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ABSTRACT

Computer programs for Constrained Stochastic Climate Simulation
(CsCS) and for preliminary parameter estimation are presented. Many of
the parameters required by CSCS, can be estimated by commonly available
- procedures. The remaining parameters can be estimated with the aid of
the programs described in this report. Data input summaries and Fortran
program listings are also included.

This report is a supplement to:

Curtis, David Carleton; and Peter S. Eagleson, Constrained Stochastic

Climate Simulation, Report Number 274, Ralph M. Parsons Laboratory,

Massachusetts Institute of Technology, Cambridge, Massachusetts, May 1982.

0745272
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Chapter 1

INTRODUCTION

The constrained Stochastic Climate Simulation (CSCS) Model is a
stochastic, multivariate hydrometeorological data generation algorithm.

- Hourly values of precipitation, cloud cover, shortwave radiation, long-
wave radiation, temperature, dewpoint, wind speed and wind direction are
jointly generated for the two-meter level.

The theoretical development of the CSCS Model is described by Curtis
and Eagleson (1982) and will not be repeated here. This volume is intended
as a supplement to Curtis and Eagleson (1982) and describes the use of
several computer programs used to estimate parameters for the CSCS Model.

A description of the data entry procedure for the CSCS Model is also pro-
vided. |

Parameter estimation for some of the CSCS Model components is straight-
forward and commonly available procedures can be used. These cases are
noted but estimation details are not presented.

Attention is focussed on those parameters requiring special or in some
cases unique techniques of analysis. The programs developed to estimate
these parameters and their use are described here.

The parameters required by the CSCS Model for each component include:

Precipitation

* mean time between storms

mean storm duration

* mean storm depth



Cloud Cover

* fairweather mean

* fairweather variance

» fairweather lag-l serial correlation
* fairweather frequency histogram

* transition decay coefficient
Temperature

* regression coefficients
* deviations variance

* deviations lag-1 serial correlation
Wind Speed

° mean
* wvariance
* lag-1 serial correlation

* skew
Wind Direction

* mean
* wvariance
* lag~1 serial correlation

* frequency histogram
Dewpoint

* mean

* variance

* lag-1 serial correlation
or

* regression coefficients

* deviations variance

+ deviations lag-1 serial correlation
The parameters needed for the wind speed, wind direction, and dew-
point components can be estimated by standard statistical procedures and

will not be discussed further.



At first glance, the estimation of parameters required for the precip-
itation component appears to be straightforward. 1In fact, it is straight-
forward once the inter~-storm periods and the intra-storm periods have been
properly delineated. (See Curtis and Eagleson (1982), Chapter 9.2, pp.
112-114.) Therefore, the algorithm developed to define inter- and intra-

~storm periods is presented.

The definition of inter- and intra-storm periods is also a part of
the determination of fairweather cloud cover sequences. Algorithms devel-
oped to identify when the fairweather periods of cloud cover occur and to
select these sequences from the observed cloud cover data files are pre-

sented.

The temperature component was developed as an extension of previously
unpublished work by Bryan (see Curtis and Eagleson (1982), Chapter 6, Ap-
pendices C and D). This unique approach to temperature generation required
new algorithms to be developed for parameter estimation. The resulting

computer programs are presented and their use is described.



Chapter 2

PRECIPITATION AND CLOUD COVER

2.1 1Introduction

Parameter estimation for the precipitation and cloud cover components
is combined due to a common requirement, the delineation of inter- and
intra-storm periods. Obviously, the definition of inter-storm periods af-
fects which periods of no precipitation are included in the computation
of the mean time between storms and which periods of no precipitation are
assumed to be a 1lull within a storm. Just as obviously, these defini-
tions affect the identification of when fairweather cloud cover sequences
occur.

Two computer programs are now presented that facilitate parameter
estimation for the precipitation and cloud cover components. The first,
PROGRAM RAIN, scans an hourly precipitation data file, defines the inter-
and intra-storm periods, and estimates the mean time between storms, the
mean storm duration, and the mean storm depth. PROGRAM RAIN also records
the beginning and ending times of fairweather periods given an estimate
of the transition time (see Curtis and Eagleson (1982) Chapter 9.3) from
the end of a storm to the beginning of the fairweather period.

PROGRAM FAIR uses the times of occurrence of fairweather periods as
defined by PROGRAM RAIN to extract fairweather cloud cover sequences from
the observed cloud cover data file. The resulting collection of fairweather
cloud cover sequences is then treated as a new time series whose parameters

can be estimated by the usual techniques.

2.2 PROGRAM RAIN
Execution of PROGRAM RAIN from an interactive computer terminal re-

quires the user to answer four questions:



1. Computer: ENTER INPUT DATA FILE NAME XXXXXX,XXX

User:

Note:

Respond by entering the name of the data file containing
the hourly precipitation data

PROGRAM RAIN expects the precipitation data file to have
the following format

COL 1-10 station identifier
COL 13-14 month (2 digits)
COL 15-16 year (2 digits)

COL 21-76 data (8F7.2)

2, Computer: ENTER NUMBER AND YEARS TO BE SKIPPED NN YY YY...

User:

Note:

Indicate which precipitation data are not to be included
in the analysis by entering NN YY YY... where NN is the
total number of YY's to follow and YY is the individual
years to be skipped. YY corresponds to the 2 digit year
code that appears on the data cards described in the pre-
vious paragraph.

Occasionally, a month may have enough missing data that
it may be necessary to skip the entire month. If only
a few data are missing, the data are read but are as-
sumed to be zero.

3. Computer: ENTER THE NUMBER OF HOURS IN TRANSITION

User:

Enter the estimated number of hours (integer) in the tran-
sition from storm to fairweather.

4. Computer: ENTER OUTPUT FILE NAME FOR FATRWEATHER COORDINATES

User:

Note:

Once

RAIN scans the

Enter the filename using the form XXXXXX,XXX

The output file will have the following format

COL 20-25 beginning hour of fairweather period

COL 26-31 ending hour of fairweather period

these four requests have been answered by the user, PROGRAM

observed precipitation data, establishes the times between

storms and storm durations, records the total precipitation, and finally
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estimates the parameters. PROGRAM RAIN also uses the estimate of tran-
sition time to determine the existance of a fairweather sequence. When
a valid fairweather period is found, the beginning and ending times of

the period are written into the output data file for use by PROGRAM FAIR.

2.3 PROGRAM FAIR
Execution of PROGRAM FAIR from an interactive computer terminal re-
quires one user response.
1. Computer: ENTER COORDINATE FILE, DATA FILE, OUTPUT FILE
User: Enter the file names. for the coordinate file (the out-
put file for PROGRAM RAIN), the data file (the file
containing the observed cloud cover data), and the out-
put file for the fairweather cloud cover time series.
The file names have the form XXXXXX,XXX
Once this response is made, the times of fairweather occurrence are
read from the appropriate file. These times are used to locate the fair-
weather cloud covers in the observed data file. The fairweather cloud
cover data are then extracted and subsequently stored in the output file.
The required fairweather cloud cover statistics are then determined by
standard techniques.
To ultimately find the proper transition period, PROGRAM RAIN and

PROGRAM FAIR are executed several times using different estimates of the

transition period as described in Curtis and Eagleson (1982), Chapter 9.3.
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2.4 Fortran Listing for PROGRAM RAIN



o010
06020
00030
(0049
000530
00060
40070
O0080
00090
G100
00119
G420
06130
00140
06130
00140
00170
U180
(0190
(0200
D210
00220
40230
0Z40
GOS0
00260
06379
00280
(0290
00300
G031
40320
(0334
20349
(0330
D340
00370
00380
0399
G040
0414
(G420
00430

00440

G045
00440
0470
(0480
00490
00300
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PROGRAM RAIN

PRUGRAMMER: DAVID C. CURTIS
NATIONAL WEATHER SERVILE
NORTHEAST RIVER FORECAST CENTER
705 BLOGKFIELD AVENUE
BLOOHF IELD, CT 04042

(263} 722-2014

PROGRAM RAIN 1S USED TO DETERWINE PARAHETERS FOR THE RAIAFALL
COMPONENT USED IN THE CSCS MODEL.- THE DESERVED RAINFALL DATA
IS ALSC SCANNED 7O DETERMINE THE TIME COURDINATES OF THE
INTEWST“RH PFR70ﬁ“ GIVtN Aﬁ tSlxﬁPTt aF |h: ?*ﬁNcIi'GM

FERIJU, Tnt TIKE LGGRDLNHTES oF ?hE BEE;NNINE HNE ?ﬂE ENE QF
# FAIRWEATHER PERIOD ARE GUTPUT TO aNOTHER Daid FILE foR Leite
STATISTICAL ANALYSIS.

COMPUTE RAIN PARAMETERS:
THevooo GTORM DURATION

L1 RPN TIME BETWEEN STORHS
TDEPTH. .STORH DEPTH

DIMENSION DATA(B),DATES{ZS

31
DIMENSION WFWBEGi400;, WrWEND{400)

NOTE: THE DEC-10 COMPUTER USES 5 CHARACTERS/WORD
DOUBLE FRECISION DAFILE, STAID
DOUBLE PRECISION FWFILE
INTEGER DATES

DATA ON/TON/, OFF/7OFF"/

S

INTERACTIVE INPUT SECTION #¥#3R8ssissssssssassss

WRITE (IC,100)
105 FORMAT (//1%, ENTER INPUT DATA FILE NAME XXX 0X0M)

READ (53,1100 DAFILE



(0510
1320
00330
00340
(0530
00560
(0370
(2BG
(030
(0400
00410
00620
00430
(1440
(0630
00460
(04870
(0650
04700
U710
G720
04730
30740
(1730
{0760
06770
G780
00790
G800
00810
(0826
0830
(0840
00854
HIGE]
00879
(08B0
00830
00350
00910
(0920
00930
00540
00950
00940
09970
(0980
009%4
01000
1014

e e

L]
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Lar B TR et
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Lo}

el

[}
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110 FORKAT (&)

NOTE: FHOBRAW RAIN EXPECTS THE FILE SPECIFIED BY DAFILE
TO HAVE THE FOLLOWING FORMAT

CoL 1-10  STATION IDENTIFIER
LOL 13-14  HONWTH 42 BIGITS)
COL 13-16  YEAR (2 DIGITH)
COL 21-75  DATA {BF7.2)

CNOTE: GCCASIONALLY, @ HONTH MAY HAVE ENOUGH MISSING DATA THAT

IT MAY Bt NECESSARY TO SKIP THE ENTIRE MONTH, IF ONLY
A SMALL AMOUNT OF DATA ARE WISSING, THE DATA ARE READ BUT
THE KISSING DATA ARE ASSUMED 7O BE IERD.

WRITE (IC,120)
120 FORMAT (//1%,"ENTER NUMBER AND YEARS TO BE SKIPFED NN ¥Y¥ ¥¥...)

READ (53,1301 DA, (BATESLDY, I=1,KDA)
130 FORMAT (110D

WRITE (iC,140)
140 FORMAT {//1X, ENTER NUMEER OF HOURS IN TRANSITION':

READ {3,143} NTHANS
145 FORMAT (D)
WRITE (IC,144)
145 FORRATI//1X,"ENTER OUTPUT FILE NAME FOR FAIRWEATHER COORDINATES)

KEAD {5,147) FWFILE
147 FORMAT (A

NOTE: THE QUTPUT FILE DESIGNATED BY FWFILE WILL HAVE THE
FOLLOWING FORMAT
COL 20-Z3 EBEGINNING HOUR OF FAIRWEATHER PERIOD
COL 26-31 ENDING HOUR OF FAIRWEATHER PERIOD

END INTERGCTIVE INPUT #¥388333843853 05 paaseanbast

It =3
IRRITE = Z8
INPUT = 21

GPEN (UNIT=INPUT,DEVICE="05K°, ACCESS="5EGIN'  FILE=DAFILE)
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01020 OPEN (UNIT=IWRITE,DEVICE="DSK’,ACCESS="SEQOUT® ,F ILE=FWF ILE)
01030 €

01040 €

01050 C INITIALIIE VARIABLES

01080 €

01070 HISS = ©

01080 STORM = 7

31090 TOEFTH = 0.0

01100 BEPTH = 0.0

01110 BURAT = 6.0

01120 R =00

61130 S = 0.0

01140 THETHN = 0.0

01150 STORMS = 0.0

01140 NHOUR = 0

ol ORY = 0.0

01180 NEWE = @

01199 NFWE = 0

01200 IDBUE = 0

0210

01226 €

01230 190 CONTIRUE

01240 C

01250 €

(1260 © READ THE HOURLY RAINFALL DATA

01270 €

01280 READ {INPUT,200,END=500) STAID, X0, KYR, (BATA(D},I=1,8)
01290 200 FORMAT (A10,28,212,41,8F7.2)
01300 . €

1310 © CHECK 10 SEE IF THIS DATA SHOULD BE SKIPPED
01320 €

01330 IF {NDA.EG.D} B TO 221

01340 B0 220 1 = 1,NDA

#1350 IF (KYR .EQ. DATES(I}) BO TO 19D

01369 220 CONTINUE
41370 221 CONTINUE

01380 C

01390 © HOW ANALIZE THE DATA IN THE CURRENT RECORD
01400 C

(1410 e 30t i=1,8

1420 €

11430 NHOUR = WHOUR + 1

G144y C

01439 C CHECK IF RAIN OCCURRED

01460 €

(1479 IF (DATA(I} .BT. 0.0043) 60 10 330
01480 €

01490 [ CHECK IF DATUM IS HISSING

01300 C

01510 IF (DATA(D) LT, -990.0) MISS = MISS + 1

01520 IF (DATA{I} .LT. -990.0) DATALD) = 0.0



—
(4]

1330 C

(1340 C RAIN EBUALS IERO. THEREFORE, WE ARE BETWEEN STORHS.
01330 C

13460 IF {(STORM .E€. OFF) B0 7O 319

01570 C

(1980 C FIRST HOUR OF NEW INTERSTORM PERIOD, TURN STORH FLAB DFF,
01590 € UPDATE STORM DURATION COUNTER, AND RESET TINE BETWEEN STORMS.
Glend G

T3] STORM = OFF

01420 BRY = ORY '+ 1.9

(14630 TR = TR + DURAT

(11649 TDEPTH= TDEFTH + DEFTH

01430 DURAT = 0.0

01660 BEPTH = 0.0

ne7 L

71680 L RECORL THE HOUR OF THE BEGENNING OF AN INTERSTORH PERIOD
01690 C

41704 HFWE = NFWB + |

1710 NFWBEG (NFRE) = NHOUR

Wi c

01730 IF (1BBUB .tE. © 1 BO 70 310

41740 WRITE (IC,309) NFWHEG(NFUE},NFWh, NHOUR

(1730 309 FGRMAT /1%, BEGINNING' 316}

gi7és O

1770 C

01784 310 CONTINUE

0179 L

1800 L UPDATE TIMt BETWEENW STURKS CGUNTER

0ME10 C

(1820 TBETWN = TRHETWN + 1.0

01830 BG 10 309

gigag L

01850 £

01860 L

01870 &

01883 € FRAINFALL 15 SREATER THAN [ERO. THEREFORE, WE ARE IN @ STORN.
0ig%0 L

1900 330 IF (STORH (EB. ON) B0 TO 340

g1t C

1920 [ FIKST HOUR GF NEW STORM. TURN STORM FLBE ON, UFDATE TIME BETWEEN
01930 © GSTORMS COUNTER, AND RESET STORM DURATION AND DEPTH COUNTERS.
g1y L

01930 STORN = ON

G986 L '

(1970 C RECORD THE BEGINNING OF A4 STORW FERIOD

01980 ¢

§1994 HFWE = HFHWE + |

(2000 NFEEND (NFWE) = NHOUR

§2010 €

42020 IF (IDBUG .ER, 0} 80 70 331

02630 WRITE (IC,352) NFWENDINFWE:,NFRE,NHOUR



(2040
02030

2040 -

02070
02080
02090
02100
02110
02120
02130
02140
02130
0z140
§2174
(2180
02190
Q22064
42214
022720
42230
02240

07330
02340
02370
2389
02390
02400
02410
2420
02439
02440
(2450
02440
02470
(2480
(2450
425300
02310
02320
2330
02340

16

352 FORMAT (11,3X, ENDING’,316)
351 CONTINUE

(o]

IF( TBETHN .BT. 2.01 ) 60 70 358

THE CURRENT INTERSTORM PERIOD WAS LESS THAN THREE HOURS LONG,
THEREFORE IT IS AGSUMED TO BE 4 LULL IN THE STORM RATHER THAM
A PERIDD BETWEEN TWO DIFFERERT STORMS. READJUST THE COUNTERS
T0 REFLECT THIS.

Lo o B e A o B e o]

BRY = DRY - 1.0

DURAT = DURAT + THETWN
TBETWN = 0.0

&0 10 360

338 CONTINUE

L]

5 = TBS + THETMWN
STORNS = STORMS + 1.0
THET J

360 CONTINUE
£ STORM CONTINUES

DURAT
DEPTH

DURAT + 1.0
DEPTH + DATALD)

n n

L
340 CONTINUE
L
301 CONTINUE
C
[ END OF 4NALYSIS DF THE CURRENT RECORD. GO READ THE REXT RECURD.
£
60 1@ 150
L
L
300 CONTINUE

END OF DATR REACHED. NOW FINISH ANALYSIS OF THE FINAL PERIDD
AND ESTIMATE THE PARAMETERS.

SRR TR

IF (STORM .ER. ON) GO T8 5310 -

LU |

REACHED END OF THE DATA SET DURING AN INTERSTORM PERIOD. ASSUME
THAT THE INTERSTORM PERIOD ENDS AT THE SAME TIME AS THE DATA SET.
NOW UPDATE TIME BETWEEN STORNS STATISTICS.

[ B - B o]

TBS = THS + TBETWN

e



(2550
2560
2370
2380
92390
G600
02819
02620
02430
(2640
(2630
02660
02674
{17480
(12650
02709
42710
02720
02130
02749
02750
2740
2770
42780
027%0

02870
(2880
(7599
GZ500
02918
02920
02930
02949
G2930
(42940
02976
02980
(42990
03000
63010
03020
(3039
03040
03050

Lo TRt o B e B ]

L]

i

Lane T e B v O e

[ Snr Y o T B O |

[a)

«a

L ]

L I ]

[l

L

310 CONTINUE

REACHED THE END OF THE DATA SET DURING & STORM PERIOD, ASSURE
THAT THE STORM PERIOD ENDS AT THE SAME TIME AS THE DATS SE
NOW UPDATE THE STORM STATISTICS.

TR = TR + DURAT
TDEFTH = TDEFTH + DEPTH

920 CONTINUE
DETERMINE THE ENDING HOUR FOR THE LAST INTERGTORM FERIOD

NGTOF = APWt
IF ( NFWB .LE. NFWE } 50 TD 330
NEWE = NFMWE + |
NSTOP = NFWE
NFWEND(NFWE} = RHOUR
390 CONTINUE

EXAMINE THE INTERSTORM PERIDOS

DETERMINE IF A FAIRWEATHER PERIOD EXISTS. IF VES, WRITE THE
BEGINNING AND ENDING HOURG OF FAIRWEATHER SEGUENCE TO THE DATA
FILE. [IF NOT, THE INTERSTORM PERIOD IS MOT LONG ENDUGH 10
CONSIDEN. THEREFORE GKIP AND B0 TO NEXT SEGLENCE.

o0 369 [ = 1,NSTOP
NFW = NFWEND{1} - NFWBEG(D)
IF ( IDRUG .EB. O 80 1O 582
@RITE (IC,563) I,NTRANS,NFW,NFWEND{I} NFWEES(D)
263 FORMAT { 1X,318)
36z CONTIMUE
IF ¢ WFW LE. Z2#MTRANS) B0 TO 349

DELETE THE HOURS IN THE TRANSITION, LEAVING ONLY THE FAIRWEATHER
FERIOD.

NFWE = NFBBEG(I} + NTRANS -1
NFWE = NFWEND(I) - NTRANS

WRITE (IWRITE,533) NFWE, NFWE
353 FORMAT (2110}

IF { 1DBUG .E@. 0 ) BO TO 359
WRITE (IC,356) NFik, NFHE
336 FORMAT (1X,1BX,218)



3069
03074

03080 .

430%90
03100
43119
43120
03130
(3140
43130
(3160
23179
43180
43199
43206
(3214
(3220
§3234
43249
03250
93280
03279
43380
43304
03314
93320
G3330
43349
43330
(3360
(43370
03380

L3 B v I Aor]

[ T I A e T e I

~

€

(]

¢

9

0

18

559 CONTINUE

360 CONTINUE

CALCULATE THE PRECIPITATION PARAMETERS

COMPUTE MEAN VALUES -

TR = TR/STORNS
TOEPTH= TDEPTH/STORMS
TBS = THS/DRY

WRITE (iC,390)
39C FORMAT (1H1,Z(15(5H N

WRITE (IC,400) DAFILE
400 FORMAT (1X,4(SHesess §,° RAINFALL ANALYSIS 7, 4{THaesss)/
$ 125,410//)

WRITE (IC,310}
410 FORMAT (13,710,787, 720, TR, 730, 7H, T40, " STORHS®, 50, IRY' )
WRITE (IC,420) T8S, TR, TBEPTH, STORNS, DRY
420 FORMAT {18,F5.1,T17,F5.2,727,F5.3,T41,F5.0,T49,F5.0/// /1

WRITE (IC,4001 NHOUR,MISS
400 FORMAT (1X,T10, NHOUR®,T20, MISSING'/T9,14,721,15///}

§T0F
END
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2.5 Fortran Listing for PROGRAM FAIR
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00010
G60029
00030 -
00040 FROGRAM FAIR
00039
00080
00079
00080
00030
06100
0110
40120
09130
00140
G130
01469
G070
0180
0194 DIMENSION NFWBEG {4003, NFWEND(400), DATA(744), FRDATA{480)
24200
00210 DOUBLE FRECISION FWFILE, DAFILE, CLFILE
(0220
00230
0244
09250
002460 ITERM
00270 IFN
00280 104
yLlt 1oUT
go36G  C

00310
gi3zg €

00330 WRITE (QTERM,100;

G340 100 FORMAT (771X, ENTER COORDINATE FILE, DATA FILE, DUTRUT FILE®}
350

(3B ]

S E L e E ISR EE NI IR EINRELENUNSESEIOCEENEETOEATINDEEII NSNS

(]

GIVEN THE COORDINATES OF FAIR WEATHER SEQUENCES DETERMINED FROM THE
PRECIPITATION DATA USING PROGRAM RAIN, SELECT THE SERUENCES
OF FAIRWEATHER CLDUD COVER FROM THE OBSERVED CLGUD COVER FILE.

FROGRAMMER: DAVID €. CURTIS
' NATIONAL WEATHER SERVICE
NORTHEAST RIVER FORECAST CENTER
705 BLOOMFIELD AVENUE
BLOOMFIELD, €T 06002

[ B I o T e B e N o Y e T e B o B S N ]

H03-722-2014

L o B ]

(o]

SELECT 1/0 UNIT NUMBERS

[ e I e IR I o}

[N S N ]
ot P

far]

Dand)

00360 READ (ITERM, 105 FWFILE, DAFILE, CLFILE
G370 103 FORHAT (34}

00380 O

00390 OPEN (UNIT=IFW, DEVICE='DSK®,ACCESS='SEGIN' FILE=FWFILE)

00400 OFEN {UNIT=1DA,DEVICE=DSK’ ,ACCESS="SEQIN' ,FILE=DAFILE)

00410 OFEN (UN1T=10UT,DEVICE="DSK' ,ACCESS="SEGOUT" ,FILE=CLFILE)

00420 €

(0430 L FILE: FWFILE ... CONTAINS COORDINATES OF FAIRNEATHER SEQUENCES
00440 C

00450 [OL 20-25 BEGINNING HCUR OF FAIRWEATHER PERIOD
00460 COL 26-31 ENDING HOUR OF FAIRWEATHER PERIOD
G0470 €

00480 € FILE: DAFILE ... CONTAINS DBSERVED CLOUD EOVER DATA

00450 C

00500 C THD "CARDS’ PER DAY IN FORMAT (14F5,1/8F5.1)



G310
G050
04530
40544
D334
(35D
40370
$)380
(4359
(0407
(0410
(0620
(0430
(0640
IR
L]
G3470
LY
G700
00710
GG7Z0
(730
(G740
(4750
00780
0774
G780
00790
Q0800
GusLd
G820
(0830
40840
(0830
0BG
DGB7G
(0860
GOBY0
GO0
00919
40920
00530
00940
00930
00960
40970
GOIBG
00559
01000
g1010

L
C FILE: CLFILE ... ODUTPUT FILE FOR FAIRWEATHEF CLOUD SEBUEWCES.
:
g THD 'CARDS® PER DAY IN FORMAT (16FS.1/8F5.1)
¢
.
L INITIALIZE VARIABLES
.
M=t
NHOUR = &
KW =0
NSTOP = 0
C
€ BET FAIRWEATHER CCORDINATES FRON FWFILE.

B 110 4 = 1,400
READ (IFW,113,END=120,ERR=998) NFWBEG(J}, NFWEND{d:
113 FORWAT (21)
110 CONTINUE

]

124 CONTiNuE

[ e

£
opa
et e
m oo
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KEAD (iDA,130,END=500, ERR=999) DATA
130 FORMAT {18F3.0/8F5.0)

L
L
B 200 1 = 1,744
£
NHOUR = RHOUR + 1
C
C IS CURRENT HOUK WITHIN A FAIRMEATHER PERIOD?
L

IF (NHODUR .LT. NFWBEG(N!) B T0 200
IF (NHOUR .LE. NFWENDIN)) 6O TO 130
K=N+1
60 10 200

130 CONTINUE

L
L
L NoW WE HAVE A VALID FAIRWEATHER DATUM,
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Chapter 3

TEMPERATURE

3.1 1Introduction

Two programs are presented to help estimate the parameters for the
. temperature component of the_CSCS Model. ©PROGRAM TEMPER is designed to
estimate the regression coefficients of the temperature component described
in Curtis and Eagleson (1982), Chapter 6 and Appendix D. PROGRAM TMPGEN
uses the regression coefficients deteymined by PROGRAM TEMPER to create a
"predicted" time series of hourly temperatures. This allows the user to
compare the '"predicted'" temperatures with the observed temperatures. The
differences between the observed and predicted temperatures are then stud-
ied using standard techniques to estimate the required temperature devia-

tions parameters.

3.2 PROGRAM TEMPER

Data can be entered into PROGRAM TEMPER in one of two ways, through
an interactive computer terminal or in batch mode. Currently, PROGRAM
TEMPER is set up for use through an interactive terminal. If the user
wishes to use batch mode, the statement calling the interactive input rou-
tine (CALL TRTEMP in the main program) needs to be masked or removed and
change the appropriate input unit numbers. PROGRAM TEMPER was originally
written for batch mode. Subroutine TRTEMP merely accepts data from an in-
teractive terminal and writes the data to a disk file for later reading in
the main program.

Using the interactive mode, from one to five responses to computer

prompts are required.
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1. Computer: IF AN INPUT DATA FILE EXISTS, YOU CAN DO THE FOL-

LOWING
ACTION RESPONSE
1. TYPE "OLDFILE" EXISTING INPUT FILE IS USED
2. TYPE "NEWFILE" INPUT NEW DATA AS REQUESTED

User: Typing OLDFILE tells the program that the required data
are in an existing file. (For DEC-10 systems filenames
are in the OPEN and CLOSE statements) Program control
returns to the main program where the data are read and
execution begins.

Typing NEWFILE allows new data to be entered and the com-
puter begins a series of prompts requesting the data

2. Computer: INPUT BEGINNING DAY, MONTH, YEAR (4 DIGITS IN YEAR)
AND ENDING DAY, MONTH, YEAR

User: Enter the requested data on one line. Each entry is sep-
arated by a blank or a comma.

3. Computer: INPUT STATION LAT-LONG IN DMS AND TIME ZONE OF STATION

User: Enter latitude and longitude in degrees minutes and seconds
along with the time zone of the station. For example:

42 31 00 72 19 30 EASTERN
4, Computer: INPUT EP, ET, W

User: Enter the requested values on one line separated by blanks
or a comma.

Note: EP = 41 for east longitude
-1 for west longitude

ET = the difference between true solar time and mean
solar time (usually neglected for heat transfer
computations)

W = solar constant (see Curtis and Eagleson (1982),
pp. 54-55)

5. Computer: INPUT DATA CHECK VALUES TEMP LOWER BOUND, TEMP UPPER
BOUND, WIND SPEED UPPER BOUND

User: Enter the values on one line separated by blanks or a
comma. PROGRAM TEMPER uses these values to try and catch
any invalid data that may be in the observed data file.

Note: The new data are written to the input data file. Program
control returns to main program and execution begins:
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If the batch mode option is chosen for data entry, the user must for-
mat an input data file or card deck using the format described in the first
section of the PROGRAM TEMPER Listing.

Five data files are used by PROGRAM TEMPER for various input/output

operations.

1. File DCCTMP.DAT contains the input data described in the previous
paragraphs.

2, File DCCTMP.PRM contains the observed values of hourly tempera-
ture, cloud cover, wind speed, and wind direction. For each
day, 25 observations of each data type are used in the parameter
estimation. The data time sequence is:

11 PM, Midnight, 1 AM,..., 11 AM, Noon, 1 PM,..., 11 PM

In this format, the 11 PM observation appears twice, in the
25th location for day N and in the 1lst location for day N + 1.
These are two data records per data type per day. Each record
pair for each data type is read by the format (16F5.0/9F5.0).
The first two records contain temperature data, the second pair
contains cloud cover data, the third pair contains wind speed
data, the fourth pair contains wind direction data, and the
cycle repeats for day 2, 3,... etc.

3. File DCBCOF.DAT is the output file containing the regression co-
efficients. The file contains two records. The first record
contains coefficients b, to b, and the second record contains

to by. The format for theSe two records is ('BCOEF 0-3',
a1 5/"BCOEF 4-7', 4E12.5)

4. File DCCTMP.OUT is used as an alternative for output normally
intended for the interactive terminal. It is used only when
the I/0 unit number IWRITE does not equal 5, the unit number
for the interactive terminal.

5. File DCCTMP.BUG is used to output any debug information when
any of the internal debug flags are switched on.
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3.3 Fortran Listing for PROGRAM TEMPER



§010
020
Gunli
GOGan
B030
30040
U7
0080
30090
00100
Q0110
00120
a0130
140
0150
00140
a0174

O0isD
150

0230
m-"a}n

GGZ70
00784
(3250
00304
00314
00320
06330
(0340
#0330
(0360
20370
(0360
00330
00400
0410
00420
40430
00444
00430
(440
00470
({487
00491
30304
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L et et enea e e e e e e e e e ar e n e n e eaan et e e e anan e
£
FROBRAM TEMPER
C
C
[ FROGRAM TEMPER IS USED T0 ESTIMATE THE REBRESSION COEFFILIENTS FO
tmmmmmmmmmmmmmumdwmm
£ HONTHLA E’N i
£
[ PROGRAMNER:
g DAVID €. CURTIS
g WORTHEAST RIVER FORECAST CENTER
g 705 SLODMFIELD AVE
£ RLODHFIELD, 0T 0400
L (2631 772-23%0
c
C
INTESER RANGE '
INTEGER SEASON1Z)
c
REAL®B DEBUGIZ0I
REAL¥3 TIONE,TI(4)
REAL KBAROR
L
DIMENGION X¥(8),{XT{8,H)
DIMENSION A31,B(3)
DIHENSION TPRINE(25), THAT(23)
DIMENSION KBAROBI25), BRTENP(2S5], CLOUD(23)
DIMERSION WSPEED{Z3), WBIR(Z3)
DINENSION ACOEF (8), BCOEF(8)
L
COMMON 710/ iREAD, INRITE, [WBUG, IPARM, IECOE
COMMON /0BUG/ NBUG, DERUG
COMMON /SEAS/ NSEAS
COMNON /DRBIT/ PHI,THETAS, THETAL,EE,ET,N
COMMON /SUN/  DELTA, DTSL, SR,55
COMMON /JLATES/ JULDAT, zuLREL JBEGIN, JULEND, JRANGE, NYLFYR
5 .Jcrﬁﬁ ISTOF, JREND,  JVEAR
COMMON /DATES/ I¥R, 1MO, 1DAY, L¥R, LMD, LDAY
COMMON /YSTAT/ YSUM, YSUMSE, aneﬁ, RERUAR
C

DATA T1/BHEASTERN ,BHCENTRAL ,GHHMOUNTAIN ,BHPACIFIC

£
€ SET IWPUT/GUTPUT UNIT WUMBERS
P
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(1020 © USE THE FULLDWING STATENENTS TO READ SUBROUTINE NAMES FOR
G193 © DERUE GUFUT
01040 L

410348 READ (IKEAD,110) WBUS, (DEBUG(I), i=1,NBUG)
1040 110 FORRAT (13,34,7(A8, EX}/(EUX,"AE 281

aa70 €

184G 8000 WRITE (IWRITE,5000) MBUE
Ho9n 9000 FORMAT (1HD, NBUB=®, 21,110}
01100 111 COMTINUE

01110
41120
41130 READ |
gildg j F
01150
01150
01170
(11180
01190
01200
11219
1320 K {
01230 149 FEEHAT
11740 N
(1250

LA L

Lo B ]

1, 1201 IDAY IMG, IVR LDAY,LHO,LY
13%,12,31, If.l? 141}

[
(%]

o
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o

b4

=~
e
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e -
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1740
21270
01 260 PHI = DHS{4)
a1z30 THETEL = DRS(E)
{1300
01340
01320
01330
(1340
01350 i7
(1340 IHETAS
41379 60 10
013860 C

1390 200 IF (TIDNE.NE.TI(Z}} G0 70 2
01400 THETAS = 90,0#2, 083, 141597340,
01410 60 T 300

01420 C

01439 210 IF (TIOME,RE.TZ2(3)) BO 7O 220
0144i THETAS = 103,0#Z.043,14139/360,0
11430 60 T 300

01460 L

[ o B
L]
[}
=
-
m
et
-4
(=
™
wal
=1
™
iaal
w
-—f
<
X
€
=]
tomat
T
=2
(X

CHECK THE TIME ZONE T0 GET THE PROPER STANDARD MERIGIAN OF THE
CESERVER LOCATION

s B o B o T e |

s

IDNE.NE.TZi1}) BO TO
75,042,043, 14159/

@ =
(/-l

300

41470 Z200F iTZDKE.NE.TZ(Q}) ?ﬁ 70 230

91480 THETAS = 120.0%2,083,14159/3460,0

(1490 &0 70 300

o100 €

41310 230 WRITE (IWRITE,Z40)

01524 240 FORMAT (1H1, TIME IONE REQUESTED IS N i
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WRITE (IWRITE,250) TZOME,{TZ{I},1
INGE

s

TR, SHEREE/ T35, SHERREE, BB, SHEEEE/ 136, THERRRS,
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17145
02150
07140
azi76
07180
32190
(32260

14
7

(2354

ATea

42370
(2380
(2390
§2400
0za14
02420
42430
02440
0245(
(7460
02470
02480
02490
42300
42510
47320
02330
47540
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[ (6]
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f o I 2 B o T ]

Lac i e T

TERPERATURE HODEL,
325 CONTINUE

FOR EACH DAY, 25 OBSERVATIONS OF EACH DATA TYPE ARE USED IN THE
PARAKETER ESTIMATION. THE DATA TIME SEQUENCE 15!

{1FH, MIDNIGHT, 1AM, ... , L1AM, NOON, 1M, ... , 11PN,
IN THIS FORMAT, THE 11PH OESERVATION APPEARS TWICE, IN THE 25TH
LOCATION FOR DAY N AND IN THE 1ST LOCATION FOR DAY N + 1.

READ {IPARH,260,END=323) TPRINE
READ {IPARN, 260 END=345) CLOUD
READ (IPORM,240,END=343) WSPEED
READ {(1PARM, 240,END=345) WDIR-

CHECE INPUT DATA TO WAKE SURE DATA ARE WITHIN
REASONRELE BOUNDS,

BO 326 LL = 1,35
L=il
IF {TPRIME(L}.BE.TLE .AND. TPRINE(L).LE.TUBIGD TO 327
CALL DCHECK { JULREL, 1, TPRIME, L)
327 IF (CLDUD(L}.GE.D.00,AND.CLOUDIL) . LE. 1,60} GO 7O 328
CALL DCHECK { JULREL, 2, CLOUD , L
328 IF (WSPEED(L).BE.0.00.AND.WSPEED(L).LE.WUB) GO 10 329
CALL DCHECK ¢ JULREL, 3. WSPEED, L)
329 IF (WDIR{Li.GE.0.00.AND.WDIRILI.LE.560.60) 80 70 324
CALL DCHECK ¢ JULREL, 4, WDIR, L

326 CONTIMUE

ESTIMATE RADIATION ATTENUATION DUE TD CLOUD COVER
ADJUST WIND DIRECTION DATA AS NECESSARY

BO 33 I =1,25 .
KBARCBII) = 1. - 0.50#CLOUD(T) #2Z,
IF (WDIR(D} .BT. 1B0.7 WDIR(I)=ABS(WOIR(I)i-350.)
330 CONTIRUE

CALL DATA ANALYSIS ROUTINES

CALL PRMEST (TPRIME,KBAROB,CLOUD, GRTEMF, WSPEED, NDIR, IRANK,
$ XXT, XY
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(#3060 WRITE (1BCOE,425) {BCOEF{11,1=1,8)

43074 £23 FORHAT (°BCOEF ¢-3 °,4E12.3/°BCOEF 4-7 7, 4E1Z2.0)
algRg O

339G €

0300 €

03114 WRITE (IWRITE,630) VHEAN, RSGUAR

03120 £30 FORMAT (IH 4K, 7HYMEAN = ,2%,FD.2, 10K,

03134 $ { OHRSBUARED = ,zx.Fa.zJ

63140 ¢ ’

a3t5e €

03160 §TGR

03174 END

HASE: [

a3 €

D200 Cuvvennrsnnssnnsrasnsisssssiesnssennessssssssnasrences Creerareeseas
03216 €

(13270 SUBROUTINE TRTEMP (IKEAD)

03230 €

03745 [

33250 [ ROUTINE FOR DATA ENTRY THROUGH AN INTERACTIVE TERHINAL
03260 C

a3276 ¢

(3280 INTEGER Al{aj

03290 REAL#E FILE

03300 REAL#B DEBUB(20) TZONE, Ti{4}

03310 DIMENSION A{3},B{3},BC(T)

G33z0 DIMENSION TPRIME(23)

§3336 ¢

g3340 €

33350 IC=3

03360 €

03370 C

43380 €

g3390 C

3404 WRITE (IC,%0%)

13410 905 FORMAT {1HO,T10, °IF AN INFUT DATA FILE EXISTS, vOU CAN DO THE®,
(3470 1 7 FOLLOWING: 7/

03430 2 T153, ACTION' (T30, RESPONSE /115, s ss v o T30 Tavaeenes '/
03449 3 TiG, 1. TYPE "FOLDFILE® ", T30,°EAISTING INPUT FILE 15 USED®/
03430 4 T10, 72, TYPE *°NEWFILE® "7, T304, *INPUT WEW DATA @45 REBUESTED®//)
03ds0 ©

43470 €

03480 READ (IC,%06} FILE

(1345 906 FORMAT (28}

03300 €

43310 ¢

g3aza €

03330 €

03340 IF { FILE ,E@, °OLDFILE® ) RETURN

03350 IF ( FILE ,EQ, "MEWFILE® ) BO 7O 14

3560 L
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C
C
READ (IC,30) 1DAY,IMD,1YEAR,LDAY,LMO,LYEAR
30 FORMAT (81)
L
C
WRITE (IREAD,35) IDAY, INO, IVEAR, LDAY, LMD, LYEAR
35 FORMAT (2(3X,1%,3%,12,11, 14}
:
;
£
WRITE (IC,950)
950 FORMAT (1H0,  INFUT STATION LAT-LONG 1N DN AND TIME ZOKE OF °
i *STATION')
C
C
READ (IC,500 (AiD},1=1,3), (BUI),I=1,33, TIONE
50 FORMAT { &F, &)
-
.
:
WRITE (IREAD,55) (A{D),I=1,3), (BUI3,I=1,31, TIONE
55 FORMAT (2(3F3.2,54,T51,A8)
-
;
WRITE {IC,960)
960 FORMAT (1HO,’ INPUT EP, ET, W)
T
C
READ (IC,40% EF, ET, W
80 FORNAT (3}
L
£
£
WRITE (IREAD,&3) EF, ET, W
45 FORMAT { 3F5.2)
C
g
WRITE (IC,70)
70 FORMAT (1HO,” INPUT DATA CHECK VALUES®/
$ * TEMP LOWER BOUND, TEMP UPFER BOUND, WIND SFEED UPPER BOUND')
E .
READ {IC,40} TLB, TUB, WUB
£

WRITE (IREAD,70) TLB, TUB, WUB
970 FORMAT (3F5.0)
C
£CCCLCCCECCCCCCLCOCELC. v v . CLOSE. ... .. CCCCCCLCCCOCCELEEEET
£
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43129
03130
42140
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05164
43174
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(13150

85200

U339
(43320
{5330
(3344

03420
33430
(5440
(3430
(3440
03470
09480
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(3520
033340
{3044
(13350
(3340
{3370
03380
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DETERMINE INITIAL JULTAN DATES

CALL JULIAN (1HD,1DAY, YR, JBESIN)
CALL JULIAN (LMO,LDAY,LYR, JULEND)
CALL JULIAN ¢ t,  1,IVR,JULREF)

JULREL = JBEGIN - JULREF
JRANGE = JULEND - JBEGIN + i
JULDAT = JBEGIN - |

IF (JULDAT .BE, HILPYR) RILPYR = NILPYR + 144
NOTE... 1481 = 363 + 383 + 383 + o

THIS SECTION DEFINES VARIABLES NEEDED FOR HONTHLY
FARARETER ESTIHATE

ISTART = JULKEL + 1

CALL JULIAN { LWD, LDAY, IVR, JDATE
JSTOP = JDATE - JULREF + 1

GREND = 1§

THE NEXT SECTION IS USBED EACH DAY 70 UPDATE
THE JULIAN DATE LOUNTERS,

JULREL = JULREL + &
JULDAT = JULDAT + 1

CHECK FOR EMD OF YEAR
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(15440
03450
{13460
{3470
(13680
{15699
45700
45714
03724
(3730
03740
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{15930
(13940
(15930
03940
43970
(3980
43990
(14000
060110
(4020
06030
(6040
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(4041
06070
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30

200

100

11

410
480

38

IF (JULREL .LE. 365 80 10 100
IF (JULKEL .BT. 366) 80 10 200

CHECK FOR LEAP VEAR
[F (JULDAT.NE.NXLFYR) B0 10 200

YES, THERE ARE 364 DAYS THIS VEAR.

UPBATE NALPYR TO NEXT LEAP VEAR.
NALFYR = NXLPYR + 1461
IF{ IDBUG .NE. 0 ) BO T0 980
CONTINUE

RETURN

RESET RELATIVE JULIAN DATE

JULREL =1

CONT INUE
IF{ IDBUG .ME. O ) 6O 7§ 30¢
RETURN

ENTRY DATER

THIS SECTION IS USED EACH DAY TO UPUATE THE JULIAN DATE COUNTERS
IF WONTHLY PARAMETER ESTIMATION 1S USED.

JULREL
JULDAT

JULREL + 1
JULBAT + 1

iF (JULREL .LE. JREND) 68 70 400
UFDATE THE JULIAN COUNTERS

JULFEL = JSTART
JYERR = JYERR + 1

CALL JULTAN (1M0,IDAY,JYEAR,JULDAT)

JREND = J5TOP

IF{GYERR - MOD(JYEAR,41) 400,410,400

IF (LMD.EG.2 .AND. LOAY.EQ.25) JKEND = JREND + 1
CONTINUE



06120
06130
(414G
46130
6180
G170

uuuuuu

(4200
06214
96220
sz4@
LY ST
06260
04270
(42680
[y i]
36300
06310
8320
04330
6340
06330
(16364
06370
06380
(6350
(4400
(6410
(15421
04430
(6440
(15450
(4440
04474
(648(
(4490
(e300
36310
(4320
06330
0435410
06330
(4360
04370
04380
04390
04600
4610
(6620

L]

D]

[yl

[ IR un I

Lanl

[an]

{3}

[ B o o]

[ e B s B o ]

10

IF { IBBUS .WE. O 1 60 10 900

RETURN

904 CONTINUE

DEEUG INFORMATION FOR JULIAN DATE CALCULATIONS

WRITE (IWBUG,920) JULDAT,JULREL,JBERIN, JULEND, JRANBE, NILPYR
$ .b)fﬁﬂl.ubTUF JREND, JYEAR

Tio T

—

720 FORMAT (1H ,7JULDAT=",119,3%,° :!'E£L=’;1xu,;v,” EE

$ /73.’JULEhb— ,Iiu 3%, JRANGE=’ 14
& 21,7 J8TART=", 110, 3%, J5TOP =t 114,
$ 31,’JYEAR=’,11G§

RETURN

END

SUBROUTINE DATT{IDATE, IMO, IDAY,IYR
CONVERT JULIAN DATE TG CALENDER DATE

INTEBER CAL{12,2)
DATA CAL/0,31,59,90,120,151, 181,212, 243,273, 304, 334,
i 0,31,40,91,121,152, 182,213, 244,274, 305,335 /
I1=(IDATE-1) /1461

12=1DATE- (1121441}

i¢=12{=144i

IF(IZ,LE, 365} 6O 7O 10
IF{12.LE, 730} 8D 10 20
IF(IZ.LE. 1095) 50 TO 30
13=3

14=12-1093

G0 T0 40

13=0

14=]2

14=12-343

50 7C 40

20 13=1

60 10 4¢

30 13=2
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47130



41

7434
(7440
(7430

KIONIBHT {EG. 0.00 T0 Z4.00)
EF = +1 FOR EAST LONGITUDE, -1 FOR WEST LONGITUDE
3 = DIFFERENCE BETWEEN TRUE SOLAR TIHE

AND WEAN SOLAR TIME (USUALLY NEGLECTED

07140 HINUTE = A{2)
47156 SECOND = A(3)
07160 L
7170 DNG = DEGREE#3.14159/180. + MINUTE#3.14159/180. /40,
07180 t + SECOND#3. 141597180, 740, /60.
07190 € :
57200 RETURN
07210 END
07220 €
07230 Cuvvnen. C et ehere e reaeeteentaertrer et riraaereraranes
07280
07250 FUNCTION TAU(ST)
07280 L
47270 COMMON /ORBIT/ PHI, THETAS, THETAL,EF,ET, W
G7280 COMMON /10/ IREAD, IWRITE, IWBUS, iFARM, IBCOE
17289 COMMON /DBUB/ NBUG,DEBUS
07360 REAL¥S  ITAU,GEBUS(20)
07310 DATA ITRU 7*TAU*/
07320 €
07330 €
7340 C  THETAS = LUNGITUDE OF STARDAKD RERIDIAN (RADIANS)
07350 € 75TH NERIDIAK FOR EASTERN STAMDARD TIME
07360 € 90TH MERIDIAK FOR CENTRAL STANDARD TIRE
07370 © 105TH MERIDIAN FOR MOUNTAIN STANDARD TIME
07386 € 1Z0TH MERIOIAN FOR PACIFIC STANDARD TIHE
07399 ©  THETAL = LONBITUDE OF OBSERVERS WERIDIAN (RADIANS)
07460 ©  TAU = LOCAL HOUR ANBLE
G7410 L ST = STANDARD TINE IN THE TIME IONE OF THE
07420 C DBSERVER IN HOURS COUNTED FROM

C

C

£

07460 C

07470 € FOR HEAT TRANSFER COMFUTATIONS)

(7480 €

074%0 €

47300 © FUNCTION SUBROUTINE 74U CONVERTS THE DBSERVERS
a7sie € STANDARD TIME T0 LOCAL HOUR ANGLE IN RADIANS

§7926 €

G7530 € ORTAIN TIWE DIFFENENCE BETWEEN STANDARD WERIDIAM #ND
G794 © GBSERVERS MERIDIAN (HOURS!

47230 L

(17340 DTSL = EP#{THETAS - THETALI# 1Z.0/3.14139

47570 €

67580 L COMPUTE OBSERVERS HOUR ANBLE (RADIANS). E = +1 FOR
07356 € MORNING AND E = -1 FOR AFTERNOON {1.E. SOLARNOUN)
G7e0) €

476140 IF (ST.GT.12, + DTSL -ET) E = -1,0000

074620 IF (ST.LE.12. + DISL -ET} E = +1, 0000

07630 €

07640 TAU = (ST + E#12, - DISL + ET) # 3.14159/1%.¢
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ARM, 1BCO

I
142

TAL, EP, ET,H

COMMON /JDATES/ JULDAT, JULREL, JEEBIN, JULEND, JRANGE, NXL
¥R, LHD,

E

THETAS, TH

1
s

DELTA, DTSL, SR, §
IREAD, IWRITE, IWBUG, I

1Yk, MO,

H

1

F

/

i

OREIT/

+
i
7

COMMON /DATES/

COMMON /10

COMHON /75UN/
K

COMHON
§

¢
L
L

08060
08080
08090
08100
08114
08120
08130
08146
08150



(8140
8179
(E1 B
G890
(BZ09
08210
(08270
08230
(8240
0BZ30
082860
08270
(8280
08294

83594
igdul
(5419
08420
ngau

(18470
(8480
{8450
08300
GB310
08370
08330
OB540
(18330
(B30
0E374
(18380

08590
(gang
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SET DEBUG FLAB

1DBUG =
COMPUTE THE ANBLE ADJUSTMENT BETWEEN THE
STANDARD MERIDIAN OF THE DBSERVER’S TIME ZUNE AND THE
OBSERVER’S LOCAL MERIDIAN,
ITSL = EF#{THETAS-THETAL)#3.81972
COMPUTE THE DECLINATION OF THE SUN
CALL DECL (JULREL,DELTA, 5K,S8)
GETERMINE THE LIMITS OF INTEGRATION FOR THE TEMPERATURE
BENERATION ALEORITHH
CALL LIRITS (DiSL, SR,§5,70,RHO,T712,516H8,T23)
IF { I1DBUE ,EB.0 ) 8O 10 951
WRITE{1WBUG, Y50 DELTA, BTSL, 70, RHO,5F, T12,516HA, 55,723 BHI
950 FORMAT (72, SUBROUTINE PR MEST? fT2,7DELTA=" 1Y, Flo. 4,
§ T20.7DT5L =7, 1K,F10.4,740,°T0 = ,!X:r'u.é,
$ Ted, 'RHD =7 14 F10.4,780,°5R =", 14, FlO.4/
$ 12 712 =7, 1X,F10,4,720, SI6MA=", 1), F10.4,
§ 740,758 =7, 1%,F10.4,T40,7 723 =7,1X,F10.4,
H T80,7PHI =%, 11,F10.4)
731 CONTINUE
INITIALIZE THE STANDARD TIME COUNTER.
87 = 4,0
BEGIN LOOF TO ANALYIE TODAY'S TEWPERATURES. COMFUTE
THE SET OF COEFFICIENTS FOR THE TEMPERATURE FROJECTIONS,

06 260 1 = 2,23

THPLAG = TRRIME(I-1)
KBAK = KBAROB{I
16D BRTEMP{T}
CLo cLoupii:
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UPBATE THE STANDARD TIME COUNTER

ST = 81 + 1.0

200 CONTINUE

RETURN
ENE

SUBROUTINE COEF (IRANK, XXT, XV, ACOEF §

SUBRGUTIRE COEF DETERWINES THE REGRES
REQUIRED FOK THE TEMPERATURE HO DE

DIRENSION LWORK (B}, MWORK(B), Als4)
DIRENSION ¥XT{8,8), KYigl, ACOEF (8} ETINVIE, 8)

IWTEGER RANGE, IDBUG

ik

i

COMMON /10/ TREAD, IWRITE, IWBUG, IPARH, IBCGO
ND, JHANBE, MYLPYR

I

CORMMON /3DATES/ JULDAT, JULREL, JBEGIN, JUL

$ (JSTART, JBTOP, JREND, JYEAR
COMMON /YSTAT/ Y‘dﬂ YSUHSQ. YMEAM, RGGUAH

oF
BL
EN
E
b

SET DEBLE FLAG

IDBUG = O

WHEN IRAMK IS LESS THAN THE PROGRAW DIMENSIONS

FGR #XT, PROBLEMS WILL OCCUR ®HEN XXT IS INVERTED.
THESE PROBLERMS ARISE DUE T8 THE WAY DATA IS STORED
IN HATRIX FORM. THE SOLUTION IS TO CONVERT ¥XT43, D)
16 VECTOR FORM, AfL),
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16200 © CUMPUTE MULTIPLE COEFFICIENT OF DETERMINATION
10214 ¢
19230 po 40 1 = 1,8

10230 400 AXY = ACOEF (1isX¥(D) + AXY
16240 €

19250 XXTYY = XXT{1, 1D#YHEANRYMEAN

10280

10274 HEBUAR = {AXY-XXTYY)}/(YSUMSR-XXTVY)

10280 ¢ ’

16290 €
10390 IF { IDBUE .E@. t ) BO T0 919

10310 WRITE (IWBUB,918) JULREL, DXXT, (ACODEF(1d),1d=1, IRANK)
10320 916 FORMAT (IH ,'JULKEL=,I5,3,7DET. OF X¥¥=",E12, 5/
10330 $ ' ACDEF=7,BL2N,ELL, )

10340 € ) -
10350 WRITE (IWBUB,9303F XY IXTYY, NET{L,1),Y5UMSE

10360 F30 FORMAT (iH ,3HARY ,1X,E12.3,9%,0HXATYY,1X,E12.5,51,
16370 $ BHEXT{L, 1) 1K E1Z2.5,5K, 6HYSUMSE, 14, E12.5)
19380 915 CONTINUE

1635¢ €

JUL L] RETURN

10410 END

10420 €

L83 Lt iianieinnansansnnsteansiresnaasssaansosnnsasannasnnsrseessnnes
10440 L

111430 SUBROUTINE DECL tRd4D.DELTA,SK, 551

10440 INTEGER RiD

13470 COHMON /FORELIT/ PHI, THETAS,THETALEF,ET,

10480 COMMON /10/ IREAD, IWRITE, IWBUG, IFARM, IBLOE

10459 CUMHON /DBUB/ NBUB, DEBUG

13300 RE#L 5 IOECL, DEBUBLEY)

‘U)lﬂ DATA IGECL/’DECLY/

L BELTA = DECLIMATION OF THE SUN (RGDIANS)

0540 L FHI = OBSERVERS LATITUDE (RADIANS)

1ase € THETAS = LONGITUDE OF STANDARD MERIDIAN (RADIANS)
19960 L 75TH MERIDIAN FOK EASTERN STANDARD TIME
10576 € SOTH HERIDIAN FOR CENTRAL STANDARD 7TIME

ig580 ¢ 105TH MERIDIAN FOR MOUNTAIN STANDARD TIME
ek O 120TH BERIDIAN FOR PACIFIC STANDARD TIHE
i0s0% T THETAL = LONGITUDE GF OBSERVERS MERIDIAN (RADIANS:
sty € RdD = RELATIVE JULIAW DATE {I.E, WITH RESPECT TO J8N 1)
10820 | GH = STANDARD TIHE IN THE TIME IONE OF TPE (BSERVER
foa30 € I HGURS COUNTED FROM RIDNIGHT (E.6.0.00 TO 24,00}
10840 O EF = +1 FOR EAST LONGITUDE, -1 FOR WEST ‘DNGITUDE
108533 € £l = DIFFERENCE BETWEEN TRUE SOLAR TIME AND

1os60  © MEAN SOLAR TIME {USUBLLY NEBLECTED FOR

10470 C HEAT TRANSFER COMPUTATIONS)

inegs  ©

10490 U LOMPUTE TIME DIFFERENCE BETWEEN STANDARD MERIDIAN AND
10700 © UBSERVERS MERIDIAN {HOURS
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SUBROUTINE LIMITS (DTSL,R,S,10,RHO,T12,516M8,T23)
FIND LINITS FOR TEMPERATURE INTEGRATION

- IT5L
23.00 - TISL

[T =]
1]

Cod
1]

1
i
IF {DISL.LT.0.00 6O 70 50

FIND LIMITS OF IWTEGRATION WHEN OBSERVER IS
WEST OF THE STANDARD MERILIAN

FOR SUNRISE

BHO = AINT(R+1.0) - OTSL
IF {RHO .LT. R} RHD = RHO + |

FOFK SUNSET

S16HA = AINTIS+1] - DISL
tF (5164 (LT, §) SIGHA = SIBMA + 1

FOR LOCAL NOOW
717 = 13,0 - §isL

50 10 73

i CONTIMUE

FIND LIHITS OF INTEBRATION WHEN OBSERVER
1§ EART OF THE STAWDARD HER1DIAN

EHO = AINT(R} - DISL
IF {RHO .LT. H) KHO = RHO +

SIGMA = AINT(S) - DOTSL
IF {SIEMA .LT 81 GIGM& = SIGRA + !

712 = 12,0 - BTSL

CONTINUE

RETLRN
END
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X2 = ¥2 + (12,0/P1)#COS(DELTAY #COS{PHI) # (SIN(B)-5IN{A}}
c
i3 = 6.0
FANGE = &
66 T0 900
L
E_ ———
C
iz =
i3 =
RANG
£
t ...... e ———————————
[
F00 CONTINUE
C
L .
IF { SWICH! .EB, & ) &0 10 905
L
12 = EBAR¥KZ
{3 = KBAR#K3
C
T3 K4 = LD79E-BR(1. 0040, 17400 D%2, ) (THPLABEAD, | #44,
¥5 = TBO#SWICHZ
i& = 5P
¥7 = WDk
L
P
IF { IDBUG.EG.0) RETURN
WRITE (IwBUG,909) CLD, kB4R, 16D
FiY FORRAT {1HO, *CLD=",E1Z,5,2Y, °KBAR=",E1Z2.3, A4, "T80=",
$ ti:.:)
WRITC{IWRUG, 9100 §7, #1, ¥Z, 13, ¥4, ilWhuB, HANBE, T, 4, &
910 FORMATI1E,FE.0, 10, 50E12,5, 14}, 15, FI0,5, 2114, E12. 5}

0o e ) o

e T

Lo B ]

KETURN
END
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SUBROUTINE REGRES (v, X1, K2, X3, #4, &5, X6, 47, K¥, N, X4T )

SET UF THE VECTOR XY AND THE MATRIX AXT TH&T @RE
NECESSARY TO ESTIMATE THE REBUIRED TEWPERATURE EQUATION
COEFFICIENTS, THIS SUBKOUTIME IS CALLED OWCE EACH

TIME FERIOD. {I.E. EVERY TIME THE TEMPERATURE LCHANGE, Y,
IS CORPUTED}

ret

fuvea. IEMFERATURE CHANGE IN LAST TIME PERIOD
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[ e B wr I o]
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3

C IN COLUMN ! SHOULD BE REMOVED FROM THE DOUBLE PRECISION
STATEMENT WHICH FOLLOWS.
DOUELE PRECISION 4,D,BISA,HOLD

THE C HUST ALSO BE REMOVED FROM DOUBLE FRECISION STATEMENTS
APPEARING IN GIHER ROUTINES USED IN CONJUNCTION WITH THIS
ROUTINE.

THE DOUBLE PRECISION VERSION OF THIS SUBROUTINE WUST AL
CONTAIN DGUBLE PRECISION FORTRAN FUNCTIONS. ABS IN ETR
10 WUST BE CHANGED TO DABS.

-
=
o

EHENT

b=1.0
NK=-N

bl B k=i,N
N*'Nﬁfh

a&-h&*r
FiG8=p KK}
b0 20 d=k,N
11=R#iJ-1}
BO 20 I=K, B
14=17+1
{0 IF( ABS{BIGA)- ABSA(Id1)) 15,20,20
13 ElgA=A{id} :
LiKi=1
Hiki=d
g CONTINUE

w2

IRTERCHANGE ROWS

na oU I=1,8
KI=KI+N
HOLD=-A{KI}
dI=Ki-K+d
AlKD=ALL)
A1J1) =HOLD

ol
<

INTERCHANGE CULUMNS

35 1=HiK)
IFUI-K) 45,45,38
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13300 38 JP=N#(I-1}
13310 00 40 J=1,K
13320 JE=NK+]
15330 J1=3P4]
15340 HOLD=- {JK)
15350 ALK =AU
15340 40 A(J1) =HOLD
15370
15380
15350
15460
13410 45 [F(BIGA) 48,4¢,48
159420 44 D=0,0

15430 RETURN

15440 j
15430 IF{I-k

MINUG PIVOT (VALUE OF PIVOT ELEMENT IS

DIVIDE COLUBN BY
1Ga)

CONTRINED IN

&1 Y

B

X

o)

] (=]
-yt
(21

13460 30 1K=NK

13470 AUIKY=A{1K}/ {-B]Ba]
13480 3% CONTIMUE

1549 ¢

isaby € REDUCE MATRIY
isatp ©

13520 o &3 I=1,N

13534 TK=HK+]

13340 HOLD=A (1K}

i3 =1-H

Id=1d+h
133280 IF{I-K} 40,453,480
15390 ol IF{J-K} &2,63,62
13600 b7 Kd=1d-14K
13410 @I =HOLD#A(KI AT
13420 IF{ABS{AILd)).6T,1,E 37,00, 8B8{ALL 1. LT 1L E-37NRITE(S, 93608114}
13430 §36 FORMAT{1X, @{1di=",1X,E12,5}
13640 85 CONTINUE
13650 ©
13660 C GIVIDE kOW BY PIVOT
15870 C
13680 Kd=k-H
19650 0 73 §=1,N
13700 Kd=KJ+H
13710 IF{d-€) 70,75,70
13720 70 a{EII=A{Ed /HIEA
13730 72 CONTINUE
13740 L
13750 L PRODUCT OF FIVDIS
13760 IF {{ALOBIO (D) +ALOGIG{EIBR) 1,LT, 37,00 60 70 77
13770 IF (IFL&R.GT.0) 6O TO 7¢
13780 iFi.ag=1
15790 ¢
13800 WRITE{S, 800
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60 70 140

130 RETURN

130 A{31) =HOLD
ERD

Lessansmssnnssnsssnnsorsssnsrtsnesssssesassnsessnsstassnsssnassenns

c
£
c

14190
14240
y 11}
15240
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16320 OF LENGTH N.
16330
14340
16330 DIMENSION A(Bi, B(B,B), C(8}
16340
14370
14380 B0 S0 1= 1,N
16390 50 LI = 0.0
16400 C

1440 C

16420 B0 100 3 = 1,N
18430 B0 160 1 = 1,N

[ B e B i}

Laur B o]

1048 C
16430 iy = BOLLJp#A03) + Ci1)

16480 L

18470 100 CONTIRUE

16486 €

164506 [

14500 RETURN

ia310 END

LA020 Diiuviuvnnnrassscscatanastssnsantrnsenssnsnnsrrassassnnsansesnsanss
164330 €

14540 SUBROUTINE ATOB 4,8}

14350 €

18360 €

18570 € DERIVE THE TEMFERATURE MODEL COEFICIENTS (1.E.
16580 ¢ ELEMENTS OF VELTDR B) FROM THE REBRESSION VECTOR A
16396 L

18400 L

isale € ... REGRESSID N COEFFICIENT VECTOR

16670 L B.....VECTOR OF TEMPERATURE MODEL COEFFICIENTS
8830 €

4640 L

8835 C alll = &0 Bi1) = B

880 T 4121 = p1 BiZi = Bl

gati L A3 = &z B(3) = B2

4680 [ A4} 3

n
L

a3l =
alg) =4

o o
P -
S LI
> <~ =]
. —
LI
i
[ = =
-

bbb s B peh b e ree e et g bbb
ol
[~2
> S ) 1

L
L
8716 L ail) = 4 7
4720 L aig) = &7 8} = 87
8730 L
740 C
6730 L
YL DIMENSION Aill,B(D
16770 €
16780 €
16796 C
16800 C DETERMINE BY
16810 €

s ipa
18820

1
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16330
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16570
16989
16990
17600
17010
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17030
17040
17050
17060
17070
17080
1705y
17100
171id
17120
1130
17140
17130
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17170
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12210
17220
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17240
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Da I 2]

b

[ oril S I ]
[v =}

e I ]

£

3o o

fad

L]

i

0

ol

B2 = -ALOBIL.0+AIZ))

Ba = B2}/ (-R2D)

GETERMINE BI'S

DO 160 1 = 1,8
IF (1.EG. 2) 6O TG 100
BUI) = A(1148

CONTINU

iaal

0 WRITE i5,300) (3id),d=1,8i
) FORMAT (1H0, '8 VECTOR’, 5¢,4(E12.5,5K1/T15,4(E12.5,50

RETURN
ERD

SUBROUTINE DCHECK (JULREL, ID, DATA, L)
DIMENSION BAT&(1y, TYPE(4), FRTUD)

DATA FHT /7 (1H ,BHJULREL =,1%,13, *'XXKX UATA OUT OF EOUNDS™®
$21,E12,5,3,°°L =77, 24,1207/

DATA TYPE(1}/ TEWP*/, TYPE{2i/°CLE'/, TYPE(3)/ WEP'/,
$ TYFE{41/"WDIR"/

WRITE (5,100) FNT

{00 FORMAT (1H ,1041X,A5)/)

FNT (&) = TYPE(ID}

WKITE (5,FHT) JULREL, DATA(L), L

RETURN
END
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3.4 PROGRAM TMPGEN

PROGRAM TMPGEN uses the regression coefficients estimated by PROGRAM
TEMPER and observations of cloud cover, wind speed, wind direction, and
temperature (for updating purposes) fo generate a time series of "predicted"
temperatures. The predicted temperatures are written to a data file for
Jlater statistical analysis and comparison with the observed temperature
time series.

The user has the option of generating the deterministic component
alone or generating both the deterministic component and the stochastic
component of temperature. This allows'thé user to first generate the de-
terﬁinistic component of predicted temperatures which can then be compared
to the observed temperatures. The resulting time series of deviations can
then be analyzed by standard techniques to determine the required parameters
for the deviations or stochastic component.

Next, the user can generate a "predicted’ temperature time series that
includes the deterministic and stochastic components. The resulting time
series can be analyzed to determine if its statistical properties are ac-
ceptable.

Execution of PROGRAM TMPGEN begins after the user responds to three
computer inquires at an interactive computer terminal.

1. Computer: DO YOU WISH TO ADD THE RANDOM COMPONENT? (YES/NO)

User: Answer YES, if the stochastic component is to be added
to the deterministic component.

Answer NO if only the deterministic component is desired.
2. If the response to 1 above was YES:
Computer: INPUT SEED FOR RANDOM NUMBER GENERATOR

User: Enter any positive integer value that is within the
machine capacity
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3. Computer: MONTHLY UPDATE IS ASSUMED. ENTER 1 FOR DAILY

User: Enter 1 for daily updating
Enter any other number for monthly updating

Note: At the beginning of each daily temperature simulation,
the 11 PM temperature from the previous day is required
as a starting point. (See Curtis and Eagleson (1982),
Chapter 6.2-6.3) If the user chooses daily updating.
the observed 11 PM temperature is used as the starting
point. If the user choses monthly updating, the observed
temperature is only used at the beginning of the month.
To develop a predicted time series for estimation of the
deviations sequence, monthly updating is used.

Three additional data files are used by PROGRAM TMPGEN. File DCTEMP.DAT
contains the remaining input data'and its format is described in the first
section of the Fortran listing for PROGRAM TMPGEN. File DCTEMP.OUT is re-
served for the predicted temperatures. Each day's data has the format
(16F5.1/8F5.1, 5X, I5). The 24 values represent predicted temperatures for
Midnight, 1 AM,..., 11 AM, Noon, 1 PM,..., 11 PM., The integer field, I5,

on the second record is reserved for the Julian date. File DCTEMP.BUG is

reserved for debug output when any internal debug flags are turned on.
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3.5 Fortran Listing for PROGRAM TMPGEN



&4

. i [y]

- . 2

. wl‘.. "r.: [} T

- - 4.4 Lo IS N Ldd

- RV V- el

- (U St e e o 4 Az >

. [ el i Y ] pe- £33 b £

- S it RS W Y | proua ) L1 2] e

- o LE s pT [ Y

- [ S BT B e o ] Lad B

- idd BT pd. XY e (=] x o

- 2 P - e, B o [ I ] — EY

" EL LR L b bad [ aand E

. i et Y [PUEE o] Pl

. e [ [ = oot

« =3 ogmy Y OES it R # 2 ¥ — o

- 3 PV Ry ) [ ' Y

M e S U e A P w e

- o V. B VY | [ () Bod

- EEY CFY eSe k- gy Ll X =3 e

- L) [ N N | [ el (¥4 B

- EX LT3 4ad - = osE = Lad o s

- . B ooel LEL JY o | — S o

- bt (4. LED Lad b JEI pid = B [

- - IE e IS ) [t} Lad il b

. oy L. . 3 [TV - a3 - o

. - I3 =1 I = B [

" [Rar IS 4 [ [ =3 L e £ [t

« [AV RV RV, R R TY] [} s 3 Y

- bme SO Lg) Uk. IXZ LEY — T £ g

- ol vt R e a2r Lt e ] e g3 Lad s -

- [ T s | [~ (2 KRS Lad Smd T B pa o

- [V I VW I it R i [ W e oD o L adiE * -4

- 2= N - e . [ I v B WY et o e ol e

- L =y [V = = i 2 D - D Lad

- O T3 ial KD @ [ e - Y B e XS e

- PR S =3 L fooe ey e ce - T

N [ ¢ I ) 2z e (o) v XD gl R - - [Ro St I R

. - U333 -] o = Sl B O I e

. e Y L) in [ B nd (X2 AT s Ldd g s P )

- (A 33 a0 EXD e <L - 21 Lad ppn ket o - P = o= oL

. ot s I 4 e S —d Ly = | S~ =] e R E A&

- £ LF3 4) ke oD €23 LA — pee IR (] [ Ed o R

- e "> — ke -4 LR 7 . I BV ' X b (X~ T4~ BT o - |

. ide ¥ e CED ZED pm- XD Led (AL RS i e o b b Lad L4 Lag SR

- fd *=4 (2] tad D) a Lad o5 oA WY R R T i (v £ X3 W3 Xy Ll

- Al b= T e [ [ €S2 3 XD em RS o [ b

- -4 [EST R SR A 3 e} byt e =] ! Lo el

- nd L3> Ll e [FY ] [ PR el A ey -

" =} [2 =B e B e Gt | Xkt < L ORZ) TR g ot wd B

. [ oYY . [ [ ory S GE O i 7] A 4 e O e T

- = =3 = o4 - = * — P ot b

- R = (XY e LA T3 L tad - [N £

- (30 I v S e 4 s S p B 5 | e " £ o Vs R e ]

- o [ I o R - R I RXY eed =X X e B [T B R

. =L [ R i e o=} [ Lat [ - | T |

- w3 [ ol > M 3 ¢ [= =4 T ] 3 < - R = AR R

- L) [ Rl S ] [FU R =) [ena) hd E (=] s

- [} Ll 3ROy D an [ [, - 0 -t

. [ =4 €23 . e s } i . L (4 - e

- e =3 i Jor =g ) - L = £ =]

- [ R R~ T X ¥ R of tad b e Ll o feae] ao e L)

- SET A P X B per oo e S [ P4 L

- [t BT TR Sl P~ TER 2y f- LEY e —t [
[0 A T | L% R TR OO0 . T 00 [ N A R R o . S S OO O i 0 R S0 I JONN O O TN o O, T S SN U 0 TN TN R, S 0 TN S 0 S NS, [ O )
i [ e S e o St S s S oou S e B et R B e BT ) =
- L e B e e L B 2o T o Vo BT = B S o i T e ) e~
= e T R R T IR e e e x| 2
Bowr] o s St TS e R S B et R v B e S - B et e D e T ot ¥ L]
bt o e R A s e e S i T k=1

"EASTERN’
*CENTRAL®

4 DIBITS)

§
5
NDS

E

s
H

STANDARD TIME ZONE

ENDING MONTH
DEGREES LATITUDE

NDIN
SECONDS

5.0 DEBREES LONGITUDE
RINUT

3.4

F

F
5-10 F3.0 MINUTES

FHEEHRERREFEE R R R R R R R A R R R R R
11-15 F3.0

23
6-30 F5.0

-3

i-

31-33 F3.0 St
31-38 A8

71-30 14

s e 1o
24-23 12
5

2z

"

2

€ CAkD 2
£oL

L
L
L
L
C
C
L
£
L

(0380
G040
(0410
00420
00430
00440
00450
00440
40470
00480
30490
005300



BIMENSION TFRIM

[y}
=
o L]
oy r— b
2L et ES P Lo et e
ool X E b e 2L b e oL P
el Lt o Bl * €1 X = o3 g3 Ty e
e = Ed - g i ¥y -
e b e #: - ind B Lud * ID oLl 23 o,
e £53 b Lo b +: S e o 5] wwd TED ST e
» & X el B i [oadiE” B (=< b o b
* [ Y R~} » * » e e B £ o. > - Y
b > = E w - Ll £y P — D e
- e} = e - i £ 3 b <30 i e
b & e ol o »: [ e — = LTy 5D e, P
B — L3 e 4 o s R ] - L L s S o
[ - — e e Ed [ S o B [Er = for 4 - '
2 . L I £ [$ed L e~ Ed ST £y Lad » N1 A w. Ty Py
Y » G = Lad uht e <1 £l 2 21 » (=] "’ Lad X3 - ESY a3 3o -+
L . e < Lt - [} - [ * B it ot GRS Y S WY e P
- L. £ [ - 23 Lt} B g - [ SR ] o P £33 P} Lid e e
W e t 621 L g - >+ B 2% o el i e e R - - W b
=D -+ [T5 0 C V- £ B » fie <R < S| e SR Tee MDY 3 NrY b
== -~ od ree bl i - sl " N o [l T+ I YW 52 *
E . et [WE =) B e . [ b [ e I I ] Y [ o [ou Q- Y
. e Y LAl 23 Lk e o 2 e g o e o - [o] [ I 4 -
o Ll £ xn 2D oo » 1ad b [S¥] el i Bt I s - e LN S N, o
B =1 D - = - ot » it bl bt b e obt e e =i A T Y
e =3 b e Bl [ =] . [ ) el [l vl o 3 ) - X o+
- Lt A ] o — - —t - [ S S B fE Qi e R = e B A1 et
* Lol = B VY R b [re *: (¥ ™ o+ P Ea [FE R VY RN SC - 4 s
o o ol 2L e e [, - e # b S e e r— D g Ll opm 'Y
L = R ha bad - Lad $: Lid LAS Lad w: B e (O30 Il he
e Q- OOy b e =] o £ o G~ - L. €3 ;s (= Py
o pa) s =3 Q. @D ;e et - €3 - B wmd ST AZI L) U3 gD >
- b= Ty e~ ED X e e - Lad tadogad - Ldd emd = ladoTED Lad b
"= [l = I bl aw e b -4 - X L e R SIS wea b pee £33 003 o>
e oy byl oo - [ » = W o e R} g L = e
£ L T L RS = e — " e B b bmm e b = I i £y
ot (Y] A el ] e (el B L i [ e WO od e bt 8 | L cen Lo~ R | Y
Pl 5 B TWEN WY ) By o b [ e RS e b CXZ - xs £ Lad ey
B [l - 4 L B4 Lt » t1d ol tei bt lad P [ S 12 ] = = e
- [ QWU WY B n < I - Y o < i - sy > . ke Q. B o [4 B Y R = B S
o [y e de g <3 » ) - [43) h B S OJET » EZ3 SEN e e DD LAS Y —
-5 . ed X el il tad o Lad el Lad b rag i LED et SEDO6S3 ) LR kD e P . P
el - b e 12 o D il e - 3 e L e B =] -3 ol ) Y ™~ -y —
Y - 3 N = N Ba B b - B [HERE Y o R TE A T Y - — X
- b w B wa > HZp DI B VR [+ - A B et = e -
el — b - - - - " - . i el A o ST P XD e Bt 4 ol b —
- k= “Tn L= bt T P o o [ B Lad [ B tad God e — =
» - " - il — P -t Y — 3 e GEL I L e . E Bl Loy LY oy 1 Led -
o w3 [T U3 e iad B [¥¥) b | O ¥ e e S wnOED e sl A T javi B ) a3z
oot (' [ [ he =t o bl - e L I e X Ld e i W ey PR I e ]
- e el > . - = i bk Y P e ad O =
B a ] O] e X1 * o > gt B -t e o - PRy S o
- — — - L 4 <t e Pt S o e Y O g B [ SRS SO = Pined
- 1 [ ' 4 i B 1 B [ L T - 2ED [t 4 g tad idd (ad X0 r
-+ — ~L3 —r B et - — e aved 1y s Lad e ¥ — Load . in h (n piregia o
—— g 1 P [Y W S el (TN Y Y —d Lt
Lae] - Ly -0 i~ e L Y [ming vy o o =
ot e wemd o . ad [ Lad €53 ta o o tad Lad o Lad r—t
==Y = (=] ot £33 [ =] c i [ e e e - Ea — - e =1
[+ 3 [ [} [ £ i (%) [= Ll i L > B e £
= =3 Lo A L ol
L3 (3] [ [} .y B
E
Do R T S QO B, QO B T - A [ - [ G T O I A6 T A . R . N 0 . SO - I . L Y S Qe S, Q4O U W 0 N5 K 0 B S O . Y S S, S o T G e [ B | [
oo Rl o e B o et e ] g e e I o e R o R e Y o
Rl B e I Ve B+ T 5 s B = i e e XX T e sL) e O3 e G e Eed ~
MYt W M W Ly WYty W .o ~ Donliiined [ XX LX) cxa XY cxy Lr ooy 0O r 8
oot T e e SR s Bt S e TR v R v B = Fiont S enni] [ R Rt et TR A e R S atmy
X Sy WS e D aDy D D I O Ferl Lowe o GDhONRd T el aTh Sy S aDn S D ey

Yy

3

=ia
Llid

0

1od

i



(x4 oo IZY LD
o [t T s |
[ L L = )
4 £ KRe -
. . JED QL.
e . (d. L& IED
[ EL P L 32
- [} T e )
Ll L } o | Dl I o | £33
(X3 o (o) [ B (=] [
Erd [ =] =T T I [==]
a2 oot = e lad gt =3
[y 4 (] [ i oed Ll [z}
b 3 =3 Lag r= J =3
e €23 P R (=]
g s [l Lt L ¥ ™ el
=y Xy = e - - =
aBLOLXT e - = - b= v}
W aE P} .~ DD p =)
= Y ¥ =1 Pime e (i e
w1 e e | prid =) =4 L33 (DY Preé ]
o R B ] - fane o W B ] =
e E - 22 [} Gad B =
fumi § - - [wesc} [onnd —— foes | L* rr =3
= = sE e = [ond <3 LR 2
3 L e e | =2 = e et ] noaro )
awd - (L et o4 =] [+ [ L5y €N oo -
3 o tad LA e Lez s L. - I IR ] -
el Xy XD s =3 Xl e - il L3 oLad -
.- . LF] rey P e Ll oo o - [URE % T -
- O e o) ed - - - Ged A £ -
e 3 - . (2] - 3T LAl = .
4 — e f— LXK .4 - .. - o=y - - - -
S i3 - [FU S » BTN S LA - ] - " Ll e -
. ™4 = o - =3 = = - Tl RO et 2
el = s =3 L e ] £ =4 — = L D Lad
-0 L [ 4 — w eed IR CSY e LAl (=) [ - ["¥] [~ I P ke
L [l . L0 ey LI ey e 14l bn -4 Led L, - no . B
[+ 14 (=) [0 peens ] I - TTX Ll b £ 0notAdon -
Pr= = [ [ T - A - 3 o — - Lad €3 oL -
et 1ad L&d e ke JED KXY tn o o ) X - [ ) .
- - i = T PR O ] “JT Xy L. T . pot T3 b -
v e, e~ R cr fme XL gmy ST - T - >4 -t - o R ¥ B -
W3 M il e tomed - La) L3 w ke ke ER S - <] — - - ad S el -
D I - -] L B e M R R Y o B v Sl - R W = | fos) - [E=] LA~ ] "
P Lt B S T I WY R R Y 24 ed X - w b - -
XY e £33 G4 e =iy =} . v W ey [7p) [* 4 =3 Lad e} [ B el ¥ 4 § e )
[ I R Y] ad 5@ . L . e Lad 2T e =3 [ i | )
[ Y e e 14 — o . b ot o~ V— pes | (WU ] £
3D S L. ) Tt e pme TN pes [¥N) [ 0 B i n I - 223 ks R =3
g 3 X [ T o R R R Yo (4} LD Sy e w3 s b bt =4 =
Ll o R e e B PW RN S T t=- LAd ad L0 Ll L o8 [} nwonoa =3
. €21 KX e ad et I3 oDy A2 SE Lad €53 pe o = 3 =] b e (=]
et e 4 Ll B SR ¥ ¢ e BT o B e =Nl + Bl el e L = el o) o]
[ e R ] e e e el TS T ad — o] G e E ['pu]
Pt gt bt g . r~a = [ = =y fuee ]
LY oy NN i o oo @ B Le L& [ — [ ] e e =2
nEToCE A R [ ooy B ey B s B P R o | [l Pt .. [}
Ll tag Lt bad ®OED OCEDOED ED ZET RS ESOUED A KD o 3 ed [ ] L2 a2 LA o ]
o EDOET IED &L OED E R OED O OSSO X [ =L —d je] Lid bad o e
e el o) [ R i B v N o e R et T ol iR S I 3 (¥4 =22 =3 [ . »
(=== R LG QG S A T S Y PO - I A =1 [y tad iy [ =R~
+Fr o jome ]
=4 =)
— =
=
[} .
3 [ L T A T NI, B T 4 [ [, S G . BT W o=}
Prre e e pt B e B n R e S tor R i e Rt S oot R ] R R e i ] P ]
4 pen g L e R I S R e TR = R S e B A B ] o« I = |
Dee et R e B s T i A i e Lan I Zo T 2o B oo} LS S 2o
B T ) R e T T T AT s B S B ) et g et B I s B ]
P R R T T e S e S SR wov S s S o Bt ves SR oo B Remr B v R e ] gt e}

iF UATA FROM INFUT DATA FILE
BLES

R

11E

I

INITIALL

IRANK = 7
TDPREV = 0.0

C
t
€
L
C
£
C

o

i

(1400
01410
01420
31430
144
01450
01440
01470
(1480
01490
§131¢
01320

Y



67

d

AL DATEL

01330

am ww aw -
wa me wm -t
. me ae m
we mm we R
ae 4w aa -
we ue wp

we mE wa =

we we we =1

PR e

we ws oua e

“m ve ww 144

we we ww [y

e "o wm 7] .
e we uw x
e one mm Ll crn
we me ww ot
we n® wnm [ve o
wa we wmw o] E .
T Ll (]
we ma uw X - '
“e me onw Lad — ey
we me owa & Tad e
ne me e = Lad [ SN
= [ ot
X £ - T .
= - '3 = I ey
[ = = - <
o == . [ R Y =1
£ ., ra —d D (5%
[¥7] L EL - L3 1
X Lad e Lad D'} e [r ]
Lot £82 fm e [Ty w— o
bkl £xn 153 B R |
[ b G20 ik LKL - G b foes ]
= g~ 1l AZ EXD e 5]
L. [ u = -4 x
[ Lad =2 s} 2 ] —r _—
2] b 1 Lo, Lot ol =) « )
il et - ;L RS (=1 .1 o= tad Ew S
£xo ] [ ok D d
== == —R W [——] ) -y - P— -
[ - -a i e it res ]
=X - — o - ot " X b
(=4 - - D - [ 2 i~ (LIS R -
Lad (=21 T e =X N ot
. [ e i () =3 Ime — — e ey
& e idd b= o o P =
1ad e B [ (] <L ] h— X1
P "o L [ o e 623 =)
[ B [0 o] e ) o R ot
b [ R £3 - wbd ot = —
w Tl e 2T [t [} [ e i ——
T X3 e LXD s I < Y o] = —
Lad wd [t S T ek e = 2 w— e TR D] i
14t = [omirgeae Y [ w3 X Il e~ I vt
[ =t b BT = =
& — -2 Lad L =3
[yl [ = d =2 =
- Lad wad ik
i KIn L3 X s
3 e I3 ] Ll
tad - e
Bl L3 LB
ot erd
- oLy
[ R R R [ R R | R I B, T [ R R €3 a3
[ R e e R e R e R R vt ot et o T S YL N S T e g e R S R e MY e S e S o SN v S SN
[ T ¢ B =+ T o e R ) B X T~ ol Vo R = IR Sy - £ S 2 e I
W0 0 0 0 L D G 8 0 B 0 fe e OB o 00 o
Wt vtttk Wt A gd =t ly A g amd vt et el o gpuny B vaviind Siev e
see T s QR e Qe R s D ek ot B et S e = T e T e S e R e i Y

FORMATIONS” ,

S

FEED TRAN

ONTINtE

r
H

[RURE

g0
B

L
L
L
C

(1894
01920

930
(1940

360
(2000
02010

.

uj
01



6B

]

12050

42040
i

i

“e wm o wa we e ww “w mE oww

v me onw ne nu ww ne wE ww

ha ve mw - ne he we me

P e - e ww mae

wu me ww " - ve %% wa

“ e wa e 'Y ne an e

am me wa - ne “n e wa

we v oww - e ' we wm ww

e mE aa % 24 -- - "e e aw

He U e — “w - e we ww

ne mw ua s ] "o " e e " ww

wa mm we A - "e e e oaw

wu e ww "e e wm wm ke

e mE oea [ e . cu WE oam

" e qw Peat'] - EE) e W8 ww

ww e owa ] “e “e wa #® wa

[ o) P ae m ww o

ne He ew . wn ME ww Lo nu we sae tad

nw mm ww £y o “n we um uw uw wm wm [+ 3

W we owa a ng- e MW owa - wn ME ww d

e Be mw e ar wE owa -+ am me wm =

e B ue - o we ne ww Y PR ~

1. e onw v i e e Pe wa .-t e A% ma -

ne we na D <3 P L5 e “e w® ww —

e ME aa el [ P IR L s i | “n we ae g

e U e b 2 aw me uw — T e ww - e

e me wa fo' 24 L mAn wE ouw (9] L% uw w® ne -

re mE oaw £ [ ne W mm P €23 ey .. we ww —

“uw me wa n e um oot } Ll e wE e (1]

ne we o um - 0] wa mE o oww e I na B ww —

e e wa frase] am wm - <X e i v | e 8 na -

wa we mw ow ] . - %A am X ad TEs wa mE um —

e Me ua £ —— an o mm ouw Lad —— (& ne = e (9, s LCY

nw WA ae ) ot “n ve ww . i (L. o2 wa mm omw Lad —

ww Hw owe £ Lt e wm aw 2 s [ “m we mu o [

- * e we ve e Lad = -1 “u "% am o el et

wn wE a. - — aw M am - fone ] — Lad “-w ne ww — hoo ol ¥ e |

wm mE aa Ly Ll L - Ll il =1 . we - <3 el bd

we we wm [ ¥] e [t e mw xw [} [ Y [ aw v ww e -

PR Y LA s Laaad wu PR aw e e § LD v e wN un Ll -

“w WE uw s B aw w* ww LY LEo -+ ww "E mw K A7

- ww ) P - ve a- [ [ e M e b o e

1 we - o= e SXD “m wm am a8 - . o . We e had re~ X3

me wE ww - e ww wem o nm Lot - lad -t fe e aw [ od S~

e HE ae [ - e wm am -4 Roed [ ] - e wW ww - -

e ®e wa tdd Lt - e W aw [t} = I L e Wm ww (=) (V¥ »

aw we ma 2. B kA e A e [ - e R 1 ¢ ] - 3 e e we Lat b 3

e we aa uEn =1 1Ad e " ne s 34 el SE - Lad = me wm wu — — L

EEEE I Lol [ o iac] ae ne o ww £ Lut » wed t=t e (=] - we M we - -1 e K

“ e e am [ Pl Ced e NE aw T - —— [ i = - 4 e ne ** e = I e

- we nw PR ] Me wE aw Ty 0xs " . wr aw ot oy

e mE am ITe - an MR ww 2E [ n P = " we a® aw e —

“n ®n oaw - “n G4 wa el [¥¢] [ - ne Wm e (¢ ] [l

. v oww T = an e ] Lad — =N e — wd . nE ww d [FREEC: o

ne wu o ua a — e o ua a2 fem L4 s = “n we oea [

ne we wae rZa 1 we Wm nw £~ e 4 L3 - 3 b4 o -4 wm we uw [ — LR

e e am froen ) ke “n - ww p o et L1 ke e el - 1AL ne e ua frome | e

ne me oaw [ ED PRI - [} P = = (] e mm aw €L = L.

“we e nm o= e "% nw ey [ g [ — P -~ am "N aw [

e HE we L A L) = . = e “w o me ew =

an mE owe e e s mr wm < — = [ wm R aw =

e wEe am o et e m® ae -4 R Y

wu we ua L == Ha W® nw fmt} Pe me o uw

we e uwe L8l £l ne we wu A ww mE e

e ME e b L PR - - e me uw

wa 9E ww Lad “w UE aw [l e e % mw L=

nn v wa ] am mm aa o i e} wn #e aw T~

-w mE oaw Ha S e ey e we ww 4

we we oww i aw A ouw e me wm

0% N N i N W B 0 B T WO B O £ [T A T VO U, T A N Y O O [ ] Cd Lod Lood L. [ R0 S W0 O 00 TR 0 N T O T O T 9% ) LN ]

L) Pt R e B o R o T e S R e R v0e R o Qo B e T oo e
L3 I M L I L e B = T e B o B
ren A I N M s - A O I T e I
[l [ Tt B o By AL e It B T, B oy B e R B! B B |
= [t e T e M e R N e S et S s TR e oo R R e S )




07550
(7940
62570
(2380
02394
02404
02510
17620
(2630
(2640
12550
{12640

2684
02490
42700
02710
(2720

62730
(12740
47730
02750
02770
(2780
4z790
{2800
4z819
(7820
{42830
(2840
{17830
(2860
(z870
(2880
02850
(2900
02919
02920
02930
02940
(2930
(29460
(2970
(2980
(12590
03000
03010
03020
§3030
(3040
03030

49

L UPDATE JULIAN DATE COUNTERS

L

L USE ENTRY DATE IF REGRESSION COEFFICIENTS USED FOR THE
C ENTIRE YEAR

L

C USE ENTRY DATEM IF REBRESSION COEFFICIENTS USED FOR

C ONE MOWTH PER YEAR

L

----- CALL DaiE
CALL DATEH

L}

IF (JULDAT .LE. JULEND ! &0 70 400

. THBUS

{3,9998) IREAL, i
1477100, 72, 33 ILES USED®, T30, FUNITT, 740, CONTENTS™/
!I,’.......... .I)u. ’....’, Tiﬁ.’........’.
Tz, 'DCTEWP.DATS, 1
Tz, "DCTEMR,OUTT, 730,14, ?46, TOUTPUT DATA SE?’!
TZ, TDCTEMP.BUG', 130,14, 740, *ODEBUG OQUPUT (IF ANY)')

[9 S )
o
-
ﬁ l'l

o A

WRITE {5,99%9)
9399 FORHAT \'1/11#9.’TEHFEEQ’URt PROGRAH SUCCESSFULLY EXECUTEDT//7}

[ S ]

RETURN
END

1
-

N N R N N N R R R

Lo B ol

SUBROUTINE NORM&L (X}

BENERATE & NORMALLY DISTRIE
REFERENCE: FISHMAN, BEURBE

ED RANDON DEVIATE FROM NiD,13.
ORBE 5. 1CON
DIGITAL SIMULAT

ONCEPTS AND METHODS IN DISCRETE EVENT
AILEY AND SONS, 1973, PP 211,

[ o I o B o

BT
5.
T10N,

£

10 Ul = RANDLD

«;



(3090
03100
63110
03120
03130
(3140
03130
G31a0
03170
03180
43150

3700
AT ALY

(3240
(3740
03274
(3280
(3750
43304
03319
03320
43330
43349
3350
(3380
43379

(3400
03410
03420
03430
03444
03450
13460
03470
03480
03490
03500
03310
03520
43530
03540
03350
03540

IF QUL LT, 9000010 60 70 10

Uz = RAND(O)

X = SURT {-2.08AL0G{UL) )#C0G16, 28319402}
RETURN

END

I T T T T S vevianeess

SUBROUTINE TRTEMP {IREAD, [WRITE, IWBUS, IUPDAT)

C

L
INTEGER A1(4)
{MTEGER RTEST
REAL#H FILE
REAL®E DEBUGIZ0), TIONE, TIi4}
DIMENSION &(3),B{3), B0
DIMENSION TPRIKE(Z3)

N
COHMON /TTEST/ I7EST
COWMON /SEED/ ISEED
COMHON /RTESTR/ RTEST

L

C
IRERD = 21
IWRITE = 22
TWBUG = 23

C

WRITE (5,710)
710 FORMAT (//1H0,7D0 YOU WISH TG ADD THE RANDOM COMPONENT? (YES/ND)®)

(o]

RTEST = &
READ (3,720} RT
720 FORMAT ()
L
IF { RT .E@, "VES® j RIEST = 1
IF { BT .NE. "VES® ) &0 70 742

2

Mo

WRITE (3,700} .
700 FORMAT (1HO, *INPUT SEED FOR RANDOM NUMBER GENERATOR')

©y o

READ (3,701 ISEED
761 FORMAT (D)
CALL START (ISEED)
£
702 CONTINUE
C



33370
(3380
(3390
03604
03610
(13424
(3434
03540
43530
03660
(3670
{3680
03690
03700
03710
43720
03730
13749
§3730
037460
(3770
03780
43790
(3800
(3810
(3820
(3830

(138590
(3904
03710
G392
§I930
U3940
(13950
(3940
63970
3980
03990
(4000
(4019
04020
04030
(14049
(4030
04440
04070

WRITE (5,951}

931 FORMAT (//1X, HONTHLY UPDATE ASSUMED. ENTER 1 FOR DAILY.’)

L

[~)

READ (5,933} IUF
733 FORMAT (I}

Landd

IF U IUF LEQ. 1} IUPDAT = 1

[ e B e B o]
-
-
.
.
-
-
:
-
-
-
-
.
-
.
.
-
-
-
-
-
.
:
-
.
-
»
-

L B 2]

[ari

REAL#E DEBUGB(Z0)
RERL$D TIONE,TZ(4)

DIMENSTON &(3), B3
DIMENSION CLOUD(25), BRTERP(25), WSFEED(Z3), WDIR(ZSI
DIMENSTON ECOEF (8)
UIMENSION TEMDAT(25)
£
£
COMMON /107 IREAD, INRITE, TWRUG
COMMON /DBUG/ NBUS, DERUS
COMHON /SEAS/ WSEAS
COMMON /ORBIT/ FHI,THETAS, THETAL,EF,ET,H
COMMON /DATES/ IVR, IND, 1DA&Y, LYR, LMD, LDAY
COMMON /TBEGIN/ TPR, BCOEF
COMMON /TDSTAT/ TOBIAS, TDSDEY, TDRHO
L

DATA TI/BHEASTERN ,BHCENTRAL ,BHMGUNTAIN ,BHPACIFIC

Lo I o T e B v B ST e B o

Ci¥XYXREAD {(IREAD,100} IREAD, IWRITE, IWBUG
Cii00 FORMAT (315)

n

L

Tt
o2
]
<
[
fo
-

{



)
[ %]

04080 C

4090 READ (IREAD,110) WBUB, (DEBUG(T), I=1,NBUS!
0R1GO 110 FORMAT (I3,51,7(A8,24)/(104,7(88,2001)
0atle

04120 BOUO WRITE {3,9000) NBUS

G430 000 FORKAT (1HO, NBUB=",Z%,110)

Gh140 111 CONTINUE

gilsy ¢
0als0 €
04170

L

C
U4fl¢ L
04770 ©

RO

DAZED L
087230 C
04240 RERD {IREAD, 1407 (ALD),1=1,3y,(BiD),1=1,30, TZORE
04774 140 FORMAT {Z(3F3.0,310),751,A8)

L

FHI = DHS{4)

HERHY) THETAL = DMS{B)
04316 €
04320 IF (TIONE.WE.TIZ{13} 60 70 200
04330 THETAS = 75,032, 013.14137'oau.0
(4340 60 10 300
(14330 C
(4340 200 IF (TIOWE.NE.TZ{(Z)) B0 70 210
(4379 THETAS =  90,0%2,0%3,14159/340,
(4380 B0 10 300
04390 C
04400 210 IF {TIOME.NE.TZ{3)} 60 TO 220
04414 THETAS = 105,0%2,0%3,14139/350.0
04420 60 10 300
04430 €
(4447 220 IF (TIONE.WE.TZ(4)) &0 70 239
(443510 THETAS = 120.0%2,0%3,14139/3460.0
04440 &0 70 300

G4470  C
14480 230 WRITE (IWRITE,Z40)
(44990 249 FOPﬁ“’ {iH1,” TIHE I0NE REQUESTED IS NGT VALID'///)

04500 WRITE (TWRITE,Z50) TIONE.(TZ1(D),1=1,4)

04510 750 FO&ﬁAT (10,10, REQUESTED TINE 10NE',T36,5Hassss,
04520 148, SHe####/T10, " AVAILABLE TINE IONES',T36,5Hessss,
04530 08, SHe%#HE/T36, SHERERE, AR, SHesess/ T3, SHARERE,
04540 308, SHewEEr/ T30, SHEwEEE, A, SHEREEE)

04550 €

04560 300 CONTINGE

04570

04580 C



(145399 READ (IREAD, 2607 EP,ET,H
(14400 260 FORMAT (16F5.00

g44i0 L
04620
04636 C

(4440 r"ﬁD (IREAD, 2700 (BCOEF(D),1=1,8)
(14650 FORMAT (4E12,3/4E12.%)

(4440
04570
(4680 ﬁ
(4690 F
(4700
4719
(4720
(4730 RETURN
04745 €

34730 310 CBNTINLE
G4760 L

[ e aed

eAD (IREAD,Z8B0) TDBIAS,TDSDEV, TORHG
ORHAT (3F1G.0)

Lo B e B )

04770 ENTRY DATA (TEMDAT,CLOUD, BRTERF, WSPEED, WDIR)
04780 €

4736 ©C

{14801 FESD (IREAD,ZA0) TEMDAT

(4510 READ (IREAD, 240} CLOUD

(14820 KEAD iIFE“ﬂ_ZaU’ WSFEED

04B30 READ (IREAD,260) WDIR

04840 C

04830 ¢

g486 L GRGUND TEWPERATURE 1S NOT USED 48 & FREDICTOR YET
04570 €

(4880 RETURN

(48%0 END

4900 C

0491y €

04920 L

04930 ©

GAFR0 Dt usinnnennsesarnnsscianissarsasessesnessnnsesnsinsssnrcassscnenn
04930 L

(4940 SUBRGUTINE DATEL

04970 ¢

44580 L DATED INITIALIZIES THE DATE COUNTERS,
4950 C JULIAN DATES ARE USED.

3006 ©

ST LR

Q30z0 € IYR ... INITIAL YEAR

03030 T ING ... IKITIAL MONTH

O340 © 1oAY ... INITIAL DAY

05050 € LYE ... LAST VYEAR

43060 € LM0 ... LAST HONTH

03070 C Lbay ... LAST 6AY

3080 C

43090 C JULDAT, .. CURRENT JULIAR DATE



{RHETER

BEGIN MONTHLY

AN DA

b... JULIAK DATE AT END OF KUN
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75

03619 C

G670 C

13636 C THIS SECTION DEFINES YARIABLES NEEDED FOR MONTHLY
05640 € FARAMETER ESTIMATION

03650 €

03660 JYEAR = IYR

03670 J5TART = JULREL + 1

(13480 CALL JULIAN LMD, LDAY, IVR, JOATE )
(34650 JS10F = JDATE - JULREF + I

05700 JREND = J5T0P

pa7L0 IF (JYEAR - MOD(JVEAR,4)) 43,70,55
13720 i} IF (IMD.Ed.Z .AND. IDﬁv.cE..E) ‘ REND = J8T0F + 1
05730 65  CONTINUE

03740 €

337530 €

{15740 ENTRY DATE

03770 ©

43780 C THE NEXT SECTION IS5 USED EACH DAY 10 UFDATE
03796 € THE JULIAM DATE COUNTERS.

0380 €

(5E10 JULREL = JULREL + 1

(3820 JULDAT = JULDAT + 1

G830 C

03840 C

3830 C CHECK FOR END OF YEBR

03880 €

(5874 IF {JULREL .LE. 363) GO 10 i09

053880 IF (JULREL .BY. 344) 80 7O 200

(3890 L

§5500 € CHECK FOR LEAF YEAR

03910 €

13924 IF (JULDAT.RE.NXLPYR) B0 T0 200

03930 €

(Gav43 C YES, THERE ARE 366 DAYS THIS VEAK.
(43950 € UFDATE NXLPYR TO NEXT LEAP YERR.
45960

45570 NILFYE = NILFVE + 1461

T
[ ]
~Lr L
~&3 X
o
| e ]

060660 IF{ IDBUB .NE, § 3 BO TO 300
8010
(8027
(6030 50 CONTIMUE
DaN40
04030
015060 RETURN
(14070
08080
D090
(6100
46110 200 JULREL =

[}

L B

RESET RELATIVE JULIAN DATE

[ T B e B ]
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19,

L

', 110,38,
)1

-

R

A
34, "NILPYR

13

¥

J
i

*, 110,31, JBEGIN

LI

i

L JULREL, JBEGIN, JULEND, JRANGE, NXLP YR
0)

{,3X, ' JRANBE

i

1

(ISTART, JSTOF, JREND,
* 110,31, JULREL

3_;1
;,1

LEND

X," U
31, IVERR

1z

i
)

(1§, JULDAT

RETURN
EHD

$
]

]
920 FORMAT

Lvsssssssnsassssnssnsensssnsanensassrsnnnsnasssssnasassssssasssnsss

C
L
£

1]

(5400

430
(5450
04324

(5340
(45330

{j

[
(4470
06300
06510

436
{14370
04380
(16800
HLLI
D470

;

g



(16530
(6440
(4430
beed

ILLYR

{15480
(4690
04700
08710
04720
048730
(4740
(47350
04740
(6770
04780
(46790
LY
G810
(8820
(16830
(iaG4i
(4850
(14840
(6870
(188G
04890
(8501
04510
(6920
0AT30
04940
04930
(6940
(6970
(16980
04950
7000

070a1d

a7020
07030
(7040
(7050
07060
47070
07080
47090
07100
7110
#7120

47130

o O3

[ar B ar I o]

el

o T e I ]

10

100

200

IRERN]

SUBRGUTINE DATT(IDATE, IR, [DAY, IVR)
CORVERT JULIAN DATE 7O CALENDER DATE

INTEBER £AL12,7)
DATA CAL/0,31,39,90,120, 151, 181,212, 243,273,304, 334,
1 0,31,80,91,121,152,182, 213,244, 274,305,335 /
11={1DATE-1) /1461

12=1DATE-(11#1461)

fe=12¢=1451

13=3
[4=12-1093
6O 10 40
13=0

14=12

14=12-343
60 10 44
3=}

60 T4 40
13=2
14=12-730

0 TYR=1900+13+(4+11)

INDX=1
IF{13.E6.3) INDY=2
D0 100 1=2,12
IFU14,LE.CAL(T, INBYIY BO TO 200
CONTINUE
IMg=12
1DAY=14-CAL 112, INDE}
RE TURN
iH0=1-1
1DAY=14-CAL (1-1, INDT)
RETURN
END

SUBROUTINE JULTANIND, DA, YR, ANS)
INTEGER ANS,CAL(12},DA, YR
DATA CAL /31,28,31,30,31,30,31,31, 30,31, 30,31/

COWPUTE JULIAN DATE FROW JaN. 1, 1973

ssasrraaasIRITIRIETIEYREOSESSIERBLS (EEEEEEE R EEE TR K] [(EEEEENEN)

teeeran



R

o

e

€ ad
D

=

(17431
(7450
07474
(7480
07494
07300
47310
67320
07330
(7549
07330
07360
07370
07380
47350
07604
07514
07620
07430
{7644

=

o [ s B ]

[ o i o

[ I I )

[

Lar I e R e T SR ]

[ar i o]

]
ANS=AS

(AL (2178

IF (WD (YR, 41 .EG.0) CAL{Z)=29

J=Mi-1

IF{d.t. 91 60 1D 20
B i0 I=1,4
ANS=ANS+CAL L]
CONTINUE

20 CONTINUE

ANS=ANS+D4
KETURN
ENE

LR N R N N R EE T RN

FURCTION DRSR)

DHS = DEGREE®3, 14139/180, + HINUTE#3, 1413
SECOND*3, 141559/ 1BG, /60, /50,

AP A E T eI LI IE IS LI AN BTN L ESE SR T O IR AL AT

FUNCTION TAU{ST)

COMMON /ORBIT/ PHI,THET
COMMON /107 IKEAD, IWRI
COMMON /DBUG/ NEUG, DEBUG
REAL#E ZTQU,D:BB 6{24)
BATA 1TAU /77AU°/

#3,
T

THETAS = LONGITUDE OF STANDARD MERIDIAN (RADI
73TH MERIDIAN FOR ERSTERN STANDARD TIME
S0TH MERIDIAN FOR CENTRAL STANDARD TIME
105TH HERIDIAN FOR MOUNTAIN STONDARD TIKE
{20TH MERIDIAN FOR PACIFIC STANDARD TIHE

g

o



(74630
{7660
(7870
(7680
07450
07700
7710
a1720
47730
G774§
07750
{i7760
07770

nnnnnn

(7830
07840
0?87@
Uf89u
07940
075919
7920
07530
07540
07950
07940
47970
(7980
07990
080D
48010
(8020
08030
08040
usoa0
(8060
08070
GHEGE0
0805
08150
G8ito
08120
08130
(15140
(8150

3 Iy 0 1 O

Lar I o T o B e B W o

3 oen 6

[y

[ B o BN ]

[a]

(9]

THETAL
1Al
57

EP
ET =

FUNCTION SUBROUTINE TAU CONMVERTS THE 08
STANDARD TIME TO LOCAL HOUR AWBLE IN RA

19

LONGITUDE OF OBSERVERS MERIDIAN (RADIANS)
LOCAL HOUR ANGLE

MIDNIGHT (EG. 0.00 T0 24.00}

= STANDARD TINE IN THE TIME IONE GF THE
DBSERVER IN HOURS COUNTED FROM

= +] FOR EAST LONBITUDE, -1 FOR WEST LONBITUDE
GIFFERENCE BETWEEN TRUE SOLAR TIME

AND MEAN SOLAR TIME (USUALLY NEGLECTED

FOR HEAT TRANSFER COMPUTATIONS)

HSE
D

RVE
AN

32}
RS
na

{5

DBETAIN TIME DIFFERENCE BETWEEN STANDARD MERIDIAN AND
OBSERVERS MERIDIAN (HOURS)

BT5L = EP#{THETAS -

COMPUTE OBSERVERS HOUR ANBLE (RADIANSI.
HORNINE AND E = -f FOR AFTERNGUN (I.E

IF {(TAU.EBT.4.283183) TAL = 14l - &8.Z

.+ DISL -ET) £
. + DTSL -ET) E

THETAL)* 12,

~1.0000
+1, G000

IF {TAU.LT.0.00 TAU = TAU + 6.28315

DEBUS OFTIGN

IF (NBUG.

o200 1 =

E@.07 60 10 1
i NBUB

1G0

Yy

[F (DEBUB(II.NE.TTAH) GO TO 200

WRITE (1
230 FORMAT {
8T =7
F&.3, f'

Cob 1] e

200 CONTIRUE

100 CONTINUE

RETURN
END

*pTSL =

WBUB, 2501
nte
(F6.3,2X, "PHI
(,'EF =

TFUNC

b, o‘LX Thl =

2,

G73.14139

-
= =
14

+1 FOR
. SOLARNOON)

JF6.3,2%, " THETAL
W=, Fe.3

3,20,

§T,PHI, THETAS, THETAL, EP,ET, ¥, DTSL, TaU
TION TAU®,
=* F6.3,21,  THETAS =
LTI,
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LY
Uga30
(8444
8430
(8460
E47
(15480
08450
83070
28310
08320
(8330
ig340
08334
(8340
(8370
(8380
0B39%
08400
Ugald
08620
(8630
(B640
8450
(8650

[ oo i

Lar o e v B SRR SN 2 T o S U S S B A

oty Y s R

(g F o B i

[ Aar B I e}

3

il

[ 3R S o]

[ B el ]

Yoy

[ ]

SUBROUTINE DECL (R4D,BELTA,SR,S5)
INTEBER RJD

COMMON /ORBIT/ PRI, THET ‘S.” ETaL, EF,ET, M
COMMON /107 IREAD, IWHITE, 18BUS

LOMMON /DBUB/ NBUG, DEEUS

REAL#6 IDECL , DERUE {20}

GATA IDECL/’DECLY/

DELTA = DECLINATION OF THE SUN {RADIAMS
FHI = D SEH EP: LATITUDE {RADIANS)
THETAS = LONGITUDE OF STANUARD MERILIAN (RADIARS)
TTH EREEI FOR EASTERN STANDARD TIME
SOTH MERIDIAN FOR CENTRAL STANDGRD TIME
103TH HERIDIAN FOR MOUNTAIN STANDARD TIKE
120TH HERIDIAN F'R pHCIHC STANDARD TIHE
THETAL = LONGITUDE OF OBSERVERS MERIDIAN (RADIANG}
kJb = RELATIVE JULIAN DATE {I.E. WITH RESPECT 70 Jai 1
5T = STANDARD TIKE IN THE TIME IONE OF THE OBSERVE
IN HOURS COUNTED FROM WIDNIGHT (E.B,0.90 70 2
EF = &1 FOR EAST LONBITUDE, -1 FOR WEST LONGITUDE
£Y = DIFFERENCE BETWEEN TRUE SOLAR TIME &ND
HEAWN SOLAR TIME (USUALLY NEGLECTED FOR
HEQT TRANSFER COMPUTATIONS:
COMPYTE TIME DIFFERENCE BETWEEN STANDARD HERIDIAN AND
UHSERVERS BERIDIGN (HOURS!

TRTANIPHIY )

788 = ACOS(-TAN(DELTA
TIME OF SUNST (HOURS)

COMPUTE STANDARD
. +DTEL -ET
COMPUTE HOUR ANGLE OF SUNKISE (RADIANS!
TsH = 6.283183 - 18§

COMPUTE  STANDARD TIKE GF SUNRISE {(HOUR)

K = TSR#3.8197Z -12, + BI5L

3

cr

CONVERT SUNRISE In STANDARD TIME 70 LOCAL TIME
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(7180
91394

(9350
19340
49370
(9380

(93599

9400
09410
(5429

.......

09440
19470
(3480
35490
09300
49310
(9320
(39330
(9340
{9330
07360
(9370
(9380
(9390
07800
09610
(#5624
09630
(15440
03450
(9440
09470
09580

[}

L}

O e S S B ]

[}

[}

L}

Yo T

Lo an Y i}

[ T ar B B

X
()

NTEGRATION WHEW ORSERVER
TANDARD BERIDIAN

SIGMA = AINT{S) - DTS
IF i5IGHa LT,

712 = 12,0 - DISL

73 CONTINUE

SUBROUTINE TMPSIM (TPRIME, KBAKDR, CLOUD, GRTEMF, WSPEED,WDIR,
3 HCOEF, THAT)

THRGIW DETERMINES THE PROJECTED TEWPERATURES
FOR THE NEXT D&Y

DIMENSION TPRIME(1), THAT!1), BCOEF(8)
DIMENSION KBAROB(1), CLOUD(1), BRIE
DIMENSION WSPEED(1), WDIRIY)

INTEGER 106G

REAL KBAR, KEAROB

REAL 10, i1, 12, I3, 14, I5, 14, 17

COMMGN /SUN/  DELTA, DTSL, SR, &S

COMMOW /ORBIT/ PHI, THETAS, THETAL, EP, ET, W

COMMON /JDATES/ JULDAT, JULREL, JBEGIN, JULEND, JRANBE, NXLPYR
§ ,081ART, JSTOF, JREND, JYEAR

COMMON /DATES/ IR, IRO, iDAY, LYK, LMO, LDAY

COMMON /1IG/  IREAD, IWRITE, IMWBUG

COMMON /INTER/ 10,11,12,13,14,15,16,17

SET DERUG FLAG



09690 IDBUG = 1

6708 €

03716 €

(49720 TPR = TPRIME(1}

09736 €

09740 CALL TEMPK (DELTA, PHi, ECOEF, TPR,

(9750 $ go, €1, C2, €3, C4, C5, Ch)

9760 €
09776 C

09780 IF { IDBUG .EG. O ) 60 TO 910
H3750 WRITE (1WBUB, 909} TPRIME (253 ,00,C1,02,C3,04,05,04
(9800 909 FORMAT (* THPSIM TPRIMEL2%)=7,F14.9,2X,°C= 7,
09810 $ siFE. 4,100

(9820 910 CONTINUE

(49830 C ) :
09540 ¢ BEGIN TEMFERATURE FRODJECTION LOOF,
DyEs0 O

09680 L INITIALIZE THE STANDARD TIHE COUNTER
DIEI0 T

(9580 81 = 4.0

63890 L

a%96a L

09910 € INITIALIZE VARIABLES FOR THE DRILY TEWPERATURE
#9920 € FROJECTION SUBROUTINE TEMFSN
49936 €

03740 [

09530 I = 4,0

05940 It = 0.9

09570 12 = 0.0

(3980 I3 =400

{9990 14 = 0.0

10000 I8 = 0.0

16019 16 = 4.0

16620 17 = 8.0

10036 €

10040 €

10050 €

16060 THPLAEE = TFR

10070 €

10080 poo1eo I = 1,24

10090 C

0100 €

toilo CLD = CLOGD(I+1)

10120 KBAR = KEAROB{1+1}

16130 T6D = GRTERP(I+1}

10140 WSP = WSPEED{i+1}

10150 WOR = WDIR({I+1)

10180 €

0170 €

10180 CALL TEMPSN (57,D75L,5 F,

S5, KCOE
10199 3 £0,C1,02,C3, 04,5, L6, CLE, KBAR, 6T0,



IU:ZU
16230
10240
16255
10244

103540
10491
16410
10470
104340
10440
10430
10441
10470
10480
10450
10304
10314
10320
16330
105340
14330
16380
10370
14380
10590
106067
10810
10620
104630
10640
10830
10640
10670
10680
10490
10740

THATLT)
TRFLAE

L]

B4

WSF, WDR, TRELAG, THT, T}

THT
THT

n

[ge] ey O o
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fet]
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rm
e 4
[l
=
——

o~
=
m
(73

—
hu 8
2 .
=i
o

a0
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s
IE
i3]
[
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=
—
m
X

Lan N aw)

RETURN
ERD

1 ¢

TesevIas s e R

*rsasresavszeny

SUBROUTINE TERPE (DELTH,PHI,E, TPRIME, KO, Ki, KZ, K3, E4, K3,
£ SUBRUUTINE TEMPR COMPUTES THE COEFFICIENTS
£ FQk THE TEMPERATURE EGUATION
L
G
C DELTA = DECLINATION OF SUN IN RADIANS
L FHI = LATITUDE IN RADIANS
g b = YECTOR OF REGRESSION COEFFICIENTS
L TFRIME = YESTERDAY'S TEMFERATURE &7 11 PH
L Fi-k& = COEFFICIENTS IN TEMPERATURE EQUATION
L Bi-Bs = EGUIVALENCED VARIABLES WITH B VECTOR ELEMENTS
L F = DONSTANT = Z#F1/24
C BzF: = IMTERMEDIATE VARIABLE USED FREGUENTLY
r
£

¥3.K4,50, K6

]

[y}

3.14159/12.0
Bl#Bl + P#F

TPRIME

= B/B1



16719
16720
14730
16740
10750
107460
10774
10780
10790
108G
10810
14820
10830
10844
10830
10860
1087
10880
10854
10900
10510
10920
10930
16940
10934
10940
10970
10980
10590
P1060
i1910
11920
11030
11040
11030
11044
11070
11080
11090
11100
11116
11120
11134
11144
11130
11140
11170
11180
1i190
11200
11zin

-3 €3

L]

L]

LI o B S e Y |

[ e T T o I o Y o]

Lar R o N o]

[ T Ann B o BN )

$

83

k2 = BZ#SIN(DELTA) #5IN(PHI) /B!

K3 = B1eBZECOS(DELTA) #COS (PHI) /B2PZ
Kéd = P#EZ#COS (DELTA)RCOS{PRI) 7B2F2

K3 = P#P#BISLOS(DELTA) #COGIPRI) /B2FZ
K4 = PHB1#B34C0S (DELTA) #COS (PRI} /BZF2
RETURN

END

SUBROUTINE TEMPSN ¢ ST, DTSL, R,S8.B, EO,K1,NZ,k3,k4,K5,Ks,

[LD, KBAR, B70, USF, WDR, TNPLAG, THAT, T

INTEBEK 1DBUR

REAL#S DEBUS{20),
REAL K0,K1,b
REAL 11,1

-
.13, 14,15
iyiflleify i,

DIRENSION B(1)

COMHON /INTEB/ 11,12,13,14,15,16,17
COMMON 710/  IREAD, IWKITE, IWBUS
COMMON /DBUS/ NBUS, DEBUG

COMMON /SWITCH/ SWICH1, SWICKZ

DATA DTEMPS / TTEMFS  ° /

STATEMENT FUNCTIONS FOR INTEGRALS iZ AND I3

FUNCI(A,B) = KZe(EXP(BI#A) - EXP{Bi#E))
FUNC20A) = EXP(BI#R)#(KJRCOS(F#A) + K4*SIN(P#A))
FUNC3{B} = EXP(BI¥E) #(KA*¥SIN{P4B) - K3#COS(P#B)}

SET DEBUS FLAB

IbiG = 1



11220
11230
11244
il’ifh
117280
1270
11z80
11290
11304
11314
11324
11339
11340
11334
11344
11374
11380
11350
11404
11410
114 7]
11430
11440
11430
114410
11474
1148
114%0
11500
11314
11520
11334
11546
113580
11360
11376
11380
11590
11400
i1e1d
11620
11430
11540
11650
11660
11670
11580
114690
11700
11716
11720

LAY 'l

Lo B ]

[ B

o IR I o B ] [ o1

fan)

L I o B o B A R o'}

IR e

[ o T w)

30 WRITE {5,50000 {B(J),d=1,8
CH0G) FORMAT (1He,  TEMPS B VECTOR®

SET SWITCHES THAT DETERMINE WHICH FREDICTORES ARE USED

SWICHI
SRICHZ =

] n
e -

—
1]

B(Z)
B3}
= Bl4)
i
Hig:

oo T e o
[~ S )
" 1 "

—t
1

l) -
E
n;

—

12.5,5037720,4(R12.3,5%1)
IF { SWICHT .EB, O} KBAR = 1.000000

F o= 3.141539/12.00000

AT, 0,5 JAND. T LT, G0 3 8070 3
i LANB. T BT, 24, ) BOTO 5
ﬁ.@ FT =T ¢ 24,00

28000 T =T - 28,00

)

€0 peat bt b s
T v T

s U

et

S e U

[2e
=

(51

GETERMINE THE LIMITS

[N ADBITION TO SUNRISE AWD SUNSET
TURE EGUATIONS

{F THE RANBES OF THE TEMPERA

To = -BISL
712 = 1Z2.¢ - DIsL
123 = 23.0 - DTSL

10 FORMAT (IH ,140,6(2K,E10.311)

THE FORM OF INTEGRALS I1, 14, 15, 16, AND 17 ARE THE SAME
FOR ALL TIMES OF THE DAY, 12 AND I3 WILL VARY IN
FORM GEFENDING ON THE TIME OF DAY,



11820
11830
11840
11830
11840
11870
11889
11890
11900
11919
11920
11330
11940
11930
11360
11970
11580
11590
120400
17010
12020
12030
12044
12050
12060
12070
12080
12090
1210G

12196
12200
12210
12220

o

12230

87

£
C COMPUTE 11, 14, 15, 14, 17
C
C
11 = KI#(EXF{B1#T] - EXP(BI#TP))
c .
L
IF { SWICH! .EG. 0 ) GO 70 40
L
£
C
PP = (1,0-EXP{-B1}I#EKP(B1#T) /Rt
§B = 1,579E-B#(1,0040, 174CLO#42, ) # (THPLAG+440. ) #36,
i4 = B4HQB4PF + 14
£
50 CONTINUE
L
IF { SWICH? .EE. 0 ) 6O T 50
C
15 = BS4GTO4PF + 15
£
L
50 CONTINUE
C
16 = BERUSPAPF + ig
17 = B7#HDR*FP + 7
-
i CALCULATE SUBTOTAL
SUBTOT = 11 + 14 + 15+ 16 + 17
C
£
C
IF {7 .67, R GO TO 100
€
C
C##Ebiss RANGE | -- AFTER MIDNIGHT AND BEFURE SUNRISE
c
£
C
GTT = SUBTGT
c .
60 10 900
C
L

100 IF © T .61, R + §.00 ) 60 70 260

L I i §

IRST HOUR OF FRACTION AFTER SUNRISE

-

Ceessedss RANGE 2 --
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12710
12720
12730

27490
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X

Ll o B T ]

I3 = FUNC3{T} ~ FUNC3(R}
13 = ¥BAReI3

[ani}

[ e A ]

200 IFE 7 (8T, 18

L)
[+
| o

o
=
ra
[
L=

Crewt¥sds RANBE 3 -~ AFTER SUNRISE AND BEFORE NOON
C

g1 = FUNCL(T,T-1.0)
82 = FUNCZIT)
83 = FUNCZ{T-1.0)
¢
TIZ = FUNCL(T,T-1.0) - FUNC2UT) + FUNCZ(T-1.0)
17 = TI2eKBAR + 12
[N

Ll
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exi
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TIZ = FUNCI{TI - FUNCHT-1. 0
13 = TIZ#KBAR + I3

N

L
B17 = 1Z + 13 + SUBTOT
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FUNCI(1Z.07 - FUNCI{T-1.0}



29
i NOOH
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E 3

= TISHEBAR + I3
ANG

R

13
80 10 %00

81T =
FHEREREE

e
L
L
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12799
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Cod b Ged €A Gl

Cod Led B3P
P s g
o o

L4
.

....

Ll e i e T e e e R T = LR Sy
Lwed Cod

Lod Cod God Lot Vo

s

13810
13620
13634
134490
13850
13660
13879
13680
13690
13706
13710
13720
13730
13745
13730
13750

~L1
=1

[ v o I

F00 CONTINUE

i
)
L NOW THAT THE FUNCTION BTT HAS BEEN EVALUATED,
L COMPUTE THE TEMPERATURE AT TIME 1
~

1F{IDBUG.ED, DIWRITE(IWBUB, T50) BTV, T1,12,13,14,15,14,17

F540 FORMAT { 2K, °BTT 7,BIE12.5,34)
L
-
P
THAT = RO#EXF(-BI#{T-TP}} + BTIT*EXFi-Bl#1)

[N
CB010 WRITE {5,90107 THAT,KO,BL,T,1F,677

Ui" FORHAT f'nu *TEMPSN', . biE l~.u,asl'

[ B

R e ety g et T s st
RETURN
3990 CONTIRUE
CHEERR SRR ERRRRRE AR PR R R R R R R R R R AR AR F AR BB LR R R R R Y

[an]

[}

DEBUG INFORMATIGN FOR TEMPSN

e ¢t O

WRITE (5,6000)
5000 FORMAT (1H1/2(1H+,10011H 171, 1H+, 25 (4Hsses))
L
WRLTE (5, 4005)
6005 FORMAT (1H ,10(AHe#3%),T44, "DEBUG TEMPSN',To1, 10 (4Hetes) /)
£
WKITE {5,40100 T, TR, §, §
401G FORMAT (1H ,*TIME PARAMETERS ’,7X,1HT, 12K, ZHTF, 131, 1HF,
$ 13K, 1HS/15K, 413X, F 11,4}
L
WRITE (5,8020)
6020 FORMAT {7/1H ,70,7KD®, 12X, K17 120, 7K2", 124, "K3", 12X,
$ TKAT 120, 7K5, 12X, KT

WRITE (5,6030)K0,K1,K2,K3,K4,K5,Ké
4030 FORMAT (1H ,B(31,E11.4))
L
WRITE (5,64040)
4040 FORMAT (//,1H ,7X,2HBO, 12X, ZHE1, 12X, 2HBZ, 12K, ZHES, 121, ZHE4,



"

13770 § 124, 2HBS, 12X, 2485, 12X, 2HBT)
13760 €

13799 WRITE (5,60307 (B(H) M=1,6)

13800 €

13610 WRITE (5,6035)

13620 6035 FORMAT (//1H ,&X,3HCLD, 10X, SHTMPLAS, 91, SHHSP, 12X, SHADR)
13830 WRITE (5,6030) CLD, THPLAG, WSP, WOR

13840 ¢

13850 WRITE {3,4050)

13860 &050 FORMAT (//1H ,6X,3HETT, 12X, ZHI1, 12X, 2HI2, 12X, 2HI3, 124, ZH14,
13870 $ 12X, 2415, 125, 2H16, 12X, 2HI7)

13880 €

13890 WRITE {5,6030) BTT,11,12,13,14,15,16,17

13909 WRITE (5,6060)

13910 5060 FORMAT (//1H ,5Y,4HTIHE, 111, AHTEMP)

13920 ¢

13930 WRITE (5,40307 7,THAT

13980 C

13950 WRITE (5,4070)

13960 6070 FORMAT {//1H ,25(&H¥+#4))

13970 ¢

13980 ¢

13990 ©

14000 CREFHFFEERRFRFEFSRREIRFRFIFIERETRRFIIRESEREFITIRISRAIRER L RLIFIRR 3957
jliflh_) CRERFRBERRRFREFREFARRFFFRFRIP SRR RN R RERFFEF R IR R FFF SRR R RRF IR RSB TER RS
14020 ©

14030 €

14040 RETURN

14050 END

14040 C

14076 €

T80 Covvrrnernes erriens et eraar et aer i enrarrns -
14090 €

14106 €

14110 €

TR120  Cavvrernrnrsersnenssssnenssssnsrecnines vees e
14130 €

14140 FUNCTION RVA (IDUMMY)

14150 €

14160 C  FUNCTION ARVA SELECTS # RANDOM VARIAELE FROM &N

14170 ©  AREITRARY BISCRETE PROBABILITY MASS FUNCTION

14180 €

1490 ¢ IN TEMPERATURE GENERATION, THE RANDOM VARIATE IS T0 BE
14200 C DRAHN FROM THE DISTRIBUTION N(0,1). THUS, POF AND COORD
14216 C ARE DEFINED BY DATA STATEMENTS WITH VALUES DERIVED FROM
14220 € A DISTRIBUTION N0, 1),

14236 ©

14780 ¢

1425¢ [  PDF = DISCRETE PROBABILITY DENSITY FUNCTION

14260 N = NUMBER OF INTERVALS

14270 L 4 = LONER LIMIT OF U{A,B)



w
g

14780 L B = UFPER LIMIT OF U(A,B)

14790 L ISEEF = GEED FOR RANDY

1830 ¢ COORD = CONTAINS COGRDINATES OF THE INTERVALS
14310 L OF POF, (COORD(I-1).L7.%.AKD. ¥ LE.COORDIIY)
14320 REAL PEAK, PDF{303, COORG{3D)

14330 € '

14340 COMMON /SEED/ 1SEED

14350 COMMON /DBUS/ NBUR, DERUE

14360 € '

14370 REAL#E 1ARVA, DERUBI{Z0)

14380«

14350 ﬁ ARYA

14400 fi} uvu'a.u (0183, 0, 00815,1

14410 0.0301,0,0323,0, 0342, 0,034

14420 y :.9)78 U 4393, (.038s,

14439 1278,0,0234,0,0718,4, ni«i

14441 DATE ﬁRﬁ/-S.ﬁ.-E.I.-’ 5,-1

14430 J=0,%,-0, 1,00, n.l,l).;,f.,r...gz.,,‘.-:). ,i).s:,é.?,u;":.
1agai 4,1.5,2.1,3.0,3.9/

14474 3.9/, Bi43.9/, NI3i, 1SEAS/1/

13480

144506

14300 L FIND THE PEGK OF THE DISTRIBUTION

14510 L

14320 FEAE = 0.0

14330 BO 190G 1 = 1N

13040 IF {POF{{ISEAS-1}#n +]).BY,PEAK) PE&K = POF({ISEAS-11%H§ +I}
143530 140 CONTINUE

14360 C

14370 € SELECT THE FIRST RANDOH HUMBER FROM U(a, W)
14380 €

14350 136 1% = ISEED
14600  CiBM CALL RANDU {IX, ISEED,K)

14410 CALL RANDL (IX,15EED,R)

14620 Ul = A& + {E-R) ¥ K

14630 €

14643 C FIND WHICH INTERVAL Ul BELONBS 10

14630 €

14440 B0 200 1 = {,N

14470 IF {41 .GT. COGRD{{ISEAS-1)#N + 1 )} 50 10 200
14480 J= (ISEAS-1)#N +1

14650 80 70 300

14700 200 CONTINUE

14710 C

14720 €

14730 WRITE (IWRITE,Z

14740 250 FORMAT (1HI, 7 SUBRUU?iNE ARVA -- U1 IS GREATER °,
14759 1 *THAN THE MAXIMUN INTERVAL FOR THE DISCRETE PBF)
14760 €

14776 ©

14780 STOF



14730
14800
14810
14820
1483¢
14849
14850
14380
14570
14880
14890
14900
14519
14920
14930
143740
14930
14950
14570
14980
14950
13000
15019
13020
15630
13040
130354
13040
13070
13084
13050
13100
13119
15120
13130
13140
13150
15160
13174
13180
13190
13200
13210
15320

iwdd

P

L LY o
L.,

N -

[ S )
£
=

e

{
13264
15270
15280
13290
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300 CONTINUE

CALCULATE THE SELECTION CRITERION

Lo B 3B o]

= POF(Ji/PEAK
[X = ISEED

CIBH CALL RANDU (IX,1
CALL RaRDI UIX,1

SEED,U2)
SEED,UZ)

BEBUE OPTION

IF (NBUB.EE.O) B0 TO 400

b3 300 1 = 1,NBUB
IF {DEBUG(I).NE, IARVA) B0 TO 300
C

WRITE (IWBUB,550)PEAK,U1,UZ,F
550 FORMAT (///1H . FUNCTION ARVA®,24,°FEAK =*,F5.3,
£ 0Ut =, F5.3,20,702 =7, F5.3,24,°F = ,F5.3)

300 CONTINUE

(9]

500 CONTINUE

[ B o]

ACCEFT OR REJECT U1

P
IF {U2.B67.F) 60 70 130
ARvVA={1
RETURN
END
£
Cevvversnninsisnoasassinniasanes Cersrsressrsaseraaaaneenes N
L
Covivinsnivanans Thavean Ceerrenes Varisasastaes Ciseserriireraan
SUBRGUTINE RANDU (IX,1Y,YFL)
c
C GENERATES 4 UNIFORM DISTRIBUTION
C

IV = [1#63539
IF (1Y) 10,20,20
10 1Y = 1Y + 2147483547 + 1
20 YFL = 1V
YFL = VFL#.3436613E-9
RETURN
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Chapter 4

CONSTRAINED STOCHASTIC CLIMATE SIMULATION

4.1 Introduction

Once all of the necessary parameters have been estimated, PROGRAM
CSCS can be used to generate hourly values of precipitation, cloud cover,
shortwave radiation, longwave radiation, temperature, dewpoint, wind speed,
and wind direction. Run-time options are entered through an interactive
terminal and parameter values are read from a separate data file. The
input data file structure is documented in the beginning section of the
PROGRAM CSCS Fortran listing. PROGRAM CSCS is extensively documented
throughout and its theoretical development is described in Curtis and

Eagleson (1982).

4.2 PROGRAM CSCS
To begin execution, the user must respond to several run-time prompts.

1. Computer: THE CURRENT DATA FILE IS DCCMOD.DAT. DO YOU WISH TO
READ A DIFFERENT ONE? (Y/N)

User: Answer Y if the current parameter information is stored
in file DCCMOD.DAT.

Answer N if a different one is to be used.
2. If the answer to 1 above is Y

Computer: WHAT DATA FILE CONTAINS THE INPUT DATA? ENTER FILE
NAME IN THE FORM XXXXXX.YYY

User: Enter the desired file name.

3. Computer: DO YOU WANT TO PRINT THE INPUT SUMMARY TO THE CON-
SOLE? (Y/N)

User: Answer Y and the input data summary will be directed to
the interactive console.

Answer N will direct the input summary to the file speci-
fied on Card 5 in the input data file.
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Computer: INPUT SEED FOR RANDOM NUMBER GENERATOR

User: Enter any positive integer value

Computer: DO YOU WANT A PLOT? (Y/N)

User: Enter a Y if you want to plot the generated data.
Enter N otherwise.

If the answer to 5 above is Y:

Computer: WHICH PLOT? 1 for six-variable
2 for four-variable

User: Enter 1 for plot of temperature, dewpoint, longwave ra-—

diation, shortwave radiation, cloud cover and precipita-
tion. '

Enter 2 for plot of longwave radiation, shortwave radia-
tion, cloud cover, and precipitation.

Computer: CREATE LAND SURFACE MODEL DATA FILE? (Y/N)
User: Enter Y or Y

Note: See Curtis and Eagleson (1982), Chapter 12, and Milly and
Eagleson (1982).

If answer to 7 above is Y:
Computer: ENTER DATA FILE NAME...XXXXXX.YYY

User: Enter the output file name

If the answer to 7 above is Y

Computer: ENTER COMMENTS TO IDENTIFY OUTPUT DATA (80 CHAR.MAX)

User: Enter one line of identifying comments for the output file.
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4.3 Fortran Listing for PROGRAM CSCS



G041¢

3

BuAD

iR
Q0070

0110
06120

ORI

]

p
G300
0319
4320
(0330
03340
10330
G367
30370
0¢380
00393
00400
00410
00420
00430
0440
00430
00460
00475
00480
G490
G300

[ I S R B A R e}

©3 T g1 6Ty

[ o T it Y VIS e S o S S B '

Lt I o B o e S A (B A S S B s D St B s

[ e T o T o S s Y s B i}

=R R

LI o B2 B ]

3 e
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01380 ¢ 1i-20 Fi0.0  BIAS OF STOCMASTIC CORPONENT OF DEWPDINTS
G137 ¢ 21-30  Fi0,0  5T. DEVIATION OF STOCHASTIC COMPONERT GF
1580 € DEWFOINTS

01390 © 31-40  F10.0  LAB-) SERIAL CORRELATION COEFFICIENT OF
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L TELEPHONE: (2031 722-2014
L
L THE CSCS HOOEL GENERATES HOURLY VALUES OF PRECIPITATION, CLOUD
0187 [ COVER, SHORTWAVE RADIATION, LONGWAVE RADIATION, TERPERATURE,
aigx o EEWFBEﬂ?. WING SPEED AND WIND DIRECTION. THE PROBRAH CODE 13
01840 C FORTRAN AND HAS BEEN DEVELOPED ON A DEC-10 TIME-SHARE COMPUTER
01850 C GYSTEW. GSTANDARD FORTRAN CODE WAS USED AS MUCH AS POSSIBLE T0
01840 L AVOID TOD MANY PROBLENS WHEN TRANSFERRING THIS CODE TO OTHER
01870 L PACHIRES, HQﬁE?ER GOME MACHINE DEPENDENT CODBE 15 INEVITARBLE,
§1BB0  © SUCH AS:
0ig%0 €
s L -~ *OPEN’ STATEMENTS FOR DATA FILE ACCESS
[T -~ 5 CHARACTER WORDS FOR ALPHANUMERIC DATA MANIPULATION
gi¥20 € -- INFUT/DUTRUT UNIT WUMBERS
pigin L -- RANDGOM NUMBER BEWERATION (SEE SUEROUTINE RANDU:
11940 C
i [ ©BATA INPUT AND INTERNAL COMPUTATIONS HAVE BEEW CARRIED GUT IN
i { ENBLISH UNITS., [DATA OGUTPUT CAM BE IN ENGLISH OR METRIC UNITS. (SEE
i { THE METRIC CONVERSION SECTION IN THE MAIN FROGRAM) THE PLOT SUB-
a1 [ ®OUTINE IS SCALED FOR METRIC QUTPUT.

{ THE PRUGRAN 15 CURRENTLY SET UF FOR GENERATING ANY NUMBER OF SEIS

{ OF BRTA FOR A PARTICULAR MONTH. IN OTHER WORDS, 20 JULYS, 30 APRILS,
{ 15 JANUGRYS ETC. [AN BE GEMERATED., IF THE INPUT FARAMETERS

{ REPRESENT OTHER PERIODS SUCH AS BINONTHLY, SERSONALLY, ETC., THE
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(5000
43010
03020
43034
(3040
45430
03084
Nt

05080

375 CONTINUE

HISTOSRAM

TCHDIH
IFHDIH
CLHBIN
HSHDIN
WDHDIH
e =
oreT =
Leer =
WSDT =
WODT =
TCHASE =
IPBASE =
CLEASE =
WSBABE =
SUM3N =
SUMLE =

{EIEEN

nononon

r—t b=t bma

=
=g e

i 7
371 BPHISTUL
B 277 1
27z CLKIST(D)
00 273 1
273 WSHISTID}
Do 274 1
274 WOHISTID)
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e
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o
L)
i
m
~
x
=
m
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VARIABLES

O S Qe

2.0
2.0
0.10
1.0
20,0
-30.0
-30.8
-5
0, 0
0.0
80,0
00,0

= 1, TCHD

o
o




05100
03119
43120
03130
03140
19180
g2iad
431y
15186
45199
US&’J‘!

13430
{13460
(3470
(3480
13497
QSSHQ

Lo e R e B e B o
LR oCh (1 CR g N
g gngs

4
A g; LR )
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L
L.
€
L
L

far]

[

SET UP VARIABLE MEAN AND *TANDEFQ DEVIATION AKRAYS FOR
Wl

ND SFEED.

CALL VARYY (SPBAR1,SFEARZ,SPET1,SPBI2,5T,5FEUIV)
CaLL VarYX (SPSDVI,SPSIW *.SPbQWI.VF 014,57, 5F5D1
51 = 87 + 1.0

[ I G ]

Par

[ B i e

[ S o T v I s B o B e TR A I |

[ T e B e

o

R DATA GENERRTION

L*
[as)
an
—
-3
tap]
i
i
-
(a4l
€
[::!

=

THE "400° LUDF REFRESENTS THE pov CYCLE

STARTING VALUE SELECTION
THE FIRST TIME PERIOD OF £ACH MONTH,
GET INITIAL VALUE FOR THE va
i F

VARIATE FROM THE APPROPRIATE POF.

GET CLOUD COVER STARTING VALUE

CCLAEL = QRVR {CLPDF, NUNCC, CCA. CCB, CLORD, NSEAS)

f
{[0US NGISE TERMS BY SELECTING A
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WRITE (18,6001 JHOUR,

3046 CONTIRG

640
48431

=

g
(8650

G830

]



(B&70
(8680
08690
g870u
48719
GB720
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05740
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GBELD
(8820
BRI
(8647
0BESD
{Egad
(BB7Y
(1GHED
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08940
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08920
089340
08v4(
08730

09020
5030
89940
09050
1300
09070

(5490
09160
9110
15120
09130
(9144
(7130
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DATA PLOT SECTION

IF {BPLOT .RE. "Y"} 6O 70 307

C
PLOTL = ~20.
IF (IMO.GE.4 .&ND. IMD.LE.103 PLOTL = (.
PLOTU = PLOTL + 40.
CALL FLOT {IMD,1DY,1H,80, TENFH, DEWM, SHR, LH, CLD, RAINM, NSPH, HDIR,
$ STGRN, IFL, PLOTL, FLOTU)
L

IF {TRACE .EE@. ON) WRITE €I5,%010}
F010 FORRAT 7 MILY)

g
{===ssz=zzzzs=szzzzzacos === TSZSSETSISSSSSSSSISIEISSE ===z
{(=========z=z==zz=s==z=zz SESSSIISSSSSSSISISSISIISST ===zZT=TTTIIEISS
L
307 CONTINUE
L
IF(} JEG. 23) 10¥ = 1Y + 1
IF (IDY .57.31) IBY = 1
JHOUR = JHOUR +
§T1 = §12
HDATA = NDATA + 1
g
[ UPDATE THE STATISTICAL ANALYSIS
L
CALL WSTAT {1, TEMPH,DEWH,CLD,WSFN, WD IR, RANSUN, XXT)
IF (TRACE .E@. ON} WRITE (18,9020
9020 FORRAT ° 1147}

FIRST 24 HOUKS OF THE MONTH ARE NEEDED TO FILL UP THE DATA
AYS TO BEGIN THE AUTOCORRELATION &NALYSIS.

[t T S A B o TR e T e Y ot TR A B e Y ]

IF (JHOUR .LE. 24) GO 70 550

NRDATA = NRDATA + I |
CALL RAWLAG (MLAG, JF, TCDATA, TCSUM, TCSHSH, TCSUNS, TCB, TCV, TCK, NRDATA,
§  ICRHOD)
CALL RAWLAG (MLAG, IF, DNDATA, DHSUH, DHSHSE, GHSUNS, DPE, DRV, DPK, NRDATA,
§  DPRHOD)
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AINM, STORMS,

R

UM, BHSUM, TRSEAR, TESBAK, HEAR,

iS5
STORK}

(TRSUM
DRY,

i
*

CALL RSTAT

80
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5
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I#, TEWPH, TCRT, TLBASE)

HD
LHDIM,CLD ,CLD

CHIST,IC
HIST,C

106RARS
i
CALL HBRAH (T

o
9
-

Hi

iHE
ALL HBRAH |

r

£

i

IF- (TRACE .E0. OW) WRITE {I8,9023)

BATE

i
g

L
ke
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g
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1
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et
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it




16200

vvvvv

(o]

10210 [==s= - - . -
10220 ¢ =2z S —— = R S
10236 ¢
19240 T CALL THE FINAL STATISTICAL ANALYSIS SUBRDUTINE

, .

CALL FSTAT {5, RAWSUM, 13T, HEAN, COVRAT, LORMAT, NDATA)

CALL THE AUTCCORKELATION SUBROUTINE

[ B S

i CALL AUTOCO (MLAB, TCRHO,TCE, TCV, NRDATA, ICTITL)
10314 CALL AUTOCG (MLAG,DPRHG,DPB,DFV,NRDATA,DWTITL:
14320 Call AYTBCO (HLAG,CLRNG,CLB,CLV,NRDATA,CLTITL

10330 CALL AUTGCO (MLnB, WSKHO,WSB, WSV, NRDATA, WSTITL!
10340 CALL AUTOCO {MLAG,WDRHO,WDE,WDV,NRDATA, KDTTTL)
10350 .
106360 iF (TRACE .EQ. ON) WRITE {18,9013)
1370 9013 FORMAT 7 Mi4%)

10380 €
10350 C
1040
1adta
14420
10430

£

[ T S I ]

if44e L QUTPUT RESULTS
10456 €
10dg0  ©

10474 WRITE(IS, 715} (MEAND),1=1,5)
10450 715 FORMAT(1HL////728, MEAN VALUES' /79,  TCBAR’,T21,7 Ok
16490 § 133, CLEAR?, 743, WSBAR', T37, "WDBAR' /1X,5F12.2/)
10500 C

10510 WRITE(IS, 7200 COVMAT(L,d1,d=1,3),1=1,5)

10520 720 FORMAT (1Y, 24, COVARIANCE MATRIX,/(S(14,5F12.2/)))

10530 ¢

10540 WRITE(15, 7400 [(CORMAT(I,4),3=1,5),1=1,5)

j0S56 740 FORMATI1Y, 24, CORRELATION MATRIX®,/{S(1%,5F12.2/11)

10380 €

19570 WRITE (i3,743) TCK,GRK,CLE,WSK,WDK

10580 745 FORMAT (/125,°SKEW COEFFICIENTS’ /T8, TCSKEW',T20, " DHSKEN' 132,
16590 § *CLSKEW’, T4, HSSKEN', 156, NDSKEW' /11,5F12.2)

10600
10610 WRITE (15,747) THSEAR, TRSBAR, DHBAR

10620 747 FORMAT (///720, RAINFALL OUTPUT STATISTICS//

10430 § 724,718 ,132,° TR, T40, ' //722,F6.2,T31,F5.2,137,F5. 24/ 1)
10440
10650
10650
10670
10480
10690
10700

[ 9]

L3 ¢ 3 =3 1 O

PRINT HIGTOGRARS OF THE GENERATED DATA
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ZUVou
16979
14980
10950
100G
11010
11020
11030
1104¢
11030
1iial
11070
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CALL FRINTH (TCHIST,TCHDIM, TEDT, TCBASE, TCTITL, NDATA)
CALL PRINTH (DPHIST,DPHDIM,DPOT,DPBASE, DHTITL, NDATA)
CALL PRINTH {CLHIST,CLHDIM,CLET,CLBASE,CLTITL, NDATA)
CALL FRINTH (WSHIST,WSHDIM,WSDT,WSBASE,WSTITL,NDATA)
CALL FRINTH (WDKIST,WDHDIM,WDDT,WDBASE,WDTITL NDATA)

L o

Lo I B )

e
.
=]
=
‘*

ARIARCES TU STANDARD DEVIATION

.
b0 800 16 = 1,2

c
ASWRSD(16) = SERT(ASWRSD(1E)
ACLDSD{IB) = SRT(ALLDSDIIG))
ANSPSD(16] = SURT(RNSPSDIIS!!
AHRSD (1G] = SORT{AWBRSD(I6))
ATHPSD{16) = SER1(ATHPSD{161]
ADEWSDIIE) = SORT(ADEWSE(IG})
ALRSD (16} = SORT(ALWRSD{IE)!

C

Bt CONTIHUE

fonr B S I o}

JOMPUTE TOTAL DAILY SHORT AND LONGWAVE RADIATION

[l
[

[t T B A Y e R

=
&
o
puiy
=
v
[+
"
—
-
rJa
o

o

SUNSH + ASWRB(IG)
:UMLN = SUMLW + ALWRBI{IG)

Ll

L2 e B B ]

FRINT HOURLY MEANS GND STANDARD DEVIATIONS.

L

CALL HOUR {ASWRE,ASWRSD,SWR™)

WRITE (15,8111 SUMSHW
511  FORMAT 1729, T0TAL=",137,F7, 2}
CALL HOUR (ALWRE,ALWRSD,’ LWR’



11220
11230
11240
11230
11280
11274
11280
11290
11306
11310
11320
11330
11340
11350
11350
11370
11380
1139¢
11400
11416
114z0
11430
11440
11450
11480
11479
1148
11450
113404
11310
1320
11336
11340
11356
11540
11370
11380
1139
1160y
11610
11630
11830
11640
11550
11460
11670
116806
11530
11700
11710
11720

3

[ ]

120

WRITE (iS,811) SUMLW
CALL HOUK (ACLDE,ACLDSD, CLE®
CALL HOUR (AWSFB,AWSFSD, "WSP')
CALL HOUR (AWDRE, ANDRSD,’ WDR')
CALL HOUR (ATNPB,ATHPSD, TNP'}
LALL HOUR {ADEWE,ADEWSD,’ DEW')

IF {TRACE .EG. ON) WW

014 FORMAT {7 H15®)

WRITE 118,760}

760 FORMAT (1H1,15(15(3H
sToP
END

SUBROUTINE VARYE (i1,

T1E (15,5014}

RS

£2,T1, 72,81, 1)

ROUTINE 7O LINEARLY INTERFOLATE A VALUE OF ¥
HANBE] = T2 - TI
RANGEZ = 24,0 - RANBEI
IF {87 .G67. T1) &0 TG 100
£ 42 - (42 - ¥10e({24,0 - TZ + STi/RANBEZ:
RETURN

160 IF
i

200 CONTINUE

8T (BT, 721 60 70 200
o= X1+ (k2 - XLi#UST - T1)/ReNBED
i

£ o= 12 - (K2 - KD#((8T - T2)/RANGEZ)

RETURN

END

SUBROUTINE HOUR ( BAR, DEV, TITLE )
FRINT HOURLY MEANS AND STANDARD DEVIATIONS,

DINENSION BAR(1), DEV(D)

CONNON /10/  IN,15,1B

WRITE (15, 100)
10 FORMAT (1HL, 15(54

J/1H ,15(5H

3]
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160 FOR

READ (IC,130) DPLOT
iF {DPLOT .NE, V") 60 10 1835

WRITE (IC, 1700

[70 FORMAT /1%, WHICH PLOT? 1 FOR
$ ix,’ 2 FOR

1801 1FL

READ (IC, 1300 ANS
IF {4NS .NE, ’Y') 80 70 Z38

IFUNCH = 27
WRITE (IC.Z00}
200 FORMAT (71X, EMIER DATA Fiik

READ (IC.110) PNFILE

WRITE (L, 210
210 FORRAT {/1, TENTER
i

WRITE {(IC,240) IPUNCH,FHFILE, (FTEXTIIY,
24 FORMAT {11,15/1 A,RIUIix 1443}
230 CONTIHUE

RETURN
END

StesTsezaETEIEIISICLAICTIANNREEREVIRSIEAREOINTERNOETRTLTD

SUBROUTINE START (ISEED:

(AT (/14,700 YOU WANT 4 PLOT? (Y/N1F)

bt

EOMAME ... KXKXRELYYYTS

=1,16)

sessasRIrCETIECAITIE PN

ACTIVATE RAND ISEED TIMES 7O PROVIDE & DIFFERENT
STARTING POINT IN THE GENERATION OF RANDOM NUMBERS

WITH EACH INPUT OF ISEED

= 1, ISEED



ot
[
o

14250 ¥ = RAND{G)

—
B
Lot
<
<
-

4319 100 CONTINUE

i

14320 ©

14330 €

14340 RETURN

14330 ENT

14380 L

T T
14380 ¢

14350 SUBRGUTINE READF (IN.IS,18)

14430
14444
14450
j4ash
14470
14480
14490
14360 ¢

—
£a
Bu
—

Pt TR S o B A B G )

e

14514 DOUBLE PRELISION WRITEF, BUBDFF, TIONE, T¥l4), DEBUG(Y
145340 DOUBLE PRECISION OUTPUT

14330 €

14540 C

14330 REAL LAT{3), LONG(I

14380 €

14374 COMMON /TITLES/ TITLE

143580 COMMGN /FILES/ WRITEF, DUTPUT, BUGOFF
14399 CORMHON /7DATES/ 1VR,IWD,IDAY, LYR,LRO,LDAY
14600 COHKON /LOCATE/ LHT, LONG, TIONE

14519 COMMON /DBUG/  WBUG,DEBUS

14620 COMRON /CLOUDS/ CLBAR,CCSD,CCRHO, BETA, BAN
14630 COMMON /ATHOS/ EN

{4541} COMMON /PDFCLD/ NUMCC, CCPDF, CCORD, CCA,CCE

14630 COMMON /RAINS/ TBEAK, TRBA R. DEAR

14550 COMMON /TEMPAR/ TDB IH:. TDSDEY, TDRHO, HUDEF, TEMEAR
14479 COMHON /wINDSP/ SPBART,SPBARZ,SPBTI, SFHTZ, SFSDVI, SFSDVE,

14480 $ .NDTL!:rSDTz,&PSKEi,SFRHG
14694 UOMMON /WINDIR/ DRBOR, DRDEV, DRRHGD

14700 COMMON /PUFDIR/ NUMDR, DRPDF, DRORD, DRA, DRE
14714 COMRON /DEWONE/ TYFE, ACOEF

14720 COMNON /DEWTWO/ DWBAR, DWSDEY, DHSKEW, DWRHD
14734 CORAON /DEWDVS/ DWBIAS, DWDEV, DWDRHO

14744
14754 FEAD THE GENERAL DATA SECTION
14780

NOTE: 'UHUMMY® READS ARt INSEKTED TO READ THE *CARDS® THAT SEFERATE
THE MAJOR SECTIENS GOF THE TNF’T GRTA. IT IS DESIGHED TG

14770
14780

[ one TN eI o B S )



14750
14800
14810
14820
14830
14840
14830
14850
14570
{4880
14890
14949
14910
14920
14530
143940
14950
14540
14970

13074
13080

15090
15106
15110
15170

i

s

=)

Pt it bbb ek et
e I T

b et e ot bt e
LS L - ) B ) A ]

P=3

13190
15200
13219
13220
13240
19250
13260
13274
15280
13294

L I o]

L ]

(9]

Lo I ]

[}

f et e B ]

1

KEA

127

MAKE HANDLING THE DATA DECK EASIEH AND AS A MEANS TD MAKE
EXAMINATION OF THE DATA DECK EASIER.

READ (IN.1{7 DUMHY
FORRAT (A)

i THE TITLE CARDS (3i

D015 1=1,3
READ (IN,20) (TITLE(,1),d=1,15)
FORMAT (1583}

CONTINUE

READ (IN,307 WRITEF, OUTPUT, BUGGFF

30 FORMAT (104,3A10)
:
C — ==
£ GPEN FILES FOR OUTRUT
C

IB = 22

OPEN (UNIT=1B,DEVICE="DSK" , ACCESS=" SEQOUT® , FILE=HUBGFF)

IF (I3 .E0. 5) 60 70 35

5 =23

OFEN (UNIT=15,DEVICE="USK" , ACCESS=" SEQUUT® , FILE=WRITEF)

35 CONTINGE

L
{====== = =xo=z====zzs==z==zz==z==
© READ DATES, LATITUDE, LONBITUDE, AND TIME ZONE
€

READ (IN,40) 1MO,1DAY,T7R,LND,LDAY,LYR,

§  (LATIDN,I=1,30, (LONG (D), 1=1,3), TZONE

40 FORNAT (104,12,1X,12,1X,14,1%,12,1%,12, 11,14, 1%,

§  2F3.0,18,F2.0,1X,F2.0,14),A10)
C
C KEAD DEBUB INFD
L
{  DEBUG INFORMATION CAN BE OUTFUT FROM SEVERAL SUBROUTINES BY SINPLY
L READING IN THE APPROPRIATE SUBROUTINE NAME. THESE SUBROUTINES -
C  INCLUDE: TéU, DECL, SOLRAD, CLRSKY, COVER, ARVA, AND TEMFSN,
L NAMES ARE LEFT JUSTIFIED.
L
€ THIS FEATURE 1S CURRENTLY DISABLED,
£
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4hu CONTINUE
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C8E = {1.0 -XRHO(NSEAS)##3, 0)#SKEW (NSERS)/
§ (1.0 - XRHO(NSEAS)##2.0)#%#1.5
C .
E = (Z.0/C5E)%(1.0+CSE#ARY /4.0 - CSEXCSE/36.1##3.0
$ - Z.0/C8E
L
€ BENERATE THE NEXT VALUE OF THE PROCESS
L
¥ = XBAR(NSEAS) + XRHO(NSEAS)#(¥LABI - XBAR{NSEAS)) +
1 E#YDEV (NSEAS) #5GRT {1, 0~ {RHO (NSEAS) #RHO (NSEAS))
X
C _
£ XLAGY COULD BE SET EDUAL TGO X AT THIS POINT UK CHECKED FOx
C NEBATIVE NUMBERS. HOWEVER THE WNATURE OF THESE CHECXS DEPENDS
C i THE VARIATE BEING GENERATED. THEREFORE, THESE CHECKS ARE
ﬁ MADE IN THE CALLING ROUTINE WHERE THE IDENTITY OF THE VARIATE
L IS KNOWN ALONS WITH THE PECULI ARI?EES #ESOCIATED MITH 1T,
IDEBUG = ¢
IF i DEBHE LEE. 0T RETURN
WRITE {5,100) YBARINSEAS), XDEV (NSEAS:, XKHOINSEAST, ARV, XLaBL, X
$ . 5kEM,C5E, E
100 .u.ﬂﬁf {71, 6-*11 4,15
RETURN
END
B et triiiinincriniinas it isnansncnrnnns freeriarees Prrrrrariacraares
L
SUBROUTINE PUNCH (IFUNCH, REINM, VP, WSPH, SWR, LE, TEHFH)
£ CONVERT THE DATA GEMERATED BY THE CSCS HODEL 70 DATA WITH UNITS
€ COMPATABLE WITH MILLY'S LaND SURFACE WODEL.
L

CERHRAFHEFRCFHRRAEA RS RIFRB BRI BT IR SRR R R R R R IR R R RIS E RN R R RS E
Ceeaass  [NPUT VARIABLES S5 ss i i sdsdist s ias st i dadassssssisivess
CHAEFHBIFFEFFRFFERREPRRERF AR IERR IR FLR R RIS S SRR RN BB RF R R R FHRE RN

o
L

{PUNCH ... UNIT NUWBER FOR OUTPUT DATA FILE
RAINM ... PRECIPITATION IN MM/HR
VP .+« VAPOR PRESSURE IN MILLIBARS
WSPH ... WIND SPEED IN M/5EC

K ... SOLAR RADIATION IN LANGLEYS/Hk
Ul ... LONGHWAVE RADIATION IN LANGLEYS/HE
TEWPH ... TEMFERATURE IN DEG C

AR R R AR R R R R R RN AR AR RA R A E RS I RN R R R A SRR R SRR R RSB R R ¥
F5EEEE QUTPUT VARTABLES #3IRfsasiidns s sra bt b i b p i shassassd
CHRERHEFHF A H IR RH AR A AR LRI RN IR AT E N A A LH R R AR A A H AR AR RRR AL RS

t‘l [‘J t"l [ T B S e B e T e Y o TR v}

[ St S

FRECIF ... FRECIFITGTION IN CH/SEC
RHOYA ... WATER VAPOR DENSITY IN GRAMS/CREs3
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