,I1YBEG,IBEG, JBEG,DX+DY,DXA,DYA, IM; M} 00005190

c 00005200

C angas21n

Ceess READ IN UTM COORDINATES OF RAMS STATIONS, 00005220

ISN 0012 READ (KUNITG,8000) NRAMS 00005230
ISN 0013 READ (KUNITG,8010) FMTDS ONNNS24n
ISN 0014 READ (KUNITG,FMTDS) (IS{L),XSUTM(L),YSUTM{L),L=1,NRAMS) 00005250
o 00005260

Ceeoe CONVERT STATION FROM UTM UNIT (XSUTM,YSUTM) TO GRID UNIT(XS,YS). ONONS2TN

c 00005280

ISN 0015 CALL XYUTM1 {XSUTM; YSUTM, NS, XSy YSsNS,1) 00005290
c N0005300

ISN 0016 DO 100 L=1,NRAMS 00005310
ISN 0017 JXSI=XS(L}+1.0001 000Ns532n
ISN 0018 JYSI=YS(L)+1.0001 00005330
ISN 0019 IF (JIXST «LT. 1) JXSI=1 00005340
ISN 0021 IF (JXSI .GT. IM) JXSI=IM 0NANs3sn
ISN 0023 IF (JYST «LT7. 1) JYSi=1 00005360
ISN 0025 IF (J4YST .GT. JM) JYSI=JM 0000537N
ISN 0027 IXS(L)=JXSI 00005380
ISN 0028 JYS(LY=JYSI 000053290
ISN 0029 100 CONTINUE 00N0540N
C . 00005410

Cesece READ IN SURFACE ROUGHNESS 00005420

ISN 0030 READ (KUNITG,8010) FMTDS ooNnns43n
ISN 0031 READ {KUNITG,FMTDS) 70 00005440

ISN 0032 IF (ZOMEAN.LE.0.O0)} GO TQO 120 00005450



ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN

ISN
ISN
ESN

1SN
ISN
ISN

ISN
ISN
ISN
ISN

1SN
ISN
ISN

ISN
ISN

ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN

0034
0035
0036
0037
0038
0039
0040
0041
0042

0043
0044

0045
0046
0047

0048
0049
0050

0051
0052
0053

Q054"

0055
0056
0057

0058
0059

0060
0061
0062
0064
0065

0066
0067
0068

110

115
120

Caceo

Coooe

Coeose

Cosoe

15C

Cease

Ceese

Ce

C
C.
C
C
c

200

®*DPTIONS IN EFFECT*

*OPTIONS IN EFFECT*

*STATISTICS*

SOURCE STATEMENTS =

DD
[2]8]

110 J=1,4M
110 I=l,1M

Z0(ToJ)=Z0MEAN,
CONTINUE

Do
DO
20¢(

115 Jy=11,27
115 1=5,14
IsJd)= 2,0

CONTINUE
CONTINUE

READ IN AREA SOURCE EMISSION HEIGHT
READ (KUNITG,8010) FMTDS
READ (KUNITG,FMTDS) 2§

READ IN POINT SOURCES LOCATION AND STACK HEIGHT.
READ (KUNITG,8000) LMAX
READ (KUNITG,8010) FMTDS

READ

READ IN AREA SOURCE EMISSION RATES
READ (KUNITG,8010) FMTDS

READ (KUNITG,FMTDS) QB

READ (KUNITG,8050) QBTOT

OBTAIN AVERAGE EMISSION RATE FOR WINTER MONTHS

Da
DD
QB (

150 J=1,JM
150 I=1,IM
I+ J)=QB(1,J)%*4.0

QBSUM=QBTOT*4,.0

READ IN POINT SOURCE EMISSION RATES.
READ (KUNITG,8010) FMTDS
READ (KUNITG,FMTDS} (PQB{L),L=1,LMAX]}
READ (KUNITG,8090) PQBTOT

READ IN PLUME RISE DATA.

REA

D (KUNITG,8010) FMTDS

READ (KUNITG,FMTDS) (ZR(L)}sL=1,LMAX)

CON
PQB
o Ju}
IF
PQB

VERT XP,YP FROM UTM COORDINATE TO NUMERICAL GRID
SUM=0,7

200 L=1,1LMAX

(NP(L) .EQ. 39) PQB(L)=0.0

SUM=PQBSUM+PQB (L)

CONTINUE

(KUNITG,FMTDS) (NPIL) XPUTM{L),YPUTM(L),ZP(L)},L=1,LMAX])
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00005460
000N5470
00005480
00005490
00005500
00005510
nnONS52Nn
00005530
00005540
oneN555n
00005560
00005579
000N5580
00005590
00005600
ANONS610
00005620
00005631
00005640
00005650
00NOS66N
00005670
00005680
00005690
nC005700
00005710
A0005T20
00005730
00005740
00005750
00005760
NONOSTTO
00005780
000057990
ponnsann
00005810
00005820
00nN583"
00005840
00005850
00005860
00605870
000N5887
00005890
00005900
00N"591n0

CONVERT POINT SOURCE FROM UTM UNIT(XPUTM,YPUTM) TO GRID UNIT(XP,YP00005920

CALL XYUTM1 (XPUTMs YPUTM, LMy XP2YPsLM,1)
RETURN

DEBUG SUBCHK

END

NAME= MAIN,OPT=02,L INECNT=60,SIZE=0000K,
SOURCE 4 EBCDIC,NOLIST DECK,LOAD,NOMAP,NOEDIT,NOIDyNOXREF
67 ,PROGRAM SIZE = 2934

00005930
0nnN594Nn
00005950
00005960
0nn05970
00005980



LEVEL

ISN

ISN

ISN

ISN

ISN
ISN
ISN

1SN
ISN
ISN
ISN
ISN

ISN
ISN

ISN
ISN
ISN
ISN
ISN

ISN

ISN
ISN
ISN
ISN
ISN

21.6 ( MAY 72 )

0002

0003

0004

0005

0006
0007
0008

0009
0010
0011
0013
0015

0017
0ols

0020
0022
0024
0025
0026

0028

0029
0031
0032
0033
0034

O [eXalaNaiel

800

830

831

832
C

Covee

Ceovs
Cooen

100

Cevoe

C 110

200

220

Ceane

# % o o

&

3S/360 FORTRAN H

COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,

SOURCE,EBCDIC,NOLISTyDECK,LOAD;NOMAP,NDEDIT ,NOID, NOXREF
SUBROUTINE OUTAPE (CC,ICAL,I10BS,NSX;IM,JMs IDAYTP,IHRTP,LWARM)

THIS SUBROUTINE WRITES COMPUTED RESULTS ON TWO I/0 UNITS
UNIT=KUNITP- PARM,CC,ICAL,10BS.
UNIT=KUNITC— PARM,ICAL,I0BS.

DIMENSION CC(IM,JM),ICAL(NSX),10BS (NSX)

C OMMON /AADATA/
1M1y JM1,KM1,JUNIT KUNITCy KUNITGsKUNITP,KUNITS,KUNITW
sIYR, IMOyIDAY, IHR, ITMsITMHR s ITSEC, ITOTHR, ITSTEP,DT,TM,TSEC
s LPRINT,LTSTOP, LTSOUS,,LTWIND
sLWRITE(19),LS0US(2),LTOP,LWTOP,LPQ, LWW, LWIND,KWIND,LCRUN, LCHEM
1RAMS(6,25) 4 PARM(10), AL (4) s AKsHGsHPyHS, OLMIN, DCMIN
» PMAX , PMIN, RIB, ZMAX , ZRPQ, ZRISE,QBTOT,PQBTOT,U" 4 PHIFHZ,,HFZ

FORMAT (1X,412+F6.14F6.09F6.11F642,F6.142F6.0
12F6.19F9.044(/TX,1315))
FORMAT ( * TAPE,IMO,IDAY,IHR = ',313)

FORMAT (* *%%x ERR=291 *%xX1)
FORMAT (' ¥%% END=292 ¥kx')
IHRP=IHR

IDAYP=IDAY

IF (IHR.EQ.O) IDAYP=IDAY-1
IF (IHR.EQ.0) IHRP=24
IF (ITM.NE.Q) GO 70 310

INITIALIZE OUTPUT DATA SET. (ONLY WHEN ITM=7)
LWARM=1
IF ((IDAY.EQ.IDAYTP) AND.(IHR<EQ.{IHRTP-1))) LWARM=0

IF COLD START, RETURNesess
IF WARM START, GET DATA SET KUNITC AND KUNITP READY.

IF (LWARM.EQ.O) RETURN

IF (LWRITE(9) .EQ. 0) GO TO 250

REWIND KUNITC

READ (KUNITC,800,ERR=291,END=200) KYR,KMO,KDAY,KHR,PARM,ICAL,I08S
IF ((KDAY.NE.IDAYP) .OR. {(KHR.NE.IHRP)) GO TO 10"

THIS BACKSPACE IS 7O PREVENT THE LOST OF POINTER TN BUFFER.
DO 110 L=1,5

BACKSPACE KUNITC

CONTINUE

WRITE (KUNITC,800) KYR,KMO,KDAY,KHR, PARM,1CAL,108S

CONTINUE

IF (LWRITE(10) .EQ. 0O) GO TO 300

REWIND KUNITP

READ (KUNITP,ERR=291,END=292) KYR,KMO,KDAYsKHR,PARM,CC,1CAL,I0BS
WRITE (JUNIT,830) KMO,KDAY,KHR

IF ((KDAY.NE.IDAYP}.0OR.{KHR<NE.IHRP)) GO TO 220

SAME REASON AS FOR BACKSPACE KUNITC

BACKSPACE KUNITP

WRITE(KUNITP,ERR=291,END=292}KYR ;KMO,KDAY,KHRyPARM,CC,ICAL,I0BS
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00005990
00006000
00006010
00006020
allalal-Tak 1ol
00006040
00006050
nnonNeNeN
00006070
00006980
nonnengn
00006100
00006110
00006129
00006130
oonnNe14n
000N6150
00006160
nonNne1T"
0n006180
00006190
oenne2nr
0C006210
00006220
000906230
00006240
onpNe250
00006260
00006270
nonng28n
onoo06290
00006300
00006310
00006320
00006330
00006340
00006350
QQe0N636N
00006370
00006380
nOoNe39n
00006400
00006410
n0006420
00006430
ooNNée440
00006450
000Nr6460
anONe4TN
00006480
00006490
00006500
00006510
nornes2n
00006520
00006540
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ISN 0036 GO TOQ 300 00006550
ISN 0037 291 WRITE (JUNIT,831) nooNE560
1SN 0038 STOP 291 00006570
ISN 0039 292 WRITE (JUNIT,832) 00006580
ISN 0040 STOP 292 000NE590
ISN 0041 3C0 CONTINUE 00006600
C ’ 0000861C
ISN 0042 RETURN 00006620
c 00006630
Ceeee WRITE STATMENTS. 00026640
C 00006650
ISN 0043 310 CONTINUE 00006660
c ' [Jlalalal-T. ¥ 40l
ISN 0044 IF {LWRITE(9).EQ.0) GO TO 320 00006680
ISN 0046 WRITE (KUNITC,800) IYR,IMO,IDAYP,IHRP,PARM,ICAL,I08S 00006690
1SN 0047 320 CONTINUE aonNNeTNN
ISN 0048 IF (LWRITE(10).EQ.D) GO TO 340 00006710
ISN 0050 WRITE (KUNITP) IYR,1MO, IDAYP, IHRP,PARM,CC,ICAL, IORS 00006720
1SN 0051 340 CONTINUE 00006720
c - 00006740
. C #*%% INITIALIZE CC ARRAY **x% 00006750
ISN 0052 DO 400 J=1,J4M 00006760
ISN 0053 DO 400 I=1,IM ‘00006770
ISN 0054 400 CC(1,Jd)=0. aonne78n
c 00006790
ISN 0055 RETURN 00006800
c DEBUG SUBCHK noonesln
ISN 0056 END 00006820
*0PTIONS IN EFFECT* NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,
#0PTIONS IN EFFECT* SOURCE,ERCDIC,NOLIST,DECK,LOAD,NOMAP,NOEDIT,NOID,NOXREF
eSTATISTICS* SOURCE STATEMENTS = 55 yPROGRAM SIZE = 1806

*STATISTICS* NO DIAGNOSTICS GENERATED
evesst END OF COMPILATION *kekax 117K BYTES OF CORE NOT USED



LEVEL 21.6 ( MAY 72

ISN 0002

ISN 0003

ISN 0004
ISN 0005
ISN 0006
ISN 0007
ISN 0008
ISN 0009
ISN 0010
ISN 0011
ISN 0012
ISN 0014

ISN 0015

ISN 0016

[«

10

*0OPTIONS IN EFFECT=*

*0PTIONS IN EFFECT=

*STATISTICS*
*STATISTICS=

wxkxks ENO OF COMPILATION #¥#uss

0S/360 FORTRAN H

COMPILER OGPTIONS — NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,

SOURCE4EBCDIC,NOLIST,DECK,LOAD,NOMAP,NCEDIT ,NOID,NOXREF
SUBROUTINE POSITV ( Ay IMy JMy KM, IMJIM, TJKM)
THIS SUBROUTINE SET A(IJK)=0., IF IT HAS A NEGATIVE VALUE.
DIMENSION A(IJKM)

KK=—1 MIM

DO 10 K=1,KM

KK=KK+IMJM

JJ=—1IM

DO 12 J=1,JM

JI=JJ+IM

00 10 I=1,IM

TJK=T+JJ+KK

IF ( A(TJK) .LT. 0.0) A(IJK}I=0.0
CONTINUE

RETURN
DEBUG SUBCHK
END
NAME= MAIN,OPT=02,LINECNT=60,SIZE=0090K,

SOURCE, EBCDIC,NOLIST,DECK,LOAD,NOMAP,NOEDIT,NOID,NOXREF

SOURCE STATEMENTS 15 4PROGRAM SIZE = 408

DIAGNOSTICS GENERATED

30

00006830
00006840
0006850
00006860
0noo68TN
00006880
00006890
00006900
000CES10
00006920
nenoe93n
0NN 06940
n1N006950
0neNeg6en
000 N6970
00006980
00006990
00007000
00007010
0Ce07N20
00007030

125K BYTES OF CORE NOT USED
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LEVEL 21.6 ( MAY 72 ) 057360 FORTRAN H

COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,
SOURCE,EBCDIC,NOLIST sDECK,LOADsNOMAPsNOEDIT ¢+ NOTDyNOXREF

00007047

ISN 0002 SUBROUTINE PRINTS (CP1,CC,Cl,COLD,IOBS,I1CAL,KOBS,KCAL,1TOBS nonoTNSo
* g UeVeWeUL ¢V1¢UU VYV AKZJUZF ¢ VZF ¢ WZF (AKF,DX,DY 00007060

*  HTUTMyJUT My XSUTM,YSUTM,XPUTN,YPUTM, 20,25,QB,PQ8 00007070

* yXPsYPyZPoyZRyNPyINoINyKNsL M 00007080

* g ISeXS VSyIXSeJYSZeIM,yJM, KMyNS,NSX) 00007090

c 00007100

Caeee THIS SUBROUTINE PRINTS INPUT AND OUTPUT DATA OF THE MODEL. 00007110

c ENTRY PRINTA — HOURLY SOURCE EMISSION RATES. 00007120

c ENTRY PRINTB -~ MOURLY METEOROLOGICAL PARAMETERS. anenT13N

C ENTRY PRINTC —— HOURLY CONCENTRATION VALUES. 00007140

c 00007150

Ceess PRINT OPTION IS CONTROL BY LWRITE(N)}. (SEE TABLE IN MAIN PROGRAM) NONANTLIEN

c 00007170

ISN 0003 DIMENSION ‘ 00007180
* CPLUIMoIMyKM) 4 CC{IMeJM)CLITIM,IM),COLD(TM,dM) 00007190

* ¢y TOBS{NSX) s ICAL (NSX) o KCAL {NSX) yKOBS(NSX), ITOBS{(NSX) 00007200

* yUCTIMyIMoKNT s VIIMaIMoKN) yW{IMy JMyKN), AKZ{IM, M) naeeo721n

* s ULCIM M) 4, VI(TIMedM) s UU TNy IN) «VVIIN, IN) 00007220

* sUIF(KM) yVZIF(KM) ¢ WZF{KM) g AKF(KM] 4Z(KM),DX(IM),DY(JIM] 00007230

* s XSINS), YSINSY s TSINS) s JXSINS) § JYSINS) 4 XSUTMINS) y YSUTH{NS) aN0NT240

* s QBITMyJM) yPAB(LM) o ZS(IMs JM) ¢ ZO{IMeJIM), TUTM(IM) , JUTMIIM) 000072%0

* s XPILM) ,YPILM) ¢ ZP(LM) o ZRILM)yNP(LM)y XPUTM(LM), YPUTM(LM) 000072860

oe00T270

ISN 0004 COMMON /AADATA/ ) 00007280
* IM1 M1, KM1 , JUNIT KUNITC, KUNITGyKUNITP KUNITS KUNITH 00007290

*  JIYR,IMO,IDAY,; IHR;ITM, I TMMR , ITSEC, ITOTHR,ITSTEP,DT,TM, TSEC 00007300

*  GLPRINT,LTSTOP,LTSOUS,LTWIND 00007310

*  JLWRITE(10),LSOUS(2))LTOPLNTOP,LPQyLWW,LWIND,KWIND,LCRUN, LCHEM 00QONT32N

*  JRAMS({6425),PARM{10)+AL(4) sAKsHGyHPsHS,OLMIN,DCMIN 000073320

s PMAX . PMIN, RIB, IMAX , ZRPQ,ZRISE,QBTOT,PQBTOT U0 ,PHIFHZ,HFZ 00007240

c onNOnNTISN

ISN 0005 REAL*4 TITLE1(10)/2%? 5" FIE"+'LD P, 'UNITY,? IN ¢ 00007360
& g 2% 9%y RAY,\'TIO=t/ 00007370

& s TITLE2(10) /2%* *y* FIE's'LD F'y'OR L', "AYER' annoT3an

& ' 1? K= vyt Y+'9 RA',,'TIO=t/ 00007399

& sLAYER(L4) /' 1 "yt 2 '7 3 ',0 4 0,8 5 1,v g 1,0 T v 50007400

& rVB Y, 9 0,0 10 %yt 11 fyt 12 vyt 13 v, 14 /00007410

& s TITLQB/'x QBR/, TITLZO/'® 20°%/y TITLIS/'* 1S/ 00007420

& s TITLKZ/Y* K2%/y TITLCL/'® C1'/, TITLCC/** CC*/ 00007420

€ s TITLLL/'YY ®xv/, TITLL2/°0 *»%v/, TITLL3/? %%/ oNANTA4D

& ¢ TUNITL/'G/S '/y TUNIT2/* M, '/ 00007450

c 00007460

ISN D006 8110 FORMAT ('] kwww [ OCATION OF *,12," RAMS STATIONS *kbknt// [aldols b 2% dod
& ISP o X " XSUTM® ; 5X, *YSUTM! 36Xy *XS? y6Xs"YST 33X, T IXS 43X, JYSY) 00007480

ISN 0007 8120 FORMAT (15,2F10.2,2F8.2,216) ) 00007490
ISN 0008 8140 FORMAT (//5Xs"eees TOTAL EMISSION : READ IN3',Fin.1 00007500
[3 2y MODEL USED=*,Fl0.1l,', IN G/SEC") 00007510

ISN 0009 B150 FORMAT (°'1 **x* POINT SOURCE DATA *%x1/ ononTs2n
& 5X3%eaeee TOTAL NUMBER =',15,//% N ¢ 0000753¢C

& » ! ID"+5Xs "XPUTM®,5X, "YPUTM! ,8X,ZP*,8X,"QP" 00097540

[4 18Xs IRy 6X ' XPY 46X, YPV) [e]elalalr 4-1.70]

ISN 0010 8160 FORMAT (215,3F10.1,F10.24F10.142F8.2) 00007%60
c 00007570

ISN 0011 QBSUM=PARM(6) no0NTS8"
ISN 0012 PQBSUM=PARM(7) 00007590



ISN

ISN
ISN

ISN
ISN
ISN
ISN

ISN

ISN
ISN

ISN

ISN
I5N
ISN

ISN

ISN

ISN
ISN

ISN

ISN

0013

0014

0016
0017

0018
0019
0020
0021

0022

0023
0024

0025

0026
0027
0028

0029

0030

0031
0032

0033

0034

0035

C
C
C

#%% PRINT GEOGRAPHICAL AND ANNUAL EMISSION DATA ¥k

Cesaes INITIALIZE SUBROUTINE WRITES, WHICH HAS ENTRY WRITEX.

c

C

c

CALL WRTTES
& (QB,IMy IMyIMyJMy 141, IUTMy JUTM, IM, JUNIT,RATIO,TITLEL)

IF (LWRITE(1).EQ.N) RETURN

Cevee RAMS STATIONS.

C

WRITE (JUNIT,8110) NS
WRITE (JUNIT,8120)
€  (IS{L)yXSUTMIL) »YSUTM{L) 4XS{L),YS(L) 4 IXS(L)},JYSIL)L=14NS)

C
Ceese SURFACE ROUGHNESS.

C

RATIO=100.

TITLEL(1}=TITLL]1
TITLEL(2)=TITLZO
TITLEL(T7)=TUNIT2

CALL WRITEX
& (Z0yIMyJM, IMy JMyIMy JUNITHyRATIO,TITLEL)

Ceeses EMMISION HEIGHT OF AREA SOURCE.

C

c

RATIO=1.0N
TITLEL(2)=TITLZS

CALL WRITEX
& (ZS 1My, JMy IMy, UM, TM, JUNIT,RATIO,TITLEL}

Ceeoo EMISSION RATE OF AREA SOURCE.

C

c

c

RATIO=1.N
TITLEL(2)=TITLQB
TITLEL(T7)=TUNIT1

CALL WRITEX
& (QByIMy JMy IMy UMy I My JUNIT,RATIO,TITLEL)

WRITE (JUNIT,8140) QBTOT,QBSUM

Ceess POINT SOURCE DATA

c

(@}

[aReXeNeNal

WRITE (JUNIT,8150) LM

WRITE (JUNIT,8160)

E(LyNP(L), XPUTM{L) 9 YPUTM(L )}, ZP(L)+PQBI{L);ZR(L) 4 XP(L)yYP(L),4L=1,LM)
WRITE (JUNIT,8140) PQBTOT,PQBSUM

RETURN

*x% PRINTS TIME VARYING SOURCE EMISSION RATES %%

ENTRY PRINTA
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00007600
00007610
noNo0T620
00007630
neonTesn
00007650
00007660
onnpTeTO
70007680
00007690
narQ770N
nooQ7710
00007720
20007730
00007740
Qo0N7T750
00007760
oCQQ777TN
a0eNT78N
00007790
000078090
noONT810
00007820
0onnT830
00007840
00007850
00007860
00007870
oocoo07880
oonn7gen
neoo790cC
00007910
neON7920
noonN7930
00007940
nOAAT9RN
00007960
00207970
00007980
00007990
annngnnn
00008010
00008020
aoooosnan
00008040C
00008050
nonngnen
00008070
00008080
00008090
00008100
neong1ln
00008120
00008130
noong14N
00008150
0n0 08160
oponglTn



ISN
1SN

ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN

1SN

1SN
ISN

ISN

ISN
ISN

ISN

ISN
ISN

ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN

ISN
ISN
ISN
1SN

0036
Q037
0038
0040
0041
0042
0043
Q045
0048
0047
0043
0050
0052

0053

0054
0055

005e

0057
0058

0058
0060

00861

0062
0063
0064
0065
0066
0067
Q068
0069

0070

0072
0074
0076
0077

c .
8200 FORMAT (1X,t** TOTAL SOURCE QBTOT=',Fl0.1,' PQBTOT=t,F10.1
[ 1' QBSUM=?,F10.1,' PQBSUM=',FO01.1)
8240 FORMAT ( /1X,'®*x POINT SOURCE **'/,{5(1X,13,2F9.1)))
C
IF (LWRITE(2).LE.O0) GO TO 200
QBSUM=PARM(6}
PQBSUM=PARM(7)
WRITE (JUNIT,8200) QBYOT,PQBTOT,QBSUM, PQBSUM
IF (LWRITE(2).LT.2) GO TO 2L0Q

TITLEL(1)=TITLL2
TITLEL(2)=TITLQB
TITLEL(T)=TUNIT]
c
IF ((LWRITE{2)eEQe2) «OR(LWRITE(2).EQ.4}) CALL WRITEX
€ (QByIMy JM, IM,IM, TM, JUNIT,RATIOy TITLEL)
c

200 CONTINUE
RETURN

x%k PRINTS METEOROLOGICAL PARAMETERS AND MODEL DATA *=x%

ENTRY PRINTB (RH)

(9] [sXaNeNalgl [}

8300 FORMAT (1X,' ®adnk RAMS DATA *wesxt/t 15 1,2515/
& ' YU *y25F5.1/' DD ',25F5.0/' T1 ',25F5.0/
' T2 *4y25F5.0/"' CC *',25F5.0/' RA *,25F5.0)}

4
8310 FORMAT (1X,* werkn ANALYZED WIND UUCIN,JN) & VV(IN,JN) ®xdunit/

& 15Xgd% 9 (Y wmm=y[2y === V1))

8320 FORMAT (1X,I15,18F6.1)

8400 FORMAT (1X,"' ** U,V WIND COMPONENTS FOR LAYER K=',]2,r %%t/
& 15Xy 'JTy10(" ===t ]2, 0==== 1))

8410 FORMAT (1X,15,20F6.1)

8420 FORMAT (1X,' *« | WIND COMPONENT FOR LAYER K=',]2,' #%%/
g 25X 'Y 10(" m===,]124' === "))

8430 FORMAT (1X,15,10(1X,F10.4,1X})

8450 FORMAT (/," RH=',F6.2+"' GRID Z(K)= *,14F6.0)

8460 FORMAT (15X,'UZF(K)= *',14F6,2)

8470 FORMAT (15X,°'VIF(K)= ',14F6.2)

8480 FORMAT (15X, 'WIF(K)= *',14F6,.2)

8500 FORMAT (15X,"AKF{K)= *,14F6.2)

8510 FORMAY (11X, °*KZ{J=JM/2)= *,15F6.1)

0600 FORMAT (* DT=!',Fé.1s4X, "PARM(N)= *,10F10.2)

8610 FORMAT [3X,'U0=*,F8.3,' PHI=!,F8.3;' MNFI=T',FB8.3," RIB=1,F8,3)

c
Ceeee RAMS DATA.
IF (LWRITE(3).GE.1}
& WRITE (JUNIT,8300) IS,{({RAMS(I,J),J=1,NS},1=1,6)

c
Ceeee ANALYZED WIND FIELD,
IF ({KWIND.NE.2).OR.{(KWIND.NE.4)}) GO TO 320
IF (LWRITE(3).NE.2) GO TD 320
WRITE (JUNIT,8310) (I,I=1,IN)
DO 310 JJ=1,JN

IF (LWRITE(2).GE.3) WRITE (JUNIT,8240) (LvPQb(L)vZR(L):L'leH)
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00008180
00008190
00008200
00518210
00008220
00008230
00008240
00008250
0000826n

‘00008270

00008280
onongzen
00N08300
00008310
noNeazn
00008337
00008340
00008350
00008360
00008370
annngasn
90008290
00008400
00008410
00008420
nO008430
00008440
00008450
NOONB4LN
00008470
00008480
00008490
00008500
ono0ss10
00008520
00008530
aluldgl 10l
00008550
0000856N0
00008570
00008580
neoees90
00008600
00008610
000n8620
ooones3o
00008640
000086450
00008660
00NNssTN
000C8680
00008690
enONBT00
00008710
00008720
00008730
00008740
aocng7sn



ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

1SN
ISN
ISN
ISN
ISN

ISN
ISN
ISN

ISN
ISN
ISN
ISN

ISN

ISN
ISN

0078
0079
0080
0081

0082
0084
0086
0087
0088
0089
0090
0091
0083
0094
0095
0096
0097
0098
J100
0101
dl102
0103
0104
0105
0106
0108
0109
0110
0l11l
0112
0113
oll4

0115
o0lle
0117
oils
0120

0121
0123
0124

0126
9127
0128
0129

0130

0132
0134

310
329

Canes

410

415
420

430

435
440

Coves

500

Cocwns

C
Coans

&

&

J=JMN+1-JJ
WRITE (JUNIT,8320) Jy(UU(I4Jd),VV{I,d),1=1,1IN]}
CONTINUE
CONTINUE

WIND FIELD AT NUMERICAL GRIDS.
IF¥ (LWRITE{4).EQ.Q0) GO TO 590
IF (LWRITE(4).LT.2) GO TO 440
K=1
WRITE (JUNIT,8400) K, (I,I=2,1IM,3)
DO 410 JJ=1,IM.4
J= IM+1-JJ
WRITE (JUNIT,841C) Jo(U(I4Js1)sV(IsJ41),1=2,1IM,3)
IF (LWW.NE.1)} GO TO 420
WRITE (JUNIT,8420) K,(I,1=2,1M,3])
D0 415 JJ=1,JMs+4
J=IM+1-JJ
WRITE {JUNIT,8430) Ja(W(l,ds1),1=2,1M,3)
CONTINUE
IF (LWRITE(4}.NE.3) GO TO 440
D0 430 K=2,KN
WRITE (JUNIT,8400) K,{I,I=2,1IM,3)
DO 430 JJ=1,JIM,4
J=JdM+1-94
WRITE (JUNIT+8410) Js(U(TsJsK)9V(IsJ,yK),I1=2,1IM,3)
CONTINUE
IF (LWW.NE.1) GO TOD 440C
DO 435 K=2,KN
WRITE (JUNIT,8420) Ky(1,1=2,1IM,3)
DO 435 JJ=1,IM4
J=JdM+1-J
WRITE (JUNIT,8430) Jy(W(I,JeK)4I=2,1IM,3)
CONTINUE .
CONTINUE

VERTICAL GRIDS AND WIND PROFILE

WRITE (JUNIT,8450) RH,{Z(K),K=1,KM)

WRITE (JUNIT,846C) (UZF(K) K=1yKM)

WRITE (JUNIT,8470) (VZIF(K),K=1,KM)

IF (LWW.EQ.1l) WRITE (JUNIT,8430) (WZF(K),K=1,KM)
CONTINUE

EDDY DIFFUSIVITY.
IF (LWRITE(S5).GE.1) WRITE (JUNIT,8500) (AKF(K}sK=1,KM)
JI=JM/2
IF (LWRITE(5}.EQ.2)
WRITE (JUNIT,8510) (AKZ(IsJJ),I=1,1M,2)
RATIO=10.0
TITLE2(1)=TITL L2
TITLE2(2)=TITLKZ
TITLE2(8)=LAYER(1])

IF (LWRITE(5).EQ.3)
CALL WRITEX (AKZ,IMyJIMsIMsIM,IMyJUNIT,RATIO,TITLE2)

METEORCLOGICAL PARAMETERS.
IF (LWRITE(6).EQ.Q) GO TO 600
WRITE (JUNIT,8600) DT,PARM

34

00008760
00008770
00008780
0008799
00008800
00008810
noongs2n
00008830
00008840
onengasn
00008860
0000R87Q
00008880
00008890
nONNg9An
00008910
00008920
noaN893N
00008940
00008950
00008960
00008970
nNONr89aN
00008990
n00090N0
WGLRCESE
00009n20
0000an39
ANON9N4LNA
00009050
00009060
n0009070
00009080
nonognen
00009109
00009110
0nNN9127
00009130
00009140
000N915n
00009160
00009179
o00n91en
00009190
00009200
00009210
00009220
fONN9 230
00009240
00009250
nOONG260
00009270
n0009280
00009290
00009300
NN009310
00009320
00009330



ISN
1SN

ISN

1SN

1SN

ISN
ISN

1SN

ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN-

ISN
ISN
ISN
ISN

ISN

ISN

ISN
1SN
ISN
ISN
ISN

0135
0137

0138

0139

0140

0141
0142
0143

0144

0145

0146
0147
0149
0151
0152
0153
0154
0155
0l56
0157
0158
0159

0160

0162

0le4
0165
ole7
0169
0170

600

L L34

o (sl slaNsNeNeNeXeNeNe) [eXeXeRnie) o

8700
8710
8800
8810
8820
[
C Honn

Cense

710

720
730

C *a%

Coces

IF (LWRITE(6).EQ.2) WRITE (JUNIT,8610) UOsPHIFHZ,HFZ,RIB
CONTINUE

RETURN

PRINT CONCENTRATION FIELD #a%
ENTRY PRINTC (IMC,JMC )

THIS ROUTINE PRINTS (ACCORDING TO CONTROL FLAG) :

1) INSTANTANEDUS CP1 AT STATIONS FOR EACH TIME STEP;

2) INSTANTAMEOUS CPl FIELD AT EACH TIME INTERVAL 'LPRINT*;

3) AVERAGE CONC., CC FIELD AT EACM TIME INTERVAL 'LPRINT';

4) AVERAGE CONC. CC AT STATIONS (IOBS,ICAL}; AND

5) 24 HOURS AVERAGE CONC. AT STATIONS (KOBS,KCAL}.

NS = NO., OF RAMS STATION. NSX = NS+1 .
NSX IS INDEX FOR SPATIAL AVERAGE. F{NSX)= AVERAGE OF F{L),L=1,NS.

DATA ITPR/O/

FORMAT (/3X,'TIME'y3X,' SEC NTS',4X,'DT*,2X,25T4)
FORMAT (1X91242(*/%912)915,14+Fb6.0s2X,y2514)

FORMAT (//," #*% 2MR STATION S02 ** MO,DAY,HR=',3(12,%/%),*, NTS="
& BLTAR] eee SPATIAL AVERAGE... CAL=',I5,' 0BS=',I15}

FORMAY (//4' ** 24HR STATION S02 #* MO,DAY,HR=",3(I2,'/")

& 1, ees SPATIAL AVERAGE... CAL=',I5,' 0OBS=',15)

FORMAT (' IS *,2515/" XS '42B8F5.1/'. YS *,25F5.1/

& »*CAL ',2515,/* 0OBS ',2515)

PRINT INSTANTANEOUS CONCENTRATION AT MONITORING STATIONS %%
THESE VALUES ARE FROM NEAREST SDUTHWEST GRID TO STATIONS.
RATIO=]1.0

IF ((LWRITE(7).NE.2).AND.{LWRITE(7).NE.4)) GO TO 730

IF (ITPR.GT.0) GO TO 710

ITPR=1

WRITE (JUNIT,8700) (IS(L)}sL=1,NS)

CONTINUE

DO 720 L=1,NS

I=JXS(L)

J=JYS (L}

ICAL(L)}=CPLl(I+Js1)

WRITE (JUNIT,8710) IMO,IDAYsIHR,ITSEC,ITSTEP,DT,{ICAL(L),L=1,NS)
CONTINUE

IF (LCRUN .EQ. O) RETURN
PRINT INSTANTANEOUS CONC. CP1 FIELD EVERY LPRINT TINTERVAL #**xX

IF NOT ON THE HOUR, RETURN TQ TIME STEP LOOP OF MAIN PROGRAM.
IF (ITM NE. (ITM/LPRINT®LPRINT)}) RETURN

ITPR=0

IF (LWRITE(7)}.LE.C) GO TO 770
IF (LWRITE(7).LE.2)} GO TO 760
KB=1

KA=1
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00009340
00009350
00009360
0n009370
n0009389
00009390
00009400
0noN941n
00009420
00009430
00009440
00009450
00NN946N
00009470
00009480
0000949n
00009500
00009510
00009520
00009530
NOANG54N
00009550
00009560
ArON95T7N
00009580
00009590
AI0N9E0N
00009610
00009620
00009630
00009640
00009650
00009660
00009670
nO00S68"
00009690
00009700
00n0971n
00009720
00009730
00009740
00009750
nnNnrgTEN
00009770
0C009780
nON0979N
00009800
00009810
000n9820
00009820
00009840
00009850
00009860
00009870
00009880
00009890
nEoNg9NN
00009910



ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN

ISN

ISN

ISN
ISN

ISN

ISN
ISN
1SN

ISN

ISN

ISN
ISN
ISN
ISN

ISN
ISN
ISN

ISN
ISN
ISN
ISN

ISN
ISN

ISN

0171

0173
0174
0175
0176
0177
0178
0179
01890

01lsl

0182

0183
0184

ols85

0186
0187
0188

0189

0191

0192
0194
0195
0196

0197
o199
0200

0201
0202
0203
0204

0205
0206

0207

Ceane

740

750

Coons
760

770

C %%k
Coeoo

C
C k%

C

o
C ak

780

C Hkx

C =k

909

910

IF (IHR.EQ.N) KB=KM

PRINT HORIZONTAL FIELD OF CPl.
TITLE2(1)=TITLL2
TITLE2(2)}=TITLC1

DC 750 K=KA,KB
TITLE2({8)=LAYERI(K)

DO 740 J=1,JM

DD 740 I=1,1IM
COLD(TI,J}=CP1(1,4d,K)

CONTINUE

CALL WRITEX (COLDyIM, IMy TMy JMs TMy JUNTT,RATIO, TITLE2)
CONTINUE

PRINT VERTICAL CROSS SECTION OF CP1l AT I=1IMC, J=JMC.
CONTINUE

CALL WRITEZ {CPL1y,ZyRATIO, IMy JMsKMy IMC,IMC,TITLCL)
CONTINUE

PRINT CC FIELD EVERY LPRINT INTERVAL %X

CC IS AVERAGE SURFACE CONCENTRATION FIELD OF LPRINT INTERVAL.
TITLE2(1)}=TITLLL

TITLE2(2}=TITLCC

TITLE2(8)=LAYER(1}

IF (LWRITE(8).GE.2) CALL WRITEX

€ (CCyIM, UMy TMyJM, IM, JUNIT,RATIO, TITLE2)

OBTAIN VALUES OF CC AT RAMS STATION =#x*

CALL STNCON

& {(CC,I0BS,1CAL,KOBSKCAL,ITUBSsNSyNSXsIMy3IMeXSyYSyJXS,JYS)

PRINT VALUES OF CC AT RAMS STATION *%**

IF (LWRITE{8).LT. 1) GO TO 780

WRITE (JUNIT,8800) IMO,IDAY,IHR,ITSTEP, ICAL(NSX),I0BS(NSX)
WRITE (JUNIT,8820) IS,XS,YSs(ICAL(L),L=14NS),{T10BS(L),L=1,NS)
CONTINUE

PRINT 24 HR AVERAGE CONCENTRATION AT RAMS STATIONS k¥

IF (IHR .NE. 2 )} GO 7O 9193

WRITE (JUNIT,8810) IMN, IDAY,IHRs;KCAL{NSX},K0OBS(NSX)

WRITE (JUNIT,8820) IS+XSsYSy(KCAL(L} sL=1,NS);(KORS(L),L=1,NS)

INITIALIZE ARRAY OF 24 HOUR AVERAGE #*¥x
DD 900 L=1,NS

KOBS{L}=0

KCAL(L}=0

1TOBS(L}=n

CONTINUE
RETURN

DEBUG SUBCHK
END
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00009920
00009930
nONN9 94N
00009950
00009960
fANNNGgTN
00009980
00009999
0001000N
oool1ono
nnN1No2n
00010030
00017040
nonN10nsn
00010060
000100790
20010080
00010090
00n1n1o0
[alalal Kol By Nal
00010120
000101390
NO010140
00010150
nen101en
00010179
00010180
noe1nian
00010200
nC010210
00010220
00010230
00010240
00010250
00010260
oon1e27n
00010280
00010290
[a]alaB HakTale!
00010310
00Nn10320
00010330
00010340
00010350
00010360
00010370
non1038n
Nn0019390
00010400
nnNn1NgLN
00010420
50010430
00010440
00010450
0010460
00010470
00010480
0010490
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) FORTRAN M ERROR MESSAGES
ERROR NO LEVEL ERROR MESSAGE

NAME TITLL3 1EK3071 4 THE DATA STATEMENT CONTAINS A VARIABLE THAT IS NOT REFERENCED.
*0OPTIONS IN EFFECT=® NAME= MAIN,QPT=02,LINECNT=60,S1ZE=QNNK,
*OPTIONS IN EFFECT» SOURCE EBCDIC,NQLIST »DECK, LOADyNOMAP,NOEDITyNOID yNOXREF
¥STATISTICS* SOURCE STATEMENTS = 206 ,PROGRAM SIZE = 9356
®STATISTICS* 1 DIAGNOSTICS GENERATED, MIGHEST SEVERITY CODE IS 4

sohek END OF COMPILATION *#mmmsk 53K BYTES OF CORE NOT USED



38

LEVEL 21.6 { MAY 72 ) 057360 FORTRAN H

COMPTILER OPTIONS — NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,
SOURCE,EBCDIC,NOLIST,DECK,LOAD,NOMAP,NOEDIT,NOTD,NCXREF

c nNN1C50N
ISN 0002 SUBROUT INE SHIFTN ( A, B, IM, JM, KM, IN, JN, KN} 0001051Nn
[ 00010520
Ceees SHIFT A TO B oNe1INs53n
C 00010540
ISN 0003 DIMENSION A(IM,JMsKM)s B(INsJN;KN) 00010550
C 00010560
ISN 0004 IMM=IN 00010570
ISN 0005 JMM=JN nnoinsgn
ISN 0006 KMM=KN 00010590
ISN Q007 IF ( KM .LE. KN) KMM=KM 20010607
ISN 0009 IFC IM JLE. IN ) IMM=TM npe1ne1n
ISN 0011 IF{ JM .LE. UN ) JIMM=JM 00010620
ISN 0013 DO 120 K=1,KMM 000110630
ISN 0014 DO 100 J=1,JMM nOC1064N
ISN 0015 DO 100 I=1,1MM 00010650
ISN 0016 B (IsJsyK)= Al T,J4K) 20010660
ISN 0017 100 CONTINUE 00010670
C 00010680
ISN 0018 RETURN 00010690
C DEBUG SUBCHK 00010700
ISN 0019 END 00010710
*0UPTIONS IN EFFECT=* NAME= MAIN,0OPT=02,LINECNT=60,SI1ZE=0000K,
%*OPTIONS IN EFFECT= SOURCE,EBCDIC,NOLIST,DECK,; LOAD,NOMAP,NOEDIT,NOID,NOXREF
*STATISTICS* SOURCE STATEMENTS = 18 ,PROGRAM SIZE = 810

*STATISTICS* NO DIAGNOSTICS GENERATED

wkxxie END OF COMPILATION sk 125K BYTES OF CORE MOT USED
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LEVEL 21.6 ( MAY 72 ) 0S/360 FORTRAN H

COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,
SOURCE ,EBCDICNOLIST, DECK,LOADyNOMAP,NOEDIT yNOID, NOXREF

c 00010720

ISN 0002 SUBROUT INE SOURCE ARA1AT3IN
* (CPly CyQA+QB,25+PQA,PQR,XPUTM, YPUTM,XP,YP 2P, ZR,ZPR,U,V,UZF,VIF 00010740

*  AKFyAKHy AKZ s DX sDY ¢DZZ1EK o FKy TMg My KMo KNy TMIM, LH) 00010759

c 4 nO01MTEN

c TMIS SUBROUTINE ADDS NEW SOURCE EMISSION INTO THE SYSTEM, 0001077¢C

c 00010780

ISN 0003 DIMENSION Ann1nT79R
* PQA(LM) 4 PQB(LM),QA{IM,JM) 4QB{IM, M) 00010800

# VXPUTMLM) ,YPUTM(LM) 4 XP(LM) 5 YP(LN)  ZP(LM) ,ZR(LM) ,ZPRILM) 00010810

* +CPLUTM,JM KM)y CUIMyJM KM, ZS(IM,JM) 00010820

* sUCTMIM KNY y VIIMedMKN) ¢ UZF(KM), VIF(KM) 00010830

I sDXCIM) yDY (JM) (DZIKM) 4, Z(KM),EKILM},FR(LM) oon1nasn

* P AKF(KM) JAKH (KM) g AKZ (1M, JM) 00010850

C 00010860

ISN 0004 COMMON  /AADATA/ nan1ABTN
*  IM1,JM1,KML,JUNTT,KUNITC,KUNITG,KUNITPKUNTTS,KUNITW 00010880

* L 1YR, IMO, IDAY, IHR, ITM,ITMHR , ITSEC, ITOTHR, ITSTEP,DT,TM, TSEC 00010890

# ,LPRINT,LTSTOP,LTSOUS,LTRIND ne01090Nn

* JLWRITE(10),LSOUS{2)sLTOPLNTOPsLPQ,LWWsLWIND,KWIND,LCRUN, LCHEM 00010910

*  JRAMS(6,25),PARM(10), AL (4) AK HGsHPyHS,OLMIN,DCMIN 00010920

* o PMAX,PMIN,R1B, ZMAXyZRPQ, ZRISE,QBTOT,PQBTOT ,u0, PHIFHZ, HFZ 00010930

c ‘ 00010940

ISN 0005 DATA QMUGM/1000000./+CT1/0.02T144/ 00010950
c 00010960

c AREA SOURCE 50010970

c na1resn

ISN 0006 IF (LSOUS{1} .EQ. O) GO TO 200 00010920
c 00011000

C #%%x CONVERT ZS FROM (M) TO GRID UNIT #ux nno11n1A

c 00011020

ISN 0008 IF (I1TM.EQ.0) CALL ZZGRID {2S:2SyZy IMIM; TMIM,KM) 00911020
c 00011040

C %*% ADD AREA SOURCE INTO GRID CELL *#x 00011950

ISN 0010 DO 100 J=1,JM A0n11080
ISN 0011 DO 100 I=1,IM 00011070
ISN 0012 ZS1J=25(1,4)+1.001 00011180
ISN 0013 KZS=2SI1J 00011090
ISN 0014 IF (KIS .GE. KM) GO TO 100 00011100
ISN 0016 DZSK=ZS1J~KZS 00011110
ISN 0017 DZK=0,5*DZ(KZS) 00011120
ISN 0018 1F (KIS.GE. 2) DIK=0.5%(DZ{KZS}+DZIKZS~-1)) 00011130
ISN 0020 DZK1=0, 5*(DZ(KZS)+DZ(KZS+1)) ANN 11140
ISN 0021 DTQIJ=DT*Q8(1,4) 00011150
ISN 0022 CPL(I,J4KZS)= CP1(1,4J,KZS)+DTQIJ*(1.~DISK}/DIX 00011160
ISN 0023 CPL(T,JsKZS+1)=CP1{1+J,KZS+1)+DTQIJI*DZSK/DZK] 0NO1117A
ISN 0024 100 CONTINUE 00011180
ISN 0025 200 CONTINUE 00011190
c 00011200

c POINT SOURCE 00011210

c nnAr11220

Ceeas POINT SOURCE 1S ADDED AT EFFECTIVE HEIGHT ZPR=ZP4ZR AND 00011230

c EFFECTIVE DOWNWIND LOCATION (X=X+U%DT,YsY+y#DT) 00011240

¢ - a0N11250

ISN 0026 IF (LSOUS(2) .EQ. O) RETURN 00011269
c 00011270



ISN
ISN

ISN

ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
I5N
ISN
ISNh
ISN

ISN
ISN

ISN
ISN
ISN
ISN
ISN
iSN

ISN
ISN
1SN
ISN
ISN
ISN

ISN

ISN
ISN

0028
0029

0031

0032

0033
0034
0035
0036
0037
d039
0040
0042
0043
0044
0045
0046
0048
0049
0050

0051
0052

0054
0055
0056
0057
0058
0059

0060
o006l
0063
0064
0065
00606

0067

0068
0069

Covun

320

407

Ceven

Ceene

410

(S
C ek

LTMIN=LPRINT
IF (ITM oNE.(ITM/LTMIN®LTMIN]}) GO TO 41"

CALCULATE POINT SOURCE LOCATION IN GRID UNIT (XP,YP}.
CALL XYUTM1 (XPUTMy YPUTM, LM, XP,YPsLM,1)
CALCULATE HEIGHT {ZP) IN GRID UNIT & STORE IN ZPR TEMPORARILY.
CAaLL ZIGRID (ZPyZPRsZy LMy LM, KM)
COMPUTE EFFECTIVE HEIGHT & DOWNWIND LOCATION

DO 400 L=1,LM

IXP=XP(L)+1.00001

IYP=YP(L)+1.00001

1ZP=ZPR{L}+1.00001

IF (IZF .GE.KM) IZp=KM

KK=1ZP

IF(KK +GT. KN} KK=KN
UL=U{IXP,IYPyKK)*UZF(IZP)
VL=V(IXP,IYP,KK)*VZF(IZP)

UTJK=SQRT (UL*UL+VL*VL)

IRL=ZR{(L)

IF { ZR{L} .GT. 9000C.) ZRL=PQB(L}*ZRPQ
ZRR=ZRI SE*ZRL
IPRL=ZP{L)+ZRR/(UTIK+EXPI-UIJK)} ) **0 .75
ZPR{L)=ZPRL

TRANSFER TO NEW LOCATION DOWNWIND (EK,FK}.
TADVEC=DT

IF (LPQ .GE. 3} GO TO 320
CT1l=1./(16.*AL0OG(10.))
T1=CT1*DX{IXP)*DY(IYP)/ (AKH(1ZP)*AKF(I1ZP}*AKZ{IXP,IYP))
AKFMEN=03.0

DO 300 KZ=1,IZP

AKFMEN=AKFMEN+AKF (KZ)
AKFMEN=AKFMEN/TZP

T2=0.25%ZPRL*ZPRL/ (AKFMEN=AKZ( IXP,IYP))
TADVEC=MINIMUM(T1,T2)

TADVEC=T1

1F (TADVEC.GT.T2) TADVFC=T2

CONTINUE
EK(L)=XPUTM(L)%0.001*TADVEC*UL
FK{L}=YPUTM(L)}+J.001*TADVEC*VL
CONTINUE

CONVERT TEMPORARY LOCATION (EK,FK) TO GRID UNIT (XP,YP).
CALL XYUTMI (EKs FKyLM, XP,YP,LM,1)
CONVERT ZPR TO GRID UNIT.

CALL ZIGRID (ZPRyZPRy Zy LMyLMsKM)
CONTINUE

NOW (XP,YP,ZPR} ARE IN GRID UNIT....
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00011280
onr11290
ocoli13on
00011310
00011320
00011330
0eN1134n
00011350
00011360
nne113Tn
00011380
00011399
0CC11400
00011410
~rAC11427
00011430
00011440
0eN1145n
00C11460
000114702
00Cl148¢C
00011490
ALALAD B R-3ala
00011510
00011520
onnl1s3n
0011540
00r11550
00011560
00011570
nne1158n
00011590
noN116nn
nNN11610
00011620
00011639
00011640
00011650
ne01166N
QC0o11670
n0011680
aerileen
0r011700
00011710
oon11720
00011730
00011740
QC011750
00011760
aee11L77N
ceoiizen
Nn0117990
nnne118Nn
oootiisice
00011820
nonr118an

CONVERT EMISSICN RATE TN DENSITY ACCORDING TO DT & GRID VOLUME *%%00011840

00011850



ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN

ISN

ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN

0070
0071
0073
0074

0075
0077
0079
0080
cosl
0082
0083
0oss
0086
0087
ooss
0089
0090
0092
0093

0094

0096
00%7
0098

0099
o100
0l0z
0103
0104
0105
0106
olo8
0109
0111
0ll2
O0ll4
0115
0116
0117

0lls
0119

Coone

510

C *em

Caoee

Caoes

500

550
600

*0PTIONS IN EFFECT*

*OPTIONS IN EFFECT*

*STATISTICS*
#STATISTICS®

DD 600 L=1,LM

IF (ZP(L) .GE. Z(KM)) GO TO 600
IXP=XP(L)+1.001

1YP=YP(L)+1.001

DISCARD POINTS OUTSIDE COMPUTATIONAL REGION.
IF ({IXP.LT. 1).0R.(IXP.GT.IM}) GO TO 600
IF ((IYP.LT. 1).OR.(IYP.GT.JM))} GO TO 600
ZPRL=ZPR(L)+1.001

12ZP=2PRL

DIP=IPRL~11P

1ZP1=12P+1

1F (1ZP .LT. KM) GD TO 510

TZP=KM

1ZP1=KM

DIP=0.C

CONTINUE

DIK=0.5%DZ(12P)

1F (I1ZP.GT.1) DIK=C,S5%(DZ(IZP)+DZ(1ZP-1))
DZIK1=0.5%(DZ{1ZP)+DZ(1ZP1))
DTPQ=DT*PQB(L}*QMUGM/ (DX(IXP}*DY(IYP})

ADD POINT SOURCE INTO THE GRID CELL %%
1F ((LPQ (NE.1).AND.(LPQ.NE.3)) GO TO 500

ADD POINT SDURCE AT ONE GRID ONLY
CPL(IXP,I1YP,1ZP)=CPL(IXP,IYP,IZP)+DTPQ*(1.-DZP)/DZK
CPI{IXP,IYP,1ZP1)=CPL(IXP,IYP,1ZP1)+DTPQ*DZP/DZK1
GO TO 600

DISTRIBUTE SOURCE AT FOUR NEIGHBORING GRIDS
CONTINUE

IF ((LPQ.NE.2) .AND.{LPQ.NE.4)) GO TQ 609
A=XPIL)+0.5~-1XP

B=YP(L)+0,5-1YP

DO 550 K=1ZIP,1ZP1

DTQ=DTPQ*(1.0~DZP)

IF (K .EQ.IZP1) DTQ=DTPQ*DZP
CPLUIXP2IYPK)=CPL(IXP,IYP,K)+{1.0-A)*(1.0~-B)*DTQ
IF (IXP .GE. IM) GO TO 550

CPLIIXP+1,IYPyK)= CPL{IXP+1,1YP,K)+ A*(1.0-8)*%DTQ
IF (1YP .GE. JM) GO TO 550

CPI(IXP+1,1YP+1,K)= CPL{IXP+1+1YP+l,K)}+ A®B*DTQ

CPL{IXP ,IYP+l,K)= CPL{IXP ,IYP+l,K}+ (1,0-A)*BxDTQ

CONTINUE
CONTINUE

RETURN
DEBUG SUBCHK
END

NAME= MAIN,0PT=N2,LINECNT=60,S1ZE=0000K,

SOURCE, EBCDIC,NOLIST,DECK,LOAD,NOMAP,NOEDIT,NOID,NOXREF

SOURCE STATEMENTS = 118 ,PROGRAM SIZE = 4190

NO DIAGNOSTICS GENERATED
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00011860
00r11870
00011880
0N011890
00011200
00011910
nor1192r
00011930
00011940
00N11950
00011960
00011970
00011980
00011990
nan12nnn
00012010
00012020
70012037
00012040
00012050
00012960
00012070
00012080
00012090
00012100
00012110
00012120
00012130
0n012140
00012150
00012160
0on1217n0
00012180
00012190
£0012200
00012210
non12220
00012230
00012240
00n1225n
00012260
00012270
00012280 .
00012290
nnC12300
00012310
00012321
neNn12330
00012340
00012350
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LEVEL 21.6 ( MAY 72 ) 3S/360 FORTRAN H

COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,
SOURCE,EBCDIC,NOLISTDECK,LOAD,NOMAP,NOEDIT,NOIDyNOXREF

c orn1236n
ISN 0002 SUBROUTINE SOUSIN (QB,ZS,20,PQB,XP,YP,ZP¢ZRsIMyJIM,L M) 00012370
c 00012389
C «.. IT READS IN SO02 SOURCE FROM AREA AND POINT SOURCES ... nen12390
c 00012400
ISN 0003 DIMENST ON 00012410
* ABLIMsIM}y ZS(TIM, UM} HZD(IM,JM) oNnn1242n
* s ZR(LM), PQBILM)}, XP(LM), YP(LM), ZP{LM) 00012430
[ 00012440
ISN 0004 COMMON /AADATA/ neN1245n0
% IM1 4 JMIyKM1pJUNT T KUNITC, KUNITGyKUNTTP 4KUNITS s KUNITHW 00012460
¥ yIYRyIMO, IDAY ¢ IHR,ITM, ITMHR y ITSEC, ITOTHR,ITSTEP,DT, TMyTSEC 00012479
% GLPRINT,LTSTOP,LTSOUS,LTWIND 00012480
%  JLWRITE(10),LS0US(2),LTOPsLWTOP,LPQyLWW,LWIND,KWIND,LCRUN,LCHEM 00012490
% JRAMS(6,25),PARM(10),A1(4}4AKsHG,HP,HS, OLMIN,DCMIN coer250n
* ,PMAX,PMIN,RIB, ZMAX,ZRPQy ZRISE,QBTOT,PQBTOT,UQPHIFHZ HFZ 00012510
c 00012520
ISN 0005 870 FORMAT (' *=END IN READ SOUSIN= ') nne1253n
ISN 0006 880 FORMAT (' *ERROR IN READ SOUSINx ') 00012540
C 00012550
C *%% SEARCH RIGHT RECORD IN UNIT=KUNITS *%x nonN12560
ISN 0007 IF (ITM .EQ. O) REWIND KUNITS 00012570
I5N 0009 100 CONTINUE 00012580
ISN 0010 READ (KUNITS,END=6N0,ERR =700} KYR,KMO,KDAY,KHR 00012590
ISN 0011 KHR2=KHR-2 00012600
ISN Q0012 IF ({KDAY .NE. IDAY) .OR.{KHRZ .NE. IHR)}) GO TO 10r ooN1261N0
ISN 0014 BACKSPACE KUNITS 00012620
c 00012630
C *%x READ IN TIME, SOURCE, PLUME RISE, TOTAL SOURCE ¥ 0ON12640
ISN 0015 READ (KUNITS,END=T700,ERR =500) KYR,KMO,KDAY,KHR 00012650
& »QB,PQB, ZR,QBTOT,PQBTOT 000126690
ISN 001le PARM(6)=QBTOT 00012670
ISN 0017 PARM(7)=PQBTOT 00012680
ISN 0018 GG TO 9000 nNN1269N
9 Q0012700
ISN 0019 600 WRITE (JUNIT,870) 00012710
ISN 0020 GO T0O 9000 non1272n
ISN 0021 700 WRITE (JUNIT,880) 00012730
c 00012740
ISN 0022 900N RETURN o0on1275n0
c DEBUG SUBCHK 00012760
ISN 0023 END no012770
*0OPTIONS IN EFFECT* NAME= MAIN,OPT=02,LINECNT=60,SIZE=0200K,
*0PTIONS IN EFFECT* SOURCE, EBCDIC,NOLIST4DECK,LOAD,NOMAP,NOEDIT,NOID,NOXREF
#*STATISTICS* SOURCE STATEMENTS = 22 4PROGRAM SIZE 998

*STATISTICS* NO DIAGNGSTICS GENERATED

axkkke END OF COMPILATION #cdadokx 121K BYTES OF CORF MOT USED



LEVEL 21.6 ( MAY 72 )

DS/360 FORTRAN H

COMPILER OPTIONS — NAME= MAIN,OPT=02,LINECNT=60,SIZE=0009K,

ISN 0002

ISN 0003
ISN 0004

ISN 0005

1SN 0006
ISN 0007

ISN 0008
iSN 0009

c
c

SOURCE,EBCDIC 4NOLIST {DECK,LOADsNOMAP,NOEDIT 4NOID,NOXREF

SUEROUTINE STABIT (V. ESKY,IHR,STAB,ITRAT)

Ceees THIS SUBROUTINE ESTIMATES CONTINUQUS STABILITY CLASSES.
c

slsiaialalsleNoNeNe e e NoNe oo e Re ez XeXa ke Ro e Xe Yoo e Ra R R e

C *xxk

LR 3R 3 K

ssee STAB

DIMENSION W(5) 4F{5) s START(6,5)} 4X1{5)}4X2(5)4Y3(5)+Y4(5)
DIMENSION ISOLAR(24)

DATA
W/26093:29500960098.0/9 F/260116012e051.042.0/
s ISOLAR/ 191919191913 1929293049%404139392929291919191,41,1/
1X1/7260126592.513e19302/9 X2/3e093429302+3e3,3.4/
1¥Y3/460344743e833e743.679 Y4/5.794.544.733.9,3.7/
3 START /04040e591e3926092e¢5132250659143916592e51342530441.041.5,
245134093.343.5156015094.113.893:.653.516.%16.015.114.093.8,3.6/

= CONTINUOUS STABILITY CLASS, NEUTRAL CONDITION IS 3.5
ISKY = CLOUD COVER (=ESKY)
\i = AVERAGE WIND SPEED (M/SEC)
W = END VALUES OF WIND SPEED RANGE
F = VALUE OF WIND SPEED RANGE INTERVAL
INDEXW= INDEX OF WIND SPEED RANGE
ISOLAR= INDEX OF INSOLATION AS TIME OF A DAY, =1 NIGHT TIME
=2 TRANSSTION PERIOD; =3 SLIGHT INSOLATION;
=4 MODERATE INSOLATION; =5 STRONG INSOLATION
(CURRENT VALUE GIVEN IN DATA ARE FOR MONTH OF FEBRUARY)
X14X2 = STABILITY INDEX OF TRANSITION PERIOD FOR DAY TO NIGHT

Y3,Y4 = SAME AS X14X2 FOR NIGHT TO DAY

START(INDEXW, IRADN) = STABILITY INDEX FOR NIGHT AND DAY TIME.
IRADN = INDEX OF SKY CONDITION

=1 STRONG INSOLATION; =2 MODERATE; =3 SLIGHT

=4 CLOUDY NIGHT; =5 CLEAR NIGHT

------------- TAPBE OF INDICES =wmw=m=——==mmmmmm
3

K=INDEXW : 1 2 4 5 6
W(K) : 2.0 3.0 5.0 6.0 8.0 wes
*DAY & NIGHT TIME?
START(KyN)
N=1 : 0.0 0.5 1.3 2.0 2.5 3.2
N=2 : N,5 1.3 1.5 2.5 3.2 3.4
N=3 : 1.0 1.5 2.5 3.0 3.3 3.5
N=4& : 5,0 5.0 4.1 3.8 3.6 3.5
N=5 & 6.0 6.0 S5l 4.0 3.8 3.6
'DAY TO NIGHT®
X1(K) == [ 7 2.5 245 3.1 3.2 ves
X2(K) = .0 3.2 3.2 3.3 3.4 cee
"NIGHT TO DAY!
Y3(K) : 4.0 40 3.8 3.7 3.6 xXx
Y4(K) : 5.0 4.5 4.0 3.9 3.7 I
ISKY=ESKY
IH=IHR+]

FIX INDEX OF WIND SPEED RANGE *x*
00 1€9 K=1,5

INDEXW=K

00012780
onn12790
00012800
00012810
00012820
00012830
00012840
00012850
00012860
00012870
00012880
00012890
nnNN1290n
00012910
00012920
00012530
00012940
nNe12950
00012960
00012970
non12980
00012990
00013000
0C013010
00013020
non13nran
00013040
00013050
000130260
00013070
00013080
00013090
00013100
0QNn1311n
00013120
00013130
non13140
00013150
00013160
00013170
000131890
nnN13190
00013200
00013210
non1322n
00013230
00013240
00013250
00013260
noo13a27n
00013280
00013290
00013300
00013310
00013320
00013330

43



ISN
ISN
ISN
ISN
ISN

ISN
ISN

ISN
ISN
ISN

1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN

ISN

ISN

ISN
ISN
ISN
ISN

0G10
0011
0013
0014
0015

0016
0017

0018
0019
0021

0022
0023
0024
0025
0027
0028
0029
0031

0033
0034

0035
0037
0038
0039
0040
0041
0042
0043
0044
0045

0046
0047
0049

0050

0052

0054
0055
0056
0058

250

Ceoes
300

[aKaXe}

320

[aNeNe)

400

Ceaen

C %k

P=V-W(K)
IF (P.LT.0.0) GO TO 120
CONTINUE
INDEXW=6
CONTINUE

FIX INDEX OF SKY CONDITTION *¥x
NHR=TISOLAR(IH)
GO TO (210,400,230,240,250),NHR

INDEX FOR NIGHT TIME SKY CONDITION
TRADN=5

IF (ISKY.GT«4) IRADN=4

GO TO 300

INDEX FOR DAY TIME SKY CONDITION
IRADN=3

GO TO 300

IRADN=2

IF (ISKY.GT.4) IRADN=3

GO TC 300

IRADN=1

IF (ISKY.GT.3) IRADN=Z2

IF (ISKY.GT.7) IRADN=3

SET ITRAT=0, CURRENT HOUR IS NOT IN TRANSITION PERIODs.as

CONTINUE
ITRAT=0

IF (INDEXW.GE.6) GO TO 320
Q=START(INDEXW,IRADN)
QP=START(INDEXW+1,IRADN)
P=V—(W(INDEXW)~F{ INDEXW))
D=QP-Q
STAB=Q+D*P/F(INDEXW)

GO TO 900

CONTINUE
STAB=START(6,1RADN])

GO 70 900

CONTINUE
IF (INDEXW.GE.6) GO TO 500
P=V-{W({INDEXW)~F(INDEXW})

IF ITRAT NOT EQUAL TO O, PREVIOUS HOUR ALSO IN TRANSITION PERIOD
IF (ITRAT.NE.1) GO TO 440

FIRST HOUR OF TRANSIENT PERIUD #%%
IF (IH .LE. 12) GO TO 420

DAY TO NIGHT
Q=AMAX1({STAB, X1(INDEXW))
QP=X2(INDEXW)

IF (QP.LE.Q) GO TO 410
D=QP-Q

DAY OR NIGHT TIME STABILITY

- TRANSITION PERIOD STABILITY
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00013340
00013350
0nNn1336n
00013370
00013380
0N013391
00013400
00013410
neN1342n
00012430
00013440
00013450
00013460
00N13470
00013480
00013490
onnN12500
00013510
00013520
nnr1353n
00013540
00013550
00012560
00013570
cen13sen
00013590
00013600
nno1361n
00013620
00013630
00013640
00013650
oen1366en
00013670
00013680
NoC 13690
00013700
000127190
00013720
00013730
noc13T4n
00013750
00013760
noecL3TTN
00013780
00013790
oco13gnn
noo013810
ooc13820
ocol3830
00013840
ncni3gsn
00013860
00013879
con13asn
00013890
no013909
non13gln
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ISN Q059 STABuQ+D*P/E{ INDEXMH) neel3aezn
ISN 0060 G0 TO 700 00013930
ISN 0061 410 D=3 ,5-Q . 00013940
ISN 0062 STABuQeD®P/F (INDEXW) 00413950
ISN 00é2 GO TO 700 00013960
c 00013970
C oes NIGHT TO DAY on01398n
ISN 0064 420 CONTINUE 00013990
1SN 0065 QeAMINLSTAB, Y4 ( INDEXW) ) 00014000
ISN 0066 QAPayY3 {1 NDEXW) . 00014010
ISN 0067 TE. (QP.GE.Q) GO TO 430 00014020
ISN 0069 D=Q-Qf ’ nen14nN3N
ISN 0070 STAB=QP+D*P /E{ INDEXW) 00014040
ISN 0071 G0 TO 700 00014050
ISN 0072 430 D=QP=-3,5 - 000 14060
ISN 0073 STABE3,54D%p/F( INDEXN) 00014070
ISN 0074 60 TO 702 00014080
c 00014090
C ®*%a JECOND AND THIRD MOURS OF TRANSIENT PERICD #*w» 00014100
ISN 0075 440 CONTINUE 00n1411n
ISN 0076 IF {IK.LT.12) GO TO 450 00014120
C ose DAY TO NIGHT 00014130
ISN 0078 QuAMAXL{STAB, X2 ( INDEXW)) NON14140
ISN 0079 QP=Y3 (INDEXW) 00014150
ISN 0080 D=QP-Q 00014160
ISN 0081 STAB=Q+D*P/F (INDEXW) 00r14170
ISN O082 ) G0 TO 700 00014180
. C eee NIGHT TO DAY 00014190
ISN 0083 450 CONTINUE 00014200
ISN 0084 Q=X2( INDEXW) 00014210
ISN 0085 QP =AMINI(STAB,Y3(INDEXW)) o0Nn14220
ISN 0086 D=QP-=Q 0001423¢
ISN Q087 STAB=Q+D*P/F{INDEXW) 00014240
ISN 0088 GO TO 700 on01425n0
ISN 0089 500 STAB=3,5 00014260
C 00014270
Cesee CURRENT HMOUR IS IN TRANSITION PERIOD, SET (ITRAT,NE,D) 00014280
ISN 0090 700 CONTINUE 00014290
ISN 0091 ITRAT=99 00014300
Cc 00014310
TSN 0092 900 CONTINUE 00014320
1SN 0093 RETURN a0014330
cC. CERLG INTT 00014340
c DERTHC SUBLHK 00014350
ISN 0094 END N 14360
*OPTIONS IN EFFECT= NAME= o 'X,0PT=02,L INECNT=60,SI1ZE=0000K,
*0PTIONS IN EFFECT* woTe ACOHIC; NOLIST ¢DECKy LOAD,NOMAF, NOEDIT,NOIDNOXREF
*ITATIS 7 5% SQURCFE STA. NTS = 93 JPROGRAM SIZE = 1372
T{STICS¥ NO DIaw (0S8STi. ZRATED

coxaakx END OF COMPILAT ON # =x 113K BYTES OF CORE MOT USED



LEVEL

ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN

21.6 ( MAY 72 ) 057360 FORTRAN H

COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=60,SIZE=200"K,

0002

0003

0004

0005
0006
0007
0008
0009
0010
0011

oole
0014
0015
0016
0017
0019
0020
0021
0023

0024
0025
0026
0027
0029
0030
0031
0032
0034
0035
0036
0037

Q038
3039

C

C
Cacon
C
C
o

100
110

Coces
12n

122

124

c
Coouae

SOURCE,EBCDIC,NOLIST,DECK,LJIAD,NOMAP,NOEDIT,NOTID, NOXREF

SUBROUTINE STNCON (CC,I0BS,ICAL,KOBS,KCAL,ITOBS,NS,NSX
* 1y TMyJIMy XS4 YS,JIXS,JYS)

THIS SUBROUTINE COMPUTES CONCENTRATION VALUES AT RAMS
STATION. IT ALSO COMPUTES SPATIAL AND TIME AVERAGE FOR
COMPUTED AND OBSERVED S02 CONCENTRATIONS.

DIMENSION

* CCUIM,JM), IOBS{NSX) ,ICALINSX},KOBS (NSX)
* yKCALINSX) s ITOBS(NSX)

s XSINS) s YSINS) 4 JXSENS) ;JYS(NS)

#*

COMMON /AADATA/
IML1yJM1,KMLyJUNIT KUNITC,KUNTTG,KUNITP,KUNITS,KUNITW
2+ IYR,y IMO, IDAY, IHR ITM ITAHR y ITSEC,s ITOTHR,ITSTEP,DT,TM, TSEC
y LPRINTLTSTOP,LTSOUS,LTWIND

yRAMS (6,25) 4 PARM(10),AL(4) s AKyHG,HPyHSyOLMIN,DCMIN
s PMAX, PMIN, RIB, ZMAX,ZRPQ,y ZRISE,QBTOT,PQBTOT,UQyPHIFHZ,HFZ

LA N

N=0

IOBS(NSX)=0
ICAL(NSX) =N

DO 200 L=1,NS
IOBS(L)=RAMS(5,L)+0.5
IXS=JXsiL)

IYS=JYS(L)

IF ((IXS.GT.1).AND.{IXS.LT.IM)) GO TO 100
ICALIL)=0.5«(CCIXSyIYS)+CC(IXS,IYS+1))
GO 70 111

CONTINUE

IF ((IYS«GT 1) .AND.(IYS.LT.JM)) GO TO 120
TCALIL)=7.5%(CCLIXS,IYS)I+CC(IXS+1,1YS))
CONTINUE

IF (10B8S{L).GT.5000) GO TO 200

GO TO 130

BI-LINEAR INTERPOLATION

CONTINUE

P=XS{L)-1XS+0.5

Q=YS{L)-1YS+0.5

IF (P.GE.Q.) GO TO 122

P=P+1.0

IXS=1XS-1

CONTINUE

IF (Q.GE.O.) GO TD 124

Q=Q+1.0

1YS=1YS-1

CONTINUE

R=(1e=P )= {1e-Q)*CClIXS,IYS)+P*(1.-Q)*CCIIXS+1,1YS)
* +Q*¥ {1, —P)*CCUIXS, TYS+1)+P*Q*xCC(IXS+1,1YS+1)
TICAL{L}=R+0.5

IF (10BS(L).GT.5000) GO TO 200

SPATIAL AVERAGE

yLWRITE(LD),LSOUS(2)yLTOP,LWTOP,LPQy LWWsLWINDyKWIND,LCRUN, LCHEM

slalejulalon B}
00000020
00n0003n
nanNQancar
ooooposoe
ooQoonec
nonnnnTA
00000080
00000090
coecool1on
00000110
nononizn
ocpoCe130
00000147
Alalalalab §-0e
0000016
70000170
oononign
00000190
00000200
noooczlo
noooo220
70000230
00000240
00000250
orron260
oconozro
00000280
neonnzgn
00C20300
00000310
naNrnn3zn
00700330
20000340
occQnasn
00000360
2000N37N
000002890
00000390
000N04ON
0000n410
00000420
nenoos3o
00000440
nnonn4sn
00000460
00000470
aneonsagn
00C00490
00000500
00000510
oceens2o
nooensan
00000540
00000550
noconsen

46



I'SN
1M
LSN
1%

I8N
13N
IsN
1SN
ISN
ISN
ISN
ISN
1SN
TSN
ISN

ISN
ISN
ISN
ISN
» ISN
ISN

ISN

004
‘o0%2
“UD43
0044

0048
004
0047
Q048
0049
0051
0052
0053
0054
0055
0056

0057
0059
0060
Q061
0062
0063

00064

13n

Coeve

200

210

300

*OPTIONS IN EFFECT*

*QOPTIONS IN EFFECT*

*«STATISTICS™*

SOURCE STATEMENTS = 63 PRIGRAM SIZE =

JOBS(NSX)=TOBS(NSX)+IOBS(L)
ICAL{NSX}=ICAL(NSX)+ICAL(L)
NmN+l

CONTINUE

24 HMOUR AVERAGE
KOBS{L)=KOBS(L)+IOBS (L)}
KCAL(L)=KCAL(L)+ICAL(L)
ITOBS(L)=ITOBRS(L)+1 .

CONTINUE

1#(N .EQ. 0) GO TO 210
TOBS({NSX)=TOBS(NSX)/N
ICALINSX)=ICALINSX) /N
KOBS(NSX)=KOBS{NSX)}+IOBS(N5X)
KCALUNSX)=KCAL(NSX}+ICALINSX)
ITOBSINSX)=ITOBS({NSX)+1
CONTINUE

IF (THR.NE.?) RETURN

DD 300 L=1,NSX
KOBS{L)=KOBS{L)/ITOBS(L)
KCAL(L) =KCAL(L)/ITOBS (L)
CONTINUE

RETURN
DEBUG SUBCHK
END

NAME= MAIN,OPT=02,L INECNT=60,SIZE=0000K,

47

annonsIn
000005480
00000590
senonenn
00000610
00000620
00000830
qo000e4 D
0o00Mesn
00000460
000006 T0
oonnnesn
00000690
00000700
oo0en710
N0000720
NeoNTIN
00000740
00000750
onoonTen
00000770
00000780
aononTon
00000800
00000810
00000220
00000830
nocongen

SOURCE,EBCDICNOLIST yDECKy LOAD,NOMAP,NOEDIT,NOID,NOXREF

JSTATISTICS‘ NO DIAGNOSTICS GENERATED

wwesss END OF COMPILATION ##nsns

1696

113K BYTES OF CORE NOT USED



LEVEL 21.6 ( MAY 72 )

COMPILER OPTIONS -~

NAME=

0S/360 FORTRAN H

MAIN,OPT=02,LINECNT=60,SIZE=0000K,

48

SOURCE,EBCDIC,NOLIST,DECK,LOAD,NOMAP,NOEDIT,NOID,NOXREF

c nnNaNAgsn

ISN 08002 SUBROUTINE TIMEX (NMONDY) 00000860
c noo0oo87o

Ceses THIS ROUTINE FIX INDICES OF SIMULATION AND REAL TIME. anonNnNggn

c 00000890

ISN 0003 DIMENSION NMONDY(12) Q0000900
ISN 0004 DATA NDAYHR/24/,NHRSEC/3600/ 0000091n
[ 00000920C

ISN 0005 C OMMON / AADATA/ 00000930
* IM1y M1 KML 3 JUNITSKUNITC, KUNT TG, KUNITP,KUNI TS, KUNITW 00000940

* 4,I1YR,IMO, IDAY, IHR,ITM,ITMHR ,ITSEC, ITOTHR,ITSTEP,DT,TM,TSEC 00Cc00950

* JLPRINT,LTSTOP,LTSOUS,LTWIND 0N00n96n

% JLWRITE(10),LS0US(2)+LTOPsLWTOP,LPQy LWW,LWIND,KWINDsLCRUN,LCHEM 00000970

% 4RAMS(6425),PARM(10)+AL(4) s AK4yHGyHP HS,OLMIN,DCMIN 00000980

* ,PMAX,PMIN,RIB,ZMAX,ZRPQs ZRISE,QBTOT,PQBTOT,U",PHIFHZ,HFZ nnnnngoan

c 00001000

C #%* FIX SIMULATION TIME INDICIES #*x*= 00001010

c 00001020

ISN 0006 TM=TM+DT 00001030
ISN 0007 ITM=TM 00001040
ISN 0008 ITSTEP=1TSTEP+1 00001050
ISN 000S ITMHR=I TM/NHRSEC*NHRSEC 00001060
ISN 0010 TSEC=TM~-I TMHR oeenLnTn
ISN Q011 ITSEC=TSEC 00001080
o 00001090

C %% FIX INDICIES OF MONTH, DAY AND HOUR X% oonol1i1on

c oocoi110

ISN 0012 IF (ITM .NE. ITMHR) GO TO 1190 00001127
ISN 0014 1TOTHR=1ITQOTHR+1 00001130
ISN Q015 THR=THR +1 00001140
ISN 0016 IF ( THR .LT. NDAYHR) GO TO 110 00NnnN11so
ISN 0018 IDAY= IDAY+1 00001160
ISN 0019 IHR= O 00001170
ISN 0020 TF ( IDAY .LE. NMONDY(IMO}) GO TO 110 oonn118n
ISN 0022 IMO=IMO+1 00001190
ISN 0023 IDAY=1 00001200
ISN 0024 IF ( IMO .LE. 12) GO 70 110 nonn12in
ISN 0026 IYR=IYR+1 00001220
ISN 0027 IMO=1 00001230
ISN 0028 112 CONTINUE 00001240
c 00001250

1SN 0029 RETURN 00001260
c DEBUG SUBCHK ocooL270

ISN 0030 END 00001280

=*0PTIONS IN EFFECT=* NAME= MAIN,0PT=02,LINECNT=60,SIZE=0900K,

*0PTIONS IN EFFECT=*
=STATISTICS* SOURCE STATEMEN
*STATISTICS* NO

wxkesk END OF COMPILATION ks

TS = 29 sPROGRAM SIZE

DIAGNOSTICS GENERATED

514

SOURCE,EBCDIC,NOLIST,DECK,LOAD,NOMAP,NOEDTIT,NOID,NOXREF

121K BYTES OF CORE NOT USED



LEVEL

ISN

ISN

ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN

1SN
ISN
ISN

1SN
ISN

ISN
ISN
ISN
ISN
ISN
ISN

21.6 ( MAY 72 ) 087360 FORTRAN H
COMPTLER OPTIONS - NAME= MAIN,OPT=02,L INECNT=60,SIZE=D000K,
SOURCE,EBCDIC,NOLIST,DECK,L OAD,NOMAP,NOEDIT ,NOID, NOXREF
0002 SUBROUT INE UVFLUX ( CPl, C,sU,UZF,0X,DY,RDXsRDY,2ZsEN,FK,
c * Ty JM KMy TMIM, TIKM, LXy LY, TJKN)
Coeee THIS SUBROUTINE COMPUTES THE MORIZONTAL ADVECTION TERMS OF
Ceeas CONCENTRATION EQUATION.
Ceeee THIS PROGRAM CAN BF USED FOR X AND Y ADVECTION BY INTERCHANGING
Ceeese VARIABLES ARGUMENTS IN CALL STATEMENT.
Ceeee THE SECOND ORDER CENTRAL FINITE DIFFERENCE SCHEME IS USED,
Cease THE 3-D VARIABLE A(I,d,K) 1S REPRESENTED BY VECTOR A(lJK).
C
0003 DIMENSION
* CPLOTUKM)»COTJIRM) UL TJKN) JUZFE(KM)
* POX(IM),DY(JM) 4yRDXCIM) o RDY(JIM) , Z (KM}
* sEK{IM) ,EX(IM)} DTDXI(40)
0004 COMMON /AADATA/
* IML, JM1,KM1, JUNITy KURITCo KUNI TG KUNI TP, KUNITS,KUNITW
*  TYR,IMO, IDAY,IHR, ITM, ITHMR, ITSEC, ITOTHR, ITSTEP,DT,TH, TSEC
* G LPRINT,LTYSTOP,LTSOUS,LTWIND
*  JLWRITE(10),LSCUS(2),LTOP,LWTOP,LPQ, LWW,LWIND ,KNIND,LCRUN, LCHEM
*  yRAMS(6425),PARMILO) ¢ AL (&) ¢ AKoMGyHPHS OLMIN, DCMIN
* JPMAX,PMIN,RIB, IMAX,ZRPQ,ZR]ISE,QBTOT,PQBTOT,U0,PHIFHL,HFZ
C
C *xxx COEFFICIENTS OF FINITE DIFF. FORMULA ##*=
0005 IMlleIM-~1
0006 M1 1= gp=-1
0007 EK(1)=0.5
(ee]e} ] FK{IM)}=0,.5
0009 DO 10 I=2,1IM
0010 FK{I-1)=1.0/(1.0+RDX(I))
0011 10 EK(I)= ROX(I)*FK(I~-1)
0012 KK=0
0013 DO 30 I=1,1IM
0014 30 DTDXI(I)=DT/DX(I)
C
C *xx COMPUTE ADVECTION %#x
0015 KN=TJKN/T MM
0016 KN1=KN+1
0017 KKVMAX= (KN—1)*IMJM
0018 KKV=~TMJM
c
001¢° DO 500 K= 2,KM
0020 KK= KK+ TMIM
0021 KKY=KKY+TMIM
c FOR X GT KN1l, THE WIND ARE THE SAME AS K=KNl.
0022 IF { K 6T, KM1) KKV=RKVMAX
0024 IK= Z(K)
C
C *%x PROCESS INTERIOR GRID POINTS *»x
0025 JJ=—-LY¥ -
0026 DO 200 J= 1,JM
0027 JJd= JJeLY
0028 JLY=JJ
0029 ILX= ~-LX
003¢C DO 150 {' 1,ImM11

49

00001290
00001300
00001210
00001320
00001330
00001340
00001350
aoen1agn
00001370
ooo00138n

neen1390

00001400
00091410
00001420
00001430
AANN1 440
00001450
00001460
000N 4TA
00001480
NO0O1490
000N 5NN
00001510
00001520
ANONLS3N
00001540
20001550
00001560
00001570
0OOrLSRN
00001530
00001800
noan161n
00001620
00001630
00001640
00001650
NANNLE60
00001670
00001680
poaNL 60N
00001700
00001710
n0001720
0000173
00001740
00001750
00001760
0nnA1 TR
00001789
00001790
no001 800
00001810
00001820
00001830
00001840
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ISN 0031 ILX= ILX+ LX 00001850
ISN 0032 IJ= 1+ TLX+JLY 00001860
ISN 0033 1JK = IJ+KK 00001870
ISN 0034 TJKV=TJ+KKV 00001880

c ALF= DTDX*(U(TIJKVI+U(TJKV+LX) ) nern189n
ISN 0035 ALF= DTDXI(I)}*U(IJKV)*UZF(K) 00001900
ISN 0036 AFl= ALF 00001917
ISN 0037 A3= AF1*AFl aoenl19z2n
ISN 0038 CIJK= C(1JK) 00091930
ISN 0039 CIJK1l= C(TJK+LX) 00001949
ISN 0040 CPIJK =CP1l(1JK) 00001950
ISN 0041 CPIJK1=CPl(IJK+LX) Q0001960
ISN 0042 Ti= CIJK+CTJKL nnNNn197N
ISN 0043 T3= CIJK-CIJK1 00001980

Ceeee UF IS FLUX FROM ONE GRID PJOINT TO ANOTHER. 00001999
ISN 0044 ’ UF=AF1*T1+A3%T3 [alalaterdatels]
ISN 0045 CCIJK =CPIJK —UF*EK(T1) 00002010
ISN 0046 CCIJK1I=CPIJKL+UF*FK(T) 00002020

Cewss CHECK TOTAL FLUX IS NOT EXCEED THE MASS IN UPWIND GRID 000020320

Cesoes CELL., IF EXCEEDED, READJUST THE FLUX TO PREVENT THE 00002040

Ceees VYALUES OF C TO BECOME NEGATIVE DUE TO TRUNCATION ERROR. noenznsn
ISN 0047 IF ({(CCIJK GE. 0.0} JAND. (CCIJK1l .GE. 0.0})} GO 70 11C 00002N60
ISN 0049 IF ( CCIJK .LT, O.) UF=CPIJK/EK(I) 00002070
ISN 0051 IF ( CCIJKY LT. 0.0) UF==CPIJKL/FK(1) onpnzngn
ISN 0053 CCIJK =CPIJK —UF*EK(T) 00002090
ISN 0054 CCIJK1=CPIJK1+UF*FK(TI) 00002100
ISN 0055 110 CPI(IJK}=CCIJK 000N2110
ISN 0056 CPL(TJK+LX)=CCIJUKL 00002120
ISN 0057 150 CONTINUE 0000213~
ISN 0058 200 CONTINUE 00002140

C o0N02150

C *%x PROCESS INFLOW AND OUTFLOW BOUNDARY GRID POINTS ek 00002160

C 00002170Q
ISN 0059 00 400 I= 1, IM, IM1l 00002180
ISN 0060 ILX= (I-1)*LX nnan219n
ISN vo6l JLY= -LY 00002200
ISN 0062 DO 350 J= 1, JM 00002210
ISN 0063 JLY= JLY+ LY oQnn222n
ISN 0064 IJ= 1+ ILX+JLY 00002230
ISN 0065 IJK = TJ+KK nNnpo0224n
ISN 0066 TIKV=TJIK-TMIM 00002250
ISN 0067 IF ( K «GT. KN1) TJKV=TJ+KKVMAX 00002260
ISN 0069 IF { T .EQ. IM) GO TO 329 onON227Nn

c ALF= DTDX*(U{(TJKV)+U(TJIKV+LX)) 00002280
ISN 0071 ALF=DTDXI(I)*U(IJKV)IXUZF(K) 000N2290
ISN 0072 IF { ALF «.GT. 0.0 ) GO TO 330 anen230n
ISN 0074 CIJK=C(IJK)} Q0002310
ISN 0075 CIJK1=C{TJIK+LX) 00002320
ISN 0076 T3=CIJK-CIJK1 noen233a
ISN 0077 UF= ALF=*T3 00002340
ISN 0078 IF (CIJK1 .LT. UF) UF=CIJK1 00002350
ISN 008C CPL{TJK)= CIJK+UF 00002360
ISN 0081 GO TO 330 00002370
ISN 0082 320 CONTINUE nAOO238N

C ALF= DTDX*(U(TJKV)+U(TJKV=LX)) 00002390
ISN 0083 ALF=DTDXI(I)%U(TIJKVI*UZF(K) 00002400
ISN 0084 IF { ALF .LT. 0.0 ) GO TO 330 00002410

ISN 0086 CIJK=C{IJK) 00002420
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I'SN 0087 CIJK1aC (TJIK-LX) 00002430
ISN 0088 T3=CIJK1-CIJK 00002440
ISN 008® UE= ALF*T3 noONN245°
ISN 0090 IF (CTJK1 «LT. UF) UF=CIJKl 00002460
c OUTFLOW BOUNDRY ,FIRST ORDER UPSTREAM SCHEME 1S USED esee. 00002470
C NOTE THAT CIJK IS OLD TIME C ... 00002480
ISN 0092 CPL{IJK)= CIJK+UF 00002490
ISN 0093 339 CONTINUE 00002500
ISN 0094 IF ( CP1(TJK) oLTe 0.0} CPL(IJK}=0.0 00002510
‘ISN 0096 350 CONTINUE 00002520
ISN 0097 400 CONTINUE 00n0n2530
C 00002540
ISN 0098 500 CONTINUE 00002550
C oo0n2560
ISN 0099 RETURN 00002570
c DEBUG SUBCHK 00002580
ISN 0100 END oconn2s59n
*0OPTIONS IN EFFECT* NAME= MAIN,0PT=02,LINECNT=60,SIZE=0000K,
*0OPTIONS IN EFFECT* SOURCE, EBCDICyNOLIST +DECKyLOAD,NOMAP,NOEDIT,NOID,NOXREF
*STATISTICS*™ SOURCE STATEMENTS = 99 ,PROGRAM SIZE = 2228

*STATISTICS* NO DIAGNOSTICS GENERATED
wewwkk END OF COMPILATION * ks 109K BYTES OF CORE NOT USED



LEVEL

ISN

ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN

ISN

21.6

52

MAY 72 ) 057360 FORTRAN H

COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,

0002

0003

0004

0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027

0028

0029

C

C
Ceeeo
C
Coovns
C
C

100

*0PTIONS IN EFFECT*

*0OPTIONS IN EFFECT*

*STATISTICS*
#STATISTICS*

sxxxex END OF COMPILATION #okkwux

NO

SOURCE,EBCDIC,NOLIST,DECK,LOAD,NOMAP,NOEDIT,NOI10,NOXREF

00002600

SUBROUT INE UVINTP (UUsVV,yIN;JNsU,V,IM,JIM,DX,DY,DELX} 0000261 N
QnNnn262n

THIS ROUTINE OBTAINS THE SURFACE WIND FIELD AT NEMERICAL 00002630
GRIDS BY INTERPOLATING ANALYZED FIELD AT WIND GRIDS. 00002640
THE INTERPOLATION SCHEME IS BI-LINEAR. on0N2650
DELX -~ DIMENSION OF WIND GRID. 00002660
00002670

DIMENSION UUCINyJIN} s VVIIN,JIN) ;U(TMe M) ,VIIMsIM) 000n268n0
€ s DX{IM) DY {JM) 00002690
00002700

IF ((IMeLT.IN).ORW(JM.LTLUN)) RETURN QONNA2710
00002720

DELXI=0.001/DELX 00002730
YJ=-DY({1)*n.5 00002740
DO 100 J=1,JM 00002750
YJI=YJI+DY (J) neanN276n
YW=YJ*DELXI+1.0001 0eo0n2770
JW=YW 00002780
Q=YW-JW neoNr2790
Ql=1.-Q ogponzsno
XI=-DX{1)*0.5 00002810
DO 1CO I=1,1M 00002820
XTI=XI+OX(1) 00002830
XW=XI*DELXI+1.0001 QaeoNze4n
TW=XW 00002850
P=XW-1W 00002860
P1=1.-P aonnzaTe
D1=P1*Q1l 00002880
D2= P*Ql 00002899
D3=Pl% Q 0000290N
D4= P* Q 00002910

ULT+»J)=D1*UULTW  JWIHD2%UU(TW+] 3 JWI+D3XUU( I W, JWHL ) +D4XUU{TW+1 , JW+1)NO00292N0
VII 3 J)=D1*VV{IW, JWIH+D2EVV(IW+1 5 JW)+D3=VV{IW, JW+ 1)} +04xVV(IW+1,  JW+1)00002930

CONTINUE 00002940

00002950
RETURN 00002960
DEBUG SUBCHK 000029790
END onQn29sn

NAME= MAIN,0OPT=02,LINECNT=60,SIZE=0000K,

SOURCE,EBCDIC,NOLIST,DECK,LOAD,NOMAP,NOEDIT,NOID,NOXREF

SOURCE STATEMENTS = 28 ,PROGRAM SIZE 1220

DIAGNOSTICS GENERATED

121K BYTES OF CORE NOT USED



LEVEL

ISN

ISN
ISN

ISN

ISN
ISN
ISN
ISN
ISN
ISN
15N
ISN
ISN
ISN
ISN
ISN
ISN

ISN

ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN

21.6 ( MAY 72 ) 0S/360 FORTRAN H
COMPILER OPTIONS -~ NAME= MAIN,OPT=02,L INECNT=60,SIZE=009"K,
A SOURCE,EBCDIC,MOLIST 4 DECK,LOAD, NOMAP,NOEDIT yNOID,NOXREF
C
0002 SUBROUTINE UVZIF (UsVoULoV1sULFoVIF \MIF,ZyTM;JIM, KM, KN,LX)
c
Coeee THIS SUBRDUTINE COMPUTES VERTICAL WIND PROFILE.
0003 DIMENSION U(IM,JlyKN) ,VIIN, UM, KN) UL (TM, JM) VL (TM,IM)
0064 DIMENSION Z(KM),UZF(XM),VIF{KM)} WZIF(KM)
c
0005 C OMMON /AADATA/
* TM1y JM1, KM1yJUNTI T KUNITC, KUNTTGyKUNITP,KUNITS KUNITW
* HIYR, IMO, IDAY, IMR,ITM,ITMHR , ITSEC, ITOTHR,ITSTEP,DT,TM,TSEC
* JLPRINT,LTSTOP,LTSOUSLTWIND
*  SLWRITE(10),LSOUS(2)4LTOP,LWTOP,LPQ, LW, LWIND,KWIND,LCRUN, LCHEM
* JRAMS(5,25)PARM(LIO)1AL(4) s AK MGy HPHS,OLMIN,DCMIN
*  yPHMAX,PMIN,RIB,IMAX, IRPQ, ZRISE,QBTOT,PQBTOT,U0,PHIFHZ,HFZ
c
c
c
C
Ceoes COMPUTE WIND POWER LAW CONSTANY AND WIND ANGLE CHANGE.
0006 UVYP=PARM(]1)
0007 THETAP=PARNM (2)
o00s P=PRIN
Qd0e 1F ((UVP.LE.N.5).,0R, {UVP.GE.30.)) GO TO 10
0011 PALOG(UYP/PARM{1))*D. .8
0012 IF ((PARM(1).GEe6.) . AND.(P.GT.Ne3)) P=0.3
0014 10 CONTINUE
0015 IF (P.LT.PHIN) P=PMIN
0017 IF {(P.GT.PMAX) P=PMAX
0019 DTHETA=THETAP-PARM(2)
0020 IF ((THETAP,.GY ,360.).0R, (PARM(2).6T.360.)) DTHETA=0.
0022 IF (ABS(DTHETA).6T.180.) DTHETA=DTHETA-SIGN(1l.,DTHETA}*360.
0024 IF (ABS (DTHETA).GT.25.) DTHETA=25.%*SIGN(1.,DTHETA)
c
c
002é&6 GO TO (100,200,300} ,LWIND
C
[+ : LWIND=1 -—
Cesee LWIND=1, ALL UPPER WIND ABOVE MHEIGMT HP ARE SAME AS OBSERED,
0027 10C CONTINUE
0028 AHPZIS=1.0/ALOG(HP/HS)
0029 DO 190 K=2,KN
0030 IK=Z(Kel)
0031 IF (IK.GE.HP) ZIK=HP
0033 DO 190 J=1,JM
0034 DO 190 I=1,IM
0035 UK=U1(I4J)
0036 VK=v1(I,J)
0037 IF( LX .EQ. 1) 6O 7O 110
0039 UK=V1(1,J)
0040 VK=Ul(I,4)
0041 110 CONTINUE
c
0042 CALL WINDER { UK VKUV, THETA,1)
0043 IF ( UY .EQ. ©0.0) GO TO 130

0045

IF { UVP .LE. U¥) GD TO 150
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LU LY TL
00003000
00003010
aonn3nzn
00002030
00003040
00003050
00003060
00003070
00003080
00003090
[\alelax 3100}
00002110
00003120
I LETEL
00003140
00003150
[alalalak B ¥ 1ol
00003170
00003180
00003160
00003200
anen321n
00003220
000032390
ANON3 24N
00003250
00003260
000N2270
00003280
asonnizen
00002300
00003310
onnn33I2Nn
0001731330
00003340
00003350
000N3360
00003370
£000338N0
00003399
00003400
00003410
00003420
0N0N3431
00003440
00003450
0NONA346N
00003470
00003480
00nN3490
00003500
00003510
00003520
00003530
eLLYF L V)



ISN
ISN
ISN

ISN
ISN

ISN
1SN
1SN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

0047
0048
0049

0050
0052

0053
0054
0056
0057
0058
0059

0060
0061
0062
0063
0064
0065
0066
0067
0068

0069
0070
0072
0073
0074
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085
0086
0087
0088

0089
0090
0091
0092
0093
0094
0095
0096

Coonse

120

Cooas
130

150

190

[aNeNeNaNel

200

227

230

299

P ALOG( UVP/UV }*AHPIZS
UVZ= UV*(ZK/HS)**P
DTHETA= THETAP- THETA
AVOID DTHET GT 180. DEG

IF ( ABS (DTHETA} .GT. 180.) DTHETA=DTHETA-SIGN(1l.,DTHETA)*360.

THETAZ= THETAP-{HP-ZK)}/ (HP— HS}* DTHETA

CALL WINDER (UKyVK4UVZ,THETAZ, 2)
IF ( tX .EQ. 1} GO TO 150

UXx= UK

UK= VK

VK= UX

GO TO 159

IF UV=0., PARABOLIC PROFILE IS ASSUMED
ZPS= (ZK-HS)/{HP-HS}

UVZ= UVP*(1.0- ZPS*ZIPS}

THETAZ= THETAP

GO TO 120

CONTINUE

ULT,3,K)=UK

V{IsJsK}=VK

CONTINUE

GO TO 400

LWIND=2

LWIND=2 , UPPER WIND HAS SAME DIRECTION AS SURFACE WIND.
THE WIND SPEED ARE COMPUTED BY POWER LOW.

CONTINUE

IF(KN .GT. 1} GO TO 230

DO 229 K=2,KM

ZK=Z(K)

IF(ZK «GTe HP) ZK=HP

UZF{K)=(ZK/HS)**P

CONTINUE

GO TO 4090

CONTINUE

DO 290 K=2,KN

IK=Z(K+1)

IKP=(ZK/HS}**P

DO 290 J=1,JM

DO 290 I=1,1IM

U(I+d34KI=ULLT,J)%ZKP

VI 4JsK)=V1(1,J)*ZKP

CONTINUE

GO TO 40"

—————————————————————————— LWIND=3 —=——mmmm o

LWIND=3, UPPER WIND HAS EQUAL ANGLE CHANGE AS OBSERVED DATA.

CONTINUE

DO 390 K=2,KN
IK=Z(K+1)
ZKP={ZK/HS) %P
ZKTHE=(ZK—HS)/(HP=HS)
0O 390 J=1,JM

DO 390 I=1,1M
UlTIJ=U1(1,J)
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000Na55n
00003560
00003570
noonN3sgn
00003590
00003600
nNON3610
00002620
0000363N
00003640
00003650
nanN3660
00003670
00003680
nNANN3690
00003700
00003710
noQN3T2N
00003730
00003740
00003750
00003760
0nQN3TTN
00003780
00003790
npnj3gnn
00C02810
00003820
00NN383n
00003840
00093850
00N03860
00003870
neno3880
00003890
00003900
nnoN3919
00002920
00003930
000N3949
00002950
00002960
0000397Nn
00003980
noNN399n
00004000
n0N04010
neoNan2n
00004030
00004040
aNe04ns0
00004060
00004070
00004080
00004090
nNNO04L10N
00004110
00004120
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ISN 0097 V11J=V1(I,J) 00004137
c fORNGL 4N
ISN 0098 CALL WINDER {ULTJ(V1IJsUVL,THETAL,1) 00004150
1SN 0099 UVIK=UV1*IKP : 00004160
1SN 0100 THETAZ= THETAl+ ZKTHE®DTHETA 000N41TN
o 00004180
ISN 0101 CALL WINDER (UK, VKUVZK, THET AZ,2) 00004150
ISN 0102 UCT d,K}= UK N 0004200
“ISN 0103 VII,d,K)= VK 00004210
ISN 0104 390 CONTINUE 00004220
ISN 0105 400 CONTINUE 00004230
c 00004240
ISN 0106 RETURN 00004250
c DEBUG SUBCHK 00004260
ISN 0107 END 00004270
*OPTIONS IN EFFECT* NAME= MAIN,0PT=02,LINECNT=60,SIZE=0000K,
*OPTIONS IN EFFECT* SOUKCE s EBCDICNOLIST yDECK, LOAD,NOMAP,NOEDIT,NO1D,NOXREF
*STATISTICS* SOURCE STATEMENTS = 106 ,PROGRAM SIZE = 2726

*STATISTICS* NO DIAGNOSTICS GENERATED

weknsd END OF COMPILATION ®wmwmx 97K BYTES OF CORE NOT USED
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LEVEL 21.6 ( MAY 72 ) 35/36C FORTRAN H

COMPILER OPTIONS ~ NAME= MAIN,OPT=02,LINECNT=60, SIZE=NN)NK,
SOURCE,EBCDIC,NOLIST,DECK,LOAD,NOMAP,NOEDIT,NOID,NOXREF

C 00004280
ISN 0002 SUBROUTINE WINDER ( U, V, UV, THETA, 1) oQNN429n
C 00004300
Ceses THIS SUBROUTINE CONVERTS WIND VECTOR TO COMPONENT DR 000N4310
C WIND COMPONENTS TO VECTOR, U=E-W WIND,V=N-S WIND, 00004320
C UV=WIND SPEED, THETA=WIND DIRECTION.IN DEGeses 20004330
Ceaao I=1 CONVERT U,V TO UV, THETA IN DEG ON0N434N0
Ceess I=2 CONVERT UV, THETA TQ U,V 00004350
C 20004360
ISN 0003 DATA PAIDEG /57.295776/ oenN437N
Ceees PAIDEG=180./3.1416 00004380
C 00004399
ISN 0004 IF ( T «GT. 1) GO TO 100 00rn44nn
ISN 0006 UV= SQRT (UxU+V*V) N0004410
ISN 0007 IF (Uv .EQ. 0.0) GO TO 20 00004429
ISN 0009 THETA = ATAN2 (-U,—-V)*PAIDEG n0004430
iSN 0010 IF (THETA .LT. 0.0) THETA= THETA +360.C 00004440
ISN 0012 RETURN oNnD N4 45N
C 00004460
ISN 0013 20 THETA=0.0 00004470
ISN 0014 RETURN NONN4L48N
C N0004490
ISN 0015 100 ATHETA= THETA/PAIDEG 00004500
ISN 0016 = -UV=SIN(ATHETA) NONN4S1IN
ISN 0017 V= —-UV*COS{ATHETA) 00004520
C ) 00004520
ISN 0018 RETURN 000N4540
C DEBUG SUBCHK 00004550
ISN 0019 END 00004560
*OPTIONS IN EFFECT= NAME= MAIN,OPT=02,LINECNT=60N,STZE=NNONK,
*OPTIONS IN EFFECT=® SOURCE,EBCDICyNOLIST,DECK,LOAD,NOMAP,NOEDIT,NOID,NOXREF
*STATISTICS* SOURCE STATEMENTS = 18 ,PROGRAM SIZE = 564

*STATISTICS®* NO DIAGNOSTICS GENERATED

*xsx%% END OF COMPILATION srsnx 125K BYTES OF CORE NOT USED



LEVEL

ISN

ISN

ISN

ISN

15N
1SN
ISN

ISN

ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

21.6 ( MAY 72 ) 0S/360 FORTRAN H
COMPILER OPTIONS - NAME= MAIN,0OPT=02,LINECNT=60,SIZE=0000K,
SOURCE 4EBCDIC,NOLIST s DECK,LOAD,NOMAP4NOEDIT 4 NOTD,NOXREF
6002 SUBROUTINE WINDGR {(ULsV1,UU,YVsNEAR,USTNsVSTNsXSUTM,YSUTM
& r TUTM, JUTM DX sDY s IMy JMy INy INyNS)
[
Ceeee THIS ROUTINE GENERATES WHOLE WIND FIELD FROM WIND DATA MEASURED
Cc AT THE STATIONS.
c
0003 DIMENSION UL(IMyJM) sy VI(IMyIM) ;UU(IN, N ,VVEIN, IN}4NEARCIN,IN)
[3 s USTN(NS) y VSTN(NS) s XSUTMINS ) s YSUTM(NS)
& s IUTMIM) , JUTM(JIM) ,DX(IM),DY(JIM)
0004 COMMCN /AADATA/
* IMI 3 JIMLKML oJUNIT KUNITCoKUNITG,KUNTTP,KUNITS,KUNITW
* 3 I1YR, IMO, IDAY,IHRsITM,ITMHR s ITSEC, ITOTHR,ITSTEP,DT,TM,TSEC
% JLPRINT,LTSTOP,LTSOUS,LTWIND
*  GLWRITE(10),LSOUS(2)sLTOPsLWTOP,LPQy LWW,LWIND,KWIND,LCRUNyLCHEM
*  yRAMS(6425)PARM(10)sA1(4) s AK HG4HP ,HS,OLMIN,DCMIN
* 3 PMAX , PMIN,RIB, ZMAX,ZRPQs, ZRISE,QBTOT,PQBTOT,U0,PHIFHZ,HFZ
c
0005 IF ((INGT4IM)OR.{JINGT.JM}) RETURN
C
C *%k KWIND = 3 UNIFORMED WIND FIELD.
0007 IF (KWIND.NE.3) GO TO 200
0009 UVS=PARM(1]}
0010 THS=PARM( 2)
c
0011 CALL WINDER (USTA4VSTASUVSTHS,2)
c
0012 DO 100 J=1,JM
0013 DO 100 I=1,1IM
0014 UL(T,J)=USTA
0015 V1(1¢J)=VSTA
001e 1n0 CONTINUE
0017 RETURN
c
C ok KWIND = 4 VARIABLE WIND FIELD. %%
Ceese WEIGHTED INTERPOLATION SCHEME IS USED.
0018 200 CONTINUE
0019 IF (KWIND.NE.4) RETURN
[o
Ceaee SPECIFY WIND GRID, RADIUS OF INFLUENCE AND FIND A NEAREST
C STATION TO WIND GRID (I,J)
0021 IF (ITM.NE.O) GO TO 300
0023 IDELX={ IUTM(IM)~TUTM{1)+0.0UL*DX{IM) )}/ (IN-1}+0.1
0024 DELX=IDELX
0025 IDELY=( JUTM(JIM)=JdUTM(1)+0.001*DY(JM) )/ (UN=1)42.1
D026 DELY=IDELY
0027 IF (DELX.LT.DELY)} DELX=DELY
0029 RTYEST=( 2. %DEL X} *%2
0030 IRAD=2
0031 DO 250 J=1,JN
0032 DYB=(J-1)*DELX+JUTM(1)
0033 DO 250 I=1,IN
0034 DXB=(T~1)*DELX+IUTM{1)
0035 SDIST=1200.

0036

DO 230 K=1,NS
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00004570
nO0N4580
00004590
00004600
0004611
00004620
0000463 N
n00N4640
00004650
00004660
00004670
00004680
00004699
00004700
00004710
nO0N4T20
00004730
00004740
00004750
00004760
0enn4aT7A
00004780
00004790
00NN4BON
00004810
00004820
00004830
00004840
00004850
00004860
00004870
00N 04880
00004890
00004900
00rA4a1A
00004920
00004930
00004940
00004950
00004960
0n0N49TN
00004980
00004990
00005000
00005010
anNNnAsp2n
00005030
00005040
0005050
00005060
00005970
00005080
00005090
10005100
00005110
00005120



1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN

ISN
ISN
1SN

ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

0037
0038
0039
0040
0042
0043
0044
0045
0046

0047
0048
0049
005C
0051
0052
0053

0055

0056
0057
0058

0059
0060
0061
0062
0064
0065
0066
0067
0068
0069
0070
0071
0073
0075
0076
0077
0078
0079
0080
0081

0082
0083
0084
0085
0086
0087
0088
0089
0090

230
250

C w%x
300

310

C *%x%

350
380

400

C ek

DDX=DXB—XSUTM(K)
DDY=DYB-YSUTM{K)
DISTR=DDX*DDX+DDY*DDY

IF (DISTR.GT.SDIST) GO 7O 230
SDIST=DISTR

KK=K

CONTINUE

NEAR(I, J)=KK

CONTINUE

COMPUTE U AND V FROM OBSERVED UBAR AND THETA AT STATION.
CONTINUE

DO 310 K=1,NS

UVS=RAMS(1,K}

THS=RAMS(2,K)

USTN(K)=99.9

VSTN(K)=99.9

IF {(UVS.GE.50.).0R, (THS.GT.360.)) GO TO 3190

CALL WINDER (USTA,VSTA»UVS,THS,2)

USTN(K}=USTA
VSTN{K)=VSTA
CONTINUE

OBTAIN INITIAL GUESS FIELD =*%x*
D3 4C0 J=1.J4N

DO 400 I=1,IN

KK=NEAR(I4J)

IF (USTN(KK).LT.50.) GO TO 380
DXB=(I-1)*DELX+IUTM(1}
DYB=(J-1)*DELX+JUTM(1)
SDIST=129N.

DO 350 K=1,NS
DDX=DXB-XSUTM(K)
DDY=DYB—YSUTM(K)
DISTR=DDX*DDX+DDY*DDY

IF (DISTR.GT.SDIST) GO TO 359
IF (USTN{K}.GT.50.) GO TO 350
SDIST=DISTR

KK=K

CONTINUE

CONTINUE

Ul(I,J)=USTN(KK)
V1{I4J)=VSTN(KK)

CONTINUE

ITERATION **%

DO 420 J=1,JN
DO 420 I=1,IN

D=0.

USUM=0,

VSUM=0,
KIS=MAXO((I-IRAD), 1)
KIF=MINO((I+IRAD), IN)
KJS=MAXO((J-TRAD), 1)
KJF=MING( (J+TIRAD) ,IN)

00005137
nOON5147
00005150
00005160
Qr0a5170
00005180
00005190
[alaYalal-tdalal
00005210
00005220
nO0N5230
00005240
00005251
00005260
00005270
onnns28n
00005290
00005300
o0nns310
00005320
00005330
aAN005340
00005350
00005360
00005370
00005380
00005390
00005400
00005410
ONRO542N0
00005430
00095440
00005450
00005460
90075470
00005480
00005490
nNANNS50"
00005510
00005520
00N0553n
00005540
00005550
00005560
00005570
000N5580
00005590
00005600
00005617
00005620
00005630
00015640
00005650
00005660
00005670
00005680
NO0"569N
00005700
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ISN 0091 DO 410 KJ=KJS,KJF 00005710
1SN 0092 RY={J=KJ)*(J=KJ) 00005720
ISN 0093 DO 410 KI=KIS,KIF nonN5730
ISN 0094 RX=(I-KT}*{I-KI) 00005740
ISN 0095 RDIST=RX+RY } 0000575N
ISN 009¢& IF ((RDIST.GT.RTEST).OR{RDIST.LE.0.01)) GO TO 41N oonN5760
ISN 0098 DISTSQ=1./RDIST 0Cc005770
ISN 0099 USUMsUSUM+UL (KI,KJ)*DISTSQ 00005780
ISN 0100 VSUM=YSUM+V1(KI,KJ}*DISTSQ 0000579¢C
.ISN 01¢1 D=D+DI5TSQ 00005800
ISN 0102 410 CONTINUE nnonsg1n
ISN 0103 UUlI,J)=UsSumM/n 00005820
ISN 0104 VV{I,J)=VSUM/D 00005830
ISN 0105 420 CONTINUE onnnNsg4n
C 00005850
C »»% OBTAIN WIND AT NUMERICAL GRIDS FROM UU AND VV 00005860
Ciese LINEAR INTERPOLATION IS USED. ) 00N05870
c ) ooons8s0
ISN 0106 CALL UVINTP (UUsVVy INs JNoULyV1eTM,JM, DX, DY, DELX) 00005890
c 00005900
ISN 0107 RETURN 00005910
c DEBUG SUBCHK nnpns920
cc DEBUG INIT (UU,VV,U1l,V1,USTN,VSTN} 000N5930
ISN 0108 END 00005940
*OPTIONS IN EFFECT= NAMEa MAIN,OPT=02,LINECNT=60,SIZE=0009K,
*0PTIONS IN EFFECT* SOURCE,EBCDIC ,NOLIST,DECK, LOAD,NOMAP,NOEDIT,NOID,NOXREF
®STATISTICS* SOURCE STATEMENTS = 107 ,PROGRAM SIZE = 3452

*STATISTICS* 'NO- DIAGNOSTICS GENERATED
*udkas END OF COMPILATICN #smaak 97K BYTES OF CORE NOT USED



LEVEL 21.6 ( MAY 72

ISN

ISN

ISN

ISN
ISN
ISN

1SN

ISN
ISN
ISN

ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN

) 0S/360 FNRTRAN H

COMPILER OPTIONS NAME= MAIN,OPT=02,L INECNT=6C, SIZE=JINOCK,

0002

0003

c004

0005
0006
0007

0008

0009
0010
0012

0013
0014
0015

0017
0018
0019
0021
0022

C

SOURCE,EBCDIC,NOLIST,DECK,LJAD;NOMAP,NOEDIT,NOID,NOXREF

SUBROUTINE WINDIN ( UsVyWsUL,V14UU,VV,NEAR,USTN,VSTN,UZF,VZF,WZF

* ¢ XSUTM, YSUTM,TUTM,JUTM,Z,DX,DY,DZ

c
Cosesn
C
C eee

[aNeRel

Ceene

[aNeNal

C
800
870
880

¥k

[aEaNeNel

(@}

Coons
100

Cenae
2N
210

[aNe Vel

* s IMy UM KMy TMIM, TUKN TNy JNs KNy IS ,NS)

THIS ROUTINE READS IN SURFACE WIND FIELD AND RAMS DATA.

IT CALLS ROUTINE UVZF AND WAZF TO CONSTRUCT 3-D WIND (U,VsW)
KWIND = INPUT OBJECTIVE ANALYZED WIND UL(TM,JM) & V1{IM;JUM};
: INPUT SUBJECTIVE ANALYZED WIND UU(IN,JN) & VV{IN,JN);
: INPUT RAMS DATA AND GENERATE UNIFORM WIND FIELD;

1 INPUT RAMS DATA AND GENERATE VARTABLE WIND FIELD.

= DATA FROM RAMS STATION. J IS STATION INDEX.

~ U

RAMS{TI,J

I=1, WIND SPEED; =2, WIND DIRECTION; =3, 1ST LEVEL TEMP,

=4, 2ND LEVEL TEMP; =5, S02 CONC.; =6, RADIATION.

DIMENSION
UCIMyIMyKNYy VIIMpJMKN) o W(IM,JIM, KN}
sULCIM,IM) s VI(IM,IM) s DX (JIM) DY (JM)}yDZEKM),Z (KM}
sUUCINGIN) s VVIINLJIN) , IS(NS),UZF(KM),VZF(KM) ,WZF(KM)
s NEAR(IN, UN) 3 XSUTM{NS) s YSUTM(NS ), IUTM(IM), JUTM(JM)
yUSTNINS) s VSTNINS)

#* RO

COMMON /AADATA/
IMY1y MY, KMY , JUNTT 4 KUNITC, KUNTITG o KUNITPKUNI TS, KUNITH
s IYR, IMO, IDAY, IHRy ITMy ITMHR, ITSEC+ ITOTHR, ITSTEP,DT,TM,TSEC
s LPRINT,LTSTOP,LTSOUS,LTWIND

yRAMS (6,25)yPARM(10)yAL(4) s AKyHG,HP,HS, OLMIN,DCMIN
y PMAX ,PMIN, RIB, ZMAX, ZRPQ+ ZRISE,QRTOT,PQBTOT,UD,PHIFHZ,HFZ

# o w o R

FORMAT (413/,(3(1XyF3.1,F3.0,2F4.1,F3.0,F4.0)})
FORMAT (' *END IN READ WIND DATA* ')
FORMAT (' *ERR IN READ WIND DATA* °®)

INPUT WIND AAD RAMS DATA ¥k

GO TO (100,200,300,300}), KWIND

KWIND 1, INPUT PREPROCESSED OBJECTIVE WIND U1l,V1

READ (KUNITW,END=500,ERR=60U) KYR;KMO,KDAY,KHR,Ul,V1,RAMS
IF ((KDAY .NE. IDAY} .OR. {KHR «NE. IHR)) GO TO 1090

GO TO 400

KWIND 2y INPUT SUBJECTIVE ANALYZED WIND UU,VV
CONTINUE
READ (KUNITW,END=500,ERR=600) KYR,KMO,KDAY,KHR,UU,VV,RAMS
IF((KDAY .NE. IDAY).OR. (KHR .NE. IHR)) GO TO 217
INTERPCLATE UUCINsJIN) TO U(IM,JM) BY LINEAR INTERPOLATION
(THIS PORTION OF PROGRAM NEEDS MODIFICATION DEPENDING ON THE
GRID SYSTEM USED IN THE SUBJECTIVE ANALYSIS OF WIND FIELD)
DELX=TM/(IN-1)
DELY=JM/ (JN-1)
IF (DELX.LT.DELY)} DELX=DELY
CALL UVINTP (UU,VV,yINsJNsUL,V1,IM,dM,DX;DY,DELX)
GO TO 400

sLWRITE{10),LSOUS(2)+LTOP,LWTOP,LPQy LWW,LWIND,KWIND,LCRUN, LCHEM

60

00005950
100r596"
0Q0oNns970
00005980
00005990
00006000
AAnNENI N
00006020
00006030
noonengn
00006050
00006060
00006070
00006080
nonoen9N
00006100
co0n6110
naeNnelL2n
00006130
00006140
00006150
00006160
00006170
c0006180
co0ons19n
noens20n
00006210
00006220
napne23n
00006240
00006250
00006260
00006270
noone280
00006297
00006300
f00n6310
00006320
00006330
neeNes4n
00006350
00006360
00006370
00006380
00006399
0Qoo06400C
00006410
naNNE42n
00006430
00006440
NONNE4L5N
00006460
00006477
00006480
00006490
onnOesen



ISN
ISN
ISN

ISN

ISN
ISN
ISN
1SN
ISN
ISN
ISN
1SN
1SN
ISN
ISN
ISN
ISN

ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN

ISN

1SN
ISN

ISN

0023
0024

0025 -

0027

0028
0030
0031
0032
0033
0034
0035
0036
p03s
0039
0040
0041
0042

0043
0044

0045
0046
0047
0048
0050
0051
0052
0053
0055
0056
0057
0058

0059

0061
0062

0063

c
Canoe

[

61

0oNN651n

KWIND = 3 & 4, INPUT RAMS DATA AND CALL ROUTINE WINDGR TO GENERATEF00006520

SURFACE WIND FIELD AT NUMERICAL GRID

300 CONTINUE

400

k%

a0 OO

410

420

450

460

A

[aNelsg]

bkt

[aNaXe!

READ (KUNITW,800,END=500,ERR=600) KYR,KMO,KDAY,KHR,RAMS
IF ((KDAY.NE.IDAY)-QR-(KHR.NE.XHR)) GO TO 3020

CALL WINDGR (ULl ,V14UU,VV NEAR,USTNy VSTNy XSUTM,YSUTM
& s TUTMyJUTMsDX,DY 4 IMy JM, INs JN,NS)

CONTINUE
OBTAIN AVERAGE WIND SPEED AND STABILITY INDEX #xx

IF {ITM.GT.N) GO TO 41r
:$=0,0

TTRAT=0

S8S=5+43,.5

TN=0.0

UBAR=Q,0

DO 420 I=1,NS

IF (RAMS(1,1).6T.50.) GO TO 420
TN=TN+1,
UBAR=UBAR+RAMS(1,1)
CONTINUE

UBAR=UBAR/TN

ESKY=RAMS {6,1)

CALL STABIT (UBAR,ESKY , IHR,55S, ITRAT)
S=§85-3.5

STORE SUMMARY OF METEOROLOGICAL PARAMETERS ON ARRAY PARM

THIS PART OF PROGRAM IS SUBJECTED TO BE MODIFIED ACCORDING
TO STRUCTURE OF RAMS DATA AND TREATMENT OF MISSING DATA.

PARM(1)=UBAR

I=0

I=1+1

IF (RAMS(291).6T.360.) GO TO 450

PARM(2)=RAMS(2,1)

I=0

I=1+1

IF ((RAMS(3571)eGE+99.)+0Rs (RAMS{4+1).GEL99.)) GO TN 460

PARM(3)=RAMS(3,1)

PARM(8)=RAMS (4,1}

PARM(4)=S

PARM{9)=RAMS(6,1)

TF({KWIND.EQ.3).OR. (KWIND.EQ.4)) CALL WINDGR (U1,V1,UU,VV
& yNEARjUSTNyVSTNyXSUTM,YSUTMy IUTMyJUTM,DX DY IM, JMy IN, JN,NS}

COMPUTE UPPER LAYER U AND V #%x
LX=1
CALL UVIF {UgVoULyV1gUZF gVZF sWZFyZs IMy JM KM, KN, LX)

COMPUTE VERTICAL WIND COMPONENT %%*

IF (LWW.GT.0) CALL WWZF

00006530
NoONES540
00006550
00006560
00006570
000065890
00NQ659n0
00006600
00006610
00N06620
00006630
00006640
annnNeesn
00006660
00006670
0N006680
00006690
ononeTON
00006710
00N0&T720

NOONETIN

00006740
00006750
0C006760
00006770
oenneTan
‘00006790
00006800
oonoeslo
00006820
00006830
aeNNeE84n
00006850
00006860
00006870
00006880
noenNE890
00006900
00006910
on0Ne92n
00006930
00006940
00006950
00006960
000N697"n
00006980
00006990
ANooTON0
00007010
00007020
NAQOTN3N
00007040
00007050
oennTNed
00007070
0e007080
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& (UyVsW,DXyDYsDZ 9y IMyIMy KMyKNy LWW, JUNIT) 00007090
ISN 0065 GO0 TO 709 ANAATION
c ocoo7ll0
ISN 0066 500 WRITE (JUNIT ,870 ) oooo07120
ISN 0067 GO TO 700 00007130
ISN 0068 600 WRITE (JUNIT ,880 ) 00007140
C annNnTlsn
ISN 0069 700 CONTINUE 00007160
C 00007170
ISN 0070 RETURN 00007189
c DEBUG SUBCHK o0Cc07190
ISN 0071 END 00007200
*0PTIONS IN EFFECT* NAME= MAIN,OPT=02,LINECNT=60,SIZE=0002K,
*0PTIONS IN EFFECT* SOURCE,EBCDIC,NOLIST,DECK,LOAD,NIOMAP,NOEDIT,NOID,NOXREF
*STATISTICS* SOURCE STATEMENTS = 70 ,PROGRAM SIZE = 2954

*STATISTICS* NO DIAGNOSTICS GENERATED

*ukikx END OF COMPILATION *kaskk 109K BYTES OF CORE NOT USED



LEVEL

ISN

ISN

ISN
ISN

ISN

ISN

ISN

ISN
ISN

ISN
ISN

. ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

63

2l1.6 { MAY 72 ) 0S/360 FORTRAN H
COMPILER OPTIONS - NAME= MAINyOPT=024LINECNT=60,SIZE=000NK,
SOURCE,EBCDIC,NOLIST (DECK,LOAD,NOMAP,NOEDIT ,NOID,NOXREF

00007210
Q002 SUBROUTINE WRITES (Q,IXMAX,IYMAX,I1SIZE,JdS1ZE,1BEG,JBEG, IUTM,JUTM QOONT722N
* s IFORM,JUNIT,RATIO, TITLE) 00007230
C 00007240
Ceees THIS ROUTINE WRITES Q(ISIZE,JSIZE) ON UNIT=JUNIT IN FORM=IFDRM. oneNnT250
c IFORM = NO. OF COLUMES TO BE PRINTED ON ONE LINE. 00007260
c I1 = DUMMY ARRAY FOR TEMPORAL STORAGE 00007270
c 00007280
0003 DIMENSION RFMT1(10),RFMT2(10}RFMT3(10)},TITLE(10),FMTDS(10)} 00007290
* yQUIXMAX s IYMAX )y IUTM(ISIZE) y JUTM(JSTIZE),II(13N0}) ononT73en
c 00007310
0004 LOGICAL*1 FMT1(40)sFMT2(40),FMT3(40),FM(11) 00007320
c 0QCN733N
0005 EQUIVALENCE (FM{1)},IFM1),(FM(5),IFM2) 00007340
* o, (FMT1(1),RFMT1(1) ), (FMT2(1)+RFMT2(1) ), (FMT3{1),RFMT3(1)) 00007350
C ' nneonT73sn
0006 DATA RFMTL1/'(5Xy "y 'SHXU? ' TM=,"','3)]4",! )t ,5%? v/ 00007370
* sREMT2/8(5X, "2 '5H "' I=9' 2 '3014%,"y/ }?y5%" v 00007380
* sREMT3/V(1X,79%214,%,'1X +','3014"," ) V5%t v/ 00007390
* gFM/ P10 127,038,940 ,050,860,070,081,197,10%," */ 00007400
c 0Cc0N7410
0007 RETURN 00007420
c 00007430
[0 - - 0ONNT440
[ 00007450
C *%* PRINT HORIZONTAL SURFACE OF VARIABLE Q % 00007460
[ 00007470
(o e]o]} ENTRY WRITEX (Qy IXMAX,IYMAX,ISIZE,JSIZE,IFORM,JUNIT,RATIO,TITLE} 00007480
c 00007490
0009 8000 FORMAT (10A4,F7.2) 00007500
0010 8040 FORMAT (! esees PAGE = ,15/) 00007510
C8040N FORMAT('l .+.... PAGE *1153/5Xy"IUTM="437144 /45Xy * I='44013//)00007520
C8050 FORMAT (1X,14,14,1X,3014) 00007530
C NO007540
Ceees DETERMINE DOMAIN OF ARRAY Q TO BE PRINTED. 0oro7550
0011 JEND=JBEG+JSIZE-1 00007560
0012 IEND=TBEG+ISIZE-1 000N7T5TN
C 00007580
Ceeee FIX VARIABLE FORMAT STATEMENTS 00007590
0013 IF (IFORM .EQ. 0) GO TO 500 nennTeng
0015 IF1=1FORM/10 00007610
0016 IF (IF1.GT.9) IFl1=9 00007620
0018 1F2=TFORM-IF1*10 00007630
0019 IF (1IF2.EQ.0) 1F2=10 00007640
0021 IF (IF1.EQ.0) IFl=11 nNOONTES0
0023 1F3=120/1FORM 000N7660
0024 IF (IF3.6T.9) IF3=9 00007670
0026 FMT1(13}=FM(IF1) 00007680
0027 FMT2(13)=FM(IF1} 00007690
0028 FMT3{13 }=FM(IF1) 00007700
0029 FMTL(14)=FM(IF2) 00007710
0030 FMT2(14)=FM(IF2) 00007720
9031 FMT3{14)=FM{IF2) conATT3IN
0032 FMT1(16)=FM(IF3) 00007740
0033 FMT2(16 )=FM{1F3) 00007750
FMT3(16)=FM(IF3} Nen0T769

0034



ISN

ISN
ISN
ISN
ISN

ISN

ISN
1SN
ISN

ISN
ISN
ISN
ISN
ISN

ISN
1SN

ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN

ISN

ISN
ISN

ISN

0035

0036
0038
0039
0041

0042

0043
0044
0045

0046
0047
0048
0049
0051

0052
0053

0054
0055
0056

0057
0058
0059
0060
0061
0062

0063
0064
0065
0066

3067

0068
0069

0070

Cooen

Ceone

100

Cecns

C %%

Coeen

200

Cevee

Cecee

300
320
400

500

Coensn
C **x

Covne

8500

DETERMINE NO. OF PAGES PER ARRAY Q TO BE PRINTED
IPT=(ISIZE-1)/I1FORM+1

FIX RATIO OF PRINTED VALUE TO ACTUAL VALUE OF Q
IF (RATIO.NE.O.O0) GO TO 100

RATIO=1000.0

IF (1FORM .GE. 30) RATIO=100.

CONTINUE

PRINT THE SPECIFIED TITLE
WRITE (JUNIT,8000) TITLE,RATIO

ENTERING PRINTING LOOP 3%
DO 400 IP=1,IPT
IA={1P-1)*IFORM+IBEG
IB=TA+IFORM-1

FIX INDICES

DO 200 I=1A,IB
I11=1-TA+1
I1(11)=1

IF ((II(11)+GTo1l00).AND{IFORM.GT<32)) TI(I1)=TI(T71)-100C

CONTINUE

PRINT PAGE NO., INDICES & UTM COORDINATES
IAX=TA-IBEG+]
IBX=TAX+IFORM-1

WRITE (JUNIT,8040) IP,(TUTM(I),I=1AX,IBX},(11(11),I1=14,1IB)

WRITE (JUNIT,8040) IP
WRITE (JUNIT,FMT1) (TUTM(I),I=TAX,IBX)
WRITE (JUNIT,FMT2) (I1(I1),I11=1IA,IB)

PRINT ARRAY Q

D0 320 JJ=1,JSIZE

J=(JEND+1)-JJ

JUTMI=JUTM{JSTZE+1-JJ)

DO 300 I=1IA,IB

I1=1-TA+1

TI(T11)=Q{I,J)*RATIO

WRITE (JUMIT,8050) JUTMJ,J4,(11(11),11=1A,IB)
WRITE (JUNIT,FMT3) JUTMJ,J,(II(11),11=1IA,IB)
CONTINUE

CONTINUE

CONTINUE

RETURN

PRINT VERTICAL CROSS SECTION OF VARIABLE A FOR I=IMC AND J=JMC.

ENTRY WRITEZ (A,ZyRATIOsIM,JM,KM,IMC,IMC,TITLA)

DIMENSION A(IMyUM¢KM),Z{KM)

FORMAT (/' ** VERTICAL PROFILE OF "5A4," AT 1=9,13,';
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AQONTTITIN
00007780
00007799
nNaNTBeNN
00007810
00007820
annnTe3n
0Cc007840
00007850
00007860
00007870
coon7egn
ooocTr8se
00007900
nnan7o1N
00007920
00007930
anenNTa4n
00007950
00007960
noenNT9TN
0eQ07980
00007990
00008000
00008010
00008020
00008030
o0eno08040
[alslatat:Tak-0e]
00008060
00008070
annrgngn
0000809n
nooosL1no
00008110
ooo0812n0
anenglan
00008140
00008150
opnoglen
ooo08170
00008180
nneonglen
00008200
00008210
00008220
oQco08230
00008240
00008250
00008260
0AONg270
00008280
00008290
nonog3on
n0008310
00008320
000C8330

J=t,13,v%%x1)00008340



ISN
ISN
ISN
ISN
1SN

ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
I5N
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN

0071
0072
G073
0074
0075

a076

0077
0078
0079
gosl
0082
0083
0084
008s
0088
o087
ooas
ooa9
08090
0091
0082
0093

0094
0095
0096
0098
0099
Q0100
0101
0102
ulo3
0104
0105
0106
0107
o108
0109
0110

0111
0ll2

8502
8504
8506
8508
8810

Conne

608

610
620

Coace

625

*0PTIONS IN EFFECT*

*OPTIONS IN EFFECT*

*STATISTICS*
*STATISTICS*

FORMAT (/5X, ' XUTH=',3014)

FORMAT (5X,* Im?y301A/4Xs"L",3X,'K?)
FORMAT (/5Xy'YUTM=',3014)

FORMAT (5X,* Jm ', 3074/4X, %20 43X,'K")
FORMAT (1X,214,1X3301¢4)

WRITE (JUNIT,8500} TITLA, IMC, JMC

PRINT Y-Z CROSS SECTION
TA=1

T8=1M

1F (IM.LE.30) GO TQ 60%

TA={IN-30)72+1

18=1A-1+30

CONTINUE

WRITE (JUNIT,8502) (IUTM(I),I=1A,1B)
WRITE (JUNIT,8%04) (I,181A,IB)

J=gMe 1

DO 620 KK=1,KM

K=KM+1~KK

KZ=Z(K)

DO 610 I=TA,1B

II(I}=A(T,4,K)*RATIO

WRITE (JUNIT,8510) KZ,K,(IT1(1)sI=1A,18)
CONTINUE

PRINY X-Z CROSS .SECTION

JA=x]l

JB=JM

IF (JM<LE.31) GO TO 625
JA={JIM-30)/2+1

JB=JA-1430

CONTINUE

WRITE (JUNIT,8506) (JUTM(J),Jd=dA,uB)
WRITE (JUNIT,8508) (JyJd=JA,JB)

I=1MC

DO 640 KK=1,KM

KuiM4+1-KK

KZ=Z(K)

DO 630 J=JA,JB

IT(J)=A{1,,),K}*RATIO

WRITE (JUNIT,8510) KIsKy(I1(J) J=JdA,JB])
CONTINUE

RETURN
DEBUG SUBCHK
END

ILME=  MAIN,OPT=02,L INECNT=60,S1ZE=0000K,
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00008350
00008260
00008370
00008380
neong3an
00008400
00008410
onoNa42n
00008430
00008440
000N845n
00008460
00038470
00008480
00008490
acnngsonn
00008510
00028520
oonngs3n
0000854¢C
00008550
00008560
00008570
onnngsan
00008590
00008600
neonNge1n
00008620
00008630
0ONNBEAN
00008650
00008660
00008670
00008680
noeogeon
00008700
oeorsT71In
ooong72n
00008730
00008740
000n8TsSNn
00008760
0C00B7T0
00008780
00008790
00008800
00008810

SOURCE,EBCDIC NOLIST,DECK,; LOAD,NOMAP,NOEDIT,NOID,NOXREF

SOURCE STATEMENTS = 111 +PROGRAM SIZE =

NO DIAGNOSTICS GENERATED

*sxenx ENO OF COMPILATION *%wukis

4028

97K BYTES OF CORF NOT USFD



LEVEL

ISN

ISN

ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

21.6

( MAY 72 ) 05/360 FDORTRAN H

COMPILER DPTIONS NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,

0002

0003

0004

0005
0006
0007
0008
0009
0010
0011
0012
0013
0014

0015
0016
0017
0018
0019

0020
0022
0023
0024
09025
0026
0027
0028
0029
0030
0031
2032
0033
0034
0035

C

C
Coeone
Caces
Cavne
Conne
C

C
C k%

20

C ®uk

SOURCE;EBCDIC,NOLIST,DECK,LOAD,NOMAP,NOEDIT,NOID,NOXREF

SUBROUT INE WWFLUX ( CPl, CyWsWZF+ZsDX,DYDZ,EK,FK,
* RDX+RDYsRDZy IMy JMy KMy ITMIM, T JKM, TIKN])

THIS SUBROUTINE COMPUTES VERTICAL ADVECTION TERM OF
CONCENTRATION EQUATION.

SAME NUMERICAL SCHEME AS USED IN SUBROUTINE UVFLUX IS APPLIED
IN THIS SUBROUTINE.

DIMENSION
* CPL{TJKM) yCOTIKM) s WITJKN) yWZF (KM)
* sDX(IM}4DY(JIM),DZ(KM) ;RDX(IM} 4 RDY(JM),RDZ(KM),Z(KM)

® 1 EK(KM) s FK(KM)

COMMON /AADATA/
TM14JM1yKML, JUNITyKUNITCy KUNTTGsKUNITP,KUNITS KUNITHW
y IYR, IMO, TDAY, IHR, ITM, ITMHR y ITSEC, ITOTHR,ITSTEP,DT,TM,TSEC
s LPRINT,LTSTOP,LTSOUS,LTWIND
s LWRITE({10),LSOUS(2)4LTOP,LWTOP,1.PQsLWW,LWIMD,KWIND,LCRUN, LCHEM
rRAMS (6425),PARM(10)4A1(4) yAK+HGyHP yHS, 0L MIN,DCMIN
s PMAX ,PMIN,RIB, ZMAX, ZRPQs ZRISE.QBTOT,PQBTOT U, PHIFHZ,HFZ

3 3 % It H*

COEFFICIENTS OF FINITE DIFF. FDRMULA %%
LX=1

LY=IM

LZ=IMJIM

KN=TJKN/TMJM

KKVMAX={(KN-1}*IMJIM

DO 20 K= 2, KM

FK{K-1)= 1.9/(1.0+RDZ(K))

EK(K )= RDZ(K)}* FK(K-1)

EK(1)= 0.5

FK(KM)=0.5

PROCESS INTERIDR GRID POINT #%x*
KK=0

DO 300 K=2,KM1

ZK=Z(K)

KK=KK+ IMJM

KKV=KK

SAME W FOR K GT KN «csees

IF (| K .GT. KN} KKV=KKVMAX
DTDZ= DT/DZ(K)

JJ=0

DO 200 Jd= 2,JM1

Jd=Jd+ IM

DO 200 I= 2,1M1

IJ= I+JJ

IJK = TJ+KK

TJKV=TJ+KKV

AFl= DTDZ*W{IJKV)*WZF(K)
A3= AF1#*AF1

CIJK= C(IJK)

CIJK1= C{IJK+LZ)

CPIJK =CP1(IJK}
CPIJK1=CP1(TJK+LZ)

66

onnnggzan
00008830
00008840
nennggsn
00008860
00008870
anongese
o0008e9n
20008900
0QNNgoln
00008920
00008930
00008940
00008950
00008960
00008970
00008980
nneogogn
00009000
00009010
apnngn2n
Q0009030
0N009040
no009cs0
00009060
00009070
00009080
00009090
onQNglnn
00009110
00009120
0onnNg913n
nooN9l40
0000915n
nNoQ9len
00009170
00009180
00009190
00009200
noaonNg21n
00009220
00009230
00009240
00009250
onngezec
00009270
oonngzan
00009290
00009300
00009310
00009320
ocoonrg3an
00009340
00009350
nnpNg3en
00009370
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1SN 0036 Tl= CIJK+CIJK] oon0e3sn
ISN 0G37 T3= CIJK-CTJIK1 00009390
ISN 0038 WF= AF1*T1+ A3%T3 NONNS400
ISN 0039 CCIIK=CPIIK-EX{K ) *WF 00009410
ISN 0040 CCIJK1= CPIJKL+FK(K)*WF 00009420
. c CHECK FLUX SO THAT FLUX OUT IS LESS THAN MASS IN A CELL .... 000094320
ISN 0041 IF ({CCIJIK .GE. 0.0) .AND. (CCIJK1l .GE. 0.0)) GO TO 110 00009440
ISN 0043 IF ( CCIJK olTe 0o) WF=CPIJK/EK(K) 00019450
ISN 0045 IF ( CCIJKY oLT. 0.0) WF==CPIJK1/FK{K) 00009460
ISN 0047 CCIJUK=CPIJK~EK(K)*WF 00009470
ISN 0048 CClJUKl= CPIJKI+FK(K)*WF 000109480
ISN 0045 110 CPL(IJK)=CCIJK 00009490
ISN 0050 CPL{IJUK+LZ)=CCIJUKL 00009500
ISN 0051 200 CONTINUE 00009510
ISN 0052 300 CONTINUE 00009520
c oc0Nes3n
C *%xx PROCESS UPPER BOUNDARY GRID POINTS %% 00009540
Ceees LWTOP IS A CONTROL PARAMETER FOR CONDITON AT TOP BOUNDARY. 00009557
Ceens IF LWTOP=0, VERTICAL ADVECTION IS ASSUMED EQUAL TO ZERD AT 000N9s560
C. BOUNDARY npoo9570
C 00009580
ISN 0053 IF ( LWTOP .EQ. M) RETURN nnongsen
c 00009600
1SN 09055 KKuKMLxIMIM 00009610
ISN 0056 JJm=1M 00009620
ISN 0057 DO 500 J=1,JM 00009630
ISN 0058 Jd=dd+ IM nN00N964N
ISN 0059 DO 400 I=1,IM 00009650
ISN 0060 IJ= I+JJ 00009660
ISN 0061 IJK = TJ+KK 0e0096TC
ISN 0062 TJKV=T J+KKVMAX 00009680
ISN 0063 AFl= DTDZ*W(IJKV)*WIF(K) 00009690
ISN 0064 IF ( AF1 .LT. 0.0) GO TO 400 20009707
ISN 0066 CIJK= C(IJK]} 00009710
ISN 0067 CIJUKl= C{IJK~LZ) oo009720
ISN 00&8 T3= CIJK-CIJK1 00009730
ISN 0069 WF=AF1%T3 00009740
ISN 0070 IF ( CIJK]l .LT. WF) WF= CIJK] 00099757
ISN 0072 CPL(IJUK}= CIJK+WF N0009769
ISN 0073 400 CONTINUE 00009770
ISN 0074 50" CONTINUE 0c009780
C 00009790
ISN 0075 RETURN 0009809
c DEBUG SUBCHK noenggl1o
ISN 0076 END 00009820
*OPTIONS IN EFFECT* NAME= MAIN,OPT=02,L INECNT=60,51ZE=0000K,
*#*0PTIONS IN EFFECT* SOURCE,EBCDIC NOLISTDECK,LOAD,NOMAP,NOEDIT,NOID,NOXREF
*STATISTICS* SOURCE STATEMENTS = 75 yPROGRAM SIZE = 1738

*STATISTICS* NO DIAGNOSTICS GENERATED

sesenk END OF COMPILATION ##kesmikok 113K BYTES OF CORE MOT USED
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LEVEL 21.6 ( MAY 72 ) 0S/367 FORTRAN H

COMPILER OPTIONS - NAME= MAIN,0PT=02,LINECNT=60,S1ZE=0000K,
SOURCE,EBCDICsNOLIST,DECK,LOAD,NOMAP,NOEDIT,NOID, NOXREF

c 00009830

ISN 0002 SUBROUTINE WWZF (UyVyWsDXyDYsDZy IMyIM KMy KNy LWW,JUNIT) 00009840
C Qenngasn

Ceese IT CALCULATES VERTICAL WIND W FROM CONTINUITY EQ. 00009860

¢ € SMOOTHES W. 00009870

¢ a0nnggan

ISN 0003 DIMENSION U{IMsJIMsKN) s V{IMaJMaKN) yW(TM,JIM, KN) 00009890
ISN 0004 DIMENSION DX({IM),DY{JM),DZ(KM) 00009900
c 00NNg9 1N

ISN 0005 IF (LWW.EQ.7} RETURN 000029920
c 00079930

ISN 0007 DXM= 0.5/DX(1} n00N994N
ISN 0008 DYM= 0.5/DY(1) 00009950
ISN 0009 IM1=IM-1 00009960
ISN Q010 JM1=JM-1 00009970
[+ 00009980

C LWW=0,NO VERTICAL WIND W;=1,W FROM CONTINUETY EQ; 00009990

c =2y W ARE SMOOTHED AGAIN BY 9 POINTS AVERAGE 00010000

c 00010010

ISN 0011 DO 100 K=2,KN alaleh Ralaa}
ISN 0012 DZM= 0.5*(DZ(K)}+ DZ(K-1)} 00010039
ISN 0013 DZDY=DZM*DYM 00010040
ISN 0014 DZDX=DZMxDXM nOn1oNsn
ISN 0015 DO 100 J=2,JM1 00010060
ISN 0016 DO 100 I=2,1M1 No010070
ISN 0017 DUDX= DZDOX*{U(TI-19J,K=1)~U(I+14J9K-1)) 00010080
ISN 0018 DVDY= DZDY*(V(1,J-1,K-1)}=V(I,J+1,K~-1)) 00010090
ISN 0019 W(TyJsK)= W(I,J,K-1)+ DUDX+DVDY alalad Yol Relo)
ISN o020 100 CONTINUE 00010110
c n00101290

ISN 0021 IF (LWW .LT. 2) GO TO 300 0001013n
ISN 0023 DO 220 L=1,2 00010140
ISN 0024 DD 220 K=2,KN 00010150
ISN 0025 DO 2970 J=1,JM 00010160
ISN 0026 00 200 I=1,IM 00010170
ISN 0027 200 W(Isdslld= W(IsJd,K) ocoln1isn
c neec10190

ISN 0028 DO 210 J=2,JM1 00010200
1SN 0029 Do 210 I=2,1M1 acoin2in
ISN 0030 WTOT= WII=1,Js ) 4W({T,dy LI +W(I+1sJy 1) +WI{I-1,J-1,1)4W(1,J0-1,1) 00010220
* AW(T+1 9 =1y LI4W{I~14J+1,1)+W(T 4 J+1,1)+W(I42,J41,1) 00010230

ISN 0031 210 WI(I,J,K)=0.111111*%WTOT 0001124n
ISN 0032 220 CONTINUE 00010250
c NC010260

ISN 0033 DO 230 J=1,4M 00010270
ISN 0034 DO 230 I=1,1IM oonN1nN28n
ISN 0035 230 W(I,J,1)=0.0 neo 10290
ISN 0036 300 CONTINUE onn1IN3nn
C 00010310

ISN 0037 RETURN 00N10320
c DEBUG SUBCHK 0001n33n

ISN 0038 END 00010340

*0PTIONS IN EFFECT* NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,

*OPTIONS IN EFFECT=* SOURCE, EBCDIC+NOULIST ,DECK, LOAD,NOMAP,;NOEDIT,NOID,NOXREF
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*STATISTICS* SOURCE STATEMENTS = 37 4PROGRAM SIZE 1802
*STATISTICS* NO DIAGNOSTICS GEMERATED

*kxakn END OF COMPILATION *ksxkx 109K BYTES OF CORE NOT USED



LEVEL

1SN

ISN

ISN

ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN

ISN

1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

21.6

( MAY 72 ) 0S/360 FORTRAN H

COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,

0002

0003

0004

0005
0006
0007

0008
0009
0010
0011
0012
0013

0014

0015
0016
0017
ools
0019
0020
0021
0022
0023
0024
0025
0026

SOURCE,EBCDIC,NOLIST, DECK,LOAD,NOMAP,NOEDIT,NOID,NOXREF

C

SUBROUTINE XYDIFF { CPl, C,AKH,AKZ,AKF,RDX,RDY,DXS,DYS,

* IMyJMyKM IMIM, TJKM)
Ceoes THIS SUBROUTINE COMPUTES THE HORIZONTAL DIFFUSION TERMS IN
Ceseo CONCENTRATION EQUATION.
Ceoees THE SECOND ORDER CENTRAL FINITE DIFFERENCE SCHEME IS USED.
Cosss THE 3-D VARIABLE A(I,J,K) IS REPRESENTED BY VECTOR A(IJK).

Coeoss AKH IS HORIZONTAL EDDY EXCHANGE COEFFICIENT.
-C

DIMENSION

* CPL({TJKM),C{TJKM), AKR{KM) yAKZ (IMIM}, AKF (KM)

* +ROX{IM);DXS(IM),ROY({JM) s DYS(JIM) sDTKXSI(40),DTKYSI(40)
C
c DATA RDXA/1.0/,RDYA/1.0/4RDXB/2.N/3RDYB/2.0/
C

COMMON /AADATA/

" IM1yJUM1,KML,JUNITyKUNITCyKUNITG,KUNITPsKUNITS, ,KUNITW

*  JT1YR,IMO,IDAY,IHR, ITMyITMHR, ITSEC, ITOTHR,ITSTEP,DT,TM,TSEC

¥ ZLPRINT,LTSTOP,LTSOUS,LTWIND

*  JLWRITE(10),LSOUS(2};LTOP,LWTOP,LPQ, LWW,LWIND,KWIND,LCRUN, LCHEM

*  ,RAMS(6,25),PARM(10)}yAl(4) s AKsHGyHPyHS,OLMIN,DCMIN

®  yPMAX,PMIN, RIB, ZMAX,ZRPQs<RISE,QBTOT,PQBTOT,UC,PHIFHZ,HFZ
C

LX=1

LY=IM

KK=0
C *%% COMPUTATION #*%x
c

D0 300 K= 2Z,KM

DTKH= DT*AKH(K)*AKF(K)

DO 10 J=1,JM

10 DTKYSI(J)=DTKH/DYS(J)
DO 20 I=1,IM
20 DTKXSI(I)=DTKH/DXS(1)

c DTKXS= DTKH/DXS(1)
C DTKYS= DTKH/DYS(1)

KK=KK+ TMJM
c

Cessse INTERIOR REGION, STRAIGHT FURWARD CALCULATION
C %% PROCESS INTERIOF GRID POINTS #*%x¥*

JJ4=0

DO 200 J= 2,4M1

Jd=JJd+ IM

RDYB=1.0+RDY(J)

DO 100 I= 2,IM1

IJ= I+JJ

IJK = TJ+KK

RDXB=1,0+RDX({1)

DXC= CUTJK+LX)-RDXB*C{IJK)+RDOX{(T)I*C(IIK-LX)

DYC= C{TIJK+LY)-RDYB*C{TJIK)+RDY(J)*C(IJK-LY)

CPL(TJK)= CPLIIJK)I+(DTKYSI(J)*DYCHDTKXSI(T}*DXC)}*AKZ(IJ)
100 CONTINUE

C
C EAST-WEST BOUNDRIES, DIFFUS IN Y ONLY, DIFF IS ZERO IN X
C #kx PROCESS EAST AND WEST BOUNDARY GRID POINTS *x*

70

ooc1e350
20010360
001037
neo10380
00010390
00010400
00010410
neN1N42n
00010430
00010440
nOC 10450
00010460
20010470
00010480
00010490
nnn1nson
00010510
00010520
00010530
00010540
00010550
00010560
00010570
00010589
00010520
00010600
nenioeln
n0010620
00010630
nnn1064n
00010650
N00106690
NOO106TO
00010680
00010690
alalel Ko daldl
00010710
0cCc10720
00010730
00010740
nAALNTSN
00010760
00010770
coei1n7an
00010790
00010800
00010810
00010820
noOLNg3N
00010840
00010850
neo1nsen
00010870
00010880
00" 10890
00010900
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C . 00010910
ISN 0027 DO 150 I= 1, IM, IM1 00010920
ISN 0028 IJ= 1+JJ no010930
ISN 0029 TJK = T J+KK 00010940
ISN 0030 DYC= C(TIJK+LY)=RDYB*C(TIJK)+RDY (J}*C(IJK-LY) 00010950
ISN 0031 CPL{IJK)= CPL{IJK)+DTKYSI(J)*DYC*AKZ(IJ) 00010960
ISN 0032 150 CONTINUE 00010970
ISN 0033 200 CONTINUE ooninggn
o 00010999
Cc NORTH-SOUTH BOUNDRY, DIFFUS IN X ONLY, DIFF 1S ZERD IN Y 00011000
C %%k PROCESS SOUTH AND NORTH BOUNDARY GRID POINTS **xx orol1101n
c 00011020
ISN 0034 DO 220 J= 1, JM, JM1 00011030
ISN 0035 JLY=(J-1) %Y [alalel B RAZ %2}
ISN 0036 DO 210 1= 2, IM1 00011050
ISN 0037 ILX= (I-1)*LX 00011060
ISN 0038 IJd= 1+ ILX+JLY 00011070
ISN 0039 IJK = TJ+KK 00011080
ISN 0040 DXC= C{IJK+LX)=-(1.0+RDX{I))*%C{IJK}+RDX(T}*C(IJK-LX} aTsTah B Ral-To]
ISN 0041 CPLITJUK)= CPLIIJK)I+DTKXSI(I)*DXC*AKZ(1J) Q0011100
ISN 0042 210 CONTINUE 00011110
ISN 0043 220 CONTINUE oncl1l12n
ISN 0044 300 CONTINUE 00011130
c 00011140
ISN 0045 RETURN A0011150
c DEBUG SUBCHK 00011160
ISN 0046 END 00011170
*OPTIONS IN EFFECT% NAME= MAIN,0PT=02,LINECNT=60,SIZE=0000K,
*OPTIONS IN EFFECTx SOURCE,EBCDIC,NOLIST,DECK,LOAD,NOMAP,NOEDITNOID,NOXREF
*STATISTICS® SOURCE STATEMENTS = 45 yPRIGRAM SIZE = 1798

*STATISTICS* NO DIAGNOSTICS GENERATED

*amuxs END OF COMPILATION ##ukex 113K BYTES OF CORE NOT USED
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LEVEL 21.6 ( MAY 72 ) 05/360 FORTRAN H

COMPILER OPTIONS NAME=  MAIN,OPT=72,LINECNT=60,SIZE=200"K,
SOURCE,EBCDIC,NOLIST,DECK,LOAD,NOMAP,NOEDIT,NO1D, NOXREF

C neN118n

ISN 0002 SUBROUT INE XYUTMS (1UTM,JUTM,IXBEG,IYBEG,IBEG,JBEG, DX, DY ocQ11e0
& »yDXA,DYA, 1M, UM) anQlr2e0

C nen1121n

Ceess THIS ROUTINE COMPUTES UTM CUORDINATES FOR ALL NUMFRICAL GRIDS. angellezn

Coess ENTRY XYUTML CONVERT (X,Y) FROM UTM COORDINATES TQ NUMERICAL GRID.DJ0011237

c nnC1124°

ISN 0003 DIMENSION TUTM(IM),JUTM(JUM),DX(IM),DY(JIM) 0ne11250
C 20011260

ISN 0004 IM1=IM-1 eee1r2Tn
ISN 0005 IMI=JM-1 oeni12sen
1SN 0006 DXAI=1.0/DXA ron1y129n
ISN 0007 DYAI=1.0/DYA coorl3cee
ISN 0008 TUTM(1)=IXBEG+IBEG-1 oNC11310
1SN 0009 JUTM(1)=1YBEG+JBEG-1 ron1132°
ISN 0010 DO 20 J=1,JM1 00011337
1SN 0011 JINTVL=DY (J)*DYAI+0.2 nN011347°
ISN 0012 JUTM{J+1)=JUTM(J) +JINTVL oeci1135s0
1SN 0013 20 CONTINUE 00011360
C nonN1137n

ISN 0014 DO 40 I=1,1M1 goclizen
ISN 0015 TINTVL=DX(T)}*DXAI+0.2 nnel13aec
(SN 0C1lé JUTMII+1)=TUTM(I)+TINTVL A BRI
ISN 0017 40 CONTINUE ANC1141"
ISN 0018 TUTMAX=TUTM(IM}+DX (IM)*DXAI+0.2 oec1r42n
ISN 0019 JUTMAX=JUTM(JIM)+DY L M) =DYATI+0.2 00011437
¢ O0C 11440

1SN 0020 RETURN 00N1145"
C 00N114€0

€ T e e e 0oC1147C

C nNnilssn

ISN 0021 ENTRY XYUTM1 (XUTM, YUTM, IDIMAX, XDy YD, IDIM,LWAY) 10011499
C ooni1isnn

Ceess CHANGE (XUTM,YUTM) FROM UTM TO GRID UNIT (XD,YD) WITH CRIGIN{O,")}.,NP01151N

c THE (0,0) IS AT (IUTM{1),JUTM(1))., neelrszn

C 0on11520

ISN 0022 DIMENSION XUTM(IDIMAX},YUTH(IDIMAX) ,XD(IDIM),YD(INIM) 00C1154C
c neQ1ll5s¢C

ISN 0023 DO 200 K=1,IDIM ARNYISEN
ISN 0024 XI=XUTM(K) NEC11570
ISN 0025 YJI=YUTM(K) 50011580
ISN 0026 LXT=XI nor11s59n
ISN 0027 LYJ=YJ 0ON1160N
ISN 0028 IF ((LYJeLT.JUTM{1) )} 0R.(LYJ.GELJUTMAX)) GO TO 137 N0011610Q
ISN 0030 DO 127 J=2,JM 00011620
ISN 0031 IF (LYJWGE.JUTM(J)) GO 73 120 ono1163n
C APN1164"

Ceese FIND THE JUTMI{J) GREATER THAN LYJ. CO011650

ISN 0033 YJdJd=J-2 00011660
ISN 0034 DYB=(YJ~JUTM(J=-1})/{DY(J=-1}=DYATL) nrn1167N
ISN 0035 YJ=YJJ+DYB NOC 11680
ISN 0036 GO TO 142 NNC1L1660
ISN 0037 120 CONTINUE nonLTAN
¢ nOC1171N

Cosve YI IS QUTSIDE THE REGION. 00011720

ISN 0238 137 IF (LYJ.LT.JUTHMIL)) YJI=(YJ=JUTM(1)}/(DY{1)=%DYAI) f0011730
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ISN 0040 IF (LYJGEJUTMAX) YJ=(YJ-JUTMAX)/(DY(JM)*DYAT)}+JIM 00011740
ISN 0042 140 CONTINUE 00011750
ISN 0043 IF ((LXI.LT,IUTM{1)).OR.(LXI«GE.IUTMAX))} GO TO 16" non1i7en
ISN 0045 DO 150 I=1,IM 00011770
ISN 0046 IF (LXI.GE.TUTM{T))} GO TO 150 oonl1780
c non1179n
Ceees FIND THE IUTM{I) GREATER THAN LXI. 00011800
ISN 0048 XI1=1-2 ) 00011819
ISN 0049 DXB={XI-TUTM(I-1))/(DX(I-1)*DXAT) npN11820
ISN G050 XI1=XTI+DXB 00011830
ISN 0051 GO TO 180 00011840
ISN 0052 150 CONTINUE ocel1aso
C 00011860
. Ceese XI IS OUTSIDE THE REGION. 00011870
ISN 0053 160 IF (LXI LTLIUTM{1)) XI=(XI-IUTM(1))/(DX(1}*DXAT} ooellisesc
ISN 0085 IF (LXI «GE.IUTMAX)} XI=(XI-JTUTMAX)/(DX{IM)*DXAI)+IM 00011890
ISN 0057 180 CONTINUE 20011997
ISN 0058 XD(K)=XT 00011910
ISN 0059 YD(K)=YJ 00011920
ISN 0060 200 CONTINUE 20011930
C 00011940
ISN 0061 RETURN 00011950
c DEBUG SUBCHK 00n11967
ISN 0062 END 00011970
*0OPTIONS IN EFFECT* NAME= MAIN,OPT=02,L INECNT=60,SIZE=0000K,
*0OPTIONS IN EFFECT* SOURCEyEBCDICsNOLTIST sDECKy LOADyNOMAP,NOEDIT,NOID,NOXREF
*STATISTICS* SOURCE STATEMENTS = 61 oPROGRAM SIZE = 2316

*STATISTICS* NO DIAGNOSTICS GENERATED

*xkxkx END OF COMPILATION sk 113K BYTES OF CORE NOT USED



LEVEL

ISN

ISN

ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN

ISN
ISN

21.6 { MAY 72 ) 0S/360 FORTRAN H
COMPILER OPTIONS ~ NAME= MAIN,OPT=02,LINECNT=60,SIZE=0000K,
SOURCE,EBCDIC,NOLIST y DECK,LOAD, NOMAP,NOEDIT ,NOT D, NOXREF
c
0002 SUBROUT INE ZZDIFF ( CPl, CyAKZ,AKFyRDZsDZSsZMyEK;FK,
% IMyJM KM, TMIM, TIKM)
c
c IT CALCULATES THE VERTICAL DIFFUSION BY IMPLICIT SECOND CENTRAL
c SCHEME, FOR VARIABLE GRIDS AND VARIABLE EDDY DIFUSIVITY.
c CP1=NEW , C=0LD,AKZ=EDDY DIFUSIIVITY, RDZ=GRID RATIO,
c D2S=GRID SQUARE, EK,FK=TEMPGRARY STORAGE, ZM=HEIGHT ...
c
0003 DIMENSION
* CPL(TJIKM) ,CCTJKMI, AKZ L IMIM}
* JRDZ (KM) 3 DZ5 (KM} yZM{KM) yEK(KM) y FK(KM) 3 AKF (KM}
# JAKKK(20) ,CKKK(20)
c
0004 COMMON JAADATA/
*  IM1,JM1,KML,JUNIT,KUNITC,KUNITG,KUNITP,KUNITS,KUNITW
% ,IYR, IMO,IDAY,IHR,ITM, ITMHR , ITSEC, ITOTHR, ITSTEP,DT,TM,TSEC
% LLPRINT,LTSTOP,LTSOUSsLTWIND
*  JLWRITE(10),LSOUS(2),LTOPLWTOP,LPQy LWW,LWIND,XKWIND,LCRUN, LCHEM
% yRAMS(6,25),PARM(10),A1(4} yAKyHGsHP,HSsOLMIN, DCMIN
*  ,PMAX,PMIN,RIB,ZMAX,ZRPQsZRISE,QBTOT,PQBTOT,U0,PHIFHZ,HFZ
c
C AKZF IS TO SPECIFY THE VERTICAL SHAPE FUNCTION OF EDDY DIFUSIVITY
c STABILITY CRITERIA IS (DT*AKZ/DIS) .LT. 1/(4*{1-RATIO)) TO AVOID
c THE OSCILLATORY MODES.
c LTOP IS TO SPECIFY THE TOP BOUNDRY CONDITIONS,=0, THEN C=0;
C =1, THEN REFLECTED BOUNORY.....
C
Ceves RATIO=0.0,TOTALLY EXPLICIT; =1,TOTALLY IMPLICIT....
0005 RATIN=0.98
0006 RATIOA=(1.N/RATIO-1.7)
0007 RATIO2=2.0%RATIO
0008 DTT=DT
0009 DO 10 K=1,KM1
0010 AKZFK= AKF (K]}
0011 AKKK(K)= DTT*AKZFK/DZS(K)
0012 10 CKKK(K+1) =DTT#AKZFK/DZS(K+1}*RDZ(K+1}
0013 AKKK(KM)=0.0
0014 CKKK(1)=0.0
c
0015 LZ=IMJIM
0016 JJ=-1M
0017 DD 300 J=1,JM
0018 JI=JJ+IM
0019 DO 200 I=1,IM
0020 1J=1+JJ
0021 AK1J= AKZ(1J)*RATIO
0022 AK1J2=2 L 0%AKIJ
0023 AKL= AKIJ2%AKKK(1)
0024 BK1= 1.0+AK1
0025 CKKM= AKIJ2%CKKK(KM)
c CKl= 0.0
0026 BKKM= 1 .0+CKKM
c AKKM= 0.0
0027 DK1= CPL(IJ)+AK1*(C(TJ+LZI-C(I1J))I*RATIOA
0028 KMIJ= KML*IMJM+IJ

74

00011980
00011990
00012000
00012010
00012020
one12030
00012040
anc1205n
oopl12060
00012070
00r121860
00012090
00012100
apn1211n
00012120
00012130
non1214n
0p01215¢C
00012160
00012170
00012180
012190
00012200
00012210
oann1222n
00012230
00012240
nEo12250
00012260
00012270
00n1228n0
00012290
00012300
00012310
00012320
nAN12330
00012340
00012350
neo1236n
00012370
00012380
00012390
00012400
00012412
00012420
00012430
a0oN1244n0
00012450
00C12460
non12470
00012480
00012490
00012500
00012510
oon12520
00012530



ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
1SN
ISN
1SN

ISN
ISN
ISN
ISN
ISN

ISN

ISN
ISN
ISN
ISN
ISN
1SN
ISN

ISN

ISN

0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044

0045
0046
0047
0048
0050
0051
0052
0053
0054
0055
0056
0057
0058

0059

0060

100

150
20N
300

®OPTIONS IN EFFECTx*

*0OPTIONS IN EFFECT*

*STATISTICS*
*STATISTICS*

wakkkk END OF COMPILATION skwmesohz

DKKM= CPL1{KMIJ)+CKKM®(C(KMIJ~LZ)-C(KMIJ) }*RATICA
EK(1)}= AK1/BK1

FK{1)= DK1/BK1l

KK=0

DO 100 K=2,KM1

KK=KK+I MJM

IJK= KK+IJ

AKK= AKTJ*AKKK(K)

CKK= AKTJ*CKKK (K)

BKK= 1.0+AKK+CKK

DKG= AKK*C (JJK+LZ)—{ AKK+CKK Y *CITJK }+CKK*C(TIK-LZ)
DKK=CP1 (1JK)+DKG*RATIOA
TEMP=1,0/(BKK-CKK*EK(K~1))

EK{K)= AKK*TEMP

FK(K)= (DKK+CKK*FK{K=-1))*TEMP

CONTINUE

EK(KM)=0.0

FK(KM}= (DKKM+CKKM*FK (KM1))/{BKKM-CKKM*EK(KM1)}
CPL(KMIJ)=FK(KM}

IF (LTOP .EQ. O0) CP1(KMIJ}= 0.0
KK= KMl *IMJM

DO 150 L= 1, KMl

KK= KK-IMJM

TJK= TJ+KK

K= KM-L

CPL(TJK)= FKIK)+EK(K)I*CPL{IJK+LZ)
CONTINUE

CONTINUE

CONTINUE

RETURN
DEBUG SUBCHK
END
NAME= MAIN,OPT=02,LINECNT=60,S1ZE=0000K,

SOURCE,EBCDIC,NOLIST,DECK,LOAD,NOMAP,NOEDIT,NOID,NOXREF

SOURCE STATEMENTS = 59 ,PRIGRAM SIZE = 1744

DIAGNDSTICS GENERATED

75

00012540
00012550
0Qnr12560
00012570
00012589
ANN12590
00012600
N0012619
0nn12620
00012630
00012640
0001265¢
00012660
nON1267H
00012680
00012690
20012700
00C12710
00012720
onp1273n
00012740
00012750
ocoelz7ec
00012770
nen12780
00012790
00012800
npn1281e
00012820
00012830
neo1284n
0co1285n
00012860
00012871

113K BYTES OF CORE NOT USED
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LEVEL 21.6 ( MAY 72 ) 05/360 FORTRAN H

COMPILER OPTIONS — NAMF= MAIN,OPT=02,LINECNT=60,SIZE=0020K,
SOURCE, EBCDIC,NOLIST,DECK,LOAD,NOMAP,NOEDIT,NOID,NOXREF

[ nhN1288an
ISN Q0n2 SUBROUT INE ZZIGRID (ZA+2ZBsZ,IMA,IMB,KM} 00012890
C 00012900
Ceese IT CONVERTS ZA IN METER UNIT INTO GRID UNIT & STARFS IN ZB. nnpizaln
[« gcolzez20
ISN 0003 DIMENSION ZA(IMA),ZB(IMB},Z(KH) 00012930
C oonN1294n
ISN 00C4 IMAX=TMA noc1295n
ISN 0005 IF(IMAX JLT. IMB)} IMAX=IMB nAn12960
ISN 0207 DD 200 I=1,1MAX non12970
ISN 0008 IF(ZA(I) JLE. Z(1)) GO 7O 110 00012980
ISN 0010 IF(ZA(]) .GE.Z(KM)) GO TO 120 Ner1299n
ISN 0012 DO 1C2 K=1,KM 00013000
ISN 0013 IF (ZA(1) .GT. Z(K}) GO TO 100 20013010
ISN 0015 K1=K-1 ooe13onzn
ISN 0016 ZB{I)=K1+(ZA(1)-Z(K1))/(Z(K)=-Z(K1)) —1 Q012030
ISN 0017 GO TO 200 nen13nge
ISN 0018 13Y CONTINUE Q0013050
1SN 0019 110 728B(1}=0.0 neo13060
ISN 002C GO TO 200 ~QN13aT7N
ISN 0)21 120 ZB{I)=KM=-1+(ZA(I)-Z({VM) }/(Z(KM)-Z(KM-1}) Q0013080
ISN 0022 200 CONTINUE 0n01308n
C ARRT31I0N
ISN 0023 RETURN oNC13110
C DEBUG SUBCHK AC013120
ISN 0024 END AnF 13130
®*0PTIGNS IN EFFECT* NAME= MAIN,OPT=02,LINECNT=60,S1ZE=0000K,
*UPTIONS IN EFFECT= SOURCE,EBCDIC,NOLIST DECK,LOAD,NOMAP,NOEDIT,NOID,NOXREF
=STATISTICS® SOURCE STATEMENTS 23 yPRJILKAM STIZE 790

*STATISTICS* NO DIAGNOSTICS GENERATED
*xexss END OF COMPILATION *sswx 125K BYTES OF CORE NQT USED

*STATISTICS* 1 DIAGNOSTICS THIS STEP, HIGHEST SEVERITY CODE 1S 4



F128~LEVEL LINKAGE EDITOR .OPTIONS SPECIFIED LET,LIST,MAP

DEFAULT OPTION(S) USED -
INCLUDE SYSLIB(WERCOMX)

1EW0000

1EW0000 ENTRY MAIN

CONTROL SECTION
NAME ORIGIN LENGTH

WERCOM 00 1238
IHOECOMH 1238 DEO
THOCOMH2 2018 910D

IHOEFI0S . 2938 1114

IHOF10S2 3A50 5CC
IHOERRM 4020 624
IHOETRCH 4648 2A6
IHOFCONI 48F0 2€D
IHOFCONO 4BFO 4C2
iHOFCVTH 5088 ANT
IHOFTEN 5ACO 198
THOUATBL 5C58 208
IHOUOPT 5E60 338
MAIN 6198 CED4
AACOMP 13070 C5A
AKZCAL 13CDn 686
CADJUS 14358 3F8
CCHECK 14759 17€
CHEMIC 148D0 218
CONSIN 14AE8 434
DIMENS 14F20 870
DTTEST 15790 T4A
GEDIN 15EE0 B76
DUTAPE 16A58 70E
POSITV 17168 198
PRINTS 17300 248C

SHIFTN 19799 32A

SIZE=(225280,57344)

MODULE MAP

ENTRY

NAME LOCATION NAME LOCATION NAME LOCATION
EXIT 54C DVCHK 5DE NVERFL 608
WERPARMS GAB
IBCOM# 1278 18081971 1278 FDIOCS# 1334
SEQDASD 232A
FIOCS# 2938 FINCSBEP 293E
ERRMON 4029 THOERRE 4038
IHOTRCH 4648 ERRTRA 4650
FQCONI# 48F9
FQCONO# 4BFQ
ADCON# 50B8 FCVAQOUTP 5162 FCVLOUTP 51F2
FCVIOUTP 56F6 FCVEOUTP 5TE8 FCvCouTP STEB
FTEN# 5ACO
coTove 14EBC
DIMEN1 15648 HHCALC 15724
PRINTA 1967C PRINTS® 196C4 ﬁRINTC 19718

77

NAME

WER TIMF

INTSWTCH

FCVZOUTP
INT6SWCH

LOCATION

768

2000

534E
5A40



F128~LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LET,LIST,MAP
DEFAULT OPTION(S) USED - SIZE=(225280,57344)

LEWO000 INCLUDE SYSLIB(WERCOMX)
IEW0000 ENTRY MAIN
MODULE MAP
CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION MNAME LNCATION
WERCUM 00 1238
EXIT 54C DVCHK 5DF NVERFL 6ng VERTIMF 768
WERPARMS 9A8
IHOECOMH 1238 DEO
IBCOM# 1278 1831781971 1278 FDIOCS# 1334 INTSWTCH 2000
IHOCOMH2 2018 91D
SEQDASD 232A
IHOEFIQS 2938 1114
FIOCSH# 2938 FINCSBEP 293E
IHOFIOS2 3A50 5CC
THOERRM 402N 624
ERRMON 4029 THOERRE 4038
IHJETRCH 4648 2A6
IHOTRCH 4648 ERRTRA 4650
IHOFCONI 48F0 2FD
FQCONI# 48FD
IHOFCONO 4BFO 4C2
FQCONO# 48BF0
IHOFCVTH 5088 ADT
ADCON# 5088 FCVYAQUTP 5162 FCVLOUTP S1F2 FCVZOUTP 534E
FCVIOUTP 56F6 FCVEOQOUTP 57E8 FCvCOouTP S7E8 INTESWCH 5A4N
IHOFTEN SACO 198
FTEN# 5ACO
IHOUATBL 5C58 208
IHOUCPT 5E60 338
MAIN 6198 CED4
AACOMP 13070 CSA
AKZCAL 13CDhn 686
CADJUS 14358 3F8
CCHECK 147590 17C
CHEMIC 148D0 218
CONSIN 14AES8 434
coToTe 14EBC
DIMENS 14F20 870
DIMEN1 15648 HHCALC 15724
DTTEST 15799 T4A
GEOIN 15EEQ B76
OUTAPE 16A58 70E
POSITV 17168 198
PRINTS 17300 248C
PRINTA 1967C PRINTAR 196C4 PRINTC 1e718

SHIFTN 19799 32A

8L



NAME ORIGIN LENGTH

SOURCE
SOUSIN
STABIT
STNCON
TIMEX
UVFLUX
UVINTP
UVZF
WINDER
WINDGR
WINDIN
WRITES

WHWFLUX
WWZF
XYDLFF
XYUTMS
ZIDIFF
21GRID
1HOSLOG *
IHDSATN2*
IHOSSCN =*
IHOSEXP *
IHONAMEL *
IHOFRXPR*
IHOSSQRT*
AADATA
CBLOCK
ENTRY ADDRES
TOTAL LENGTH

*kEMAIN

19ACO 1
1AB20
LAFOS8
18468
ipnos
18010
1C5Cs
1CA9)
10528
10760
LE4EQ
1FOT70

20030
20700
20E10.
21518
21E28
224F8
22788
22992
22B78
22D80
22F30
23BA8

23D48

23EBD

05E
3E6
55C
6A0
202
8B4
4C4
Ag2
234
D7C
B&A
FBC

6CA
T0A
106
93C
6D0
2BC
1D4
1E8
208
180
c73
198
168

388

24238 20000

s 6198
44K38

DCES NOT EXIST BUT HAS BEEN ADDED TO DATA SET

NAME

WRITEX

XYUTM1

LOG10
LOG

AT AN2
cos
EXP
FRONL#
FRXPR#

SQRT

LOCATION

1FEAS

21D6C

‘22788
22700

22999
22B78
220890
22F30
23BA8

23D48

NAME

WRITEZ

ALOG1)
IH$ALOG

TH$ATAN2
IH$$COS
IH$SEXP

FWRNL #

IH$SQRT

LOCATION

1FF68

22788
22700

22990
22B78
22080

2360C

23D48

NAME

THSALOGN

ATAN

SIN

LOCATION

227R8

229A4

22B3A

79

NAME

ALDG

IH$ATAN

IH$$SIN

LOCATION

2270N0

229A4

22R9A



80

NOTE:

The subprogram listing in the next two pages is an alternate

code of subroutine WRITES. .This version of subroutine WRITES
replaces the previously listed routine when program IBMAQ-2 is

to be executed on the EPA Research Triangle Park computer facility.
This version of subroutine WRITES was modified from the original

subroutine by Ms. Virginia Smiley of EPA.



CELT,

[z ¥ aKsNuXaNa)

X% X

O aAa0OO00

8000
8040
C8040
c8050

Coeooe

Ceore

Coceo

Ceces

100

Coease

C *%x

Conee

200
Ceene

ST RAPS*SHIR.WRITESyy9111645032413 00032490
SUBROUTINE WRITES (QsIXMAX, IYMAXISIZE JSIZE,IBEG,JBEG.IUTM,JUTM 00032500
* ¢ IFORM, JUNIT,RATIO, TITLE) 00032510
00032520

THIS ROUTINE WRITES Q€ISIZE,JSIZE) ON UNIT=JUNIT IN FORM=IFORM. 00032530
(VERSION FOR UNIVAC MACHINE.) 00032535
IFORM = NO. OF COLUMES TO BE PRINTED ON ONE LINE, 00032540
I1 = DUMMY ARRAY FOR TEMPORAL STORAGE 00032550
00032560

DIMENSION RFMT1(3),RFMT2(3),RFMT3(3),TITLE{10),IFM(11) 00032570
* s QUIXMAX 5 IYMAX) s IUTM{ISIZE) y JUTM{JSIZE) ,I1(130) 00032580
DATA RFMT1/°(5Xs5Hs *XUTM=, %, "3014) */ 00032590
* yRFMT2/7°(5Xy5H" " I=45,%3014/)*/ 00032600
* sRFMT3/ Y (1X921%,%491X, *,'3014) */ 00032610
* 21 IFM/061 406250635064 ,065,066,0675070,071,060,005/ 00032620
RE TURN 00032630
00032640

00032650

00032660

PRINT HORIZONTAL SURFACE OF VARIABLE Q #%*% 00032670
00032680

ENTRY WRITEX (QoIXMAXsIYMAX,ISIZEyJSIZE,)IFORMyJUNIT,RATIO,TITLE) 00032690
. 00032700
FORMAT (10A4yF7.2) 00032710
FORMAT (°* ssees PAGE = ',I5/) 00032720
FORMAT(']l  oeees PAGE = '4I5,/5Xy ' TUTM=?430T%9/95Xs"* =%,4013//)00032730
FORMAT (1XyI49I4y1Xe30I4) 00032740
00032750

DETERMINE DOMAIN OF ARRAY Q TO BE PRINTED. 00032760
JEND=JBEG+JSIZE~1 00032770
IEND=IBEG+ISIZE-1 00032780
00032790

FIX VARIABLE FORMAT STATEMENTS 00032800
IF (IFORM .EQ. 0) GO TO 500 00032810
IF1=IFORM/10 00032820
IF (IF1.GT.9) IF1=9 00032830
IF2=IFORM-IF1*10 00032840
IF (IF2.EQ.0) IF2=10 00032850
IF (IF1.EQ.0) IF1=11 00032860
IF3=120/1F0ORM 00032870
IF (IF3.6T.9) IF3=9 c0032880
FLD(Oy6RFMTLL3) )=IFM(IF1) 00032890
FLD(Oy6yRFMT2(3))=IFM{IF1) 00032900
FLD(Oy6,RFMT3(3})=IFM(IF1) 00032910
FLD(696yRFMTLI3))=IFMIIF2) 00032920
FLD(6,6,RFMT2(3))=IFMIIF2) 00032930
FLD{696yRFMT3(3) )=IFM(IF2) 00032940
FLD (185 64RFMTL1{3})=IFM(IF3) 00032950
FLD(18,64RFMT2(3))=IFMIIF3) 00032960
FLD{18y6,RFMTI(3) )=IFM(IF3) 00032970
00032980

DETERMINE NO. OF PAGES PER ARRAY Q TO BE PRINTED 00032990
IPT=(1SIZE-1)/IFORM+1 00033000
00033010

FIX RATIO OF PRINTED VALUE TO ACTUAL VALUE OF Q 00033020
IF (RATIO.NE.0.0) GO TO 100 00033030
RATIO=1000.0 00033040
IF (IFORM ,GE. 30) RATIO=100. 00033050
CONTINUE 00033060
00033070

PRINT THE SPECIFIED TITLE 00033080
WRITE (JUNIT.8000) TITLE,RATIO 00033090
00033100

ENTERING PRINTING LOOP **x% 00033110
DO 400 1IP=1,I1PT 00033120
IA=(IP-1)*IFORM+IBEG 00033130
IB=IA+IFORM-1 00033140
00033150

FIX INDICES 00033160
D0 200 I=IA,IB 00033170
I1=1-TA+1 00033180
II(I1)=I 00033190
IF ((IT{X1).GT+100).AND. {IFORM.GT.30)) IICI1)}=II(I1}-100 00033200
CONTINUE 00033210
00033220

PRINT PAGE NO.y INDICES & UTM COORDINATES 00033230
TAX=IA-IBEG+1 00033240

IBX=IAX+IFORM-1

00033250

81



Ceone

300

320
400

(g

500

OO0 O
.
.
.
.

C *%»

Cevee

8500
8502
8504
8506
8508
8510

Coovo

605

610
620

Coeeo

625

WRITE (JUNIT,8040) IP,{IUTM(I),I=IAX,IBX)o{I1¢11),I1=1A,18B) 00033260
WRITE (JUNIT,8040) IP 00033270
WRITE (JUNIT,RFMT1)(IUTM(I),I=IAX,IBX) 00033280
WRITE (JUNIT,RFMT2){II(I1)s11=IA,1B) 00033290

00033300
PRINT ARRAY Q 00033310
DO 320 JJ=1,JSIZE 00033320
J=(JEND+1)-4J 00033330
JUTMI=JUTMLJSTZE+1-JJ) 00033340
DO 300 I=IA,I8 00033350
11=I-TA+l 00033360
11(I11)=0(1,J)*RATIO 00033370
WRITE {JUNIT,8050) JUTMJ,Je (TI(I2),T1=1A,IB) 00033380
WRITE (JUNIT,RFMT3)JUTMI,J, (II1{I1),I1=IA,18) 00033390
CONTINUE 00033400
CONTINUE 00033410

00033420
CONTINUE 00033430

00033440
RETURN 00033450

00033460

00033470

00033480
PRINT VERTICAL CROSS SECTION OF VARIABLE A FOR I=IMC AND J=JMC. 00033490

00033500
ENTRY WRITEZ (AyZyRATIO,IMyJIMoKM,IMC ,IMC,TETLA) 00033510

00033520
DIMENSION ACIM, M, KM),Z(KM) 00033530

00033540
FORMAT (/% #% VERTICAL PROFILE OF *,A4,* AT I=9,13,%; J=',13,°%%%}00033550
FORMAT (75X, *XUTM=9,3014) 00033560
FORMAT (5X,*  I=9,3014/4Xy"2%,3X,°K?) 00033570
FORMAT (/5X, 'YUTM=?,3014) 00033580
FORMAT (SX,*  J=%,3014/4Xy 2%43X,*K"?) 00033590
FORMAT (1X,214,1X,3014) 00033600

00033610
WRITE (JUNIT,8500) TITLA,IMC,JMC 00033620

00033630
PRINT Y-Z CROSS SECTION 00033640
1A=1 00033650
IB=IM 00033660
IF (IM.LE.30) GO TO 605 00033670
TIA=(IM-30)/2+1 00033680
IB=1A-1+30 00033690
CONTINUE 00033700
WRITE (JUNIT,8502) (IUTM(I),I=1Aa,18) 00033710
WRITE (JUNIT,8504) (1,I=1A,IB) 00033720
J=JMC 00033730
DO 620 KK=1,KM 00033740
K=KM41—KK 00033750
KZ=2(K) 00033780
DO 610 I=IA,IB 00033770
II(I)=A(1,J,K)%RATIO 00033780
WRITE (JUNIT,8510) KZ,K,{II(I),I=IA,1B) 00033790
CONTINUE 00033800

00033810
PRINT X-Z CROSS SECTION 00033820
JA=] 00033830
J8=JM 00033840
IF (JM.LE.30) GO Y0 625 00033850
JAx(JM=30)/2+1 00033860
JB=JA~1+30 00033870
CONTINUE 00033880
WRITE (JUNIT,8506) (JUTM{J) yJ=JA,JB) 00033890
WRITE (JUNIT,8508) (J,JzJA,J8) 00033900
I=1IMC 00033910
DO 640 KK=1,KM 00033920
K=RM+1—KK 00033930
KZ=2(K) 00033940
DO 630 J=JA,J8 00033950
IT¢J)=A(1,J,K)SRATIO 00033960
WRITE (JUNIT8510) KZo Ko (I1(J)ydxJh,dB) 00033970
CONTINUE 00033980

00033990
RETURN 00034000
DEBUG SUBCHX 00034010
END 00034020
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2.

Auxiliary Program Listing
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MFMPRER
Ceena

P
¢

10CO
10n
3000

101

8321

£
510

|3

f.

LAY TOADTRL
THIS DRIALAM RECANC [N FRA NFRS BCINT SNURCE NATA AND PP INTS nUT
TARLC FrQ FACH DLANT,
NIMINSTINN TA{200,140), ISFALS)
OTVENSICN TSFALS)
1 AATCAL®L NAME( 40) , CWN
NATA TUNTT/LL/ 3 JUINTIT/ 6/
NPLANMNT=C
CONTINIIF
READ (TUNIT,,2000,680=1001) L1.1.2,L3,10D
FARMAT (T2,T4,3%X,T4,66X,11)
[F (1IN, FN.0) £ T2 1291
TE LTCN.EN,6) G2 TH 100
IE {1CNR,FFE,3Y G T 2000
[ACKSPACK TUNIT
S0 T {101,102),100
CONTINIF
NPPTNT=0
NP ANT=NELANT +1
NSTACK=C
REAN (INUMIT,2001) TSTATELICIATY, TPLANT, TUTM, (MIAMI(K ), K=1,40),OWN
FORNAT (T2, 04 43X,y (444X, T12472X,6281,12X,4A1)
WRITE (JUNTT,RE1DY NOLANT,,TUTM, ISTATE,,TICONTY, IPLANT
y (NAME{K ), K=1,40),NkN
FACMAT (//1R,*, UTM=Y ,72,%, STATF=*,T2,?, rMJNTY=", 14
v Yy PLANT I0=0,T4,3X,40A81,3Xy "3 NWNE2=*, A1/
BX g PSTACK g AX 4 1 UHTMX 1, IX ,VHITMY ¢, 3X,07PY,5X, 1SN21,3X

& CPSPACF Yy SXy *OLAY JaXy YTV g 4X, " FLPWY ,3X V7R, 4%, ' S=1"

[

1232

£

2002

3520

103

I

003

104

22X g VS= 2 Xy Y=, DX G IS4 AN, THR VL OX, TNAY Y, 3X, KT
TC V=0
17C~¥=0
CONTINHF
NOATNT=NPCTAT+]
DEAD (THNTT,8307) ISTATF,JOONTY g JPLANT,, TPCTNT L IXP, TYD,1 7P, INP,IT
yTFRG IPH, IOC1 ,IPC2,TCN

FPRMAT (124 T4y 3X,T44T2:8X 374,15, T74,T13,14,4,17,14,1%X,212,20X,11)
T2 (INNJNFL2) 60 Ta 39300
TE (JSTATFJNFLISTATEY WRITE (JINTT,8520) ISTATE,ICONTY, IPLANT,ICD
[F {ICORTY  MFLTEPMTY) WOTTE (JUNTT, 25271 ISTATFLTCONTY,TPLANT,1CN
TE (JPLANTONFLOTPLANTY) WERITE T JHUMNTT,R52)) ISTATE,ICONTY, IPLANT 1D
FAUMAT (' #2= O7SS[BLE FPANE AT 1 STATS,(OUNTY,PLANT,CNY ,416)
REAN (TUNIT,RG00) t1,L2,L3, 100
IF (TCNLNMEL3) WRITE (JUMTITLR520) ISTATE,IANTY, IPLANT,ICT
[EQRRNR=1
CONTTAUF
PEAN {(THNIT,R8003) JSTATE,,JUONMTY , JPLANT , YPNTAT L L ISFA(K ) 4K=1,44)

G NHR GNP AY G NYFEK , TUP,TSPACE, TCN
CARMAT (12, T493X 1441 2,02%35712,7 1,124 7Xs3T77,326%X,13,6X,11)
I (ICD.52.4) SC TN 104
1F (ICRe72,57,2) G0 TD 3900
WRTYE (JUNIT,R523) TISTATE,TCOANTY, IPLANT,ICD
[FoEno=
) TN 103
CONTINYF
TE (USTATELARLISTATFY) WRITE (JUNTT,R520) ISTATE,ICONTY, IPLANT,ICD
IE (JCORTY NCLTCONTYY WRITE (JHNTT,8527) TSTATE,ICANTY,TPLANT,IGN
IF (JPLANT NETPLANT) WRITF (JUUNTT,8520) ISTATE,ICOANTY, IPLANT,ICD
[ (USTATELNCLISTATF) WRITE (UINIT,R52)) ISTATE,ICONTY, IPLANT ,TCN
TO (JPCINTL.NELIPATNTY 302 TN 25039

84

nconccelo
NnoQ0NNC20
J2CHI7C2)
020020040
20007C50
oCoGCaCahC
00000070
023330882
ocH10Ccen
02000100
0Cco0011C
000N0120
11230130
nenon14n
00002150
QGOC01A0
00200170
12723199
oneNNLsc
213002230
0cNnNo21¢
00000220
107920233
00300240
02000250
00C00260C
00300270
N30NJ 299
00NN0Cc290
NN000300
00000310
0NnNnNo320
03090323
000aC340C
00000350
N0N0CREC
00070370
J2I2323RD
nQcQo3ar
321273400
00000410
10000420
NCOC042¢C
onON04st
022024590
0000C460
03000470
NOCOC4"0D
00000490
07310530
Q00NCELD
D0C00&220
acocns3n
00NN054¢C
N0VDJCHSI
000170560
J0030%70
200CCS5R0



MFEMBFR NAME | EPAPTRYL

201

8530

3090
8550
1001

PEAL (TUNIT,LRC0C) L1,L2,4L3,1ICH
IF (1CNJNEL.S) WRITE {JUNIT,8520) ISTATE,ICONTY, IPLANT,ICD
REAN (TUNIT,8000) L1,L2,L3,1CR

IF (ICDLNEL.E) WRITE (JUNIT,R520) ISTATE ,JCONTY,IPLANT,ICD
IF (LIPC1.EQ.0) JANDL(TIPC2.F0,0)) GO TN 291
1QCTM=IQCOMSI NP

IF (IPDINT.LT.IPC2) GO TN 1000

1QP=10CCM

19CCM=0

1comM=0

CCONTTNUE

m

NSTACK=NSTACK+1

XP=1XP

XP=XP/1C.

YP=1vP

YP=YP/10.

np=1ne

DP=NP/10,

SPACE=1SPACE

SPACF=SPACF/10.

WRITE {(JUNTIT,R5230) NSTACK sXPyYP,T7PJQPSPACE,NP,IT,IFR,IPH
y LISFA(K ) yK=1,4)NHR NTAY,NWEFK

ENRMAT (65X91542FT.1,15,18y2FR41,75,18,15,2X,715)

N 10 1000

WRITE (JUNIT,R550) ISTATE,ICGNTY,TPLANT,ICD

FORMAT (1t =kxk& ERROR FXIT AT : STATF,,COUNTY,PLANT ,ICD =1,416)

CONTINIE:

RETURN

FAD

85

0000Cs90
200006090
00000¢&110
00000620
0000CE€30
0009C6&40
00000650
00000440
00000670
ococcaao
0000C690
QQ30¢700
0000CT10
0Dn000720
0coce730
00000740
7672C750
aco0c76c0
002920770
oooncc780
0000C790
00000809
00000FR10
00000820
N0000R30
00000840
0330C8esH
0nNNCCea0
00000870



MEMFKQ
Covas
C

SO0

1000
100
8000

101

RO01

£

9510 FNRVAT (//15,¢, HTM=1*,12,', STATF=*',12,",

;Mo ™

102

3

R002

8520

103

.
30233

NAMFE EOAPT

THIS PRMRPAM REANS TN EPA MFLS PAINT SNURCE NATA AND PRINTS ouT

TARLF FNk FACH PLANT,

IT ALSO CREATE DATA SET OSA=FPAPTL ,DATA WHICH EL TMINATES

STACKS WITH ZFon EMISSION-CF SP2,
NIMENSIPN TQ{200,14C),ISFAL4)
DIMENSTCN TSEA(4)

LNGTICAL=L NAME{ 40) yOWN,KKDATA(RD)
NATA TUNIT/YL/9JUNTT/6/,KUNTT/12/
NDL ANT=0

1097TCT=0

NUMRFR=0

NDSP2=C

TFLOW=0)

CONTINUF

REAN (TUMIT,3C00,FNO=1001) L1,L2,L3,1CD
FARMAT {12414 43%X,T14,66%X,11)

IF (ICN.E0.SY 60 TN 1001

IF (ICDL.FQ.6) G T 107

1IF LICN.,GF.3) N TN 3000
RACKSPACT TUNTT

N TN (101,102),100

CONTTINUE

NPCINT=0

MPLANT=NPLANT+1

NSTACK=0

REAN (TUNIT,RGO1) ISTATE,ICONTY ,TPLANT, TUTM, (NAMF{K )}, K=1,40), OWN
FORMAT (12, 1443%X,14,4%X,12,2X%,40A1,12X,A1)
WRITE (JUNTT,851)) ANPLANT, LTUTM, TSTATF,ICONTY, [PLANT

s (INAMF(K) 4y =1 ,440),0NWN

y ' PLANT ID=7, 14 ,8X,40081,3%,¢;

ICrTé=0

[accv=0
COAONTIMIF

NP INT=NPCTNT+]

QFEAN {TUNIT,R232) USTATF,JCONTY , JPLANT, IPOINT ,IXP, IYP,1ZP,1IN2,1T

y TFRG IPH,TPCL,IPC2,1CD

FAIMAT (124 14,33Y3 14,124 8X414415,14412,16,17,1451%X,212,20X,71)

IF (ICDJNFL.2) GO T0 3000

16 {JSTATE.NELJISTATF) WRITFE (JINIT,052))
TE CIFNNTYJNELICOMTY) WRITH (JUNIT,R520)
TF (JPLANT NE TPLANTY WRTTF {JUNIT,R520)
FAQMAT (' %=x POSSIPLE FPROP AT : STATF,COUNTY,PLANT,,CN?,416)

REAM (IUNTT,8000) L1,L2,L3,1CD

IF {TCPJNEL3) WRITE {(JUNIT,R62)) ISTATS,ICONTY, IPLANT,IGD

TEPRNR=(Q
CONTINUFE

PEAT (TUNTT,2003) JSTATF, JCONTY, JPLANT,, JPNINT L L ISFALK ) K=1,4)

PNHR,NPAY NWEFEK, TOP, ISPACE, ICH

FORMAT {12,014 ¢3X g T4 402,2X4512,11,1247%,17,26%X,13,6X,T1}

Te {1CN.FQ.4)Y GN TN 104
TF (TERRIAR,.GT.O) GT TO 29CO

WRTTE (JUNIT,8520) ISTATE,ICONTY,IPLANT,TCD

IEeRMR=1
an oTA 193

COHUNTY=",14
CWNER=", AT/

SXy PSTACK 43X, PUTMX Y, 3X, VHTHY,3X,17P ¢, 5X,SO2Y ,3X
SUSPACET SY tNTAY J4X YT AX, P FLOW? 33X, 1727, 4X, F5-1"
P2X g S=21 42Xy 1SR 42X 3 PS4 13X, VHRY 42X, PNAY Y 43X, UK )

TSTATE, TCONTY, IPLANT,ICD
ISTATE,TCONTY, IPLANT,TCH
ISTATE yICONTY, TPLANT,TCN

86

noNOCCe1o
00000020
0oo00C3n
00000040
771233350
20NnNcCeC
000000790
NCNOOCRO
0000N0S0
NJ3000109
noanollc
000060120
acocol3ce
00000140
200017159
00000160
00000170
00G001R0
¢0000190
33000290
00000210
00000220
C00CC23C
00000240
23000250
00000260
00000270
€00C0280
00000290
20370200
00000210
00000320
000cc230
00000340
0300035)
N00C0350
00000370
06000386
006000390
00000400
00720410
00000420
00000430
0000044C
000004523
00000460
00000470
0000C480
00N0 0490
09308500
00000510
¢0000520
00000530
NC0N0S540
02700557
00000560
00000570
00000SRO



MEMRCR NANE  EPAPT

104

201

8530

8700

250

31000
85%0
1001

8710

8750

87

CONTINUIE , 00000990
IF {JSTATF.NFL.TISTATFE) WRITE [JUNTT,RS20) ISTATE,ICONTY,IPLANT,ICN N0000600
IF (JCONTY NELICONTY) WRITE (JUNIT,8520) ISTATE,ICNNTY, IPLANT,TCD 00000610
IF (JPLANT.NF IPLANT) WRITE (JUNIT,R520) ISTATE,ICONTY, IPLANT,TCN 00000620
TF (JSTATELNFLISTATE) WRITE (JUNTT,8820) ISTATF,TCONTY, [PLANT,ICD 0006030
TF [JPNINT.NFLIPIINT) 6G TN 3000 00000640
REAL (IUNIT,8000) L1,L2,L3,ICD 00090650
IF (ICD.NE.5) WRITE (JUNIT,RS520) ISTATE,ICONTY, IPLANT,ICD 00000460
REAN (TUNIT,8000) L1,L2,L3,ICH 00000670
TF (TCD.NE.6) WRITE (JUNIT,85%0) ISTATE,ICONTY, IPLANT,ICD 00000680C
IF ((1PC1.FN. 0V ANDL{IPC2.EQR.0V) GO YO 201 00000690
TQCCN=TQCOM+I QP 00000700
TFLOW=IFLNW+ I FR no00CTIO0
IF (IPDINT.LT.IPC2) GC TN 1CCO 00000720
10P=1OCCH 000CCTY0
TFR=TFLOW: 00006740
1QCCH=0 00000750
IFLNW=0 00000760
1com=0 00000770
CONTINUF 00000780
NSTACK=NSTACK+] 0000¢790
XP=1XP 00N06800
XP=XP/10. 00000210
YP=1YP 00000820
YP=V¥P/10. 0conceso
NP=INP 00000840
nP=C9/10. 00130850
SPACF=ISPACE 00000860
SPACF=SPACF /10, 00000870
WRITE {JUNIT,8530) NSTACK,XP,YP,1IP,1QP,SPACE,NP,IT,IFR,IPH 0000CA80
£ s {TSEA{K) yK=144) yNHR yNTAYyNWFEK Q0N00RI0
FORNAT {5XyI1592FT7e1,415,T18,2FR,1,15,18,15,2X,715} 50900900
IF {1QP.FQR.0) GC TN 250 00000510
NUMRER=NUMBER +1 00000920
WRITE {(KUNTT,8700} NPLANT ,NSTACK, ISTATE, TCONTY, IPLANT,TUTM 00000530
£ sIXPyTYPUZP 1 QP TSPACE,IDP, IT,TFR,TPH,[ISEAIK ) K=1,4) 00000540
£ +NHR,NDAY, NWEFK 009009650
FORMAT (14,2V24214412,14,15,14,17,213,14,17,14,512,11,12) 00000960
IQTOT=1QTOT+IQP 00000970
6D TN 11009 0CQN0<AC
CONTINUE" 00000990
NNSC2=N0SN2+1 00001900
G0 TO 1600 00001010
WRITE (JUNIT,A850) JSTATE,ICONTY, IPLANT,ICD 00001020
FORMAT (¢ memdk FRRCR EXFT AT 2 STATE,COUNTY, PLANT, ICD =9,414) 00001030
CONTINUE 20091040
REWIND KUNIT 000010%0
oTOT=1Q7T0T 00001060
WRITE (JUNIT,8T10) NIMRFR,QTCT,NNSO2 00001C70
FORMAT ([1M1,! *¥x NUMAFR CF PCINT SCURCE =',I15," %=x%xt¢/ Q0001LC80
£ v oskkd TOTAL SC2 FMISSION =1,F14.7,* (TONS/YR) &xxtv// 009011990
P v oxmx NN, OF POINT SOURCE WITHOUT S02 EMMISINN =1,14,! »x¥! /00001100
£ J//7 % rx& REDUCED PCTIKT SNURCE DATA wkw o/ 00001110
£ ' esese NSN=EPAPT1.NATA') 00001120
DO 306 N=1,NIMRER . 00001130
REAN (KUNIT,8750) (KKCATA{K),Kk=1,80) NOJ31140
WRITE (JUNIT4RTA0) A, (KKDATA(K) yX=]1,80) 0000119%0
FARMAT (80AL) 00001160



MEMRED NAME  FDAPT
A76) FORMAT (I5,', ',80A1)
300 CONTINGE

RETIRN

END

88

00001117¢C
NQ0D11R0
00021199
naool12ne



MEMBER NAME EPACLKTR

Ceses THIS PRUGRAM IS PROVINDED RY £PA,

G
r
C

L

10

20
1000
2000

IT CNPY DSN=EPACLKTR,NATA T0
NDSN=EPACLK.CATA FPR DIRECT ACCESS RFAD,

89

00000004
3930000%

THFEE DATA SET IS CLARK'S TARLF, IT NFENS TN CAMPUTE UTM CONRNINATESOQOOND0G

NF A POIMT [N ZONF IT AS EXTENSION OF Z0NE JJ.

DIMENSION R1(8,8)

REAL®*8 R1

NDATA IUNIT/11/,JUMIT/&/

NEFINE FILF 3(61,768,1,1.JK)

nn 10 JRLDCK=1,61

REACCTUNIT,12320) ((RPL({T,0),J=1,8),1=1,8)
WRITE(3 ' JRLCCK) R]

COMTINUF

TJK=1

NO 20 JRLDOMK=1,¢1

REAN{I4 JRLDCK) P

WRITE(JUNTTS2000) ({(R1(1,J),.0=1,8),T=1,8)
CINTINUFE
FORMAT(IX4F1l1a342F10.34FB8.2,2F6.342%5,3)
FNRMAT(IX F12.342F11e3,F0,.3,2F7.3,2F6.3)
sTne

ENN

00000007
coonodlo
0000002¢C
000%0C21
N0000C30
00000640
00000C50
N000JC6C
J0970C70
0COO0O0CRC
00000090
00600100
00000110
00020120
00000130
00000140
00000150
000001640



MEMRF P NAME  TDAPT]
THIS PRAOGRAM COMPUTFS PAINT SMRCE LNCATINCN ACCORDING
TO UTM Z0ONF 15,
emes MITPUT IS [OSN=FPAPT2,[ATA WITH ALL SOURCFS LOCATINN AS IM
JI™M 7NNF 165,
NIMENSTON TC{200414C), TSFALSY
NIMENSICN ISEA(S)
REAL*E XP,YPyX,Y
LOGICAL®]L NAME(4D),CWALKKCATA(3Q)
NATA TUNTT/Y1/,BINTT/6/7,,KUNTT/12/
19TCT=9
NIMRER=Q
WRTTFE (JUNTIT,R010)
80170 FNRMAT (2X,'PCINT  FPLANT STACK UTM® ,8X, *UTMX!*
[ g EXg YUTMY yAX a3 P X—15% 46Xy tY=15" 43X, 7P',4X,' 0%/ /)
1000 CONTINUE
REAN (TUNIT,800Q,ENN=1001) NPLANT ,NSTACK,ISTATE,JCOMTY, IPLANT
[3 yTUTH XP ,¥YP,I1ZP,IQP, ISPACT.INPyI Ty IFR,IPH, (ISFA{K) K=1 44}
£ yNHR,MOAY, NJFEK
CBO00 FORMAT (T4, 27124274, T72414,375,43T744174213314,17,14,512,11,412)
8000 FORMAT (14,2125 214,12,F4,1,F5.1,T144T74213,14,17414,512,11,12)
I1QTrT=IQTOT+TICP
NUMBFR=NUMAEF +1
I (TUTM,EN,.15) GO TH 110
TE (TUTM¥,E0,0) 6N TC 100
= (XP.F0.0.,) GO TN 100
TF {Y¥P,FQ,0.) ~C TN 100
X=XP=10C0.
Y=YpP*x1100,
CALL GTGR (JyYe X, Q)
X=X/1100.
Y=Y/1000.
60 TO 120
100 CANTINUF
X=0,
Y=0.
GN T 120
110 CNNTINUF
X=XP
Y=YpP
120 CANTINF
WRTTF (JINTT,A8720) NUMRER JNOLANTZASTACK,,TUTM, XD ,YP,X,Y,1ZP,10P
ART720 FOPMAT {2X, 15,04, 276,T4,4F11.3,15,18)
R510 FNRPMAT (//T5,%, NTM=0 72,9, STATE=",T12,%, COUNTY=", 4
r e PLANT I0=1,T7448%X,40A1,3X,*; CWNER=Y, A1/
5X,'§TACK'73Yy'UTMX"’Xy'UTMY‘,3Xy'Zp"5X.'SDZ',BX
P PSPACE Y g SX g POTAY J4X, * TV 4X, PELOW® ;3% 0 7R 4,0 §— ]
& 12Xyt S=20 92X S 2K S =4 43X, THRY L 2X, "DAY T, 3X, VWK )
TXP=X%10.,+0,%
1YP=¥=]10.40.5
WRITE (KUMIT,R7C0) NPLANT,NSTACK, ISTATE,ICANTY, IPLANT,TUTM
£ y TXP,TYC,TZP,I0P ,TSPACE, I1NP,IT,IFR P TPHL(ISFA{K),K=1,4)
f yNHR,NCAY,NWEFK
2730 FORMAT (T4,2T124214,12,T4475,14,17,213474,17,14,512,11,12)
GO TT 1300
1001 CONTINUF
ATPTI=10TNT
WRITF {JIINIT,R712) MIMPER,OTP,T
8TLN  EORMAT (/////% =% NUMPER NF POTAT SNANRCE =1 [5,t skxpe/

Caven

DO OO

[aclimall )

90

00000C10
00000020
0000CC30
00000040
00072050
anNo0ocen
00000CT0
0000CC80
00000090
000970120
007200110
00000120
00000130
¢0000140
N000N159
00000160
00000170
000GO1RC
00000190
030007220
0CrQ0210
00000220
0C0Co0230
00000240
100700250
00000260
00000270
CONDO2RC
non00290
000707309
001700310
000003290
00000230
00000340
10000359
00N003e0
00000370
0C000380
00000390
©0000400
00000410
NININ427
N0000430
00000440
00000450
00000460
00000470
00000480
70000499
00000500
00G00510
0C00C520
00000530
0000540
00000550
00000560
0n000570
00000580



MEMBFQ NAMF F

300
37s
400
410

873
374

Co‘

0

0
0

s

40
50

60

70

80

£ [}

CONTTYNUF

PADT]
x3% TATOL SN2 FMISSTON =',E14.7,¢ {TONS/YR) #%%v)

WRITE {JUNIT,8759)

EORMAT (
REWIND K
READ (KU

Y1  x®% DATA SET DSN=EPAPT2.0ATA *%%t //)
UNTT
NIT,R730,FNN=41C) (KKDATA{K),K=1,80)

WRITE LJUNIT,8740) (KKCATA(KYK=1,R0)
GN 1O 400 '

CONTINUE
FORMAT (
FORMAT (
RETURN
EMD
SHURROUTY
THIS Sup
cnnRni
DIMENSIC
REAL*B R
DEFINE F
NATA NR/

Al
N
RN
Al

CN/
Al
IN

cE/
IE Al

RE IE

CNP = {C
CED = (C
DD 40 T=
IF (NR(T
CANTINUF
IBLOCK =
REAG(3YT
TF (IW.E
TF (IW.F

[ I T TR T 1)

BOAL).
SXy BOAL)

NF GTGRINARGS 4NN, CF,y IW)

ROUTINE 1S OROVINED RY EPA. [T COMPUTES UTHM

NATES FPOM ONFE Z0NE TO ANCTHER,

N RL{8;8),NR{61)

1'AIQP\N'RE’CNP'CFDQA, RyCvD'CNyCFyVl

TLE 3(61+758,L, 1JK)
209214229234264254926427428929930431432433,34,35,36,37,38,
B0y 404411429490 44945,4694T7948+49450951952+53+954455,56457,
58359560461 962163964:165,664567,684,69,T0y71+472:T73+T4575,76,
T74784,76,80/

100020.9

+ .5

* 100000

100000.0

+ .5

* 103300

N=-RPN)*, 00001

E-RE)*,00001

1,61

)oFQ.INY 6O TC 50

1
RLOCK) Rl
R.1) GO TH 60
Q.0Y GN TO 70

IE = 10 = IF

GO T2 A0
vi = -1,
BL{IF,2)
R1{1%,4)
A1 T1F,8)
B1{IF,R)
A =(R1(1
R =(R1(T
C =(A1(]
n ={rR1(!]

CN ={R1{
CE =(500
RETURN

END

0
Vi
V1

B1(TE,2)
RL{TE,&)
BI{IEy6) Vi

R1(1E,8) V1

Fy5 )+ (ICNPRRI(TE,T))-(CFP*RLITE,8))))
Fol )+ {CNPHRLI{IF, 8)VI+{CFP*RI(TE,T))))
Fe3)+{{CNPxA)=(CEPEP)Y))

Fe& )+ ({CNPHB) +{CEP®A) )}
TEL1)+((CNPXC)=(£FP4D)))
000.0+RI{TE2)+ ({CNP*L)+(CEP%C)))

nwon
L

*
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00000599
300006400
00000€10
00000620
00000630
30000640
0000065C
00000660
000004670
0Q0006R0
09000490
0000070¢C
00000710
00000720
0000C730
0090CT40
0000C7TS0
00000760
0C0CGT70
00000780
313010790
00000800
0NN00RLO
0000CA20
00006830
0000C840
0003C850
00000860
00000870
0000C880
2000€R90
0000GS00
00000910
060¢0s20
00000930
08000949
00000%50
00000960
0000CS70
30020980
00000590
00001000
00001C10
00001020
00001C20
00001040
00001050
00001060
00001C70
00001cC8C
00001C90
00c011Co
000011190



YEMRF
Covun
‘

1000

3000

100

110

120

R NAME FPAPT2

THIS DROGFAM COMPUTES PLUME FTSES FCR ALL 2NINT SNHRCES,

IT USFS FIVE FAORMOLAFE 8S LISTED TN PRINT PUT,

DIMENSIOM TSFA(4)

DIMENSTON 7RL(272),7R2{270),2R3(270),7R4(2702),7R5(27))

DIVMEASTION AL3),UL13),2(3),U3(3),U413),15(3})

NIMENSICN PRLILZ),PR213),PP3(3),PR4(3),PRE(3)

DATA CP/.24/4RHP/1.29/

NATA A/0.450.5,1.0/

NATA TUNTT/L1/.JUNIT/6/

FxCALCULATES PLLME OTISF NOT ACCLUATING F0OR WIND SPFRENS=

WOTTFE (JUNIT,8510)
FAIVAT (1] =x=#+ PLUIME RTSFE MCRMALTZED RY WIND SPEED wxxt//
‘ 701 =(-0.,023%VSHN+5, 3550 %0 .5)/U.ee CARSON & MOSESTY/
4 7R2=133,(FF/MUn*3,)1% %0027 cesassCSANADY MANTFIENTY/
' TRI=Q 04T 0HEx) 58/ (=20 ,T70) .. .CONCAWE——1'/
' 7P4=0,175%QH**0.50/{U%%0,75) oo CONCAWF=-=21/
' TRE=0,414xNHxR 444/ (Uxx,694) o, .CONCAWE—3///
¢ NOID S X0 yp 7P n n TS
o! FLOW PH 791 IR2 3 IR4 IR5Y/ /)

MM M o M

N=0
CPRHI=CP=RHN*1000.

Ol4=4,/3,141%9

CONTINUE

RFAD (TUNTTLROQ00,EMO=1001) NPLANT,ZNSTACK,ISTATFE,INCONTY, IPLANT
& yJUTM XP 3 YP, 7P, QP ,ISPACE,OP,TSy FR,PH,

fi {TSFALK) oK=L 44) s NHP ,NDAY JNWEFK

FORANAT (T4,2124274,12,4F4.1,FS5.1,F4.,0,17,13,F3,1,54,7
I yFTeUpF4,0,512,11,12)

N=N4+1

7P=7D=) 204 R

ne=Np«N,_ 3048

TEF {TS.TC0.06) GE TN 10O

TS=(T8=-22.)%5./9,

CINTINUE

ER=FR%Q,"28317/A).

PH=PHx0,30N4R

TF (TS EL.0) GO TN 110

IF (FR,LF.,0,) GO TN 110

VSPD=FR*PT4/NP

NH=FRxCPRHN*TS

FF=Q,81xTS*FP /273,
IRYIIMM)I={-0,029%VSD+5, 3R> (DH*C,001)==%0,5)

ZR2 (N)=123 . xFFx%x) 27

ZP3{N)=0,047*QH*=(,58

IR4(N)=0.,175%QH%:%0,50

JRE(N)=0.414%¥QHs>0,.444

o TN 120

CANTINUE

7R21(N)=C,

7RP2{(NY=0,

IR3(N)=C.

IR4 (N)=C.

795(NY=0,

CONTINUYE

WRTTE (JUNIT,851)) AgNPLANT (MSTACK, XP,YP, 7P, QP ,DP TS +FR,PH,
A TRIIM)ZT7R2(INY 4,203 {N) 4 794{ N}, 7RSS (N)

92

02007010
00000C20
0000Nn030
10032042
00000C50
000000&0
ocooacrce
00000C80
0C232C92

000010C

000Q011¢
00o00012¢C
70000130
000001490
00000150
00000160
00000170
neoeoLso
001700199
00000200
00000210
0000220
0000023¢C
0230002490
00000250
00000260
00000270
0000Q2R0
70000290
0000030¢C
00000310
0C0CC220
00000330
23003C340
0nnnn03so
00000360
ocoecarc
002003890
00000390
00000400
0000041¢C
00000420
00000430
00000440
00000450
00000460
00320470
001004830
00910490
00000500
00000%10
00000€20
0010920530
190230540
00000550
00000560
N0000s7C
00000580
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MEMBFR NANE EPAPT2

A510 FORMAT (1XyT39T4, TR, F6.1,FT ol oF6.1,T8,E5.1,FTeLl+sFB.1sF5.1, 00000590
f 5F7.1) 00000600

GO T 1000 00000610

1001 CONTINUE 0NN00E20
LM=N 00000630

c **CALCULATES PLUMF RISE FOR THREE VALIIES 0OF WIND SPEED AND FNR 00000640
o FOUR VALUES CF THF PARAMETER Axx 00000£50
C 00000660
U==2, 00000670

NO 400 T1=1,3 50000680
U=t+3, ' 00000690

WRYITE {JUNIT,8600) Uy (2{K)3K=1,3) 00000700

A600 FORMAT (%1 *%x% PLUME RISF CCMPUTEN RY VARIDUS FORMULAE FNR U =¢ 00000710
£ sF3,.1s" M/SEC *%%0//6Xe3(3X,13("="),? A=7,F5,2,1X%X,13(*~"))/ 0000C720

3 TN INY 32X 306Xy YIRS 44X, PIR2 1 44X 7R3 ,4X, YZIR4Y 44X, IR5,1X) /) DO00C730

DN 200 K=1,3 nN0900740
UU=U+ACK)*EXP(~U) 00000750

S UMK)Y=UU 00000760

U2 {K)=UL%%*(3,0%C.27) 0000C77C
U3(K)=UU%%0,T0 00000780

U4 (K)=1U%%0 7€ 0900€790

US(K) =UU**0,694 00000800

200  CONTINUE 00000810
DO 500 J=1,LM 0000CE2¢C

DD 300 K=1,3 00000830
PRL(K)I=ZRL(J) /ULLK ) 20N0C 840
PR2(K)=ZR2(JY/U2(X) 0000CE50
PRI(K)I=ZR3{J)/UBK) 00000860
PR4IK)=ZR4(J) /114 {K) 0000CPTC
PRE(K)I=ZR5(J) /USIK) 00D008R0

300 CONTINUE 70700890
WRITE (JUNTT,8610) .y (PRLIX),PR2(K),PRI(K},PR4G(K),PRE(K},K=1,3) 00000900

5§00 CONTIMUE 00000910
400 CONTINUE 0000CS20
8610 FORMAT (IX,13,' *1,3(3X,5F7,.1)) 00000930
STNP 00000940

END 00000¢50



AEMRF R NAME  EPADT?2
Cuewes THIS PELAPAY MADPS DATNT SOURCFE EMISSION TN ONE SQ. KM, GPID,
NTUSNSTIIN P{200,140),1SFal4)
IMTECFRYD NPS(200,5140),MPT .
NATA TUNTT/1L/,y JUINTT/G/ 4KUNTT /L 2/
DATA N/28000*C.C/4NPS/28DCO*N/
GTRT=0
NUMPFR=N
I XMAX=200
TYMAX =140
TXREG=€640
IYREN=4190
XREC=TXREG
YREG=TYRER
XEANT=XREC+TXMAX
YFNND=YRFG+T YMAX
JCXREQ=T25
ICYRIG=4252
JOCXFMN=TER
JCYranN=4311
CXRFA=ICXRFG
CYRFO=ICYRER
CYENN=TCXFND
CYEND=TCYEND
WRITE {JUNTT,8D1))
8010 FEORMAT (91 %3 x POINT SNURCE NUTSINE ARFA SNURCFE MAP #es#?

C & A cesses N IN GRAM/SEC, ceessscess !
& [/72X 3 VPLCIMT  PLANT STACK LITM® 85X, UTMX
2 P EXS TUTMY ', 3X, ¢7PT,6X, 000/ /)

19100 CANTINUF

PEAN (THNTIT,RAI0,FNN=1N01Y NOLANT  NSTACK,ISTATF,TCOMTY, IPLANT

£ s TUTM, XP YO, T7P, 0P, TSPACF, INP,IT,TFR,TPH, {ISFA{K) K=1,4)

£ GJNHR URDAY, NWFFK
CACOOD FNRMAT (T44,2124214,12,74,15,14,17,213,14,17,14,512,11,12})
AIND FORMAT {T14,42T242T4 417 3Fa4clyFSalyTayF7.0,2T133714,17,14,512,11,12)
c OP=CP=0,N2876664
€ eees 0287664 TS CONVEPSINN FACTOAR FRCM TINS/YFAR TN GRAM/SFC.

NUMRFR=NUMREP+]

NTAT=RTCT+OP

IF ((XP GTJXEND)OF J(XPL,LT,XREG))Y GN T2 10D

JF ({YPGT,YEND} . OR L IYP LTLYRERYY GO TO 190

1XP=¥XP

TYP=vYP

KX=TX0-1XaFEG+1

KY=TYP-TYREC+1

N{KXGKY)=O(KX,KY)+0P

NDS (KXo KYY=NPSIKXyKY) +]

57 T 1000
100 CONTINUF

WRTTeE (JUNIT,87201 NUMPOR G NPLANT  NSTACK, THTM, XP,¥YP,17P,N0P
RT20 FORMAT (2X, 154" o' 32T£6,14,2F10.3,15,F9,1}

67 70 1000
9510 FNRWAT (//15,%,  UTHM=',12,', STATF=+,T2,', COUNTY=",]4
3 v'e PLANT IN=1,74,2X,4CA1,3%,*%; DOWNER=Y,A1/
f 5Xy VSTACKY y3X , CUTMY 1, AX, L ITMY® 3%, ¢7D 1, 5X, 15021 ,3X
& s PSPACE S 3 SX 4 tPTAY J4X, €T, 4%, " FLOWY y3Y, 0 7R 4%, 1§11
3 92Xy PS=2 32X, TSNy 2X 4 1S=4 Y 43X, THR 4,2 X, DAY, X, P WK Y )

3700 FIPMAT (14432124214, 72,14,4315,14,17,213,14,17,14,512,11,12})
1001 CONTINUFE

94

3COHNCYO
200N0C20
00000030
0Co00CA40
00990050
282006
0Q0nccTo
02000080
ocnoccec
noonNntlon
NOJXNOLLD
00NnCc120
00000130
0C00014C
00000150
717332160
2000017¢C
000001R0
0000C19Q
NaNIN200
0GlcI219
00000220
00000230
00NCG240
n0000250Q
32030252
a000G26C
60020270
00009280
00000290
10000207
0000031¢C
00nd0320
c060023c
20000332
000207334
00N00340
13000350
00000360
00000370
00000638¢C
N0nac2990
00000470
CCONCal10
000C0420
227004720
00200440
00N00450
00060460
00000470
00000480
0oNno04S 0
o0noos00
Q0000510
00000520
IINN0520
00730540
00N00550



MEMBER NAME FEPAPT3
WRITF {JUNTT,8520)
8520 FORMAT (///' %% PRINT SQURCF EMISSICN PER EACH ONFE SQ. KM,?
£ . o' GRID ¥x%t//6X, "1V, 4Xy 1) UTMX UTMY !, TX,'0¢ 43X, 'N*//)
NPT=0
NO 200 1=1,1XMAX
DN 200 J=1,TYMAX
IF (QUY,J).LF.0.) GC TN 200
JUTMX=T+IXREG-1
TUTMY=J+TYREG~1
NPT=NPT+NPS(I,.)
WRITE (JUNIT,8530) TyJdy IUTMX, IUTMY,Q{1,J)4NPS{T,J)
8530 FNRMAT (2Xy315,16,F10.1,13)
200 - CONTINUFE
WRITE (JUNIT,8540) NPT
8540 FNRMAT (///% k% NHUNMAFR OF PLINT SNURCE IN AREA SOURCF MAP =t
& Y1545 %%x%0//)
FORMAT (/7777 #%% NUMRER NF PLINT SNURCE =7,15,' %kx1/
£ Y wkdk TOTAL SN2 EMISSINN =',F14,7,* { TONS/YR) %%xt)
200 CONTINUE
CALL FPAMAP {Q,Q0TOT,NPS)
RETURN
END

‘8710

95

N0000560
0000C570
30000580
00006590
00000600
00000£10
00000620
02006630
00000640
00000650
0000E660
00000670
0003C680
n0000690
00000700
00000710
00006726
D003C 730
00000740
00000750
00000760
00000770



MEMBER NAME  EPADTA

SHRERNPYTTIME EPAMAD (C,QTCT,MPS)
Cesee THIS REANS TN ZPp NEDS APFA SOHRCES NATA (TON/YEAR)
Ceeos IN UNIFPRM 1—KM GRTIN AND CHNAPSE A SUR-ARFA ENR AMALYSIS,

96

00000C1LO0
00000029
006NCC30

Coees TXRFGLTYREG=NRIGIN CF THF GRINS TN UTM, IXMAX, TYMAX=AREA SIZF IN KMO0000040

Caeee QAN L200,140)=AREA SNUPCF STRFNTH.,
Covee TRFGLJREC=NRIGIN OF THE SUR-ARFA
Coeee ISI7F,JST2E= SIZF NF THF SHB-AREA,
Coane
NIMENSICN 0(209,140), 1Q020C),IXUTM(200),JYUTM(140),17(200)
* f18(200),580140)
INTEGERE2 NPS{200,140),N0OT
C NATA Q/28000%0,0/TUNIT/S/y JUNTT/6/,KINIT/11/,1FORM/40/
DATA TUNIT/S/,JUNIT/6/+KUNIT/ 1L/, 1FORM/ 2D/
= y IXREG/64C/ 4 IYREG/4190/ T XMAX/200/,1YMAX/ 140/
* v IRFG/BE/WJIPEG/AY/yISTIF/ 43/ ¢JSTIE/ 6D/ DXA/ 1/ DYAS L/
NIMENSTON I0030,40),TRI1N),JRIT10),NXRIT10},DYR{10)
NATA [RM/2/,JRM/3/4IR/5,420,5,7%0/4JB/10,20410,7%0/yIM/30/,IM/40/
* IOXR/2.341e092+097%2.0/90YR/2.041.092.,0,7%2,0/
Coann
Ia(l)=1RrEG
JA(1) =JREG
eesas REAN IM 0(200,140) aND QTFT,
PEWIND KUNTT
N3 100 J=1,1vyvAaX
REAC (KUNIT,B8C60) (N{T,J),1I=1,TX4AX)
806C FNRMAT (10F7.5,10X}
100 CONTINUF
C PEATY (KUNMTT L AD70) QTNT
ROTO FIRMAT (£12.¢)

Casee

TOON

JEND=JRFEG+JST7E-]
TEND=TRFG+ISIZE-]
TTNT=1S17F+ S 17k
Cases SUM THE TCTAL SCHRECE QTCT FOR SUP-ARFA,
SATCT=0.0
NPT =0
NN 2CC J=JREG, JEMD
LN 200 T=IREC,TEND
NOT=MPT+NPC(],])
200 SATOT=SQTOT+CA(T1,.1}
RATCT=SCTCT/QT0T
WRITF (JUNIT,R030) ITFY,SOTFT,ATNT,RATNT
803C FORMAT (' #*%x NUMRFR 0OF ARPTA SOURCES = 1,110, %=t/
f Vokxs TOTAL SOURCE FMTISSION & RATIO= v,3013,.5, ¢ *xxkxt)
WRTTT (JUNIT,8040) NPT
8040 FNRMAT (/1 x=% NOIMRER CF PMNINT STCURCFS IN COMPUTATIANAL GRID =
5 1 Ta,t *=x0//)
Conos
NN G0 J=1,JS17F
300 JYMTV{J)=TYREG+JRF+J~2

nn 219 I=1,1STZF
310 IXUTMIT)=IXRECHTAREG+T =2
C CALL WEITFO(D, IXMAX, IYMAXy ISTZE,JSI2F 3 IBFG,JREG, I X TM,,gYUTM,TFNRM
C * P JUNTT,LTT)

WRITE {JUNTT,R8510)

NN 4Cd Jd=1,JSI7F

NP3 40C T1=1,1S17F

AT ,J)=C1T1,J)*0.02R766F4

N3000CS7
0000006C
0n00007o
0c000C80
00700090
0000010¢C
ooo00110
00000120
0000013C
20000140
020C01L52
00000160
00000170
0GN0ONR1RO
0000C190
220002423
0C00325¢C
002002690
0Cco00270
00000280
0cono2a9c
20000300
00000210
0006C320
00000330
20300340
00200350
00000360
6co0C370
N000032R0
0002387390
00000400
00CQ0410
0CNCC420
no000430
00000440
0CO0C450
00000460
002292470
00000480
0000040
¢co00cCsnge
00000510
00933529
000005390
00000540

00000550

C000GC5%60
2003C570
00000580
00000590
00000600
00000610
03300620



97

MEMBER NAME EPAPT4

TE (0T 4J1 6T o0.) JANDLICIT,d) oL Tola)) ALT,J)=1.0 000NGE30
o eeee Ca02876664 CONVERT TON/YR TN GRAM/SEC. 00000640
400 CONTINUE ’ 00000650C
CALL GRINDCN{QyIXMAX ,TYMAX T A, JA,DXA,DYA,20,IM,IM, TR, I8, NXB,DYR, 00000660

* TRM, JAM, TXUTM, JYUTM, 1) 00000670

CALL WRITEN(QQ, IM, JM, TM,dM, 1,1, IXUTM, JYUTM, IM, JUNIT,1T) 00000680

€ CALL WRITEQ (Q,IXMAX,TYMAX,1STZE,JSTZE,IREG yJREG,IXUTM, JYUTM 00000690
C & s IFORM, JUNTT,LIT) 00060700
WRITE (JUNIT,£520) 00000710

8510 FORMAT (///% %% ABOVE PRINTING O IN TONS/YEAR wkxt) 000007290
B520 FORMAT (///' *%% ARCVE PRINTING Q@ IN GRAM/SEC. *w*?) 000007320
RETURN 00000740

FND 00000750
SUBRNUTINE WRITEQ {CsIXMAX, IYMAX,ISIZESJSTZE,IREG,JREG, IXUTM, JYUTMO0000760

* s TFORM,JUNIT,I1) 000207790
Coeeee THIS WRITFS Q{ISIZE,JSIZE) CN UNIT=JUNIT IN FORM=IFORM, 00006780
Cesse IFORM=NN, OF COLUMES TO BRF PRINTED ON ONE LINE. 00000790
Conas 000C0R00
NIMENSTON RFMT1(10),RFMT2(10),RFMT3 (10} 00000810
LOGICAL*1 FMTL1(40), FMT2(40) FMT3(40),FM{38) 00000820
ENUIVALENCE (FM{1),TFM1),(F¥(5),TFM2) 00000830

* JUFMTL{L),RFMTLIL) ), (FNT2( 1) RFMT2{1)),IFMTI(1)},RFMT3(1)) 00000840

DATA REMTL/0(5X 1, 'SHXU®, ITM=, ', 040130, " )9 5% vy 0000C850

* JREMT2/9 (565X, y16H 0,0 [z, 0 140039,9,/ )V ,5%! 14 00000860

* PRFMTI/ 1 (1Xy e 1214, 0 01X 4 ,74013%,? ), Skt v/ 00700870
DIMENSTON Q(IXMAX, [YMAX), IXUTM(ISIZE) yJYUTMIJISTIZE) LT T({ISIZE) 00000880

* , 10(200) 00000890
JEND=JREG+JST ZE~-1 0C000S00
TEND=TREG+ISIZE-1 00000910

IF (1FORM LEQ. O) GC TO 500 01006920
IFM1=120/1FORM+240 00000930
IFM2=TFORM/ 104240 00000940
FMT1(16)=FM(4) 00000%50
FMT2(1601=FM{4) 00000960
FMT2{16)=FM(4) 20000970
FMTL(13)=FM(B) 00000580
FMT2{13)=FM{8) 00000990
FMT3(13)=FM(8) 00001coC
IPT=(ISIZE-1)/IFORM+] 00001C10
RATIN=1C00.0 00001020

IF (IFORM .GE. 30) RATIM=100. 00001C30

IF (TFORM .GF. 40) PATIO=10.0 00001040

c RATIC=10.0 00001050
RATIN=1.0 00001C60

PO 310 IP=1,IPT 00001070
TA={1P=] ) *T FORM+IREC 0C001€80
TR=TA+IFORM~1 00001€90

NN 320 1=IA,IR 00001100
1I(N=1 00001110
IF((TT(IY.GT. 100) LAND{IFORM.GT. 30))II¢I)=1I1(T)-100 00001120

320 CONTINUE 00001130
TAX=TA-TREG+] 30001140
IRX=TAX+TFORM-1 00001150

c WRITE {JUNIT,8040) 1P {IXUTM(T),I=YAX,IBX} 4 (I1{1),T=1A,IR) 00001160
CBO40 FNRMAT{'1 %¥¥% PAGE = 1,15,/5X, 'TUTM=17,4013,/,5X,* =9,4013//100001170
CWRITE (JUNIT,8040) IP 00001180

BO40 FNRNAT (V1 k¥kw: PAGE = *,[5/) 00001190

WRTTE (JUNTT,FMTL) (TXUTM(T}, I=1AX, IBX) 00001200



MEMRFR MANE  EOADTA
WO ITE {(JUNTT,FMT2) (I17(1},1=14,1R)
PO 330 JJd=1,JS17F
NESINLANIE SR ENN]
JUT¥=JYUTMIJS T7F+1-dJ)
N a10 I=It,18
410 10(T)1=0(T,0)=RATIC
C WRITE (JUNIT,805D) JUTV,J,(10(T),1=1A,1R)
CROS50 FARMAT (1X,T14,T14,1X,4073)
WRITF (JUNTT,FMTR) JUTM,J, (TO(T), T=T4,1R)
300 CONTINGIE
310 CONTINUE
RETUEN
500 CONTTNUF
Ceaee THIS WRITES N OM NISK IN CAREL TMAGE,
Cavee
Coeees WRITE O(T,J) ON DISK.,,
e N 400 J=1,1vMAX
C WRTTE [(KI'NTT,RN60) (O{I4J),1=1,1XVAX)
C8060 FNRMAT (10FT7.5,19X)
4N0 CONTINUE

C WRTTE (KUNIT,8070) OTOT
C8270 FORMAT (F12.6)
RETUPN
FrHD
SURPNUTINMNE GRIDCMIOGTNGIN, T A, JA,NXA, NV AL N0, TM, UM, TR, JR, NXR, DY R,
* TRM,GRV, IXUTV, JYUTM, L)

Ceosne

Cevoes L=1,THIS CONVERTS O(IN,INY) TN UNIFORM ARID TNTU QQ(TM,1M) TN NON
Caeeoas IINITFNARM RRTN,
Ceaee L=2y COMNVFRT 20 INTP 0,
Caoes [A,JA=SLOCATION TN NN GETIN WHERFE GRID SPACECHANGES, EXCFPT
Ceaowe TA(LY,3A01) DENCTES THFE NPIGIN CF 90-==90(1,13)=001A{1),4A(1)).
Ceees NXyDY=GRIND SPACF WITH TNITIAL PCINT AT (TA,J4).
Cones
NIMENSTON DTN, INY L NQETN, JMY, TA(TM) , JALJM), NDXR{ 18M) ,NDYR(JRM)
* s EXUTMOT® ), GYHTMO V)Y L TR I RM) , JR(JRM)
Caevas
FXAT=1.0/DXA
DYATI=1.0/DYA
AREATI=NXAT=OYAT
IRFC=1A(1)
JAFG=JAL])
IXREG=TXIITM(]1)
TYRES=JYUTM(])
Ceowe SFT (P THE TARLE FCO IMDICIFS OF G(T1,4).
Ceosoa
J1=0
0N 22 J=1,JPM
JINTVL=DYR{ J)*:NYAT+C, 2
JJENR=gR{J)
0N10 AJ=1,JJFND
J1l=J1+1
IF (J1 .GE. JM) GC T0 2]
JACYL+1)=JalJ1) +JT N TVL
JYHTMOYI+1 ) =dv TV 1)+ INTVL
10 CNONTINYE
20 CONTIMUE
11=2
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00701210
GoN01220
0000123¢C
00031240
Q0001250
00001260
0CcooL270
000012R0
nN101299
00001200
0000131n0
nooo1320
20001330
20391247
n0N01350
00201360
aNo01376
000N138C
cnnNn1299
0nN01400
00001410
0ngo1420
00001430
13701440
00001450
00001460
000N147C
00nN0l14R0
00371499
00001500
00001510
00001520
NC001530
20001540
00001550
00001560
00C01570
00001580
00001590
00001600
QCcO0lé1cC
00001620
20091630
00001€40
(00001650
00N01650
00001670
00001630
00N01¢90
No0N17N0
00031710
00001720
00001730
00001740
07301750
Q0001760
00001770
00001780



MEMBER NAMF  EPAPT4

e Ke!

30
40

C....

C--.-

C.‘.I

O

100
200

300
400
500
600

DO 40 1=1,1RM

TINTVL=DXB(I) *NDXAT+C. 2

TTENN=IRLL)

DN 30 Tl=1,TIEND

T1=T71+1

IF {11 .GE. IM) G TO 40
TACI141)=TA(T1)+IINTVL
IXUTM{T1+E)=TXUTMITL)+T INTVL
CONTINUE

CONTINUF

NERUG TNIT{IA,JA)

TRANSFORM Q{KTI,NJ) TO Q0Q(T,J).

DN 600 Jsl,JM

Kd=JALD)

JJJEND=JINTVL ‘

IF (J LTe JM) JIIFND=JALI+1I-JA(])
NG 500 T=1,1IM

KI=TA(I)

TTIFND=TINTVL

IF (T 4LT. IM) ITIEND=TA(TI+1)-T1A{1)

AVERAGE THE O(KI,KJ) TGO GET QQ(II,JJ)
QT0T=0.0 ‘

Do 20C¢ JdJ=1,JJJEND

KiJ=KJ+J4J~1

DO 100 II1=1, ITTEND
KIT=KI+I[1<1

QATOT=QTOT4+O(KIT 4K J.))

CONYTINIIE

CONTINUF
QO{TyJ)=0TOT*AREAT
CONTINUE

CONTINUE

CONTINUF

CONTINUF

RETURN

NERUG TNIT (1A, JA,KI,KJ)
END

99

00001790
00001800
00001810
00001820
00001830
00001840
26001850
00001860
00001870
00001880
00001890
00001900
00001910
00001920
00001530
00001940
70001950
00001960
00001970
00001580
0N001990
00002000
00002010
00002020
00002030
00002040
3000205¢
00002060
00002070
00002C80
00002090
00002100
00002110
00002120
00002130
00002140
30002150
00002160
00002170



VEMRFR MAWF  FPADTS

Cooee

.

e

OO YO,

oS 1
8029

R600

3610

R700

3900
8910
B9 40
3950

F3ELY

e e Ne)

100

THIS PPOARAY COMEINFS SWALL FNISSION SAURCLS JA A PLANT
TA Af TRFATEN AS : 1) A SNURCE, IF (NS.GT.150): O° 2) PART
AF A LABRE SPHRCF TN THE SAMF PLANT, IF {0S.LE.150).

NS 1§ CPAVATNEEN SANRCE F¥TSSION MF STACK HAVE

NOLFSS TRAN CP ENUAL TN 150 TONS/YFaR,

INPYT CATA SFET=IUNIT, IT IS B PEDRYCED POINT SOURCE NATA FPOM NENS,

THTS PROARAM ALSY FGFATES NFW NATA SETS FOR POINT SPIRCFE N
/7 UNIT=KUNTT AN KUNTTY
CAUMNAN RDLANT(2T70) NSTACK(2T70),TSTATE(270),ICONTY(271)

& sy TPLANT {270 ), THUTM(D2TO ) XP{2T73),YP(2T7D),22(27D)},10P(27D)
5 CSPACE(27NY,PRI2T0) 3 TSI2TO) SFRI2TOYSPHI2TO), TSFA(270,4)
I3 dNHRE2TO) JNDAYI27CY ¢ NWFEK{270),2741270)

ATMENSTITCN MOPMB (D0

LORICAL=1 A(aN)

NATA CP/,24/7,PHN/1.29/

DATA TUNTT/1Y/ o JUMIT/Z6/ ,KUNTT/12/,KUNTIT1/13%/

FORMAT STATFMENTS =x=x

FOARMAT (1442124274312 4Fb4alsFS.14F4,D917,2F2.1,F4.0,F7.0
4 2F4,0,512,11,12) ’

FrRMAT (1] #zx<s PCINT SNURCF [ATA REFNRE SMALL EMISSINNM SNURCF?

£ Wt FEING COMRYNFN sxkdst/f/0 eeos ALL PAPAMFTFRS ARF?
. SV LISTEN Th MGS UNTT, EXCEOT © IN TONS/YEAR .t //
A 3X,'N [P S ST T [T NTM X v 7P N sps
, ! e TS FLOW FH —=TSFA-— HP,., n4 /)
EORMAT [1Xy 13,164,273, 16, T4y T4,Fa 1,FTal,F6.1,17,255.1,7F6,1
3 1F5. 151X 4612,10,12,11,12,F7.1)

FNRAMAT (] =txxx DNINT <OURCE NDATA SEFT WITH SMALL SNUFCFS RETNA

3 JVCOMRINED =¥ «vs1///
3 IX,*N D < ST ¢TI X Y zp n o ser
. N TS FINk  PF ——ISFA-— HR,,. 04 NLNLD) /)

FARMAT (91 *¥x=x DATA A KUNIT, TSN=EPADTI NATA #xxxxt//)

FAYAT (QDA1)

EARMAT (] *=xne DATA ON KIINTT1, DSN=FOAPTL NATA ¥wxwuxx? //)

FARMAT {(5X,3041)

CPRHM=CPsFHC*1300.

=4 ,x*0,75

WRITE (JUNTT,RA20)

READ POINT SCYRCFE NATA ANT CCRNVERT TN MGS 1INTT %%

704 TS PLUME RPTSE NOOMALTZET PY WINT SPEED, CONCAWFE FrRMiLA
IS USFR TN THIS CCMPUTATICN,

A=

CONTIANNE

M=N4 ]

READ (TUNIT ,PCCO0,EMP=1001) RPLANTIN) G NSTACK{MN), TCTATE (N)

5 yTCONTYUN) G TPLANTIN) L TUTMINY G XPINY s YO(N), 7P{N), I0P (M)
£ g SPACF(NYZMIPIM )y TSUNY G FRENY y PHIN), LISFA(NM,K) ,K=1,4}
3 s NEFIN) ¢ NDAY {M) NV FEV (N}

7PN =7P(N)*0,3048
NO(N)=NPIN) *0.3CP4

TF (TS{N).EC.C.) GN TN 100
TS{NI=(TS(N)=32.}=5./9.
CANTINIF
FR(N)=FR(M)$0.028217/60.
PHIN)=PH(N) =0 ,3 747

TE {TSIN)LLF,0.) G0 T2 110
IF (FRIN)LLE.D.) GN TO 110
OH=FP (NY#(DRHC= TS (N)

704 (N )1=0.175=0H%>0, 80

100

0nNNeaaLoe
o0angoro
00nCcoo3n
20700C40
20003759
N000N0K0
nnoancro
necorneac
00nnacac
200301920
00300110
n000120
0conn120
10000147
222297152
aonocolen
20020170
o0orgctro
00200199
03¢0 20N
20070219
000022290
cecocecoz2ac
0N030243
32701073250
N0200260
00000270
0CCOG2R0
10000290
C0d2%02722
No0n031on
Q0300320
andoc 230
00000340
0<220359
207002AKC
00000370
000003875
7307201299
0g0ncanc
N000N410
QCooCc420
00700430
39033440
0306C4=0
000N0N46H
0CCCC470
00nN04RD
020700495
20N30%0C
02000510
aonnne2Q
17000530
Nonccesn
00N00NsSsNn
I02J0SAN0
20017C570
03320530



MEMBE
110
120

1001

C *%x

C.o.o

1002

140

200
210

C..'o

220

Ceces

C..-.

R NA¥E FPAPTS

G0 TN 120

COMTINUF

ZR4(N)=0,

CANTINUE

WRITE (JUNIT,8610) Ny NPLANT(N)  NSTACK(N) ISTATE(N)
& s TCOMTYEND yIPLANTIND s TUTMIN) 4 XPIN), YPIN),ZPIN}, QP (N}
[ ySPACEAN)yDPIN) , TSIN) g FR{NY 4 PHMIN), [ISFAIN,K) yK=1,4)
[ sNHRIN)NDAY{N ), NWEEK{N) , 7R4A(N)
GO TN 1000

CNNTINUF

NMAg=N~1

PROCFEN TO CRMRINE SMALL SDURCES #as
WRITF {JUNIT,RT0Q)

NSN=D

NEW=Q

FIND THE SNURCES WITH SAME PLANT 1D,
CONTINUE

JSTACK=0

NN 140 K=1,20

MCOMR(K } =0

CONTINUF

Hp=0

M=Q

NS=0,

HS=0,

IRS=0.

NS=NSN+1

IF (NS.GT.NMAX) GO TD 1100
NID=NPLANT(NS)

NSS=NS+1

N0 200 N=NSS,NMAX

IF (NPLANTIN) NELNID) RC TO 210
CONTINUFE

CNNTINUF

NSP=N=NS

NSN=N-1

IF (NSP.LF,.1}) GC T 1003

SEARCH FOR Q.LELL%0 AND SUM IT TN QS.
DN 220 N=NS,NSN

IF {(1QP(N).GT.150.) GO TO 220

MeMe]

MCCMR(M)=N

QP=ICP(N)

QS=NP+QS

HS=QP*2P (M) +HS

ZRS=0P%7IR& ([ N) +IRS

CONTINUF

MPp=M

IF (MP.FQ.0) GN Tr 300

IF (Q8.GT.150.) 6t T 400

COMRINEN SAURCE ADD TN CTHWFR STACK.
HMEFF=MS/QS+ZRS/(NS*U)

MMx= C

NOW SEARCHM FOR A STACK TO ®RF ADLEL YO,
INTFE=Q99%§,

NN 230 N=NS,NSN

IF {IQPIN),LF.150) GO0 TR 210

MM MM 4 ]

101

00000590
00N008C0
00700610
00000£20
00000630
00000640
0000CE50
00002660
00000670
00000680
0000C&90
00000700
08700710
00000720
00000730
00000740
00000750
0070C760
0000C770
00000780
00000790
00000800
08000810
00000820
00000830
0000840
00000RS50
00300860
00000870
00000880
0000CA9C
00900900
00000910
00000920
00000930
00000540
00000550
00220960
00000570
00000980
00000590
00001000
00001010
00001020
00001030
00001C40
00001C50
00001060
00001C70
00001080
0000190
00001100
00001110
00001120
00001130
00001140
00001150
00001160



MEMRFEDR NAME FDADTR
HOFFF=TP{N)+7F&([N) /1]
JTNTF=ARS{HQFEF-HEFF)

IF (7RIFE,LTL.ZINTF)Y GN TA 237
INICF=7N01F
TPCINT =M

230 CONTINUE
IF (MM, FQ,0) G TN SO0

Cevss ADE QS T0 QUIPCINT)

MP=MD4 ]

MOOMR(MP)=TOOTNMT
HS=HFS+ZP(TPCINT)=IRNP(IPTINT)
IPS=TRS+ZR4(1POINT)=INP{TIPLNINT)
QS=0CS+TNPLTIPOINTY
IP(TPCINTI=HS/AS
ZR4{TPOINTYI=ZIPS/AS
TQPLIPCINT) =S

GO TN 600

C =wx¥ (RFATF A NFW ONIMT SNUL(CFE FATA SFY =ax

Cases MNLY CNF STACK TN THIS DLANT, MM CHANGE.

1003 COMTINUF

CALL WRITEP (NS USTACK NEW s JUNTT,KUNTTLKUINTTT, 1,NMS)

60 T3 1002

Cooee MO STACK TN A PLARNT HAS N LESS THAN 150, NN CHANGE

100 CONTINUF

A0 310 M=NS,NEN

CALL WRTTEP (AyJSTACK NFW,JIINIT  KUNTT (KINTT 1, 14N
310 CANTINIE

6N TR 1002
Cuves CAMRINEN STACK TP RF CONSINER AS A SNOURCE
400  CONTINUE

NN 410 N=NS,MSN

TF (I0P{M) LF.150) GO TN 410

CALL WRITFP (N, JSTACK jJAFW JUNTT,KUNTT yKHNTT 1, 1, N)
410  CONTTINUE
420  CONTINUE

N=MCOMP(])

TAP(N)=05S

IP(N)=HS/0S

IR4{N)=ZRS/0S

CALL WRITFED (Ny JSTACK yNFW  JUMTIT,KUNTT GKUNTT L, MD, U MR )

GN TN 10072
Cevws NO SRURCE [N THTS PLANT HAS © LARGER THAN 150,
509 CONTINUF
G TD 420
Cesee OS5 AFCFL TO O{TFNINT)
600 CINTINUF
NN €20 N=NS,NSN
IF (IQPIN).LF.150) GN TN €20
TF (NJFOQ,TPCIAT) GN TN 610
CALY WRITEP (N, JSTACK MW JLNIToKUNTT ,KHNTT1,1,N)
G TN 620
610 CAONTINUF

CALL WRITE® (M, ISTACK JNEW,JUNIT,,KUNIT ,KUNTT ], MP,uCNMR)

€20 CONTINYE
GN TN 1C02
1130 CONTINUE
PEWIND WUNTT
PEWTIMD KUNTTL

102

LON01173
CONN11RC
009171192
£0n01200
00001210
Qcnod1?20
000012720

3N0124¢C
0o0oN1250
00001260
0Gn01270
00001280
27001290
000012090
00001210
Gonol1220
0101330
11920134 ¢C
c00121380
000N1260
00001270
00001380
209013a8
NNN0N14Y0
03001410
0000142C
000014320
00214475
00001450
03021460
QCo0147C
00001480
00301499
03001800
00001510
00001520
00001530
70391540
200N1550
202391562
0000157C
00001580
NOGO1S90
20001600
12221612
00001¢€20
03001¢3¢C
N0CO01€40
07N01€5C
37001460
00001670
C0001éRr0
000016990
000017C0
00031710
nonolrz2c
0nNdo173cC
00931743



MEMRER NAMF FPAPTS

T00

800

810

1110

100

110

8710

8810

‘BB20.

R830

WRTTE (JUNTT,8900)

CONTINUE

REAN (KUNTIT,RG1D,END=800) (AIK) ,K=1,89)

WRTTE {JUNIT,8950) (A(K),K=1,80)

G0 TO 700

CONTINUE

WRITE (JUNIT,B8940)

CONTINUE ‘

READ (KUNTT1,89104FENT=1110) (A{K),K=1,80)

WRITE (JUNIT,8950) {A(K),K=1,80)

Gn 10 8io

CONTINUE

STNP

END

SURROUT INE WRITEP (N, JSTACK yNEW s JUNTT JKUNTT oKUNITLy MO MOLD)
COMMON NPLANT(270) yNSTACK(270), ISTATE(270), ICONTY(270)
£ »TPLANT (270) , TUTM(2T0),XP(270), YP(270),ZP(270), IOP(270)
& ¢SPACF(270) 4PPL270),TS(270),FR(270),PHI270),1SEA(270,4)
£ yNHP.(270) yNDAY(270) yNWEEK{270), ZR4{270)
NIMENSICN MOLR{MO)

NEW=NEW+1

JSTACK=JSTACK+1

WRITE (JUNTT,B710) NEW,NPLART{N), STACK, ISTATE(N)
3 yTCONTYON) o TPLANTIN) yXP{N) 4 YPIN) 2P (N)

£ s TOPIN) S SPACFIN) 4DPIND , TSINY ,FRIN) 4PHIN)
3 s LISEAINGK) ¢K=1,4) yNHR (N) o NLAY (N) o NWEEX [N)
£ 2ZRAINY, (MOLDIK) yK=1,MQ)

=1 -

IXP=XP{N)*10,

1YP=YP{N)#10.

1ZP=2P(N)*10.

ISPACE=SPACF({N) %10,

IDP=NP(K)*10.

ITS=TSINI%10.

1FR=FR{N)*10.

IPH=PHIN) %10,

1ZR4=ZR4 (N} ¥10,

TPH=ZP(N) +PHIN)

IF {XP{N).LE.0.0) GO Tn 1CO

TE (YPIN).LE.0.0) GO TN 100

TE ({ZPIN).LE.O.).AND.(PHIN).LELD.)) 6N TO 100

TF ({ZRG(N}aLE.O,) JANT.{PHIN) .LE.C.}) GO TO 100
WRTITE (KUNIT1,R8820) NEW,XP{N)YPIN)4ZPH,TQP (N}, ZR4(N)

GO TN 110

CONTINUE

WRITF (KUNTT1,8830) NFW,XP{N),YP(N)ZPH,TOP(N)},ZR4{N}
A y IDWXPIN),YP{N),7PH, TQP{N), ZR&4(N)

CONTINUE

WRITF (KUNIT,A8810) NPLANT(N),JSTACK,ISTATE(N)

£ s TCONTY{N) yTPLANT{N) 4 TUTM(N),IXP,IYP,12P
A yIQPIN)Y L ISPACE,IDP,ITS,IFR, IPH
& g {TSFA(NYK) yK=144) yNHR (N4 NTCAY(N)I,NWEEK{N)
& s NFW
FOOMAT (I1X, 1340149213, 15,74,F6.1,F7.1,F6.1,17,2F5,1,2F6,1
& sFR 1y IX 412, 1Xe12yT1,712,FT.1,% %*,1013/100X,1013)

FORMAT (1492125214, 0124T4415,014y17,213,1441737445012,11,1245X,13)
FORMAT (1543F741417,F7.1) ’
FORMAT (2(1593F7.1,17,F7.1) )
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00001750
00001760
00001770
00001780
00001790
00001800
00001810
00001820
00001830
00901840
00001850
00001860
00001870
00001880
00021890
00001900
00001510
00001€20
00001930
20001640
00001$50
00001960
0000157¢
00001680
00001890
00002000
00002010
00002011
00002020
00002030
00002040

© 000020850

00002060
00002C70
0000280
£0002€90

70002100

00002110
20002111
00002112
00002113
00002114
00002120
00002121
00002122
00002123
00002124
00002125
09002139
00002140

-00002150

00002160
00002170
00002180
0000219C
00002200
00002210
00002211
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MEMRFR NAME EPADTS

RETHRM nN9IN2227
END ¢on02230



MEMBY
c’...'
C

r.l...

C

8010

1000

80%0

1001

c.'o-

100

110

R100

8110
120

C----

R NAMF EPAPTS

THIS PROGRAM PRINT NUT POINT SOURCES DATA ACCORDING TO

VARIOUS SEQUENCE, :

INPUT DATA SET IS REDUCEN POTNT. SOURCE DATA, NSN=EPAPTS.DATA
IT ALSD CREATFE CATA SET NDSNaFPAPTE.DATA FOR MNDEL INPUT
DTMENSION NPU200),XP{200),YF{200),ZP(200),0P(200),ZR(200)
DIMENSION NP1{200), XPL(.200) ,¥PLL200),2P1{200),QP1{200),IR1(200)
DIMENSION TGP (290)

LOGICAL®¥1 YES,A{80),INC(200),1R1(200)

DATA TUNIT/11/,JUNIT/&/,KUNIT/12/

DATA IXMAX/200/4TYMAX/140/ 4 XREG/640./+YBEG/4100,./
€ GCXREG/T2%./,CYREG/4252,/,CXEND/T65./,CYEND/4311./

DATA XCC/T45./,YCC/4282./

DATA YES/'%?/,IDN/200%1 1/

REAL*&4 FMTNS(L0)}/ (15,7, 16F10, 0 1) 1,7*¢ \J

WRITE {KUNIT,8010) FMTNS

FORMAT (10A4)

XEND=XBREGH T XMAX

YEND=YREG+TYMAX

m=1 '

nTAT=0,

CONTINUE

READ (TUNIT,;B050,END=1001) NP(M),XP (M), YP{M),ZP(M),QP(M),ZR{M), ID
FORMAT (15,3F7.1,F7.0+F7.1,15)

1 {MNELNP(M)) GO TO 2C0C

OTOT=RTOT+OP (M)

T (IND.FO.1) INDIM)=YES

MaM4e)

G0 TO 1000

CONTINUE

NMA Y= M- ]

ARRANGE SOURCE ACCORDING YO FMISSION

N T10 K=1,AMAX ’

QMA X=Q.

00 100 N=1,NMAX

I® (O0PIN) . LE.QMAX) GO TO 100

AMAX=QP {N)
‘MP=N

CONTINUE

KNP LK y=NP(MP)

XPL(K )=XP{MP)

YP1(K)=YP{MP)

IPYLIK)=2P (™P)

7RI IK)=ZR[MP)

INL(K)=INN{MP)

QPLIX)=QP (MP)

QP{mp)=C,

CONTINUE

WRITE (JUNIT,8100)

EORMAT (']1%%x PNINT SOURCE ARRANGED BY EMISSION '//
£ e sese (¥] INDICATEC MISSING DATA IN ORIGINAL FILE®//
£ e NY, BX P XPY AX YYDt AX, TP A P OPY ,AX, " ZR ", 3X, *NNT)
DD 120 N=1,NMAX »
CWRITE (JUNTIT,8110) NPYL{N),XP1{N),YPL{N),ZPL(N),APLIN},ZRLIN),N
£ yIDLIND

EORMAT ¢15,5F10,1,515,3X,4A1)

‘CONTINUE

GROUP SOURCE ACCORDING TR REGION

INCGD=0" ’
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00000010
00000620
00000€30
00000040
00000050
00000060
00000C70
00C00€80
00000090
00000100
00000110
00000120
00800130
00000140
00000150
00000160
00000170
00000180
00700190
00000200
00000210
00000220
00000230
00000240
n00002%50
00000260
00000270
00000280
00000290
00000300
00000310
00000220
00060330
00000340
000001350
00000360
00000370
00000380
00000390
00000400
00000410
00000420
00000430
00000440
00970450
00000460
00000470
00000480
00000490
0000C5%00
00000810
00000%20
00000%30
00000%40
000C0%%0
00000%60
09090870
00000%80



MEMARER NAMF  EDADTE

8200

C
299

a21d

Covase

9309

INACD=D
NninC=),

NINA=Q

WRITE (JUNTT,329))

FADPMAT {*]xwx PATINT SMIRCE ARRANGED RY REGION sx«?//

4 ' N AX,IXD I, RX, PYD e RY, 1700, QK,90R 1, 8x, 5708 ,73%, NN
nN239 N=],AMAY
16PN =3

TFE ({XPLIN) LT XRIG) N2 {XPLIN) ,GTLXEND)) GN TN 299

IF (LYPLIN) LB TLYRFEA) . DR UIYPTIN) LGTLYENN)) GO T 200
INAGD=INAGN +1

OINA=CGINA+CPY (A

IGP(NY=2

TR (IXPLINY LT OXREC)NR{XPLIMN).GTLOXENDY) 50 T 280D

TE {UYPLIN) JLT.AYREN) NP, (YPIINYLGTLCYRND))Y AN TR 200
INCGH=INCEN +]

IGPIN)=1

QOINC=QINC+OPT{N)

WRITE {JUNTT,R11D) NP LINY  XPT(N),YPLIN),7PLINI,QPL(N) 7R (N}
f yINCANLINY O

WRITE (KUNTT,FMTNS) NPL{N) y XPL{N) YPLIN) 70T (N} ,2P1(N},7R1{N}
COANTINUF

T=INCHD

NN 210 N=1,AMAX

I (IGP(N)Y NF,2) 6N TN 210

I=1+1

WOTTFE (JUNITLRL10) NPLTIN)XPL(N),YPL(N),7PL(N),NPLIN},7R]I(N}
A sy I, IDLLN)

CONTIANUR

NN 220 N=1,MMAX

TF [IRPIN)NEL3Y) N TP 220

I=1+1

WRTTE (JUNTT,RIL0Y NPLIM) 4 XPLINIYPL(N) 7P (NY,QPT{N),ZR1{N)
5 s I, ICLINY

COANTTNUF

ATNTO=1

CINCR=QINC/QITCT

OTNAR=QATNA/OTNT

WATTE (JHNTT, L2100 NMAX,OTDT,NTHTR, INCGN,NINC ,ATINCR
£ ZINACD ,ATNA,NTNAR

FORMAT (///7G% N, LIX4'QY 85X, 1RATIY/

& SY g IRy Fl2414F ] 204y 3xy'~—= TNTALY/
[ SXyeI6+F12.14F10.492Xy"—~—= SOURCE WITHIN (CNMO, REGINNT/
f Xy TRy Fl20 14 FlNa4,y3X, === SOURCF WITHIN APFA SOURCF MAPY)

GROUYP STURCE ACTARNING TP X, Y
WRTTE (JUNTT,83300)

EQRMAT (rlexx PAINT SFURCT APPAMGED RY ([,J) NF TOTAL ARFEQA %v%v//

£ ' NG AX,PXO0  BX, 801 B, 17D AX 10D AX, tTRY 3X, TNNT)
M=")

noo316 J=1,TyvaxX

IYY=(J-1) ¢YQEG

™A 310 I=1,IxvaXx
IXX=[TI-1)+XRER

PO 279 N=1,NMBY

ITF {1GP{MY.BE0,3) N TN 300
IXP=XP1 (M)

TF (IXX,NEJIXP)Y G0 TO 200
[YP=YD1 ()
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00730590
0000CEe00
0000C610
33917062°C
000J0€20
03000640
NCO0CESOD
nNCoo00&R0
12100670
60000480
No0N0FS0
cocQoc700
0000C7LN
03379C729
00000730
00000740
00GOOT80
N0N230760
JNIDCT7)
ann3G678n
CO00C790
cgooccRraec
¢INQCA1C
37330R290
0nNonNo83an
00370840
00CCCRSQ
000NCe6D
2333CETN
00n0cess
2030CR”e0
GConceeng
00000Ss1
230170922
00000930
00000%40
acpnnesn
001300550
IN0C097H
0C6300¢<89Q
00000%90
00oQ1coc
n0noicloe
nonn1020n
00N01C30
00001040
00001C50
00001067
00001C70
00N01C80
20001C99D
00001100
N000L1110
nennllzo
0000113¢C
00291149
00001150
N0001L160



MFEMBER NAME EFPAPTS
I {TYY.NE.IYP) GO TN 300
M=M ¢ ]

WRITE (JUNIT,8110) APL{N),XPLIN},YPLI{N),ZP1(N),NPL{N),ZRL(N)

A 1My INLIN)
IF (IGP{N).EQ.?) GO TN 300

WRITE (KUNYT,FMTNS) NPL{N)oXPLIN)yYPLIN),ZPL{N),QPL{N),ZRY(N)

300  CONTINUF

310  CONTINUE
NN 230 N=1,NMAX
IF (TGPIN).NEL3) GO TQ 330
M=M4]

WRUTE (JUNIT,8110) NPLIN) 4XPL{N),YPLIN),ZPL{N),QP1{N),ZRL(N}

f M, IDL(N)

330 CONTINUE

Ceees ARRANGF SONHRCE ACCORDING Tt DISTANCE TN XCC,YCC
WRITE (JUNIT,8500) X£C,Y¥CC

107

00001170
00001180
90001190
00001200
00001210
0000122¢C
00001230
00N01240
00001250
00001260
00001270
00001280
99001290
00001300
00001310
00001220

R500 FNRMAT {1 ]*%% POINT SCHRCE ARRANGED RY DISTANCE TO (XCC,YCC) **%¢/00001330

&. 20Xy VIXCCoYCO)={ 1, FR Ly 'y ", FCal,y ")/ / 02001340

& ' NT,8Xy 1 XD yRX ' YP1,3X,*72P",8X,'QPY,8X,"ZR?,3X,*NN",8X,*S?)00001750

M=0 ' 00001360

DN 510 K=1,150 00001370

XK=K 00001380
XKM1=XK-1, 00001390

DN 500 A=1,AMAX 0000140¢C
U=XCC-XP 1N} 70001410
V=YCC-YP1 (N} NoOC1420
NS=SHRT(U*U+VxV) 00001430

IF (INSGRXKILNRLINSLTLXKMY)) GO TN 590 00001440

M=M+1 0000145¢C

WREITF (JUNIT,8510) NPL{N),XPL{N),YPLI{N),ZP1(N},QP1(N) 00001460

6 +ZR1LINY, ¥, INL N} ,K 0000147C

8510 FDRMAT {T15,5F10.1,155,3X4A1,15) 00001480
500 CONTINUF 02001490
510 CONTINUFE 0000150C
ND 520 N=1,NMAX 00001510

IF (IGPIN).NEL3) GO TN 520 00001520

M=M+1 00001830

WRITE (JUNIT,8110) NPY{N),XPI(N),YPLIN},ZP1{N),QPL{(N),ZRL(N) 00001540

& 1Mo IDLIN) 006001550

520 CONTINUE 00201560
Cenvre PRINT DATA DN UNIT=KUNTT 00001570
WRITE (JUNIT,8600) 00001580
REWIND KUNTT 000015390

€00 RFEAD {(KUNIT,861C,FND=£10) (A(I),I=1,80} 00001600
WRITE {(JUNIT,B8620) (A{I),I=1,8)) J00016190

6N T 600 00001620

610 CONTINUE 00001630
R600 FORIMAT ('1 =k NATA ON UNIT=KUNIT *%%t///) 00001640
B610 FORMAT (8041} 00001650
B620 FNAT (5X,80A1) 00001660
2000 CNONTINUE 00001670
RETURN 00001680

END 00001690



MEMAFR NAVE  FPASTA

108

Ceees THIS ORAGRAM TS DENY[NCEP RY FPA, T COMDUTFES (UTM CONRDINATES 20C00c1a
¢ FOCM O CIVAN LAT . AND LONG, CONPDINATES, 21723020
Cuees INOUT TS CORNTHATES NF PAPS STATICN IN LAT. AND LNOMG, 00000C3n
Caeeee UNTT 3 7S (CLADK IS TAPC, 00000640
Ceeaa FILEDPEF )3 DISK (XTEMT ¢1 PE2M RICFM FA RLNCK 76R) NooQ0nCsSn
IMPLICTT REAL*8 {A-H,N=7) 30000C60
NIMENSTICM XRAYS{30)},YRANS{R]) 107372C7Q
REAI*4 CMTOS{I0)/ 1 {3(T1,05,FO08, v 3, F*,0]10.3%,'}) Vy5%e v/ nonnNacan
LOGTICAL ¥l KKPNATA(RD) 20000090

NATA TUMTT/LL/ ,JUNTT/A/,KHINTT/12/ Q0003100

NS=0 0ononllo

WRITE (JINTT, 2) 20)7C0129D

2 FDRMAT(Y LATITUNE LCMATTHRE 7TOME VERTICAL UTM HORNPQOOND0120
«J7ZONTAL UTHM cnper/y 00000140

1 PEADCTUNTT 10 4END=2 1) XATL,,X LT 2, XAT3 3 XNGL,y XNG2,4XNG3 Q0000150

1N FARMAT{EF3L Q) 00000160
NS=NS +1 RDB RIS N
XLAT=[XAT3+40,xXAT2+3600,*XAT1)v1,005 Con001RY
XUNG={XMG3+E0.=2XME243600. 2*XNGLIx(=-1,0N3) 00NND193

CALL CEDINGIXLNA XL AT 44 ,M7OK, FMNOT, FMSAS,MERQL ) 0000020¢C
TE(VZIrN,=2,15)60 77 158 0nnNgnz2i1on

CALL GTOR(.I,FMNIR, FMZAS, () 130023223

15 WRITE(JUNTIT,,TY1IXAT) ,XAT2 ,XAT2 ,XNGT, XNG2 fXNAR, M7 0N, EMKMR 00000230

£ s FMEFAS, MERD 00000240
XRAMS(NS)=FMEAS =0 1)) 0000GC2%5¢C
YRAMS{NS)I=FMNNR:D, OC] No00N260

3000 CORVAT ([4,46FF.1,T4,-3P2F1D,7) 20973727
11 EMRMAT(RFLG, DX 3 3F4 044X 345X, F1C.046XF10.0,7%,72) a0000280

GO TN 1 00000260

21 CONTINUE nNoroo300
MSTOT=NS 00000310

WRITE (KUNTT,20170) NSTNT 23030322

A010 FNRMAT ({IR) 00000220
WRITF (KHNTT,RLCD) FMTINS 02000340

A1230 FNAIMAT (1D4A4) 000007250
WRTITFE {KUATT,FMTNS) (NS XPAMGINS) ,YFAMS{MS) ,NCS=1,NSTNT) 00000360

WRITE (JUNIT,3L50) 000920270

Q050  FORMAT (*1  #%% PATA SET NSN=EPARAMS ,NATA *3%1//) 20000380
REYTAD KUNIT N23903¢1

200 READ (KILNITLZR200,FNN=200) (KKCATA(K),K=1,30) 00000410
8200 FTRMAT (B0ALl} 00N00410
WRTTFE (JUNTT,9210) (KKDATA{K),K=1,80} 00000420

8210 FASVMAT (S¥,PCAL) 00000430
G TN 200 320000440

300 CANTINUF 00000450
sTee 00000460

FAN nocncatc
SHRE2AUTINE CENOOSIXLNA, XL AT ,I1AN], MZNON, FMNOR, FMEAS, MERR) 00001480

C MONTETER BY WS, STT, 12/72 SOR ONLY 1 SPHERPAIN,T,FE, WHFPT TNN2=299903490
C GENAETIC POSITICY TO UUNTVERSAL TRANSVFRASE MEPCATNR MICRAINATES A200N0S8NQN
r NECH/OPMPUTER CANCEDTS 00000510
CAMyMON/CNRD/CONRAD O00CCED2N
DEAL*A COCRO(16,7) ,EMPUT (FPETA 00000530
OFEAL=R] NELTA, ALPHA, "ELTAN,NELTAL ,BETA 7193190540
REAL®R GAVMMA,PDELTA,FTFERM 0001C550
REAL*G  FIMLAT,FTMUNG,FTUNG,FTLAT, FMN,FMEAS 00000560
DRAL*E FMNRR,FMFAS ,XLNA,XLAT 0C000S7C

HEDD =N

00000580



MEMARFR NAME FPASTA

W N

13
14

15
16

17

18
19

20.

21
22
23
24
600
601
602
603
604
605

201

202

IF(INDLYL, 1,2

MERR=]

RETURN

TF(INDI=-513,1,1

GO TO (Sy64748),INDPL
FILNG=XLMG*T8683,T7S2N0
FILAT=XLAT®TR&23,7792N0

GO TN 13

FILNG=XLNG #*,28146972656D0
FILAT=XLAT *,3B146572656N0
G0 TO 13
FILNG=XING*2,08264RC62N0
FILAT=XLAT®2,06264R(62NC

G TN 123

FILNG = XING

FILAT = XLAT
IF{FILAT)14,15,15
FIMLAT==FJLAT

GO TN 14

FIMLAT=FILAT

CONTTNUF

IF{FTMLAT=-2,88D10) 18,18,17
MFRR=2

RETURN

IF{FILNGY19,2C,20
FIMULNG=-FILNG

GNn TN 21 ’

FIMING=FILNG

CONTINUE -
TE(FIMLNG=6.48N10) 24,23,22
MERR= 3

RETURN

MI0ON=1

GN TN 28 .

MZON = (FILNG+#5,696N10)/72,16N9
CONT INUE

CNANTINUFE

IF(FIMUAT=-72.DR) 201,202,601
CONTINUE

IF(FIMLAT-144,D8) 202,203,602
CONTYNUE.

TF{FIM AT-198.D8) 2(3,204,603
CONTINUE

. TF(FIMLAT=234,08) 2C4,205,6C4

CONTINUF

TF(FIMLAT=-262.8D8) 205,206,605
CONTINUE

IF(FIMLAT=-277.2DR) 206,207,207
J=1

FMPHT = 360.ND7

G0 TN 210

J=2

FMPHY = 108.08

.60 TO 210

203

204

J=3

FMPHI = 180.N8
en T 210

J=4
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09030590
00000600
00000£10
00000€20
00000630
00000640
00000650
00000660
00000670
00000680
00000690
06000700
00000710
00006720
00000730
00000740
00000750
00000760
0000C770
00000780
N000CT90
00000800
00000810
00000620
00000830
00000840
0000CES0
00000840
00000870
00000880
02000890
00000900
00000910
00000520
00000930
00000940
00000950
00000960
00000970
00000980
00000990
00001000
00001010
00001020
00001030
00001040
20001050
00001060
00001070
00001C80
00001090
09001100
00001110
00001120
00001130
00001140
00001150
0000116C



110

MEMRE P NAM- EPASTA

FuDk T 216,08 10001179

f0 TR 217 00N01180

205 J=5 0000116C
FMPR] = 252 ,0 N3)331290

1 TN 210 nano1219

20¢ J=6 07001220
FMPRI = 271.P8 00001230
TN 210 N0001240C

207 J=7 20701250
FAPHT PR? LR non01260

210 DELTA = {(FTIALAT=EMDHT }=,7C3C1N0 Q0001270
1=6 00001280
ALPHA=CIPNEN(7,0)  +CNNFL{8,J) *NELTA noool2ec

211 ALPHA=CONPN(T,4)  +ALPHAKDFLTA 19031230
I=1-1 00001310
IF(TI213.213,211 00C0n1320

213 NELTAO=NELTA*ALPHA 20001338
FTRGM = MZIPN—31 20001340
NELTAL=(21F.NT7% FTERM +1NP.NTI-FILMG 30091750
NELTAL=NELTALT43481263)1.M~20 00001360
ALDPHA=COPRN{LS, J) +CNACAD 1€, ) TOFLTEN Q0001370
RETA=CCOON(1644) *NELTAL GC0C12R0
T=14 00091390

215 GAVMA=CrNENn(T,1) FALPHAYNFLTAD-RETAXNDELTAL 20301407
NOEL TA=ALPHASRELTAL 4R CETAXDELTAD 000N1410
MOHA=CODON(I-1 441 +GANVARDELTAQ-ONRELTA*NFLTAL 0nN001420
ARETA=CAMMAXIC LT AL+NOTELTAXDELT 40 00011430
1=1-2 00061440
TE{T-10Y1220,223,215 0CCI145)

220 GAMMASCONRND (104 J1  +ALPHA=DFLTAO-NELT AL ¥RET A J0001460
POAFLTA=ALPHA*DELTAL+RFTAFNRLT AN 00001470

FMN COORND (9, ) +CAMMATOGCLT AN=NNEL TAYNFLTAL 00001480
FVMEAS B.ONE —(NAMMASDEL TALFDNELTA=DFELTAQ) 00001490
5000 FOOMAT(2F25,1¢6) 00N0150H7
TRIXYATY?25,224,7224 00001810

225 FMNMT = 1,0D7—-FM¥N S0001220
T 227 GCONLERD

224 FMNMR FMN QC00154¢C
227 RETHON nonNo146s5C
NN 20001560
R{NCK MAaTA agnorsTn
COMMON /(R0 /0NGE [ 200015890
REAL®R CNNED(16,7) 0C001590
REAL®R] CORNL2(16)1,(NROZ2CLA),CORPID[16),0P2{T14),NRNE2(16), 00001600

1 CORNEZ{LE), CORNT2116) 200316190
FAUTYALENCH nNon01€290

1 {rnean(l, 1y, COGRTI241)) (CCNRPN({L,2)  LCNRND22{1)), 00001630

2 (CONRRDL1,3) y COARNAZLLY)) L, {CONRDA{1,4) yCORDAZ211Y) nNpNool1640

3 (CoCen(l, 8) y COPPE2(1)) L (CCOPN{1,6) yCORDE2(1)), 00001650

4 (COCRE(L,7) , CNOP72(1)) 00501660
NATA COFNL12/ J4R90€C2629P-05, 0211783470010, 00001679
1.02CFCO4NETN-15, .IC213°272¢h=20, ,001334464]19-25, 00001680
7.1)32156192P=-3), .NON10E]1211C-35, .ND23219788N-40, 0000169C
31176343, 10000,.627C435430007,-,0545206260007,-,09901565054N007, 0n001700

4 LO?21578D63C07, 0272595275037, -.0086799370N27, 200317192

S —.CO542827€50C7 / Q0001720
NATA  CAFN22/ 55€SETCCEIN-CR,y CT787424577TN-10, 00G0o1730

1.0364 £175350=15, .DINT2515260=2), ,)04380)764N-25, 00NGC1L740



MEMBER NAME EPASTA

40
50

2.0016151478D0-30, .0N0065¢26451-35, ,00026276910-40,
33318605.22600,.5526156860D07, ~.138.1539215007, ~.0464043656007,
4 . .0406929968007, -,0023737423NC7, -.0091961450N07,
5.0037826746NCT /

DATA CORN32 / ,7521184517N-05, ,21B499)662D-10,
1.1135592294D-15, ,0576565638M=20, ,03235443]170-25,
2.0186£820732D-30, .01112R3189N-35, .0067606713D-4),

38538411, T77T9D00,4.410£355473D07,y =.1572825396D07, .0118047314D07,

4 ,0195232064D07, ~.01C94804620C7, +CN14859044D07,

5 +2C15131135D07 /

NATA CORN&2/ ,967T97R3520N-05, 4CT77989432NP-10,
«2659560366D-15, 1833896462020, ,1361507R350~25,
.10502CR779N-30, .GB2A3IS6TREAN-35, ,0675334139N-40,
6€51204.6D0y «3195949R6300T7, ~-.1383886379D07, ,0266102296D07,
«J058104357N07, —.0067036894DN7, .00252R82671N0T,
-.C0C21693¢0NCT /

DATA CNRDS2 / 1.4163711660D-05, .9448163773Nn-10,
«R339144732D-1%5, .9299%5725223N-20, 1.0336559489N-25,
1.19633210130~30, 1.424212036TN=-35, 1,T7308124042N-40,
T77656397.TD0,.218T148430N07, -.10727623620007, .0279208157N07,
-.CO?254%BR41D0T7, -.001€5134625NCT, .0N12562355N07,
—e0004359447N07 /

DATA CORDA2 / 1.8723215513N=05, 1.6952882434D-10,

1 2.1175151210D0-15, 2.93€R15F€55N~20, 4,3557493117D-25,

2 6.72180600660-30, 10.6695%54150120-3%, 17.2885054901D-40,

3 B323452,.6D09.1655376253N0T, ~. (799485147007, .D238924408D07,

4 -.0033R2773RNCT, -.0003222536N27, ,0005528952D07,

% —.C00252238RND0O7 /

DATA CORNT2/ 2.431CSS5R1TN-C5, 2.8981418519D-10,

1 4.6980991563D-15, R,5)S63855196D0-20, 16.4479412680D-25,

2 33,10142827020-30, 6R.53298931090-35, 144,8462561026T—40,

3 8714033.1N0, 1275252084007, —.0624825325007, .0195643581D07.

4 —-,0039646C76D07, ,0002575786N0T, .0002080265007,

5 -.0001257142007 /

END

SURRNUTINE GTGRINARGS yCN,CE, IW)

DIMENSTION R1(8,8),NR{61)

REALXR R1,A1,RN,RF,CNP,CEPyAyRy(yNy,CNyCE,V1

DEFINE FILE 3{61,768,L,1JK)

NATA NR/Z20y21922423424425926927+428,29430y31932:33,34,325,26,37,38,

AP W

S I RV I N

1 39, 40'4‘-!"7 '43144!459 46!47148 '49' 50v51' 52) 53' 5‘01 55156'57,
2 58959160961 162463 96496596696T9689693T09TL9T2,739T42T5,76,
3 77,78,76,80/

Al = CN/100000.0

IN = Al + ,5

RN = IN * 100000

"Al = CE/100C0C.0

IE - Al # .5

RE = 1E * 100000

CNP = (CN-RN)»*,00001

CEP = (CE-RE)%,00001

DN 40 [=1,61

IF (NR{IVLFQ.IN)} GD TN "0
CONTINYE"

18L0CK = 1.
REAM{3*IRLNCK) Rl

IF U1W.EQ.1) GO 7O 60

1F {(IW.EQ.0) GO TO 70

111

00001750
00001769
00001770
00001780
00001790
00n01800
00001819
DO00OO0O1820
00001830
00001R40
00001850
00001 R69
00001870
00001880
00001890
boaclsoc
00001912
00001920
00001930
00001540
00001650
00001960
00001670
00001980
00001990
0000200C
00302013,
00002020
€0002030
00002040
0Qaa62c¢s50
00002060
00002070
00002080
00002090
00002100
000202110
00002120
00002130
00002140
70002150
00002160
00002170
00002180
00002190
00002200
00002210
00002220
00082230
00002240
00002250
00002260
00002270
0000228C
00002290
no0d2300
00002210

00002320



MEMPRER
60

70

/0

NAME  FPACTA

1€ = 12 - IF

GO TN '8Q

V1 -1.0

RI(TF,2) = R1(IE,2) * V1
81(1F,4) BRLITE,4) = V1
RL(TF,6) = RL(TE,6) = V1

ARL{TF,R) RI(TF,Q) » V1

A =S (RL{ITF,S)+({CNP3RLI(IF, 7))-(CFPXRI{TIF,R)))
A ={AR1I{IF,6)+{{CNPTRLI(TF,3))+{CFP¥RI(TF,7)))
C ={PYI{TFE,3)+((CNP=A)-(CEP*RY))

N o= (RIITIF,4 )+ {(CNP=P)4+(CEP=AYY)

CN ={RI{IF, 1Y+ ((CNP=C)—(CFPXM)))

CF ={50C00,0+4RIUTF,2)+«{{CNP*) +{CFEP=()))
RETURN

AN

)
)

112

o0N021330
00002340
0009221357
00002360
ano002370
000N?23R0
10002390
00NN2430
000232410
00ono2420
00002430
00002440
10002450
00002460
0003247C



MEMBER NAMF  EPAARFAL

C.--.
C...'
C'-to
C.oc.

C0.0Q

Caneae

1000

8010

8020 -

100
110
c

120

1001

C..c'

c.oa.

200

8030

cooin

THIS RFADS IN EPA NENS AREA SOIRCES DATA (TON/YEAR)
IN NON=UMIFORM GRID AND CCNVERT THEM INTO UNIFORM
GRIC FCR 1-KM GRID. ’

IXREG,IYREG=0RIGIN OF THE GRINS, IXMAX,IYMAX=AREA SIZE IN KM,

QA=AREA SCOURCFE STRFENTH,
NIMENSION 0(200,140), 1Q(220)

NATA 0/2800C%0,0/,TUNIT/5/,JUNIT/6/KUNIT/11/,1FDRM/25/

? IXREG/ 640/ s IYRFG/419C/ » IXMAX/200/, 1YMAX/ 140/

IPT=TXMAX/IFORM
1CARD=0
0TNT=0,’
START THE LCOP TN READ IN CATA..
CONTINUE
READ (TUNIT,8010) X,Y,STZF,QA

FORMAT (2FT.1,F5.1,24%,E12.4)
TE {XaGE.999.) G0 TO 1001
ICARD=ICARD+1
IX=X
1Y=Y
IS1ZF=SI17E
KX=TX=IXREG+]
KY=TY-1YREG+]
I (ISIZELFR.1) GO TN 110
KXEND=KX+TSIZE-1

"KYEND=KY4+ISI7E-1

13

DN 100. T=KX 4KXEND
DN 100 J=KY,KYEND
IF (Q{14J).CT.0.0) WRITE {JUNTT,8920) IGCARD,I,J |
FNRMAT (' DUPLICATED SOURCE AT : ICARD,I,J = ',315)
Q(‘yJ'=0A
ATOT=QTOT+OA
CONTINUE
GO TO 120
CONTINUE
IF {O(KXyKY)aGTo0.0) WRITE (JUNIT,B8020) ICARD K X,KY
QUKX,KY)=0QA
QATOT=QTOT+QA
CAONTINUE
G0 TO 1000
CONTINUE
CNOMFLETE THE READ LNNP,.
SUM THE TOTAL SOURCE QTQT.
DO 200 J=1, TYMAX
DD 200 I=1,IXMAX
QTOT=0TOT+Q(I,J)
WRITE [JUNIT,8030) ICARD,QTAT
FORMAT (' *%% NUMRER (OF ARFA SNURCES = ¢, T4, %%x1/

¢ xdkk TOTAL SNURCE. EMISSICN = ' ,E12,6, ' *xx!)

Ceees PRINT QUT O ARRAY.

8040

nO 310 1P=1,IPT

IA=(IP-1)*TFORM#+]

1B=TA+TFNRM=-1

WRITE (JUNIT,8040) IP,{1,I=1A,1B)

NO 300 JJ=1,1YMAX

J=(TYMAX+1)=Jd ‘
FCRMAT ('1 *wkkx PAGE = *,15,/6X,2515//)

NN 41C I=TA,IR

113

oocooclo
00000020
00000030
00000040
00000050
00000060
00000C70
00000080
00000090
00000100
00000110
00000120
Q0000130
00000140
00000150
00000160
80000170

00000180

00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
00000290
00000300
00000210
00000320
00000330
00000340
00000350
00000360
00000370
00000380
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
00000480
00000490
00000500
70000510
000006520
00000530
0000G540
000005%0
80000560
00000570
00000%80



MEMBF 2
410

RO50
300
310

Coonn

Cooane

C
8060
400
C
2070

C
C

MAME  EPAAPFEA]L

I0(1)=2(1,J)1#1009.

WRITE (JINTT,R050) e {I0(T) 4T=[A,IR)
FORMAT (1X,T4,1X,2515)

CONTINUF

CANT INYE

WeTTE N{T,J) CN DYSK, .,
00 400 J=1, TYMAX
WRTITE LKUNTT,RO6Q) (DUT,J),T1=1,TXMAX)
EORMAT (10F7.5,12X)
CONTINUE
WRTTE (KUNTT,B8070) QTOT
FORMAT (Fl2.6)
RETURN
//XFTLIFO0NY1 NN MMz J(S41AS.FPAACEAL,NATA,DTSO=SHR
J/XGSYSIN DD PSN=JCS4 165, FPAAREAD [ DAT A, DISP=SHP
FND

114

0000CSs9c
00000600
N002C6LND
0000NE20
J0000630Q
00CNCes0
000C065C
20000660
00000670
000006R0
Noo0C690
100DCT70C
093C071N
0026Cc720
00000730
0nN0C 740
NNDONTS0



MEMBER NAME FPASFCZ

Conn.

Cc'o-

100

8000

200
8019
8020

300
8030

250

DIMENSION ZSA(30),25R{(30},750(30),125C(30)
DATA KUNIT/1L1/,KUNIT2/12/4JUNIT/6/,KUNIT3/13/

READ IN ZSB{TERRAIN HETGHT) AND ZSA(TNTAL TERRAIN PLUS BUILDING

HEIGHT) ANN GET ZSC{RUILDING HEIGHTY

CONTINUF )

READ (KUNIT,RNOD0,END=250)IX 1Y, ID,I0X,MNMAX,2SA
FNRMATI13,14,211,12,1X,30F2,0)

WRITE {JUNIT,8010) IX,1Y,IN,IDX,NMAX, {ZSA(T),I=1,NMAX)
READ(KUNTT2,R000,FND=250) IX,IY, IN,IDX,NMAX, 2SR

nn o200 I=1,NMAX

ZSC(T)=7SA(T)-2SB{1)

WRITE (JUNTT,8020) IXeIY,IDLIDX NMAX, (ZSR{I),I=]1,NMAX])
FORMAT (/41X,414,15,272,13,21F4.0)

WRITF {(JUNIT,8020) IX IY,ID,T0X NMAX, {ZSC(T),T=1,NMAX)
FORMAT [1X,14,15,212,12,21F4.0) '

NN .300 I=1,NMAX

I17SCUI)=ZSCLI):

WRITE (KUNTT3,R030)IX,1Y,ID,IDX ,NMAX, {IZSC(I),I=1,NMAX}
FORMAT (13,744,211, 12,1X,2112) ’
GN 19 100

CONTINUF

sTOP

END

115

00000010
00000020
00000C30
D0000040
00000050
00000060
00000072
00000CRG
00000090
70000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00600180
00000190
00000200
00000210
00000220
00000730



¥EMRL
Cenes
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Conee
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Casee
Cosse
Caese
Conen
| PP
Ceass
Coeee

-

Covee

Cooae

~
s s e s

Covas

]000

Ceane
Cesaa

Cowne

Coven

o
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¥
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a

o
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NAME FDAAREAD
THIS RFATS IM FBA NENS ARFA STUYRTCES NATA (TON/YFARY
TN TNTFREM 1-KY GF TN AMD (HOCSE A SUR-AREA FOR ANALYSIS.

116

00000010
00000020

IXRFG,TYREG=NETGIN CF THE GRILCS IN UT™, IXMAX, [YMAX=AREA STZF [N KMOONOGC3O0

NALO( 270, 140)=ARFA SOHR (R STRPINTH,

TREG,IREC=CRIGIN NF THF SUR-ACFA

ITSTZEJS17F= SI7T UF THF SUHE-ARFA,

IXUTHM, JYUTM=ARRAY NT 1TV DOSTTICN,

[A,JA =IANAEY ARPAY (F THE NPN=IINTEORM GRIDS.
NXR,NYR=COTH ST 7t rF THE NOMUNIFCRM GRINS,
7510200,140)= TEMO, ALRAY F0F 7SS §£7SRA,

ZSS=AVERAGFD TFRZATIN RPEIGRT (M}, 7SRE=RUTILNDING HFTIGHT.
70=AREA SPURCT TMISSTION HEJFGHT M2 RONMGHNESS (M),

NIMENSTON 7S(200,140), Q(2005140), [XUTM(200),JYUTM(140),TT(200)
sy TAL20G),J08(140)
FOUTVALFACE (ZS{1,1),0(1,1))
PATA 7S/2R000%= 1.0/ ,TUNTIT/S/ o JUNTT/€/ KUNIT/LL1/ yIFORM/4D/
yIXREG/640/ 3, IYRTG/4190/ 3 TXMAX/20)/, IYMAX/ 140/ ,KUNTT2/12/
W TREC/RE/ G IREC/EX/ G ISTTIE/4Y/ yUSTTIEJAN/ 4 NXA/ L./ DY A/ Lo/
COMEIITED APRAYS .,
NIMENSTPN 7SS(30,40), 7SRG130,40),70030,40),0N(30,40)
yOXBL20),NYR{4C)
NATA IM/2O/ G dM/ 40/ 3 DXR/ G520 4320% 14352, 0/ DYB/LO%R2 42071 ¢4 10%2,/

PRATIN/1.07,LSHM/0/
REAL¥4 TITLFI(IO)/PARFAY, Y SNYUL L IRCESY, T IN P, PXXXXY, 5% v/
s TITLF2(10)/ P TERZ O, ATN ¢t L0 HOTGY 0T INT, ' o ', 5%t "/
f TITURERCLON/PRONGE G PERESY, 1S [N, 8 M 1 %t v/
s TITLEG(LN)/CAREAT, SO G IRCFESY, ¢ EMTY, 155N, oy HTY,
1 IN '.'N ',2)‘(. l/
s TTITLES(IC)/PRUTIL Y, IDTINGE,F HT 0,9 TM MY, 6x0 v/
yFMTDST(LO) /P L1I0F Tt 7.5, 2 10X) Y, T L4
Gy FMIPS2010)/ P (LBF Y 14,1,y aX), Tx! v/
Py FMTOS2(L N /P (LRF Y, "4 .2, QX ), T v/

READ TN C{200,140) AMND COMYERT TO AN0{23D,40).
CALL PRAPOD(D 4 IXMAX G TYMAX W ISTZE, ST 7F,T18FG, JRFG, IXRES, TYRER,
TYUTM, JY LTV, JUNT T, KUNT T, SRTCT)
RATIC=).0
CALL WRITFO(O G TXMAX y TYMAX TSI ZF , ISTZF 4 TREG, BTG, [XITM,JYUTH, TFORM
rJUNIT T E,PATTR,TITLFL,F¥TNS5])

IALL)=IRFG

JAL1)=JRFA

CALL RRIDOMINGTXMAX, TYMAX, TA, JALNXA ZDYA N0, TH, IV, NXR,DYR,
TYUTK,JY LTV, L SUV)

CALL WRTITEQ(OQ, TN,y IMy TNV M,y 1y Ly IXITM, JYITM, IM, JUNIT,TT,RATIO
P TITLFL,F¥TNST)

WRTTE {14,FMTNCL) 00

WETTE (14,RCCC) sScTNT

FARVAT(F]10.5)

PEAR IN SHRFACFE HLTGHT 7SA AND EXPAND THFM T2 ZS{20N,140}
ANDY PUIT IN 7SS(27,4)) FORF XK=1: JSRC FNR KK=2,

NOO120 KK=1,2

CALL RFATDZS{ZS, TXMAX, TYMAX, TXRZG, JYREG, JUNTT,KIINIT?)
PRAINMNT 7S IN THF AIVFEN REGINN AND COMPYUTEN REGTINN,

nno2190 K=1,7

ROKCVICHIS REGICN ARFGINS AT (735,£¢),

|Ren=78

00N0o0n4sn
301I3CRD
00000C60
00002C70
pococcnc
ooenneae
00000139
00000110
Q00001290
acooo13n
0CN00140
00300150
00000160
00030170
N000C1RO
00000190
JOCI020D
02000210
00000220
00060230
00nNn024n
00NJ30250
npooc2é6cC
30000270
0000C?8¢C
00009290
23073370
70000310
000060320
0000C330
00000340
70020250
nNNooCasc
no000370
0ccoce2eo
N0N0C390
00000400
000cC4alC
0000N420
270204329
002%0044C
00600450
0000C460C
0NN0047C
732370480
00NN0490
000C0500
00000510
0000Cs20
0C00C5K30
120005490
00000559
n0000560
00G00S57T0
0NN09d580



MEMBER NAME FPAARFA2

JBEG=66
IS17€=50
JSTZF=5Q
IF { K «LTe 2) GO 71 110
1REG=86
JREG=63
IS12F=40
JS1ZE=60

110 CONTINUE
N0 300 J=1,JS12E

300 JYUTN{J)=IYREG+IREG+I -2
DN 310 1=1,1SI1ZF

310 IXUTM{T)=IXREG+IBRFE4+]-2
RATIC=1,0

117

00100590
0000060C
00000610
000006620
‘00000630
‘00000640

00000650

00000660
0000C67C
00000680
00000690
00006700
00000710
0006C720

CALL HRITEQ(ZS,IXMAK;IYMAX,ISIZEyJS!ZEpTREG,JBEG;!XUTM,JYUTM:IFURMOOOOG73O

* yJUNTT s TT4,RATIO, TITLE2,FMTDS2)
200 CONTINUE
1A(1)=1REG
JAL1)=JREG
IF (KK .EQ. 2) GO TC 220
CALL GRIDCN (ZSy IXMAXy TYMAXy TA3JA,NXA,DYA,ZSS, IM, UM, DXB,DYR,

* IXUTH, JYUTM, 1, LSUM) ,

CALL WRITEQ(ZSS yIM,dM,I¥, UM 1,1,TXUTH,JYUTM,TM, JUNTT, IT,RATIO
* yTITLE2,FMTNS2)

G0 TO 100

220 CONTINUF
CALL GRIDCN(ZS, IXMAX, [YMAX, 14,34, OXA,UVA;ZSBG»(H.JM.DXR;DYB.

* ) IXUTMIYUTM,1,LSUM)
-CALL HRITEQ(ZSBG.IM,JM,IN,JN.I-I.IXUTM.JYUTH'IM,JUNIT,T[,RATIO
* yTITLES,FNTNS2)

100 CONTINUE
Coeeee CALCULATE EFFECTIVE HFIGHT EMISSION HEIGHT FOR ARFA SOURCES.
NN 400 J=1,J4M
DO 400 I=1,1M
400 Z0(T,4)=ZSRG(T, )+10.0
‘CALL WRITEO(ZOy IMy My TMyJMy 1y 1y IXUTM, JYUTM, IM, JUNIT,1T,RATIO
* »yTITLES4,FMTDS2)
C-'-a-. '
Ceese CALCULATF SURFACE RAUGHNESS Z0{30,40) FROM 7SS AND 0Q.
Cosee Z0=0.5%(7SS+5)%(0.04%{1.+1.C*¥OD/SQTCT) ).
© I sQTOTYI=1,2/%0T0T
DO.S00 J=1,dM
DO 500 I=1,1™
Z021S=0.046%(1.0+41200.0%00(14J) *SETCTI)
200 1,0)1=0.5%202S%{ZSRG{1,J)+0.2%Z5S(1,4J)+5,0)
500 CNNTINUE
‘RATI0=0.0
CALL WRITEQ(Z0, IMydMy IMydMy Ly 1y IXUTM, JYUTM, IM JUNTT,LIT,RATID
* y TITLE3,FMTNS3)
o WRITE (14,FMTPS3) 70
sTop
‘END
SUBRCUTTNE REANZSCZSyIXMAX, IYMAX, IXREG IYBEG'JUNIT,KUNIT)
DIMENSION ZSUTXMAX,TYMAX),ZSA(3Q)
feeas THIS READS IN BUKOVICH'S PATA NN TERRAIN MEIGHT{ZSA) AND
Cesee BUILDIMNG HEIGHT(ZSC) AND CALCULATE THE EFFECTIVE HT.

c...‘.

WRITE {(JUNIT,R020) WUNTT

20200740
00000750
00000760
0000CTT0
00000730
00000790
00000800
00000810
00000820
00000830
00200840
00000850
00000860
00p00ce70
00000880
0000C890
aeQ00s00
00000910
00000s2¢C
00000930
02000940
00000550
00000960
20000970
00000980
00000990
00001¢COC
00001010
00001020
00001030
00001040
00001CS50
00001069
00001070
00001080
00001090
30001100
00001110
00001120
00001130
00001140
00001150
00001160



ME MAF 2

A020

Covan

50
130

C
8000

C
8010

Coeuae

120
110

250

Coans

400

410

430

440

450

NA4E  EDAAREAD

FNoMAT(P]  »wx REAR [N RUKOVICH DATA OF TFRRATN
THT TN HIS GRID REGICN FPOM UNTT= ', 14)

INITIALI7F 7S5=-1.0,
NP R0 J=1, 1YMAX

DN SC T=1,TXMAX
IS{IsJ)==-1.0
COANYINUE

PEAD (KUNIT,AN00,FMO=250) IX,1Y, [0, INX,NMAX,7SA
REAL (13, RCOCsFNN=230)TX, 1Y, ID,INX,NMAX,7SC

ENRMAT(13,74,211,12,1X,30F2.0)

WRITE [JUNTT,B010) TX,TY,IC ,TRX,NVAX, [ZSA{T),T=1,NMAX)
WRTTE (JUNTT,8910) IXI1¥, TN, TNXNMAX, (7SCIY, I=1,NMaX)

FORMAT (1X,14,15,272,73,21F4,.9)

FEAD CNF CARD AND PUT THEM INTA ZSUEKX,KY)

DA 110 A=1,AMAX
J1=(10+1)/2
Tl=I"n+1-J1>2
JX=TX+(N=1) =[NX=T]
JY=TY+(N=-1}*TI0X4])
KI=JX-TXREG+]
KJd=JY-T1YREG+]

BN 127 J2=1,1CX
KId=<J-(IDX/2}+J2-1
NN 127 12=1,1CX%
KIT=KT={INX/2)+12-1
JSIKTIT,KIJ)=ZSA (M)
CONTINYE

CANTINUF

GO TH 100

CONTINUE

FILL HP THE VNTD FEGINN 8Y LIMFAL INTERPOLATICON,

DY 430 J=ThH41133,27

NN 40C T=86,111
IS{T4J)=0e5*{ZS (T, J=-1)+75{T,0+1))
NN 410 1=R85,112,27

PN 410 4=76,103
TSUTadV=0.S¥(7S{T=1,0)+47S(T41,41))
f13=1.0/3.9

f22=2,0/3.0

NN 4297 4=70,1CR,3R

NN 420 I=81,116

ZSOT,y N=023¥ZS(T,4=11+013%72S(1,J+2)
ZSUT o J41)=C22=7STUT, J+2)4C13*7S01,J-1)
NN 425 1=79,117,38

0N 430 J=7C,109

IS{T 43V =C223%7S{T-1,U)+C127S(T+2,J)
ZSUT+1,J)=C23%7S(1+2,JV4C13*%7S{T-1,0)
NI 443 J=8C,100

1=88A
7SIT4d)=0.5%2S(1-1,J)+0.5%2S5(T+1,.))
NN 440 I=20,1(Co
7S{140)1=0.5%2S(1,J)+0.577S(T+1,J)
NN 450 1=R8,1C09

J=7¢
7S{T4J0)=2.52ZS{T,d=1)40,5%7S{1,.J+1)
AN 450 4=30,100
7SUI4J)=CeT5%2S (143 ) +0.25%7S( 1, +1)
DO 440 J=119,122

AN RUTLDING

118

HE1G00001170

0C0011R0
0001160
289701200
J0001210
00201220
00001230
00001240
10001250
00001260
pD0001270
00001280
N0001290
02021300
noNo1310
00001320
000017320
00001340
0009217150
000013460
00001370
0000121¢C
00001390
N0301400
00001410
00001420
00001430
03001440
701331450
00001460
00001470
000C148C
00001490
20321509
00001510
00C01%20
00001€30
00001540
N0001550
003215460
00001570
00001%R0
00001590
00001€00
000J1€10
00001€20
N0No1630
Q0001¢&40
00001650
20301669
000n01€70C
770731681
N020Q1€9¢C
00001700
N0001710
00001720
J0030173¢
0000174¢C



MEMBE

469

Ceves
Ceaas

Cosoe

100

Covose

8000

320

CRO40

BO40

410

R NAMF EPAARFA?
D0 460 I=75,126
ZSU1,0)=2S{1,117)
RETURN
END
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00001750
00001760
00001770
00001780

SURRNUTINE WRITEQ (N, IXMAX, IYMAX,ISTZE,JSIZE, IRFG,JBFGy IXUTM, JYUTMOO001790
- s TFORM, JUMTT I T ,RATIO, TITLE,FMTNS)

THIS WRITES O{ISTZELISTZE) CN UNIT=JUNIT IN FORM=IFORM,
IFORM=NC, 0OF COLUMES TO RF PRINTFD CN ONE LINE.

DIMENSTON RFMT1(10) 4RFMT2(10Y,RFMT3{10),TITLE{10),FMTDNS{10}
LDGICAL XL FMTLL40),FMT2(40) ,FNT3{40),FM(R)

EQUTVALENCE (FM(L1),IFM1), (FM{5),IFM2)
¥ G{FMTLIL) RFEMTLOL) ) » (FMT2(1),\RFMT2(1)),(FMT3(1),RFMT3(1))

DATA RFEMTL/V(8X, ', *SHXUY, ' TM=, t, 040] 39, AL A '/

* ¢ REMT2/7(5X,","5H Pot Tmy? 14013 %,%,/ ) 540 v/

* yREMTI/VELX gt 1274, % "1 X 49,4013, AN L v/
DIMENSTON D (IXMAX, TYMAX ), IXUTM{TISIZE) yJYUTM{JISTZE) HTILISIZE)
* » 10(200) ’

JEND=JREG4SSTZE-]

TEND=IREG+ISIZF-1

IF (IFNPM .EQ, 0) GO TO 500
TFM1=120/ IFCRM#240

IEM2=1FORM/10+240

FUT1(16)=FM(4)

FMT2{16)=FM{4)

FMT3(16)=FM(4)

FMT1(13)=FM(8)

FMT2(13)=FM(8)

FMT2(13)=FM(8)

1PT=(1STZE-1) /TFORM+1

IF (RATIO JNE. 0.0) GO TN 100
PATIO=1000.0

IF (TFORM GF. 30) RATIN=1n0.

IF (TFORM ,CE. 40) RATIN=10.0
CONTINUE

PRINT THF TITLE SPECIFIED.

WRITE (JUNIT,8000) TITLE

FORMAT (1H1,?  #xixk  TITLE= +,1044)
PO 210 1P=1,1PT

IA=(1P-1)*IFORM$IREG

1R=TA+IFORM=1

PN 320 I=1A,IR

T1(1)=1

IFC{IT(I).6T. 100) <AND.(TEFRM.GT. 30)) TT{TI)=11(11-100
CONT TNUE
TAX=1A-TBEG+]

TRX=TAX+TFORM=1 ,

WRTTE (JINTT48040) TP, (IXUTM{T), I=TAX,IRX), (ITLI),T=1A, IR)

00001800
00001810
00001820
00001830
00001840
00001850

00001860

00001870
00001880
00001890
00001900
00001510
000019520
00001930
00001940
60001950
00001560
00001570
30001980
00001990
00002000
0000210
00002020
00002030
00002C40
00002050
00002C&0
00002C7¢C
00002480
00002090
00002100
00002110
00002120
00002130
00002140
00002150
00002160
00002170
00002180
Q0002190
00002200
00002210
00002220

FORMAT( () *tkkkx PAGE = 7 ,15,/5X,"TUTHM=,4013,/,5X," 1=4,4013//100002230

WeITF (JUNTT,B040) IP
FORMAT (/,' xexkx PARE = 1,16/)
WRITE . CJUNTT, FMT1) (IXUTM(I),]=TAX, IRX)
WRITE (JUNIT,FMT2) (TT(1),7=14A,18)

NO 300 JJ=1,JSYVZF

J=UJEND+Y1Y=JJ

JUTH=JYUTM( JSTZE+1-J4)

N0 410 I=IA,IB

101 1) =Q(T,J)%RATIOD"

00002240
00002250
00002260

040002270

00002280
00002290
00002300
00002310
00002320



120

MEMRER “ANE FPAARZAD

o WRTTE {JINIT,R050) JNTV,0,(10Q(1),1=1A,1R) 00N023230
CRDSY FORMAT (1X,T14,T4,1%X,4313) 00002340
WRTTE (JUNTT,FMT2) JUTVM, 0, {JQITI),T1=T4,1R) onNnNo23s0

300 CONTINUE J0002360
310 CONTINYF D0002370
PETURN 00002380

877 CONTINUE Q000?390
Cewes THIS WRITES O CON PTSK TN CARD TMAGFE HISTNG FORMAT=FMTNS..a. 00002400
Coees N3002410
Caaae WRITF O(T,4d) CN DJSK... 00002420
C NN 4010 J=1, TYMAX 00002430
G WRTTE {JUNTT,806D0) (Q{TI,4d),I=1, IXMAX) Q0002440
CRO60 FNRMAT (10F7.5,10X) 000024%0
C WRITF (JUNTIT,FMTDS) (0(T,J),7=1,TXMAX) 00322460
400 CNANTTANUF 00002470
WRITE (JUNTIT,FMTNS) Q 00002480

WRITE {6,R9102) TITLF 10002490

8010 FNPMAT{/,¥  wxkixx TITLF =',10A4,' HAS BEEM WRITTEN NN NISK?®) 00002500
RETURN 00002510

END 00002¢€20
SHRPAUTINE GEINCNIN G TN, UN,TA, JAZNXA,DYA,0Q,IM,JM,NXB,NYR, 00002530

= ITXUTM, IYUT ML, 1. S1UM) 00002540
Caesn 00002550
Ceewe L=13THIS CONYVERTS O(TN,JN)} IN UNTFQRM GRID INTD QO{IM,JdM) IN NON 00002560
Ceaee !INTErQM GRTD, NoNO2Z2E70
Caeeasa L=2, CONVERT ON INTO 0, 00002580
Caose LSUM=1,TAKE CijM; | SUM=],TAKE AVFRAGE, 0000259C
Ceeane TALJA=ULTCATIOAN IN 2AC GRIN WEEPE GRID SPANECHANGES, EXCEPT 00002600
Cawes IALL)yJALL) DENCTFS THF NRPTGIN NF QC—0001,1)1=Q1TA(1),JA (1)) . 00002610
Ceves NXyDY=GRIN SPACE WITH INITIAL OCINT AT (TA, JA), 00002¢€20
Canse 00002€30
NIMENSTON O{TNy IN) s QQUINMLIM), TALTIM) ,JALIM), DXR(TIM), DYRE M) 00nC2¢€40

x* P IXHTMET M), JYUTM( gM) 00002€590
Meose 12002660
NXAI=1,0/DXA 0002670
NYAT=1.0/DYA 00002680
ARFAT=NXAT=CYAT 000C2€9C
IRFG=TA(]) N00N2700
JREG=JA(1) 00002710
IXPEG=TXUITM{ 1) 00002720
IYBFC=JYUTY(1) 002921730

Ceoee SET 1P THE TARLFE FAORP IJNDICIES 9F G({I,4). 00002740
Coses 00002750
JML=JNM=-] 00002760
TMI={¥v=—1 00002770

N3 20 J=1l,JM1 20002780
JINTVL=CYR{JI=DYAT+0. 2 00002790
JACI+1I=Ja00)+JTMTVL 00002 R00
JYUTM{J+1)=JYUTV ) +S INTVL 00002210

20 CONTTYNUF 00002820
nN4) T=1,1M] 00002830
TINTVL=PXR{I)*NDXAT+(C.?2 00002840
TA(T+1)=TALT)+TINTVL 0000285)
TXUTM{T+1I)I=IXUTHIT I+ T INTVL 00002860

40 CNNTINUF 00002870

C NERUG TINIT(T2,J4) 00002880
Ceees TRANSENRV O(KT,KJ)} TC NQLT, YY), N00N02890

NO €20 J=1,4M 700029019



MEMRE R NAMF FDAARFA?

C.o'o

C..I.

Co.-'-

100
200

300
400
- 500
600

Cc.lnc
C.-..

CO.--
Ceves

‘COvun

C.Qo.

Coene

Caves

c‘....

RO60
100

ROTO

Ceave

C....

200

R0O30

c.'-c

Ki=Jald) .
JISFND=NYR(JI*DYAT+5, 2
NN 533 I=1,1M

XKI=1A(T)
TTIFMC=RXP{ 1) *NXAI*C,2

AVFRAGE THF O(KT,kJ) TO GFT QQ(I1,0J)

TF (LSUM (FQ, O) APFALI=1.0/ (NXARLIIXNYR(J))
ATOT=0.C

NN 200 JJJd=1,IJIEND

KiJ=<Je) ) d~1

NO 199 I1Y1=1, 115NN
KIt=KI+lIT-1
ATPT=QTOT+N(KIT ,XJJ)
CONTINUF

COMTINIE

N1, J)=0TrTeARFAT
CANTTINUE

CONTINUF

CANTINYE

CONTINUF

RETURN

NERUG TATIT (TA,JA,KT,KJ)
END

IXUTM, JVUITM, JUINT T, KUNT T, SOTNT)

THIS RFEAGS TN FEPA NEDPS AREA SOURCES NATA (TNN/YEAR)
TN UNJFNRM 1-KM GRIM AMN CHICSE A SHA-ARFA FOR ANALYSIS.
IXREG,IYREG=NRIGIN [OF THE GRINS TN UTH, IXMAX,TYMAX=AREA SIZE IN KXMI00032N0

QAy0(20C,140)=AREA SMIPCF STRFNTH,
IREG,JREG=ORIGIN NE THE SHR-APEA
1S12F,JS12ZF= SIZE NF THE SUF-APES,

DIMENSION O{IXMAX, TYMAX ), TXUTHM{TXMAX),JYUTM{TYMAX)

READ IN Q(200,140) AND QTNT,

REWINT KUNTT

N 1330 J=1, IYVAX

READ (KUMIT,R060) (D(1,4),I=],1X"AX)
FARMAT (10F7.5,19X)

CONTINUE

RFAD (XUNIT,R070) oTNT

ENR]IMAT (Fl2.€1)

JEND=JREG+JSIZE~-]

IERC=TRFG+IST7F-]

1TOT=1STIE*JSI7F

SUM THE TNTAL SANURCE CTOT FNP SUR-AREA,
SATCT=0,0

NN 200 J=JREG,JFND

NN 200 I=I"FG,1ENN

SQATNT=SQTOT+O(T 4J)

ROTCT=SQTCT/OTNT

WRITE {JUNIT,A030) . ITNT,SQTIT,,ATNT,RQTAT

FAQMAT (! %#x NUMRFR NF AREA SPURCES = ',110,°

sax0 /

v x%x TOTAL SOURCE EMISSICN & RAFIN= ¢,2613.5, ¢ xesv)
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09002510
000029290
00002¢€30
00002640
31072950
00002960
00002670
0002290
N0002990
00093Cn¢
000030190
20003020
nnno3o3n
00003040
09n03Cse
00n03060
00023C70
acco3cac
1000309C
.3233310¢C
nono3lln
00003120
00003130
00003140
323731590

SURPOUTTINE REANQN(N,TXMAX , 1 ¥YMAY ,, ISTZE,JSTZF,TREG, JREG, IXRFG, 1YBFG,00003160

00003170
000021140
0000319n

noon3210
0nnn322o0
00007230
00003240
09903250
00003260
00003270
0C0032R0
20033290
01003300
00003210
00062220
n0nN0333¢
10793340
00002250
00003360
non0n3270
00003389
417093397
10603400
30093412
n00N2420
00003430
0C003440
00003450
59033460
0009347C
0002734890
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MEMBER NAME  EPAARFA2

PB 330 J=1,JSIZF 00003490
300 JYUTMLJ)I=IVRFG+JYRFO+j=2 00003500
N 210 1=1,ISTZE 22003510
310 IXUTMUIN=IXREG+IRFG+1-2 00003520
RETURN 00003530
FND

00003540



MEMAF P NAMF EPAGEN]

Fesss THIS PROGRAM CRPEATFES GFNGRAPHY AND ANNUAL EMISSION NATA

r

8010
10

100
8000

290

300

2305

302

400

f310

500

600

8620

Coo.a

8630.
700

100

NN UNTT=WNIT, DSN=FPAGFC1,[ATA

DIMENSICN XP{200) ,YPU200) ,ZP{209),0P(200)4ZR(200) 4NN{200)

DIMENSICN FMTRS({10)

REAL*G FMTDSLIL10)/ " (3T 9 ¥5,F60 40 1,F 1, 07,147 ,'F6.1%,%))

& ya®! "7
F fFMTDS2{10)/(9FAr, v 2} 7, ,8%0 vy
& fFMTNS3(10) /' (12F1,96.1)1 (A% v/

LOGICAL*]1 AL(RO)
NATA IXREG/640/,IYRFG/4190/ ,1NEG/ 86/, IREG/E3/

NDATA TUNTTLI/11/7,TUNTT2/12/,TUNIT3/13/,TUNIT&/14/

DATA TUNIT/YO/+JUNIT/ &/ 4KUMIT/LS/

WRITF {KUNIT,R010) IXRFG,IYREG, [REG,JREG
FORMAT {41%5)

READ (TUNTT,8000,FND=10C) (A{I1),1=1,80)
WRITE (XUNIT,8000) (A(I)},I=1,20)

GO TN 10 '

READ (TUNITL,R000,END=200) (A(]),I=1,80)
WRITE (KUNIT,RO00) (A(T),I=],RO)

FORMAT (BOA1)

57 T 100

READ (TUNIT2,8000,FND=300) (A(T),I=1,%9)
WRITE (KUNIT,B8000) {(A{T1},I=1,RD}

GO TN 200 '

CNNTINUE

READ (TUNIT3,8300) FMTNS

FNRMAT (10A%)

N=1

QPTCT=O -

READ (TUNITI,FMTNS,FNN=4LN0) NNIN) o XPIN) G YPIN) ,ZP(N) 4QPIND, ZIRIN}

QPINY=QPINY*D.028T¢€ 664
QAPTCT=QPTCT+QP(N)

N=N+1

GO TN 302

CAONTINUE

NMA X2N<1

WRITE {(®KUNIT,8310) AMAX
WRITFE {KUXTT,R300) FMTDSL

WRITE (KUNTT,FMTDS1) (NNUK) (XPEK) 3YPUK) 4ZP(K) yK=] NMAX)

FNRM¥AT (15)

REAR (TUNIT&,8000,FND=600) (A(]),I=1,R0!
WRITE (KUMIT, 8000) (A{1),1=1,80)

GD TN 500

CONTINUE

WRITE {KUNIT,B8300) FMTDS2

WRITF {KUNIT,FMTNS2) (QP{K) ,K=] ,AMAX}
WRITE (KUNIT,862D) QPTOT

WRITF (KUNIT,830C) FmMTDS3

WRITF (KIINIT,FRTNS2) (ZRIK) (K=]1,NMAX)
FORMAY (Fl0.1)

PRYNT DATA SET ON UNIT=KUNIT,

RE«INN KUNTT

WRITE (JUNIT,B863))

FARNMAT ('] xixkd DATA OIN UNTT=KUKYT =xewxxt//f/)
READ (KUNIT,RQ0N,FMD=800) (A(1),I=1,80)
WRITE (JUNTT,BTCO) (A(T),1=1,80)

FNR™AT (5X%,80A1)

GN TN 700
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00000C10
00000€20
00000030
9917724C
00000C50
00600060
0000CC70
00000CRD
08220098
00000100
00000110
00000120
00000130
00000140
00000150
D0DN0160
0000017¢C
00000180
23700190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
9200290
00000300
00000310
00000220
00000330
00709349
000003250
00000260
000001270
00000380
00000390
70000400
00000410
00000420
00000430
00000440
20000450
00000460
00000470
0000C480
00000490
00000500
00000510
00700520
00000530
0000054C
03070550
00090560
00000570
000CC5R30
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MEMAF R NANMF  FPAGEN]

8ON CONTINHF noaoncsac
<Tnp JICI06MN0
OnNOnCeELD

EAD



:EMRFR NEME  FPAGENIN

NTMENSTON QB(30,40) 4251304400 ,2C0(20,40)
sPOR(150), XP{150),YP(150),2P(150), ZR{150),NP(150)
s XRAMS {25) ,YRAMS (25), [RAMS(25)
yIXUTM{30) ,JYUTM(40) yNXR{30) ,DYB(40)

NATA DXRB/5%2.,20%1.,5%2,/,DYR/LO%2,,20%1,,10%2./

DATA IM/30/,JM/40/,LM/150/,NS/25/

CALL GECIN (ORyZSyPCRyXP,YP 2P, ZR,Z0,NP,XRAMS,YRAMS, [ RAMS
3 y IXUTM, JYUTM, DXB DYR y TV UMy LM, LMM, NS ,NRAMS)
NS=NRAMS

LM=LMM

sTnp

FND

A~ ]

SURRAUT INE GEOIN (NBy2SyPQRyXP,YP, 7P 4 7R 4yZOyNPy XRAMS, YRAMS, TRAMS

& y IXUTM, JYUTW,CXRyCY R, TM, M, LM, L MMAX , NS, NRAMS)
Ceves THIS ROUTINE READ TN GENGRAPHICAL AND ANNUAL EMISSION DATA.
c JT ALSC: 1) FIX UTM CONRDINATES FOR ALL NUMERICAL GRIDS,
c 2) PRINT DATA SETS
c 3) CONVERT LNCATION NOF POINT SOURCF TN NUMERICAL GRID,
NIMENSION QB{TIM, UMY ,ZS{TM, M), 20(IM,JM)
& CaPOBILM) yXPLLM), YPLL¥) ,ZPILM)y ZR(LM) ,NP{LM)
3 s XRAMS {NS) yYRANS (NS) s [FAMS {NS)
& 2y IXUTMUI MY L dYUTMLIM) 4DXAR{TM™) ,NYR (JM)
DIMENS ICN FMTPS(10)
DATA JUNTIT/6/,KUNITG/15/
DATA RATIO/1.0/,DXA/1.0/,DYA/1.0/

REAL*4 TITLFI(ID)/PARPEAL, 1 SOV YRCES"s ' IN *,'772721%, 5%} v/
® A TITLE2(10)/7YROMUGH P HAESE 1S TN, M 1, ,6%? v/
* +TITLEZ(10)/AREAY,. " SOU*'RCFS*,? EMIP,¢*SSIN', 'N HT?,
x COIN L, v ox 1y

Ceess READ ORGIN OF UNT CONRNINATE AND FIX FOR ALL GRIDS.
READ (KUNITG,8000) IXBFEGy IVBEG,IBREG,JREG
RO00 FORMAT (41%) '
CALL XYUTMS (IXHTM, JYUTM, IXREG, IYREG, IREG,JREG,NDXR,DYB,DXA,NYA
& I My JM)
Ceeee RFAD IN UTM E£OORDINATES NF RAMS STATICNS
READ (KUNITG,8030) ARAMS
REAN {KUNITG,8010) FMTDS
READ #KUNITG,FMTNSY) {TRAMS(L) ,XRAMS(L),YRAMS{L),L=1,NRAMS)
Ceeee PRINT AND COMVERT RAMS LOCATICN TO NUMERICAL GRID
WRITF (JUNIT,R015) NRAMS
8015, FORMAT ‘{*1 *¥xxk+ [NCATICN OF ¢,12,9 RAMS STATIDONS *xkxxv//
£ ' TSY,4X, "XRAMSE , 5X, TYRAMS? ;6 X, ¥ XS 46X, ?YS?)
N0 109 L=1,NRAMS
XT=XRAMS{L)
YJ=YRAMS (L)
CALL XYUTMY (XI,YJ)
WRITE (JUNTIT,8020) TRAMS{L) ¢XRAMS(L),YRAMS{L) XI,VYJ
8020 FNRMAT {1%5,2F10.2,2F8,2)
XRAMS{L ¥=X1
. YRAMS(L)=YY
100 CONTINUFE
Coess REAN IN SURFACE ROUGHNESS AND PRINT
. READ (KUNITG,R2010) FMTNS
RO10 FNRMAT (10A4)
READ (KUNITG,FMTDS) zo
RATIN=0N,0
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00000010
00000620
00000C30
00000040
00000050
00000060
00000CT0
00000080
00000090
00000100
00000110
06000120
00000130
00000140
00000150
00000160
00006170
DOD00180
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
0000027C
00000280
000062990
00000300
00000210
00000320
00000330
00000340
06000350
00000360
00000370

000003130

00000390
00000400
00000410
00000420
00000430
00000440
00000450
000004560
00000470
00200489
00000490
00000500

“0C00C510

00000520
00000530
00Nn0cs40
00000550
0000C560
00000570

CALL WRITEQ (ZOyTMy My T¥, M1 41y TXUTM,,JYUTM,IM, JUNTT,RATID,TITLE2)00020580



MEMRFR

NAME FPAGFNTM
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Ceoss REAN IN ARFA SNURCF FMISSINA HEIGHT AND PRINT, 00000590
REAN (XUNITG,8010) FMTDS 00N00&0D

READ (KUNITG,FMTDS) ZS 00000610
PATIO=1.0 * 0000CAk20

CALL WRITEN (ZS,IMyJ M, IV, JM, 1,1, IXUTM,JYUTM,TM, JUNI T,RATIN, TITLEIIIN000639

Ceeee READ IN POINT SPUPCES LTCATICA AND STACK HEIGHT. 00000640
READ (KUNITG,8030) LMMAX 0D000NAS0

8030 FNRMAT (15) 00000660
RTAT (KUNITG,8010) FMTDS 00000670

READ (KUMITG,FMTNS) {NP(L),XP{L),YP{L),ZP{L),L=1,LMMAX) 20000682

Ceess REAN IN APEA SQURCF FMISSION RATES ANN PRINT, 00000690
READ (KUNITG,8010) FMIDS 00000700

PEAD (KUNITG,FMTDS) QR 0000071C

RFAND {KUNITG,8050) QATOT 00000720

BO50 FNRMAT (F1l0.4) n9320730
RATICr=0.0 00020740

CALL WRITEQ (QR,IM, JM,IW, gM 1,1, IXUTM,JYUTM, 1M, JUNIT,RATIN,TITLF1)00000750

WRITE (JUNTT,RDTD) QRTNT 00000760

BOTO FORMAT (//S5Xy%eees TOATAL FMISSICN = ¢,F10,.2) 00000770
Caeee READ IN PCINT SOURCF FMISSTON PATES., N32207A80
READ IKUNITG,8010) FMTDS 0000079¢C

REAL (KUNITG,FMTNS) (POR{L) 4,1=1,L¥MAX} 00000800

READ (KUNITG,8090) PQATAT 000006R10

8090 FORMAT (F1C.1) 00000820
Ceses RFAN IN PLUME RTSF CATA, D000CERD
KEAD (KUNTTG,8010) F€MTNS D0000840

FEAD (KUNTTG.FMTNS) {7R{LY,L=1,LMMAX) 00000850

Ceaes PRINT PCINT SOURCE CATA. 00000860
WRITE (JUNIT,8200) LMMAX 000NCETO

8200 FNRMAT ('1 #*x% POINT SNURCE CATA *¥%1/ 03330880
& SXs%ssrey TOTAL NUMSER =¥,15// 00000890

£ ' TNV AY, PXP Y, 8X, tYPY, BX,EZPY, BX," QP BX, " 7R 36X, XI* 00200900

£ 16X 4 tYJT) 00000510
Cewes CANVERT XP,¥YP FRCOM UT™ COOFCINATE TC MIMERICAL GRID 00000920
N0 200 L=1,LMMAX 00030630
XI=XP(L) 00000940

YJ=YP (L} 000006550

CALL XYUTML {XT,¥J) 00000660

WRITF (JUNIT,8210) NP(L)yXP (L), YP(L), ZP (L )4 PARILILZRIL) 4XI,YJ 0000CS70

8210 FORMAT (15,3F10.1,F10.2,F10.1,2FR8,2}) 007€3980
XP(L)Y=XT 01000990
YPL{L)=YJ 00001000

209 CONTINUF 00001010
WRTITF (JUNIT,B070) PQRTOT 00001020
RETURN 00001€30

7ND N0001040
SHRRNUTINE XYUTMS (IXUTNM,JYUTV, IXBEG, [YREG, [85G,JRFG, DXR,DYB 00001050

& ITXASTYA, T, M) 00001C60
Ceees THIS RCUTINE COMPHTES UTM CONRNDINATES FOR ALL NUMERICAL GRINS. 00001070
Covse ENTRY XYUTML CONVERT (X,Y) FRCM UTM CONRDINATES TN NUMERTCAL GRIN.O0001C80
NIMENSTON TXUTM{TIM) ,dYUTM{ M) ,NXRITM)} ,DYR(IM) N0001090
TML=TM-] 00001100

JMY =g M- 00001110
NXAI=1.0/CXA 00001120
NYal=1,0/DYA 00001130
IXUTM(1)=IXRFG+IRFG-1 00001140
JYUTMI1)=IYREG+JREG-1] 00001150

N0 20 Jd=1,JM1

00001160



MEMBER NAME EPAGED)N

20

40

60
62

80
82

90

C.l..
C.'l.

C.-n.

JINTVL=PYB(J) *NYAT+0, >
JYUTM(J+1) = JYUTN(J) +J INTVL
CONTINUE

PO 49 I=1,FM1
TINTVL=NXR{T)*NXATI+C, 2
IXUTMIT+1)=IXUTMLITI+TINTVL
CNONTINUE '
RETUINN

ENTRY XYUTM]1 (XI,YJ)

LXI=XI
LYJd=YJ

IF COLXT LT TXUTMIL)) OR, {LXT 6T (IXUTM{IM)+DXR{IM)))) GO TO 90
TF ((LYJaLToJYUTM(LT) 2 ORG (LYJGT.{JYUTMIM)I+DYR(IM))}Y) GO TO 90

NN &0 J=1,JM
IF (LYJJGELJIYUTN(JY) GO TO 60
Ydi=J-1 ;
DY=(YJ-JYUTH{J=1) ) /DYALI-1)
YI=YII+DY

GD TN 62

CNONTINUE

CONTINUE

NQ 80 I=1,IM

IF (LXI.GE. XXUTM(I)) G0 TD 80
XIl=1-1
DX=(XI-TXUTM{I-1})/DXR{I~1)
XI=xIT+DX

60 TN R2

CONTINUE

CONTINUE

RETU?N

CONTINUF

XI==1.0

Yi=-=1.0

RETUPN

END
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000011790
00001180
00001190
00001200
00001210
20001220
00001230
00001240
00001250
00001260
00001270
00001280
00001290
00001300
00001310
00001320
00001330
00001340
00001250
00001360

00001370

00001380
00001390
00001400
00001410
00001420
00001430
00001440
00001450
00001460
00001470
00001480
00001490
00001500
00001510
00001520
00001530

"SURRCIUTINE WRITEQ (Q,IXMAX,TYMAX,1STZE,JSIZE,IBEG,JBEG, IXUTM, JYUTMO0001540

y IFORM, JUNTT,RATIO,TITLE)
THIS WRITES Q(TSIZF,JRYZF) CN UNIT=JUNIT IN FORM=IFQORM,
IFDRM=ND. OF COLUMES TO RE PRINTED ON NNE LINE.

*

* ,(FMTl(l)vRFNTI(]))o(FFTZ(1),RFMT2(1))y(FNT3(1)yRF“T3(l)'

*
*

*

DIMENSICE REMTL1{10) +RFMT2{10) ,RFMT3(10}

DIMENSION TITLF{10),FMTNSI10)

LNGICAL*¥] FMT1(40),FMT2(40),FMT3({40),FM(8)
"EQUIVALENCE (FM({1),1FM1), (FM(‘),IFMZ)

NDATA RFMTL/*(5X, ¥y *SHXUY, " TM=,?

P REMT2/9(5X 41, 5H  1,? Izv'v
JRFMTI/ 11X "5 '214,%,'1X 4,
DIMENSION QUIXMAX, IYMAX ), IXUTM{TISIZE),JYUTM{ISITE)

vIQ(ZOO)pII(ZOO)
JENP=JREG+JSTZF-1
IEND=IRFG+ISTZE~1
IF (IFORM ,EQ..C) GO TC 500
IFM1=120/ IFCRM+ 240
IFM2=TFCRM/10+240
FMT1(16)=FM(4)

1 '4013°Y,

4013,
*4013°,

)V, 5k

l'/ ,'"5*'

11,5%!

v/

t/-

v/

00001550
00001560
00001570
00001580
00001%90
00091600
00001610
00001620
00001630
00001640
00001650
00001660
00001670
00001680
00001690
00001700
00001710
0000172¢C
00001730
00001740
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MEMAFR NANE  EPRAGFNIN

FMT2(16)=FM(4) 00001750
FMT3(16)=FM(4) 00001760
FMTL(13)=FM(8) 00601770
FMTZ{13)=FM(R) 00001780
FMT3{13)=FM(8) 230921790
TPT={ISI7E-1)/1FIRM+] 000018090

IF (RATIN.MF.D.0) GO TO 100 00001810
RATIN=1200.0 00001820

1€ {IFONRM ,GF. 30} RPATIC=10C. 00001830

100 CONTINUF 00071840
Ceeee PRINT THF SPFCIFIFD TITLE 00001£50
WRITF (JUNIT,8000) TITLE 09001860

809023 ENRMAT (91 ¥RExr TITLF= ',1044) 00001870
NN 210 1P=1,1PT 00001880
TA=(TP=1)*¥IFNRM+IREG 00001892
IR=TA+]IFORM-] 00001S90

N7 32C I=TA,I8 00001910
IT(I)=1I 00001e?0
TRFOLIT(I) AT, 100) JAND(TFCRM GT, 301 TI(I)=T1(1)-100 00001630

320 CNOANTINUE J0001940
TAX=TA-TI8EG+] 0Q001¢<s0
[RX=TAX+IFNRM=] Q00001960

C WRITE (JUNIT,RD43) TP, {IXUTM{I), I=TAX, IBX), (VI(T),1=TA, IR} 00001Ss7C
CBO40 FARMAT( ]  kdkx DAGE = % T8, /5%, *TUTM=%,40T13,/,5X," 1=*,4013//3¥00001SR0
WRTTFE (JUNTT,R0O04D) TP 00001999

8040 FNRMAT (¢ nxExx DAGE Yy 157) 00002000
WRTTE (JUNTIT,FMTL) (TXUTM{T),I=TAX, IRX) 00002010

WRITF (JUNTT,FMT2) (TI1(I},7=1A,18) 00002020

DN 200 JJ=1,JST7E 00002030
J={JEND+1)-4J 00002040
JUTM=JYUTMUUSTZFR+1-Jd) 00002C50

N 410C I=TA,IR 00002060

410 IJ(T)=0{T1,J)Y%RATIN 00cc2C70

C WRTTE (JUNIT,R050) JUTM, 0, (I0LT),I=TA,1R) 00002C80
CBO50 FNRMAT (1X,14,14,1X,40373) 00002090
WRTITF {JUNIT,EMTI) JUTF,, I, (12(]),1=1A,T8) 00002100

300 CNNTINUE 00002110
310 CONTTINUE 00002120
RETURN 00002130

500 CONTINUE 00002140
Caeees THIS WRITES N0 CA DISK TN CARD TMAGF. Qnon21so0
Ceees 00002160
Coeesse MRITE Q(T,4) N DISK,,, 0000217¢C
C N 4CC 4=1,1YMAX 00002180
C WRITE {KUNIT,RI67) (Q(1,d4),I=1,1XMAX) 0000218C
CBO60 FORMAT {10F7.5,10X) 00002200
400 CONTINUE 07002210

C WRITF (KUNIT,E070) CTQT 00002220
C8070 FNRMAT (Fl2.6) 00202230
RETURN 00002240

END 00302250



MEMBER NAME  EPAMAP

801"

850

200

300

491

492
702
701

691

692

693
601

600

891

B892
€50

LOGICAL*1 MI150,200),N{ 150, 200)4NO,YES

DIMENSTICN MX{10)

DATA NO/t */,YES/V1Y/

DATA JUNIT/6/,KUNTT/11/ ,KUNIT1/12/
N 801 1=1,150

nn 401 J=1,200

N(T ,d)=NO

MUT,J)=NO

DN 200 -1=1,200 .

READ (KUNIT,850) JJy{M(I,4J),1=1,75)

FORMAT (13,2X,75A1)

READ (KUNIT ,850) JJ»{M(T1,J),1=76,150)

CONTINUE

TSHIFT=26 .
TTMAX=150-TSHIFT

N0 200 J=1,200

Jd=J

DO 3C0 I=1,T1IMAX
T1=T+ISHIFT
NET1,J)=M{11,0J)

CONTINUE

DN 701 K=1,2

WRITF [JUNIT,491)

FORMAT (1H1)
I1=(K-1)%T75+1
12={K-1)%75+75

No 702 JJ=1,20C0

J=2¢C1-JJ

WRITF {JUNIT,492) (M{T,4),1=11,12)
FORMAT{SX,75A1)

CONTINUE

CONTINUF

nD 600 K=1,5
11={K-1)%30+])
[2=(K=1)%30+30

WRITF (JUNIT,£091) (T,I=11,12)
FARMAT (1H144X430(1X,131})
WRITF (JUNIT,692)

NN 601 JJ=142C0

J=201-J4

FNRMAT {6X,119(*_*))

WRITE (JUNTT,693) Jy(MUI,J),I=11,12) '
FORMAT (2XyT3 430001 0,2X A1), 11 /5X, 3000 ___*),'1%)

CNNTINLUFE

WRITE [JUNIT,651) (I,1=11,12)
CONTINUE

DO 65C J=1,200

WRTTE [KUNITL,891) J,(M{I,d),1=1,75])

FORMAT (13,',1',75A1) :

WRITE (XKUNIT1,892) J,(M(I,J),I=76,150)

FARMAT (Y3”12'175A1)
CONTINYE- '
STOP

END
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00000010
0000002¢
00000030
00000C40
00000050
00000060
00000€70
00000080
00000C9C
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
00000290
00000300
00000210
00000324
00000330
00000340
00000350
00000360
00000370
00000380
00000390
00000490
0000041C
00000420
00000430
00000440
99000450
00000460
00000461
00000462
00000463
00000464
00000465
00000466
00000470
00000480
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3. Input Data Listing - Geographical and
Annual Emission Data Set
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MEMBER NAMF EPAGFD2
640 419C 86 63

25
(3{15,F9.3,F10,.3)) :
1 744,183 4279.862 2 T742.518 4286,044 3 747.588 4282.4656
4 T47.312 4277.304 5 743,706 4276.452 6 T738.660 4277.565
T 74C.179 4282.610 8 748,407 4261.102 9 T755.802 4279.886

10 747,208 4272.826 11 738.812 4272.478 12 733.938 4280.912
13 737.738 4289,.819 14 744.320 4297.456 15 757.111 4297.79%
16 762,777 4290.082 17 76C.560 4272,818 18 743,065 4263.256
19 T729.759 4270.547 20 T723.079 4285.908 21 T32.41% 4302.375
22 T41.631 4329.,222 23 777.320 4286.378 24 T49.275 4236.537
25 697.445 4282,.239 '
(18F4.2,8X)
0¢480.320.330.330.26C.190.190.190,193.190.190.190.290,290.290.290.290.29
04290.290.2804280.280.280.280.280,280.270.270.270.490.320.330.330.270.19
0¢190.190.190.190.190.190.2904290,2%50.280.280.280,280.280.,290.290.290.29
0e6290.290.2804280.280.28044904330.330.330.270.200.200.200.200.200.190.19
0.280.280.280.280.280.280.280.280,300.300,300.300.300.300.290.290.290.29
0¢490.350.360.370.310.240.200.200.200.200.250.250.270.440.640.290.290,29
0.300.300.310.310.300.300.3004300,320432043304330.480.470.480.450.430.46
0.270.25042304230.230.230.240.240.300.210.310.310.360.360.370.370.310.31
0¢310.320435042504340.340.460.530.540.490.480.530.300.270.250.250.230.23
0+240,250.330.320.320.320.38C.380.,380,380.320.320.320.320.350.350.340.34
0.460.5504580:540.520.58043204290.2604240,210.240.240,350.420.330.330.30
0.3404340.340.340.310.32043206310,340.350.650.520.480.570.600.580.550.50
04560.28042%04160.150.2604260.6€0.660,380.380.240,240.240.,240.260.310.32
04320¢3003504471.191.280.520.540.500.4506420.350.440.420.830.,220.170.22
0e62504570e5904320431042204210423042304270.320.340.340.370.441.020.970.81
0e560¢550.510700.420.370.571.531.021.380.360.160.200.360.350.430.450.40
0e400.410.3604420.380.380.380.440,920+740.470.530.570.590.600.450.420.39
06581 .621e911e7514470.1506120.270.4104530.450.300.320.390.361.040.380.38
0.3B045204670.420e4604490.790+980.920+.840.7504391.182.131.892.612.590.71
0¢210.22042304470.310.200.270e330.700.550.260.260,260.700.490.420.450.44
10121.0914200.660.612.453.792.211.862,.773,112.990.990.280.360.500.370.28
06320.360.760.4404260.310.,260.38B0,360.780.450.440.810.930.890.902.394.57
§ o421 .551.784.452.,932,792.560.650.3€0.340,400.300.301.060.540.450.810,26
0eB800.860e3B04450645043906520630.490.410.580.962.871.401.441.164.074.09
24511.8104390.220.,661.341.15C.9R0.320.250.660.880.,980.370.360.450.450.39
0sT10:470e570.681.170.881.811.511.744.172.393.312.073.310.570.320,481.72
24191.111.300.960.360.240.,240.250.490.340.370.350.500.750.610.600.992.23
1¢750.762.561.621.231,900.910.630.910.380.400.951.611.660.551.040.,360.24
0.480.240.280429043004310.570.5204510.701.010.450.450.451.241.440.712.12
16002.251.3304430.450.401.411.450.901.190.770.600.240.240.680.290.300.31
06540 ¢530e530.590.550.720.4304802.673.452.073.424.902.770.680.300.380.43
0.380.340.9604710.770.810.2404250.300.350.410.300.550.580.520.680.622,27
5023 .292.403.364.203.383.353.311.250.290.540.440.370.340.290.500.330.17
0e1704230.290.350.410.300.660.720.760.720.792.042.433,703.183.762.733,65
3.052.310.790.290,370.410.320.240.210.200.180.310.170.230.290.360.410.30
0e610e810.690.700.650.724.173.863,972.942.912.643,041.170.540.320.690.56
0e240.210.210.200.180.170.170.240.360.681.0004360.600.740.710.690.580.61
0+622 «981.652.302.693,152.030.580.4€0.400.940.750.200.150.160.170.,180.17
0e300.240.360.667.630.420.640.910.800.650.640.810.951.141.092.331.260.45
0.510,160.260.271.171.290.440.150.150.150.150.150.150.190.320.480.870.71
0.720.8804790.83042921.001.000.8524281.540,960.650.370.130.230.490.3270.77
0e350.240.240.190.150.330,150.190.320.390.740.490.720.970.790.790.690.74
Ce8l0.752.100.860.830.62042504110.160.2€0.880.841.311.040.700.190.150.15
041504190.3204350.350.530.611.010.900.790.760.770.730.630.651.711.730.37
0.240.110.110.230.340,801.150.841.480,470.150.150.150.190.320.350.350.38
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MEMBER NAMF EPACFO 2
0e710.770.860.,790.750.723.610.582.940,.570,463.350.313.130.130.170.250.25
Ce500.690.770.600.170.250.170.2004,320.3504350:630.710.780.490.650.580.53
0e450.6804530.4B0.490.480.510.190,190.150.150.170.180.220.860.390.730.17
0e590 ¢220.340.3R0.280.380.530.8204990.720.,630.850.650.600.720,660.510,43
0.510.260.230,150.150,150,170.220.430.570.170.370.200.210.330.370.370.37
00490 «661+170£40461045504540.660.683,550,530.480.530.507.250.200,200.20
0.150.170.1704190.160.240,160.200.230.370.370.370.400.440.430.600.680.51
0.410.570.5904410.410.410.400,360,220.220.2204220.160.160.,290.150,150.22
Cel504190.32043604270.260.360,440.437.620.713.550.380.530.380.500,410.41
0.380,260.220.210.210.210.160.160.,170.170,170.170.170.200.320.360.360.39
06230 e360445044604390.410.270.270.310.310,2B83.283.192.190.,160.170.170.17
0.160.160.220.720.220.220.2204230.,280.300.300.480.220.280.270.270.,260.25
€£e250.2504250.250.240.240.150,150.150.150,15041504150.150.240,240.350.23
04250.330.23042640.300.4606220.280.27242704260.750.250.250.250.250.240.24
0.150.150.15C.150.150.15041504150.250.250¢340.290.380.230.230,240.240.24
0.220.280.270.270.260.250.250.250,2504250.243.240.150.150.150.150.150.16
Ce1504150.230.410.440.710.320.29042304240¢240.240.210.270.280.280.260.25
0.250.250.250.250.240.240.150.160.150.240.170.170.150.160.690.770.£40.23
0.462.,240.230.240.25042504210.270,.280428042604250.250.2504250.250.250,25
0.160.470.350.630.250.540.520.300.230.230.240.230.550.280.270.310.250.25
042304290¢3104310.250.2606260.260.260.2604320.320.230.350.340.190.170.29
Ce320.210.250.250.290.340.340.570,240.,240.240.24

(18F4.1,8X)
19.018.018.718.015.012.012.912.012.012.€12.012.010.010.010.010.010.010,0
10.010.01C.010.01C.010.010.010.010.010.010.010.019.018.018.018.015.012.0
12.012.012.012.012.012.010.010.01C0.010.010.0192.010.010.0210.010.0310.010.90
10,010.01€.010.010.,010.019.018.018.018,.015.012.012.012.012.012.,012.012.0
10.010.01C.01C.010.010,010.01C.C1C.01C.01C.010.019.,010.01L0.010,010.010.0
19.218.418.518.415.813.312.512.512.512.511.0811.810.210.210.210.210.210.2
10.210.21C.210.210.210.210.210.511.712.012.012.019.820.120.520.119.218.7
14.514.514.514.511.211.210.810.810.210.810.810.810.810.810.813.810.810.8
10.811.413.514.,014.014.020.020,521.020.520.020.015.015.015.015.011.011.0
11.01t1.011.011.011.011.011.011.011.C11.C11,011.011,011.513,.514.014.014.0
20.022.420.820.420.019.315.515,.015.014.011.011.811.813,013,012.012.010.8
10.810.810.811.111.511.511.511.913.614.014.014.020.020.020.020,020.017.0
17.015.015.011.011.014.014.015.019.015.C15.010.010.010,010.011.012.012.0
12.012.313,.714.014.014.020.020.020.020.020.019.319.318.416.513.012.213.3
14.118.118.114.814.211.611.112.012.012.813.513,513.513.613.914.,014.014.0
20.020.120.120.020.022.020.020.019.818.614,012.113.815,414.814.314.813.9
14.314.014.C14.515.015.015.014.814.214.014,014.020,020.420.420.020.020.0
20.020.020.020.416.611.310.112.817,019.116.612.8132,°16,016.015.515.015.0
15.014.814.214.014.014.020.020.020,020.020.020.020.020.120.,320.120.116.4
12.014.516.419.914.411.014.116.C16.016.016.C16.016.015.714.314.014.014.0
20.020.022.220.020.020.020.120.821.020.420.420.517.617.320.821.016.413.9
16.518.018.017.016.C16.016.015.714.314.014.014.020,020.120.020.020.120.0
20.621.520.920.020.020.42C.917.017.320.5919,418.512.418,018.017.016.016.90
16.015,211.811.011.011.020.4020.420,220.420.620.120.921.120.420.020.020.0
20.519.318.320.020.520.015.51%.C19.017.516.C16.016.015.211.811.011.011.0
20.020.023.821.320.620.621.020.820.670.420.320.320.821.819.118.520.520.0
19.516.019.,017.015.015.015.014.211.,711.011.011.020.020.020.820.420.020.9
22.322.822.4214821.521.521.922.61%9.518.,620,820.119.519.919.017.015.015.0
15.0144311.711.011.011.020.020.01%4620,320,020.421.121.621.822.122.622.5
22.522.819.416.021.820,615.51%.C19.C017.015.€15.015.014.311.711.011.011.0
20.020.718,620,319.819,620.421.421.420.821.120.820.821.618.818.922.522,1
19.618.018.016.515.015.015.014.211,711.011.011.020.020.120.820.419.418.5
21.123.021.920.020,020.02C.020.618,318.422,322.419.418.018,015,012.012.0
12.011.811.211.011.011.021.020.320.020.020.020.020.020,020.020.020.020.0
20.120.918.818.321.521,417.114.014.6132.012.012.012.011.811.211.011.011.0
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21.020.,420.220.020,020,020.020.020.120.120.020.021.320.818.319.621,419.13
15.414.014.013.012.012.012.012.514.515.015.015.020.020.820.920.120.020.1
20.42045204820.420.1204321.619.118.521.520.918,313.411.011.011.512.012.0
12.012.514,515.015.015.020.020.821.120.220.020.421.321.921.420.120.621.3
16.411.816.921.820.817.813.611.011.011.011.011.011.011.714.315.015.015.0
2040204020,420.019.919.920.421.321.020.520.921,116.410.815.621.521.318.8
15.915.,015.013,011.011.011.011.714.315.015.015.020.020.020.020.019.819.6
204020.420,820.420.518,513.010.012.317.820.619.817.515.015.013.,011.011.0
11.011.714,315.015.015.020,020.020.120.120,020.020.020.020.120.120.618.6
13.010+010,014.920+119.618.418,C18.014.511.011.011.011.714.315.015.015.0
204019.018.919.719.522.0204020.0204420,621.019.314.810.810.812.515.915.5
15.118.018.015.012.012.012.012.514.515.015.,015.020.016.015.018.018,020.0
20.020,020.021.021.020,020.013.013.011.011.011.011.014.014.013.012.012.0
12.012.514.515.015.015.020.016.015.018.018.020.020.020.020.021.021.020.0
20.013.013.011.011.011.011.0144014.C€13.012,012.012.012.715.316.016.016.0
164316.016.518.018.819.318.518.518.518.818.017.817.816.013.012.512.512.5
11.011.811.811.611¢511.511.512.215.216.016.016.015,016.017.018.019.019.0
18.018.018.018.017.017.017.017.013.013.013,013.011.011.,011.011.011.011.0
11.011.815.2164016.016.014.515.71645174317.917.716.816.816.816.816.016.0
15.815.812.512.512.512.510.810.811.511,511.511.511.512.215.216.016.016.0
12.514.314.514.713.,612.312.212.212.212.212.012.011,211.210.510.510.510.5
102104213.513.5134513.513.513.714.214.014.014.012.014.014.014.012.%11.0
11.011.011.011.011.011.010.010.010.010.010.010.010.010,014.014.014.014.0
14,014,013.012.012.012.012.014.014.014.012.511.011.011.011.011.011.011.0
10.010.01C.010.010.010.010.010.C14.014.014.014.014.014.013.012.012.012.0
12.014.014.014.012.511.011.011.011.011.,011.011.010.010.010,010.010.010.0
10.010.014.014.014.014.014,014.C13,012.,012.012.012.014.014.014.012.511.0
11.011.011,011.011.011.010.010.010.010.010.010.010.010.014.014.014.014.0
"14.014.013,012.012.012,012.014.014.014.012.511.011.011.011.011.011.011.0
10.010.01C.01C0.010.010.010.010.C14.014.014.014.014.014.013,012.012,012.0
12.014.014.014.,012.511.011.011.011.011.011.011.010.010.010.010.010.010.0
10.010.014,014.014.014.014,014.013.012.012.012.0
150
(3(I5,F641+FT.14F6.1)1) .
183 732.1 4253.9 106.7 182 732.1 4253.9 106.7 180 T732.1 4253.9 76.2
181 732.1 4253.9 7T6.2 176 733.0 4263.3 34,9 171 738.0 4263.3 20.7
127 762.6 4266.6 21.3 125 T762.8 4266.6 20.7 101 762.6 4266.7 25.9
108 761.5 426T.6 68,5 178 73B.0 4268.3 44.8 174 738,0 4268,3 21.0
175 738.0 4268.3 25.3 179 73B.0 4268.3 61.0 170 738.0 4268.3 20.7
172 738.0 4268,3 21,0 173 738.0 4268.3 21.0 177 738.0 4268.3 30.5
148 736.9 4269.4 13,7 131 751.9 4272.8 16.8 165 737.2 4273.2 82.9
146 742.5 4275.1 68,6 145 T742.5 4275.1 6B.6 144 T42.5 4275.1 68.6
155 T43.0 42750 7642 113 T46.4 4275.7 42.7 114 746.4 4275.7 45.7
110 T46.4 4275.7 42.7 111 T46.4 4275.7 42.7 112 T4b6.4 4275.7 42.7
129 T46.3 4275.2 15,7 153 743.C 427€.5 45.7 152 T43.0 4276.5 45.7
151 743.0 4276.5 45,7 149 743.0 4276.5 45.7 150 743.,0 4276.5 45.7
118 745.1 4277.3 100,0 119 T45.1 4277.3 100.3 120 745.1 4277.3 100.0
122 745.1 4277.3 100.3 123 745.1 4277.3 100.3 121 745.1 4277.3 100.3
130 748.5 4277.3 15.2 124 T48.3 4277.3 7.6 166 T737.2 4278.2 82.9
109 747.R 4280.,9 Té,2 160 T734.2 4281.0 5443 156 745.0 4281.0 54.9
157 745.0 4281.0 55.8 158 745.0 4281.0 56.7 159 745.0 4281.0 56.7
133 753.0 4281.3 53,3 134 753.0 4281l.3 1R.6 147 736.8 4283.1 .68.6
15 745.8 4283.5 72,2 14 745.8 4283.5 72.2 8 745.8 4283.5 72.2
12 745.8 4283.5 72.2 11 745 .8 4283.5 72.2 13 745.8 4283.5 7T2.2
10 745.8 4283.5 72.2 S T745.8 4283,5 T2.2 154 T42.5 4284.,2 7Tb6.2
84 T46.5 4285.7 22.9 83 T746.5 4285.7 25.9 94 T746,5 4285.7 22.9
167 725.0 4286.0 15.2 81 745.2 4286.8 21.1 40 T4T7.2 42R6.8 14.6
100 748.9 42R6.0 8.3 29 T747.,0 4287.7 60.0 91 T747.0 4287.5 20.0
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MEMRER NAME FPAGEN 2
92 T47.C 42R7.0 20.0 38 747,00 4287.5 61.0 41 747.R 4287.8 14,6
168 73€.,5 4290.5 45.7 165 741.8 4290.5 7Tl.6 7 75545 42590.1 9.1
97 753.7 4302.9 45.7 36 75445 4302.5 54.0 35 75445 4302.5 24.1
37 754.5 4302.5 32.7 33 754.5 4302.5 54%4.9 28 754.5 4302.5 33.5
34 75445 4302.5 16.8 29 754.5 4302.5 28.3 30 754.5 4302.5 28.13
32 754,5 4302,5 30.8 31 754,.,5 4302.5 27.1 46 754.0 4303.0 95.1
60 754.,0 4303.0 106.7 69 754.0 4303.0 63.1 70 754.0 4303.0 63.1
73 754.0 4303,0 40.2 T4 754.0 4303.0 40.2 59 754,0 4303.0 61,0
75 754.0 4303.0 42.0 76 754.0 4303.0 42.0 44 754.0 4303.0 56.4
Tl 754.0 43203.0 63,1 72 754.0 4303.0 63.1 77 754.0 4303,0 29.8
50 754.0 43C3.0 45.7 43 754,0 4303.0 45.7 49 T54.0 4303.0 30.5
56 754.0 4303.0 45.7 47 754.0 4303.C 45.7 66 T54.0 4303.0 45.7
51 754.0 4303.0 45.7 52 754.0 4303.0 45.7 57 754.0 4303,0 45,7
64 T54.0 4303.0 61.0 65 754.0 4303.0 61.0 68 754.0 4303.0 21.3
48 T54.0 4303.0 45.7 54 754.0 43233.0 45.7 45 T754.0 4303.0 45.7
55 754.0 4303.0 45.7 58 754,0 4303.0 45.7 53 754.0 4303.0 45.7
61 754.0 4303.0 45.7 62 754.0 4303.C 45.7 63 T754.0 4303.0 45.7
67 754.0°4303.0 45.7 6 T48.7 43035.4 106.7 4 T48.7 4305.4 7T6.2
5 T48.7 4205, 4 76,2 142 T40.4 4306.7 182.9 143 T740.4 4306.7 183.0
93 T748.1 430€.7 13.7 26 752.4 4206.6 51.5 16 752.4 4306.6 48.5
20 752.4 4306.6 48.8 25 752.4 4306.6 23.8 18 752.4 4306.6 48.5
19 752.4 4306.6 48.5 17 752.4 43C¢€.6 43,5 27 T52.4 4306.6 18.4
24 752 .4 4306.6 44.2 21 752.4 4306.6 33,5 23 752.4 4306.6 33.5
22 T752.4 4306.6 32,5 42 146.0 4307.8 51.8 87 T747.6 4307.8 58.5
80 T47.6 4307.8 34.1 86 T47.6 4307.8 58.3 79 747.6 4307.8 32.0
B5 T47.6 4307.8 762 78 747.6 4307.8 25.9 88 T44.1 4309.7 16.8
(10F7.5,10X)
0.016470,010460.015840.023240.023242.003800.003800.003800.003800.00380
0.013100.C13100.013100.,013100.013100.004230.004230.,004230.004230.00423
0.0 0.0 0.0 0.0 0.0 0.001270.001270.001270.001272.00127
0.017740.010140.012570.022180.036120.015840.015840.015840.015840.01584%
0.006550.C06550.006550.006550.0C6550.,C02120.002120.002120.002120.00212
0.015210.015210.015210.015210.015210.015850.015850,022180.028520,02852
0.019430.015210.017740.029780.054500.027880.027880,027880.027880.02788
0.0 0.0 0.C 0.0 0.0 0.0 0.0 0.0 0.9 0.0
0.030420.,030420.030420.,030420.030420.030420.030420.043090.055770.05577
0.027040.014360.030620.05577C.07058C.C27880.027880,027880.027880.,02788
£e238600.208600.0 0.443600.898000,0 N.0 0.0 0.0 0.0
0.030420.030420.070420.,030420.030420.,030420.030420.043090.055770.05577
0.047320.040980.,03€6330.041830.065910.143700,143700,071830.9 0.0
0.025350.025350.012680.0 0.0 0.029570.029570.029570.029570.02957
0.03042N0.030420.030420.03C420.030420.C30420.030420,015850.,001270.00127
0.011833.095800.090200.069710.109020,.194300.194370.118100.041830,04183
0.006340.,C06340.032960.056570.059570.029570.029570,029570.029570.02957
0.030420.030420.030420.03C420.,030420,0630420,032429,015852.701270.00127
0.0 0.107740.141100,141330.,149600.327400.158400,172350.100480.10048
0.007040.007040,026500.186260.18626C.,026400.026400,026400.026400.026490
0.016923.016900.038870.060840.060840,015870,015870.013200.681890.,38358
0.0 0.C78900.136250.158450.131840.322150.454150.179550.215200.07260
0.014080.,014080.014080.363100.363100.023240,023240,023240.023240.02324
0.002380.003380.047650.092530,092530.0C1320.001320.237651.721501.89345
0.0 0.011410.022810.022810.0 6.0 0.216550.338001.748300,17430
NeN44603.344600.044600.439700.439700.023240.023240,023240.023240,02324
0.003380,0033R80,049850,09€330.0686330.124770.,145901.,270221.172400.85011
0.0 0.,014530.014530.301000.0 0.015850.,4753902, 619501.6532202,87850
0.698300.027580.027580.438350.438350.753700.753700.642200.530700.53070
0.375000.375000.149000.149000.149CC0.258671.106450,.722290.,186750.31100
0.2 J.047530.06R650.0 0.015850.031650.422502.503003.,148002.91500
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3.517000.316900.010560.430400.430400.558600,558600.454600,350700.35070
0264101.8800004149000.149000.149000,438330.602280.077530.162450.21630
0.2904504565050.543950,718250.707840.031691.553003.274002.704003.86690
4.236001.363000.316900.084500.C84500.3€3400.363400.267000.170700.17070
1.215000.834400.010560.010560.01056'1.135450.285180,077130.138200.12170
0.734100.713001,019250.406650.438353,993006.211003,031002.345003.91900
4.468004.922001.%12000.084500.084500.363400.363400,267000,170700.17070
1.162000.443600.010560.158400,010560.290480.010560.800850.138200.12170
0.316850.543950.654850,8397C3,787C67.394006.633001,.679002.134006,.92900
4.151003,.855003.961001.098000.316900.031690.242900.010560.010561.90100
0.612600.,464701.6C5000.010561.563001.684500.232400.399050,401350.25690
0.0 0.184850.116200.0 0.316850,540103.972001.415001,.595001.21500
5.672005.661003.412003.105000,316900.031690.771102.334001.943001.58400
0.010560.010561.162001.75€002.102000,290480.179580.399050.401350.25690
0.248200.0 0.258800.438301.304550.718202.113001.658002,134006.21100
3.158004.690002.715005.408000,.718200.116200.369703.264004.352001.88000
2.334001.859000.411900.010560.010560.010560.539820,114570.208950.15630
0.0 0.507000.295750,306300,961103.116002.081000.454203.465001.93300
1.267002.429000.752200.39C0801.468000.285200,179601.458003.031003.19000
0.559802.081000.422500,010560.781600.002640.006600.003010.016470.05577
0.1056320.095050.147850.470050.982350,031690.031690.031691.415001.67900
04401402.683000.940103.369002.461300.359100.232400.147902.567002.69300
1.394002.493001.722001.162000.010560.002641.029950.006970.016470.05577
0«063350.073950.195400.258750.269350,5492C0.031690,6R6604.130005.58800
2.746004.543007.341004.119000.918900.031690.031692.147900,147900.14790
1.753001.299001.711001.838000.010560,145300.036330,148450.296900.01056
0079 200.095050.084500.385500.353803,803008,270004.552003.264005,.31300
6.591005.059005.091005.3255002.514000.031690.380200.147900.147900.14790
0.010560.876700.676000.010560.010560.145300,036330.148450.296900.01056
0.063350.195400.4119004433050.617903.000003.602005.619004.647005.65100
4.,014005.515004.975003,729001.204000.052810.052810.147900.147900.14790
0.038730.038730.038730.580900.010560.142000.058940.164080.296900.01056
0.0 0.253500.242950.390800.,443600.464706.179005.693006.010004.33100
4.,394004.236005.186001.79€000.718200.052810.749900.612600,010560,01056
0.038730.038730.,038730.010560.010560.138600.081560.696761.352150.01056
0.0 0.153150.195400.279900.190150.,190100.211204.035002.060003.33800
3.919004.605002.841000.€644300.316900.137301.341001.194000.010560,01056
0.038730.,038730.038730.010560.549200.138B600.081560.638760.531500.15313
0.058100.390850,316900.153150.18485C.4C14C0.580900.929500.982303.29600
1.436000.031690.570400,084500.042250.052811.817002.662000.876700.01056
0.010560,010560.010560.010560.010560.002110.002110.265101.082850.74460
0.184850.385550.290450.364400.501750.,623200.633700.,496402.852001.84800
0.918900.475300.348600.044890,044890,295700.052811.141000.255700.01056
0.010560.C10560.010560.866100.010560.,002110.002110,075000.808150.,27988
0.190100.438300,258800.279900.158450.253500.380200.422502.820000.79220
0.771100.£65490C,316900, 044890.044890,010561.172001.162002.683002.56700
1.500000.010560.010560.010560.010560.0021190.002110.002810.303520.37498
0.063350,522800.443650,311550,253500.316900.327400.232400.380202.56700
2.820000.179600.316900.063370.063370.023770.023771.077002.070001.35200
2.947009.813300.010560.010560.010560.002110.002110.002810.003520,05808
0.184850.327450.470050.353800.,332700.,295700.137300.147900.792200.29570
0.137300.031690.316900.063370.063270,023770.023770.031690.813300.9929¢C
1.183001.162000,010560.327400.010560.002110.002110.002810.003520.58628
0.242650.522850.1C0250.264050.248200.1373C0.0 0.411900.158400.10560
0.126700.253500,316900.031690.031690.005280.005280,095060.116200.01056
2.218000,739402,387000.010561.806000,048160.048160.057380.067600.06760
0.0 0.586100.,950600.390800.338000.665400.338000.274600.475300.43310
N.169000.137300.306300.316900,200700.005280.005280.010560.084500.01056
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£.728801.426000.0105¢0,866100,1C5600,048160.048160,057880.067¢00,06760
J.1R2172.5C6621.423229,330070,257850.147850.216509.,433050.4°0600,25975
D4311A0D.237650.248550,422500.174300.016430.016430,016430.010560.01056
D.010560.065080.010560.337980.013560.C48160.04R160,057380,367602.006769
0.113200.144400,0R2820,298400,340650,C73950.0 0.72R85200.227450.0
1.092650,092950.075200.057450.057450.037150.037150,037150.034220.03422
0.6R847),01225%,012250.229120.0172250.036750.036750.048800.057460,04732
D.074780.1936C0.116600.40T720.4R8500.211250.0 0.2R5200.0 0.,22710
7.151700.151700.120R30.0R6980.099G680.357380.057889.057880.057880,057RA8
0,013640,0129403,013940,013940.012940.025350.025350.035070.043940.11534
0.0 Na209150.43915C.437000.25877C.343250.0 0.0 0.116200.11620
)e049910.349012,032110.015210.0152123.057889.2578%0,.057880.057880.057818
0.013940.013%40,0139490,013940.013%40.025250.025350.021120.019920.50504
J.037180.0371R80.02302C.008R70.008872.016480.016482,016480.016480,01648
0.013100.013100.013100,C013100.013100.016900.016900.010140.0033R0.00338
0.044890.,044R90.2960R0,010560.05RC30,336210.002640.023290.196670.68732
2.037182.237180.023020.0088723.7C3870.0164R0.016482.016480.016480.016438
0.013100.C131C0.013100.013100.013103.0C4230.004230.010770.017320.01732
N.0R4500.0633R0.3746R0,205980.480583.706600.022640.33R080,311430.00517
0.0337200.033800,027460,021120.021120.021760.021760,021760.021760.02176
0.013590,013590.,0135%60.011830,011R23C.005280.005280,0467740.016260,01626
JeN10560.602050,697281.568500.306300.213880.303520.010840.018160.01816
0.030420.C327420.031900,033380.,023380.027040.027040.027240.,027040.02704
0.014370.014CR0.014080.0475320.010560.438250,08378).103320.010560,04753
1.510501.765001.341350,010560,7497R0,042240.007040.019990.,032950.03295
0.030420.03C420.0321900,033380.033280.027040.027040,027040.027040.02704
D4044890,344390.7€8651.616501.0141302.403200.522781,964501,843500.78155
0.0105€60,01C560.C47530.,010561.040282,16899N0,124100.217160.032950.03295
0.07TR1ED.DT8160.1168304116620.0 0.065490.065490.065490.065490. 06549
0.256100,256100.3560R0,987800.9611%0.,227080.126730.712R00.855470.32743
0.064220.064220.2146C0.,365000.365001.122240.021120,012670.014790.01479
B8R6. 46484

{9FR, 2)
1174.17 1127.57 515,01 196.74 7.11 A7.66 1.27 1.24 1.34
27,07 49,80 45.16 43,29 31.21 28,91 14.97 14,87 12.87
154 .19 Q.72 3¢.35% 46,54 S.32 647 3.14 91.36 R7 .94
70 .98 &T.72 22.58 0620 100.£2 43.79 3754 20.31 12.28
36459 36.59 36.5°9 12.34 11.323 434 De55 012 49.16
1.50 13.35 134.34 79.40 72.16 68.46 52.77 7.49 41.60
332.40 263,59 68,92 67.03 66439 57.50 54.60 52.70 3.14
195.33 168,54 0.03 De49 3.28 15453 0.5815908 .64 5.55
5455 4.55 224 1.3 135,718 2.65 74,10 63,52 15.07
i1.51 G.28 6.90 6.26 6.30 5,30 6.19 5.61 96 .€3
BO .78 46420 46,20 46420 46429 43.01 42,72 42.72 42 « B3
31.3R8 31.29 30.723 29.37 26432 13.96 14.79 12.80 12 .56
11.77 11.77 11.54 9.98 9.68 9.26 9.15 83.72 8.66
7.97 5.98 5.67 5.38 54383 5.738 4,57 1720.91 693.51
278.66 16R1,8R7 1640,5¢ 0.0¢6 61.94 51.72 4R.39 42.00 36.95
36 .99 25..86 13.20 12.66 5.24 4.63 4,55 5.72 2472.19
149,47 2.04 56.93 51.5° 7.05 3.34
302R6.€

(12F6.1)

1062451012, 4 730.7 730.7 84,0 233.3 0.0 32.6 0.0 259.8 94.4 233.7
228.4 146.1 1689.6 193,29 193.9 149,72 D47 7.0 218.8 171.6 319.5 185.9
550.3 ?06,7 20°9,0 122.0 118.9 121.7 37.2 198.9 126.7 121.5 114.7 113.9
Q43,1 942.C 881.111R5.3114%.7 542.1 C.C 0.0 370.4 0.0 153.1 986.6
503.4 523.4 573,4 59,8 55.3 4A9.7 558,2 558,2 397,7 386.1 386.1 385.9
386.1 397.7 S50.3 2792.7 260.6 0.0 190.6 98.6 78,6 75.1 300.0 40.0



MEMBER
40.0
176.8
325.0
301.0
282.9
383.6
231.3

NAME
88.0
261.8
325.¢C
301.0
282.9
145.3
208.5

EPAGEOD2

70.0
234.7
367.6
335.4
278.2
240.8
100.0

101.5 720.8
238.2 183.1
270.7 270.7
473.7 473.7
118.2 779.2
240.8 195.9
27T.4 73.8

768.8
T04.6
163.0
293.7
585.3
116.4

57.8

210.4 261.0 201.5 190.6
858.9 334.7 334.7 324.9
605.7 304.0 495.3 391.4
239.5 462.,9 150.0 314.9
433.41210.01210.0 0.0

50.0 311.2 31l.2 311.2

216.8
324.9
325.9
237.8
793.1
385.0

137

195.6
€32,1
AT1.7
235.5
277.0
533.3
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4, Output Sample
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EINLIST
IM=30, JM=40,
IMC=15,JMC=19,
DX=5%20004,20%1000,45%2000. yDY=10%2000. 420%1000.,10%2000.
DI=5%20¢79%25¢. 3 TM=0eN, DT=120,yAKA=24%]1 ,0E~49 AKH=D,,13%]10,,
HS=10.9y HP=140., HG=1000.s ZMAX=1000+sHMIN=300.,HMAX=60C.,
ZRPQA=0464yZRISE=1.09PMAX=0.54PMIN=).15,DCMIN=2.0,0LMIN=393,,
IHR=1, IDAY=1,IM0= 2,1YR=T75, LTSTOP=4,IHRTP=1,IDAYTPs=],
JUNIT=6,KUNITG=13 4, KUNITS=14,KUNITW=15,KUNITC=16,KUNITP=1T7,
LCRUN=1,LHJUS=0y LCHEM=1 , LWW=0,LTOP=1,LWTOP=1,LS0US=1,1,
LWIND=2,KWIND=4,LPQ=1,LTSOUS= 3600,LTWIND= 3600,Z0MEAN=0.0,
LWRITE=1431+141+292+41:2+:0,0,

KM=144IN=9,JIN=13 yKN=1,KNN=1J4 NS=254LM=150,

&END
CARDS COPIED TO DISK.

**xxx*x LOCATICON OF 25 RAMS STATIONS *%k&k*xx*

IS XSUTM YSUTM XS YS IXS JYS
1l 744.18 4279.86 14.18 17.86 15 18
2 742.52 4286.04 12.52 24.04 13 25
3 T47.59 4282.46 17.59 20.46 18 21
4 747.31 4277.30 17.31 15.30 18 16
5 743,71 4276.45 13.71 14.45 14 15
6 738.66 4277.57 8.66 15.57 9 16
1 740.18 4282.61 10.18 20.61 11 21
8 748.41 4291.19 18.41 29.10 19 39
9 755.80 4279.89 25.40 17.89 26 18
10 747.21 4272.82 17.21 10.82 18 i1
11 738.81 4272.48 8.81 19.48 9 11
12 733.94 4280.91 447 18.91 5 19
13 737.74 4289,.82 TeT4 27.82 8 28
14 T44.32 4297.46 14.32 32.73 15 33
15 757.11 4297.80 26 .06 32.90 27 33
16 762.78  4290.08 28.89 28.08 29 »29
17 760.56 4272.82 27.78 10.82 28 11
18 743.06 4263.26 13.06 5.63 14 6
19 729.76 4270.55 2.38 9. 27 3 10
20 723.08 4285.91 -0.96 23.91 1 24
21 732.41 4302.37 3.71 35.19 4 36
22 T4l.63 4329.22 11.63 48.61 12 40
23. 77732 4286.38 36.16 24.38 30 25
24 149.27 4236.54 19.27 -7.73 20 1
25 697.45 4282.24 -13.78 20.24 1 21
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4310
4308
4306
4304
4302
4300
4298
4296
4294
4292
4291
4290
4289
4288
4287
4286
4285
4284
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4282
4281
4280
4279
4278
4277
4276
4275
4274
4273
4272
4270
4268
4266
4264
4262
4260
4258
4256
4254
4252

«ss PAGE
XUTM= 725
I= 1
40 12
39 12
38 12
37 12
36 12
35 12
34 12
33 14
32 15
31 16
30 20
29 20
28 20
21 20
26 20
25 20
24 20
23 20
22 21
21 21
20 29
19 20
18 20
17 20
16 20
15 29
14 20
13 20
12 20
11 20
10 29
9 20
] 20
1 29
6 20
5 19
4 19
3 19
2 19
1 i9

= 1
727 729
2 3
14 14
14 14
14 14
14 14
14 14
14 14
14 14
15 16
16 17
16 16
16 15
16 15
19 18
20 20
20 29
20 20
20 21
20 29
20 20
20 20
20 20
20 18
20 19
20 20
20 29
22 290
20 20
20 20
20 20
20 20
29 20
20 20
20 20
22 20
20 21
20 20
18 18
18 18
18 18
18 18

M.

y

731 733 735

4

14
14
14
14
14
14
14
17
18
18
18
18
19
20
29
20
29
20
20
20
20
20
20
20
21
29
20
20
20
20
20
20
20
29
20
22
i8
18
18
18

5

12
12
12
12
12
12
13
17
19
18
18
18
19
20
19
19
20
22
20
20
19
19
20
20
20
20
20
2C
20
20
20
20
20
20
20
19
15
15
15
15

6

11
11
11
11
11
11
12
17
19
19
20
20
20
20
19
19
20
20
20
29
18
19
20
20
29
20
20
20
20
29
20

RAT10=

736
7

11
11
11
11
11
11
12
16
18
18
20
20
20
20
20
20
21
20
20
20
21
20
21
22
21
20
20
20
20
20
20
19
17

15
15

14
12
12
12
12

737
8

11
11
11
11
11
11
12
16
18
ig
20
2¢
20
20
20
21
21
20
20
20
23
21
21
22
20
21
21
20
20
20
20
18
15
15
15
14
12
12
12
12

1.00

738
q

11
11
11
11
11
11
12
16
18
18
20
20
20
20
20
21
21
20
20
20
21
21
21
22
20
20
20
21
20
20
19
16
15
15
15
14
12
12
12
12

739
10

11
11
11
11
11
11
12
16
13
18
21
21
2)
2)
2)
20
20
20
20
2)
20
20
22
21
20
23
29
20
20
2)
18
13
11
14
15
14
12
12
12

12

740
11

11
11
11
11
11
11
12
16
17
18
21
21
21
20
2N
20
20
20
29
2N
20
21
22
21
20
20
20
2nr
20
16
14
12
11
11
11
11
11
12
12
12

T4l T42 743
12 13 14
11 16 19
11 10 10
i1 10 10
11 1~ 10
11 19 10
11 19 19
12 11 1
16 15 15
17 17 17
17 17 16
20 20 13
27 27 13
19 14 10
18 13 19
18 13 1n
21 16 10
21 16 11
20 21 19
20 21 20
20 20 2c¢
20 20 20
20 20 21
22 22 22
21 21 22
20 20 21
20 20 19
20 20 17
20 17 17
16 12 14
11 10 12
12 13 15
13 14 18
14 14 19
11 11 13
11 11 11
1 in 0
11 12 190
12 10 13
12 1 12
12 19 10

10
10
10
1n
10
10
1n
12
13
13
13
13
10
10
12
15
16
18
18
18
18
18
19
19
19
18
17
27
19
17
14
138
19
13
11
11
10
10
12
10

T46
17

10
1n
10
10
10
10
12
12
13
12
11
11
15
20
2n
21
20
20
21
21
22
22
21
20
n
20
19
16
14

14
14
15
12
11
1c
19
10
10
10

T47
18

19
19
10
1n
10
10
11
12
13
12
11
11
15
19
19
18
17
18
19
21
22
22
29
20
2n
20
18
13
11
12
13
11
1"
10
11
1!‘\
12
10
10
1

751
22

14
14
14
14
14
14
13
11
11
1
12
13
15
14
13
13
11
11
13
13
15
16
17
17
17
17
17
17
16
15
14
12
11
11
11
1n
10
12
n
10

752

753 754
24 25
14 14
14 14
14 14
14 14
14 14
14 14
13 13
11 11
11 11
1111
12 12
12 12
12 12
11 11
1111
11 11
11 11
1212
1212
12 12
12 12
15 15
15 15
15 15
15 15
16 16
16 16
16 16
16 16
15 15
15 15
1213
12 12
11 11
11 11
1~ 10
10 10
1n 10
10 10
197 10

755 757 759 761 763

2¢

14
14
14
14
14
14
13
12
11
12
12
12
12
11
11
11
1
12
12
11
1
14
14
14
14
15
15
15
15
14
14
12
12
1
11
11
10
10
10
10

27

13
13
13
12
13
13
14
15
15
15
15
14
14
14
14
14
14
14
14
11
11
11
11
11
11
11
11
14
14
14
14
13
13
13
13
13
11
1n
1n
in

28

12
12
12
12
12
12
14
16
16
16
16
15
15
15
15
15
15
15
15
11
11
11
11
1
11
11
11
14
14
14
14
14
14
14
14
14
12
1
10
10

29

12
12
12
12
12
12
14
16
16
16
16
15
15
15
15
15
15
15
15
11
11
11
11
11
11
11
11
14
14
14
14
14
14
14
14
14
12
10
10
19

30

12
12
12
12
12
12
14
ls
1¢
16
16
15
15
15
15
15
15
15
15
11
11
11
11
11
11
11
11
14
14
14
14
14
14
14
14
14
12
1n
1¢
19

0%T
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12 13 14 15 16 17
31 23 35 33 18 17
25 16 47 135 62 25
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24 14 14 14 14 14
27 18 18 16 17 17
41 37 36 22 20 2n
4l 39 38 22 22 22
48 52 50 25 19 19
43 50 25 23 14 14
48 50 18 18 14 14
35 31 12 12 17 25
37 24 11 11 23 133
62 25 11 16 27 87
64 37 12 23 49 37
44 50 16 25 37 117

314 292 57T 39 39 93

264 303 117 54 31 68

364 305 231 T9 29 37

338 339.331 128 29 54

342 489 277 68 30 137

211 100 225 132 43 44

189 91 62 91 37 39

331 206 331 56 31 48

409 251 181 38 31 66

278 256 64 36 33 39

298 99 27 36 50 37
TO .2C 22 32 47 31
18 12 26 41 52 44
16 19 36 35 43 44
22 25 56 58 31 31
25 25 66 66 37 327
24 24 35 42 32 32
23 24 25 32 31 31
23 24 24 30 131 21
25 26 43 63 29 29
18 27 27 21 27 27
18 29 29 29 27 27
18 29 29 29 29 29

T47
18

29
54
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16
14
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20
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19
14
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25
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76
128
5
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20

20
30
16
14
14
14
16
16
16
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66 62 42
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36 41 -39
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33 37 135
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35 54 51
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COQ0C O OCCOOCOCCONm=NNOCCOCLCOmMmmMCONNCOOCOCOCC
OoccecooocreoccacccocoocoucocdTinNnNCcCoOUrRNYCcCLODCC OOl
FTOCOoOORUCOoOOQOCCOLCOUOUCOLLCLAYNRTmCO UOL OO OoOC
MY NAROOCOCCMROOOCCCNLCCCOOMCaLYOCOCcoaCCOoOQOoOOCC
—CC YWOOOC HmMNOFOOMOGC NOMYCOUOMCOOCOCOUCOOCOGCOCCOC
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CNLOOQCOCCOoOOUCOoOCTOd e FPNNOHOOL FMmCAANGO OO COOOOC
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MODEL USED

886.5

READ IN

TOTAL EMISSION

sas e
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*%%x POINT SOURCE DATA *»x
esees TOTAL NUMBER = 150

N

Wo~NocUH W

N'JN“4Q;4°‘°°‘QO‘00‘90‘O\ﬂm‘ﬂu\"m\ﬂm\ﬂm4i¥3‘§¢‘&J‘&#nkwtnutuUH»UMHNU‘NBJNFJNIvhJNhJNr—wruwr~ﬂr—~r—w
VIPFWRNFHFOOOINECUVPUNFOCONOVMPRNFRFOUONCUOPAULNFOOVONOVNPUNROOONOUVMPIALNFROOT O WVMLEWN O

ID
183
182
180
181
176
171
127
125
101
108
178
174
175
179
170
172
173
177
148

© 131
165
l46
145
l44
155
113
114
110
111
112
129
153
152
151
149
150
118
119
120
122
123
121
130
124
166
109
160
156
157
158
159
133
134
147

15

14

8

12

11

13

10

9
154
84
83
94
167
81
40
100

39

91

92

38

41

XPUTM
732.1
732.1
732.1
732.1
733.0
738.0
762.6
762.8
762.6
T761.5
738.0
738.0
738.0
738.90
738.0
738.0
738.0
738.0
736.9
751.9
737.2
T742.5
T742.5
T42.5
743.0
T46.4
T4b.4
T46.4
T46.4
T46.4
746.3
743.0
T43.0
743.0
743.0
743.0
745.1
745.1
T745.1
T45.1
745.1
745.1
748.5
748.3
737.2
747.8
734.2
745.0
T45.0
745.0
T45.0
753.0
753.0
736.8
745.8
745.8
T745.8
745.8
T45.8
745.8
745.8
T745.8
T42.5
T46.5
T46.5
T46.5
725.0
T45.2
T47.2
748.9
T47.0
T47.0
T47.0
747.0
T47.8

YPUTM
4253.9
4253.9
4253.9

4253.9°

4263.3
4263.3
4266.6
4266.6
4266.7
4267.6
4268.3
4268.3
4268.3
4268.3
4268.3
4268.3
4268.3
4268.3
4269.4
4272.8
4273.2
4275.1
4275.1
4275.1
4275.0
4275.7
4275.7
4275.7
4275.7
4275.7
4275.2
427645
4276.5
4276.5
4276.5
4276.5
4277.3
4277.3
4277.3
4277.3
4277.3
42T7.3
4277.3
4277.3
4278.2
4280.9
4281.0
4281.0
4281.0
4281.0
4281.0
4281.3
4281.3
4283.1
4283.5
4283.5
4283.5
4283.5
4283.5
4283.5
4283.5
4283.5
4284.2
4285.7
4285.7
4285.7
4286.0
4286.8
4286.8
4286.0
4287.7
4287.5
4287.0
4287.5
4287.8

rag
106.7
1N6.7
76,2
76.2
34.9
20.7
21.3
20.7
25.9
68.5
44.8
21.0
25.3
61.0
2047
21.0
21.0
30.5
13.7
16.8
82.9
68.6
68.6
68.6
7642
42.7
45.7
42.7
42.7
42.7
15.7
45.7
45.7
45.7
45.7
45.7
100.0
100.3
100.0
100.3
100.3
190.3
15.2
7.6
82.9
T76.2
54.3
54.9
55.8
56.7
56.7
53.3
18.6
68.6
T2.2
72.2
T2.2
T2.2
72.2
T72.2
72.2
T72.2
T6.2
22.9
25.9
22.9
15.2
21l.1
14.6
8.3
6N, 0
20.0
20.0
6l.0
14.6

QP
1174,17
1127.57

515.01
196.74
T.11
37.66
1.27
1.24
1.04
27.07
49.80
45.16
43.29
31.21
28.91
l4.87
14.87
13.87
154.19
0.72
39.35
46454
9.32
6. 47
3.14
91.36
87.94
70.88
67.72
22.53
2.20
100.63
40.79
37.54
20.31
12.28
36.59
36,59
36.59
12.34
11,33
4.34
0.55
N.12
49.19
1.50
13.35
134,34
79.40
70.19
68.46
52.07
Te48
41,60
332.40
263,59
68.92
67.03
66.39
57.50
54.6)
52.70
3.14
195,33
168.54
0.33
0.49
3.28
15.53
0.58
0.0
5.55
5455
4455
2.24

IR
1362.5
1013. 4

730.7
730.7
84,0
233.3
0.0
32.6
0.0
259.8
%ol
233.7
228. 4
146.1
189.6
193.9
193.9
149.3
0.0
0.0
218.8
171.6
319.5
185.0
550.3
209.7
209.0
122.0
118.9
121.7
37.2
198.9
126.7
121.5
114.7
113.9
943.1
942.0
88l.1
1185.3
1149.7

XP
3.55
3.55
3.55
3.55
4.00
8.00
28.80
28.90
28.80
28.25

8.00

8.10

8.00

8.900

8.0n

8.00

8.00

8.00

6.90
21.99

7.20
12.50
12.50
12.50
13.00
16.40
16.40
16.49
16.40
16.40
16.3)
13.00
13.00
13.00
13.00
13.90
15.10
15.19
15.10
15.10
15.10
15.10
18.50
18.3"

T7.20
17.80

4.60
15.092
15.00
15.00
15.00

23,00

23.920

6.80
15.80
15.890
15.80
15.80
15,80
15.80
15.80
15.80
12.50
16.50
16.50
16.50

0'3
15.20
17.20
18.990
17.09
17.00
17.00
17.20
17.80

143

vp
7.95
0.95
0.95
.95
5.65
5.65
7.30
7.30
7.35
7.80
8.15
8.15
8.15
8.15
8.15
8.15
8.15
8.15
8.70
1n.8n
11.290
13.10
13.10
13.10
13.00
13,70
12.70
13,70
13.70
13.70
13.20
14,50
14.50
14,50
14.50
14,50
15.30
15.30
15.30
15.30
15.30
15.30
15.30
15,30
16.20
18.90
19,00
12,09
19.00
19.00
19,00
19,37
19.30
21.10
21.50
21.50
21.50
21.50
21.50
21.50
21.50
21.50
22.20
23,70
23.70
23,70
24,00
24,80
24,80
24,90
25,70
25.50
25.90
25.50
25.80



76
7
78
79
80
81
82
83

85
86
a7

89
90
91
92
33
94
95
96
97
98

100
101
102
103
104
105
106
107
108
109
110
ill1
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
13¢
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

168 736.5
169 741.8
755.5

97 753.7
36 754.5
35 754.5
37 754.5
33 754.5
28 T54.5
34 754.5
29 754.5
30 754.5
32 754.5
31 754.5
46 T754.0
60 754.0
69 754.0
70 754.0
73 T54.0
14 754.0
59 754.0
75 154.0
76 75440
44 754.0
71 754.0
12 754.0
77 754.0
50 754.0
43 754.0
49 754,0
56 754.0
47 754.0
66 754.0
51 754.0
52 T54.0
57 754.0
64 754.0
65 754.0
68 T754.9
48 754.0
54 754.0
45 754.0
55 754.0
58 754.0
53 754.0
61 754.0
62 754.0
63 754.0
67 754.0
T48.7

T48.7

T48.7

142 740.4
143 T40.4
93 T48.1
26 752.4
16 7524
20 752.4
25 752.4
i8 752.4
19 752.4
17 T752.4
27 752.4
24 T52.4
21 752.4
23 752.4
22 752.4
42 T46.0
87 T47.6
80 T47.6
8é T47.6
79 T47.6
85 T4T7.6
78 T47.6
B8 T44.1

TOTAL EMISSION

4290.5
4290.5
4290.1
4302.9
4302.5
4302.5
43N2.5
4302.5
4302.5
4302.5
4302.5
4302.5
4302.5
4302.5
4303.0
4303.0
4303.90
4303.0
4303.0
43903.0
4303.0
4303.0
4303.0
4303.0
4303.0
4303.0
4303.0
4303.0
4303.0
4303.0
4303.0
4303.0
4303.9
4303.0
4303.0
4303.C
4303.0
4303.0
4303.C
4303.0
4303.0
4303.0
4303.0
4303.0
4303.0
4303.0
4303.0
4303.0
4303.0
4305.4
4305.4
4305.4
4306.7
4306.7
4306.7
4306.6
4306.6
4306.¢€
4306.6
4306.6
4306.6
4306.6
4306.6
4306.6
4306.6
4306.6
4306.6
4377.8
4307.8
4307.8
4307.8
4307.8
4307.8
4307.8
4309.7

- READ IN=

45.7 1.35 171.5
T1l.6 135.78 720.8

9.1 2.65 7568.8
45.7 T4.10 210.4
54.0 63,52 261.0
24.1 15.07 201.5
32.7 11.51 190.6
54.9 9.38 216.8
33.5 6.990 195.6
16.8 6436 176.8
28.3 6430 261.8
28.3 6.30 234.7
30.8 6.18 238.2
27.1 5.61 183.1
95.1 96.63 T704.6
106.7 80.78 858.9
63.1 46.2) 334.7
63.1 46,20 334.7
40.2 46,20 324.9
40,2 46,20 324.9
6l.0 43.01 632.1
42.0 42,72 325.0
4240 42.72 325.0
56.4 42,63 367.6
63.1 31.38 277.7
63.1 31.38 270.7
29.8 30.23 163.0
45.7 29.37 6N5.7
45.7 26.32 304.0
30.5 18.96 495.3
45.7 14.79 391.4
45.7 12.80 325.9
45.7 12.66 371.7
45.7 11.77 301.0
45.7 11.77 321.0
45.7 11.54 335.4
61.0 9.98 473.7
61.0 9.98 473.7
21.3 9.26 293.7
45,7 9.15 239.5
45.7 8.72 462.9
45.7 8,66 150.0
45.7 T.97 314.9
45.7 5.98 237.8
45.7 5.67 235.5
45.7 5.38 282.9
45.7 5.38 282.9
45,7 5.38 278.2
4507 4457 118.2
106.7 1720.91 T79.2
T6.2 693.51 585.3
T6.2 278.66 433.4
182.9 1681.87 1210.0
183.0 1640.59 1210.0
13.7 0.06 2.0
51.5 91.94 793.1
48.5 51.72 277.0
48.8 48,39 383.6
23.8 42,00 145.3
48.5 36.99 24%.8
48.5 36.99 240.8
48.5 25.86 195.9
18.4 13.20 116.4
44,2 12.66 50.0
33.5 5.24 311.2
33.5 4,63 311.2
33.5 4.55 311.2
51.8 5.72 385.0
58.5 242.19 533,.3
34.1 149.47 231.3
58.3 82.04 208.5
32.0 56.93 100.0
T6.2 51.58 277.4
25.9 7.05 73.8
16.8 3.34 57.8

30286.6y MIDEL USED=

6.5N0
11.80
25.25
23.79
24450
24450
24,50
24.50
24050
24450
24450
24.50
24,50
24452
24,00
24.00
24,00
24,00
24,00
24.00
24.00
24.0C
24.00
24.00
24.70
24.00
24.00
244,70
24,00
2400
24.00
24.00
24.00
24.00
24.00
24.09
24.00
24.00
24.00
24.00
24.00
24.00
24.00
24,00
24,00
24,00
24,00
24.00
24.00
18,70
18.70
18.70
10.40
10.40
18.10
22.40
22.40
22.40
22.49
22.40
22.40
22.40
22.40
22.40
22.40
22.40
22.40
16.20
17.60
17.60
17.60
17.60
17.60
17.60
14.10

14378.0,

144

28.50
28.50
28.10
35.45
35.25
35.25
35.25
35.25
35.25
35.25
35.25
35.25
35.25
35.25
35.50
35.50
35.50
35.50
35.50
35.50
35.50
35.50
35.50
35.50
35.59
35.50
35.50
35.50
35.50
35.50
35.50
35.50
35.50
35.50
35.50
35.50
35.50
35.50
35.50
35.50
35.590
35.50
35.50
35.50
35.50
35.50
35.50
35.50
35.50
36.70
36,70
36.70
37.35
37.35
37.25
37.30
37.30
37.30
37.30
37.30
37.30
37.30
37.30
37.30
37.30
37.30
37.30
37.90
37.90
37.90
37.90
37.90
37.90
37.90
38.85

IN G/SEC



1S
uu
DD
Tl
T2
cc
RA

RH=

DT=
uo

ra
300
275
250
225
200
175
150
125
100
80
60
40
20
o]

z
300
275
250
225
200
175
150
125
100

80

60

40

20

IYR, IMO4IDAY s IHR = T5/ 2/ 17 1/ eeeene
sxkk®x RAMS DATA okskkk
1 2 3 4 5 6 7. 8 9 16. 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.7 5.0 5.0
0. 0. 9. N. 0. 0. 0. ", 0. 0., N, N, O, N, D, A, D, A, N, 0. N 0. 0. 0. O,
0. 9 0. 0. 0. 0. €. ©O. 0. 0. 0. 0. 0. O, 0., O« 0. N, 0. O. 0. ©C. 0. 9. 0.
0. 0. 0. 0. O, DO0. O, O, 0. O J. 0. N% 9u 0. 0. 0. 0. 0D, 0. N, N, 0, 2, n,
9. N. 2 0. €« 9 02, 2, G 2% D% Y. OB D, 0. 0. O, 0. OB, 0. 0O, 0. 0. 0. 0.
0. 0. 0. O. ©O. O. O. 9. 0. O0. 9., O, O. 0. ©0. 9 0. O0. 0. 0, 2, 0, 2, 0., 0.
1.00 GRID ZIK)= 0. 20. 4. 60. g0. 100. 125, 150. 175, 200. 225. 25C. 275. 390.
UZF(K)=  1.00 1.11 1.23 1,31 1.37 1.41 1.46 1.49 1.49 1.49 1.49 1.4 1.49 1.49
VZF(K)= 1.00 1.11 1.23 1.31 1.37 1.41 1.46 1.49 1.49 1.49 1.49 1.49 1.49 1.49
AKF(K)=  1.92 2.7T 4,26 5.51 6.54 7T.47. 8.26 8.83 9.22 9.45 9.56 ©,56 9.47 0.50
KZ(J=JM/2)= 2.4 244 2.5 Te3 4.8 6.6 5.8 3.5 2.4 2.1 1.9 2.0 1.6 1.9 2.2
123.0 PARM(N) = " 5.00 0.0 0.9 0.5 3IN0.0N 3545.86 14378.01 0.0 0.0 318,23
=  0.449 PHI= 0.888 HFI= 3.991 RIB= 0.0
*% VERTICAL PROFILE OF * Cl AT I= 15; J= 19%%
XUTM= 725 T27 729 731 733. 735 736 T37 738 T39 740 T4l T42 T43 T44 T45 T4b6 T47 T48 T49 750 751 752 753 75& 755 157 759 761 763
I= 1 2 3 4 5 6 7 8 9 1) 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26- 2T 28 29 30
K
14 2 1 9 8 12 37 34 59 117 i71 133 62 21 51 593 203 234 363 149 47 31 62 108 215 4T 3 2 & 6
i3 2 7 9 8 T 12 3T 34 60 117 171 133 62 22 53 607 206 234 367 149 47 31 62 108 214 &7 2 2 5 &
12 2 8 9 8 7 13 39 36 61 118 172 134 63 23 54 638 213 235 365 149 47 31 62 108 213 &7 3 2 5 6
11 2 8 19 B8 B8 14 40 37 62 120 173 135 65 24 55 654 221 236 364 148 48 31 62 10T 213 4T 3 2 § 7
10 2. 8 10 9 8 15 43 40 64 122 175 137 6T 25 53 614 229 237 362 148 48 31 61 197 212 47 3 2 & 7
9 2 8 10 S 8 17 45 43 67 125 178 139 70 28 50 538 235 237 360 146 48 32 61 106 212 47 3 3 7 7
8 3 9 11 17 9 19 48 47 T 128 181 143 T3 31 45 439 241 238 357 145 48 32 60 105 211 46 3 4 8 B
7 3 10 12 11 10 23 52 53 76 133-186 147 78 35 41 343 246 237 354 143 4B 32 59 103 210 46 3 4 10 8
6 3 710 13 12 11 28 60 61 82 14) 192 154 B84 40 38 262 248 236 350 140 48 32 59 102 209 45 3 & 11 9
5 3 11 13 13 12 34 T1 69 83 147 199 160 91 47 38 208 249 235 345 137 49 33 5§ 101 208 45 3 6 13 9
4 4 12 14 14 14 42 87 8l 97 156 209 169 100 55 40 164 248 232 340 134 &a 34 59 103 207 44 3 8 16 9
3 4 12 15 16 16 54 110 94 106 166 222 179 109 66 45 130 246 228 332 129 50 36 6N 1n& 274 44 3 9 18 19
2 4 13 16 16 16 53 102 92 105 165 217 178 109 65 42 106 241 221 320 124 49 35 59 101 199 43 3 10 21 10
1 4 12 16 16 16 52 101 91 104 163 213 176 109 64 42 105 237 213 337 119 4B 34 56 99 193 42 3 19 20 19
YUTM=426242644266426842T0427242T3427442T7542T7642T7427842T794280428142824283428442854286428T42884289429N04291429242944296429843 00
J= 6 T 8 9 10 11 12 13 14 15 16 17 18 19 22 21 22 23 24 25 26 21 28 29 30 31 32 33 34 35
K
14 170 169 159 148 140. 132 125 119 112 106 98 8 7T0 51 34 6 4 5 5 & 6 6 1T T T 7T T 6 6 5
13 171 169 160 148 140 133 126 120 113 107 99 87 71 :53 36 T 4 5 S5 € 6 6 7 T 1 1 7 6 6 .5
12 171 169 160 149 141 133126 120 113 107 99 88 7Tl 54 40 T & 5 5 6 6 T T * 7T T T 6 6 5
11 171 169 160 149 141 133 126 120 112 106 99 83 71 55 45 8 & 5 5 6 6 7 71 7 T T 71 71 6 &
10 170 170 161 149 141 133 125 119 111 105 97 88 70 53 42 8 5 5 5 6 6 7 1 7 71 & 7T 7 & 6
9 170 177 161 149 140 132 125 117 109 103 95 84 66 50 37 8 5 5 5 6 & 71 7 & 8 8 8 71 71 17
8 170 170 161 149 14C 132 124 117 107 100 92 30 63 45 30 7 5 5 6 6 7 7 7 8 & 8 8 8 7T 8
7 169 170 161 149 139 130 123 116 106 98 89 76 59 41 26 7 5 5 6 & 7 7 8 8 8 a8 8 8 8 8
6 168 170 162 149 138 129 121 115 104 96 87 74 57 38 23 7 & S5 6 6 T 8 B8 9 9 e a 9 g g
5 167 170 162 149 138 127 119 113 193 96 87 74 56 38 23 8 6 6 6 71 T 8 9 9 9 9 © 9 9 1n
4 165 170 163 149 137 126 117 111 122 96 89 7T7 ST 40 25 10 F 6 6 7 8 8 9 10 10 9 9 10 9 11
3 164 170 164 150 138 125 115 110 103 93 93 82 60 45 29 12 9 6 6 T 8 9 10 11 11 10 10 10 10 12
2 167 168 163 149 136 122 113 108 101 96 90 78 57 42 27 11 8 6 6 T & 9 1n 11 11 16 1~ 11 ‘10 12
1 156 167 163 149 136 121 112 107 100 95 39 77 57 42 26 11 8 6 & 7 8 9 @ 11 11 1c 10 11 10 12

SyT



*%%x CC FIELD FOR LAYER K= 1 , RATIQO= 1.00
eeees PAGE = 1

XUTM= 725 727 729 731 733 735 736 737 738 739 740 T4l T42 743 T44 745 T46 747 T48 T49 750 751 752 753 754 755 757 759 761 763

1= 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2t 22 23 24 25 26 27 28 29 30
4310 4D 0 0 1 1 o 0 0 0 o0 2 2 4 5 6 0 ] 1 2 Q o 0 2 3 no1n r n ° n
4308 39 1 1 1 1 0 "o 00 1 3 3 6 31 27 27 & 26 32 14 0 O 1 4 12 13 1 2 o 0
4306 38 1 1 1 1 0 1 1 1 1 1 0 2 4 25 22 33 9 39 26 12 15 14 7 1 1o 7 1 2 0 a
«304 37 1 1 1 1 0 0 1 1 o ) 9 1 3 15 14 21 7 87 18 8 15 25 82 21 18 9 1 1 1 1
4302 36 1 1 1 1 0 1 [ 1 3 79 4 2 10 9 13 9 129 8 5 10 23 123 20 13 5 0 1 0 0
4300 35 1 0o 0 0o 0 0o 0 ¢ 0 13 165 13 2 7T 7T 9 12 141 41 3 7 20121 30 19 7 o 1 2 6
4298 34 0 2 4 3 1 3 3 0 3 25219 24 2 4 5 7 16 142 141 1n 7 19 102 49 135 9 0 1 2 12
4296 33 1 4 6 T & 5 0 2 3 42 240 38 5 4 5 6 19 139 224 21 2 17 82 54 218 11 o 1 2 10
4294 32 1 3 1 8 8 4 0 4 T 46 223 45 5 2 3 6 21 132 262 32 15 15 66 61 230 14 1 1 2 7
4292 31 3 6 11 8 8 3 1 T 12 48 193 47 9 5 4 5 20 120 255 38 13 12 53 61 209 16 1 1 2 5
4291 30 3 9 18 9 8 5 3 8 14 5) 175 47 11 8 5 4 19 111 248 41 12 18 44 64 193 17 1 1 2 5
4290 29 2 11 18 9 8 7 4 8 14 49 156 45 11 8 5 4 18 1n4 235 41 23 26 51 63 189 17 1 1 2 4
4289 28 3 11 14 9 8 6 3 9 15 44 134 42 12 7 4 3 18 96 229 48 31 28 58 5o 178 17 1 1 2 6
4288 27 3 10 14 9 9 7T 4 8 15 49 125 40 14 6 4 3 17 94 223 56 36 32 46 55 154 16 1 1 1 8
4287 26 3 11 13 9 8 7 6 8 20 55 118 44 14 5 4 3 2% 95 216 T1 48 37 37 47 135 15 1 1 1 7
4286 25 4 11 12 9 8 8 7 9 33 52 101 50 15 5 3 4 23 107 196 77 47 23 30 47 117 15 1 0 2 8
4285 24 4 11 12 9 9 10 10 10 39 56 87 46 14 4 2 7 24 124 172 64 37 19 25 46 100 13 1 1 9 10
4284 23 3 11 11 9 8 1% 9 17 34 62 83 58 19 & 2 7 45 118 146 53 30 15 20 39 90 12 1 4 13 12
4283 22 3 10 10 9 8 8 18 37 44 66 88 T7 36 9 5 9 146 105 119 45 25 13 17 32 78 13 1 9 16 10
4262 21 2 9 11 10 10 13 42 57 65 75 89 88 56 20 8 12 177 91 97 38 21 1 13 37 64 13 2 11 21 8
4281 20 2 9 11 11 12 33 62 70 71 85 93 98 68 39 23 43 177 77 79 32 1l 11 12 26 52 12 2 9 18 6
+280 19 2 8 10 11 11 46 90 77 74 93 103 102 81 56 37 88 165 66 61 26 18 16 18 29 42 11 1 8 16 5
4279 18 2 6 9 11 12 37 73 66 77 97 93 103 98 66 49 138 15" 55 55 28 27 24 29 48 32 10 5 7 14 &
4278 17 2 7 9 11 18 35 60 53 7¢ 82 76 93 81 65 66 1816 138 51 57 41 27 34 33 65 30 7 Q 5 11 4
4277 16 2 8 9 12 23 44 59 50 74 81 71 98 Tl 61 73 210 129 59 65 49 30 40 28 6N 24 6 9 4 9 4
4276 15 3 7 8 11 22 36 60 57 72 9L 380 95 T4 T6 T4 227 126 Tl T2 48 35 41 26 57 25 4 10 6 10 5
4275 14 2 7 8 10 27 46 T2 61 69 8 93 102 82 92 T4 233 115 70 64 4R 29 32 32 56 34 11 9 8 12 6
4274 13 5 9 12 13 4C 75 92 67 70 101 97 124 95 143 75 236 123 59 510 47 28 28 34 46 34 17 8 11 12 7
4273 12 8 12 15 14 36 81 103 77 73 101 101 113 102 158 74 235 216 55 41 38 32 25 27 38 25 17 6 13 10 &
4272 11 7 12 14 13 31 64 98 87 80 10J 115 193 96 157 77 233 266 53 34 30 31 36 21 31 19 20 6 8 19 5
4270 10 4 8 9 12 21 44 35 102 89 106 104 76 80 131 78 215 239 58 34 3n 27 35 18 24 15 16 19 9 5 6
4268 9 3 5 6 9 15 35 267 92 55 87 76 57 66 105 76 177 188 49 26 23 20 24 14 18 12 1z 18 23 12 8
4266 & 2 4 5 7 13 34 222 76 134 65 55 43 52 84 69 138 142 38 19 1l 14 16 11 15 1n 9 11 22 29 28
4264 7 1 4 5 7 10 32 135 66 175 53 40 32 41 66 57 103 15 31 14 12 10 12 o 11 8 6 & 14 35 29
4262 o 1 4 5 6 11 27 91 55 137 43 29 24 31 49 44 72- 76 24 11 Q 7 = 7 8 6 5 6 10 27 19
4260 5 1 3 4 4 10 23 66 45 116 33 21 16 23 32 26 48 53 18 8 6 6 6 5 6 4 4 5 7 19 13
4258 4 1 2 3 4 8 17 46 36 98 26 17 14 16 29 31 29 35 12 5 4 4 4 3 4 3 3 4 6 15 10
4256 3 1 2 2 3 6 13 33 28 76 20 12 9 10 19 21 17 21 8 3 2 3 3 2 3 2 2 3 5 13 8
4254 2 0 1 1 2 4 9 22 21 55 15 7 5 6 11 12 9 12 5 2 1 2 2 2 2 2 2 ? 4 10 [3
4252 1 0 1 1 2 3 6 15 16 40 11 5 3 4 1T 7 5 7 3 1 1 1 1 1 1 1 1 1 3 7 4
%% 2HR STATION 502 ** MO,DAYsHR= 2/ 1/ 2/, NTS= 30, .o+ SPATIAL AVERAGE,.. CAL= 50 NBS= r
1s 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
XS 14e2 12.5 17.6 17.3 13.7 8.7 1%.2 18.4 25.4 17.2 8.8 4.5 7.7 14.3 26.1 28.9 27.8 13,1 2.4 -1.0 3,7 11.6 36.2 19.3-13.8
YS 1749 24.0 20.5 15¢3 1445 15.6 20¢6 29.1 17.9 1048 10.5 18.9 27.8 22,7 22.9 28.1 10.8 5.6 9.3 23.9 35,2 48.6 2444 —ToT7 20.2
CAL 51 15 91 75 77 76 84 231 13 111 87 12 10 5 5 3 1n 44 9 4 1 3 7 1 2
08s 0 o) G n 0 b) 0 0 J 0 0 ¢ 0 0 0 o 0 0 ) o} 0 n ) 0 0
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Is
uu
DD
T1
T2

cCc

RA

RH=

DT=

uo=

Z

300

275
250
225
200
175
150
125
100
80
60
40
20
0

eee IYRJIMOJIDAYSTHR = 75/ 2/ 1/ 2/ eeeces
kkkk RAMS DATA fkkx
1 2 3 4 5 6 7 8. 9 10 11 12 13 14 15 16 17 13 19 29 21 22 23 24 25
5.0 5¢0 540 540 5.0 5.0 5.0 5.0 5.0 5. 5.0 5.0 5.0 5.0" 5,0 5.0 5,0 5.7 5,0 §.0 5,7 50 §,1 5,0 5,0
15. 15. 15. 15. 15. 15, 15. 15. 15. 15, 15. 15. 15. 15. 15. 15. 15. 15. 15. 15. 15, 15. 15, 15. 15,
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. J. 0. De 0. 0. AR 0. 0. 2. Q. Q. 0. 0. O. Ce.
0. 0. e C. O. Ne C. Te 0. n. V. Na Ve e e . C. N. c. 0. 0. Q. 0. 2. 0.
0. 0. 0. 0. O. O. 0. Ne 0. Q. 0. 0. 0. C. 0. 0. 9. 0. 0. C. 0. C. C. De 0.
0. 0. 0. 0. 0. 0. C. 0. 0. 0. 0. D. e 0. 0. Ne Ne " n. Fe N 0. e Ne 0.
1.006 GRID Z(K)= - De 20. 40. 60. 80. 100. 125. 1507. 175. 200. 225, 250. 275. 300,
UZF(K)= 1,00 1,11 1.23 1.31 1.37 1.41 1.46 1449 1.49 1.49 1.49 1.49 1.49 1.49
VIF(K}= 1.07 1.11 1.23 1.31 1.37 1.4l 1.46 1.49 1.49 1.49 1.49 1.49 1.49 1.49
AKF(K)= 1.92 2.77 4.26 5.51 6.54 T.4T 8.26 Be8B3 ©.22 9.45 9.56 9.56 9.47 0n,5n
KZ(J=dM/2})= 2.4 2.4 2.5 7.3 4.8 6.6 5.8 3.5 2.4 2.1 1.9 2.7 1.6 1.9 2.2
120.0 PARM(N)= 5.00 15.00 0.0 0.50 300.00 3545.86 14378.01 0.C 0.n 318,23
0.449 PHI= 0.888 HFZ= 3.901 RIB= 0.0
*#% VERTICAL PROFILE OF * C1 AT I= 1535 J= 19*%
XUTM= 725 727 729 731 733 735 736 737 738 739 740 741 T42 743 T44 745 746 T47 T48 749 750 751 752 753 754 755 757 759 761 763
I= 1 2 3 4 5 Y 7 8 g 12 11 12 13 14 15 16 17 18 19 20 2% 22 23 24 25 26 27 28 29 30
K
14 9 13 29 46 1)4 16D 124 68 75 122 172 214 242 259 356 605 51 88 135 143 53 [ 1 2 0 1 2 4 5 0
13 9 14 20 46 104 161 125 68 T6 122 172 214 242 259 361 615 52 87 135 103 53 T 1 2 0 1 2 4 5 0
“12 9 14 20 46 104 161 126 T0 TT 123 173 215 243 269 366 642 55 86 135 174 53 7 1 2 1 1 2 4 5 n
11 9 l4 20 46 1% 162 129 72 78 125 174 216 244 269 366 660 60 85 135 104 53 7 2 2 1 1 3 5 5 ]
10 10 14 20 46 104 164 132 T4 Bl 127 176 218 246 260 356 635 69 84 136 105 54 8 3 2 1 1 3. 5 6 0
9 10 15 21 46 124 167 135 78 84 133 179 221 248 26" 341 577 84 82 136 106 54 8 4 2 1 1 3 6 T a
8 12 15 21 46 174 170 140 83 88 134 183 224 251 260 320 5C1 102 80 137 107 55 9 6 2 1 1 3 7 8 0
7 11 16 21 47 174 174 146 90 93 139 188 229 255 261 298 427 120 78 138 108 56 11 10 3 1 2 3 8 9 0
6 11 16 22 47 175 180 156 98 99 146 195 235 261 263 279 363 135 76 138 109 58 13 16 4 2 2 &4 9 1 0
5 11 17 22 47 105 188 169 108 106 153 202 242 267 267 267 321 145 75 139 11¢c 59 15 19 4 2 2 4 11 13 0
4 12 18 23 48 10€ 198 187 120 115 163 213 251 276 273 258 287 153 74 139 111 61 17 18 6 2 3 4 13 15 o]
3 12 18 24 48 107 211 211 133 125 174 226 262 285 281 254 261 159 73 138 113 65 20 18 8 2 4 4 15 17 0
2 12 18 23 47 105 210 207 134 124 173 223 261 285 280 248 244 161 71 138 114 65 21 16 9 2 5 4 16 19 0
1 12 18 23 45 122 209 21C 136 124 171 227 259 284 280 25" 246 1€7 68 136 115 66 22 16 9 2 5 4 16 19 n
YUTM=426242644266426342T7042T72421342T44275427642TT4278427942804281428242834284428542864287428B42894290429142924294429642984370
J= 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2 21 22 23 24 25 26 27 28 29 317 31 32 33 34 135
K
14 137 146 163 197 255 343 413 492 621 561 569 640 455 356 288 181 185 220 250 278 302 320 330 331 226 312 271 191 175 135
13 137 146 164 198 255 343 411 485 576 546 ,67 617 449 361 295 184 184 220 250 278 3r1 319 328 330 324 311 270 191 In5 35
12 138 147 165 199 256 342 406 472 539 533 563 606 446 366 313 191 183 219 249 276 299 317 326 327 321 308 266 187 104 27
11 139 149 167 201 258 341 399 457 510 520 557 614 446 366 330 199 182 218 247 274 296 313 322 323 316 303 261 182 102 39
10 141 151 170 205 261 340 392 443 48T 506 545 616 440 356 319 197 183 217 245 271 293 378 317 317 310 296 253 176 99 41
9 143 154 173 208 264 339 386 431 469 492 522 555 414 341 297 193 185 216 242 267 288 303 310 317 303 28B 244 168 95 42
8 145 157 177 213 268 339 380 420 454 476 496 498 387 320 269 188 187 214 240 263 282 297 304 373 295 279 234 159 90 43
7 148 161 181 218 273 34n 376 411 441 461 471 455 362 298 246 185 189 213 237 259 278 291 297 295 286 269 224 150 85 42
6 151 165 186 223 277 340 372 404 431 447 449 422 341 279 231 183 191 211 234 255 272 284 289 287 277 260 213 141 80 42
5 154 169 191 228 282 341 370 400 425 4383 435 472 327 267 222 183 191 211 233 252 268 279 284 281 271 253 205 134 76 41
4 158 174 196 234 287 342 369 397 421 431 424 388 316 258 216 183 192 210 231 249 264 274 278 275 264 246 198 128 72 40
3 162 179 202 240 293 345 369 397 419 427 419 380 312 254 215 185 194 210 229 246 260 270 273 270 259 240 191 122 69 39
2 166 185 276 245 298 347 371 399 419 425 412 370 393 248 211 185 194 209 227 243 256 265 268 265 254 235 186 118 66 38
1 169 189 210 249 302 351 376 404 424 431 417 373 305 250 212 186 195 209 227 242 254 263 266 263 252 233 185 117 65 38
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*%%x CC FIELD FOR LAYER K= 1, RAYIO= 1.99
«esee PAGE = 1

XUTM= 725 727 729 731 733 735 736 737 738 739 740 T4l 742 743 744 745 746 T47 748 T49 750 751 752 753 754 755 757 759 761 763

1= 1 2 3 4 5 6 T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3"
4310 40 n 0 1 1 0 0 0 0 0 1 3 2 4 5 4 n 0 2 2 1 0 1 3 2 2 9 0 n 0 0
4308 39 1 1 1 1 C 1 1 1 1 2 4 4 13 36 29 27 10 28 33 7 0 0 1 & 15 12 1 2 o n
4306 38 1 1 1 1 8] 1 1 1 0 J 4 5 15 33 23 24 10 67 19 8 12 9 15 3 23 5 1 2 n n
4304 37 1 1 1 1 1 1 0 0 2 13 2 6 14 21 16 33 63 57 5 8 29 67 56 20 17 [ A 2 n 2
4302 3o 1 1 1 1 c 1 1 8 42 57 19 7 12 17 22 55 87 32 3 19 54 86 39 7 15 2 n 1 0 o]
4300 35 1 0 ol 0 ol 1 11 48 98 79 31 7 11 18 33 75 103 49 8 31 64 75 61 73 15 5 0 1 3 5
4298 34 1 3 5 3 2 10 37 92 133 83 54 7 11 23 53 111 148 99 24 41 66 83 127 147 18 2 o 1 4 12
4296 33 2 6 8 8 9 26 70 128 136 9) 72 10 17 39 87 158 190 127 48 46 66 107 162 125 35 1 0 2 4 9
4294 32 3 4 2 11 15 4% 93 137 126 91 82 14 26 62 123 190 199 134 74 56 91 123 159 95 50 1 1 2 4 6
4292 31 5 9 14 12 20 51 104 133 117 98 90 23 43 88 146 195 188 137 95 63 96 125 141 78 57 2 1 3 4 4
4291 390 6 12 21 13 23 59 1078 128 115 133 93 28 52 99 154 192 180 139 105 67 99 132 126 76 =8 2 1 3 4 4
4290 29 6 15 2 14 25 65 107 122 111 107 94 33 60 106 157 186 172 142 113 70 115 137 128 74 63 2 ? 3 4 3
4289 28 8 16 18 15 28 67 194 117 110 106 94 39 67 108 155 180 167 145 121 78 124 136 13C 71 74 2 2 3 & 5
+288 27 8 16 18 16 30 69 173 112 111 115 99 44 73 110 153 174 161 152 135 88 129 134 113 71 &7 2 2 3 4 7
4287 26 8 17 18 16 30 69 171 110 118 129 114 54 77 110 152 168 167 165 156 105 139 123 101 69 63 2 1 2 3 7
4286 25 10 17 17 17 32 71 101 113 133 131 119 64 78 110 148 169 180 185 173 113 132 119 93 73 60 2 1 2 5 7
4285 24 12 18 17 17 33 72 102 114 144 141 119 63 78 109 146 169 186 208 169 102 119 100 90 77 56 2 1 4 13 9
4284 23 10 18 16 17 32 71 97 124 144 154 127 78 84 113 144 169 215 216 166 93 109 94 87 74 55 2 2 7 17 11
4283 22 10 17 16 18 32 69 114 146 156 165 144 191 101 117 147 193 317 201 154 88 172 89 85 71 57 3 2 13 20 8
4282 21 9 17 16 19 34 80 143 168 179 175 153 118 119 127 153 225 343 177 146 84 97 B4 83 72 54 & 4 16 24 5
4281 20 10 17 17 20 38 106 166 182 187 188 161 133 131 150 194 278 326 156 140 81 90 84 79 71 51 5 4 15 21 3
4280 19 10 16 16 21 4C 125 197 189 193 197 173 142 149 178 235 327 288 142 132 76 93 91 95 T1 48 [ 2 15 20 2
4279 18 10 15 16 22 44 119 181 180 199 199 163 149 169 207 293 363 242 133 131 83 103 107 132 75 44 [ 9 14 18 2
4278 17 10 16 16 23 51 121 168 170 191 178 145 143 160 227 356 369 201 133 141 100 106 123 132 72 43 6 13 12 14 2
277 16 11 17 17 26 60 131 167 167 193 172 136 143 169 279 388 351 170 147 152 109 111 129 114 63 41 6 13 10 12 2
4276 15 11 16 17 26 61 125 175 169 189 177 145 157 191 328 391 325 155 164 159 108 117 126 191 64 40 5 14 12 13 2
4275 14 11 16 17 28 71 144 187 166 183 171 159 178 246 346 380 293 139 169 149 178 117 115 1¢~ 71 50 11 14 14 15 4
4274 13 14 19 22 23 90 177 202 166 182 184 i68 217 338 337 363 267 149 158 131 107 107 179 97 65 51 17 12 17 15 4
4273 12 17 23 26 327 90 186 209 172 182 184 143 253 352 319 342 275 244 137 115 98 119 100 84 59 42 18 11 20 13 3
4272 11 17 23 26 38 90 179 206 177 188 186 217 263 339 3C9 3302 297 281 192 101 91 179 15 72 53 34 20 1C 15 12 3
4270 10 14 20 24 40 82 133 116 224 180 291 213 251 305 297 313 304 236 78 93 89 102 94 58 44 25 19 24 14 9 4
4268 9 13 17 22 40 79 169 390 123 190 138 197 237 274 283 2%4 277 178 58 8 79 87T 74 48 35 18 17 25 29 14 6
4266 8 12 17 23 41 81 184 351 199 166 167 182 219 248 268 271 240 131 46 72 68 73 59 40 28 14 14 20 29 35 24
4204 7 12 17 24 41 84 186 292 223 142 155 169 200 228 251 246 205 100 41 61 59 62 48 32 21 11 12 17 27 41 22
4262 6 11 18 24 44 86 181 241 174 133 144 157 185 214 234 22n 173 7¢ 39 53 51 52 39 26 16 g 12 17 26 31 12
4260 5 11 17 24 45 87 171 203 153 125 139 144 172 198 208 188 145 65 37 46 44 43 32 21 13 © 12 17 24 23 [
4258 4 11 16 23 44 87 157 171 134 119 119 139 165 186 199 174 116 54 33 38 36 35 26 17 11 9 12 16 22 19 &
4250 3 10 15 23 44 85 143 144 116 114 199 130 153 173 177 145 92 45 28 31 29 23 21 14 11 10 12 16 27 16 3
4254 2 10 14 22 43 82 128 122 104 108 99 121 141 158 151 114 69 36 24 25 23 23 17 12 12 10 12 15 18 14 2
4252 1 9 13 22 42 77 114 126 94 100 91 112 130 141 128 91 53 29 20 21 19 18 14 1° Q 9 11 14 15 12 2
% 2HR STATION S02 =** MQ,DAY,HR= 2/ 1/ 3/, NTS= 00, see SPATIAL AVERAGE... CAL= 115 OpS= n
IS 1 2 3 4 5 6 1 8 3 inr 11 12 13 14 15 le 17 18 19 20 21 22 23 24 25

XS 14,2 12.5 17.6 17.3 13,7 8e7 1002 18Be4 25.4 172 8.8 4.5 7.7 14.3 26.1 28.9 27.8 13.1 2.4 -1.0 3.7 11.6 36.2 19.3-13.8
YS 17.9 24.0 20.5 15.3 14.5 15.6 20.6 29.1 17.9 13.8 10.5 18.9 27.8 32.7 32.9 28.1 10.8 5.6 9.3 23.9 35.2 48.6 24.4 -7T.7 2".2
CAL 249 79 174 154 342 192 159 112 11 159 187 39 117 T2 1 4 16 228 23 10 1 3 7 18 9
0BsS 0 0 0 0 8] o] o] o] 3 o 0 0 2 0 0 o 0 2 0 o n 0 ¢ 0 0
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ene

1s
uu
0D
Tl
T2
cC
RA

RH=

0T=

uo=

1
300
275
250
225
2
175
150
125
100

80
60
40
20

o

z
300
2715
250
225
200
175
150
125
100

80
60
40
<0

1YR s IMO,IDAY, IHR
kR RAMS DATA Lt 2

= T5/ 2/ 1/ 3/ esesee

1 2 3 & 5 6 7 8 9 19 11 12 13 14 15 16 17 18 19 2N 21 22 23 24 25
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.2 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 39. 30. 30, 30, 30, 30, 30, 395, 30, 30. 20, 3C. 30. 30. 30.

C. Ve Ce Na N. e C. Ne 0. 0. Ve 0. Ne Ne . 0. e Q. 0. " e J. C. 0. 2. 0.
0. 0. O. 0. 0. 0. 0. 0. 0. 0. . 0. 0. 0. 0. 0. 0. 0. 0. 0. De (AP 0. 2. 0.
0. Qe 0. 0. 0. 0. 0. Q. 0. 0. N. 0. D. 0. O 0. 0. 0. . N, Ne Ne Ne 0. N,
2. Ne 0. N N. 0. Je Ve, 0. 0. 0. 0. 0. C. 0. N. 0. 0. 0. 0. Q. 0. 0. 2. 0.
1.00 GRID Z(K)= 0. 20. 40, 60, 60. 120. 125. 15%. 175. 200. 225. 250. 275, 300.
UZF(K)= 1.00 1.11 1.23 1.31 1.37 1.4l 1.46 1.49 1.49 1.49 1.49 1.49 1.49 1.49
VIF(K)= 1.00 1411 1.23 1.31 1.37 1.41 1.46 1.49 1.49 1.49 1.49 1.49 1.59 1.49
AKF (K)= 1092 277 4426 5.51 06454 Te4T 8426 B8B.83 9.22 9.45 9.56 9.56 9.47 AN.57
KZ{J=JM/2)= 2.4 2.4 2.5 T.3 4.8 5.6 5.8 3.5 24 2.1 1.9 2.9 1.6 1.9 202

150.0 PARM(N)= 5 .00 30.00 J.2 0.5 309,09 3545.86 14378,01 0.0 0.9 31p.23

0.449 PHI= N.888 HFI= 3.971 RIB= Jd.0 .

«* VERTICAL PROFILE OF * Cl AT I= 15; J= 19%x%

XUTM= 725 T27 729 731 733 735 736 T37 T38 7139 T40 T4l T42 143 Ta44 T45 T46 74T 748 T49 T50 751 752 753 754 755 T57 759 761 763
I= 1 2 3 & 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
K

14 76 99 101 79 103 217 217 162 119 96 101 134 194 310 440 206 8 1 2 3 3 3 2 1 2 2 3 3 1 9
13 T6 99 101 79 193 218 218 162 119 96 101 135 194 311 443 211 8 1 2 3 3 3 2 1 2 2 3 3 1 n
12 76 99 101 79 104 219 219 163 121 97 192 136 195 311 452 222 9 1 2 3 3 3 3 2 2 2 3 4 2 0
11 76 100 101 80 104 220 221 165 122 99 104 137 196 311 435 230 9 z2 2 3 3 3 3 2 2 2 3 4 2 0
10 T6 100 101 80 104 222 224 168 125 102 136 140 198 308 439 219 9 2 2 2 3 4 3 2 2 2 3 5 2 n
9 76 170 1n2 81 195 225 228 172 128 105 109 142 200 303 410 194 9 2 2 3 3 4 4 2 2 3 4 6 3 n
8 76 100 102 81 106 228 234 177 133 109 113 146 202 297 372 162 8 3 2 3 4 -] 6 2 2 3 4 7 3 2
7 76 100 103 82 10&£ 233 241 184 139 115 119 151 206 291 334 133 7 3 3 3 4 7 8 3 2 3 5 8 4 n
8 7% 100 104 B4 108 240 252 193 146 122 126 158 210 286 301 1N8 7 4 3 3 5 10 11 3 3 L) 6 9 5 n
5 75 100 105 85 110 248 265 202 154 130 134 165 215 284 279 93 T 5 3 4 6 12 14 & 3 5 6 11 6 n
4 75 101 106 87 112 260 284 215 164 140 145 174 223 284 262 81 7 5 3 4 7T 13 15 5 3 5 7T 13 7 0
3 75 101 107 89 115 275 309 229 175 151 159 184 230 287 250 72 7 6 3 5 9 16 16 6 4 6 8 15 9 o]
2 74 100 107 89 113 272 303 229 177 152 157 184 231 283 24" 67 [ 6 3 5 9 16 16 7 4 7 & 17 10 2
1 72 98 1~7 89 111 269 304 231 178 152 156 183 230 283 241 69 6 & 3 4 9 16 16 7 4 7 A 17 19 0

YUTM=426242644266426842704272427342T7442T75427642TT427842794280428142824283428442854286428742884289429742914292429442964298430N
J= 6 7 8 9 10 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 135
K

14 14 16 20 33 52 52 272 17 97 47T 138 340 341 447 407 147 109 102 112 115 112 173 89 77 73 82 13R 302 487 457
13 14 16 21 33 53 54 21 15 70 45 137 325 339 443 424 152 111 102 110 115 113 103 89 77 73 B2 137 299 481 455
12 14 16 21 34 55 60 .26 13 4B 44 136 319 337 452 471 164 117 103 119 115 112 103 89 77 72 81 134 289 465 446
11 14 16 21 35 59 69 34 .12 33 42 135 324 333 455 514 181 128 104 110 115 112 103 89 77 72 79 128 275 439 427
10 14 16 22 37 64 83 48 12 24 43 131 324 324 439 495 193 146 106 111 115 112 103 89 77 71 77 121 256 4Nn6 395
9 15 17 23 39 70 101 T2 14 18 38 122 284 307 410 444 207 175 11n 111 115 112 173 89 77 70 74 113 235 366 355
8 15 17 23 41 77 121 109 17 14 35 112 246 287 372 382 221 218 116 111 115 112 173 89 76 69 72 105 212 325 313
7 15 18 24 44 84 141 165 22 11 33 103 216 266 334 334 235 276 125 111 115 112 102 89 76 68 69 96 190 285 272
6 15 18 26 47 91 154 184 25 10 30 95 193 247 391 30" 238 273 126 112 115 111 1n2 89 75 66 66 87 168 248 234
5 15 19 27 49 35 155 161 23 9 29 90 180 234 279 279 233 238 121 115 116 111 102 88 75 65 64 81 152 221 207
4 16 19 28 52 100 152 122 18 9 28 87 170 223 262 262 224 208 118 117 116 111 101 B8R 74 65 62 75 138 198 183
a 16 20 29 W 175 146 93 1k 8 27 86 165 215 250 251 216 187 116 118 116 110 101 8RFT4 64 60 TD 126 .178 162
2 i6 20 30 56 106 139 73 11 8 27 84 158 208 240 241 208 173 114 117 115 110 100 87 73 63 59 66 117 163 148
3 16 20 29 56 106 138 72 11 8 29 86 159 209 241 241 2r8 173 114 117 115 109 99 86 73 63 58 &6 116 161 146
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#%% CC FIELD FOR LAYER K= 1 , RATIO= 1.00
cecae = 1

XUTM= 725 727 729 731 733 735 736 737 738 739
I= 1 2 3 5 6 7 8 9 1)
4310 40 o] 0 1 0 o] 0 0 0 1
4308 39 1 1 1 C 1 1 1 1 2
4306 38 1 1 1 1 1 0 ¢} 0 2
4304 37 1 1 1 1 0 [ 3 19 17
4302 36 1 1 1 0 1 27 65 62 18
4300 35 1 0 o] 2 42 103 106 55 10
4298 34 1 3 4 32 112 132 92 36 9
4296 33 3 7 10 78 148 118 68 29 34
4294 32 4 6 14 109 142 91 58 43 63
4292 31 8 16 37 119 125 79 64 67 99
4291 30 10 23 50 121 118 76 69 80 ll4
4290 29 13 30 56 122 111 75 74 90 123
4289 28 17 34 57 121 192 74 80 99 127
4288 27 13 36 61 119 97 75 84 109 143
4287 26 22 40 65 115 92 78 92 128 165
4286 25 25 44 68 112 89 83 109 151 172
4285 24 27 46 T 116 89 91 124 168 183
4284 23 29 49 713 106 87 100 142 177 194
4283 22 30 50 75 102 90 128 171 193 203
4282 21 32 52 78 102 110 172 200 215 211
4281 20 34 54 80 109 148 198 216 225 223
4280 19 36 55 81 117 186 234 223 231 233
4279 18 37 56 82 124 187 215 219 242 238
4278 17 39 59 B4 136 186 272 214 229 221
4277 16 42 63 86 149 199 203 215 233 223
4276 15 43 63 88 154 199 214 218 236 251
4275 14 45 66 90 165 217 225 217 241 263
4274 13 50 71 96 165 255 238 222 262 309
4273 12 55 76 103 200 271 249 238 282 337
4272 11 6 T7 104 205 258 243 260 316 382
4270 10 55 77 107 1S4 213 235 323 352 392
42638 9 56 78 110 203 316 432 273 363 3306
4266 8 57 81 117 224 356 433 322 306 287
4264 7 60 86 124 250 366 380 306 258 257
4262 [ 63 92 133 266 346 310 258 239 229
4260 5 66 97 142 270 316 272 240 216 199
4258 4 7C 171 159 265 287 244 217 193 176
4256 3 T4 107 156 255 258 215 193 174 156
4254 2 78 112 169 240 228 188 172 157 139
4252 1 82 115 16" 221 20n 167 156 142 125

*% 2HR STATION S02 ** MO,DAY,HR= 2/ 1/ 4/, NTS=
IS 1 2 3 5 6 7 8 9

XS 1442 12.5 1746 173 13.7 8.7 10.2 18.4 25.4

YS 17.9 24.9 20.5 15.2 1l4.5 15.6 20.6 29.1 17.9

CAL 275 145 82 275 232 202 107 8
0BS 0 0 0 ¢ Al 2 n 7

113
139
148
152
153
166
178
179
174
175
189
199
207
225
227
225
240
277
321
357
399
432
365
296
254
229
190
162
145
1390
116
104

34

10
17.2

70
¢

741
12

15
12

22

64
120
153
165
167
167
165
163
162
161
153
153
170
183
197
215
244
262
291
332
371
428
446
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ABSTRACT

A generalized urban air pollution model, based on numerical integration of the concentration equation,
is developed for the study of air pollutant distributions over an urban area. The model computes the tem-
poral and three-dimensional spatial concentration distributions resulting from specified multiple point and
area sources by using currently available meteorological and source inventory data. A new method based
on experiments and a turbulence transport model is used to estimate the turbulent diffusivity and atmo-
spheric stability. Special treatments of the finite-difference scheme to accommodate the large variations
of concentrations are discussed. An effort has been made to avoid any subjective analysis scheme for the
preparation of the input data.

The model was used to study SO. distributions in the St. Louis metropolitan area during 25 consecutive
days in February 1965. The computed results were evaluated with respecl to ohserved data by using various
statistical methods. The computed results agree favorably with experimental measurements for both long-
term and short-term average concentrations. Computations also indicate the model’s capabilities and
flexibilities for dealing with the rapid variations of atmospheric conditions. The advantages and limitations

154

of the model are also discussed.

1. Introduction

In recent years, a number of urban air qualily
diffusion models have been developed. Such models can
be used to study the complicated relationships between
air quality and emission sources as a function of various
parameters, viz. meteorological and surface conditions.
The aim of these models is toward air quality prediction
as well as long-term air quality management planning.
In view of the long standing air pollution problems and
growing emphasis on air quality improvements, the
subject has great practical importance. However, the
present state of the art in diffusion modelling raises
some doubts about the possibility and feasibility for
achieving these goals. The objective of this work is to
develop a model through which we can study thoroughly
the relation between air quality and sources as well as
the feasibility of its eventual use in air quality predic-
tion and management. In general, these models are
formulated by the use of a concentration equation
governing the pollutant mass which are based on the
physical principle of mass conservation. The governing
concentration equation, supposedly, can be solved for
given input of the source emission rates, meteorological
and surface conditions, turbulent transport mechanism,

and transformation rates. However, due to the complex
process of the air motion in an urban atmosphere and
inadequate data acquisition, the required detailed
information for the input is not available. Thus, for
practical purposes, various approaches have been
developed, based on either statistical theory, or phe-
nomena, or even arbitrary assumptions. The choice of
the approach, more often than not, depends on its
applicability and convenience.

The simplest formulation is the box-type diffusion
model (Frenkiel, 1956; Leahey, 1972) which assumes
the vertical pollutant distribution to be uniform inside
the atmospheric mixing layer. It offers a quick result
for long-term concentrations.

Another type of simple model reported by Gifford
and Hanna (1970) is based on the similarity hypothesis.
This approach assumes that the vertical concentration
distribution is similar with respect to a height scale
along the wind axis. This height, called the height of
the polluted air, is determined by the requirement of
separation of variables in the governing equation. The
application of the model gave some good results for
long-term averaged concentrations. A somewhat similar
approach with more complicated formulation was
reported by MacCracken ef al. (1972),
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The best known of the practical equations based on
statistical theory is the Gaussian plume formula which
was evolved from the solution of the concentration
equation under isotropic, homogeneous condition. It
assumes that at downwind from a point source, the
ensemble average concentration on the crosswind plane
will approximate a normal statistical distribution. At
present, many existing urban diffusion models are
primarily based on Gaussian formulations. The models
developed by Turner (1964), Roberts et al. (1970),
Johnson et al. (1970), Shieh ef al. (1972) are a few
typical examples. Reviews of existing models are
reported by Moses (1969) and Neiberger (1971).

On the other hand, the concentration diffusion equa-
tion has not been widely used in this kind of study.
When properly applied, the equation can give a better
description of atmospheric diffusion processes. There
are various solutions of this equation for point sources
with the specified atmospheric conditions, such as those
of Rounds (1955), Tordanov (1966), Shir (1970, 1972a)
and many others. Its application to a multiple-source
urban diffusion model is still considered to be at a
beginning stage. A few models, such as those of
Harrington (1965), Sklarew ef al. (1972), Lamb and
Neiburger (1971), Randerson (1970) and Reynolds ef al.
(1973) have been developed, but a more extensive test
of this approach had yet to be made.

‘It is well known that the major factors that charac-
terize diffusion processes.in the atmosphere are the state
of atmospheric turbulence and its underlying surface
properties. "It is apparent that the Gaussian plume
formula is not flexible enough to include all possible
variations that the air motion experiences under urban
atmospheric conditions. If a model has to accommodate
the temporal and spatial variations of meteorological
parameters, effects of the inhomogeneous surface condi-
tions and other features, a realistic approach as we see
it, lies in the application of the concentration diffusion
equation It is possible that the availability and accu-
racy of input data for the models, both for meteoro-
logical parameters and source inventory, will be im-
proved in the future. Therefore, application of this
kind of model would be far more advantageous.

In this study, we propose a new urban diffusion
model, based on a concentration diffusion equation. The
major purposes of this study are the following:

1. To investigate the feasibility of using concentra-
tion diffusion equation for a diffusion computation

~ which involves multiple source emissions.

2. To develop a numerical technique which is to
handle the inhomogeneity of multiple-source
emission rates, the complex urban atmosphere,
and the change of surface boundary conditions.

3. To obtain a practical method such that the model
can utilize current available meteorologlcal dnd
source inventory data.
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4. To develop a general method such that the model
computation will not require any subjective
analyses, arbitrary adjusted parameters, and
“tune-up.”

2, Input data

The basic data used in this study were obtained from
the Division of Meteorology, Air Program Office, U. S.
Environmental Protection Agency. Originally, the data
were collected for the purpose of St. Louis SO, disper-
sion model study as part of the Interstate Study
(Venezia and Qzolin, 1966), covering the period from
1 December 1964 to 28 February 1965. The data con-
sists of source emission inventory, meteorological
variables, and SO. concentrations at monitoring sta-
tions. It should be noted that the original concept of
the St. Louis SO; dispersion study was for the develop-
ing of a Gaussian-type model. Consequently, this set
of data was gathered for this specific purpose. The de-
tailed description of these data can be found in Turner
and Edmisten (1968). However, these data are not
compatible with the requirement of the gradient
transport type of diffusion model, and additional
analysis was therefore necessary. The following discus-
sion will briefly describe the basic data.

a. SO, source emission dala

The St. Louis, Missouri-East St. Louis, Illinois
Metropolitan area is divided into 1200 square area
source grids, 30 squares in the east-west direction and
40 squares in the north-south direction (see Fig. 1).
The dimensions of the grids are 5000 {t on the sides. In
addition, Fig. 1 also shows 44 industrial point sources’
within the region. No adjustments have been made to
the emission data when applied in our diffusion
computations.

The time-dependent source emission rate (gm sec™),
averaged over a 2-hr period, for each area source and
point source are computed by equations which can be
found in Turner and Edmisten (1968). The method of
calculating these emission rates and its validation have
been discussed by Turner (1968). No adjustments have
been made to the emission data when applied in these
diffusion computations.

In addition to source emission data, two additional
sets of data are included. First, the average building
height of each area source grid was used to estimate the
surface roughness. Second, the stack height of point
sources and the values of plume rise time wind speed
(m? sec™) are also included. For cases when no plume
rise information was given, the plume rise was estimated
from the SO, emission.

b. Meteorological data

Hourly averaged meteorological data are routinely
obtained at two airports in St. Louis area: Lambert
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Field and Scott Field. The data consist of surface wind
direction and speed, sky cover, surface temperature,
visibility and weather conditions, etc. The hourly
averaged surface temperature, wind direction and speed
are also measured at three stations on the periphery of
the urban area. They are located at Lindbergh High
School, the Missouri State police station, and Hazel-
wood High School. The instruments’ specifications and
operation were described by McElroy and Pooler
(1968). In addition, the instruments which measured
wind speed, direction and temperature were installed at
KMOX-TV tower located in downtown St. Louis (see
McElroy and Pooler, 1968). This operation consists of
three levels of instrumentation and one level of bivane
standard deviation. The location of measurement sensor
stations is given in Fig. 2.

¢. Mixing heights

The data of two daily mixing heights, namely, one
morning minimum and one afternoon maximum height,
estimated by EPA were used. These heights represent
the level at which the adiabatic lapse rate (based on
estimated surface urban temperature) intersects the
rural temperature profile measured by morning radio-
sondes. This intersection height may be in error due to
an ill-defined temperature profile or over-estimated
urban surface temperatures. The average range of
heights is 300 m to about 600 m.
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d. SO, concentration

Fig. 2 also shows the sampling stations where SO,
concentrations are measured. Original data consisted
of 40 stations where concentrations were obtained for
a 24-hr averaging period. At ten of these stations
additional 2-hr averaged concentrations were made.
The detailed description of the instrumentation and its
operation are given by Farmer and Williams (1966).
The validation of this model is based on the latter
10 stations where 2-hr averaged concentrations were
measured.

3. Model formulation
a. Equations, boundary conditions and initial conditions

The region of interest is the St. Louis metropolitan
area. This area encompasses 30X40 square area source
grids based on the emission inventory made by Turner
and Edmisten (1968) (Fig. 1). The time varying mixing
depth is taken as the upper limit of the model. Since
this area has a reasonably flat terrain, the effects of
topography are neglected. The surface roughness
parameter is used to represent the effects of urban
buildings. SO, emission is considered passive and there-
fore does not alter the meteorological conditions. The
turbulent diffusion of SO; is assumed to be of the
gradient diffusion type, The governing equation of SO,
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in the atmosphere based on the conservation law is

acC a acC
—+V-VC=KuyVy’C4+—K—+Q+R, 1
at 9z 0z

where C is the mean concentration of SO, V= (U,V,W)
is the mean wind vector, Q the source strength rate,
R the chemical reaction rate, Ky the horizontal eddy
diffusivity, V;® the horizontal Laplacian operator,
and K the vertical eddy diffusivity. The boundary
conditions are:

aoC .
K—=0, =01 @)
9%C. )
a. y =O; x=0.: Aniax (3)
X
axC
5;’;= 0, =0, ¥max. )

Here H=H () is the mixing depth of the planctary
boundary layer, and #u.x and ymax are the east and
north boundaries of the area respectively. The boundary
surfaces above and below are assumed impermeable to
the SO,. The absorption of the SO, by the ground sur-
faces is neglected. The exact lateral boundary conditions
are not available, Those conditions in (3) and (4) which
extrapolate the concentration outside the region serve
as a reasonable approximation when the region of com-
putation is large enough. In practice, and as we have
found, the lack of well-posed boundary conditions does
not cause serious problems. This is because the hori-
zontal advection terms, which dominate the horizontal
diffusion terms, are only first order in the space deriva-
tive. The computation may be affected by the inflow
boundary conditions. However, if there is no high
concentration outside the inflow boundary this influence
is minimum, and the linear extrapolation could offer a
fair approximation. In this study, the region computed
is about ten times that of the urban area where the
major sources are located. Moreover, there is neither
any nearby major urban area nor any return flow to
influence the inflow boundary conditions. The initial
conditions are arbitrarily set to zero. The computa-
tions show that the concentrations reach observed
levels within approximately 2 hr under average wind
speed conditions. Hence the initial conditions are not
important for the concentration computations after this
initial time. This requlred time period depends on the
wind speed and the region of interest. This time interval
can be estimated by Tw=~L/4, where L is the distance
downwind from the sources and # the average wind
speed. However, this may not be valid when the wind
changes direction drastically during this time period.
The model simulationsbegins at 1400 Local Standard
Time (LST) which corresponds to the time period used
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in the source emission inventory and data acquisition
system.

- b.-Physical parameters

The parameters required for the integration of Eq. (1)
are V, K, K, O, R and H which, except for Q, are not
provxded e\p11c1t1y or such1ently The following
discussions outline the methods which were used to
obtain the input data for the model requirement.

1) WiND FIELD

The wind vector V=V (x,y,2,8) is required at every
grid point for each time step of integration. The hourly
averaged surface wind field for the totakregion was
obtained by using a weighted interpolation scheme.
Data from the measurement stations were interpolated
to a square grid, which had a size of five area source
dimensions. Several schemes have been tested in this
analysis. It was found that reasonable results can be
obtained from the equations (Wendell, 1970):

= T B/ 72n)) & (/) (52)

5= Gualrid/ S Wrka)y  (5D)

where #;; and 7;; are components of the wind vector at
analysis grids in the x and y directions, respectively;
and #ma and 7., are the initial guess fields at analysis
grid and 7,,, the distance from grid. (z,5) to grid (m,n).
The initial guess field is obtained by assuming

B =1
) for minimum of rs,
Umn= Uk

where #; and »: are components of the wind vector
measured at station %z and 7, is the. dlstance from a grid
to station k. From this analyzed wind field a linear
interpolation is employed to obtain a wind vector at
each grid point to be used in the numerical scheme.

The mesoscale wind field analysis is a ¥ery difficult
problem. In reality, we don’t think this simple method
will be able to handle all possible meteorological condi-
tions. Due to the limited number of measurement
stations, a more complex method is not applicable in
our study. In this study, an attempt was made to avoid
any subjective analysis methods, Thus, throughout our
computations the same analysis procedure was applied
without any subjective adjustments. In the later part
of our study we became aware of the existence of a
complete subjectively. analyzed wind field for this
period (Turner, 1972, personal communication)., The
model performance based on this wind field as compared
to our method will be discussed in Section 5.

The spatial distribution of upper layer wind data was
not available, and the present knowledge of urban
meteorology cannot offer much information about it.
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Fortunately, the concentrations at those locations
where the local sources dominated are not scnsitive to
the upper wind. The vertical wind profiles at each grid
location are assumed to be of power law form

V] =]V.|(z/2.)", (6)

where V and V, are the upper and surface wind at the
height z and z, respectively. The power constant p is
determined by

p=In(| V3] /| Vi])/In (2, 21), (7

where V; and V; are the winds at the height 33 (140 m)
and z; (39 m) of the TV tower. The values of p are
restricted between 0.15 and 0.65 which are the usually
observed values. The directions of the upper wind are
also unknown. It is understood that the upper wind has
a direction to the right of the surface wind in the
Northern Hemisphere. However, this angle cannot be
determined quantitatively from any theory under
general conditions. Two methods have been tested.
One method assumes no directional change and the
other assumes equal angle change with height over each
height interval from z, to 23 with the same total angle
change as that measured at the TV tower. Results from
both methods differ very little. Hence the assumption
of constant wind direction with height was used for the
computations. The vertical winds were calculated from
horizontal winds through the continuity equation. Since
the interpolated horizontal winds are so smooth, the
vertical winds do not significantly influence the con-
centration distributions. This is in contrast to the case
when a strong urban heat island occurs. However, the
incomplete knowledge of the vertical winds resulting
from the urban heat island effects make this assumption
necessary.

2) ATMOSPHERIC STABILITY

It is well known that turbulent diffusion of air
pollutants is directly related lo the atmospheric turbu-
lent intensity which is categorized by the J&h]hf of
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theory, the Richardson number Ri or 1 Monin-Obukhov
length L is used to represent the stability.

“The availability of temperature and wind observation
on the TV tower made it possible to compute a bulk
Richardson number. McElroy and Pooler (1968) sug-
gested that atmospheric stability can be categorized by
a bulk Richardson number and bivane standard devia-
tion. Our first attempt was to compute eddy exchange
coefficients as a function of bulk Richardson number,
bivane standard deviation, and surface roughness. It
was found that this method gave inconsistent results.
The deficiencies of this method are three-fold. First,
the computed value of the Richardson number depends
on the accuracy of the vertical temperature gradient
measured at TV tower. Second, the TV tower is located
in downtown St. Louis, and the parameters measured
at this location may be influenced by nearby high
buildings and local heat emission. Thus, the stability
parameters based on these measurements may only
represent the local stability condition. Third, the corre-
lations between bulk Richardson number and bivane
standard deviation are very poor. In the following
discussion, we will present a method which is used in
the final computation. This approach will enable an
urban diffusion model to be based on the concentration
diffusion equation without the benefit of vertical tem-
perature measurements.

The basic stability classification proposed by Pasquill
(1962) is emploved. The wind speed at the lowest level
of TV tower measurement (39 m) and sky cover
observed at the two airports were used to establish the
stability class. Pasquill’s stability category is a discrete
function (represented by stability classes A-F). It will
be replaced by stability classes —3, —2, —1, 0, 1 and
2 in our discussion, (The stability class 0 represents
neutral conditions.) Moreover, the stability class was
evialuated as a continuous function by interpolating
Pasquill’s class with respect to wind speed. However, in
the transient period, after sunrise and sunset, the past
history of stability must alse he considered. The

the atmosphere But what is the I P { IR N of B caderpeletion w0 heome 18 gi\.’f:rn in
describe the stability¢ From planetary IR Vil i
TaBLE I. Key used to estunate the conlinuous stability dassificanon.®
Day Transient period Night
M_eacrlx Thinly
wi
sper::d Incoming solar radiation ov(;arr(;a/sgt
(m sec™?) Strong Moderate Slight Day— «—Night low cloud Cloud <3/8
<2 —3.5~-3.0 —3.0~—2.2 —2.5~=2.0 —1.5~~0.5 0.5~1.5 1.5 2.5
2~3 —3.0~—22 —2.2~=2.0 —2.0~-—-1.0 —1.0~-03 0.5~1.0 1.5~0.6 2.5~1.6
§~S —2.2~—1.5 —2.0~—-1.0 —1.0~—0.5 —1.0~-0.3 0.3~0.5 0.6~0.3 1.6~0.5
S~6 —1.5~—1.0 —1.0~—-03 —0.5~—0.2 —0.4~~0.2 0.2~04 0.3~0.1 0.5~0.3
6~8 —1.0~—-03 —0.3~—-0.1 —0.2~ 0 —0.3~-0.1 0.1~0.2 0.1~0 0.3~0.1
>8 —0.3 —0.1 0 0 0 01

* Note: 1) See Turner (1969) for overall explanations.
2) Zero index is equivalent to neutral condition.

3) An intermediate value is computed by a linear interpolation scheme according to the specified range of wind speed.
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Recently, the relation between the specified Pasquill-
Gifford stability classes and the physical parameters of
turbulence was studied by Golder (1972). Golder found
the relations between the Pasquill-Gifford’s stability
classes and the Monin-Obukhov length with surface
roughness as an additional parameter. Golder’s data
can be approximated by the expressions

1/L==£[d In(1.2410/20) P10/(S), (8)
f(8)=—a/(14b|S]°), )

where S is the stability class; a=4, b=1.3, ¢=0.85,
d=0.216586; and zo=2(x,y) is the surface roughness
parameter in meters. The stability parameter S=0
denotes neutral conditions, and negative and positive
values of S denote unstable and stable conditions,
respectively. Thus, the sign of L in (8) must be the
same as that of .S. Moreover, the continuous values of §
as discussed previously allow smooth changes between
stability classes. Since this method is much easier to
use than measuring vertical temperature distributions,
its merits should not be overlooked. Certainly, it may
require further improvements such as continuous
insolation classifications, non-uniform spatial stability
distributions, and effects of precipitations.

3) EpbY DIFFUSIVITY

To calculate eddy diffusivities of air pollutants is a
classical problem. Not much information about their
behavior are known except near the surface. Recently,
Shir’s turbulence transport model (1973) successfully
calculated the turbulence structure in the planetary
boundary layer. The vertical distribution of K under
neutral conditions can be expressed as

K=ud, l=koe " (10)

where u,, ko and H are friction velocity, the von Kdrmin
constant, and the height of the boundary layer, respec-
tively. We assume that K =K,l/l, for non-neutral condi-
tions, where the subscript s denotes the values at
z=10 m. From given L and V, (wind velocity at z=10
m), we now calculate K, from the following two
procedures: :

1. Calculate 44 from V,, L and 2, by
we=k| Val (11)

where Ym=f3,* (¢m/)dZ, b= being the non-dimensional
wind shear. According to Businger et al. (1971), ¢, can
‘be expressed as .

I4aof, §>0

¢"'={(1—ﬂr)-*, £<0 2
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where {=2/L, a=4.7 and 8=15. Using Eq. (12), we
have

Jln(l—l—z/zo)—!—a'{, for >0
Ym=1In(1+3/20) =2 In[14w/2]-In[(1+w?)/2] (13)
1 +2 tan"w—n/2, for (<0

where w=1/¢,,.

2. Calculate K from #, and ¢, by

K=ul/,, (14)
where
v+af, >0
b= {
y(1-p4)4, <0

and y=0.74, 8 =9. The formulas (12)-(14) are valid
in the surface layer. We calculate K;=K (=10 m) and
then extrapolate K to higher altitude by K=K,/i.
This approach by no means implies that the turbulent
diffusion of air pollutants over an urban area is really so
simple. Those formulas are derived from experimental
data based on equilibrium turbulence which may not
occur over an urban area where the horizontal in-
homogeneity plays an important role. Shir (1972b)
found that turbulence is non-equilibrium in the vicinity
of a change in surface roughness. However, little in-
formation is available about the urban effects on the
eddy diffusivity. The formulas used here are subject to
improvement when more knowledge about them is
available. However, we feel that it is a significant im-
provement over existing methods because the effects of
surface roughness are taken into account in the calcula-
tion of L and K. Shir (1972a) pointed out that the
effects of surface roughness can influence the concentra-
tion distribution significantly, These effects are ne-
glected in the Gaussian plume approach.

The horizontal eddy diffusivity Kz has no significant
effect on the results and its behavior is not well under-
stood, especially under stable conditions. In the present
study, a value of 500 m? sec™! was assumed.

4) SURFACE ROUGHNESS

Although surface roughness affects the turbulent
dispersion and wind profiles, no surface roughness
measurements were made over the St. Louis urban area.
Lettau (1970) proposed a simple formula to estimate
the roughness length of the urban area by

20=0.57h, (15)

where r is the silhouette area ratio and % the effective
height of the roughness elements. The values of r range
from about 0.05 te 0.5 from rural to urban ‘areas. The
values of r are assumed to be proportional to the area
emission sources density and are estimated as

r=0.04[1.040.37Q, (x,y)/0], (16)
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where Q. is the nican arca source strength and Q the
space average area source strength. This gives values
of r ranging from 0.04 to 0.5 and values of 2o from 0.4 m
in suburban areas to 6 m in urban areas. These values
offer a crude estimate of the roughness distributions in
the St. Louis area. This formula is subject to improve-
ment when more information is available on the effect
of different urban arcas on the valucs of 7 and 5.

5) THE MIXING HEIGHT

Turbulent mixing plays an important role in the
dispersion of pollutants in the atmospheric layer under
the mixing height. This height may not always be the
height of inversion layer. For instance, in a neutral
atmosphere, there is a mixing height but no inversion
height. For a horizontally. homogeneous planctary
boundary layer under neutral conditions, the mixing
height is about equal to half the height he=u./],
where f is the Coriolis force parameter (Shir, 1973).
However, the technique used to estimale the mixing
height is actually that of estimating the inversion
height.

The hourly mixing height was estimated by interpola-
tion from the given minimum and maximum heights.
The period of minimum height is assumed to last from
the 0000 to 0600 LST and the maximum height from
1400 to 1800 LST. The morning minimum heighl was
restricted to be lower than the previous day’s maximuni,
The maximum height was kept less than 1200 m, be-
cause any height above that has little influence upon
the surface concentrations within the region of investi-
gation under normal wind speed. This can be shown by
comparing the advection time scale 7'y to the diffusion
time scale Ty. Here ', =L/i, where L is the length of
the urban area and # the average surface wind speed at
5=10m; and Ty=H?/K, wherc H is the mixing height
and K the average eddy diffusivity. Under neutral con-
ditions, K =wu.l=kyi/(In10)=6i; with [=30 m this
gives 3,=T./T,;~=6L/H* In this study, L=20 km,
thus, 8,=0.1 for H=1000 m1 and 8,~1 for /=300 m.
Therefore, when the mixing height is greater than
1000 m, the time of advection is much shorter than the
time of diffusion, and the effects of the reflection from
the inversion base become small.

6) CHEMICAL REACTION RATE

The chemical reaction rates of SO, can be expressed
by R=—Fk,C, where k, is the reaction rate constant.
The reaction rate depends on the insolation and the
atmospheric concentrations of water vapor, nitric oxide,
hydrocarbon and particulates. Its estimated values
range from 1073 to 1077 sec™® (Leighton, 1961). Wilson
and Levy (1968) found values of k, ranging from
0.8X107 to 1.4X107* sec™® in smog chamber experi-
ments with medium relative humidity. The value of
ke=10"* sec™! was used in this study. For normal wind
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speeds (5 m sec™?), it is believed that the reaction rate
is slower than the advection rate of wind over the
medium size urban arca. This can be estimated by
v=Ty/T,, where T.=k,™" is the time constant of
reaction rate and 7= L/ 1s the time scule of advection.
The chemical reaction effects will be pronounced when
A< L/T.. In St. Louis, Z=20 km covers most of mea-
surement stations. If 7= 3 hr, then =2 m sec™ . Thus,
the chemical reaction clfects are significant under low
wind speed conditions (7< 2 m sec™).

4. Methods of analysis
a. Grid spectfications

Qur three-dimensional grid  system  consists  of
30X40X14=16800 grid points. The x, ¥,z axes are
oriented cast- west, north--south, and vertically, respec-
tively. The horizontal grid sizes Ax=Ay=5000 ft
=1524 m were chosen according to the grid size of the
emission source inventory. The vertical grid sizes are
specified as follows:

20 m, 1€%£<3
Az =<25m, 6<kL9
(I[—200),4, 10<E<13, for H2300m

where I is the mixing height when 172300 m. The
lower nine grid points under 200 m have a fixed spatial
size because the effective heights of point and area
sources are within this layer. The levels of the upper
four grid points arc determined by the hourly varying
mixing height. The grid spacing for these four grid
points is set Lo be larger than or equal to 25 m. Thus,
the minimum height of the grid system is 300 m. When
the mixing height is lower than the top of the grid
system, small values of eddy diffusivity were forced at
those grids located above the mixing height.

0. Numerical melhods

A second-order, central hinite-difference scheme was
used o integrate the advection and horizontal terms
and the Crank-Nicholson method was used for the
vertical diffusion term. Since the concentration fields
usually have large variations, phase errors resulting
from the finite-difference method are large. Therefore,
careful treatment is required. The finite-difference
approximation to the concentration equation is

C = ChArulC A+ OLC W Chi
'I— Dzy[Ci;?k]—f— D;[Cijkj-l— AtQijk/A V— Al/(.z VUT"A., (17)

where AV=AxAyAz is the grid volume; U, U, ‘W are
finite-difference operators for horizontal and vertical
advection, and D.,, D, for horizontal and vertical
diffusion; # is the time step index; and 7, j, k are
grid indexes along the x, y, z directions, respectively.
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The operators 4, U and ‘W are defined by

‘IL[C.,k:] F [Cuk] F, [Clzk:]

EU[Cuk:] Fv[Cuk] Fy[C»Jk]

“‘)[CUk] F, [Cuk] F z[CUk]
where

F.-:[Cijk]; (

I:(l'*'am)ci—l Jk+(1 am)cuk]; (183)

+72)

QAzil zi
FiCinl= ( )[(1 +az:)Cint+(1—az)Cia 5], (18b)

Tzi
Tzi= (Ax,-/Ax,;l)a,,,-: AlU,'_;,j}c/Ax.'_l,
azi=AtU iy, %/ A

(18¢)

The similar expressions for F, and F} can be obtained
by interchanging the index i by j in (18) Similarly,
for F, and F}, we replace » and changes of 7 by z and k
respectlvely Eqgs. (18) apply to mnon-uniform grid
spacings. Since grid space is uniform in the x and y
directions, Ax;=Ax, Ay,=Ay, 7;;=1 and 7,;=1. The
time-splitting method was employed in which the new
values of C calculated from U operator are used for U
operator. Thus

* n n
Cise=Cip+U[Ciji]
*m w *
Ciji=Cijs+O[Cijr]
Since the distributions of C are not smooth, a special
treatment is required to prevent the truncation error

from amplifying. The following simple method was
used:

Cijk, if <0, Ciyu<—F,;

F,= { (19a)
Cocrjiy M ax>0, Ciopjp<Fs
Cisk, i al> 0, ijk<F;

Fi= ( (19b)
Citriey, if 02i<0, Ciopu<-+F:

Similar treatment is also applied to F,, ¥}, F, and F,.
This method can preserve the amount of concentration
when it is transported from one grid to the next. In
addition, it can prevent the values of concentration
from becoming negative due to truncation errors. The
operators D,, and D, are defined by

D\ [Cipn]=AtK 5[ Cio1,ju—2C it Cigr 1)/ Ax*

+ (Ciim1—2Cin+Ciz010)/892],  (20)
D,[C"§ 1 ]=7+(6D[Ci' 1+ (1~6)D[C ), (21)
where
D[Cipn]=rKr4[C 9,1 (1K eyt Ki3)Ciji
- FKiCied,

ye=Al/[Az: (AZH‘ Aze1)],
== Azk/Mb—h

and 0 is a parametric constant.
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The stability criteria for the terms of advection,
horizontal and chemical reaction rate are well known
(Ritchmyer and Morton, 1967) as

aa, @3 < 1, where subscript a denotes x, ¥, or z,
AlK y/ (Ax*-Ay*) < 1, and Atk < 1.

The stability criterion for the vertical diffusion term
for uniform Az and K is

1
————, for 65172
Kviq  4(1—26) -
>0, for 6>1/2

This stability condition simply says that the implicit
scheme used in (21) is unconditionally stable when
6>3. However, it cannot prevent amplification of
truncation errors when the concentration fields are not
smooth and the value of v; is large. The present study
indicates that another additional condition is required.
When the diffusion takes place between two grid boxes,
the flux across the boundary is proportional to
—K3C/0z. The flux will cease when the gradient
approaches zero. Thus, we have

(C"J;l 1_1" #1)/ (Cijl: Cij t+1) 20.
This requirement leads to the condition

1
4(1—6)

Hence, the value of § must be close to 1, if a large value
of v is used. Eq. (17) applies to a constant grid spacing
system. When the grid space is a function of time, a
correction due to the changing volume is needed. It can
be shown that —C;;,d InAz,/ 3¢ should be added on the
right-hand side of Eq. (17). The implementation of this
correction is simplified by changing the height H (¢) for
each hourly period. With this arrangement, the concen-
trations at the upper five grid points are adjusted hourly
according to the height H as follows:

Kreyya< (23)

Cijk/Sn, k> 11
A4l
Cije =< f1F+71/5a\ =
( )C,-_;k, k=10
1+7’k

where §,= (H"—z19)/ (H™—210).

5. Results and discussions

The period from 1-26 February 1965 was chosen for
these model computations. During these 25 consecutive
days, various meteorological conditions occurred which
allow evaluation of the generality and performance of
the model. The computer time for this computation is
2-5 min for every 24-hr simulation on IBM system
360/195,
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a. General assessment 300 T T

The period-average concentration for 25 days at ten /
monitoring stations (indicated by station number) are - 12 / 10
shown_in Fig. 3. Both measured values _from 2-hrand £ 0L 23 3., 12 A et0 |
24-hr instruments are used for comparison. The 2-hr = =R 17
data are consistently larger than the 24-hr data. The 3 el
agreement between computed and measured values is }g 2 e
very good. The correlation coefficient is 0.899 and 0.873 B jgo| 3o 384 '® 4 24-Hour Av. Data, r-0873 ]
for 2- and 24-hr dat tively. Excellent agreement & 2 o 2-Pour Av. Data, 1=0899
or 4- an -hr data, respec tvely. - g . © 28 ® 3-Months Mean of 2—Hour Data
can be seen for stations 15, 28, 33, 36, fair for stations Yl and Computed Results from
3, 4, 12, 17, and poor for station 10. The three-month ) gi‘;:srg';t';‘:‘rzge":'f?gzt:=°~575
average results from the Gaussian plume model (Pelton 0 ! ' 4

et al., 1972) are also shown. The present results for
shorter averaging period (25 days) are better than those
from the Gaussian model which vields the correlation
coefficient of 0.675 based on the regression line. In-
terestingly enough, the stations where two models
either overestimate (stations 3, 12, 23) or underestimate
(stations 4, 15, 17, 10) are consistent. The under-
estimation at station 10 may be due to the influence of
nearby large stacks which contributed to local high
concentration values. Such strong local variations can-
not be resolved with the present grid model. The
stations (4, 15, 17) where the model underestimated
concentration values are located on the northwestern
part of the urban area. On the other hand, concentra-
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T16. 3. Comparison of observed and computed 25-day averaged
S0- concentration values (1-26 February 1965).

tion at those stations located on the southeastern side
of the city were overestimated by the model computa-
tions. This geographical dependence of model perform-
ances (including Gaussian plume model) indicates that
further study is warranted.

These phenomena may be due to the urban heat
island effect which was not properly accounted for in
the model. Since the prevailing wind during this period
was from the northwest, the underestimated concen-
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tration values are at stations upwind of the central

urban area and the overestimated values at stations
downwind of the urban area. The internal turbulent
boundary layer can form when the surface conditions
are altered by roughness or temperature changes
(Shir, 1972b). This feature has not been included in
the present study which essentially assumes the
turbulent flows are in equilibrium with the surface
conditions. As a consequence, the eddy diffusivity
estimated ‘at the upwind edge is too large and that
estimated at the downwind edge too small. The result
of this assumption leads to concentration under-
estimates upwind of the urban area and overestimate
downwind. More complicated effects due to the urban
heat island, such as convection and non-uniform spatial
stability, may also affect this discrepancy. However,
effects on the stations which are far away from the
central area are less. This can be seen in the good
agreement of the observed data vs simulated values
at stations 28, 33 and 36. g

b. 24-hr averaged concentrations

Fig. 4 shows the 24-hr averaged time variation of the
computed and observed concentration ' values. The
observed values include 24-hr and 2-hr sampling data,
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the former being lower than the latter. This discrepancy
makes comparison very difficult. The computed 24-hr
mean concentrations shown in Fig. 4 follow the trend of
the observed data. The agreecment between the com-
puted and observed data is very good at stations 36, 28,
12 and 33. The model computations underestimated the
concentrations on the 4th, 5th, 9th, 14th and 20th of
the month. This may be due to underestimated emission
rates from the emission inventory model. The days.on
which overestimates occutred at stations 3 and 23 are
for the northwest wind condition. The wind direction
results in pollutant concentration being transported
from large upwind emission sources. However, the
transport cffects do not show up on the observed data
at stations 3 and 23 which are dominated by the local
emission rates. This raises some doubts both in the
model computation and the representation of the station
data. The street canyon effects of high-rise buildings
may prevent upwind concentrations from reaching the
station, This causes strong local influences on the
observed data. The strong microscale variations are
even motre pronounced for automobile exhaust. Hence
the selections of station sites and the real representation

* of the observed data are quite important. On the other

hand, the computed results can only represent mean
concentration over a grid size which neglects microscale
variations within that grid. The detailed. microscale
concentration distribution can only be resolved with a
subgrid model such as that of Johnhson ef al. (1970).
Such a subsystem for this model requires further
developments. The excellent results at stations 36, 28
and 33 are apparently free from the effects of horizontal
inhomogeneity and local influences, since these stations
are located in relatively low emission areas far from the
central region. The concentrations at these stations
vary by two orders of magnitude depending on wind
direction. These large concentration fluctuations are
due to advection and are reproduced quite well by the
model. The two sets of measured data, viz. 2- and 24-hr
data, are also shown in Fig. 4. The 24-hr data are
usually lower than the 2-hr data. On the 4th,20th and
21st, the computed values at station 33 agree well with

v, TaBLE 2. Correlation coefficients of computed vs observed
24-h averaged SO; concentrations,

Objective analyzed Turner’s analyzed

Station wind field wind field
no. Linear scale Log scale Linear scale Log scale
3 0.380 0.334 0.398 0.325
15 0.617 0.598 0.635 0.620
17. 0.363 0.466 0.408 0.502
23 0.471 0.647 0.444 0.642
33 0.832 0.725 0.830 0.718
4 0.177 0.284 0.220 0.313
10 0.139 0.145 0.105 0.125
12 0.830 0.821 0.812 0.804
28 0.828 0.886 0.823 0.878
36 0.914 0.910 0.937 0.940
Total 0.806 0.659 0.809

0.654
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TasiE 3. Correlation coefficients of computed vs
observed 2-hr averaged SO, concentratlonq

Objective analyzed  Turner’s analyzed

wind field wind field
Station Numbers Linear  Log Linear  Log
no. of cases scale scale scale scale
3 295 0.328 0.322 0.301 0.295
15 232 0.485 0.443 0.479 0.444
17 290 0.440 0.459 0.425 0.450
23 267 0.486 0.591 0.468 0.584
33 235 0.588 0.680 0.586 0.677
4 268 0.187 0.438 0.195 0.435
10 281 0.230 0.250 0.231 0.247
12 275 0.648 0.686 0.629 0.663
28 282 0.639 0.730 0.626 0.732
36 286 0.617 . 0.769 0.605 0.782
Total 2711 0.531 0.704

0.706 0.525

results of this model, e.g., stations 36, 28 and 12, follow
closely the trend of observed data, although the ob-
served data do show a highly fluctuating pattern. Hence,
the use of this model for short-term pollution prediction
is feasible. ‘

For northwest wind conditions which occurred on
the 1st, 3rd, 7th, 12th, 16th, 21st and 25th, the model
underestimated the concentration at stations 3 and 23.
As has been previously mentioned, the advection effects
on the concentration do not appear on the observed
data. Similar underestimated results occurred for the
gouth wind conditions at most of the stations for the
5th, 6th, 9th, 14th and 19th days. It was found that
hlgh temperatures are associated with these days The
cause of underestimated results on these days is not
completely clear. However, south wind conditions
during our simulation period generally follow warm
front passages. During such passage, emission may be
underestimated due to unseasonable warm air. Also, the
air motion and atmospheric stability are more com-
plicated than has been specified in the model. Quite
often, the computed trends have a phase shift from the
observed data whenever air temperatures change
rapidly. This indicates that the emission rates may have
a certain time lag when responding to air temperature
changes. The exact duration of the time lag seems to be
quite complex and requires further investigation.

In general, the trend pattern of computed values
follows reasonably close to that of the observed data.
This is an important consideration on the feasibility of
the model for short-term pollution prediction.

A few of the peak concentrations which appear on
‘Certain stations in Fig. 6 are mainly due to the influences
of the large industrial sources near Alton, located 30 km
north of St. Louis. These occur under north wind
conditions. This phenomenon is strongly evident on
3 and 16 February, on the morning of 19 February.at
22 stations, and somewhat weakly at noon on 4 and
all February, and on the mormng of 24 February at
cast-side (even number) stations. Thus, those large
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industrial sources contribute significantly to concen-
trations under this wind condition.

The correlation coefficients between the computed
values and the observed data at ten stations are shown
in Table 3. The correlation for all 10 stations is 0.531
in linear scale and 0.706 in log scale, The correlation
based on Turner’s analyzed wind field, which is also
shown on Table 3, is very close to that based on objec-
tive analyzed wind. This is a 529, improvement from
the Gaussian plume model which has a correlation
of 0.347 based on regression line.

d. The frequency distribution of concentrations

The frequency distributions of combined 2-hr data
at nine stations (excluding station 10) for different wind

directions are shown in Fig. 7. The agreement is excel-

lent for NE and SE ‘wind directions. The maximum
discrepancy in the concentration values between the
20 and 80 percentiles is 10 and 20 ug m~ for NE and SE
wind conditions, respectively. The computed results
overestimated the concentrations for NW winds and
underestimated them for SW winds. These discrepancies
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Fic. 7. Comparison of observed and computed 2-hr averaged
frequency distribution of SO2 concentration according to wind
sectors (combined data from nine stations).
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are consistent with the previous discussion. Since NW
and SW winds often carry cold and warm air, respec-
tively, these discrepancies may well be duc to lag
response of the emission rates to changing air
temperatures.

This can be seen more clearly from Fig. 8 in which
the frequency distributions for different temperature
ranges are shown. The agreement is good when the air
temperatures are between —3C and 3C. Overestimation
and underestimation are seen when the temperatures
are lower than —3C and higher than 3C, respectively.

Fig. 9 shows the frequency distributions at stations
10, 12 and 36, with good agreement at stations 12 and
36, and large underestimates at station 10 due to its
proximity to point sources. The performance of the
model at all ten stations is consistent with respect to
the different statistical analyses. This reveals the
possibilities of further improvements.

e. Spatial distributions of surface concenirations

In Fig. 10, we present a series of noteworthy cases
which show the distribution of surface SO, concentra-

Percentile

I, 9. Comparison of observed and computed 2-hr average fre-
quency distributions of SO. concentration for three stations.

tions under the specified conditions. A summary of
these cases is given in Table 4.

Fig. 10a shows the surface SO concentration field
for a typical west wind condition in the St. Louis area.
Atmosphere stability is nearly ncutral. On this day
(2 February 1963), the meteorological conditions were
quite persistent. The source emission pattern is dis-
tinctly marked by the morning and evening hour peak
concentrations, as reported by most of the stations
(see Iig. 6), and simulated by the model. This figure
shows the concentration field during the morning hour
peak. The distribution pattern clearly indicates that
there are four major axes of local maximum concentra-
tions. These local high concentrations were resulted
from the strong source emissions in the area of Alton,
Granite City, East St. Louis and south St. Louis. The
significant contributions of these sources to the surface
concenirations can also be seen from the rest of the
Figs. (10b-10i). The clongation of the closed isopleths
1s parallel to the mean wind direction. The local Alton
arca maximum (northeast of St. Louis) shows a simpler
pattern than in the St. Louis and East St. Louis areas.

TaBLE 4. Summary of various parameters used in the simulation of SO, concentrations shown in Figs. 10 and 11.*

Fig.no. Day/Hour** dd ff S I Qa Op T Remarks

10a 2/8 289 4.9 0.3 500 88547 10838 -16 typical west wind

10b 25/10 296 9.8 0 773 8140 11825 —12 high west wind

10c 13/4 302 22 1.9 710 4593 7123 —4  low west wind and stable atmosphere

10d 9/2 76 4.0 0.6 270 2732 6023 2 east wind

10e 8/14 19 4.0 —0.7 813 4835 10256 0 northeast wind, effects of emission
sources al Alton area

10f 22/12 274 2.7 —1.8 942 6249 10899 -7 rotating wind, unstable atmosphere

10g 13/18 72 4.5 0.4 1000 4149 9332 0 rotating wind, stable atmosphere

10h 7/24 189 3.1 0.4 369 2115 6293 12 southwest wind, before cold front passage

10i 8/2 354 5.8 0.1 300 1682 6161 7 after cold front passage

1la 2/19 292 4.9 0.25 540 8570 12102 —15 typical west wind

11b 13/3 302 2.2 2.2 700 4593 7123 —4

11c 3/8 358 3.1 0.3 400 7530 10517 —10  north wind

* dd, wind direction in degrees; ff, wind speed (m sec™!); S, stability index; }, mixing height (m); (J4, area source strength (gm sec™)
Qp, point source strength (gm sec™); T, temperature (°C).
** February 1965/LST.

’
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The effect of multiple emissions in the central urban

-area is prominent. The effect of wind speed on the

pattern of the surface SO, concentration field is shown
in Fig. 10b. The total source emission and the atmo-
spheric stability are nearly the same as in the previous
case. The increase in the wind speed results in a some-
what similar but simpler distribution pattern. The
surface concentrations in the central area are reduced
by about half, with the wind speed doubled from the
previous case. This might suggest that the surface
concentrations in the central area are approximately
inversely proportional to the wind speed under the same
prevailing meteorological conditions. However, as will
be seen later, it is not that simple. The surface concen-
trations near Alton, where the point sources are
dominant, are only reduced by 309%,. This may be due to
different plume rise: the increase of wind speed decreases
the plume rise which in turn increases the surface con-
centrations. This phenomenon can be seen more clearly
in Fig. 10c which shows the concentration pattern under
low winds and a stable atmosphere. Although the total
source emission is about 609, of that in the previous
cases, the concentration pattern is quite different. The
surface concentrations near Alton are largely reduced.
There are two reasons for this-—large plume rise due to
low wind speed ; and weak difTusive mixing, due to the
stable atmosphere, which causes S0, to reach the
ground slowly. The same rcasons also explain the
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F16. 10c. Simulation of 2-hr average surface
SOs concentration field.
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diminutic of the local high concentration near Granite
City. The local maximum concentration still occurs at
East St. Louis, but is displaced somewhat castward. The
concentration levels at both St. Louis and East St. Louis
are of equivalent intensity as in the 2 February case
(Fig. 10a) even though source emissions have bcen
reduced 60%. From these three figures (10a—c), as has
been discussed, there is no simple relation between the
surface concentrations and the local source-wind ratio,
Q/4, in these areas under the same wind direction. Thus,
even under the same persistent wind direction, the
variation of the wind speed can alter the concentration
pattern significantly.

We now investigate the effects of the wind direction
upon the concentration distributions. The next four
figures show the different concentration patterns which
result from various component winds; that for an cast
wind is given in Fig. 10d. The four major local maxima
appear clearly (as in the west-wind pattern of Fig. 10a),
except that the locations of the maxima are shifted
westward. This figure clearly demonstrates that the
variations of wind direction can change the concentra-
tion pattern completely. Thus, as has been discussed
already, the concentration distributions are greatly
influenced by atmospheric stability, wind speed and
direction orientation with respect to the source distri-
butions. Moreover, the concentrations in the downtown
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F1c. 10d. Simulation of 2-hr average surface
S0; concentration field.
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St. Louis area usually have greater values during
casterly than during westerly winds.

A case of no morning and evening peak concentra-
tions was reported on 8 February. Instead, a single peak
concentration appears at noon (Fig. 6). This phe-
nomenon is more pronounced for the station located on
the west side of the Mississippi River; the concentration
field is reproduced in Fig. 10e. Throughout this day,
the wind speed and source emission rate were held
quite constant, and the temporal variation in stability
was also small. The reason for this single peak concen-
tration in the daily variation can be attributed to two
factors. One is the rotation of wind direction from NW
in the morning to NE at noon. This tends to make
pollutants in the air remain in the urban area. The
major contributing factor was that the pollutants
emitted from the industrial area (located at Alton) were
transported to the metropolitan center. For all wind
directions, downtown St. Louis has the highest concen-
tration values under the northeast winds. Fig. 10e
clearly expiains the reason. The contribution of in-
dustrial émissions to the concentration in the metro-
politan area were also reported for 3 February. How-
ever, during this day, the wind changed direction from
west to north, then back to west in the morning and
repeated the same pattern in the afternoon. The north
wind condition coincided with morning and evening
peak source emissions. The observed concentration
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Fic. 10i. Simulation of 2-hr average surface
SO; concentration field.
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values at most stations showed sharp peaks during
these hours.

Low wind speeds associated with a rapidly rotating
wind direction will have the effect of distributing
pollutants in a more circular pattern. This happened on
13 and 22 February. On these two days the wind
changed direction more than 180° in a very short
period; the resulting circular trajectory of the air had
a dramatic effect on the transport of the pollutants in
the atmosphere. This is illustrated in Figs. 10f and 10g
for 22 and 13 February, respectively. The former is for
an unstable atmosphere and the latter for a slightly
stable atmosphere. Apparently, atmospheric stability
has little effect on the distribution pattern when the
wind direction is changing rapidly. However, one still
can notice the effect of final wind direction on these two
figures. Our experience indicates that a steady-state
model is not able to reproduce the resultant concentra-
tion fields shown in Figs. 10f and 10g. It should be
noted that concentration values show a great temporal
variation from one station to another due to the orienta-
tion of source-receptor locations and its relationship
with respect to wind direction. In some cases, a different
trend is reported [e.g., stations 28 and 36 on 22
February (Fig. 6)]. The comparison of computed
concentrations and observed data during these periods
is remarkable. This indicates that model computation
is able to respond to fast changing atmospheric condi-
tions. Thus, the concentration distributions also depend
on the history of the wind.

A cold front passed the St. Louis Metropolitan arca
at 2400 LST 7 February. Figs. 10h and 10i show the
concentration fields before and after the frontal passage,
respectively. In a 2-hr period, the wind changed its
direction from southwest to northwest and picked up
speed. In the same period the ambient temperature
dropped from 12 to 7C, and eventually reached 0C. All
stations reported a sharp decrease in concentration
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during this period followed by rapid increase after
frontal passage (Fig. 6). The model is able to predict
this trend pattern. However, there is a slight time lag
in the observed minimum as compared with the com-
puted value. The reason is quite complicated. We tend
to agree that the disparity between the analyzed and
actual wind ficlds probably is a contributing factor.
Fig. 10h also represents a typical concentration field
for the St. Louis area under southwest winds.

f. Vertical distribulions of concentrations

Very few up-to-date investigations have been made to
understand the vertical distribution of pollutants in an
urban atmosphere. While our model computes the three-
dimensional distributions of SO, concentration, un-
fortunately, there are no observational data to verify
its results. The following discussions are some phe-
nomenological conclusions indicated by the computa-
tional results.

Figs. 11d-¢ show vertical cross sections (v-z plane)
of SO, concentrations.

The chosen cross section which is located 19 source
grids from the bottom (see Fig. 1) passes through down-
town St. Louis. A summary of these cases is included
in Table 4. Fig. 11a represents the vertical concentration
pattern parallel to the wind for medium-strength west
winds and an unstable atmosphere. Two distinct con-
centration maxima occurred east of the St. Louis and
East St. Louis arcas. Large amounts of SO, were
dispersed up to the mixing height due to high turbulent
mixing under unstable conditions. The slopes of the
isopleths at downtown St. Louis are Jarger than those
at rural areus duc to large urban roughness. The
high concentration and large slopes of the isopleths at
East St. Louis were caused by the elevated industrial
sources. Fig. 11b is for a case of low west winds with a
stable atmospherc. Even with lower winds the slopes of
the isopleths are much smaller than those in the previous

wind = 4.9 MPS 292 Deg,, Temp, - -15°C, S - 0.25, Mixing Height - 540 M
1524 m [nversion Base
Plotting Interval = 50 ug/m3
540....‘!!'_, .*,.1 —T T T T
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Fic. 11a. Simulation of hourly averaged SOs concentration field in the x-z plane.
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case due to low mixing under stable conditions. More-
over, the concentration distributions in both cases are
not similar, even though they both are for the same
wind direction. The local concentration maxima occur
on the surface in the former case but not in the latter.
The elevated local maximum at East St. Louis in the
latter case is due to low mixing in the stable air flow;
thus, the plumes from the elevated sources are dispersed
slowly. Thus, the vertical concentration distribution
along the wind direction is influenced by roughness,
stability, and the source position. Fig. 11c shows the
crosswind concentration pattern under low north winds
and unstable atmospheric conditions. The local concen-
tration maximum was displaced westward due to the
different wind direction. The concentrations at down-
town St. Louis are largely increased due to the low
mixing height and unstable conditions.

From these three figures, it is clear that the vertical

concentration distribution of pollutants is neither
uniform nor similar in the mixing layer. The hypothesis
of constant concentration in the vertical is only achieved
(approximately) at a far distance from major source
emissions and under unstable atmospheric conditions.
The slope of the isopleths on the upwind edge is related
to atmospheric stability. Horizontal wind speed has no
appreciable effect. Other parameters that might affect
this slope are change in surface roughness and spatial
distribution of source emission. These figures indicate
that the vertical concentration distributions are as
irregular as horizontal concentration distributions.
Thus, no obvious simplification can be made. Such an
attempt requires further investigation.

6. Conclusions and recommendations

The findings of this investigation provide some in-
sight into the relationship between concentrations and
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sources and their dependence on various parameters.
The results also indicate the capabilitics and limitations
of the modelling approach. The main attractiveness of
this model is its rather consistent performance under the
various conditions which occurred within the 25-day
test period. Consistent performance of the model was
especially satisfactory for both strong and light wind

conditions. Similar performance was noted for sudden -

changes of wind directions. This is an Improvement
over the Gaussian plume model tested for the same
time period. In addition, its major advantages are a
large flexibility in handling cases with arbitrary distri-
butions of sources with varying emission rates, with
spatial and temporal variations of wind (including
vertical wind), eddy diffusion coefficients, stability, and
mixing height. It also can deal with spatially varying
surface roughness and topographical conditions as well
as nonlincar chemical reactions. With growing availa-
bility of data and the advance in the understanding of
urban  meteorology, atmospheric turbulence and
chemical reactions of pollutants, the full potential of
the model will be more appreciated in the near future.

On the other hand, its current disadvantages are
those of neglecting microscale variations of pollutants
from concentrated sources, and the detailed urban
effects upon the pollutant dispersion. The shortcomings
of the numerical method are the constraints of the
integration time step required by the stability, accuracy
criteria, and the inevitable numerical errors. The latter
does not appear to be a severe limitation. The newly
developed methods (Gazdag, 1972; Orszag, 1971) can
provide very accurate numerical results. This method
can be applied whenever the accuracy requirement Is
such that the errors from the current method can no
longer be tolerated. More efforts are needed in grid
resolution improvement by introducing a subgrid model.

In addition, the effect of the urban area on creating a
non-equilibrium atmospheric turbulent structure needs
further investigation. This kind of study may give more
information on the turbulence diffusion, vertical air
motion, and spatial variation of atmospheric stability
and mixing height over the urban area. Improvements
on the input data are also necessary. The estimated
diurnal varying emission rates which are governed by
the ambient air temperature seem to be inaccurate
during the early periods of unseasonably warm or cold
spells. Improvement may be made by considering the
effects of the history of the air temperature upon the
emission rates. The site of the monitoring station
should be selected carefully so that the measurements
are free from local influences and therefore provide a
better representation of the ambient air quality. The
applicability of the bulk Richardson number and the
horizontal wind fluctuations to determine the atmo-
spheric stability requires further study. With respect to
the procedures for handling the vast amounts of input
and output data, some auxiliary programs are needed.

SHIR AND L. J.
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Continuous graphic displays of the data and various
statistics are very uscful in understanding the complex
phenomena which result from such an immense amount
of data. After all, any attempt at research modeling
should first aim toward understanding the overall
phenomenon rather than emphasizing the simplicity
and convenience of the model.
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6. Finite Difference Scheme for the Horizontal
Advection terms of the Concentration Equation,
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Finite difference scheme for the horizontal
advection terms of the concentration equation.

We shall consider an equation

dc _ _ 3duc _ dvc
EE- Tl T (1)

and grids layout as shown in Figure A-1. The notation used

in Part I of this report is retained in this section.

We propose that the solution of equation (A-1l) is to be
approximated by a second order, central finite difference
scheme with the application of the flux corrections. A
time splitting method* will be employed to compute two terms

on the right-hand side of equation (a-1).

Refer to Figure A-l, the rate of change of the mass (concen-
tration value <c¢) at grid point (i,j) is depended on the fluxes
cross through the edge surfaces at a, b, ¢ and d. Note that
the grid cell represented by the grid point (i,j) has the size
of %(Axi + Axi_l) and % (ij + ij_l) in x and y direction
respectively. The following discussions apply to non-uniform

grid spacings.

*It is also called "fractional-step method" or "splitting-up
method." It is a method to replace a multidimensional
problem by a succession of one-dimensional problems. (See
Chapters 3 and 4 of "Numerical Methods in Weather Prediction"
by G. I. Marchuk, Academic Press, New York, 1974.)
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Expand C with respect to time at grid points (i,j) in a
Taylor's series, we have

n+l _ n dc 3%c 2
i30T Gy |y U8 | LP 4 o et a-2)

Applying equation (A-1l) and assuming u and v do not vary in
a time step, (this is relevent to our problem because u and v

change every hour) equation (A-2) becomes

n
Pt = ciy + ot (- s . _avc)
3 3 Y 14
(8t)2/ 3 .duc 5 _avey |
t ('ﬁu‘?{"* 'a—y"'aT) 14
n
(st)?/ 9 dve , 3_ _3dvc
t =3 ( 3% Y3yt 3y Vay ) iy (A-3)
or
n+tl _ n A on Ao n (6t)2< 3 dve , 3 _duc
Cj37 = Cyy + Ulcgyl + VIC 1 + == (5% Yoy * 37 Vax )
(A=4)
-===0YOoss terms—-—--
where
n 2 n
A
o B duc (8t) (g_ Buc) -5
utcgql = =6t == | + F—{xux )|, @
1] 1] i
A n ) n 2 n
- - dve (8t) ) dve
vic, 4! 0t =5 5 T (By 5y )

ij (A-6)
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The cross terms in equation (A-4) can be approximated by a
time splitting method. If we assume that the computation of
the new concentration value at grid point (i,j) is performed

as follows:

*  _n n _
iy < Cij + U[Cij] ’ (rA-7a)
and
n+l * nok
Co.T = C.. + V[c..] . (A=7b)
ij ij ij
It can be shown that
n+l n h n " n 9 auc n
- i 2 (90 ouc
ciit = cly + urci 1 + victl + (s <8y v o2 )
ij
+ 0 [(8t)?] (A-8)
A A

By reversing the order of computation of U, V in equation

(A-7), we have

A A
Mt = cl v u e s e+ 02 (L §X9>
ij 1j ij 1] 9x Yy i3
+ 0 [(6t)°] (A-9)

Egquations (A-8) or (A-9) shows that the computational method
based on equations (A-7a) and (A-7b) is a good approximation
for equation (A-4), if velocity field has a small spatial

variation. Thus, equation (A-4) can be represented by
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ntl _ n N on Aok
cij. = cij + U[cij] + V[cij] (A-10)

The finite difference approximation for equation (A-~5) is to
evaluate the fluxes across the edge surface at a and ¢ shown
in Figure (A-1). Thus,

A
U[C?.] = At [U_(c® .+ B - no_ et
i [ c( i-1,5 cij)/z Ua(Cij Ci+l'j)/2]/%(Axi + Ax,
(At) ? fr72 n n n
- — (U c. - . . - U2 - B
2 c ( ij Cl-l,j)/Axl-l Ua (Ci+l,j cij)/AXi]

/%(Axi + Ax. (A=11)

1-1)

where Ua = Ui+%,j and U, = Ui-%,j' By applying equation (18c)

in Section I-2-C-b, equation (A-11l) can be rewritten as

A

A
vre™.1 = Foretl

Ax  n )
i3 xCi40 T FX[C..] (A-12)

17 >

A A

*
where Fx[C?j] and FX[C?j] have the same expressions as
equations (18a) and (18b) in Section I-2-C-b. Similarly,

the finite difference approXimation for equation (A-6) is

A on " n * .n
vicyyl = Folcyyl - Folcysl (A-13)

1

)
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The flux correction method is applied to compute equations

(A-12) and (A-13). For x direction advection, the flux

correction method is defined as

Bl - e 4 ourch.] (A-14)
1] 1] 1]
where
n _ n R n _
u[cij] FX[Cij] F [cij] , (A-15)
and
FX = min (Cl-l,j , FX) , 1if a ;> 0 ;
= s - . (A-16a)
min (Cij , PX) , 1if a4 < 0 ,
F' = min (C p' £ oo
* S e (A-16b)
_ , (c o *
= min i+1,5 Fx) , 1f O, ; < 0

Similar treatment is applied to y direction advection. Thus
the finite difference formula for equation (A-1l) is '
n+1l n
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