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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.
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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
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Cloud Cover

- fairweather mean

- fairweather variance

- fairweather lag-1 serial correlation

- fairweather frequency histogram

- transition decay coefficient

Temperature

- regression coefficients

- deviations variance

- deviations lag-1 serial correlation

Wind Speed

* mean

- variance

- lag-i serial correlation

- skew

Wind Direction

- mean

- variance

- lag-1 serial correlation

" frequency histogram

Dewpoint

- mean

- variance

- lag-i 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.
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At first glance, the estimation of parameters required for the precip-

itation component appears to be straightforward. In 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.
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Chapter 2

PRECIPITATION AND CLOUD COVER

2.1 Introduction

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

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

Note: 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: 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.

Note: 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 FAIRWEATHER COORDINATES

User: Enter the filename using the form XXXXXX.XXX

Note: The output file will have the following format

COL 20-25 beginning hour of fairweather period

COL 26-31 ending hour of fairweather period

Once these four requests have been answered by the user, PROGRAM

RAIN scans the observed precipitation data, establishes the times between

storms and storm durations, records the total precipitation, and finally



10

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
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00010 C
00020 C..............................................................
00030 C
00040 PROGRAM RAIN
00050 C
00060 C PROGRAMMER: DAVID C. CURTIS
00070 C NATIONAL WEATHER SERVICE
00080 C NORTHEAST RIVER FORECAST CENTER
00090 C 705 BLOOMFIELD AVENUE
00100 C BLOOMFIELD, CT 06002
00110 C
$j1-20 C (2031 722-2014
00130 C
00140 C
00150 C PROGRAM RAIN IS USED TO DETERMINE PARAMETERS FOR THE RAINFALL
00160 C COMPONENT USED IN THE CSCS MODEL. THE OBSERVED RAINFALL DATA
00170 C IS ALSO SCANNED TO DETERMINE THE TIME COORDINATES OF THE
00180 C INTERSTORM PERIODS. GIVEN AN ESTIMATE OF THE TRANSHITON
00190 C PERIOD FROM THE END OF A STORM TO THE BEGINNING OF FAIRWEATHER
00 k A C PERIOU, THE TIME COORDINATES OF THE BEGINNING AND THE END OF

0"10 C A FAIRWEATHER PERIOD ARE OUTPUT TO ANOTHER Db1A FILE FOR LATER
1220 IC STATISTICAL ANALYSIS.

00231 L
00240 C
00250 C COMPUTE RAIN PARAMETERS:
0026i r
00 70 r TR......STORM DURATION
00280 C TB......TIME BETWEEN STORMS
00290 C TDEPTH..STORM DEPTH
00300 C
00310 C
00320 DIMENSION DA!A(8),DATES(25)

'0330 DIMENSION NFWBE(400). NFWEND(4000
00340 C
00350 C
00360 C NOTE: THE DEC-10 COMPUTER USES 5 CHARACIERS/WORD
00370 C
00380 DOUBLE PRECISION DAFILE, STAID
00390 DOUBLE PRECISION FWFiLE
00400 INTEGER DATES
00410 C
00420 DATA ON/'ON'/, OFFi'OFF'/
00430 C
00440 C
00450 C INTERACTIVE INPUT SECTION ***********************
00460 C
00470 WRITE (iC,100)
00480 100 FORMAT (//IX, 1ENTER INPUT DATA FILE NAME XXXxXX.XXX')
00490 C
00500 READ (5,110) DAFILE



NOTE: PROGRAM RAIN EXPECTS THE FILE SPECIFIED A L riE

TO HAVE THE FOLLOWIN8 FORMAT

COL
COL
COL
CDL

00520
00530
00540
V ,,h55v
00560

00590
00600
00610

00630
00640
00650
00660
00670
00680
00690
00700
0u710
00720
00730
00/40
00750
00760
00770
00780
00790
00800
00810
00820
00830
00840
00850
00860
00870
00880
00890
00900
00910
00920
00930
00940
00950
00960
00970
00980
00990
01000
(:1(010

1-10
13-14
15-16
2 1-76

SIATION IDENTIFIER
MONTH 2 DIGITS)
YEAR (2 DIGITS)
DATA (8F7. 2)

OCCASIONALLY, A MONTH MAY HAVE ENOUGH MISSING DATA THAT
IT MAY BE NECESSARY TO SKIP THE ENTIRE MONTH. IF ONLY
A SMALL AMOUNT OF DATA ARE MISSING, THE DATA ARE READ BUT
THE MISSING DATA ARE ASSUMED TO BE ZERO.

WRITE (iC,120)
120 FORMAT (//1X,'ENTER NUMBER AND YEARS TO BE SkIPPE

READ i5,130 NDA, (DATES ), I ,NDA)
130 FORMAT 'lII)

WRITE (iC,140)
140 FORMAT (//1X.'ENTER NUMBER OF HOURS

NN YY YY...'

IN TRANSiTON'

READ (5.145) NTRANS
145 FORMAT i'l

WRITE (C.146)
146 FORMAT(I/1X.'ENTER OUTPUT FILE NAME FOR FAIRWEATHER COORDINATES)

READ (5,147) FWFILE
147 FORMAT (A)

NOTE: THE OUTPUT FILE DESIGNATED BY FWFILE WILL HAVE THE
FOLLOWING FORMAT

COL 20-25 BEGINNING HOUR OF FAIRWEATHER PERIOD
COL 26-31 ENDING HOUR OF FAIRWEATHER PERIOD

END INTERACTiVE INPUT ************************

IC = 5
IWRITE = 26
INPUT = 21

C
OPEN (UNIT=INPUT,DEVICE='DSK'.ACCESS=SEIN' ,FILE=DAFILE)

I'

V! 15 10 110 FORMAT (Ai

C
C
Ii,

C

C

C

C
C

C

C

f.

NIOTE:

C

C

r
C
C
C
CC
C
C
C
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01020 OPEN (UNT=IRITEDEVICE='DSK',ACCESS='SEOUT',FILE=FWFiLE)
01030 C
01040 C
01050 C INITIALIZE VARIABLES
01060 C
01070 MISS = 0
01080 STORM =
01090 TDEPTH = 0.0
01100 DEPTH = 0.0
01110 DURAT = 0.0
01120 TR = 0.0
01130 TBS = 0.0
01140 IBETWN = 0.0
01150 STORMS = 0.0
01160 NHOUR = 0
01170 DRY = 0.0
01180 NFWB = 0
01190 NFWE = 0
01200 IDBU6 = 0
01210 C
01220 C
01230 190 CONTINUE
01240 C
01250 C
01260 C READ THE HOURLY RAINFALL DATA
01270 C
01280 READ UNPUT,200,END=50) STAID, iKiO, KYR, (DATA(I),i ,18)
01290 200 FORMAT (A10,2X,212,4X,8F7.2)
01300 C
01310 C CHECK 10 SEE IF THIS DATA SHOULD BE SKIPPED
01320 C
01330 IF (NDA.EQ.0) 60 TO 221
01340 DO 220 1 = 1,NDA
01350 IF (KYR .EQ. DATES(Il) 60 TO 190
01360 220 CONTINUE
A1370 221 CONTINUE
01380 C
01390 C NOW ANALIZE THE DATA IN THE CURRENT RECORD
01400 C
01410 DO 301 1 = 1,8
01420 C
01430 NHOUR = NHOUR + 1
01440 C
01450 C CHECK IF RAIN OCCURRED
01460 C
01470 IF (DATA(I) .6T. 0.0005) 60 10 350
01480 C
01490 C CHECK IF DATUM 15 MISSING
01500 C
01510 IF (DATA(Q) .LT. -990.0) MISS = MISS + 1
01520 IF (DATA(I) .LT. -990.0) DATA(I) = 0.0
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RAIN EQUALS ZERO. THEREFORE, WE ARE BETWEEN STORMS.

IF (STORM .EQ. OFF) 10 TO 310

FIRST HOUR OF NEW INTERSTORM PERIOD. TURN STORM FLAG OFF.
UPDATE STORM DURATION COUNTER, AND RESET TIME BETWEEN STORMS.

o1540
01550
01560
01570
01580
01590
01600
01610
01620
01630
01640
01650
01660
01670
01680
01690
01700
01710
01720
01730
01740
01750
01760
01770
01780
01790
01800
01810
01820
01830
01840
01850
01860
01870
01880
01890
01900
01910
01920
01930
01940
01950
01960
01970
01980
01990
02000
02010
02020
02 0 30

RECORD THE HOUR OF THE BEGfNNING OF AN INTERSTORM PERIOD

NFWB = NFWB + 1
NFWBEgiNFWB) = NHOUR

IF (IDBUS .EQ. 0 .60 TO 310
WRITE (IC.309) NFWBES(NFWBi,NFWB,NHOUR

309 FORMAT (/iX,'BEGINNIN6',316)

310 CONTINUE

UPDATE TIME BETWEEN STORMS COUNTER

TBETWN = IBETWN + 1.0
GO TO 300

RAINFALL 15 GREATER THAN ZERO. THEREFORE, WE ARE IN A STORM.

350 IF (STORM .EQ. ON) 60 TO 360

FIRST HOUR OF NEW STORM. TURN STORM FLAB ON, UPDATE TiME BETWEEN
STORMS COUNTER, AND RESET STORM DURATION AND DEPTH COUNTERS.

STORM = ON

RECORD THE BEBINNING OF A STORM PERIOD

NFWE = NFWE + 1
NFWEND(NFWE) = NHOUR

IF (DBUB .EQ. 01 60 TO 351
WRITE (IC,352) NFWEND(NFWE),NFWENHOUR

L

C
r
C

STORM = OFF
DRY = DRY'+ 1.0
TR = TR + DURAT
TDEPTH= TDEPTH + DEPiH
DURAT = 0.0
DEPTH = 0.0

C
C
C

C
C

C
C

C
C

c
C
C

C
C
C
C
C
C

C

C
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352 FORMAT (1X,3X,'ENDING',3I6)
351 CONTINUE

IF( TBETWN .61. 2.01 160 TO 358

020 40 V
02050
02060
02070
02080
02090
02100
02110
02120
02130
02140
02150
02160
02170
02180
02190
02200
02210
02220
02230
02240
02250
02260
02270
02280
02290
02300
02310
02320
02330
02340
02350
02360
02370
02380
02390
02400
02410
02420
0243u
02440
02450
02460
02470
02480
02490
02500
02510
02520
02530
02540

C
358 CONTINUE

TBS TBS + iBEIWN
STORMS = STORMS + 1.0
TBETWN= 0.0

C
360 CONTINUE

C
C STORM CONTINUES
C

DURAT = DURAT + 1.0
DEPTH = DEPTH + DATA(I)

C
300 CONTINUE

C
301 CONTINUE

END OF ANALYSIS OF THE CURRENT RECORD. '0 READ THE NEXT RECORD.

60 TO 190

500 CONTINUE

END OF DATA REACHED. NOW FINISH ANALYSIS OF THE FINAL PERIOD
AND ESTIMATE THE PARAMETERS.

IF (STORM .E. ON) 60 TO 510

REACHED END OF THE DATA SET DURIN6 AN INTERSTORM PERIOD. ASSUME
THAT THE INTERSTORM PERIOD ENDS AT THE SAME TIME AS THE DATA SET.

NOW UPDATE TIME BETWEEN STORMS STATISTICS.

TBS = TBS + TBETWN

C

C
C
C
C
C
C

THE CURRENT INTERSTORM PERIOD WAS LESS THAN THREE HOURS LONG.
THEREFORE IT IS ASSUMED TO BE A LULL IN THE STORM RATHER THAN
A PERIOD BETWEEN TWO DIFFERENT STORMS. READJUST THE COUNTERS
TO REFLECT THIS.

DRY = DRY - 1.0
DURAT DURAT + TBETWN
TBETWN 0.0
60 TO 360

C
C
C

C
C

L

C

C
C

C
C
C
C
C

C
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02550 510 CONTINUE
02560 C
L0257 C REACHED THE END OF THE DATA SET DURING A STORM PERIOD. ASSUME
02580 C THAT THE STORM PERIOD ENDS AT THE SAME TIME AS THE DATA SET.
02590 C NOW UPDATE THE STORM STATISTICS.
02600 C
02610 TR = TR + DURAT
02620 TDEPTH = TDEPTH + DEPTH
02630 C
02640 520 CONTINUE
02650 C
02660 C DETERMINE THE ENDING HOUR FOR THE LAST INTERSTORM PERIOD
02670 C
02680 NSTOP = NFWE
02690 IF ( NFWB .LE. NFWE ) 60 TO 550
02700 NFWE = NFWE + I
02710 NSTOP = NFWE
02720 NFWEND(NFWE) = NHOUR
02730 550 CONTINUE
02740 C
02750 C
02760 C EXAMINE THE INTERSTORM PERIODS
02770 C
02780 C DETERMINE IF A FAIRWEATHER PERIOD EXISTS. IF YES, WRITE THE
02790 C BEGINNING AND ENDING HOURS OF FAIRWEATHER SEQUENCE TO THE DATA
02800 C FILE. IF NOT, THE INTERSTORM PERIOD IS NOT LONG ENOUGH TO
o2810 C CONSIDER. THEREFORE SKIP AND 60 TO NEXT SEQUENCE.
'280
02830 DO 560 I = 1,NSTOP
02840 C
92850 NFW = NFWEND(1} - NFWBEGW1
02860 C
02870 IF ( IDBUS .ED. 0) 80 10 562

WRITE (lC,563) INTRANS,NFW,NFWEND(I),NFWBE6(1)
'2890 563 FORMAT ( lX,516)
02900 562 CONTINUE
02910 C
02920 IF NFW .LE. 2*NTRANS) SO TO 560
02930 C
02940 C DELETE THE HOURS IN THE TRANSITION, LEAVING ONLY THE FAIRWEATHER
02950 C PERIOD.
02960 C
02970 NFWB = NFWBEG(1) + NTRANS -1
02980 NFWE = NFWEND(l) - NTRANS
02990 C
03000 WRITE (IWRITE,555) NFWB. NFWE
03010 555 FORMAT (2110)
03020 C
03030 IF ( IDBUS .ED. 0 ) 60 TO 559
03040 WRITE (IC,556) NFWB, NFWE
03050 556 FORMAT (1X,1X,216)
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559 CONTINUE
C

560 CONTINUE

CALCULATE THE PRECIPITATION PARAMETERS

C

C
C
C
C
C

03060
03070
03080
03090
03100
03110
03120
03130
03140
03150
03160
03170
03180
03190
03200
03210
03220
v3i.30
u3240
o3250
03260
03270
03280
v3290
u3300

03320
'i3330
03340
v3350
03360
03370
03380

C
WRITE (IC,410'

410 FORMAT (iX, T1A, TB' T20,' TR . 30,1H!, T46, '1TORMS' T V.'DRY I
WRITE (IC, 420) TB, IR, TDEPTH. STORMS, DRY

420 FORMAT (18,F5 T17,F5.2,T27,F5.3,i4iF5.', T49,F5.0///'

WRITE (IC,600) NHOURMISS
600 FORMAT (IX, T10qNHOUR'1,T20)'MISSINB'/?T,I6 T2i1,15//i)

I,

STOP
END

COMPUTE MEAN VALUES -

TR = TR/STORMS
TDEPTH= TDEPTH/STORMS
TBS = TBS/DRY

WRITE (iC,390)
390 FORMAT (1Hi.2(15(5H

WRITE (IC,400) DAFiLE
400 FORMAT (1X,4I5H**** ,'

$ T25,A10/)

C
);),/j1

RAINFALL ANALYSIS ,4(5H*****,'
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2.5 Fortran Listing for PROGRAM FAIR
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C
C .....................................................................
C

PROGRAM FAIR
C

00010
00020
00030
00040
00050
00060
0007 0
00080
00090
00100
00110
00120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
o0340
00350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500

WRITE (iTERM,1001
i0' FORMAT (/-X,'ENTER COORDINATE FiLE, DATA FILE, OUTPUT FllE')

P

READ (ITERM,105' FWFILE, DAFILE, CLFILE
105 FORMAT (3AI

C
OPEN (UNIT=IFW,DEVICE='DSK .ACCESS=SE=iN',FLLE=FWFILE)
OPEN (UNIT=iDA,DEVICE='DSK',CESS='SEINGFILE=DAFLE)
OPEN (UNIT=1OUTDEViCE='DSK',ACCESS='SEQOUT',FILE=CLFILE

C FILE: FWFILE ... CONTAINS COORDINATES OF FAIRWEATHER SEQUENCES
C
C CDL 20-25 BEGINNING HOUR OF FAIRWEATHER PERIOD
C COL 26-31 ENDING HOUR OF FAIRWEATHER PERIOD
C
C FILE: DAFILE ... CONTAINS OBSERVED CLOUD COVER DATA
C
C TWO 'EARDS' PER DAY IN FORMAT (16F5.l/8F5.1)

C

C

C
C
r
C

C
C
C

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

PROGRAMMER: DAVID C. CURTIS
NATIONAL WEATHER SERVICE
NORTHEAST RIVER FORECAST CENTER
705 BLOOMFIELD AVENUE
BLOOMFIELD, CT 06002

203-722-2014

DIMENSION NFWBE6(400), NFWEND(400). DATA(744), FWDATA(480

DOUBLE PRECISION FWFILE. DAFILE, CLFILE

SELECT I/O UNIT NUMBERS

ITERM = 5
IFW = 21
IDA = 22
LOUT = 23



F

C F LE C LF IL E ... "TPU T' FILE F R FA IIR WE AT P.EP. LL OD ;E QU E N1CE S

C TWO :CA--D PER AY IN FORMATi(l6;F5.1l8F5.1)

C INIl"ALIZE VARIABLES
C

N = I
NHOUR
KFW = o
NSTOP 0

C
C GET FAIRWEATHER COORDINATES FROM FWFILE.

00510
0t0520

00540
00550
u0560
60570
0058i
(10590
00600
00610
00620
00630
90640
00650
00660

0070)00680
('u690

00710
00720
00730
00740
00750
00760
00?70
007 5(
00790
00800

00820
00830
00840
00850
00860
00870
00880
00890
00900
00910
00920
00930
00940
00950
00960
00970
00980
00990
01000
01010

D0 110 J = 1,400
READ (IFW,1I5,END=120,ERR=998) NFWBED(J), NFWEND(ji
FORMAT (21)
CONTINUE

c
120 CONTiNUE

BE! CLOUD CAVER DATA FROM DAFILE.

NOTE: BECAUSE THE FA1RWEATHER COORDINATES ARE RELATIVE VALUES
REFERENCED TO THE FiRST HOUR OF DATA IN THE PRECiPITATION
FILE, IT IS ESSENTIAL THAT THE OBSERVED CLOUD COVER FILE
BE PRECISELY SYNCHRONIZED WITH -HE OBSERVED PRECIPITATION
FILE. BE ESPECIALLY CAREFULL iF ANY MONTHS OF PRECIPITATION
DATA ARE SKIPPED DURING THE EXECUTION OF PROGRAM RAIN

READ (IDA.130,END=500,ERR=999) DATA
130 FORMAT (16F5.0/8F5.0)

DO 200 I = 1,744

NHOUR = NHOUR +1

IS CURRENT HOUR WITHIN A FAIRWEATHER PERIOD?

IF (NHOUR .LT. NFWBE6(N)) 60 TO 200
IF (NHOUR .LE. NFWEND(N)) 60 TO 150
N = N + 1
Go TO 200

150 CONTiNUE

NOW WE HAVE A VALID FAIRWEATHER DATUM.

115
110 i*

C
C

C

C
C
C

C
C
C



c

C
IF DATA BUFFER iS FULL, WRITE THE FAIRWEATHER CLOUD DATA T1 LILE

KFW = KFW + 1
IF (KFW .LE. 480 9010 170
KFW = 1
WRITE (IOUT,160 1FWDAA KJJ=' 1,480)

160 FORMAT h6F5.11 8F5. )

STORE FAIRWEATHER CLOUD SEQUENCES IN THE RATP BUFFER

170 FWDATAiKFW) = DATP(I)

20 CONTINUE
GO TO 120

500 CO:NTINUE

r 'PW .LE. 490f WRITE (lOUT. 60, (FNDTA(K, 1 .d1 FW(

01040
ijil050

01060
01070
01090
v1090
01100

01 130
01140
01150
01160
n.1 1

i)

III i.

i0j .11

IV01300
01210
0 1240 

L

WRITE (iTERM.700) FWFILE
FORMAT (I/lX.' READ ERROR

WRITE (iTERM,710 DAFiLE
FORMAT (//IX,'READ ERROR
STOP

1 ;ILE: ,'10

IN FILE: ,A10

END

C

V i

7iY.1

i9 1

-1 ripn 1 .1

C
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Chapter 3

TEMPERATURE

3.1 Introduction

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 determined 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 = +1 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 1st 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 b0 to b3 and the second record contains
b to b7 . The format for these two records is ('BCOEF 0-3',
4El2.5/'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/O 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



57

c ........................... .....................................
C

PROGRAM TEMPER
C
C
C PROGRAM TEMPER IS USED TO ESTIMATE THE REGRESSION COEFFICIENTS FOR
C THE DETERMINISTIC COMPONENT OF THE TEMPERATURE MODEL. THE PRO&RAM

iS CURRENTLY SET UP FOR MONTHLY PARAMETER ESTIMATION. IF ANY OTHER
C PERIODS ARE TO BE USED, SUBROUTINE DATEL WILL HAVE TO BE MODIFIED
C IN ORDER THAT THE DATE COUNTERS APE UPDATED FROPERLY.

C00020
00030

K0040
00050
00060

0008i
0000
0010 P1
0 0 0 

fu 01 0!

00130
00 14 0'

00170

00200

002 0
OC'23')
00240

.0250

00270
WJ28IU

00300
00310
0!C*3 1~

00330
00340
00350
00360
00370

00390
00400
00410
00420
00430
00440
00450
00460
00470
0048 A
01490
00500

DAVID C. CURTIS
NORTHEAST RIVER FORECAST CENTER
705 BLOOMFIELD AVE
BLOOMFIELD, CT 06002

(2. I f22-LiLO

INTEGER RANGE '
I Itt 1.,NTEGER- SEASON(142

REAL*B DEBUS'20
REAL*8 TZONETI(4i
REAL VBAROB

DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION

;. 48), XXT (8,8)
A(3),B(3)
TPRIME2I, THAT(25)
KBAROB(25i, SRTEMP(25'. CL1UD25)
WSPEED(25), WDIR(25)
ACOEF(8), BCOEF(8)

COMMON /10/ IREAD,IWRITE,IWBUG.IPARM, iBCOE
COMMON DOBUG/ NBUG, DEBUS
COMMON /SEAS/ NSEAS
COMMON /ORBIT/ PHI,THETAS,THETAL,EPET,W
COMMON /SUN/ DELTA, DTSL, SRSS
COMMON /JDATES/ JULDAi, JULREL. JBEGIN. JULEND,
$ ,JSTART, JSTOP, JREND, JYEAR
COMMON /DATES/ IYR, IMO, IDAY, LYR, LMO, LDAY
COMMON /YSTAT/ YSUM, YSUMS9, YMEAN, RSQUAR

DATA TZ/8HEASTERN .8HCENTRAL

SET INPUT/OUTPUT UNIT NUMBERS

JRANCGE, NXLPYR

.8HMOUNTAIN ,HPACIFIC /

IREAD = 21

PROGRAMMER:

r

c
C
C



00510 IWRITE= 5
0i0520 iWSUG = 2
o0530 iPFRM = 24
00540 iBCOE = 25
00550 C
00560 C
00570 C

00590 C CALL TRNSLTOR PROGPRh FOR iNTERACTIVE INPUT
00600 C (BY-PASS THE NEXT STATEMENT IF BATCH MODE IS USED)

00610 CLL TRTEMP 4IREAD)
00620 C

V I) 40 r

..... COPOOOO0000000000. . EN........ O-Af Pf umm0moone0m

00680 C DAIA FILE DEFINITION:
00690 C
0000.C DCCTHP.DAT ... INPUT DATA FILE

"'(7,0 C DCCTMP.OUT ... OUTPUT DATA FILE
0020 C DCCTMP.BUG ... DEBU DATA FiLE

6 71) C DCCTMP.PRM ... OBSERVED DATA FILE
'w'4V C CBCOF.DAT ... REGRESSION COEFFICIENT OUTPUT FILE

00170 OPEN (UNIT=IREAD.DEVlCE='DSK',CCESS=SEINFILE'DCCTM. DI')
00780 IF (IRITE .E9. 5)80 TO 85
0090 OPEN OUNIT=WRITE. DEViCE='DSK', CCESS='SEUT',FiLE='DCCTHP.OUT

00800 85 LONTINUE
00810 OPEN (UNiT=IWBU, UEVIEDS. E=SEeOUTFILE=DCCTMP.BU8')
00820 OPEN QINIT=IPARht DElvEr= r CCLI= SEOIN',iLE=,DCCTNP.PRW)
00800 OPEN UNiI=IBCOE , D E DE'S A CCESS SEQ0 TFILE'DCBC0F.DA ')

0ci840j C
(0850 LOOOOOO:OOOOOOOOOOIIIOOO. .... OPEN ........OP OOOOU0
V Rl0 u
00870 C
00880 - E INPUT DATA FROM ADS OR IHE ' N F'T 0ATA FILE

u
00900 C
00910 C INPUT DATA SECTION

00930 C
U0940 C USE THE FOLLOWiNG READ TATEMENT WHEN OPERATING IN BATCH ODE

0060 lXXXXREAD iREAD,100 IREAD, IWRITE, IWBUG
0097' CX!00 FORMAT (3151
00980 C
00990 C

01000 GO TO III
V1hif C



01020

01040
01050
01060
01070
01080
01090
01100
01110
01120
calj30
01140
01150
01160
01170
01180
01190
01200

r. I 1r0

li I n

0 1240
01 20
01260

01270
015 ~

01290
013Mw
01310
011320

(1340
01350
01360
01370
01380
01390
01400
01410
01420
01430
01440
01450
01460
01470
01480
01490
01500

F

C
CONVERT DE8REES TO RADIANS

PHI = DMS(Al
THETAL = DMS(B)

C
C CHECK THE TIME !ONE TO -ET THE PROPER
C OBSERVER LOCATION

STANDARD MERIDIAN OF THE

IF (TZONE.NE.TIL1fl 60 TO 200
THETAS = 75.0*2.0*3.14159/360.0
GO TO 300

200 IF (TZONE.NE.TZ(2)) 60 TO 210
THETAS = 90.0*2.0*3.14159/360.
G0 TO 300

210 IF (TZONE.NE.TZ(3)) G0 TO 220
THETAS = 105.0*2.0*3.14159/360.0
60 TO 300

220 IF (iTLNE.NE.TZ(4)l) 0 TO 230
THETAS = 120.0*2.0*3.14159/360.0
80 TO 30u

C
(1510 230 WRITE (IWRiTE.240
01520 240 FORMAT (1H1,TIME ZONE REOUESTED IS NOT VALID'///)

C

C

C

C USE THE FOLLOWIN6 STATEMENTS TO READ SUBROUTINE NAMES FOR
C IEBU8 GUFUT
C

READ (IREAD,110) NBUJ, (DEBU6(I), i=lNBU6)
110 FORMAT (5.5X,7(A8,2X)/(10X,7(AB,2X.I

C
8000 WRITE (UWRITE,9000) NBU6
9000 FORMAT (1HO, 'NBU -=',2 ,I10)
111 CONTINUE

C
C

READ (IREAD,1200 I0AyMOIYR, DAY.LMO,LYR
120 FORMAT (2(31,12,3',12,1XI4))

C
C

C

F

READ {iREADi40) (A(I.i13),1)Ii=,3),IZ0NE
140 FORMAT (2(3F5.0,5X),T51,A81
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WRITE (IWRITE,250) TZONE,(TZ(I),I=1,41
250 FORMAT (1H0,Ti0,'REQUESTED TIME ZONE',T36,5H*****,

!8 ,5H*****/TlO,'AVAILABLE TIME ZONES',a36,5H*****,
2Hd,5*****/T36,5H*****,A8,5H*****/T36,5H*****,
3AT,5H*****/T36.5H*****,AB,5H*****)

'300 CININUE
L

C

01530
01540
01550
01560
01570
01580
01590
('1600
01610
01620

01630
01640

0170
C 680

017h 6

01750
01760
c'17 70
01780
01790
01 ROO
01810
01820
01830
01840
0185'
o1860
01870
01880
01890
019QrI
01910
01920

0j940
01950
01960
01970
01980
0 1990

V. U

02020

02030

L
C

I.

READ DATA BOUND VALUES
TLB... . EMPERATURE-L-ER BOUND
TU. TEMPE RATUFE UPFEF BOUND
WUB... WIND SFEED UPPER BOUND

READ TiREAD,260) iLB, TU, WUB

C iNITTALIZE THE ARRAYS USED IN THE REBRESSION ALGORITHM.

DO 1I = 1.d
X()=0.0

DO 100 j =,
XXT(J = .

100 CONTINUE
C

YSUMsg = 0.)
YMEAN = 0.0

I

C
L

R ANK = 7
C

L INITIALIZE THE DATE VARIABLES

CALL DATEI

EVALUT. B....................... .

C EVALUATE OBSERVED DATA TO DEVELOP COEFFICIENTS FOR THE

FEAD (IREAD,260i EPET,W
260 FORMAT (16F5.0!9F5.0)
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02040 C TEMPERATURE MODEL.
0205i C
02060 325 CONTINUE
02070 C

ill FOR EACH DAY, 25 OBSERVATIONS OF EACH DATA TYPE ARE USED IN THE
2, C PARAMETER ESTIMATION. THE DATA TIME SEOUENCE IS:

01i0 0 11PM, MIDNIGHT, IAN, ... 11AM, NOON, 1PM, .. , 11PM.
211" C IN THIS FORMAT, THE 11PM OBSERVATION APPEARS TWICE, IN THE 25TH

62120 C LOCATION FOR DAY N AND IN THE 1ST LOCATION FOR DAY N + 1.

J-2130

0 215 0 READ iIPARM,260,END=345) TPRINE
02160 READ QIPARM,260,END=345) CLOUD
Q217 0 READ (IPARM,260,END=345) WSPEED

SZ8 P-READ i4PARM,260,END=345) WDIR-
21 0 C

1220 CHECK INPUT DATA TO MAKE SURE DATA ARE WITHIN
i22'"' REASONABLE BOUNDS.
V "2230 C
02240 DO 326 LL= 1,25
02250 C
02260 L = LL
02270 IF (TPRIMEIL).fiE.TLB . ND. TPRIME(L).LE.TU)60 TO 327
02280 CALL DCHECK JULREL. 1, PRIME, L )
0229" 327 IF (CLOUD(L).GE.0.00.AND.CLOUD(L).LE.1.00) SO TO 328
0230 v CALL DCHECK ( JULREL, 2, CLOUD . L

8 IF (WSPEED(L%.6E.0.00.AND.WSPEED(L).LE.WUB) b0 TO 320
02320 CALL DCHECK JULREL, 3. WSPEED, L

2- 329 IF (WDIR(L).GE.0.00.AND.WDiR(L).LE.360.00) 60 TO 326
02340 CALL DCHECK ( JULREL, 4. WDIR. L
02350 C
02360 326 CONTINUE
02370 C
02380 C
02390 C
02400 C ESTIMATE RADIATION ATTENUATION DUE TO CLOUD COVER
02410 C ADJUST WIND DIRECTION DATA AS NECESSARY
02420 V
02430 C
02440 DO 330 1 = 1.25
02450 KBAROB(I) = 1. - 0.65*CLOUD(I)**2.
02460 IF(WDIR(I) .8T. 180.) WDiR(I)=ABS(WDIR(I1-360.)
02470 330 CONTINUE
02480 C
02490 C
02500 C CALL DATA ANALYSIS ROUTINES
02510 C
02520 CALL PRMEST (TPRIME.KBAROB,CLOUD,RTEMP, WSPEED,WDIR. IRANK,
02530 $ XXT,XY?
02540 C
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WRITE (IBCOE,625) (BC0EF(I)1i=1,8)
625 FORM4i ('bCOEF 0-3 ',4E12.5/'BCOEF

WRITE (IWRITE,630) YMEAN, RSQUAR
630 FORMAT (IH ,4X,7HYMEAN = ,2X,F5.2,
$ 10HRSUARED = 2XF5.2)

4-7 ',4E12.5)

I0X

r

03060
03070
03080
93090
03100

03120
03130
03140
03150
03160
0317 0
03180
03190
03200
03210
03220
03230
'Y3240
'V3250
03260

cKLI so

03280
03290
03300
03310
03320

03340
03350
03360

u I Un3370 I

03380
03390
03400
03410
03420
03430
03440
03450
03460
03470
03480
03490
03500
03510
03520
03530
03540
03550
03560

ROUTINE FOR DATA ENTRY THROUGH AN INTERACTIVE TERM1iNAL

INTEGER HA(6.
REAL*8 FILE
REAL*8 DEBI!G(20),TZCNE, TZ(4)
DIMENSION A(3B3),BCi7)
DIMENSION TPRIMEi25)

IC = 5

WRITE (IC.905)
905 FORMAT (HO.T10, 'IF AN INPUT

1 FOLLOWING:'
2 T15, 'CTION',T30,'RESPONSE'
3 Ti0, '1. TYPE "OLDFILE"',T1
4 T10, '2. TYPE " NEWFILE'",IJ

DATA FILE EXISTS. YOU CAN DO THEI,

il '. ',30, .......
0,'EXISTING INPUT FILE IS USED'/
0. 'INPUI NEW DATA AS REQUESTEDV/)

READ (IC,906) FILE
906 FORMAT (2A)

IF (FILE .EQ. '0LDFILE' ) RETURN
IF FILE .EQ. 'NEWFILE' ) 60 TO 14

C

STOP
END

C
C
L........................................... .....................

SUBROUTINE TRTENP (dREAD)
C
C
C
C
C

C

C
C

C

C

C

C
C
C
C
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03570

03590
03600
033610

63630
03640
03650
03660

A7 70pU "17 0 

(CU 17 f

fi tiv

03790
03y' I

03820
0383 0

03640

03850

03860

03880

03890

03900

03910

03920
03930

03940
03950
03960

03970

0390

04010
04020
0 40

0400
04040
04050
04060
04010

G0 T 0 21

THE FOLLOWIN6 STATEMENTS ALLOW THE
NAMES TO OBTAIN DEBU8 INFORMATION

WRITE i1C.920"

920 FORMAT (UH0,'INPUT DEBUB INFO -

USER TO INPUT SUBROUTiNE

NBUG, (DEBUGI,I=1,NBUS)')

C
C

READ 1IC.20) NBU8. i DEBU6(i), I = 1.NBU8 I

20 FORMAT 1 I, 7AWAW

c

WRITE iREAL.25 ) NBUG. ( DEBUGHI)i=1,NBU?)
25 FORMAT 15, 5X, 7(A8,2X)/(I0X .7BA8,2X1)

21 CONTINUE
p

I-

WRITE (UC,930)

930 FORMAT (iHO,:INPUT BEBINNING DAY. MONTH, YEAR (4 DIGITS IN

$ 'YEAR AND ENDING DAY. MONTH. YEARW)

WRITE U1C,907) FILE
907 FORMAT (1H0,'INVALID INPUT FILE DESl6NATiON' ,T3,*****'48,

2 '*****'/6X,'VALiD DESIGNATIONS ARE*',
3 T35, '*****0FlLE*****' i

4 T35,'*****NEWFILE*****'//)
STOP

U

U

14 CONTINUE
C
C
C SET UP OUTPUT FiLE TO RECIEVE TRANSLATED INPL1 dA

C
C

00000000000000000....PEN........00000U0000

OPEN OUNIT=IREA,0EVICE='SK .ACCESS=SEU '.FILE='l-MP.DA )

LOMOO000000000000000........0PEN........0 D0 0 A 0 0 0 01O O
C

L

C
C

C
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READ (IC.30) IDAY.iMO,IYEAR.LDAY,LMOLYEAR
30 FORMAT (61)

WRITE (IREAD.35) IDAY. iNO, hYEAR, LDAY, LMO, LYEAR
35 FORMAT (2(3XI2.3X, 2,IX,14))

04080
04090
04100
04110
04120
04130
04140
04150
04160
04170
04180
04190
04200
04210
04220
04230
04240
04250
04260
04270
04280
04290
04300
04310
04320
04330
04340
04J50
04360
04370
04380
04390
04400
04410
04420
04430
04440
04450
04460
04470
04480
04490
04500
04510
04520
04530
04540
04550
04560
04570
04580

LAT-LON8 IN DMS AND lIME ZONE OF

C

C
READ (IC.50) (A(il),=1,3), (B(i),I=1,3), TZONE

50 FORMAT 6F, A)

WRITE (IREAD.55) (A(I),I=1,3), (B(l),i1,3) TZONE
55 FORMAT (2(3F5.2.5XJ,T51,A8)

WRITE (IC.960)
960 FORMAT (180,' INPUT EP, ET, WY'

C
C

READ (IC.60) EP, ET, W
60 FORMAT (3F)

c
C

C
WRITE (IREAD,65) EP, El. W

65 FORMAT ( 3F5.2)
C

C
WRITE (IC,70)

70 FORMAT (180,' INPUT DATA CHECK VALUES'/
$ ' TEMP LOWER BOUND, TEMP UPPER BOUND, WIND SPEED UPPER BOUND')

C-
READ (IC.60) TLB, TUB, WUB

WRITE (IREAD,970) TLB, TUB, WUB
970 FORMAT (3F5.0)

C
CCCCCCCCCCCCCCCCCCCCC........ CLOSE....... CCCCCCCCCCCCCCCCCCCC
C

C

L

C

C

C
C

C

WRITE (IC,950)
950 FORMAT (IHO,'INPUT STATION

1 'STATION')



CLOSE UN T= REA D,DEV CE=DSK. CC ' SE 9 U'.FILE='TMP. F

LUCCLCCCCCCCCCCCCC.CCC....... CL SE....... CCCCCLCCCCCCCCCCCCC C
C

RETURN
END

14 5 or

('4600
04-10

04640
(4650
04660
V-4 670

u 4 710
0472(

/430
V4 74 
14j' t /Zij

04760
04770

v~ I IVv478Ij

04 !J0

04810

04920
04840

049a0

0470

0 4 10

u"4 940
v 4950

,1497ft "

DATE1 INITIALIZES THE DATE COUNTERS.
JULIAN DATES ARE USED.

vY P
I MO

LYR
LMO
LDAV

INII14L YEAR
iNiTIAL MONTH
ITIh!L OAY

LAST HEAR
LFST MONTH
LAST DAY

JULDe. CLT JULi.N .TE
JBEGIN... JULIAN DATE fT BE-SIN
JULEND.., JULIhN OTE AT END OF
JRANGE... LENO6H OF RUN
JULREF... JAN I OF INiTIAL YEfi
JULREL... JULIAN DATE RELATIVE
JSTPPRT... REL-iVE JULIAN DATE

ESTIMATION RANPE
-STOP ... R E L AT 1-;E JU L I AN D ATE

ESTIMLTION RANGE
ER ... YEAR COUNTER

NINS OF RUN
F 1UN

TO JAN 1 OF CURRENT YEAR
TO BEBIN MONTHLY PARAMETER

TO END MONTHLY PARAMETER

NXLFYR... JULIAN DATE OF DEC 31 OF NEXI LEAP YEAR

f

COMMON /DATES/ '-R. IMO. IDAY. LYR, LMD. LDHY
COMMON /JDATES! JULDAT. JULREL, JBEBIN, JULEND, JRANE, NXLPYR
$ ,JSTART, JSTOP, JREND, JYEAR
COMMON /10/ iRED. INRAIE. IWBUG, IFARM, IBCE

INTEBER IDBU8

SET DEBUG FLAiG

IIIBU = 0

C

L

C
C

C

C

1.

SUBROUTINE DATE1

049Q0 C
f4990
05000
0010
0020

05j3ij

5 040
050

05070
05O0

C

C



05100 C
05110 C
05120 C DETERMINE INITIAL JULIAN DATES
05130 C
05140 CALL JULIAN (IMO,IDAYIYRJBEblN)
u5150 CALL JULIAN (LMOLDAY,LYRJULEND)
c5160 CALL JULIAN 1. 1iYRJULREF"

517 i C

ij 19" JULREL = J-E-IN - JULREF
Of520 JRAN3GE = JULEND - JBEGIN + I
Voz U LJULDAT = J6E iN - I
0522- rm/fl L

DETERMINE THE NEVI OCCURANCE OF 12/31i(LEAP YEAR)
05240 C (IE. THE 366TH DAY OF THE YEAR
05250 C

05270 LASTL = I R -MOD(I R.4)
0520 c
u5290 CALL JULIAN (12,31, LASTL',NXLPYR)
05300 C
J53iU IF (JULDAT .GE. NXLPYR) NXLPYR = NXLYR + 1461
05320 C
05330 C
t5340 C NOTE... 1461 = 365 + 36 5 + 366
05350 C
05360 C
05370 C THIS SECMiON DEFINES VARIABLES NEEDED FOR MONTHLY
053 0 C PARAMETER ESTIMATION
5390 C

0540V JYEAR = hIR
05410 JSTART = JULREL + 1
u5420 CALL JULIAN ( LMO. LDAY. LYR, JDATE 1

05430 JSTOP = JATE - JULREF + 1
V5440 JREND = JSTOP
05450 IF (JYEAR - MODijEAR,4)! 65,7.'6"
05460 7o lF (IMO.EQ.2 .AND. i-AY.EO.2d)JREND JSTOP + 1

05470 65 CNiNUE
05480 C
05490 C
v5500 ENTRY DATE
05510 C
05520 C THE NEXT SECTION iS USED EACH DAY jO UPDATE
053 c THE JULIAN DATE COUNTERS.
05540 C
"5550 JULREL JULREL + 1
05560 JULDAT = JULDAT + 1
05570 C

CE5580 C
o5590 C CHECK FOR END OF YEAR
05600 C
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IF (JULREL .LE. 365) 80 To 100
IF (ULREL .GT. 366) 60 TO 200

CHECK FOR LEAP YEAR

IF (JULDAT.NE.NXLPYR) 80 TO 200

YES. THERE ARE 366 DAYS THIS YEAR.
UPDATE NXLPYR TO NEXT LEAP YEAR.

NXLPYR = NXLPYR + 1461

iF( iDBUS .NE. 0 ) 80 TO 900

05610
0 5620
05630
V5 40
05650'
o5660
05670
05680
05b90
05700
057110
05729
05730
05740
05750
05760
05i10
05780
05790
05800
05810
05820
o5830
05840
05850

05860
05870
05880
05890
05900
05910
05920
05930
05940
05950
05960
05970
05980
05990
06000
06010
06020
06030
06040
06050
06060
06070
06080
06090
06100
06110

RETURN

RESET RELATIVE JULIAN DATE

200 JULREL = 1

.NE. 0 ) 80 TO 900
100 CONTiNUE

IF( IDBUG
110 RETURN

C
C

C

C

L

C
C

C

410
400

ENTRY DATEM

THIS SECTION IS USED EACH DAY TO UPDATE THE JULIAN DATE COUNTERS

IF MONTHLY PARAMETER ESTIMATION IS USED.

JULREL = JULREL + 1
JULDAT = JULDAT + 1

IF (JULREL .LE. JREND) 80 TO 400

UPDATE THE JULIAN COUNTERS

JULREL = JSTART
JYEAR = JYEAR + 1
CALL JULIAN QlMO,IDAY.JYEAR.JULDAT)
"REND = JSTOP
IFJYEAR - MOD(JYEAR,4)) 400,410,400

IF (LM0.EQ.2 .AND. LDAY.EQ.28) JREND = JREND + i
CONTINUE

C

C
C

C
C

C
C
C

50 CONTINUE
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06120 C
06130 IF ( HIBUG .NE. 0 ) 60 TO 900
06140 C
06150 C
06160 RETURN
06170 C
06180 C
06190 C
06200 900 CONTINUE
06210 C
06220 C DEBUG INFORATION FOR THLIAN b"ATE CALCULATIONS
06230 C
06240 WRI1E (1WBUG.920) JULEiTJULREL.JBE41N.JULENDAJR NGENXLPYR
06250 $ ,JSTART,.STOPJREND,JYEAR
06260 920 FORNAT l1$ 7 'TLDAT='.I10 .3XULREL=',i 0,3b.J8E6IN,i10.3X,
06270 $ /2X. 'JULEN=,110.3X,'HANGE='. 0,3",.NXLPi= , 110.
06280 $ /2X,'JSTART=',10,3X.'JSIOP =',I10,3X.'JREND =.110.
06290 $3X.'JYEAR=,i10)
06300 C
06310 RETURN
06320 C
06330 C
06340 END
06350 C
06360 C..................................................................
06370 C
06380 SUBROUTINE DATT(iDATEiMO.IDAY,YR)
06390 C
06400 C CONVERT JBLIAN DATE TO CALENDER DATE
06410 C
06420 INTEGER CAL(12,2)
06430 DATA CAL/0,31,59,90,120,151,181,212,243,273,304,334,
06440 1 0.311 /
06450 11=(iDATE-1)/146i
06460 I2=iDATE-'I1*146Ib
06470 C
06480 C k =12(=1461
06490 C
06500 IF(12.LE.365) 60 TO 10
06510 IF(12.LE.730) 60 TO 20
06520 IF(12.LE.1095) 60 TO 30
06530 13=3
06540 14=12-1095
06550 GO TO 40
06560 10 13=0
06570 14=12
06580 14=12-365
06590 60 TO 40
06600 20 13=1
06610 60 TO 40
06620 30 13=2



V 00.1 14=12-730
06649 40 !YR=1900+13+(4*11)
06650 !NDX='.
06660 IF(13.E.3)INDX=2
06670 DO 100 0=2,12
06600 !F(14.LE.CAL(I,INDX)) 0 TO 200
06690 100 CONTINUE
06700 00O=12
06710 iDAY=I4-CALil2.INDX)
06720 RETURN
06730 200 INDW!-
06740 lDAY=14-CAL(I-1,1NDX)
06750 RETURN
06760 END
06770 C
06780 C
06790 C .......................... ,... ............... . . . . . . . . . .
06800 C
06810 SUBROUTINE JULIAN(MO,DA,YRANS)
06820 INTEGER ANS,CAL(12),DA, R
06130 DATA CAL1, 31,30,31,303
06840 C
06850 1 COMPUTE JULIAN DATE FROM jAN. 1, 197Z
06B60 iC
06870 ANS=W
06680 iYR-1900
u6890 ANS=ANS+365*I
06900 CALL2h=28
06910 iF(MOD(YR.4).EQ.0) CAL(2)=29
06920 =-1
06930 Fi(J.EQ.0) 60 TO 20
06940 DO 10 i=i,J
06950 ANS=ANS+CAL(I)
06960 10 CONTINUE
06970 20 CONTINUE
06980 ANS=ANS+DA
06990 RETURN
07000 END
07010 C
07020 C..................................................
07030 C
07040 FUNCTION DMS(A)
07050 C
07060 C FUNCTION DMS CONVERTS ANGLES EXPRESSED IN
07070 C DEGREES, MINUTES AND SECONDS TO RADIANS
07080 C
07090 DIMENSION A(3)
07100 REAL MINUTE
07110 C
07120 C
07130 DEGREE = A1)

40
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07140 MINUTE = A(2)
07150 SECOND = A(3)
07160 C
07170 DMS = DEGREE*3.141591180. + MINUTE*3.14159/180.i60.
07180 1 + SECOND*3.14159/180./60./60.
07190 C
07200 RETURN
07210 END
07220 C
07230 C................... ......................................
07240 C
07250 FUNCTION TAU(ST)
07260 C
07270 COMMON /ORBIT/ PHI.IHETAS,THETAL.EPETW.
07280 COMMON /10/ IREAD, IWRITE, IWBUG. IFARM. 1BEOE
?290 COMMON /DBUG/ NBUG,DEBUG

u 7300 REAL*8 ITAU.DEBU 620)
07310 DATA iTAU P TAU'/

07330 C
07340 C THETAS LUNGLIUDE OF STANDARD MERIDIAN 6RADIANS)
07350 C 75TH MERIDIAN FOR EASTERN STANDARD TIME
07360 C 90TH MERIDIAN FOR CENTRAL STANDARD TIME
07370 C 105TH MERIDIAN FOR MOUNTAIN STANDARD TIME
07380 C 120TH MERIDIAN FOR PACIFIC STANDARD TIME
07390 C THETAL = LONGITUDE OF OBSERVERS MERIDIAN (RADIANS)
07400 C TAU = LOCAL HOUR ANGLE
07410 C ST = STANDARD TIME IN THE TIME ZONE OF THE
07420 C OBSERVER IN HOURS COUNTED FROM
07430 C MIDNIGHT (EG. 0.00 TO 24.001
07440 C EP = +1 FOR EAST LONGITUDE, -1 FOR WEST LONGITUDE
07450 C ET = DIFFERENCE BETWEEN TRUE SOLAR TIME
07460 C AND MEAN SOLAR TIME (USUALLY NEGLECTED
07470 C FOR HEAT TRANSFER COMPUTATIONS)
07480 C
07490 C
07500 C FUNCIION SUBROUTINE TAU CONVERTS 1HE OBSERVERS
07510 C STANDARD lIME TO LOCAL HOUR ANSLE IN RADIANS
07520 C
07530 C OBTAIN TIME DIFFERENCE BETWEEN STANDARD MERIDIAN AND
u7540 C OBSERVERS MERIDIAN (HOURS)
07550 C
07560 DTSL = EP*(THE1AS - [HETALI* 12.0/3.14159
07570 C
07580 C COMPUTE OBSERVERS HOUR ANGLE (RADIANS). E +1 FOR
07590 C MORNING AND E = -i FOR AFTERNOON (I.E. SOLARNOON)
07600 C
07610 iF (ST.GT.12. + DTSL -ET) E = -1.0000
07620 IF (ST.LE.12. + DTSL -ET) E = +1.000o
07630 C
07640 TAU = (ST + E*12. - DISL + ET) * 3.14159/12.0



076

0i681)7690

Fs771

uilo

v;

I It V

ci 7 8 1!07850
-77d0

0777IU

V1890

i~7 8 4 0i

, aP,

0740

07if v

7870

0 88 00

079Th

U0801

080930
0840
08050

08060

07800

0800
0810
0800

08130
08140
08150

SUBROUTINE PRMEST ITFRIME, iBAR08, CLOUD, 8RTEMP, WSPEED,
WAIR, IRANK, X y, XV)

IRMEST lb THE CONiROLLiN SUbROUTINE FOR THE PARAMETER ESTIMAT"iN
FOR THE TEMPERATURE PROJECION ROUTINE
bSEI ON TODIY'S OBSERVED TEMPS., CLD COVER, ETC, PRMEST
DETERMiNES THE PARAMETERS NECESSARY TO PROJECT
TEMFERATURES FOR TOMORROW.

DIMENSION IPRIME(W), XXTH8,8d. XY(8
DIMENSION KBAROB1). CLOUD , 8RTEMP(1)
DIMENSION WSPEED(1). WDIR(l)
REAL KBAR, KBAROB
INTEGER RANGE, IDBU

COMMON
COMMON
COMMON

$

/SUN/
/ORBIT/
/JDATESI

COMMON /DATES/
COMMON /10/

DELTA, OISL. SR, SH
PHI, THETAS, THETAL, EP. ET.W
JULDAT, JULREL, JBEHIN, JULEND, JRi
,JSTART, JSTOF. JREND, XYEAR
FiR, IMO, JDAY. LYR, LMO. LDAY
IREAD. IWRITE. IWBU6, IPARM. 1BCOE

AN6E. NXLFYR

C

n

'i ;T .1 . .i U A Ut = 6 u - 6.2S3 5
IF (T~AJ.LT..0' TAU = TU + 6.283185

IF (NAU.E.a 0 1 H 0 -3

00 200 = 1.NBU6

IFD OEBU6( - 6iI.E T, 80 10 04
VIRITE (IWbU6,2Z50%l STPHiME.TEAS.TETAL,E ,w. L. HU

250 FORMAT i/'1'i '. F UNTION TAU', X,
1 'Si ='.F6.3,2X,PHI ='F6.3.2XIHEThS =TF .3,2 ,niHL =
2 F6.3.2X.E =',F6.2X ET =F6.3,2X,'W F6.32,
3 '1 5L =',F6.3.2X,'ihU ==,F,3

200 CONiNUE

100 CONINUE

RETURN
END

L

F

F

F

1~*

F

L

L

C
f,
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SET DEBUG FLAG

1908 = 0

COMPUTE THE ANGLE ADJUSTMENT BETWEEN THE
STANDARD MERIDIAN OF THE OBSERVER'S TIME ZONE AND THE
OBSERVER'S LOCAL MERIDIAN.

DTSL = EP*IIHE1AS-THETALs*3.81972

uS 160
08170
0 180
08190
08200
08210
08220
08230
08240
08250

08270
08280
08290
08300
08310
08320
U833YJ

08340
08350
08360
08310
08A80
08390
08400

08420
08430
08440
08450
08460
08470
08480
tJ8490
08500
08510
08520
08530
08540
08550
08560
08570
0j8580
08590
u8600
08610
0862i'
08630
08640
08650
08660

TPRlIME t-1)
KBAROBIii)
GRTEMP(1)
CLOUD"I")

IMPLAC
KBAR
T1D
CLD

C
C

C
c
C
C

C
C

I-.

C
C
C

r
C
C

C
C

C

L

C

c
C

C

COMPUTE THE DECLINATION OF THE SUN

CALL DECL QULREL.DELiP. SR.SS)

DETERMINE THE LIMiS OF INTEHRATI0N FOR THE TEMPERATURE
GENERATION AL6ORITHM

CALL LIMiS TSL, SRSS R.0.RHOT12.SI8MA,T23)
IF ( IDBU .EQ.0 ) 80 TO 951

WRI TE (IWBUG. 950 DELI 0TISL , ,T0,RHO.SR, 2,SilGMA ,S,123,PHi
950 FORMAT (T2,'SUBROUTINE PRMEST'/T2,'D ET', 1 0,F- .4.

T20. DTSL =l,IXFl0.4,T40'T0 = F.
$ T6C'.'RHO =',1X,F10.4,T80.'SR =4
$ T2 ,'T12 ='.1XFi0.4,T20,'SI8MA='.LXF10.4,
$ T40,'SS =',iX,F10.4.T60.'T23 ='IX,FiO. 4.
$ TBO.'PHi =,hX.F10.4)

951 CONTINUE

INITIAlIZE THE STANDARD TIME COUNTER.

ST = 0.0

BEGIN LOOP TO ANALYZE TODAW'S TEMPERATURES. COMPUTE
THE SET OF COEFFICIENTS FOR THE TEMPERATURE PROJECTIONS.

DO 200 1 = 2,25
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WSP = WSPEEDIT)
L WDR = WDIR(i1

SCOmPUTE I E PREDICTORS X1. X2, X3. X4.X5.X6,X7

0820CALL X11X3 (Si .TNPLA3,PHi.DELiM.T0,SR~ii2. 55.T23. htj.
V. Si1 -A .CLUL Kb A TUS, p WDR, XI A ,.X34, XXX,17,

08740 $ RAN E, 

03760 C
77iF ( Ik8 .E-. '0 3 0 T 961

u3730 WRITE wIWlU ,' 5TMP LAG. H i ,13,X4, 5X6, Nr E
F89 96 ORN1A T (1 4 '.3. TLAP=.5., PH',F1 .4,

08800 i X='7(iX,Fi0.5),' RhNSE=',12)
'810 '61 tCiNi1NUE

0E30 C DETERMiNE HE HOURLY TEMHPE"TURE CHUNE
v ,340 C
18850 Y = TPRIME.I - TPIME'i-1)

33870 C Hs'-- C UP,8TE REGRESSION MATR-X .ND !ECT'P
LFit. b! ~ .TI LTLA, j.Ni -I.,~

3389i C
890u C(LL EiE" (,11X2,X,,X5X 6,7, XYJRNKXT)
8910 GD TO 0

08920 FIST.11.22.5- 60 TO 830

3940 350 FORMATi111,HJULDI=,T I V ,7 1X,7(E .4ii)l
095O 340 CONTINUE

08960 30 CONTINUE
C'3970 C

2. 930 IF ibU6 .EQ. f G 0 TO 962
03v90 WRITE (WS,965) ST,T,YTPRIME1I,,FRIME(i-1X1,A2,13

09000 $ ,X4, 5.X6,X7
09010 9t5 FORM IT('S=.F40,2 T= ,F7.3.2X -Y=,F7.3 7. I',F7.3.2i.

Ulf$ TI F7.3,2X.'1=,F7.3,2XX2',E12.5,21,X3='E12.5.
U90 $ 2X. 'X4=' ,E7.2.2X,'X5=',E7.2,2X,'X6=',E7.2.2XX 7='.F7.2

09040 962 CONTINUE
09050 C
09060 IF ( iDBUG .EQ. 0 100 To916
j9070 C

09030 C DEBUG STATEMENTS....CHECK MATRIX OPERATION RESULTS
09090
09100 DO 910 II = 1,IRANK
09110 910 WRITE (IWBUG.900) (XXT(IIJ),J=1,IRANK)
09120 900 FORMAT (1X/' XXT=',1X.6(F12.5,3X)
09130 WRITE (IWBU6,903) (XY(J),J=1.IRANK)
09140 903 FORMAT (1X/' XY=',1X,6(F12.5,3X))
09150 C
09160 916 CONTINUE
09170 C
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UPDATE THE STANDARD TIME COUNTER

ST = ST + 1.0

200 CONTINUE

RETURN
END

09190
V9200
09210
09220
09230
09240
09250
09260
09270
09280
09290
09:300
09310
09320

09340
09356
09360
09:370
09380

09400)
094 1
0 9420
09430
09440
09450
09460
09470
09480
09490
09500
09510
09520
09530
09540
09550
09560
09570
09580
V9590
09600
09610
09621)
0963V
09640'
09650
t9660
09670
u9680

SUBROUTINE COEF DETERMINES THE REGRESSION COEFFICIENTS
REQUIRED FOR THE TEMPERATURE MODEL.

DIMENSION LWORK(8), MWORK(8), A(64)
DIMENSION XXT(8,8). Xf8l , ACOEF(8) ,XXTINVC,8)

INTE6ER RANGE, IDBU6

COMMON /10/ !READ. IWRITE. IWBU, IPARM, IBCOE
COMMON /JDATES/ JULDAT, JULREL, JBEGIN, JULEND,
$ ,JSTART, JSTOP, JREND, JYEAR

COMMON /YSTAT/ YSUM, YSUMS@, YMEAN, RSQUAR

JRPNGE, NXLPYR

SET DEBUG FLAG

IDBUG = 0

WHEN IRANK IS LESS THAN THE PROGRAM DIMENSIONS
FOR XXT, PROBLEMS WILL OCCUR WHEN XXT IS INVERTED.
THESE PROBLEMS ARISE DUE TO THE WAY DATA IS STOIRED
IN MMTRIX FORM. THE SOLUTION IS TO CONVERT XXT(j,I)
10 VECTOR FORM, A(L).

C
C
C

C
C

C

C.
C

C
C
C
C

L

SUBROUTINE COEF QIRANK, XXT, XY, ACOEF 1

C
p

C
C

C
C
C
C
C

L

C
C

LC
C
p



DO 205 1 = 1.IRMNK
DO 205 i = 1,IRANK

= (l-1)*IRAN) + d
AJ23) = XXT(J,I)

C

20420-54

iFPIS UG.E.1. RITE (iBU,204) 1, ,A(JX XT(J,I
FORMAT (IH 315, 2(2XE12.5))
CONTINUE

PIl '

t Hy

01

09740
LI9d5I

u98
09 7O0

0980

09910

09940
V951

09p1/v

u010070

uli V)

I AL4o

i0 0,30

0150
1960

10170
10180

1010010 12 Q

101150

10140

iv-190

C
C.

00 305 i 1IRANK
DO 305 J 1,IRANK
XXTINV(3,I: = A(1I-?*iRANK + j)

L

IF i BD8OU .EL . 0 1 SD 10 921
Fl 920 I = 1,iRANK

920 WRITE (iWBUS904) X XT1 Nii,,=.iRANK)
904 FORMAT (iXP' XTINV=l,2X,6(F12.5,3X))

921 CONTiNUE

DETERMINE THE REGRESSION COEFFICIENTS

CALL MATMLT (XY.XXTINV.ACOEF1IRANK)

SINCE PREDICTER X5 IS NOT BEING USED. THE ELEMENTS OF ACOEF
HAVE BEEN REARRANBED SLIGHiLY (SEE SUBROUTINE 11X2X3).
NOW REORDER ACOEF.

ACOEF(8) = ACOEF(7)
ACOEF7) = ACOEF(6)
ACOEF(6) = 0.0

AXY = 0

INVERT THE REGRE :SION MATRiX, Xf,

CALL MINV ,I RANK,DXXT;LORK, MHORK

L

C
C
C
C
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1r200 C COMPUTE MULTIPLE COEFFICIENT OF DETERMINATION
10210 C
10220 DO 400 1 = 1.8
10230 400 AXY = ACOEF(I)*XY(I) + AXY
10240 C
10250 XXTYY = XXT(i1)*YMEAN*YMEAN
10260 C
10270 RSQUAR = (AXY-XXTYY)/(YSUMSG-XXTVY)
10280 C
10290 C
10300 IF ( IDBUS .EQ. 1) 60 TO 919
10310 WRITE (IWBUG,918) JULREL, DXXT, (ACOEF(IJ),IJ=1,IRANK)
10320 918 FORMAT (1H ,'JULREL=qI5.5XIDET. OF XXT='El2.5/
10330 $ 7 ACOEF=',8(2X,E1i.4))
10340 C
10350 WRiTE (IWBU6,930) AXY.XXTYY,XXT(1,1),YSUMSQ
10360 930 FORMAT (1H 3HAXY ,1XE12.5,5X,5HXXTYY, 1XE12. 5,5X.
10310 $ BHXXT(l,1) .1XE12.5.5X,6HYSUMSQ.1X.E12.5)
10380 919 CONINUE
103490 
10400 RETURN
10410 END
10420 C
10430 C........... ...............................................

10440
10450 SUBROUTINE DECL (RJD.DELTASRSS)
10460 INTEGER RJD
10470 COMMON iORELT/ PHI.THETAS.THETALEPETW
10480 COMMON /10/ iREAD, IWRITE, IWBUG. IPARM, BICOE
10490 COMMON /_BU/ NBUGDEBUG
10500 REAL*8 IDECL,DEBUS(20)
10510 DATA iDECL/'DECL'/
1352 L
10530 C DELTA = DECLINATION OF THE SUN (RADIANS)
10540 C PHI = OBSERVERS LATITUDE (RADIANS)
10550 C THETAS = LONGITUDE OF STANDARD MERIDIAN (RADIANS)
10560 C 75TH MERIDIAN FOR EASTERN STANDARD TIME
10510 C 90TH MERIDIAN FOR CENTRAL STANDARD iIME
10580 C 105TH MERIDIAN FOR MOUNTAIN STANDARD TIME
1v590 C 120TH MERIDIAN FOR PACIFIC STANDARD TIME
,0600 C THETAL = LONGITUDE OF OBSERVERS MERIDIAN (RADIANS)
10610 C RJD = RELATIVE JULIAN DATE (I.E. WITH RESPECT TO JAN 1)

= TANDARD TIME IN THE TIME ZONE OF THE OBSERVER
10630 C IN HOURS COUNTED FROM MIDNIGHT iE.6.0.00 TO 24.00)
1 640 C EP = +1 FOR EAST LONGiTUDE, -1 FOR WEST LONGITUDE
10650 C E = DIFFERENCE BETWEEN TRUE SOLAR TIME AND
10660 C MEAN SOLAR TIME (USUALLY NEGLECTED FOR
1 LC7i C HEAT TRANSFER COMPUTITIONS)
10680 C
10690 C COMPUTE TIME DIFFERENCE BEIWEEN STANDARD MERIDIAN AND
10700 C OBSERVERS MERIDIAN (HOURS)



DISL =EP*(THETHS - THETAL)* 3.81972

L COMFUTE DECLiNAT1ON OF THE SUN (R'DIANS)

EL = 4 * . 2 - rLU LU JD)l j

C
C LONPUTE HOUR AN8E j SUNSET (RADihNS)
C

TSS = ACOS(-TnN DELI )*lnNUPH1II

0710
1070

1 Q 74 0
10750
j0760

ii0i77()

108 4 0

I 7A -

]0810

I i , I

10840

1 4y0

IN

le.5i.

1 "3

1060

.9880

1 .1vi

i i00 0

1120

10930

1940

1050

I 10T0

10980
10990
1100
11110
11120
11130
11140
11 150
11160
11170
11180
11190
11200

11130

MPUTE HOUR -NOLE OF SUNRISE (RiIANSi

-S .238 ISS

C0MiUE LTANDu R iE OF SUNRISE uiuu8i

IR r = ItS*3.81972 -12. + riSL -E I

CONVERT SUNRISE IN STANDARD TIME TO LOCL TIME

SR = SR - DTSL

CONVER T SUNSET IN SIANDAR.D 'IE TO LOCAL TIME

SS= - SL

DEBUG OPTION

IF .NBUG.EQ.6) 8010 300
DO 100 1 = !.NVU@

iF (11E8tu1).NE.IDECL) G0 TG 100
WRITE (i WBU,200) RJDDTSL.DELTA,TSSSS.TSRSR

200 FORMAT (,///.iH .'SUBROUTINE DECL ***. D
1i,' 5DSL ='.F6.3,' DELTA =',Fb.3.' 1SS =',F6.3.

2 ' ' =Fo.3,2X.'TSR =',F6.3.2X,'SR ',F6.3)
100 CONTiNUE

300 CONTiNUE

RETURN
END

C

U

COMPUTE STANDARD Un OF SUNSI (HOURS)

= V 381972 12. + MISL -E .

I'

I.

CL

C.

C

C

C
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C

C
C
C

11220
11230
11240
11250
11260
11270
11280
11290
11300
11310
11320
11330
11.340
11350
11360
11370
11380
i1390
11400
11410
11420
11430
11440
11490
11460
11474)
11480
11490
11500
11510
1152~0
11530
11540
11550
11560

11570
11580
1i590
11600
11610
11620
11630
11640
11650
11660
11670
11680
11690
11700
11710
11620

SUBROUTINE LIMITS DTSLRSORHOT12,SI6MAT23)
FIND LIMITS FOR TEMPERATURE INTEGRATION

TO = - DTSL
123 = 23.00 - DISL

IF (DISL.LT.0.0) bO TO 50

FIND LIMITS OF INTEBRATION WHEN OBSERVER IS
WEST OF THE STANDARD MERIDIAN

FOR SUNRISE

RHO = AINT(R+1.0) - DTSL
IF (RHO .LiT. R) RHO = RHO + 1

FOR SUNSET

SiGMIA = AINT(S+l - UISL
IF SiM' LT. S) SIGMA = Sib4 + 1

FOR LOCAL NOON

112 = 13.0 - DISL

60 TO 75
C

50 CONTi-UE

S F IND LIMITS OF INTEGRATION WHEN OBSERVER
c IS EASf OF THE STANDARD MERIDIAN

RHO = AiNT(R) - DTSL
IF (RHO LT. R! RHO = RHO + 1

C
SISMA = AINT(S) - DTSL
IF (SIBMA .L. ;' SJ M = SiGM" + 1

C
112 = 12.0 - i L

C
75 CONTINUE

C
RETURN
END

C
.. ............ .. . ........ . ............ ..................

SUBROUTlNE X SX2x3 ( T MPLC8, PHI, DEi., TO, R, T12, 5, 123,

$ RHO. SiM, CL. BAR, HE, NSP. NDR, X, X2, X3, X4, A5, X ,X7.

ccL.

C
C
C

C

C

r

I-
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$ RANGE,TI

COMPUTE THE PREDICTERS X1,...,X7.

I 173O

11740
11750
11760
11 77 (

I I v~11530
ilS40
11550

I i 9:- "

i i 16 0

i i 5ie

i if v j

1120 0

11930

1140

11950

1160
!2v0 v

12180 0

SI I I AI

1190

1201 40

11030
12140

12050
12060

11801200

12 10
12102

12130

12140
12150
1216"

12100
12190
12200

12230

LOCAL STANDARD TiME
L 01CAL T1M E
TEMPERATURE AT PREVIOUS TIME PERIOD
STA[ION LATITUDE iRABIANS"
DECLiNATION (RHDIANS4
L0CAL SUNRISE
LOCAL SUNSEI
VALUE OF T AT LOCAL STANDARD AIDNISHT

FIRSI 0BSERVATION HOUR AFTER SUNRISE
F wSi OBSERVATION HOUR AFIER LOCAL NOON
FIRST OBSERVAiON HOUR AFTER SUNSET
VALUE OF T A" LOCAL STANDARD 2300 HR (lE 11 N)

INTEPUER RANGE. DU
INTEGER SWICi"Al. SWiCHF2
REAL K'Bap
COMMON /SwITCH' iCHi. SWICH2
COMMON '10 'uREAD, iWRiTE, INSUS, IPARM, iSCbE

SwICHi = I
SWiCH2 = 0

= v.0005

'I = 3.14159
BDBUB = 0

CONVERT STANDARD TiME TO LOCAL TIME

T = TAU(ST)*(12.0/PI) - 12.0

IF ( T .GT. 24.0 ) = T - 24.0
IF ( T .LT. 0.0 ) T = T + 24.0

AI IS JUST THE LAb-I TEMPERATURE

Xl = TMPLA6

DETERMINE THE APPROPRIATE RANGE FOR X2 AND X3

ST
T
MP' LAG

I I'

C
F

C
C

C

C
C
C
C

C

C
C
c

C



C; I

... BEFORE SUNRISE ...

IF i TO .LE. I .AND. T Li. R i 60 TO1010

SUNRISE

IF (RHO- A .LE. I
i RHO+ ", .6E. T

C
C
C
C

C

C

I-.

C

12240
12250
12260
12270
12 280
12290
12300
12310
12320
12 330
1'340
It 3
12350
12360
12370
12380
12390
12400
12410
12420
12430
12440
12450
1246(,
12470
2480

2500

12 5210
12530
12 540
12550

2570

2580
2590
2600
2610

12620
12630
12640
1265-0
2660
2670
2680
2690
2700

127'10
2720
2730
2740

'112- A .LE. I
.112+ A .GE. T

AFTERNOON HOURS

'F ( T1+ LE.

SUNSET

lF ( S16ilM- LE. i

SIMh+ A .E. 1

EVENING HOURS

.AND.
i GO TO 40O

.AND. T .LT. S GO TO 500

E IU T T 0 -0 C

IF ZSGNA + iE. I .PND. I .LE. 123 60 TO 700
C

0----------------------------------------------------------- ----------

C
I0 X2( = .

X3 = 0.0
RANGE = 
90 To 9ho

C
2,U H = FI*R112.0

6 = FI*RHO/12.0

) 60 T0 200

C

... MORNIN6 HOURS ...

RHO+A .LE. T .AND. T .LE 12 60 Lt 300

p

C
p
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i 2750 C
C26 x2 = (RHU-R)*s1NtPH1:)*sIN(0ELTA)

12770 =X2

12780 C
12790 X3 = C0S(DELTA)*COS(PHI)*(CS(A)-COS(B))
12800 RANBE = 2
12810 60 TO 900

122 ------------------------------------------------------------ ~~---
1282 r-12830 C
12840 300 f = PI*T12.0
12850 8 = PI*(I-1.01/12.0
12860
12870 XL = SIN(DELIA)*SIN(PHl)
i28fl AL = 12 - (1./I*O(ET)CSPI*SNA-I(

x3 = COS(DELTA)*COS(PHI)* CS(8)-COS(A))
RAN8E = 3
G0 TO 900

124 ------------------------------------------------~----~-~----~~----

I..12IVP 2 C
i296J 40iJ A = P1*T/12.0

12970 8= PIf(T-i.0i/12.t
1298k' C = P1*(112-i.0I/12.0

1300 IN = (ELTM *S4N(PHI)

13010 AL = X2 - 12.0/PI)*COS DELTAI*COS (PHI'*.SIN (A-SIN( B)

13020 "
13030 A.) COSX3 ELTA)*COS(PHD*(COS(C)+1,0)
13040 C
13050 RANE = 4
13060 8:0 TO 900
13070 C
13080 --------------------------------------------- ~~~-~ -~-~ -~

13090 C
13100 500 A = P1*T/12.0
13110 B =PI*(T-l.0)/12.0
13120
13130 X2 = SIN(DELTA)*SIN(PHI)
13140 X2 =2 - {12.0/PI)*COS(DELTA'*C0S(PHi)*(SIN{A T-SIN(B))

13150 C
13160 X3 = 0.0
13170 RANE = 5
13180 60 TO 900
13190 C
%30 C--------------------------------------~---~~~~~~~ ----

13200 C - - - - - - - - - -

13210 C
13220 600 A = P11*S/12.0
13230 8 = Pl*(SIGMA-1.0)/12.0
13240 C
13250 A2 = (S-S16MA+1.0)*SIN(DELTA)*SIN(PHI)
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X2 = X2 + (12.0/PI)*COS(DELTA)*COS(PH1)*(SIN(0-SIN(A))
L

X3 = 0.0
RANBE 6
60 TO 900

C
----------------------------------------------------------------------

7ii0 X2 = .

X3 = 0.0
RANGE = 7

----------------------------------------------------------------------

900 CONTiNUE

13260
13270
13280
13290
13300
13310
13320
I333V

13340
13350
13360
13370
13380
13390
13400
13410
13420
13430
13440
13450
13460
13470
13480
13490
13500
13510
13 52>

134300

905 X4
X 4
x6 5

x 7

= 1.579E-8* (1.00+0.17*CLD**2. )*iTMPLR6+460. **6.
= T6D*SWICH2
= WSp
= WDR

IF ( IDBUG.EQ.0i RETURN

WRITE 1IWBU6,909' CLD. KBAR , Th
909 FORMAT C LD= 'El 2.2 5. R=' ,E2.5,X, 'L;=,

$ E12.5
WRITE1IWJ6,910" ST fI, A ', 2 , X4, XIWBUG, RANGE, T, A, D

910 FORMAT(lXF.' . X, 5 E125,1 .,Fi0.5,2UxE12.5,
RETURN
END

C

SUBROUTINE REGRES ' Y, Xi, X2, X3,X4, X , X6. X7, XY, XXT

SET UP THE VECTOR XY AND THE MATRIX XXT THAT ARE
NECESSARY TO ESTIMATE THE REQUIRED TEMPERATURE EQUATION
COEFFICIENTS. THIS SUBROUTINE IS CALLED ONCE EACH
TIME PERIOD. (I.E. EVERY TIME THE TEMPERATURE CHANCE, Y,
IS COMPUTED)

bi6 C 1......TEMPERATURE CHANGE 1N LAST TIME PERI D

C
C

C

L

C

IF ( SWICHI .E9. 0 ) 60 10 905

X2 = KBAR*X2
X3 = KBAR*X3

13540
13550
13560
13570
1358u
13590
1 3600
13610
13620
13630
13640
1 3650
13660
1367o

13690
13700
13710
13720

13740
13750

L

C
C
L,

C

C
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xl. .... REDiCTIR Xi IN
.2..PiREDICTOR 12 iN

X 3..... PRED1CTOR 13 IN
.4.....PREDICTOR X4 IN

X5.....PREDICTOR X5 IN
K6.....PREDICTOR X6 IN

.......PREDICTOR X7 IN
XV..... VECTOR OBTAINED

THE TEMPERATURE
THE TEMPERATURE
THE TEMPERATURE
THE TEMPERATURE
THE TEMPERATURE
THE TEMPERATURE
THE TEMPERATURE
BY MILTIPLYIN;, T

MO DEL
MODEL
MODEL
MODEL
MODEL
MODEL
MODEL

*HE PREDICTOR VALUES

I ..

4!"" 01
14 0 
14 Q 5

13400

14090

14 10 14110

14 120

1380

14 19 0

14200
14 -21 O
14 22 0
14 230
14240
14 2510
1422,60

1421 Of

12 'ii

I413"I

14100
q419 V

1420o

142150
14060
14270

C
C
C UPDATE THE XY VECTOR

DO 100 1, N
XY(I) = X(I)*Y + XY(I)

100 CONTINUE
C
C

UPDATE THE XXT MATRIX
P

DO 200 1 = 1,N
DO 200 3 = i,N
lIT JI) =X()*Iii + XXT(J.i)

200 CONTINUE

BY THE OBSERVED TEMPERATURE CHANES. TE

ELEMENTS OF Y ARE SUMMATIAN:
N......DIMENSION OF XY
XXIT.... MATRIX OBTAINED BY POSTMULTIPLYINB THE VECTOR

x BY ITS TRANSPOSE, -THE ELEMENTS OF XxT ARE
SUMMATiONS)

COMMO0N !YSTA T Y , YSUMS, MEAN, MS;UAR

PUT PREDICTOR VALUES IN PREDICTOR VECTOR

Al/i 4

X(1 = 1.

WRITE (5, 900= 48i
FORMAT (UH0.IREGRES X ECTOR'.5I,4(E 2.5,5X /T22,4 E 2.5.5Xf)

C

C
L8000
C9000
C
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UPDATE Y STATISTICS

YSUM
YSUMSQ
Y ME AN

v + YSUM
Y*Y + YSUMS9
YSU"i XXi i,1)

14280
14290
14300
14310
14320
14330
14340
14 350
14360

14390

1441 t
14420

t U5P1UTiNE MINW

C2 PURPOSE
C INVERT A MATRIX
C

C CALL MINV(A,N,DLM)
C2

DESCRIPTION OF PARAMETERS
A - INPUT MATRiX, DESTROYED

RESULTANT INVERSE.
N - ORDER OF MATRIX A

- REQULTANT DETERMINANT
L - NORK VECTOR OF LENGTH N

M - WORK VECTOR OF LENGTH N

IN 1OMPUTATiON AND REPLACED BY

R REMARK
M*TRIX A MUST BE A GENERAL MATRIX

SUOUi"NES AND FUNCTION SUBPROGRAMS REOUiRED
NONE

SMEHOD
L THE STANDARD GAUSS-JORDAN METHOD IS USED. I

IS ALSO CALCULATED. A DETERMINANT OF ILER
C THE MATRIX IS SINGULAR.

14430
14440

14460
1447f
14480
14490

14510
14520
14530
14540
14550
14560
1457
14550
14590
14600
14610
14620
14630
1 464o
14650
146 6o

14680
14690
14700

14720
14730
14740
14750
14760
14 77 i
147p,

SUBROUlINE MINV(AN, D ,L, MI
DIMENSION AliL.L(i),M(f1

C
IF A DOUBLE PRECISION VERSION OF THIS ROUTINE IS DESIRED. TWE

L

L

tEURN
ENU

L.............. ............. ............................

Fl . . . . ................ ;......................... ......

HE DETERMINANi
NDICATES THAT

c

F

(2



14790
14800
14810
1482 0
14830
14840
1485)
14860
14870
14880
14890
14900
1491 U

14930
14940
14950
14w60
149170
14980
14990
1 5.00
150 20
15020
15030
15040
15050
15060
15070
15080
15090
15100
15110
15120
15130
15140
15150
15160
15170
15180
15190
15200
15210
15220

15230
15240
15250
15260
15270
15280
15290

IJ=i+I
10 IF( ABS(BIBA) 
15 BIGA=A(IJ)

L(KI=I
M()=J

20 CONINUE

ABS A'IJ))) 15,20,20

INTERCHANGE ROWS

J=L(K-
IF(J-K) 35,35,25

25 KI=K-N
DO 30 I=1,N
KI=Ki+N
HOLD=-A(KI
JI=KI-K+J
A(KI)=A(JI)

30 A(JI) =HOLD

INTERCHANGE COLUMNS

35 4=M(K)
IFI-K) 45,45,38

C

C
r

C

C IN COLUMN 1 SHOULD BE REMOVED FROM THE DOUBLE PRECISION
STATEMENT WHICH FOLLOWS.

DOUBLE PRECISION ADBIGA.HOLD

THE C MUST ALSO BE REMOVED FROM DOUBLE PRECISION STATEMENTS
APPEARING IN OTHEH ROUTINES USED IN CONJUNCTION WITH .HIS

ROUTINE.

THE DOUBLE PRECISION VERSION OF THIS SUBROUTINE MUSt ALSO
CONTAIN DOUBLE PRECISION FORTRAN FUNCTIONS. ABS IN STATEMENT
10 MUST BE CHANGED TO DABS.

. .. ................... ..................-. -.. . -. -----

SEARCH FOR LARGEST ELEMENT

0=1.0
NK=-N
DO 80 K=I.N
NK=NK+N
L it.

RI=NK+K
BiGA=A (KK"
DO 20 J=K.N
IZ=N*(J-1i
DO 20 1=K.N

C
C
C

C
C
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15300 38 JP=N*(I-1b
15310 DO 40 J=lN
15320 JK=NK+J
15330 JI=JP+J
15340 HOLD=-AIJK)
15350 A-JK)=A(JI)
15360 40 A(JI) =HOLD
15370 C
15380 C DIVIDE COLUMN BY MINUS PIVOT (VALUE OF PIVOT ELEMENT IS
15390 C CONTAINED IN BIGA)
15400 C
15410 45 IF(BIBI, 48,46.48
15420 46 D=o.0
15430 RETUN
15440 48 DO 55 1=1,N
15450 IF(i-K) 50.55.50
15460 50 IK=NK+1
15470 A 1lk-=A(IK 1"- IR
15480 55 CONTINUE
15490 C
15500 C REDUCE MATRiX
15510 C
15520 DO 65 i=1,N
15530 iK=NK+I
15540 HOLD=A(IK)
15550 IJ=-N
15560 DO 65 J=1.N
15570 iJ=J+N
15580 IF(-K) 60,65,60
15590 60 IF(J-J 62,65,62
15600 62 KJ=IJ-I+K
15610 (4(IJ)=HOLD*A(KJ+(
15620 IF8AS(7(Id)).1T.i.E .7, RITE(5,936 A ;
15630 936 FORMAT(IX,'A iJ= iXE12.51
15640 65 CONTINUE
15650 C
zi56o C DIVIDE RON BY PIVOT

15680 Kj=.-N
15690 DO 75 J=1.N
15700 KJ=KJ+N
15710 IF(J-K) 70.75,70
15720 70 A(KJ= i/BI6A
15730 75 CONTINUE
15740 C
15750 C PRODUCT OF PIVOTS
15760 IF( ALO10(D)ALO10(BA).LT.37.0 6 0 TO 7?
15770 IF UiFLAG.GT.0) GO TO 76
15780 iFLA6=1
15790 C
15800 WRITE(5,800)



t5!(:' i i8 FO ZTi , ;1 %7.&GUTiNE MItv: uETEr'iNANf SIZE EXCEEDS , .
15520 $ i'ICH NE ' AC ITY. CALCULA ION IS "RE TER I AN 1.E+J1. 7 .
158 3 F PR10( E1S SI NG C 10N 1NU E '.5 l
15 840 0 1 715&( u 11

1585 ?? ONTINUE

15860 V=)*B1Gf
15870 ITF (D.63T.I.E 3)RT(,3)

158 '35 FOR"&t X'',BE12.5)

1589 76CO~i",NUE

F'.P ALLE FIV121 BY FEC1PuUCL

15940 QA CON:TIlWUE
I I ,~

l5950 C
161FiNAL. ROW HiND COLUMN iNTERCH NGE

15970 C
1580K=N
15990 100 kiK-i
16000 IFK) 1-0, 150,105
160i0 1 I=LK

16v4" ''I-'=uN*'r-

16064) Jr=JP+3

16100 110 2)di, =HOLD
16110 I 0 =MsK)

16120 TIFiJ-K) 100, 100.125
16130 12 Hkl=-

1614Q N0 13 =,

16150 KI=K*i+N
16160 HOL =i(KI)

16170 JiI= HK

f~i 1- H 01 L .01 A J1,

16190 13" u ('i) =HOLD
16200 TO 100
16210 15 RIURN
16220 END
16230 C
16240 C.............. ..
16250 C
16260 SUBROUTINE HATMLI tA, B, C, N)
16270 C
16280 C
16290 C
16300 C MATMLT POST MULTIPLIES AN N x N MATRIX BY A
16310 C VECTOR, A. OF LENGTH N. THE RESULT IS A VECTOR, C,
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OF LENGTH N.

DIMENSION A(8), B(8.8), C(8)

DO 50 1 = 1,N
50 CI) = 0.0

16320
16330
16340
16350
16360
16370

1639.)
16400
16410
16420
16'430
1644 0
16450
16460
164 7"
16480
164900
16500
16510

16530
16540
16550
16560
16570
16580
16590J
16600
16610
16620
16630
16640

16660
16670
16680
16690
16700
16710
16720
16730
16740
1675o
16760
16770
16780
16790
16800
16810

C
RETURN
END

SUBROUTINE ATIOB (A,B)

DERIVE THE TEMPERATURE MODEL COEFICIENTS (I.E.

ELEMENTS OF VECTOR B) FROM THE REGRESSION VECTOR A

A.....REGRESSION COEFFICIENT VECTOR
8.....VECTOR OF TEMPERATURE MODEL COEFFICIENTS

A(2)
A (3)

A(4)
A(6)
H(7)

HI)

Al
A2
A3
A4
A5
L6

A'8) = 7

B(1) = Bo
B(2) = I
B(3) B2

B (5= B4
b(6 = 5
B() =B
8(8) = 1

DIMENSION A(1),8(i)

DETERMINE 1

C
C
C

C
C

C

C

DO 100 J = 1,N
Do 100 1 = iN

CLI) = k1.j,*AWj) + CPi)

100 CONTINUE

C

C
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AQ2 = -ALO&(1.0+(2))

c
r

C

I-

U

L.

PH = b (2)/i11-A (2-))

DETERMINE PIS

DO 100 1 = 1.8

16830
16840
16850
1:860
l3870
16880
16890
16900
16910
1 692 V
16930

16940
16950
16960
16970
16980

16990
17000
17010
17020
17030
17040
17050
17060
17070
11080

RETURN
END

C
17090 C
17100 C.......................................................... .
17110
17120 SUBROU1INE DCHECK (JULREL, ID, DATA, L I

17130 C
17140 DIMENSION DHATA1), TYPE(4), FMT(15)

17150 C
17160 DATA FMT PIH ,8HJULREL =, 1 X,13, "XXXX DATA OUT OF BOUNDS",

17170 $2X,E12.5,3X,'L =' ,2X,2)'/
17180 C
17190 DATA TYPE(1)PTEMP'/. TYPEQ2)CLD'/, TYPE(3)/'WSP'/,
17200 $ TYPE(4)/'WDIR'

C
U WRITE (5,100) FMT

100 FORMAT 11H ,10X1 A5)/)

FMT(6) = TYPE(ID)
C

C
C

WRITE (5,FMI) JULREL, DATA(L), L

RETURN
END

C
IF ( 1 .E. 2 80 TO 100

U
B(L A(II*PA

100 CONTINUE
C

98000 WRIME (5.900) tO),J=1,8)
U 900 FORMAT (1HO, '8 VEUTOR', 5i,4(E12.5,5X)/i15,4(E12.5,5X))
C

17210

17220
17230
17240
17250
17260

17270
17280
17290
17300
17310
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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) to generate a time series of "predicted"

temperatures. The predicted temperatures are written to a data file for

later 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 the user to first generate the de-

terministic 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 TMNPGEN. 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.l, 5X, 15). The 24 values represent predicted temperatures for

Midnight, 1 AM,..., 11 AM, Noon, 1 PM,..., 11 PM. The integer field, 15,

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



00)10 C
v",2 0............ I................... . . .......... ....................

('0040 FROERAM TMPGEN
00050 C
0 (i60 C
00070 C THE REGRESSION COEFFICIENTS GENERHTED BY pROjRAM EmppER pRE
00080 C USED WITH OBSERVATIONS OF CLOUD COVER, WIND SPEED, "IND DIRECT'Oi.
00090 C AND OEWPOINT TO CREATE A TI0E SERIES OF PREDICTED TEMPERATURES.
00100 CIHE PREDICTED TEMPERATURES ARE OUTPUT FOP -.E Si;iaT-TTTF

(0110 C ANALYSIS AND FOR COMPARISON WITH THE OSERVED TEMPERATURES.
00120 L

c0130 C THE USER HAS THE OPTION OF UPDATING THE TEMPERATURE COMPUTAIONS
00140 C WITH AN OBSERVED TEMPERATURE VALUE ON A MONTHLY BASIS OR ON A
0)5 A C DAILY BASISB

l b 0 C
00170 C THE PROGRAM IS CURRENTLY SET UP TO RUN ON A DEC-10 1 ME SHARE
00180 C SYSTEM.
00190 L
00200 C
00210 C PROBRAMMER: DAVID C. CURTIS
00220 C NATIONAL WEATHER SERVICE
00230 C NORIHEAST RIVER FORECAST CENTER
00240 C 705 BLOOMFIELD AVENUE
00250 b BLOOMFIELD, CT 06002

00270 C 2i3-722-2014

00290 C
00300 C INPUT DATA FiLE FORMAT
00310
00320 C CARD 1
00330
00340 C CDL 4-5 12 BEGINNINE DAY
00350 C 9-10 12 BEGINNINE MONTH
00360 C 12-15 14 BEGINNING YEAR (4 DIGITS)
00370 C 19-20 12 ENDING DAY
00380 C 24-25 12 ENDING MONTH
00390 C 27-30 14 ENDING YEAR (4 DIGITS)
00400 C
00410 C CARD 2
00420 C
00430 C COL 1-5 F5.0 DEGREES LATITUDE
00440 C 6-10 F5.0 MINUTES
00450 C 11-15 F5.0 SECONDS
00460 C 21-25 F5.0 DEGREES LONGITUDE
00470 C 26-30 F5.0 MINUTES
00480 C 31-35 F5.0 SECONDS
00490 C 51-58 AB STANDARD TIME ZONE: 'EASTERN'
00500 C 'CENTRAL'
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C
C
C
CC
C
C
C

00510
00520
00530
00540
00550
00560
00570

00590
00600
00610
00620
00630
00640
00650
00660
00670

Vf71

00750
00760
(1(77
'~v 0 iv

0080

0080

oDD 30
00840
00850
00860

00870
00889i
00890

00910
00920
00930
00940

00960
00970
0JQ98CI

01000
01010

DEVIATIONS
DEVIATIONS
DEVIATIONS

bTNOARD DEVIATiON
LAS-i AUTDCORRELATION

CARD 7-N **

THE REMAINING RECORDS IN THE FILE CONTAIN THE DATA OBSERVATIONS
IN DAILY SEGMENTS IN THE FOLLOWING HOURLY ORDER:
11PM. MIDNIGHT, 1AM, ... ,11AM, NOON, 1PM, ... , 11PM.
THE 25 VALUES ARE DISTRIBUTED OVER TWO RECORDS (16 VALUES ON
THE FIRST AND 9 VALUES ON THE SECOND). FOR EACH DAY THE DATA
ORDER IS TEMPERATURE, CLOUD COVER, WIND SPEED. AND WIND DIR.
THE READ FORMAT FOR THE OBSERVED DATA IS (16F5.0)

c
INTEGER
INTEGER
I NT EGER

RANGE
SEASON 12)
RTEST

REAL*G DE8U6' 0'
REAL*8 TZONEIL(4'
REAL KBARaB

DIMENSION ,
DIMENSION TrRIME(25), THAT(25)

'MOUNTAIN'
'PACIFIC'

CARD 3 ***************************************************

COL 1-5 F5.0 +1 FOR EAST LONGITUDE
-1 FOR WEST LONGITUDE

6-10 F5.0 DIFFERENCE BETWEEN TRUE SOLAR TIME AND MEAN
SOLAR TIME (USUALLY NEGLECTED FOR HEAT
TRANSFER COMPUTATIONS) I.E. ET 0.0

11-15 F5.0 SOLAR CONSTANT

CARD 4 *****************************************************

COL 1-48 4E12.5 REGRESSION COEFFICIENTS 80-53

CARD 5

COL 1-48 4E12.5 REGRESSION COEFFICIENTS 84-7

CARD 6 *

COL 1-10 F10.0 TEMPERATURE
11-20 F10.0 TEMPERATURE
21-30 FIA.0 TEMPERATURE

C



I JV

~I i4

116

Iij2 j

01250

U v6

"180

0 i 30 0

u 116h

0131,

'I2ll '

0 ,2.0
II I22ji

ii2i ij

'i24

II25 )

iii2.41

III2'5(

0128 Mi

129 ,I

iii '5i

01360
01370

O1390)

',T A TZ/SHEHSTERN 8HCENTRAL ,GHMOUNTAIN

DIMENSION KBAHROB25. GRTEMP(25). CLUUD25;
DIMENSION TEMODAT(25)
DIMENSION WSPEED(25), WEIR'25)

DIMENSION BCOEF(Sb

COMMON /10/ IREAD,iWRlTEiW8US
COMMON /I NBU , IEUG
COMMON /RTESTR/ RFEST
COMMON /SEhS/ NSEAS
CLMMON /ORBIT/ PHI.THETPS~iHETAL.EP
COMMON /SUN/ OELTA. DTSL, SR.SS
0'M MUN /JD TES/ JULIDA, FULFEL, J-1EIN, JUL1

i JSTRT.JSiO. JREN. jYE
COMMON /I-ES/ IYR. IMO. iDiY. UP, LMO, LO
COMMON IBESINi TFR, BCOEF
10MMON iSEEO/ ISEED
COMMON /TDSTAT/ TDBiS. I SDEV. TDRNO

C

C INERACTIVE TERMINAL INPUT
C

CALL TRIEMP UIREAO.IWRiTEJSUS, iUPOATi
C
F.

C0a00 0 00010a000El........EN........ 000-40010 0010000 b

OPEN (UNIiREhO.OEViCE='OS ',ACCESS='SEQIN',FILE='OCTEMF.DH1IOPEN I
OPEN (UNIT=1WRITE. DEVIPE=15"'',ACCES-= '"OVIT',il E=' DCTIMP.0
OPEN 1JNIT=iwpuS,'EvE ' C ',IE'IE I."U6 1

L:O 0 0- 0 a 0 0 0 0 a ........ OPEN........E0 0 0 0 0 0 0 O aa

READ FIRST SEClION OF DATA FROM INPUT DATA FILE
C

CALL INPUT
C

IRANK 7
TDPREV 0.0

C
C
C INITIALIZE DATE VARIABLES

C

END, JRHINGE, NLPi

AY

,SHFACIFIC /

v1400 C
01410
01420
Q 1430
01440

0145 )
01460
01470
01480
01490
01500
01510
01520
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CALL DATEl
C

C
C.
F

C FORECAST TEMPERATURES FOR THE REMAINDER OF THE PERIOD
C
C

400 CONiNUE

'1530
01540
01550
015760
0150

01590
01590
(V 1 A0w
01510
01620
01630
01 40
0 i650
01660
i1 670
01680
01690
01700

j * 71 

01720
730

ki 7~(

01 7c
01770
0 17 8001790

01800

01920
01830
01940
01850
01860

01890
01900
01910
01920
01930
01940
01950
01960
01970
01980
01990
02000
02010
02020
---2 A ,

{CL011(PIK bAR0 K).-=1,B6

CALL DATA TEKDAT, CLOUD, 9RTEMP, WSFEED, WDIR

PERFORM NECESSARY DATA CONVERSIONS
C

DO 81i P = 1.25

KBAROB(IC) = 1.00 - 0.65*CLOUD(IC)**2.
iF ( WIRIC) .LE. 180. 80 TO 810
WDIR(IC) = ABS( WDIR(IC) - 360.

IF ( 1BUG .EQ. 0 ) 60 TO 810
WRITE IIW8UG,806) IC, CLOUDIIC,, K8ARO8(iC). WDIR(IC)

806 FORMAT tiH ,'CLOUD AND WIND SPEED TRANSFORMATIONS!,
$ 15.3(2X,E12.5n)

810 CONTiNUE

UPDATE ORBIT PARAMETERS

CALL DECL IULREL.DELIASR.SSi
C

DISL = EP*(THETAS-IHETAL1*3.81972
C
C
C INITIALIZE PREVIOUS TEMPERATURE AND PREVIOUS DEVIATION

C

C
C
F

1 D-U6 = 0

F(IDBUI.E9.I'IWRiTE (IW BU6.E05)
FORMAT (iH ,AF6.3

READ DATA T FORECAST TEMPERATURES
L1SE ENTRY POINT IN SUBROUTINE INPUT)

C

C
C
C

C



'2040 IF(JULREL.EP.jqTART1 TPRINE(!)=iEMD TIM
02050 IF(JULREL.EQ.dSTART) IOFREYV 0.0
0206O C

Vi'JV L

CILL TMFHIM IPiRJ1ME. FBAROB N CLOHJU GFEMP, wPE ED, N'4iR

"It A" Ia I R . NI[

-. U U4 TF'iMtl! = TIM-1 (241

VIf v IF A IU T .EQ. T TRiMEII T E MDAT 21.

0 ............. . . .. . . ,. . . . . .. ,. . . . . . . . .. .. .
2.. ..... .... . . .. . . .. . .. . . . . . .1 . .. . . . . ..

2/3 C ADD hNDOM CPONENT TO TEMPERATUR

'F0 I IEST CEQ. 0 i60 T 501

DO 5001 = 1,224

13TEV F IDIH S + '-h TRHO*(TnPREV-TLDBAS +
02 .34' AR' V*IDSDEV* (1. 0'-TDRHO*TDFPHO) **0. 50

023 60 TCI - T:

i.2 If TDPEV= 0E

ii ~ ~ ~ A iR Hf1L) '"A THT) 1E

0240 Cj a CONTINUE
02 410 501 CONTINUE
02420 C

02440

.1 ......... :............. , .. .. . . .. . . .. . .. . .. . . .

.240 C:.: ..... : ............... ...

024 0 C
02470 C
0240 IC

02490 C OUTPUT ESTIMATED TEMPERATURES
025010 C
v21 WRITE 4iWRiTE,270) (THAT(i),I=1124)JURE

02520 270 FORMAT (IVF5.1/8F5.1.5X.I5)
02530 u

02540 C



69

UPDATE JULIAN DATE COUNTERS
C
C USE ENTRY DATE IF REGRESSION COEFFICIENTS USED FOR THC
C ENTIRE YEAR
C
C USE ENTRY DATEM IF

ONE MONTH PER YEAR
REGRESSION COEFFICIENTS USED FOR

0250
02570
02580
02590
02600
02610
02620
02630
02640
(j2A50

02b60

02690
02 7(0
6 2 710

027 40 (
2,

C- 2 8 0
02760

02780

02800
0 2810
02820
02830
02840
02850
02860
02870
02880
02890
02900
02910
02920
02930
02940
02950
02960
02970
02980
02990
03000
-3010
03020
03030
03040
03050

IF (JULDAT .LE. JULEND ) 60 TO 400
C
C

C
CCCCCCCCCCCCCCCCCCCCCC......... CLOSE.......CCCCCCCCCCCCCCCCCCCC
P

CLOSE (UNIT=1READ, EVICE='DSK',ACCESS='SEiN'.FILE='DCTEMP.0A1'
CLOSE (UNIT=IRITEEVILE'DSK',ACCESS='SEDOUTFILE='DCTEMP.OUT)
LL US E ( UN T= I WbUG,DEV 1C E= DSK',ACCE 53=' E90:Q._ LEP!T P.UV J

CCCCCCCCCCCCC cc LC CC........CLOSE.......C CCC-C C " r r CCC

WRITE (5,9q98) i R ED, IWRITE, I.WUD
9998 FORMAT /',' 2. 'FiLES USED',130. 'UNU .4 CONTENTS'/

S2. .......... .,T 3 , '..V T40.7 .......
2 T2, 'DC1EMP.DAT', 130.14. T40, 'INPUT DATA-/
3 T2, 'DCEMPOU' T30.14. T40. 'OUTPUT DATA SET'
4 T2, 'DCTEMP.BUG', T30,i4, 140, 'DEBUG OUPUT (IF ANY)')

C
WRITE (5.9999)

9999 FORMAT i/,j/iHA, 'TEMPERATURE PROGRAM SUCCESSFULLY EXECUTED' i/)
C

C
RETURN
END

C
L ......................................................................

SUBROUTINE NORMAL (X)

GENERATE A NORMALLY DISTRiBUTED RANDOM DEVIATE FROM N(0,I).
REFERENCE: FISHMANGEURSE S.;CONCEPTS AND METHODS IN DISCRETE EVENT

DILITAL SIMULATION, WILEY AND SONS, 1973, PP 211.

10 U! = RAND(0)

C-----CALL DATE
CALL DATEM

C

C

C
C
C
I.
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IF (Ul .LT. 0.00001) 60 TO 10
U2 = RAND(0)
X = SORT (-2.bQALOB(U1))*C S6.28319*U2,

RETURN
END

C..................................................................
C

SUBROUTINE TIRTEMP (IREAD. iWRITE, IWBUG, IUPDAT)
C

0307.I
03080
u3090
03100
03110
03120
03130
03140
03150
03160
0317 0
03 80
03190

03210
03220
03230
03240
03250

03270
03280

03300
03310

03340
03350
033b0
03370
03380
03390
03400
03410
03420
03430
03440
0j3450
03460
03470
03480
03490
03500
03510
03520
03530
03540
03550
03560

C
C

C

WRITE (5,710)
710 FORMAT(//1H0,'DO YOU WISH TO ADD THE RANDOM COMPONENT? (YES/NO) )

RTEST = 0
READ i5,720) RT

720 FORMAT (A)

IF ( RT .EQ. '7ES' ) RTEST = I
IF ( RT .NE. 'YES' ) 80 TO 702

C
C
C
C

WRITE (5.700)
700 FORMAT (IHO. 'INPUT SEED FOR RANDOM NUMBER GENERATOR')

C
READ (5.701) ISEED

701 FORMAT (I)
CALL START (ISEED)

C

C
702 CONTINUE

INTESER Ai16)
INTEGER RTEST
REAL*8 FILE
tEAL*8 DEBU(20),TONE, 1TZ14)
DIMENS10N A(3),B(3),BC(7)
DIMENSION TPRIME(25)

COMMON /TTEST/ 7TEST
COMMON /SEED/ ISEED
COMMON /RTESTRI RTEST

IREAD = 21
IWRITE = 22
IWBUG = 23
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IUFDAT = 0

WRITE (5,951)
951 FORMAT (//IX,'MONTHLY UPDATE ASSUMED. ENTER 1 FOR DAILY.:!

READ (5,955) IUPD
955 FORMAT ()

IF IUP .E. 1 I IUPDAT = 1

03570
03580

0 360 
03600
03610
03620
03630
03 40
03650
03660
030

03690
03700
03710
03720

I374i
03750
03760
03770
03780
03790
03800
03810
03820
03830
03840
03850
03860

0 3 / SO

03880
0389('

V... 1 9

03910

03930
03940
03950
03960
03970
03980
03990

RETURN
END

C

C.

SUBROUTINE INPUT

INTEbER SEASON(12)

REAL*8 DEBUG(20)
REAL*8 TZONETZ(4)

DIMENSION p(3), B(3)
DIMENSION CLOUb(25),
uIMENSION PCOEF(8)
DIMENSION TEMDAH(25)

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

SRTEMP(25), WSFEED(25), WDIR(25-

/10/ iREAD,!WRITE. iWUG
H08UG/ NBUG, LEiUG

/SEAS/ NSEAS
/ORBITi PHITHE .HEALEF',ETW
/DATES/ IVR, IMO, IDAY, LYR, LMO. LDAY
/TBEHiNI TPR, BCOEF
ITDSTATI TDB'., IL"'Ek, TORHO

DATA TZ/8HEASTERN .8HCENTRAL ,8HMOUNTAIN .8HPACIFIC /

C
C
CXXXXXREAD (IREAD,100) IREAD, INRITE, IWBUG
CX100 FORMAT (315)
C

Go TO 111

C

C

C

c
C

C

C
C

C

C

C

C

04000 C
04010 C
04020
04030
04040
04050
040 60
04070



04080 C
0409u READ (IREAD,110) NBUG. DEBUG(i), 1=1,.NBUS)
0410' 110 FORMAT (15,5X,7(A8,2X1/(101,7(8,2Y)))
04ii( C
04120 8000 WRITE (5,9000) N8UG
04130 9000 FORMAT JiH.l'NBUl=',21,110)
04140 111 CONTINUE
0415:'
04l60 C
04170 READ ;IRE D.120 IDAY. iMO1i ,L Y,LMO.LYR
04180 120 FORMAT (2(3X 12,3X ,21 XI4fl

'YU9 L
04 2 0 C

o4210
04220 C
0423.,
04240 C
0 42 4 D f

0426u 1E AD READ.140) (i).i..(BAI .I=1.3),TINE
04270 140 FORMAT (2(3F5.0,5XThl.A8)
04280 C
U'tLYO PHI = DSA
0430 ETAL DM
04310 C
04320 iF {TZOE.N.NE.Ti(1)) 010 200
04330 THETAS = 75.0*2.03.14159/360.0
04340 010 300
04350 C
04360 200 IF (TZONE.NE.TZ(2) 60 TO 210
04370 THETAS = 90.0*2.0*3.14159/360.
04380 60 TO 300
04390 C
04400 210 IF (TZONE.NE.TZ(3)) 60 TO 220
04410 THETAS = 105.0*2.0*3.141591360.0
04420 G0 1 300
04430 C
04440 220 IF (TZONE.NE.TZ(4)) 80 TO 230
04450 THETAS = 120.0*2.0*3.14159/360.0
04460 G0 TO 300
04470 C
04480 230 WRITE (IWRITE,240)

04490 240 FORMAT (HI,'TIME ZONE REQUESTED IS NOT VALID'i/f
04500 WRITE (IWRITE.250) TZ0NE.(TZ(1).I=1.4)
04510 250 FORMAT (H0.T10,'REQUESTED TIME ZONE',i36.SH*****,
04520 1A8.5H*****/T10,'AVAILABLE TIME ZONES',T36,5H*****,
04530 2A8,SH*****/T36.5H*****,A8,.H*****/T36.5H*****.
04540 3A8,5H*****/T36,5H*****,A8,5H*****)
04550 C
04560 300 CONTINUE
04570 C
04580 C



73

READ (IREAD.260) EP,ET,W
260 FORMAT (16F5.0)

L.

READ IREAD.270? (BCDEF(t)i=1,8)
270 FORMAT (4E12.5/4E12.5)

04590
04600
04610
04620
04630
04640
04650
04660
04070
04680
04690
04700
04710
04720
04730
04740
04750
04760
04770
04780
04790
04800
04810
04820
04830
04840
04850
J4d60

04870

048?o

04900
0491 t
04920
04930
04940
04950
04960
04970
0498o
04990
05000
05010
05020
05030
05040
05(150
05060
05070
05080
05090

TDRHO

RETURN
C

310 CONTINUE

ENTRY DATA 1TEMDATCLDUD,8RTEMPWSPEED.WDIR)

READ (IREAD.260) TEMDAT
READ (IREAD,260) CLOUD
READ uIREAD,260) WSPEED
READ (IREAD,260) WIR

tt0UND TEMPERATURE IS NOi USED AS PREDICTOR YET

RETURN
END

C
C

C
L...................................................................

C
SUBROUTiNE DATEl

DATEL INITiALUZES THE DATE COUNTERS.
JULIAN DATES ARE USED.

IYR ... INITIAL YEAR
IMO ... INITIAL MONTH
IDAY ... INITIAL DAY
LYR ... LAST YEAR
LMO ... LAST MONTH
LDAY ... LAST DAY

C JULDAT... CURRENT JULIAN DATE

C
C

c

r

C

READ (IREAD,280) TDBIASTDSDEV,
280 FORMAT (3F10.0)

cC

C
Cr
C
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JBEGIN...
JULEND...
JRANGE...
JULREF...

JULIAN DATE
JULIAN DATE
LENGTH OF RU
JAN 1 OF lNI

JULREL... JULIAN DATE
ISTART... RELATIVE JUL

ESTIMATION P
JSTOP ... RELATIVE JUL

ESTIMATION R
JYEAR ... YEAR COUNTER

AT BEGINNING OF RUN
AT END OF RUN
N
TIAL YEAR
RELATIVE TO JAN 1 OF CURRENT yEAR
iAN DATE TO BEGIN MONTHLY PARAMETER
ANGE
IAN DATE TO END MONTHLY PRAMETER
AN6E

U.11 V).
05119

05130
05140
05150
0516
05170
05180
051 1

05200

05218 V

5~ 38054

0520

53 420

-1".3 "'

'0 54' '005134'0
034 6

05440
0540
05460

05470

05490

135441V

05450
05410
05520

0553005540

05550
05560
05570
05580
0559v

)5 a 0

m.
COMMON /DATES/ IYR. iMO, IDAY, LY", LMO, LhAY
COMMON /JDATES/ JULDWT, 'ULREL, JBEaIN. "ULEND.
$ .JSIART, j~'"'. J-EN0, -YEAR

LmUti"i0 N /10/ iREAD. INRiIE. J0U-

MRANGE. NXLPYR

INTESiER ib'80U

-ET E8US FLAb

18 = 0

DETERMINE INI T Il J I IA4N L'HiT.

CALL JULIAN i'J.iv iiRJ8E8IN)
CALL jULiAN I'Mu.LDHY,LYR.JULEND)
CALL JULIAN " I ,IRJULREF)

JULREL = JBEbIN JuLREF
JRANGE = JULEND JBEGIN + I
JULDAT = *JBEGIN- 1

DETERMiNE THE NEXT OCCURANCE OF 12/31/(LEAP YEAR)
ItE. THE 366TH DAY OF IHE YEAR)

LHIP = R - MOl( I YR, 4

CALL JULIAN U2.31, LPSTLP.NXLPYR)

IF 1JULDAT .GE. NXLPYR) NXLPYR = NXLPYR + 1461

NOTE... 1461 = 365 + 365 + 365 + 366

C

C

c

C

NXLPYR... JULIAN ifTE OF DEC 31 OF NEXT LEbP YEAR

C

C
L

C

L-

C
C
C
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C
C
C

co -.

05b30
05640
05650
0566i)
05b70
05680
05690
0570f
05710

05720
0573v
05740
05750
05760

05780
05790
05800
05810
05820
05830
05840
05850
05860
05870
05880
05890
05900
05910
05920
05930
05940
05950
05960
05970
05980
05990
06000
06010
06020
06030
06040
06050
06060
06070
06080
06090
06100
06110

C
C

C
C

C

C
C
C
C

C
C
C

C
C
C

C

C

C

C
C
C

C
C

F

THIS SECTION DEFINES VARIABLES NEEDED FOR MONTHLY
PARAMETER ESTIMATION

JyEAR = IYR
JSTART = JULREL + 1
CALL JULiAN ( LMO, LDAY, IYR, JDATE
JSIOP = JDATE -. JULREF + 1
REND = JSTOP
IF (JYEAR - MODWJYEAR,4)) 65,70.65
IF (tO.EQ.2 .AND. lDAY.EQ.28) JREND = JSTOP + 1

CONTINUE

ENTRY DATE

THE NEXT SECTION IS USED EACH DAY 10 UPDATE
THE JULIAN DATE COUNlERS.

JULREL = JULREL + 1
JULDAT = JULDAT + 1

CHECK FOR END OF YEAR

IF (JULREL .LE. 365) 60 TO 100
IF (JULREL .8T. 366) 80 TO 200

CHECK FOR LEAP YEAR

IF (JULDAT.NE.NXLPYR) 80 TO 200

YES, THERE ARE 366 DAYS THIS YEAR.
UPDATE NXLPYR TO NEXT LEAP YEAR.

NXLPYR = NXLPYR + 1461

IF" IDBUG .NE. 0 ) 80 TO 900

50 CONTINUE

RETURN

RESET RELATIVE JULIAN DATE

200 JULREL = 1

65)
65



0612j C

06140 100 CONTINUE
06 5 IFt i FUS .NE. 0 1 60 TO 900
06160 110 RETURN
06170 C
06D30 C
06190 ENTRY DATEM
,620 C

2 C THIS SECTION IS USED EACH DAY TO UPDATE THE ThLiAN DATE .OUNTERS

0 C IF MONTHLY PARAMETER ESTIMATION IS USED.

,6240 JULREL = JULREL + 1
06250 JULDAT = JULDAT + i

6 C
6 270 iF 1JULREL LE. JREND) 60 TO 400

062 S0 C
06290 C UFDATE THE JULIAN COUNTErS

06310 JULREL = j4T
06320 JYEAR = -YEAR + 1

6'33 0 CALL JULIAN 0iMIDY EARJUL A
0634 JREND = JSTOP
Q6 3'J 5, FJYEAREf -MOD(JYEAR, 4 400, 41u,4*
0636 41 IF (LMO.E. 2 .AND. LDAY.E.28- JREND JREND + 1
i6U;70 400 CONTINUE
063I F

06390 IF IO19UG .NE. 0 0
06400 C
0641 F

06420 RETURN
06430 C
0644V C
06450 C
06460 900 CONTiNUE
0647C P
0480 C DEBUG INFORMATION FOR JULIAN DATE CALCULATIONS
06490 C
06500 WRITE (IB26,920) JULDAT,JULREL4,BE6IN,JULEND.JRANE,NXLPYR
06510 $ .JSTART,ISTOP.JREND,JYEAR
06520 920 FORMAT (1H ,'.JULDAT='1,10,3X,'JULREL=',I10,3X,JBEGIN,T10,3X,
06530 $ !2X, 'JULEND=,I ,3X, ' JRAN6E',10,3X,'NXLPYR=',10,
06540 $ 2X,'JSTART=',i10,3X,'JSTOP =',I10,3X,'JREND =',11i,
0 50 ( $ 3X,'JYEAR,110)
0656V C
06570 RETURN
06580 C
06590 C
06600 END
06610 
06620 C.................................................
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0663( C

06640 SUBROUTINE DATT(IDATE,IMNIDAY,IYR)
06650 C
06660 C CONVERT JULIAN DATE TO CALENDER DATE
06670. C
06680 INTEGER CAL(12,2'
06690 DATA CAL/0,31,59,90, 120, 151,181,212,243,273,304,334,
06700 1 0.31, 60,91,12l,i52,182,2l3,244 ,274 ,305, 335 /
06710 Ii=lIDATE-1)/1461*
06720 I2=IDATE-(11*1461)
0673u C
0674 C i'=I2(=1461
06750 C
06760 IF(12.LE.365) 80 TO 10
0 6 7 71' IF;2.LE.730) ^a 0 20
06780 IF12.LE.1095) 80 -0 30
06790
06800 14=12-1095
06810 80 TO 40
06820 10 13=0
06830 14=12
06840 14=12-365
06850 80 TO 40
06860 20 13=1
06870 80 TO 40
0688 30 30 13=2
06890 14=12-730
06900 40 IYR=1900+I3+(4*i1)
06910 INDX=1
06920 IF(13.EQ.3)INDX=2
06930 DO 100 1=2,12
06940 IFQ4.LE.CAL(I,1NDyf 88 TO 200
06950 100 CONTINUE
06960 iMO=12
06970 TDAk=I4-CALi2,INDl
06980 RETURN
06990 200 IMO=i-1
07000 iDAY=i4-,ALI-1,NiiU
07010 RETURN
017020 END
o7030 C
07040 C
07050 C............. .............................

07060 C
07070 SUBROUTINE JULIANlMO,Df,YR,ANSl
07080 INTEGER ANS,CAL(12) ,DA,YR
07090 DATA CAL /31,28,31,30,31,30,31,31,30,31,30,31/
07100 C
07110 C COMPUTE JULIAN DATE FROM JAN. 1, 1913
07120 C
07130 ANS=0



i7140 = 1
'7150 "NS=ANS+365*:
A-16 I " "2)=2

07170 PFM0D('YR,4).E9i.0) UCdL121=29

0718 F =.E T-1A

A I WI DO 10 I=I,J

.
CONTINUE

'72 % C AONTINUE
4 ANS=ANS+D
07250 EIURN

142 v END

72 80 C................ ..... ...... ................ ,........L

':29 C

-V30 FUNCTION DM (i)

il 72 f F f, UNCTION DM CONVERiS AN:LES EXPRE1SED IN
"i 30 C DESREES. MINUTES AND SECONDS TO RADIANS

0?*427LA,

07740 C07350 DIMENSINA3
0746' RETUR MITE

07470 EN
07480 C

V 310 U VE bRAE E = p".)
0 74 0, MINUTE = A02)

u71 SECOND = A(31'
074 2 C

/ + MINE1 181i. 6
07540 CM + % E1OR 1415.TET9S4TH. AL0./
07450 C
07460 RE TUR
0747' END
07480 C
07490 C ............................. ...........................
07500 C T

7 ME751I0 FUNCTION TAUEST)
07520 C
07530 COMMON /ORBIT/ RHI.THEIANHETALEP.EN
07540 COMMON 10/ IREAD, FCRITE. ITBUG
u755 COMMON iDB-j6,, NBU6,DEBUB
07560 REAL*8 !TAU.DEBUG(2fj)
I I75 I DATA ITAU lTAL'I

0"t5 9 0 C
C,760A P -HETAS = LON61TUDE OF .,TANDARD MERIDIAN "RAMIANS)
v 7 610 C 75TH MERIDIAN FOR EASTERN STANDARD TIME
07620 E 9^fTH MERIDIAN FOR CENTRAL STANDARD TIME
07630 C 105TH MERIDIAN FOR MOUNTAIN STANDARD TIME
07640 C 120TH MERIDIAN FOR PACIFIC STANDARD TIME
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07650 C THETAL = LONGITUDE OF OBSERVERS MERIDIAN (RADIANS)
07660 C TAU = LOCAL HOUR ANGLE
07670 C ST = STANDARD TIME IN THE TIME ZONE OF THE
07680 C OBSERVER IN HOURS COUNTED FROM
07690 C MIDNIGHT (E6. 0.00 TO 24.00)
07700 C EP = +1 FOR EAST LONGITUDE, -1 FOR WEST LONGITUDE
07710 C ET = DIFFERENCE BETWEEN TRUE SOLAR TIME
07720 C AND MEAN SOLAR TIME (USUALLY NEGLECTED
01730 C FOR HEAT'TRANSFER COMPUTATIONS)
07740 C
07750 C
07760 C FUNCTiON SUBROUTINE TAU CONVERTS THE OBSERVERS
07770 C STANDARD TIME TO LOCAL HOUR ANGLE IN RADIANS
07780 C
07790 C OBTAIN TIME DIFFERENCE BETWEEN STANDARD MERIDIAN AND
07800 C OBSERVERS MERIDIAN (HOURS)
07810 C
07820 DTSL = EP*(THETAS - THETAL)* 12.0/3.14159
07830 C
07840 C COMPUTE OBSERVERS HOUR ANGLE (RADIANS). E = +1 (OR
07850 C MORNING AND E = -1 FOR AFTERNOON (I.E. SOLARNGON)
07860 C
07870 IF (ST.GT.12. + DTSL -ET) E = -1.0000
07880 IF 1ST.LE.12. + DTSL -ET) E = +1.0000
07890 C
07900 TAU = (ST + E*12. - DTSL + ET) * 3.14159/12.0
07910 C
07920 IF (TAU.6T.6.283185) TAU = !AU - 6.283185
07930 IF (TAU.LT.0.0* TAU = TAU + 6.283185
07940 C
07950 C
07960 C DEBUG OPTION
07970 C
07980 IF (NBUG.EQ.0) 6 10 100
07990 DO 200 I = 1NBUS
08000 C
08010 IF (DEBU6(1).NE.ITAU) 60 TO 200

08020 WRITE (IWBUG.250) T,PHi.THETAS.THETAL.EP.E,,TSLTAU
08030 250 FORMAT ( I,//lH FUNION TA, 21.

08040 1 'ST =',F6.3,2X,'PHI =',F6.3,'THETAS ='.F6. 3 ,2X,'THEAL
08050 2 F6.3,2X, EP ='F 6.1.2X,7ET =',F6.3,2X ..W
08060 3 'DTSL =',F6.3,2,TAU =7.'6.31
08070 200 CONTINUE
08080 C
08090 100 CONTINUE
08100 C
08110 RETURN
08120 END
08130 C
08140 C..................................................................
08150 C



-SUBROUTINE DECL 'RJ0DELlASR,SS)
uBiT7 INti EGER RJO
08180 COMMON /ORBIT/ PHI, THETASTHETALEPET.W
OBI9 COMMON /10/ IREAD. IWRITE. IWBUG

l-'2- MO!MON /DBU/ NBUS,DEBUG
J8I D REfL*8 i LECLDEBUG(20)

2 A TA IDECL/'DECL'

D 1 TELIA = DECLINATION OF THE SUN RADiANS)
C PHI = OBSERVERS LATITUDE RDIANS)

,2 --;bV L THElAS = LONGITUDE OF STANDARD MERiDliN (RADIANS)
"8270 C 75TH MERIDIAN FOR EASTERN STANDARD TIME
tt280 C 90TH-MERIDIAN FOR CENTRAL STANDARD TIME

2 d Z YV 105TH MERIDIAN FOR MOUNTAIN STANDARD TIME
'U 120TH MERIDIAN 'FOR PACIFIC STANDARD TIME

0831- THETAL = LONGITUDE OF OBSERVERS MERIDIAN (RADIANS)
I8320 C .Jo = RELATIVE JULIAN DATE (I.E. WITH RESPECT TO JAN 1)

ri330 n ST = STANDARD TIME IN THE TIME ZONE OF THE OBSERVER
IN HOURS COUNTED FROM MIDNIGHT (E.G,0.00 TO 24.00)

Ep = +1 FOR EAST LONGITUDE, -i FOR WEST LONGITUDE
C E = DIFFERENCE BETWEEN TRUE SOLAR TIME AND

r3tEN SOLAR TIME (USUALLY NEGLECTED FOR
VU I) C HT TRANSFER COMPUTATIONS)

04 M CPUE TIME DIFFERENCE BEIWEEN STANDARD MERIDIAN AND
v 4i thb'-SERVERS MERiDIAN (HOURS'

08430 uTSL = EP*(THETAS - 1HE1AL)* 3.819/2
08440 C
08450 L COMPUTE DECLINATION OF THE SUN (RADIANS)
08460 C
U8470 DELTA = 0.4093*COS(0.0172*(172. - FLOAT(RJD))
0848u C
08490 C COMPUTE HOUR ANGLE AT SUNSET (RADIANS)
08500 C
08510 C
08520 TSS ACOS1-TAN(DELIA)*AN(PHI))
08530 C COMPUTE STANDARD TIME OF SUNST (HOURS)
08540 C
08550 SS = T'S*3.81972 + 12. +DTSL -ET
08560 C
0 857 C COMPUTE HOUR ANGLE OF SUNRISE (RADIANS)
08580 C
08590 TSR 6.283185 - TSS
08600 C
08610 C COMPUTE STANDARD TIME OF SUNRISE (HOUR)
08620 C
08630 SR TSR*3.81972 -12. + DTSL -ET
08640 C
08650 C
08660 C CONVERT SUNRISE IN STANDARD 1IME TO LOCAL TIME
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C

C
C
C

c

C.

08670
08680
u8690
o8700
08710
08720
08730
08740
08750
08760
08770
08780
o879C'
08800
0881 l
&'882'i
08830
0884u
0885')
08860
08870
08880
08890
08900
08910
08920
08930
08940
08950
08960
08970
08980
08990
09000
09i010
09020
09030
09040
09050
09060

09080
09090
09100
09110
09120
09130
09140
09150
09160
09170

SR = SR - DISL

CONVERT SUNSET IN STANDARD TIME TO LOCAL TIME

SS = SS - DTSL

DEBU8 OPTION

IF (NBU8.EQ.0 ) C TO 300
00 100 1 = 1,NB86

IF (DEBU (1.NE.IDECL 0 10 100
WRITE (IWBUG,200) RJODTSL.DEIN .-TS=,SS,TSRSR

200 FORMTiM /.1H .SUBROUTiNE DEL ','***, FJD ='
1 15,' OTSL =,F6.3.' IELTA =F6.3' TSS =',F6.

Z S =t..32 ,R =.6. 3,2"'k' R =.6. 3)
100 CONTiNUE

30. CONTINUE

RElURN
END

C

SUBROUTINE LIMITS (DTSLR.0,RHO. 2,SiMAT23)
FIND LIMITS FOR TEMPERATURE INTEGRATION

TO =- DTSL
T23 = 2 30 - DTSL

IF (DTSL.LT.0.0) G0 TO 50

FIND LIMITS OF INTE8RATION WHEN OBSERVER IS
WEST OF THE STANDARD MERIDIAN

FOR SUNRISE

RHO = AINv(R+l.0) - DTSL
IF (RHO .LT. R) RHO = RHO + 1

FOR SUNSET

SIBMA = AiNT(S+I1) - DTSL
IF (Si8MA .L. S SIGMA = SIGMA + I

FOR LOCAL NOON

C

I-

L

C

C

C



T12 = 13.0 - DTSL

60 TO 75

50 CONTINUE

FIND LIMITS OF INTEGRATION WHEN OBSERVER
IS EAST OF THE ST'NDAIRD MERIDIAN

RHO = AINT(R) - 1TSL
TF (RHO .LT. R) RHO = RHO + I

SIGMA iNT(S) - DTSL
IF (SIGMA .L. S) SIGMi = SIGMA + 1

09160
09190

09 220
09240

097

-. 330

,s91

I9 37 0

09340

09360

V .4 5

09360
09390
"9400
09410
09420

09440
09450
09460
09470
09480

09490

09500
09510
09520
09530
09540
09550
09560
09570
09580
09590
09600
09610

09630
09640
09650
09660
09670
09680

&12 = 12.0 - DTSL

75 CONTiNUE

RETURN
END

r.

SUBROUTINE !MPSIM i'PRIME, KBARUS, CLOUD. GRTEMFWSPEEDWDiR,
$ BCOEF,THAT

TMPSIM DETERMINES IRE PROJECIED TEMPERATURES
FOR THE NEXT DAY

DIMENSION TPRIME(1).
DIMENSION KBAROB(1),
DIMENSION WSPEED(1),
INTEGER IDBU6
REAL KBAR, KBAROB
REAL 10, 11, 12, 13,

COMMON
COMMON
COMMON
CM
COMMON
COMMON
COMMON

THAHi). BCOEF(8)
CLOUD(l). GRTEMP(l)
WDIR(H)

14, 15. 16. 17

/SUN/ DELTA, DTSL, SR, SS
/ORBIT/ PHI, THETAS, THETAL, EP, ET, W
iJDATES/ JULDAT, JULREL, JBEGIN, JULEND, JRANGE, NXLPYR

,JSTART,. JSTOP, JREND, JYEAR
/DATES/ IYR, IMO, IDAY, LYR, LMO, LDAY
/10/ IREAD, IWRITE, IWBUJ
/INTE6/ 10,11,12,13,14,15,16,17

SET DEBUG FLAG

C

C

C
C
C

C

C
C
C
C
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IDBUG 1

TPR = TPRIME(1)

CALL TEMPK (DELIA, PHI, BCOEF,-TPR.
$ C0, C1, C2, C3, C4, C5. 6)

09690
G'970o
09710
09720
09730
09740
09750
09760
09770
09780

09800
09810
09820
09830
09840
0985.0

09870
09880
09890
09900
09910
09920
09930
09940
o9950
09960
09970
09980
09990
10000
10010
10020
10030
10040
10050
10060
10070
10080
10090
10100
10110
10120
10130
10140
10150
10 160
10.170
10180
10190

10
li
12
13
14
15
16
17

0..0
0.0
0
0.0
0.0
0.0
0.0
0.0

TMPLAB = TPR

DO 100 I = 1,24

CLD = CLOUD(I+)
KBAR = KBAROB(1*+1

TSD = BRTEMP(I+1)
WSP = WSPEEO(i+1I
WDR = WDIR(1+11

$
CALL TEMPSN (SiDTSLSRSS.BCOEF.

COCC2,C3 C, ,6,CLD.KBAR.BTO,

C

C

C

C

C

C

C

C
C
C

IF ( 1DBUG .EQ. 0 ) 60 TO 910
WRITE(IWBUG,909)TPRIME(25) ,CO,C1,C2,C3,C4,C5,C6

909 FORMAT (' TMPSIM iPRIME(25)=',F1O.5,2X,'C= ,
$ 6(F8.4,1X*?

910 CONTINUE

BEGIN TEMPERATURE PROJECTION LOOP.

INITIALIZE THE STANDARD TIME COUNER

ST 00

INITIALilE VARIABLES FOR THE DAILY TEMPERATURE
PROJECTION SUBROUTINE TEMPSN

C

C

C

C

C

c

C
C



WSP.IDRTMLATHfT)

THAT(i) = THT
TMPLACd = THT

INCREMENT THE ST-NDARD TiME COUNTER

Si = S" + 1.0

10201
10210
1(122(1
10230
1024"
1(125(1
10261

1 JU '31

1;)370
"31 *0

10324

1 .0

1(1340
1(1350
l1361

i 0) 4 5

103
101390

i 04510

101421
1430
1 (44i
1(145(1
1(146(1
1(147(1
1048 f
10490

1(5101
10520
101530
10540
1(155(1
105660
10570
10580
10590

10700

1(161(1
1(162(1
1(163(1
1(164(1
1(165(1
1066(1
1067(1
1(168(1
10691
1071(1

C.

SUBR^UJTINE TEMPK (DELBPHi,8, TPRIME, Kii. K1, K2, K3. K4, K5. K6)

SUBROUTINE TEMPK COMPUTES THE COEFFICIENTS
FOR THE iEMPERATURE EQUATION

DELTA
PHI
b
IPR IME
K C-Kb
8(1-86
F
p

OECLINATION OF SUN IN RADIANS
L',T1UDE IN' RADIANS
VECTOR OF REGRESSION COEFFICIENTS
YESTERDAY'S TEMPERATURE AT 11 PM
COEFFICIENTS IN TEMPERATURE EQUTI1ON
EOU IVALENCED VARIABLES WITH 8 VEL-1R ELEMENTS
CONSTANT = t*PI(24
NINERMEDIMTE VARIABLE USED FREQUENTLY

REAL K(.K1,K2,K3.K4,KSK6
DIMENSION B(1)

Bo = A(I)
B1 = B(2)
B2 = B(3)
B3 = B(4)

P 3.14159/12.0
2P2 = 81*81 + PIP

KO =PRIME

Ki =81/B1
C

C

C

C

c

L
1 U il CO NTINU E

RETURN
END

C

C
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K2 = B2*S!N(DELTA)*SIN(PHI)/B1

K3 = Bl*B2*COS(DELTA)*COS(PHi)/B2P?

KF44 = P*B2*COS(DELTA)*CDS(FHI)/B2P2

K5 = F*P*B3*COS(DELTA)*COS(PHI) /B2P

K6 = P*BI*83*COS(DELTh)*COS(PHI)/822

107 10
10720
10730
10740
10750
10760
10770
10780
10790
10800
10810

10e30
10840
10850
10860
10870
10880
10890
10900
10910
10920
10930
10940
10950
10960
10970
10980
10990
11000
11010
11020
11030
11040
11050
11060
11070
11080
11090
11100
11110
11120
11130
11140
11150
11160
11170
11180
11190
11200
11210

C
SUBROUTINE TEMPSN I ST. DTSL, R,
$ CLD, KBAR, GTO. WSP, WDR, TMFLA6. THAT. T

INTEGER IDBUS
REAL*8 DEBUG(20), DTEMPS
REAL K,K,K2,5 ,45,1b,17, K86t R
REAL NM,4,4!51,7,KA

DIMENSION B(1)

COMMON
COMMON
COMMON
COMMON

/INTEG/ 11,12,13,14,15,16,17
/10/ IREAD, IRITE, IWBUG
/DBUG/ NBUG, DEBUG
!SWITCH, SWICH1, SWICH2

DATA DTEMPS / 'TEMPS 1

STATEMENT FUNCTIONS FOR INTEGRALS 12 AND 13

FUNCi(A, B)
FUNC2(A)
FUNC3(B)

K2*(EXP(B1*A) - EXP(Bi*B))
EXF(BifA)*(K3*CDS(F*A) + K4*SIN(P*A)I
EXP(B1*B)*(K6*SIN(P*B) - K5*COS(P*B))

SET DEBUG FLAG

IDBUG = 1

C

RETURN
END

C

C

C

C
C
C
C
C

C

C
C
C

C
C

C

E



1122u C SET SWITCHES THAT DETERMINE WHICH PREDICTORES ARE USED
11

SWICH1 = I
SWICH2 = 0

C
81 = P*(2)
B4 = B(5)
B- = B(6)
B6 = Bi7)
7 = P81

11230
11240
l12 40

I1 20 

11270
11280
11290
11300
11310
11320
1133)
11340
11350
11360
11 37
11380
11390
11400
11410
11420
11430
11440
11450
11460
11470
11480
11490
11500
11510

11530
11540
11550
11560
11570
11580
11590
11600
11610
11620
11630
11640
11650
11660
11670
11680
11690
11700
11710
11720

WRITE (5,9000) (B(L)=iS)
F ORMAT (1H , TE MS B VECTO.R 5X, 4 1E12.5,5 2 /1 20,4 D12.5.5X)

IF ( SWICHI .E. Q 0 KBAR = 1.000000

P = 3.14159/12.00000

CONVERT STANDARD TIME TO LOCAL TIME

TAU(ST)* 12.013.14159 - 12.0

IF(ST I.L. .5 .ND. T .LT. O.A GO TO 5
IF ST .8T.22.5 .AND. T .GT. 24. 80 DO 5
IF I .LT. 0.0 T = T + 24.00
IF IT.Gi 24.00 1 T - 24.00

5 CONTINUE

IN ADDITION TO SUNRISE AND SUNSET DETERMINE THE LIMITS
OF THE RANBES OF THE TEMPERATURE EOUATIONS

TO -DISL
T12 12.0 - DTSL
T23 = 23.0 - DTSL

C
TP = TO - 1.0

1F(IDBU8.EQ.01 WRITE QWRITE,10)
10 FORMAT (1H ,40,6(2X,E10.31/)

THE FORM OF INTEPRALS 11. 14,
FOR ALL TIMES OF THE DAY. 12

FORM DEPENDING ON THE TIME OF

10,R, I 12,S,T23,TP

15, 16, AND
AND 13 WILL
DAY.

17 ARE THE SAME
VARY IN

C8000
C9000
C
10.

C
C

CC

C

C
C

C
C

C
C
C
c



87

COMPUTE 11, 14, 15, 16, 17

Ht = K1*(EXP(B1*T) - EXP(B1*TP))

IF ( SWICHI .EQ. 0 ) 60 TO 40

11730
1174-
11750
11760
11770
11780
11790
11800
11810
11820
11830
11840
11850
11860
11870
11880
11890
11900
11910

11930
11940
11950
11960
11970
11980
11990
12000
12010

12030
12040
12050
12060
12070
12080
12090
12100
12110
12120
12130
12140
12150
12160
12170
12180
12190
12200
12210

12230

pp
i P
14

C
40 CONTINUE

IF ( SWICH2 .ED. 0 1 60 TO 50
C

15 = 85*6TO*PF + 15

50 CONTINUE

16 = B6*WSP*PP + 16
17 = 87*WDR*PP + 17

CALCULATE SUBTOTAL

SUBTOT = 11 + 14 + 15 + 16 + 17

IF I .GT. R ) 60 TO 100

AFTER MIDNIGHT AND BEFORE SUNRISE

C

C******** RANGE i --
C
C
C

GTT = SUBT
C

60 10 900

C

100 iF ( T .GI. R + 1.00 1 60 T 200
C

C******** RANGE 2 -- FIRST HOUR OR FRACTION AFTER SUNRISE

C
C
C
C

C

C

= (l.0-EXP(-81l))*EXP(B1*T)/Bl
i.579E-8*(1.00+0. 17*CLD**2. )*(TMPLA6+460. )**6.

= B4*@B*PP + 14

C

C
C



1= FUNCti.F
.2 = 12*KPAR

13 = 1UNC3(Ti)
13 = BR1

- FUNC2(1) + FUNC2(R)

- FUNC3(R)

12240
12250

12270
12280
12 2 Q
12300

1) A

12320

1240
1230

124201AU0

1237 0
12380

12490
12500
12510
12520
12530
12440
12550
12460
12570
12580
12590
12600
12610
12620
12630
12540
12650
12660
12670
12680
12690
12700
12710
12720
12730

12440

1240
12 71 O
1272 46C

125300

1270

250 IF ( I . T1. 112 + 1.0 ) 80 10 30
C

C
C********* RANE 4 -- FIRST HOUR AFTER LOCAL NOUN
C

112 = FUNCH(TJ-l.0) - FUNC2(ii + FUNC2(T-1.0)
19 = T12fKBAR + 12

C
113 = FUNC3(12.0) - FUNC3(1-i.01

C

c

C

L
ITT = 12 + 3 + SUBTIGT

C
60 T 900

L

200 IF T .'T. 112 t lTil 250

C

C******** RANE 3 -- TFIER SUNRISE AND BEFORE NOON

01 = FUNCl(iT1-1.0)
02 = FUNC2(1T)
Q3 = FUNC2(T-i.0)

C.
112 = F'NCliT-i.0) - FUNC2('I + FUNC2iT-1.0I
1 = T KBAR + 12

IF(IDBU68tEO0)WRITE(i U6,99)lKAR, 12
991 FORMAT (2X, 'BAR ' 2Ei2.5,31))

C
113 = FUNC3i) - FUNC3(T-1.0
13 =T13*KBAR + H3

C

= 12 + 13 + SUbTOT
C

80 10 900
C
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13 = TI3*KBAR + 13
C

GTT = 12 + 13 + SUBTOT
60 TO 900

C
300 IF ( .6. S ) 60 TO 400

C

C******** RAN6E 5 -- AFTER LOCAL NOON BUT BEFORE SUNSET
C
C

12750
12760
12770
12780
12790
12800
12810
12820
12830
12840
12850
12860
12870
12880
12890
l2900
129 40
12920
12930
12940
12950

I I J

1 ' 9"

1390 
1 .a.7

13040
13050
13060
13070
13080
13090
13100
13110
13120
13130
13140
13150
13160
13170
13180
13190

13220
13230
13240

FUNC2(T) + FUNC2U1-1.0'

60 TO 900
C
C

40f IF (1 .^T. 3+1.0 60 TO 500

*.*+***** RANSE 6 -- FIRST HOUR AFTER UNSET

?LT1F L3BT-1.OI -
12 = Ti2*KBAR + 12

FUNC2{S) * FUNC2(T-t.~~

GTT = 12 + 13 + SUBTOT

60 TO 900

500 CONTINUE
c
C
C
C******** RANEE 7 -- AFTER SUNSET
r

C NOTE: 12 DOES NOT CHANGE WHEN T .61. 5
C 13 DOES NOT CHANGE WHEN T .61. 12.0
C THUS USE THE PREVIOUSLY COMPUTED VALUES FOR 12 AND 13
C THAT HAVE BEEN STORED IN THE COMMON /iNTEG/

TT = 12 + 13 + 5UBT0J

C

T12 = FUNC1(T.T-i.0) -
12 = TI2*KBAR + 12

GTT = 12 + 13 + SUBTOT
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C
C
L

C
L

900 CONTiNUE

NOW THAT THE FUNCTION 6TT HAS BEEN EVALUATED,
COMPUTE THE TEMPERATURE AT TIME I.

I

13,21* 813270

13310

13 3 0
13320
13370
1334
13350

134 10

1337 i
13380

13400
13410
13420
13430
13440
13450
1346 f
13470
13480

13500
13510

13530
13540
13550
13560
13570
13560
13590
13600
13610
13620
13630
13640
13650
13660
13670
13680
13690
13700
13710
137 20
13730
i3740
13750
137b0

THAT = K0*EXP(-Bi*LT-TP)) + 6TT*EXF(-B1*)

C8010 WRITE (5.9010" THATKO, Bi.T,1P,IT
9010 FORMAT (Hf. 'TEMPSN'. 6(E12.5, 5XI
C

RETURN
5990 CONTINUE

C DEBUG INFORMATION FOR TEMPSN

C

WRITE (5.6000)
6000 FORMAT (1H1/2(1H+,100(1H )i),1iH+,25(4H****))

WRITE (5.6005)
6005 FORMAT (1H .1014H****),T44,'DEBU6 TEMPSN,T61,10(4H****)i/)
C

WRITE (5.6010) T, TP, R, S
6010 FORMAT (iH .'TIME PARAMETERS '.7X,1Hi,12X,2HTP,13.,IHR,

S i3X,1HS/15X,4(3XFi1.4))

WRiTE (5,6020)
6020 FORMAT (1H ,7X.'K0.12XK1',12X,'K2,12X,'3',12X,

'K4',12X,'K'.12X,'K6)
C

WRITE (5,6030)K0.1,K2,K3,K4,K5,j6
6030 FORMAT (1H ,8(3X,E1.40)
C

WRITE (5,6040)
6040 FORMAT (//,lH ,7X,2HB0,12X,2HB1,12X,2HB2,12X,2HB3,I2X,2H4,

190 DBUB.EQ. )WRITE(IWBl1,990) FMT1. 1 12. 13-L4,15,E16.
990 FOKMAT ( 2X, '6TT ',1 .,X)

C
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s 12X,2HB5,12X,2H96,12X,2HB7)
C

WRITE (5,6030) (8(M),M=1,8)
C

WRiTE (5.6035)
6035 FORMAI (i/I .X.3NCLD,101,iMPLA,9X,3HWSP,12X,3HWDR)

WRITE (5,6030) CLD, TMPLAG. WSP. WDR

WRITE (5,6050)
6050 FORMAT (i/lH .61,3881T,12X,2H1,12X,2H12,12X,2Hi3,12X,2HI4,

$ 12X,2 II5, 12X,2HI6,12X,2Hi7)
C

WRITE (5,6030) 8TT,I1.12,13,14,I5,16,I7
WRITE (5,6060)

6060 FORMAT (//1H ,5X,4HTIME,11X,44TEMP)

13770
1 3780
13790
13800
13810
13820
1 3830
13840
13850
13860
13870
13880
13890
13900
13910
13920
13930
13940
13950
13960
13970
13980
13990
14000
14010
14020
14030
14040
14050
14060
14070
14080
14090
14100
14110
14120
14130
14140
14150
14160
14170
14180
14190
14200
14210
14220

14240

4260
14270

WRITE (5,6070)
6070 FORMAT (i/1H ,25(4H****))

C

RETURN
END

r
C
C

...................................................................

C
FUNCTION ARIV"Il (IDUMM".)

c
FUNCTION ARVA SELECTS A RANDOM VARIABLE FROM AN
ARBITRARY DISCRETE PROBABILITY MASS FUNCTION

IN TEMPERATURE GENERATION, THE RANDOM VARIATE IS TO BE
DRAWN FROM THE DISTRIBUTION N(0,1). THUS, PDF AND COORD
ARE DEFINED BY DATA STATEMENTS WITH VALUES DERIVED FROM
A DISTRIBUTION N(0,1).

PDF
N
A

= DISCRETE PROBABILITY DENSITY FUNCTION
= NUMBER OF INTERVALS
= LOWER LIMIT OF U(AB)

C

C
WRITE (5,6030) TTHAT

L

C
C
C
C
C
C
C
C

C

C
C
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14280 = UPPER LIMIT OF U(A,B)
1429' I SEED SEED FOR RANDU

43 0 C COORD = CONTAINS COORDINATES OF THE INTERVALS
14311) OF PDF. (COORD(I-1).LT.X.AND.X.LE.COORDODli
1432" REAL PEAK, PDF(30), COOFD(30)
14330 C
14340 COMMON iSEED/ ISEED
14350 COMMON /DBUG/ NBUG,DEBU6
14360 C
14370 REAL*8 IARVADEBUG(20)
1438 L
i439 ( DATA IARVA f'ARVA'i
14 4 01" DATA PDI;1!"*.00016-;,--U.CO18-y,O.'-'-8l1 ,.0161,0.f.218,0.v254,
14410 Q .7 8,0 0 1,0 .032, 1) 42 0 . I.,0. .0 3 7 50,0 386
14420 $ .1 v ', 398 ,.i ' u 3, 0 .^ 386 .. f ,A I, 0. 142. i.0-73 03,
14 431'0 0. 0278.U .i"254, .0218,. v6 vv 810.00183,.016
1444' PfH A C i tRai- .i -2 I. I.,-i - . . 9 ,-I. , , . .

1445i $ -,.4.-n -i,2,-I.a, ,1,).2. .,A.4.h.5.I..v., ,.
14460 $ '. ,12 52. ,1.). ./

1447k- ATA Th-3.9/, i/+3.9i! N/3LT, ISEAS1
14481' C
1449" F

14A-vv C FIND THE PEAK OF THE DiSTHIBUTION
14510
14520 PEAK = 0.0
14530 DO 100 1 =1.

14540 IF tPDF((ISEAS-i)*N +ii.d1.PEAK) PEAK = PDFU(ISEAS-1i*N +11
14550 100 CONTINUE
14560 C
14570 C SELECT THE FIRST RANDOM NUMBER FROM U(A,B)
14580 C
14590 150 IX = ISEED
14600 CIBM CALL RANDU (IX,ISEEDR)
14610 CALL RANDI (IXISEEDR)
14620 Ul = A + (B-A) *R
14630 C
14640 C FIND WHICH INTERVAL Ul BELONGS TO
14650 C
14660 DO 200 1 = 1,N
14670 IF (Li .GT. COOROUISEAS-i)*N + I U 80 10 200
14680 J= (ISEAS-1)*N +1
14690 GO TO 300
14700 200 CONTINUE
14710 C
14720 C
14730 WRITE (IWRIIE.250)

14740 250 FORMAT (iHi, ' SUBROUTINE ARVA -- U1 IS GREATER
14750 1 'THAN THE MAXIMUM INTERVAL FOR THE DISCRETE PDF')
14760 C
14770 C
14780 STOP
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300 CONTINUE
r
C CALCULATE THE SELECTION CRITERION
C

F= PDF(J)/PEAK
IX = ISEED

CIBM CALL RANDU (IX,ISEEDU2)
CALL RANDI (IXISEED.U2)

C
C DEBUG OPTION

IF tNBU6.EQ.0) 60 TO 600
C

DO 500 1 = !,NBU6
IF (DEBUG(I).NE.IARVA) 60 TO 500

14790
1480 (
14810
14820
14830
14840
14850

14870
14880
14890
14900
14 4 10
14920
14930
14940
14950
14960
14970
14980
14990
15000
15010
15020
15030
15040
15050
15060
15070
15080
15090
15100
15110
15120
15 ,3Y-
15140
15150
15160
15170
15180
15190
15200
15210

15230
15240
15250
15260
15270
15280
15290

WRITE (iULUt,550)PEAL,1.2,F
550 FORMAT 1/1/1H .'FUNCTION ARVA'.2X,'PEAK =',F5.3,

1 'Ul =',F5.3.2X.'U2 =,F.!3.2X,'F =',F5.3)
C

500 CONTINUE

600 CONTINUE
C
L ACCEPT OR REJECT Ul
C

IF (U2.6I.F) 60 TO 150
ARV=U1
RETURN
END

C
C.................................................

C

SUBR1 IINE PANDU ('X,lYFL

C
C

GENERATES I UNIFORM DISTRIBUTION

iY = IX*65539
IF (Iv) 10,20,20

10 IV = Y + 2147483647 + 1
20 YFL = IY

YFL = YFL*.4656613E-9
RETURN

C
C

C



ENTRY RAND1 1LXIvYFL*)

YFL = RAND(0)

RETURN
END

i 5 -7 .

i r ,31i15320

153O
15 3250
15340
15350
1536 
15370

15390
15400
15410
15420
15430
15440
15450
154 60
15470
1 54*SO
15490
1550
15510

155
15550
15560
1557

PLTIViIE THE RANDOM NUMBER HENERATOR 15EED TIMES
IN ORDER TO ET A DIFFERENT SEWUENCE OF
NUMBERS WIIH EACH PUN OF THE PROGRAM

DO 100 1 = .,ISEED

YFL = i N D 0

100 CONTINUE

RETURN
END

L................................................................

c
SUBPJAUTINE qTART (ISEED)

L

L
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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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4. Computer: INPUT SEED FOR RANDOM NUMBER GENERATOR

User: Enter any positive integer value

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

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

6. 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.

7. 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).

8. If answer to 7 above is Y:

Computer: ENTER DATA FILE NAME... .XXXXXX.YYY

User: Enter the output file name

9. 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
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C CARD INPUT SUMMARY FOR THE CSCS MODEL

CARD COLUMN
C -

C I 1-80

00040

0006h

00090
00100

I~j I v 3

00140

00170

0 0V 4'!!

0(4180

0020i

00280
00220
00230

00340
00350

00370

00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00400

.. A 4,.-

0 00
v 14"J
v040
u 4U!"

VV46 I
VVI 4V0

11%,4f 5 0
AI490 iI
1---0 1

1-A

FORMAI DESCR1PTiON

-- USER INFORMATlON CARD USED ONLY TO SE rE
CAPD GROUPS IN THE DEC- (OR FILE-

1-80 15A5 THREE TITLE CARDS. THE TEXT ON THESE CARDS
WILL BE PRINTED OUi AT THE BEGINNING OF
ITE fNPUT DATA SUMMARY.

5 1-10 10X SPACE FOR CARD LABEL. NOT READ CSCS.
11-20 AI OIUTPUT FILE NAME FOR INPUT UATA SUMMARY AN'

OUTPUT DATA ANALYSIS. FILE NAME HAS THE
FHRI XXXXXX.YYY

21-30 AfV OUTPUT FILE NAME FOR GENERATED DEWPO.iNT
DEPRESSION. XXXXXX.YYY

31-40 AV0 OUTPUT FiLE NAME FOR DEBUG INF-ORM iON
XmJAX.YYy

V
'-11

22-2 Z3
2 5- 26

33-35

40-41
43-45
47-48
50-51
53-62

1-80

C
C
C
C
C
C .

14
1L

F3.0
F2. 0

F2. 0

Al I

CARD LABEL
INITIAL MONTH - MM
INITIAL DAY - DD
INiTIAL YEAR - Y'i
ENDING MONTH - MM
END ING DAY - D
ENDING YEAR - yYV
LATITUDE - DEGREES
LATiTUDE - MINUTES
LAT ITUDE - SECONDS
LONGI1UDE - DEGREES
LONGITUDE - MINUTES
LONGITUDE - SECONDS
TIME ZONE (U.S. !EASTERN',
MOUNTAIN'. GR 'FACIFIC')

'CENTRAL ,
LEFT JUSTIFY.

-- USER INFORMATION CARD

8 1-10 10X CARD LABEL
11-20 F10.0 MEAN FAIRWEATHER CLOUD COVER
21-30 Fio.0 SI. DEV. OF FAIRWEATHER CLOUD COVER
31-40 F10.0 LAG-1 CORRELATION COEF. OF FAIRWEATHER

CLOUD COVER.
41-50 F10.0 CLOUD COVER TRANSITION DECAY COEFFICIENT
51-60 F10.0 ATMOSPHERIC TURBIDITY FACTOR

F

C



00510 C
00520 C 9 1-10 10X CARD LABEL
00530 C 11-12 12 NUMBER OF FAIRWEATHER CLOUD COVER HISTOGRAM
00540 C ELEMENTS
00550 C 21-30 F10.0 LOWER BOUND OF FAIRWEATHER CLOUD COVER
00560 C HISTOGRAM
00570 C 31-40 F10.0 UPPER BOUND OF FAIRWEATHER CLOUD COVER
00580 C HISTOGRAM
00590 C
00600 C 10 1-10 loX CARD LABEL
00610 C 11-70 6F10.0 HISTOGRAM ELEMENTS. USE AS MANY CARDS AS
00620 C NEEDED. REMEMBER THAI THE FIRST 10 SPACES
00630 C ON EACH CARD ARE RESERVED FOR THE CARD LABEL
0640 C
00650 C 11 i-10 10X CARD LABEL
00660 C 11-70 6F10.0 RiGHT HAND COORDINATE OF EACH HISTOGRAM

ELEMENT FROM LOWEST TO HIGHESI.
00680 C
00690 C 12 1-80 - USER INFORMAiTON CARD
007(0 C
00710 C 13 1-10 OX CARD LABEL
0.j72t) C11-20 F10.0 MEAN TIME BETWEEN STORMS
00730 L 21-30 F10.0 MEAN STORM DURATlON
00140 C 31-40 P10.0 MEAN STORM DEPTH

00760 C 14 1-80 -- USER INFORMATION CARD
0077 C"

00tiu L 15 1-10 0X CARD LABEL
00790 C 11-58 4E12.5 REGRESSION COEFFICIENTS FOR THE DETER-
00800 C MINISTIC COMPONENT OF THE TEMPERATURE

810 C MODEL (0-87). USE TWO CARDS.

VU8X 3V 16 1-10 lOX CARD LABEL
84o C 11-20 F10.0 TEMPERATURE BIAS FOR THE STOCHASTIC

f8 50 C COMPONENT OF TEMPERATURE
860 C 21-30 i10.0 ST. DEVIATlON FOR THE STOCHASTIC COMPONENT

00170 C OF TEMPERATURE
00880 C 31-40 P10.0 LAS-1 SERIAL CORRELATION COEFFICIENT FOR
008 THE STOCHASTIC COMPONENT OF TEMPERATURE

00910 C 17 1-80 -- USER INFORMATION CARD
00920 C

r. 18 1-10 lO CARD LABEL

00940 C 11-20 F10.0 MINIMUM HOURL9 WIND SPEED
00950 C - I P10.0 TiME OF MINIMUM HOURLY WIND SPEED

fjQ1 . -1,-4 F10.0 MAXIMUM HOURLY WIND SPEED
00970 C41-50 F 10.0 TIME OF MAXIMUM HOURLY WIND SPEED
00980 C
00990 C 1 A I0 101 CARD LABEL
01000 C 1-2 F10.0 MINIMUM HOURLY ST. DEVIATION OF WIND SPEED
01010 C 2'-3u F10.0 TIME OF MINIMUM HOURLY ST. DEVIATION OF



r C M 3X1-4 1 W UN HOURLY SE I .0EVIATiON OF WIND ;PEED

o1040 C 41-5H F10.0 TiME OF MAXIM UM HOURLY ST. DEVIilON OF
01050 WIND SPEED

V L 1-10 iRx CARD BEL
01050 C 11-20 F10.0 WINO SPEED SuZ EW COEFFICIENT
010 0 C 21-30 F10.0 LAS-I SERIAL CORRELAHION COEFFICIENT OF

C WIND SPEED
ulilO C

-- USER INFORMAION
01130 C
U114P 4C) 1-10 10X CARD LABEL
01150 C 11-20 F10.0 MEAN TRANSFORMED WIND DIRECTION

Al 21-30 10.0 ST. DEViATiGN OF TRANSFORMED WIND DIRECTION
I 7A r 31 -40 FlO. LAS-I SERIAL CORRELATION COEFFIIENT OF
dl' L TRANSFORMED WIND DIRECTION

V1 "2 1-10 P10.0 CARD LABEL
"i2 U C 11-12 12 NUMBER OF ELEMENTS IN TRANSFORMED WIND
U2 C v DIRECTION HISTOGRAM

S10.0 LOWER BOUND OF HISTOGRAM WTSUALLY '

'I 4" S1-40 F .0 UPPER BOUND OF HISTOGRAM (USULLY 180.

,i- A 4 - ' lX LARD L EL
.1. L '' 10.0 HISTOGRAM ELEMENTS. USE AS MANY CARDS AS

NEEDED
Z:l 0 1,

'10J, C ' l- 10X CARD LABEL
013101C 11-70 6F10.o RIGHT AND COORDINATE OF EACH HiSiOGRA
01.320 i: ELEMENT. LOWEST TO HIGHEST
it 33v
01340 C 26 1-80 -- USER INFORMATION CARD
0i3i' C
01360 C 27 1- 5 A5 DEWPOINT MODEL iPE
01370 L 'REGRS' = REGRESSION MODEL
01380 C 'INDEPI = INDEPENDENT MODEL
01390 C

01400 C ** FOR INDEPENDENT DEWPOINT GENERATION ONLY ***

01410 C
01420 C 28 1-10 10X CARD LABEL
01430 C 11-20 F10.0 MEAN DEWPOINT TEMPERATURE
01440 C 21-30 F1.0 ST. DEVIATION OF DEWPOINT TEMPERATURE
01450 C 31-40 F1.0 LA-I SERIAL CORRELA1ION COEFFICIENT OF
01460 C DENPOINT TEMPERATURE
01470 C
01480 C *** FOR REGRESSION DEWPOINT GENERATTON ONLY ***
01490 C
01500 C 29 1-10 10X CARD LABEL
01510 C 11-58 4EI2.5 REGRESSION COEFFICIENTS FOR THE DETER-
01520 c MINISTIC COMPONENT OF DEWPOINIS (00-051

100
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01530 C -
u1540 C
01550 C 30 1-10 10X CARD LABEL
0i560 C 11-20 F10.0 BIAS OF STOCHASTIC COMPONENT OF DEWPOINTS
01570 C 21-30 F10.0 ST. DEVIATION OF STOCHASTIC COMPONENT OF

01580 C DEWPOINTS
01590 C 31-40 FiO.0 LAG-1 SERIAL CORRELATION COEFFICIENT OF
01600 C STOCHASTIC COMPONENT OF DEWPOINTS
01610 C
0i620 C
01630 C====

1_50 C
01660 C

.................. ........... .............. .............
olABO C
0iF90 PROSRAM CSCS

01710 C
0172o C CONSTRAINED SiTOCHASTIC CLIMATE SIMULATION
01730 C

71140 C PROBRAMMER: DAVID C. CURTIS
01750 C NORTHEAST RIVER FORECAST CENTER
oI7' C 105 BLOOMFIELD AVENUE
01170 C L1UMFIELD. CI 06002-2478
01780 C

9 TELEPHONE: 203) 722-2014

0180U C
01810 C THE CSCS MODEL GENERATES HOURLY VALUES OF PRECIPITATION, CLOUD

0182 C COVER. SHORTWAVE RADIATION. LONGWAVE RADIATION, TEMPERATURE,
O193h C DEWPOINT. WIND SPEED AND WIND DIRECTION. THE PROGRAM CODE IS
c'i4' C FORTRAN AND HAS BEEN DEVELOPED ON A DEC-10 TIME-SHARE COMPUTER

01850 C SYSTEM. STANDARD FORTRAN CODE WAS USED AS MUCH AS POSSIBLE TO
01266 C AVOID TOO MANY PROBLEMS WHEN TRANSFERRING THIS CODE TO OTHER

018 7 C MACHINES. HOWEVER SOME MACHINE DEPENDENT CODE IS INEVITABLE,
01-8V C SUCH AS:
01890 C
31900 C -- 'OPEN' STATEMENTS FOR DATA FILE ACCESS
01910 C -- 5 CHARACTER WORDS FOR ALPHANUMERIC DATA MANIPULATION
01920 C -- INPUT/OUTPUT UNIT NUMBERS
., "' - I -- RANDOM NUMBER GENERATION (SEE SUBROUTINE RANDUI
01940 C
01950 C DATA INPUT AND INTERNAL COMPUTATIONS HAVE BEEN CARRIED OUT IN
019b0 C ENGLSH 1N ITS. DATA OUTPUT CAN BE IN ENGLISH OR METRIC UNITS. (SEE
01970 C THE METRIC CONVERSION SECTION IN THE MAIN PROGRAM) THE PLOT SUB-
01980 C FOUTINE IS SCALED FOR METRIC OUTPUT.

02000 . THE PRUBRAM IS CURRENTLY SET UP FOR GENERAT IN ANY NUMBER OF SETS
Cn OF DATA FOR A PARTICULAR MONTH. IN OTHER WORDS. 20 JULYS. 30 APRILS,

02020 C 15 JANUARYS ETC. CAN BE GENER"TED. IF THE INPUT PARAMETERS
02030 C REPRESENT OTHER PERIODS SUCH AS BIMONTHLY, SEASONALLY. ETC., THE



i040 IC - -E COUNIERS MUST E "L'iUETED ACRDINSL SEE SURO N Q N IATEi)
','- C JUL1AN DHTES ARE USED INTERNALL . THE PROGRAM HAS BEEN FULLY

Vb060 C TESTED FOR JANUiRY AND JULY ONLY.

64i C TU -ILL USERS: 0r0D LULK

DiMENSION T 1ilEh 13, BCUEff , ACOEF E
noI ThJ41Rk1 [ri~ ' yi reni-U -' ,pv -an UIJ.2

DIMENSION CRIDf TT3nri3R f3 "
Z DIMENSiON fWPO'-3yl, ' - W0Di ')

4 CIMENSION ZERU('D', QFsA4,SP-Di24)
DIMENSION RAWSUM(5 , X.1 I5, MEAN1)

I 1' DIMENSION CO.CORMA .
ii Z I DIMENSiON TCD n I T "p'24) .UP''I Z4 L 2, H 4,

02180 DIMENSiON T I. LJ 1. .5J L TIL'' .ilit'5 ' I )
DiMENSION RH 101 2 ,DPRH 04 .CLRHOWI' A, wK24 wDIHu(24

Vt!IESONT~~''' l-T~ tY' L. -0~ CZ j~ 'IY 4.-1 11

LiESO ANH 4I -I C i LOS'T '4 W ' 81;
DIMENSION iCH1i ST5 HLISA 5F ,CL.2T) W St' 40 W

f IMit 1 SRO'~ 11 -11' ' W k'"" 4 ATM hj 74 EW 2

022 0 DIMENSION AqWRS(24),ACLDS(24)LWRS(24TMPSO24DENSO24
D22 1 MEN 1N AWSPQ i24,.AWDRS 124)."AP-B241,APLH 24,A L W P 2 4

N24 &!ESIN AS 4R S Q,2,4,fA CL DS 0 24 J , LWR SQ( 24),A T M p 4 ,DEDWS Z J
0220 DMENIONAS"RH 24;.'CLI)SDI24".AiLWRSDI241. -1 PH-24;,DWS14

02260 DIMENSION IWS1SDL24).ILWOPSu1H4

DIMENSION AWS Z4,f 4
2DIMENSION Al 't Hu4 'EAT'Ib

23 DOUBLE FRECISION WiF.. I T;: F T. U T U ,T ZAN ET 1() A EzUs

P2120 JuBL RCS DAF ilE. RAD YP, PNFIL

i25 iEA 1:iR hW HEAN
hlEML !V. . 12. 13. 14. 15, 16. 1?

V2 J IREAL LAId'', LONbi-D

2 If uINIEmER ICHIST. OPHIST, CLHIST. WSHiST, WOHIST
'24I 1NGER TCHDIM, OPHDIM. CLHDIM. WSHDIM, WDHOIm

0242 V

'2440 EQUIWiLENCE (iERO(i), FZERO{2,i).(ER(3).12,(ZERO(4L13),

0245$ (ERO(5,14i.4 ERO(6,5).(ZEROi),7 6.(ZERO(8),17t

24 L/i COMMON /TiTLES/ TITLE
vz2480 COMMON dFILES, WRITEF. OUTPUT. BUGOFF

" 02 COMMON /DA ES/ IYR,1MOIDAY, LYR,LMOLDAT
y) i~j COMMON iLOCATE/ LAT, LON6. IZONE

COMMON IDB U/ NBUBDEBUG
02520 COMMON iCLOUDSi CCBAR,CCSDCCRH.BETA,GAM
02530 COMMON /ATMOS/ EN
02540 COMMON /PDFCLD/ NUMCC.CCPDF,CCORD,CCA.CCB

i 0 2,
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G 550 COM 0 N /RAINS IBBA R, TRBAR, DBAR
Sat60 COMMON /TEMPHR/ TBIAS. 'uOEv, iDRHO, BC0EF, IEMBAR

71 70 COMMON /PDFTEM/ NUNIT. TPDF, TITORD, TTH, 11B
COMMON fWiNDSP/ SPBAR1 .SPBAR2,SPBT1,SPBT2.5PSOV1.SPSDV2.

$2510 $ SPSDiT,1SD'2,"PKEWSPRHd

02i0 COMMON /WINDIF/ DRPAR,DRDEVDRRHO
COMMON iPDFDIR/ NUMDR.DRPDF,DRORD,ORA.DRB

V COMMON iDEWONE/ TYPE, ACOEF
-'I V COMMON IOEWTWO/ DWBAR, DNSDEV, OKEW,WRHO

026 4 COMMON /DEWDVS/ DWBIAS, DWDEV, DWDRHO
LCOMMON iORBiT/ PHITHETAS,THETAL,EPET,W

6 COMMON /SUN/ DELTA. DiSL, S.Sq
270 COMMON iJD*TES/ JULD"T, JULREL, JBEGIN, JULEND, JRHN8E. NXLPYR

680 .JSTART. JSTOP, JRENO. JYEAR
Z b. COMMON /10/ IN, 1, I

COMMON RAINI/ IP.LTB
0271V COMMON /SEED/ ISEED

VZ72 COMMON ;CLDCOV CiLA6

-j3 COMMON tSEAS/ NSE S
024" COMMON iRTPE/ RiDiYP

COMMON STORMS/ STORM
0 b V LOMMON I I N-1E;6/ 01.21,41,

SCOMMON iLINE/ NLINES
fl -iCOMMON /VAPO-P/ VP

Q;79 COMMON /PUNCHD, PTEXi.PNFiLE,IFUNCH

?Al A T I/8H"ETERN .8HCENTRAL .8HMOUNTAIN .SHPCiF I
V)2 A~DAI TTI ITL /150URL, 5Hy TEM. 5HPERAT, SHURE , am

D83D -fA TIIIl j5HHURL. -HY DEW, 51 F" UiU L1 5w . 5H
p A4 DT A CL IiT L5 HH U1R 1, 5 HY CLO. 51HUD 1'0 , 511VER .5H

0285H I H Z W Ii /5HUL,- 5H . 9 PE, 5E ,5

d26U UAT WDITIL i5HHOURL, 5HY WIN. 'H1 L'", j'ECTID, 5HJ
Zb i i DATA UN /2'HON," OFF /'H0FF

'2880 C

U29I Do GUTPUI VARiABLE DEFINITION

02q2 C VIARI ALE DIMENSION DESCFIPi-iN
29 -------- --------- -----------

4 L SWR LY/HR SHORTW'VE RAUI AON
21 I LW LY/HR LONSWAVE MOTION

02'960 C WDIR DESREES WIND DIRECTION
27 C CLO -- CLOUD CuvER

990 ****** ENGLISH UNITS ******

1 h
30 RPAiN IN/HR tRtL1NifilDN

V31 1 W5P Mi/HR IINIJ -tEE
"3's" C TEMP LDE! F TEMPERTR

- .'i'4i U L'EA DES F ENPC'iNT
3 W



V) 4

II-* T MERIC UNITS

RA INM

TEMPM
DEM

MM/HR
M/S

DE3 C

PRECIFITHION
WIND SPEED
TEMPERATURE
DEWPOINT

ili

it j 11

I. I2

-~i's

01 3 0

0310

031400

03 4 4U

0 3 425

03430

03410

V.,8 -

7310

93490
03900

1,3 5 C.

0352/0

03540

03550

03560

L- L INTER IDkFLEiSDL,IL
CLlL SlfiRl '.IEED)

CT ISH THE INPUT DATE FILE UNIT NUMBER AND OPEN FILE FO REA

iN =
OPEN (UNIT=iN.EViCE='SK' .ACCESS='SE QN,FLAE=DAFILE)

P (I-PUNCH .LE. 0) T 0 191
OPEN (UNlFIPUNCHDEVICE= SK',ACCESS='SEDU',FILEPNFiLE)

WRITE (IFUNCH.50) PTEXI
50 FORMT (-05!

C

ON T N L, E

C

OPEN t, N T=1 U, DE2V I C ='lSa'CCES S= S E0 UTF E= CU F

C

C READ INPUT D TA FILE
C

CALL READF {iN.IS.IB)

C

C

L

L.

p

H, -LL IN ER CT IVE I NU juBudTINE TO lE T UNiI NUll ER .N

"I T P FILE iNFURMhTiON NEEDED TO BEOJN G PERHT0
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8350 C , 1 POD T
035-0 C CONVERT Lh'iTIUDE AND LONGITUDE DEGREES:MINUTES:SECONDS TO
0590 C THEIR DECIMAL EQUIVALENTS.

36 PHI = DMS(LAT)
3 6 2 (THETAL = DMS(LONG)

u3u3 C
u3640 C CHECK IF VALID TIME ZONE HAS BEEN REQUESTED
0 3650 C
03660 IF (TIZNENE.T Z1 60 10 200
03670 THEITAS = 75.0*2.03.14159/360.0

30 TO 300
03690 C
,1700 200 IF Z0ZNE.NE.IZ(2)) 60 TO 210

v3H THETAS = 90.0*2.0*3.14159/360.

V 2 Il 0 1 300

3740 210 IF (iZONE.NE.TZ(3fl SO TO 220 -
oy750 THEhS = 105. 0*2.0*3. 14159/360.'
.137S 10 1O.

378 2 2 IF 1LONE.NE.L(41) )l TO 23TC
(j-'0 THEtAS - 120.0*2.D*3.i4159'3 0.0

00

7, WRZITE I S 24
0 FORMel iH i iME ZONE TE-UESiUt IS HOT VALiD

03840 WRiTE S,25", 'ZONE.1I(I)h,=1,46
03S50 250 FORMAT (UH",1 .'EIUESTED IME ZONE',.i36,5H*****,

iAS.Sn,5**** 0,'"&-E BLE TIME ZONES'T36,5H***** 1

3 8 70 2A8.TH*****T.5 ,***...A8.5H*****/ 36,5H*****,
u3.' 1. ** .*****.5*****)

U>39'0 C

03930 C
03940 300 CONTiNUE
u3950 C
03 9 :0 C
03970 C INITIALIZE DATE COUNTERS
0'3980 C
03990 CALL DATEI
c 4000 C
64010 C INITIALIZE RAINFALL MODEL PARAMETERS
cl42 l
4030 CALL RAINSI ( .NTESTORM.JhREOS.JHNEXT)

04040 C
Q4050 C
04060 C
04070 C===-----==---===-===========================
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04080 C=====================================--------
04090 C
V4100 C

V4110 C VARIABLE INITIALTZATiON SECL0N
14120 C

L 3t STAhISTICAL VR1i0LES
'ti4

04150 Nb
04ioQ NDr =
0416h ND'JA =C'
0417 N.DATA= 0
v" 4 18t ICM =.

j.190 LbWS =I.,

C LSUM =v".

04210 WSSUM =0

04230 TRSUM =i.
04240 ThS UJM =0.

U't.LZH DNUI1M = .

04260 DRy
04270 STOM' =.
04280 TCSMS = 0.6
04290 DWSMSQ =.
04300 CLSMS =

04310 WSSMSD = 0.0
04320 WDSMS0 = 0.0
04330 TTQUM3 = 0.I

OA434tI DtWSUM3 =0.0

04350 CLSUM3 = 0.0
04360 SPSUMI3 = 0.0

4 370 WDSUM3 = 0.0
04380 C
04390 DO 375 Im = 1,24
"4400 tCR0(IA) = 0.0
04410 uPRH (i ) = 0.1
04420 LRH(I A = 0.0
04430 WSRHOAI) = 0.0
04440 WDRHOlIk) = 0.0
04450 ASWRS(Ik ' = 0.0
04460 ASWRSL(IA) = 0.0

0i4470 A LDS(iA. = i'.0

ii4480, ACLDS0(Ih0 = 0.'
04490 NLWRS-'h = 0.0

ALWRSQ(!A) = 0.0
04510 ATMPS(1i) = 0.0
04520 ATMPSW(IA) = 0.0
04539 hDEWSQIA) = 0.0
04540 ADEWS A) = 0.0
04550 AWSPS(IA = 0.0
04560 AWSPSQDUA) = u.0
04570 AWDRS(HA) = 0.0
04580 AWDRSQ(UiA = 0.0
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4 590 375 CONTINUE
04600 C
04610 C HISlOGRAM VARiABLES
046-A C
04,30 TCHDIM = 5A
04640 DPHDIM = 50
i4650 CLHDIM = 11
il v WSHDIM = 40

V4670 WDHDIM = 9
046 0 TCDT = 2.0
04490 DPDT = 2.0
04700 CLOT = 0.10
04710 WSDT = 1.0
04720 WDDT = 20.0
04730 TCBASE = -30.0
04740 OPBASE = -30.0
04150 CLBASE = -. 05
047 i WSBASE = 00.0

"IM SUMSW = 00.0
47an SUHLW = 00.0

0479 WDBfiSE = 00.0
V4d-0 0 D0 2ka I = 1,TCHDIN
048i0 210 TCHiSTWi = 0
482- ' 271 I =,PHOIM

04f30 -f ilPHISiT(i = 0
0440 D04 = 1 CL 9"'
04550 272 CLHiSiWi = 0
04860 00 2 3 I = ,WSHD"
04f WSH'T I , =
04860 00 214 = 1.WOHLIM
04890 274 WDHIST(i) 0

04910 C MISCELLANEDUS VARIIiLES

04930 TRACE = OFF
04940 NLINES = 0
04950 TOY = I
04960 MLAG = 24
04970 JHOUR = 0
04980 NEAS = i
04990 NMAX = 4

05000 RADTYP = ICLOUIYSKY'
05010 EP = -1.00
05020 BETA = GAM
05030 El = 0.00
05040 W = 20
05050 C
05060 iF kTRACE .EQ. ON) WRITE (15.9000)
u5070 9000 FORMA T Ml'
05050 C
0500 L==
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C
C SET UP VARIABLE MEAN AND STANDARD DEVIATION ARRAYS FOR
C WIND SPEED.
C

ST = 0.0
C

DO 330 IV = 124

05100
o5i!0

05120
0513
05140

5150

05170
5180
S ii')

C.5 20

5 2 1

v5210
V _240

5j 0

05410

570

05.20
0540

05 35 6U

v560
fl,534 1

"'5v43 0

330 CONILNUE

C BEGIN CYCLES FOR DAL GENERATION

C THE '400 LbOP REPRESENTS THE b'AY CYCLE

4A LONiilNUE

UPDATE 0P~i1 PAR AlETERS

C ALL DECL J ULREL, DELfA.SRES
C

DTSL = EP*THETAS-THETAL)*3.972
C

C
05440 C===
05450 C====================================================

C STARINS VALUE SELECTION
C
C
C FOR THE FiRST TIME PERIOD OF EACH MONTH.
C GET INITiAL VALUE FOR THE VARiOUS N iSE tERMS BY SELECTIN' A
C RANDOM VARIATE FROM THE APPROPRIATE PDF.
L

IF ( ITAY .81. 1' 80 Ia 310
IF (JHOLR.61. 0) 60 TO 310

C

C GET CLOUD COVER STARTING VALUE

CCLA61 = ARVA (CCPDF.NUMCCCCA.CCBCC0RDNSEAS)
L

CALL VARYX (SF Ri.SPBAR2,5P8Ti.SP'T2.STSPB(IV))
CLL VARYX (SPSDV1.SPSDV2.SPSD1iSPSDT2,ST.SD iV))
ST = Si + 1.0

05460
05470
05480
05490

05510

05530
05540

05530t 155 30

05570
05580
0559w0
05 600
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0561C05620
05630
05640
05650

05c80

3 64

5 0 0

05720
05/30

10 56-01'574 I

05760
5770
217d'J

5790
J5800
05810

u5840

5 ,.7 01

5880
05890

;-910

'j5940
0 95'I

06000

06050

06060
.6070

06u80

'I6 100
06110

C EST6LISH THE L8-i TEMPER"TURES FOR THE TEMPEFATURE NO LONS
C WAVE RADiLTiON MODELS.
C

TEMPI = TPR
TMPL6A = TFR

C
C C1MPUTE TODAY'S COEFFICIENTS FOR THE TEMPERATURE MODEL.

CALL NORMAL (N)
TTLAl = TDSDEV*VN

F

C GET WIND SPEED STARTING VALUE
C

LHLL MARGAM (NUMTTPT
SPSKEW,0.0,SPLA61.WNOiSE)

C
C GET WIND DIRECTION STARTING VALUE
p

DRLAI1 = ARVA (DRPDF,NUMDR.DRA,DRB.D'RD, NSEAS)
C
C GET DEWPOINT STARTING VALUE
L

IF (TYPE .EQ. 'RE6RS') 60 TO 350
CALL MARGM (NUMTT.TTPDFJTORDT!AiTB.DWBARDWSDEV,0.0,

$ DWSKEW.0 .ODWLA61. ON'ISE)
60 To 355

350 C0IT1N UE

CALL NORMAL 1DWX)
DWLAS1 = 0.85*DW8R + DWX*DWSLEV

H

CALL NORMALiDWX)
DWDLAG = DWBIAS + DWX*DWDEY

L

355 CONTINUE

C

C COMPUTE iNiTIAL TEMPEFATURE "I" CONSThAIN DEW-OIN1 IF NECE -y

L

PrR = TEMBAR + ILA61
IF (DWLAGi .6E. TFR) OWLA8i1 = 0.957PP

IF 1TRACE .E. UN) WRITE (1.9001
9001 FORMAT ' M 2')

31V LNI11wU
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pChLL IEiPi 1ELTA. PHI, SClOE. IPR.
CU. Cl, C3,4. 5, C6)

C iNITIALIZE THE iNTEGRATION VARIABLES FOR THE TEMPERATURE MODELS.
t;160 C SEE THE EQUIVALENCE STATEMENT AT THE BEGINNING OF THE PROGRAM'

0'a
1

7" C

00 320 K 1, L
0jat9u ZERO(K) 0.00

A0 (-1 320 CONTiNUE

0250
06 1

621C IHE '5uv Lu RE ENIS THE HOUR BY HOLI: DATA 'ENE RAi N

HE 500 1- 1 = RI
1-. : .. - A

0 i10 C

V u 500 = 0.23
06330 C

4i TR A CE b .E N) WRITE {iS, 002)

03 9002 FORMAT 'M'
ua.36' C

ab310 JP + 1
0638O 87 = FLiAi I)

064)0

6420
43 RAINFALL SECTION

06440 t
u6450 CALL PCPN {T8.TROSTORMJHOOR.JHREOS, hNEXT.JSiNCERAiN)
06460 C
06470 ISINCE = FLOABTJSINCE)
06480 C
06490 IF (TRACE .EQ. ON) WRITE (iS.9003)
06500 9003 FORMAT (' M4')
06510 C

06530 0'===================================================

06540 C
06550 C SHORITAVE RADIATI@N SECTION
06560 1
06570 CALL SOLRA (J LREL.ST5i2.TSINCE.TBNMAX.CCA,CCB.CCP F,NUMCC,
06580 $ CCORSR.CLD. BETA. 8AM. CCBAR, CCSD. CCRHO.SE ASON)
V659 C
06600 iF (TRACE .ED. ON! WRITE (1;.9004)
06610 9004 FORMAT (' MY)
06620 C



III

0 663
06640
06650
06660
06670

V6690
06700
06710
06720
jA 67 () V

0674o

06760

068(10

0682')

0684ii
0850

- v

06870
06184

0900

''I(.30

0)640

11 6 . 7!"

00d94

07100

0 6 8 U
fjfj0

i7m3 L
%,kiJ

07050
7A.-O

VC112
U712 v

AIF NiR .P1.
IF (WDIR GT.

520 iF IWDIR LT.
F lwDir .LI .

A'LAii = W lk

180.0) WDiR = 360.0 - WOIR
180.0) T010 510

0.0) WKlF A85(WOIF
0.0' 0 10 520

IF ATR CE .EO. ON WRiTE (1v006)
Q006 FORMA T

C

C TEMFERPTURE SECTION
C

C COMPUTE THE SHOF.TWWVE R.DiTiON "TTENUiTON DUE TO CLOUD COVER.

KEAR 1.00 - 0.65*CLD*CLD
C
1 COMPUTE HOURLY TEMPERTURE

C
C

CALL TEMFSN (S2.DTL,,OEF,
C0,CiC2,C3,C4,C5.C6,CLDKA.AR,."TO,
WSPWDIR,TMPLAG,THT,T)

C WIND SPEED SECTION

SPBAR = Q'B(JP)
SpSDEV =F SPD(3p)

L

CALL M ARAM (NUMiT.TTFPDF.iiORDTA,TTB,SFBAR. SPSE.SRHO,
$ SPSKEW,SPLAG.WSPWNHISE)

IF (WSP .Li. 0.01 WSP = 0.0
SPLA8I = WSP

p

IF (TRACE .Eu. ON) WRITE (ie, 9U--9
90Q5 FORMAT C Mb;)

C WIND DIRECITN SECTION
C

ALL MARKOV NUMDR. [RFF DRORD. DR RA.P. RpR, DRDEVDRRHO
5 DRLk;8!i.WDIR)

505 CONTINUE
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C

C

01140
01150

(7 1 jf07170
010 O

0 , (1I

Vii,* I "

I-. I )IfLI.

IJ

0/400

07410
07420

v f '14v

07440

07 450

UI2fOU

07 4

2 480

07490

01500

07520
07550

07540

07550
075712'

07580
0/590
0/400
07410

07440

v 7450
c,7456 0

07457 0
0 74580

f7 9)

v700
v 7 62V

ft52
f7i "I

'6541
... -

NOTE THAT TEMPi IND TMPLAG ARE DIFFERENT V-RAI8LES! TMPLAG
DOES NOT HRVE THE DEVIPTIONS TERt ADDED IN AND 1S USED ONLY
IN THE 'REGRESSION' PORTION OF THE TEMPERATURE OENERATION
COMPONENT. TEMPt IS USED WHEN THE ACTUAL LAG-! TEMPERJADRE
IS REDUIRED.

iMPLMG = THT
PR = TMPLAG

POD THE RMNDOM COMPONENT TO THE TEMPERMTUU KtT COMPUTED.

CALL NORM"L (RVi

TDEV = 108145 + TDRHmO*'TLAGI - TEMPS) +
$ IRV*TDSDEY*SURTI.00 - IDRH*tDRHD)

I-

UHIDI = 10EV
TEMP = THT+ TDEV

tF (IRPLE .EO. 0:N) WP.E (15.900 )
9007 FORMPT T M8'

C DEWPOINT TEMPERAT';E SECTION

IF (TYPE .EU. 'PEGRS') SD TO 560
IF TYPE .E. 'INDEP') GO TO 570

WRITIE (1S,80) TYPE
80 FORMMT (//iA, INVALI DENPOINT MODEL TYPE....',Mb)

STOP

n* REGRESSION DENPOINTS **C
C

560 CONTINUE
C

CALL DEWSIM iCCEF.DWLG l. IEMP.CLDWDPir.WSP.DEWRJ
C

F.

IL
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I-.

F.

07650
u/660
07670
0680

V7vv79i

I) 7

o 7 (

0720 v

07930

07940

, v,

u7800

'.jd30

078'50
07860
0870

0890
08100

07120

07140
08150

I760
v770

Z780
V79 U

08l0f l

v8! i

v"8970
V-7'800
.809 IQW

08100

+ Wi*DWSbEV*SRi .-DWRH**2

ADD DEVIATIONS TO GENERATED DEW POINTS

CALL NORMAL(HARV)
DEWDEV DW8RS + DWDRHO*(lJWDLAb - DW814ii +

$ ARV*DWDEV*SQRTi.00 - U U 1H

DWDL =DWDLA6

DWDLAI 6 JEWDEV
= DEWR + IEWDEV

IF 'uEW .6E. TEMPi1 DEW = 0. 9*imlP
VWL = OWLA"i + DWL

bwLAUi= DEWR

80 70 6510

570 CONTINUE

C

C

ChLL NORMAL ('WX6
OWL = DWLA61
DEW = DWBAR + DWRH*iWL,6i-DWBAR)
DWLAG1 = DEW

IF iDEW .BE. iEMM DEW = .9Q*iEMf

580 CONTINUE
C

'iF 41RHCE .EO. ON.' WRITE (18.9009)
90'm' F R T ;Q'

f

C

C L0N8WAVE RAiL't)HON StEllivN

CALL LON46WV (TEMp1.TEMPEW.DWL.F!LP-i.CLDDLW)

TEMPI = TEMP

IF (TRACE .EQ. 0N WRITE (1I,9008)
9008 FORMAT ' M10')

** INDEPENDENT DEWPOINTS **

* ***** *** ********* **** *
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V 10V L' 1

0d7 0 L METRiC :FJNvERSIC'' N NE C!N'

2 11 = (EW - 32.0y *(5.00I00)
- -SM = WS*. 4470

1)2 I IN-41 = R i/N*25.

f2 U *IGiE ATA IN THE HOURLY IRP-5 FOR HUTCIRRELATION 'N--LY'S-IS
C U . ir I :L fUHn HILUHH1-)

2Wm, i j P) = WSPM
IX28 WDUdAT(JF) = WDZR

M.20 DWDHITA(JP} = DEWM
A TIC DrA ATC 1bJ P) = TEMPO
06:319 C

08350 U LOMUlE UEWFOiNT DEPRESSi0N iAND LDuTIFU FOR LAIER HNLrSiS

083>0
08370 E iliP = (iEMPRM - DEWM*W8RH

.J .Eu. z4  WRITE (iuiz LE!
Z W40o 7R, 1iS (PUF5.- 8F5.

t410
0'8420

0844)

08460
08410 7U C N 1T DTi FOR LND SURFCE MOEL
L18461 )

084?0 :iF(PUNCH.8T.0 CLL FUNCH (IFUNCH. iNMYP, W8FM, SWR. Lw, EMFM.

0852) 1-==-==========================----===-============================ ---

08530 C
08540 P
08550 60 10 506
08560 L
08570 C DEBUG ShJTEMENT

R,5 90 WRITE I S.600 JHUR.JHNEXT,,RIN M.CLDSWRWSPMWD R,TEMPM.LW,DEWM
08600 600 FORMI (iH ,15, 4X16, 3X, I2,3XF5.2,3 ,F4.2.2XF4.,2XF4..0,
08610 2X.F5.0.2X.F5.0,2XF5.1,2XF4.0)
08620 506 CONTiNUE
08630 C
08640 1H = 1
08650 C
08660 L
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08b70 C ======================================
08660 C===
08690 C
08700 C DATA PLOT SECTION
08710 C
08720 IF DPLOT .NE. 'Y') 60 TO 507
08730 C
08740 PLOIL = -20.
08750 IF (lI.GE.4 .AND. IMO.LE.10) PLOTL = 0.
08760 PLOTU = PLOTL + 40.
08770 C
08780 CALL PLOT (IMO.IDY80.TEMPMEWWRWLDAINM.WSPMWOIR,
08790 STORM, IPL.PLOTL,PLOTU)
08800 C
C-810 IF (TRACE .E9. ON) WRITE (1.9010)
08820 9010 FORMAT (' Mil')

08840 C-----------
0880 C==============================================================

08860 C
08870 507 CONTINUE
0688o0 C
08890 IF( .E'. 2) = IDY + 1
08900 IF (IDY .GT.31) IDY =I
08910 P

08920 JHOUR = JHOUR+1
08930 STI = ST2
08940 NDATA = NDATA + 1
08950 C
08960 C UPDATE THE STATISTICAL ANALYSIS
08970 C
08980 CALL NSTAT (1,TEMPM.DEWMCLD,WSF.WOLRRAWSM,XXT)
089w"
09000 IF (TRACE .EQ. ON) WRITE (iS,9020)
09010 9020 FORMAT (' IRA')

09030 C
09040 C===

09050 =
09060 C
09070 C UPDATE ALTOCORRELATION ANALYSIS
09080
v9c90 C THE FIRST 24 HOURS OF THE MONTH ARE NEEDED TO FILL UP THE DATA
09100 C ARRAYS TO BEGIN THE AUTOCORRELAlION ANALYSIS.
09110 C
09120 IF (JHOUR .LE. 24) G0 TO 550
09130 NRDATA = NRDATA + I
09140 CALL RAWLAGIMLAGJPTCDATA,CSUM.iCSMSTTCSUM3. C8,TCTCKNRDATA,
09150 $ TCRHO)
09160 CALL RAWLA6iMLA8,jP, W0ATADWSMOWSMSO, WSUM3,DP ,OPVDPKNRDATA,

09170 $ DPRHO)
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._-8 IALL RAWLA6,MLA6'. JPCLDTACSUM. CLSMS@,Cl SUM3,'lLB.CLV,-LI.N ""I.LHIL LL1 ,k.

$ CLRHO
020 CALL RPWLAd 'MLJP, IF, WSDA1A, WS5UNWSSoS Q.SSUM 3, W .WS.N .NRg.

09210 WSRHOI
09220 CALL RAWLAI(MLA.JF.WDDA, DSUMW0SMS9. DSUH3,WDbW.K, 'DTA.
09230 $ WDRHO)
09240 
09250 IF TRACE .EQ. ON) WRITE (LS.9021)
09260 9021 FORMAT -, 118",
0 42 7 C
09280 550 CONTINuE
09290 C
09300 C=====================================
09310 C=
09320 C
09330 C DIURNAL CURVE SEpOiiN
09340 C
09350 C
093 0 C COMPUTE MEAN AND ST ANDARD DEV IATiNS FOR EACH iOUR OF THE DAY.
09310 C SKEWS ARE NOT COMPUTED.
09380 C
09390 C
09400 IF i .Ec. 0 ! NDC = NC + i
05410 L

C":2L ALL STAT (S0. ASWRS(J , Qwi qu ),z zz. Sw*b ipWRqtj P .
09430 $ -999.0DC)
0944u CALL STIl (CLO c; LLD SACLDSF1P I.ZZ.ACLDB(JF).ACLDSD(JP),

9460 CAiLL Sb fT f SPM, WSPSij?.AWSPSD(J P.ZZ.AWSPB(jP),AWSPS F(jF.
09410 5 -999.",ND CW
09480 CALL STAT(WDIRhAWDRS(jr) ,WDRSi(JI).LZAWDR8(JP .AWDRSDUF).

Q v90 $ -999. 0,NDC
5 ---CALL STAIT EMP0.ATMSJ i .AIMPSH(JP), ZZZ,A TMPb(3 , TMPSDJ

09510 $ -999.vND')
09520 LALL STAT (DEWM. ADEWS(J )ADEWS(JP). ZZ.ADEWB .P).ADEWSD J P
09530 $ -99.0. NDL'
09540 CALL STAT ( LWALWRS(JP),ALWRSQ(JP), UZ.ALWRB(jP),ALWRSDFjP),
09550 $ -999.0NDC)
09560 C
09570 IF (TRACE .EU. ON) WRITE (15.9022)
09580 9022 FORMAT (' lIC')
09590 C
09600 C
09610 C====================================================
0960" ! ====================================================
09630 C
09640 C
09650 C U'FDATE RAINFALL STATISTICS
0960 C
09670 CALL RSTAT (IRSUM, THUM.DHEUM, TEAR.BSBAR,DHBARRAI NM. STORMS,
09680 $ DRY, STORM)
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IF. (TRACE .EQ. ON) WRITE (IS.9023)
9023 FORMAT (' 1ID')

C

C

09700

0972i0~

o974O
09750
0 760

09770
09780

0 98 V

7950

"9310
I' V

0940
"*i950

099I U

10'20
10150

-.ii j

10170

10150
0 9 5

100

1012 V

CALL HSRhM
CALL HGRAM
CALL HGRAM
CALL HBRAM
C0LL HGRAM

(TCHIST.ICHDIMTEMPM.TCDTLCBASE)
(PHIST. PHDIM. DEWM. DPDT,DPB-SE)
(CLHiSTCLHDIMCLD .CLATCLBASE
("'HIT.WSHDiM,WSpm.WSof.WSBSE
WOHIS1 .WDHliM.W-iR.WuED!iWOBASE

IF (sTRE .EQ. -N! WRITE US. 9111
9011 FORMAT M j1c

C
500 CONTiNUE

C
r

IF (JULREL .LT. JREND) 60 10 390
L
C RESET MONTHLY COUNTERS
C

JHOUR = 0

C RESTART STORM SEODENCE

CALL RAINST 'Ts.1R.OdSINCESTURM.JHREOS,JHNEXT)

390 CONIINUE

C UPDiTE THE DAY COUNFERS

CALL DATEM

C CHECK FOR END OF RUN

IF (TRACE .E . ON) WRiE ( 9,9012)
9012 FORMAl ' M13')

iF (JULDAT .LE. JULEND- gO TO 400

C UPDATE THE HISTOGR*MS
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10200 C
10210 C=====================================
10220 L
1023) C

10240 C CALL THE FiNAL STAT1STICt hNALYSIS SUBRaUTINE
10250 C

:CALL FSTT IXME N,8 VMTCORMAT.AA

10280 c CAL L THE A UT0C0RRELA 110N SUBP0UTI1NE
10290 C

CALL AUTOCO (MLA8,TCRHOTCB.TCV.NRDThT4CTiTL)
10310 CALL AUTICO (MLAG, PrHODPBDPVNRDATA,DWTITL
10320 CALL iUTOCO MLAG, CLRHO. CLB, CLV. NRDATA. Cl I iL)
10330 CALL AUTOCO (MLA6,WSRHO,WSBWSV.NRDAiA.WSTITLI
10340 CALL AULTCO (MLA6,WDRH.WDB.WDV,NRDATA.WD!iTL)
10350 C
1l360 IF "TRACE .Ej. ON) WRITE %lS,9013)
10370 9013 FORMAT ' M14')
10380 C
10390 C
10400 ===================================================================

1 0 4 10 C = = - - - - - - - - - - - - - - - - - - - - - - - -

10430 C
10440 C OUTFUI RESULTS
10450 C
i0460 C
10470 WRITE(IS,7151 (MEANilI.1=1,51
1040 715 FORMA (IH1/i// 28.'MEAN V*LUE 'N, 'CBAR!,T21,'WBAR.

10490 T33, CLBAR',45.'WSBAR T57, WDbAR /IX.5FI2.2/)
10500 C
10510 WRi-E(' . 720) C0VMATIj).u=1,5),i=1,5)
10520 720 FORMAI 1X, T24. C0VARiANCE M AiR ,/ 511X.5F12.21)i
10530 C
10540 WRTEiS. '40) U(CORMATi ,), j=I,),1=i,5)
10550 740 FOR M'AtI,[24.'CORRELATION MATRIX',/(5(1X,5F12.2/)
i0560 C
10570 WRITE (iS,745) CK,,FKCLK,WSK,WDK
10580 745 FORMAT (iT25,'SKEW COEFF!CIENTS'/T8,'TCSKEW',T20,'DWSKEW'.T32,
10590 5 'CLSKEW'.i4,'WSSKEW'.156 WDSKEW'/1X,5F12.2)
10600 C
10610 WRITE (1',747) TBSBAR, TRSBAR, DHBAR
10620 747 FORMAT (;/IT20.'RAINFALL OUTPUT STATISTICS //
10630 $ 124,'TB',I.32,'TR',T40.'D'//T22.F6.2,T31,F5.2,T37,F5.2!//)
10640 C
10650 C
10660 C===================================================
10670 C====================================================
10680 C
10690 C
10700 C PRINT HISTOGRAMS OF THE GENERATED DATA
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107 10 1-
10 72) CALL PRINTH (TCHIST, TCHDlM, TCDT, TCBASE, T CTITL,NDATA)
14)73k) CALL PRINTH (DPHISTDPHDIMDPDTDPBASEDWTITLNDATA)

1)74) CALL PRINTH (CLHIST.CLHDIM,CLDT,CLBASE.CLTITLNDATA)
10750 CALL PRINTH (WSHIST,WSHDIM.WSDTWSBASE.WSTITL.NDA-TA)

14)7) (ALL PRlNTH (WDHLSTWDHDIMWDDTWDtASEWDTITLNDATAI)
10 7770 C
1O71 C=80=

10814) C
10820 C
108340 CONVEPI VARIANCES TO STANDARD DEVIATIONS.
108440 C

D188 P1 C
, iv84 fiSWRSD(i1i = HIRi(ASWRSD(i8)I

o!) 8 0 APCLDSD(iGi = SORT(ACLDSDP18))
14)894) w.WSPSO'ib1 = SRT(AWPSDi'3fl

194) ~ )AWORS0 I6) = RTWDRSF'18fl
lo9l4 ITMPSD(I) = SR1(IATMPS,(i. )
1A924 ADEWSW16) = WiRT(ADEWS4)(I T

1093 hLWRSDU8) = SQR T I ALWRSU ( b8
14)94( C

iv)50 8(01 CONI INUE
10 960 C
1097 C

1 94 CQ

114)4)4 C

I u 24) C COMPUTE TOTAL D-iL SHORT AND LONRWAVE RADIATION
114)34 C
1144 0 DO 814 10 = 1,24
114)54 C

SUMSW = SUMSW + ASWRB(UG)
SUMLW = SUMLW + ALWRBQ1)

u4)94) 814 CONTiNUE
111080 C
11114) C

11144) C
11150 C
1116) C PRINT HOURLY MEANS AND STANDARD DEVIATIONS.
11174 C
11184) CALL HOUR (ASWRB',SWRSD.'SWR')
11194) WRITE (15,811) SUMSW
1124)) 811 FORMA T (T29, 'TOTAL=', 37 7. 2)
11210 CALL HOUR (ALWRB,ALWR0.'LWR')
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WRITE (15,811) SUMLW
CALL HOUR
CALL HOUR
CALL HOUR
CALL HOUR
LALL HOUR

(ACLDBACLDSD.'CLD')
(AWSPB,AWSPSD,'WSP')

RAW0RB,AWDRSD,'WDR')
(ATMPB,ATMPSU,'IMP')
(ADEWB,ADEWSD,'DEW')

IF (TRACE .ED. ON) WRI1E (15,9014)
9014 FORMAT (' M15')
C

iz.-40
I1250

11 2'0

1 3 V1129x0j

1 13300
11310
11320
1133T
11340
i1350
11360
11370
11380
113901 0qu

11460
11410
11420

11440
11450
11460
11470
1 4

11490
11500
11510
11520
11530
11540
11550
11560
11570
11580
11590
11600
11610
11620
11630
11640
11650
11660
11670
11680
11690
11700
11710
11720

1/))

SUBROUTINE VARYX (X1,X2,TIT2.ST,X)

C ROUTINE TO LINEARLY INTERPOLATE A VALUE OF X

RAN8E1 = T2 - TI
RANGE2 = 24.0 - RANGE!

IF 6ST .ST. TI) G0 TO 100
X X2 - X2 - X )* 2 4.0
RETURN

- T2 + STLIRANGE2)

100 IF (ST .6T. T2) 0 TO 200
X =Xl + (X2 - X1i*U(S - Tll/RANSElI
RETURN

200 CONTINUE
X =2 - (X2 - XI)*((UST - T2)/RAN6E2)
RE TURN

C
END

SUBROUTINE HOUR ( BAR, DEV. TITLE
C
C PRINT HOURLY MEANS AND STANDARD DEVIATIONS.

DIMENSION BAR(1), DEV(i)
C

COMMON /10/ IN, 1,1B
C
C

WRITE (15.100)
100 FORMAT (IH1,15(5H I/1H ,15(SH

WRITE (16,760)
760 FORMAT (UH1,15(15(5H

STOP
END

C
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I -

11740
11750

i11760
11770
11780

i i80.0
11810
11820
11830
11840
11850

118
119

119 7 0
17V'

i 113

1192
1i2,0
10 ,
11950

119

12000
12010

12 a 0
.2040
'2060

i2
0 8 0

12100
12110
1210
12130
12140
12150

12170

12190
122
1 221 Ic

1 22Th

SUBRUTilNE RSTA (TRSUM SUMfSUM,
$ DRYSIFLAB)

l-MPUTE STAISTICS FOR RAINFALL MODEL

...... MEAN STORM DURATION
1B...MEAN TIME BETWEEN STORMS
DH......MEAN STORM DEFTH

COMMON /SFLAS/ RSTORM

DATA ON/'ON i, OFF/'OFF'/

IF (SIFLAG .ED. ON) GO TO 350

'TORM FLAG IS OFF. THEREFORE WE ARE BETWEEN STORMS.

IF (RSIORM .EQ. OFF) 0 TO 310

FIRST HOUR OF INTERSTORM PERIOD.

'TIPM = OFF

DRY = DRY + 1.0

310 CONTiNUE

IBSUM = TBSUM + 1.0
Go To 300

WRITE (15.2001 TITLE
200 FORMAT (////T41,A3//T30.'HOUR ,T40.'MEAN ,T49,'ST.DEV 'L

DO 300 I 1,24

I= - 1
WRITE (IQ,250) II, BAR(U), DEV(I)

250 FORMAT (T31,12.I38.F6.2.T47,F6.2)

300 CONTINUE

WRITE (1,400)
400 FORMAT (il!)

R E IURN
END

C

C

LL
C

C
C

C

C

C

C



17)

1I22-40

0 

-27

1 if

140

2440

.4.51

12461

1 4 8E

1242 55 J

4350

Z VE

: )v

124470

1246801

I ,2690

12700
i2 710

1 Tn

127301240

i2560
12670

1260

12710

12720
12730
12740

IF S IRIS .LI. 01
CN = fRI.4JCI.i I

IM = DNSUM/STOR
A4i0 - '0R' .LT. 0.1)

IB=iifliEIDR

SO 01 400

SO T 500

.VV tJNIINUE

RETURN
END

I-.

aSUkOUiiNE NORNAL (X)

CENE *TE T NORMALLY DiSTRI UTED R N DOM DEViATE FROM N0.i,.
REFERENCE: FISHMAN. EORSE S.;CONCEPTS AND METHODS IN DISCRETE EVENT

Ii O"L SIMULPTION. NiLEY ND SONS. i973. FF211.
10 10 ,

10 Ull = RANOO)
IF (' .LI. 0.00001 60 TO 10
U2 = RhNDt0
I = SORT (-2.0*MLO6(Uifl*COS(6.2S3i9*U2I

RETURN
END

F

F

SIORM FLA6 IS 5i. THEREFORE. NE AFE IN ItlRm.

IF (RSTORN .E9. ON)E 8O 10 6

-,"'-T A-UP M: NEW STORIM.

RiD [O = ON.

FL1T SI.TEMENTh HERE IF iHERE iS SOME MjNfMUM iE &EINFEN SlORMS
CRiERtO Ti4f& I4U3T BE F4EI ED.

SjRS= STjjRM'j + I.)

RU = TiiiU + .

INSUI = DHSU + RAIN

3i4 k.JI'INUE

P

C

C
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SUBROUTINE VAPOR (T.TD,EES)

ROUTINE TO COMPUTE ATMOSPHERIC VAPOR PRESSURE G1VEN
TNO METER TEMPERATURE AND DEWPOINT.

*7 0

12760
12770

12790
1200 0
12810

--840
0250

1260

I 2i9i

TEMPERATURE - DEG C
DEWPOINT TEMPERATURE - DEG C
VAPOR PRESSURE - MILLIBAR
SATURATED VAPOR PRESSURE - MILLIBAR
COEFFICIENTS IN SAT. VAPOR PRESS. APPROX.
RELATIVE HUMIDvT

F

LJOLIOLE PRELISION COqiZi.C2.C3J 4.IZS

IJHIH

DATA
DATA

HAT A
DATA
DATA

r1 /4.A35312E-I

C3.67619554-4/

Lai 43Q,8885E-08/

COMPUTE RELATIVE HUMIDiTy

R = ((112. - 0.1*T + TD)/(112. + 0.9*T**8.0

COMPUTE SATURATION VAPOR PRESSURE

X = L4 + T*C5
X = C + T*f

X = C2 + T*X
= Ci + T*x

ES= WI + TX

COMPUTE ATMOSPHERIC VAPOR PRESSURE

12940

I bv

13 40

13050
13060
13070
I 2I8h

13100

13110

13120
1330
13140

i3'5'
13160
'170

13150
13190

i 32100!*'*

1310

13240

13250

RETURN
END

TD ...
E ...
ES ...

[C)-CS...

E R*ES

C

C
L

L

c
c

c

C
C

C
C
c
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SUBROUTINE INTER (DAFILE, IS.PLOT. ILl
r

L

C
C

2 6'11I-M-IJ
1 7

I al

3 ~4 8f

3500
13310

13540

3 7f

1 490
I 0

- QU

1 1190

1 340

i3450

13440

13470
13480

13410

I 37 0

1330

13740
13750
13760
1360 73
13 774
136213
1363 0;

L2A FORMAT (/IDX,' YOU WANT 10 PRINT
$ 'CONSOLE? (Y/N?')

THE INPUT SUMM14ARY II HE

RE4O (IC1 13C'1N5
13" O~e A

IF ANS .ED.' i = C

WRITE (IC.140)
140 FORMAT (/lXl NPUT SEED HIR THE RANDOM NUMBER SENERATOR')

READ (IC,150) ISEED
150 FORMAT (I).

C
WRITE (1C,160)

ROUHNE TO READ THE NECCESSHRY RUNTiME INFORMPTiON FROM THE
CONSOLE.

DIMENSION PTEXT(6)

C-10MM UN !;S EE'D ISE E
CUMMfl /PUNCH/ PTEXI PNFILE, UNIC'll

DOU8LE PRECISION D FiE, NFILE

ETE NSOLE ! UNiT NUME FOR THIS ACHiNE.

iJH" I L ' JIU 1 Li I

WR I TE (1,90 D"FILE

'9u FOru~ iT ''.IE CURRENT D41 FILE IS ,A /
$ IX, 0 U WI SH TO REA I LIFFERENY ONE? aY/N) i

RE~uaj (Ilaav ANS
Ifl ( .W. y' Wi0 0' 115

I - t 'I 'I L

100 FORMA1:/ 1 IX'HA UHH -- ILE CONTAINS THE INPUT U4 ?

$ I' ENER FILE NAME IN THE FORM XXXXXX.YYY 'I

READ (IC.'0 DAFLE
Iff. rORMAT 4Ai

c

115 CONTINUE

L

C



15770 160 FORMAT (/1X.'DO YOU WANT i PLOT? (YiN)')
13180
13790 READ (iC,130) DPLUT
13800 IF (DPLOT .NE. 'Y') 80 10 185
13810 C
13820 WRITE (IC,170)
13830 70 FORMAT (/1,'WHICH PLOT? 1 FOR b-VARIABLE'/
13840 iX,' 2 FOR 4-VARIABLE'!)
13850 C
13860 READ (IC.180) IPL
13870 180 FORMAT (i)
13880 C

13900. 185 CONTINUE
13910 C
13920 IPUNCH = 0
13930 WRITE (IC.190)
13940 190 FORMAi (i1X .CREATE LND SURFACE MODEL DTA FIE? (Y/N)')
13450 C
13960 READ (IC.130) ANS
170 IF (ANS .NE. ' G'. 80 TO 230
13980 C
13990 IPUNCH= 27
14000 WRiTE UC'200)
14010 200 FOHMIT (/iX,'ENiER DhTn FILE NAME ...Y1 X XX.YYY')

.14020 L
14030 IREA (iC.110) PNFILE
14040
14050 'RITE 11.,211)

14060 210 FORMAT (/iX. 'ENTER COMMENTS TO iDENTIFY OUTPUT wH H

14070 $ '(80 CHAR. M.AX)
14080 REP@ (iC,220) (PTEXT(o=1.16)
14090 220 FORMT (16A5
14100 C
14110 WRITE (KC.240) iPUNCH,NFiLE.(PTEXT':i),i= , )
14120 240 FORMAT (1,I5 1I,10/i!16H5)
14130 230 CONTiNUE
14140 C
14150 RETURN
14160 END
14170 C
14180 C.............................................................
14190 C
14200 SUBROUTINE STARI (ISEED1
14210 C
14220 C HCTIVATE RAND ISEED TIMES TO PROVIDE A DIFFERENT
14230 C STARTING POINT IN THE GENERATION OF RANDOM NUMBERS

14240 C WITH EACH INPUT OF ISEED
14250 C
14260 C
14270 DO 100 1 = 1,iSEED



14290 X = RAND(0O
14300 C
14310 100 CONTINUE
1432v 0

14330 C
14340 RETURN
14350 END

14370 C.
1 4.3 70 6................................................................,......
1438v C
1439v UBROUiNE REDF (iN.iS,1-
144"n C
l44i0 i
14420 C THIS SUBPFOSRAM FE L'S THE INPUT DATA FOR THE SiOCH ASI
144;0 C HDROMEThOROLO1CPL MODEL.
1444(
1445t)
14460 DIMENSION iITLEl16,3), bCOEF8), ACOEF(8)
14470 DIMENSI1N CCPDF(30 CCORD30)
4480 DIMENSION DRPDF 30), DRORD(301

14490 C
14500 C
14510 DOU1LE PECISt N WRITEF. BU:OFF, TiONE, TZ(4!, 0ESUGi7
14520 DOUBLE PRECIS IN OUTPUT
14530 C
14540 C
14550 REAL LAi3). LONG(31
14560 C

14570 COMMON /TiTLES/ TITLE
14580 COMMON /FILESI WRiTEF. OUTPUT, BUGOFF
14590 COMMON /DATES/ 1YR.lM.IDY. LYRLMOLDAY
14600 COMMON 'LOCATE/ LAT, LONG, TZONE
14610 COMMON /DBU6/ NBUG.DEBUG
14620 COMMON !CLOUDS/ CCBAR,CCSD.CCRHO,BETA.GAM
14630 COMMON /ATMOS! EN
14640 COMMON IPDFCLD; NUMCC.CCPF. CCORD. CC8,CP
14650 COMMON IRAINS/ TBBAR. TRBAR. DEAR
14660 COMMON !TEMPARi TD8IAS, TDSDEV, TDRHO, BLOEF. TEMBAR
14670 COMMON /WINDSPi SPBARI.SPBAR2SP TISP12.SPSDV1 SPSDV2.
1480 SPSDTi.SPjT/,SPSkEWSPRHO
14690 COMMON ,WiNDIR DREAR.DRDEV,DRRHO
14) 0 COMMON /PDFDIR/ NUMDR.DRPDF,DRORD.DRAORB
1471v COMMON /DEWONE/ TYPE, ACOEF
14720 COMMON /DEWTWO/ DWBAR.DWSDEYDWS EWDWRHO
14730 COMMON /DEWDVS/ DWBIAS. DWDEV, DWDRHO
14740 C
14750 C READ THE BENERAL DATA SECTION
14760 C
147?0 C NOTE: 'DUMMY' READS ARE INSERTED TO READ THE 'CARDS' THAi SEPERATE
14780 C THE MAJOR SECTIONS OF THE INPUT DATA. IT IS DESIGNED TO
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14790 C MAKE HANDLING THE DATA DECK EASIER AND AS A MEANS TO MAKE
14800 C EXAMINATION OF THE DATA DECK EASIER.
14810 C
14820 C
14830 C
14640 READ (1N.10) DUMMY
14850 10 FORMAT (A)
14860 C
148/0 C READ THE TITLE CARDS (3)
14880 C
14890 DO 15 I = t.3
14900 READ (IN,20) (TITLE(I),J=1,15)
14910 20 FORMAT (15A5)
14920 15 CONTINUE
14930 C
14940 C READ THE DATA FILE NAMES FOR THE GENERAL OUTPUT AND DEBUS INFO
14950 C
14960 READ (IN,30) WRITEF, OUTPUT, BUG0FF

14970 30 FORMAT (10X,3A10)
14980 C

5v I rPEN FILES FOR IOUPUT
15020 C
15030 IB=22
15040 OPEN (UNIT=I-,'EVICE='DSK .ACCESS='SEGOUT'.FiLEeUGOFF)
15050 IF (IS .EQ. 5) 69 TO 35
15060 is = 23
15070 OPEN (UNiTi=S.DEVLCESK.CCESS=SE UT ,FILE=WRIIEF)
15080 .S5 CONIINUE
15090 C
15100 C=============================================================
15110 C
15120 C READ DATES, LA1lTUDE. LONGITUDE, AND TIME ZONE
15130 C
15140 READ (IN,40) 1MO.IDYivR,LMA.LDAY.LYR,

1515.0 $ (L1T(I ,Ii., N(i).I=1.3),TZONE
15160 40 FORMAl (tOYI, XA ,X,14.iX.i2,1XI2,1X,14,iX,

15170 $ 2(F3.1 X. F 2.0, 1X,F2.0,1X),A10)
15180 C
15190 C READ DEBUG INFO
15200 C
15210 C DEBUG INFORMATION CAN BE OUTPUT FROM SEVERAL SUBROUTINES BY SIMPLY

15220 C READING IN THE APPROPRIATE SUBROUTINE NAME. THESE SUBROUTINES
15230 C INCLUDE: TAU, DECL, SOLRAD. CLRSKY, COVER, ARVA, AND TEMPSN.
15240 C NAMES ARE LEFT JUSTIFIED.
15250 C
15260 C THIS FEATURE IS CURRENTLY DISABLED.
15270 C
15280 NBUG = 0
15290 60 TO 51



I 28

i Y~ ... 11

1_3 v READ (IN,50) NBUj, (DEBU(I),I=LNBUIP
153.21 5 0 FORMI (1AX, 12,6A10)

_133y 51 CONTINUE
15 3 40 C
15 35 Q C READ Cl-CUD AND RADIATION DATA
15360 C

I5U ~ REaD (IN,10 DUnmMY
15380 C
15390 C REl0 PHRkMETER CARD
15 40 C6NI I bILtI

15410 FEAD (iN.60) CCPAR, CCS. CCRHO. GAM. EN

155'"' F

15460 C
154READ (IN,4 4Y 7lD ,=.

15490 READ (iN,04) (C00R (iI,=NU CC)
15400 70 F4RM9i()0X,F'0.0)
155 ,0) C

15R0 RE H" (IN,10) D U TM M Y
15 54 k READ (iN,160) 11BPAR, I tbpM, fBll

1565; C RE A D EMIP ERAT U R hERE -. 0H I A

15R0 C

1550 REiD 'I', ') DUMMY

15690 R E AD n, P PhR2BCOESiF81. I=S18
15 0 F6 (1 tP a,4E 125,
15b80 READ i IT, SF E, TDRHO
15620 C

150 C READ WIND SEED i AR"METER DATA
15640 C
15650 READ "IN,10 DUMMY

15660 READ (IN.6 ISPEAR1. SPBAR2, SPBT, SBT2
15670 FEAD IN,64) SSDVi, iSPDV2 , SPSDi, SpS T
15780 C RPD ( IN.T) SSKEW, ;PRHCI
15690 C
15700 C READ WIND DIRECI N DU AT"

15 720 IRE AD ( 1N 10 ) D iM MY
'53 EAD b18.0 1 DRBAR. DRDEV,. DRRHOl

15740 'READ (IN.62:1 NUMDRDRA,DRB
R5 RE Au t IN ,64) 11DRPF(1),'=IN"MDR)

15 160 R EAD (IN,64) ( DRORD 1), 1=1,.NUMDI)
15770 P
15780 C READ DEWPOINT MODEL PARAMETERS
15790 C
15800 READ tIN,10) DUMMY
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15810 READ (IN,10) TYPE
15820 C
15830 IF (TYPE.EQ.'REGRS' .OR. TYPE.Eg.'INDEP') -0 TO 100
15840 C
15850 WRiTE (IS,95) TYPE
15860 95 FORMAT (///,T.'***** DEWPOINT MODEL TYPE -- '..- IS INVALID.1i
15870 $ T11, 'ONLY ''INDEP'' OF ''REGRS'' ARE ACCEPTABLE'.)
15880 STOP
15890 C
15900 C
15910 100 IF ( TYPE EQ. 'INDEP' ) READ (IN.60) DWBAR, DWSDEV. DWRHO
15920 IF i TYPE .EQ. 'REGRS' ) READ (IN.70) (AC0EF(I).I=1,6)
15930 IF ( TYPE .EQ. 'REGRS' ) READ IN,60) DWBIAS, DWDEV. DWDRHO
15940 C
15950 C
15960 C
15970 C
15980 C
15990 C z:::: INPUT DATA SUMMARY
16000 C
16010 C
16020 C PRINT BENERAL DATA
16030 C
16040 C
16050 WRITE (IS,490)
16060 490 FORMAT (tH1,3(1i(5H I!))
16070 C
16080 WRITE (IS.491)
16090 491 FORMAT (1X.79(1H*)/)
16100 C
16110 WRITE (S.492)
16120 492 FORMAT (i 1 20.'CONTAINED STOCHASLTI CLIMATE SIMULATION'/
16130 $ T33.'iNPUI SUMMARY' )
16140 C
16150 WRiTE (1, 491)
16160 C
16170 C
16180 DO 510 J 1,3
16190 WRITE (1,500) (TITLEi,J),I=1,15)
16200 500 FORMAT (1H ,-!As)
16210 510 CONTINUE
16220 C.
l6u23 WRiTE (18,491)
16240 C
16250 iF (IS.EO.5) WRiTEF 'CONSOLE'
16260 WRITE (iS,515) WRITEF. OUTPUT, U80FF
16270 515 FORMAT (//1X,T31,'OUTPUT FILE NAMES'//T31,'WRITEF: ',A10/
16280 T3,'OUTPUT: ',A10/
16290 $ T31,'BU60FF: ',AiO/)
16300 C
16310 WRITE (18.491)



I ~i~i

60 WRITE (15,52 ) iO.D Q IYR, LMO DAYl YR
1C-1i " F6Rfi (/MIA 2,'BEGINNN DATE '2X Y, 2.' '!4,5,.

16 3 50 E 'N DIN 6 D A TE '2X ,12, '12.?' 4)

163 70 WR1TE (1S,53C) (LHIT(L) , I= 1, , N3,i= I,3qIZONE
- 59 53 FORMATU'iX.'LATITUE = ', 4 ,.0 ,-.0.5X.

16390 $ 'LDN6iTUDE = '.2XF4.0,F3.0,F3.0,5X 'IME ZONE =
164,i01 C

16410 WRiTE IIS.4 1.
16420 C
643( IF b1S .E . 0 6E . 0 T 545
16440 WRITE (Iq541 (DEUI),11,NBU-)
16450 540 FORMHI (//I,'OE0U1 SU1ROU1iNEb - .1W
64t0 WRItE (1S.4791

16470 545 1-ONTINUE
16480 C

16 5 OW, I;FRI N I CLO1 i SKY PARAMETERS

1A52 II j j~IpE (II1 -1'fi.Ld550 KYI ..

1fd ii

1653.0 $ Fb IL- I. .; t.E 1 I mvmEt I

16600 C

I6 0 WRI, E 5.5 1 CCBAR,0
Ij0 552 FORMAi X.2,'IWIER CLOUD COVERI IH -91tL IUL

16640 .7A RI .m EN T42.j;.2C
1 58 a D3.'1 DEV. .441,F62

16650 C
166 WRIE
66A2 0 552 F71ORM H T (i .T2 3,F iiR W E AT HE R CLOUD COVER HISTO61RAW'/
16630 C
1664(l CALL PRDIST ( CUTUIP, ECORD, NUMCC
16650 C
16 66 1 C
16 6 7 0 C
16680 WRITE (18.562) CCACL'B

Ito90 562 FORMAT (//5.'LEFT BOUND OF NIST. = ',Fl0.4,5X.
6'RIGiH BOUND OF HIST. ',F10.4)

16710 C
WRITE 41S.553) "AM, Eh

.1V30 553 FORMAT /0IX,/T23,'CLOUD LOVER DECAY COEFFICENT = 2.F5.3/
167A0 T23,'TMOSPHERIC TURBIDII FACTOR = ,F4.1/i)
16750 C
16760 WRiTE !10.491)
16770 WRIHE ( 4 I490)

WRiE IS .491)
16790 WRITE 1iS,492)

160i0 WRiE (iS,491)
16910 C
16020 C PRINT PRECIPITATION MODEL PARAMETERS
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16830
16840
1A850
16860
16870
16860
16890
16900
16910

1692016930
1694 4

169a0
16970
16980

0 3 0
17030

1 JASA

17060

17080

1711
1710 It

1717 126

1712

I. IL

170
17 10
17320

1730V

17310

17320

C
WRITE I",580) TDBIAS. IbSDEV, TDRWO

580 FORMAT '.X. T30,'STOCHA"''C CMPONENT'/
$ 26, TEMPERATURE BIAS", 2.F6.21
$ 8,' .ST. DEVIATION ' 4./

d M8 -i COR. Z;EF. XF /1

wilRITE 491
WRIT E ti 49N)

WPRITt S 4 92)

P N T W 1,Nf 9 SP rE ED M DEL i-A R 9M E TE

WRITE (11,600) SPBAR.;F~i.7 BR2.- T-

$ SFSLVi,nP"Ti, a- , T

cuu FORMAT (/T29.'WIO SPEED PARAMET ''

$ T21,'MIN HOURLY MEAN = I54.1,7 A TF5 2, HOURS
$ T21,MAX HOURLY MEAN = 1 T F5.' HOURS'!!
$ T21.'MiN HOURLY ST fEV= ',F4.1' AT hS 2.' HOURS'!
$ T2i.'AA HOURLY ST ti= '.F4 F5.2!' HOURS'!!

WRITE (15.601) SPSKEW, SFPRHO
601 FORMAT (//T29,'SKEW COEFFICIENT ',F5.2/
$ T29,'LAG-1 COEFFiCIENT'.F5.2/)

WRITE (15,491)

C
WRITE (IS,565) TBBAR,TRBAR.DBAR

565 FORMAT (1iX, T25,'PRECIPITATION MODEL PARAMETERS'/
$ T23.'MEAN TIME BETWEEN STORMS'.T50,F7.2/
$ T23,MEAN STORM DURATION',T5C,F7.2/
$ T23.MEAN STORM DEPTH',T50,F7.2/

C
WRITE (1,491)

C

C
C PRINT TEMPERATURE MODEL PARAMETERS

WRiTE (iS,570)(BCOEF(I),i=i.8)
570 FORMAT UlI,.126, 'TEMPERATURE MODEL PARAMETERt

$ IL2.' BO.IXEn25,p4 A ,,E.5

$ 122'82',2Pi.5.4t , A3 ,'.
1
L.Z5

S Ti2. '84' .tA,E12.l.
4 XU /5 ,HXE 1

S tU. . 0'2A i *.,1. u' ,cA.t .3)

L

C

C
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-U L t- R 1iNT WIND DIRETiON MODEL PARAMETERS

WRITE hIS.620 DRBAR.DRDEV.DRRHD
Xii h2, FRA T ( 127,'WIND DIRECTION PARAMEtERS!1

I7 yu T31. NEAN',T42,F6.2/
4f IV 13i 'ST. DEV' T4 2FA .2

17410 T31'L -F 6OEF' ,42,F6.2 1)

114V WRITE T.63
17450 60 FORMAT (/T2d,'WIND DIRECTION HISTOGRAM'U

I14 70 CALL PROIST ( DUDF, DRORD, NUIDRI

WRITE (15.6> F A.R b
170 '63 FORMe.T ( .'L ET L UND OF HIST. = .Fi0.4.5X.
In I. 'RiHT "UND OF HIS. = ' .4

i,520 C
1 753 L~ i 184

17550 C
7 55 50t-1 .E0. kiEtt a SO TO 665

1-75-,S0 C IRINT DEWPOINT MODEiL UAAEES..'NEEDN EEaluN

17600 WRiE OW64 I , DWSDEV. DWRH:
I/bl 640 FORMAi U/I2' N MODEL F0RAMEIERS

U7620 IT3 J''EAN'. , -FT31 1: z I'N, LI7
b630 V vT3 ,S T U-1E V lf4 10.21

64 1 .LMi b-1 CIF ',4-2. F.2I
17b50 C

17660 WRITE (iS.491)
17670 L

17680 60 TO 700
1769V C

17,0.- ;665 CONTINUE
17720 C

1"730 C PRINT DEW POINT MODEL PARAMETERS ... 'REGRESSION TYPE
17740 C
17750 WRITE (IS.670)(ACOEF(I),I=1.6)
ui6O 670 FORMAT (/T21,'DEWPOINT MODEL REGRESSION COEFFICIENTS'/

17770 $ T22, '0',2X, E12. 5.4X,'A1',2XE12.5/
17780 $ T22,'h2',2XE12.5,4X,'A3',2XEi2.5!
1779 $ T 4' ,' P12 5 AX '5' 2X Ei2. 5//1

17d10 WRITE IS,680) DWBIAS. DWDEV, DWDRHO
17820 680 FORMAT 1/iT24. STOCHASTIC COMPONENT PARAMETERS'/

17 8 3$ T28,7DEWROINT BIAS l,2Xj6.21
1784. $ T28 'ST DEVIATION '.2XF6.2/
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T28,'LAM- COP COEF ',2X,F6.21/)

WRITE (iS,491i

700 CONTINUE

REIURN
END

1785 0
17 -A0
17870
11880
17890
17900

.1920

I 7940C

17Y v
17 60
1/980
17 9Vfi

18000

18 1,f2
18060
18070
18080
18090
1810 i
1 10
18120

18140

18160
18110

1 180
18190

18220
lbl3

18 00
1825

188"0
182

18 31

18350
18340
18350

COMMON /i i IN.IS.I

DIMENSION ORD(NMAX)
DIMENSION H(NMMX)
DIMENSION FMT (6) FMTNT1UU

DATA FMT / (T , .' 10,1'(7H--
DATA 6M'sT 8

P----

A'

00 100 J = l.NMH X, 0

IMAX = 11)
LF( J+10 .81. NMHX iMAX = NMX - J + i

WRITE (i5.200H(i+J-1i,i=iiMhX)
200 F'ORMMI (HI ,X,1iiS1 ',10(IXF.2))

WRITE (iS.FMD

C
C

WRITE 1Ai.4001 (ORD(I+J-l =1,mIM"X)
400 FORMATU ,I. 'ORO '. IOUf.Fb.2 //)

100 CONTINUE
C
C

L

C

L

C
L

C

SUBROUTINE FRDIST ( H, ORD, NMAxM
C

PRINT OUT JHE iNPUT PROBABILiTY M?4S5 FUNCIGIN

F
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R ETURN
E 'N

c
i qi

843v
841

I d I

t t4oo

I 8j4 C

i8420

1 1 Ifl

10:3 !J

9 5 6 'If

8 5 8 0

1 AU

4i50

1% 7

i090

I -Vt

i8?70

,8770#

I 4dL

1850

P

L

M 0 ...
I A

L h . . .
L M-1 ..

LMU ...
L3JHY ...

iJULDf.. .

JULEiNU..

IJRANC...
-IiiRIEF ...

INITIAL YEAR
iNiTi!L MONTH

LAST YEAR
LAST MONTH
LAST DAY

ljUI'IET "ULII r

JUL IAN fElE AT

VLN . I H I IU
NI iD IiIA

L E. . . OULIHN N!' MU

JSB!fi... AtLH IV! JULIHII

AJTjp ... REPL:iVE R.!hAN
dyEAR ~ HIH .. E ICUNTE

ED T F ;E

L EAfI

ATIVE 10 JN I oF CUEt LIN

I V U tOE N 1UNUHLY 1tEItb

E 0 END MM(HL rprEi It r

NXLPYR... JLIAN L'E t i r EC 31 OF NW LE - YE!. -

-AINCN /DAAES/ hvR. M 0. 7 . lR, LMO. LDAY
CONNDN IJDATESI JULD-7 JULREL. jBEGIN. JULEND.

I JSTIRT. JSTOP, JRED, JyEAR
COMMON /iD0 IREhD, IWRITE. IWBU6

DAIAGE CAL 6 CL(2
DNhh .,L /31.28,31.03 1,30.31.31.3c',31 ,0,31/

SET DEBUG FLAG

b1R = 1

UEJERMnNE INIIlhL JULihN DhTES

JRANSE. NALrYR

DtEi I I HLiZE5 [HE DT E bUNI IR.
JULIAN DATES ARE USED.

C

C

SUSROUTINE Dti
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188 70
18886
189 Abi(1 89O0

I 8910

1893
18940

I 898')
I ~Y

10 V"
9010

Vt1

I 'fI U l)

19120

9140
1950
i 19160

19170

19190

I 52i7

9L 2)6

19'00

i , 1 -

19\2IJ

1*~ .3 0

1913 5
1914 76U
i%160

19370

19 '0

CALL JULIAN " LMO. LD. lYR. JOATE I

JSTO = J-ATE - JUL r + 1

JREND = JSHOP

IF iJYEHF - R !1J YEAR,4), b.7t5,dt
IF (lMO.EIQ.2 .AND. IDAY.E 1P2P) JREND = JSTlP + 1

CONT INUE

ENTRY DATE
["4 NEX SECTION S USED- EACH DAY N UPDATE
.N N-11-, I l , l - - -R- r 8 . .. Hl I

THE JULIAN 1-fE COUNTERS IF ANNUAL PFRAMETEH ARE US 0

JiULREL = JULREL + 1
JULDAI = JULDAI + 1

CHECK FOR END OF YEAR

C
P

CALL JULIAN (IMOIDAYiYR,JBE6IN)
CALL JULIAN (LOD,L'AY.LYR, JULEND)
CALL JULIAN ( , I.IYRJULREF)

JULREL = JBESIN - JULREF
JRANGE = JULEND - J8E6IN + 1
dULDi = JAE-iN - 1

DETERM INE THE NEXT 0-L:URANCE OF 12/31/ILEP YEAR
UIE. THE 36IT DAY OF THE YEA)

LM~itr = j 0Dln4

L L JUL1JIN 2.31,LASIL P, FN )

IF WLDAT .E. ) NLYR = NXLFY + 1461

NOE... 141= 6 + 36 + 36 6

THIS SECI ION DEFINES Y1 AbLES NEEDED FOR MONITLY
PARAMETER ESTIMPTION

JSTART = JULREL + 1
ILD = CAL(LMG)

C

L

C

LC

7/ I

F

C

I:
F
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IF JiULREL .LE. 365) 0O 10 100
IF (JULFEL .6T. 366) GO! TO 200

CHEIR FOR LEAW YEAR

ir uL!.r4t.N1LrY~f U U 1 1 I
'01 ( LDAT.E. I-'Y ) GO 10 200

YES, THERE ARE 3b6 uAY TiS ER
UPLATE NXLPYR T' NEFI LEAP TEA.

ALY = NXLFYR + 1461

I 9580
19390

1940
19410
1942u
19430
19440
1945(1
1 946fil
19470

19500
19510

9550
19560

17959
all

lb V

IY3U

I 1 1-1A

19640

i9660

Q%70
19700
197 i0
I 972C

19730
194 874
19750
19760

19780
19790
19800

19820
19830
19840
19850
19860
19870
19880

L

C
C

L

L

fL

C

c

L

C

C

RESET hEL TIVE JULIhN DTE

2I0JULREL = 1

.00 CONTINUE
T i E t Db NE. , i -i 1. 7W-

ENTRY DATEM

THIS QEPTION IS USED EACH DAY T- UP6DTIE THE JULIAN DATE COUINT RS
IF MONTHLY PARAMETER Ei MATuN IS USED.

JULREL = 'UL'E + i
JULDAT = JULD + 1

IF (JULREL .LE. JEND) G0 TO 400

UPDATE THE jULIAN COUNTERS

JYEAR = JYEAR + I

CALL JULIAN (IMO,01,JYEARJBE&IN)
CALL JULIAN (01,01.JYEAR,JULREF'

JULREL = JBEGIN - JULREF + 1
JSTART = JULREL

IF( IDSUS "E. 0 I L TI 900

50 CONTINUE

p

CC

I-

RETUih
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CALL JULiAN (14l0.01,JYEARJULDAT)

L1 = CAL(LMO)

CALL JULiAN ( LMO, LD, JYEAR, JHATE '

JSTOF = JDATE - JULREF + 1
JREND = JSTIP

1994 0l9910

19 50193 ~

19 60
199%0

2 0 55

ZU,0 1

IV

201 '' 01

Ill2I

U _j

20370

2039010120

2017 0
2O-Av

IF'JYEAR - MO(JYEAR,4f) 400,410,400
IF 1LMji.EQ1.2 .AND. LDAY.E.28) JREND = JREND + 1
CONTINUE

IF ! IUU .NE. 0 ) GE TO 900

RETURN

lCONTINUE

bEbU5 iNF0R:Hfl0N FOR UulMhN URFE CHLUL iNW

WRITE UWRH1E,92cO JULOAT.TULREL,JE.4N.JULENJRNENXLFYR
$ jSTART,JSIP.JJREN ,JEAR

20 F ORM L'T 11H .j U L" A =T li , X.'UL*EL='.l0,3X,'j-E6IN= , 110
2X,'JULE =',lil,.JRANGE=',I10,3X.NXLPYR1'i

2 2X , iSTART=',Il.0,WiSTOP ='lo3,J EN I=',1
$ 3X,'YEAR= ' AI'

RETURN

ENDC

SUBROUTINE DAT iDTE. 1MO. IPY..NT

CONVERT JUl A TE T0 1 A LENDER DAE

INTEHER CAl M*,2)
OMIA CAL!0.3i.59 ,,215,1L212,243,273.3i4,334,
0,31,6,. (1 121, 52182,213,244 ,214 .305,335

I1=(OHIE-1I 'i4oi
12=1DATE-(11*1461)

1==12=1461

C

C

C

C

C

410
400

C

C
1C*

C



20l F (12. E.365) 60 TO
204h1) FS LE.730I 60 tO 202naaI 1c 2. 1 0951 -a--4 1- 'L t 'yK' 60102 U

r2i'3* b 103

2a)114= L-1)95
Fin 4vnri ii144p At

voe I =!j-303

A2,41V 60 TO qv
.1 1 4 .1

hi.

T4AT

j3 vI I I. sp

Lit) 2 T3Qa+3+(*1

t;UAI U2V51 U TO=4

iF2{3013=E.3ND=
2ll) 3' 1 0 1 =2 ,

2u U I F =1,L1E+411. L i.LNO4) 0 

206cc I-=1

2056k IFpy13.E4L.3 iN= )

2zov IF Im .ECLIID) 00 = I2-

2r-6 40 1AAY=14-CAJL I'.*i N"")20620 RETURN
20630 200 IM=I-l

-05 - ETURni

20 660 END
2'U7 L

2680 C

9jipjli i

2080 I=R10

9P P. DU N a NULIRHl'Ig!H 1.N "1V ,

LOW2 hNSE=R NS,L65*i.Y

2C 724) C
dL iW COMPUTE Jil'AN DATE -r

20 7F00 cTO
20 70 1=0 - =1

20"70 ANS=ANS+3b*i)
0800 2 CAL (2 =28

2adu I F iMOD Y R. 4) . e0 CAI 1*2- =29

2 0 30 L= j-U

20840 DO 10 1,

20-86A 10CNT=INU+E (I

208/0 20CONTINUE

20880 ANS=ANS+DA
20890 RETURN

LUYQO END
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20930 C
FUNCION DMS(i)

0 9 5 0
C FUNCTION DMS CONVERTS "NGLES EXPRESSED IN

271. C DE6REES, MINUTES AND SECONDS TO RADIANS

DIMENSION A(3)
REAL MINUTE

z1. j.30 V DESREE A11.
21Q4Q MLNUTE =

2i)105V PSECONp = D
V16 C)

21 + DM5 DSR E3.14 5/i1E. 4 . M INUiE*.l i .t,

SE Li I N
I'll' RETURN

Ifi~ VL

2 1 3 .................. ......... .................. ... . . . . . . . . . .

FUNCTION b1UHSii

COMMON ,ORBli/ FHI.HETjS,THET, L.EE , N

2150 COMMON /10/ IREAD, IWRiTE, INBUS
2 1 Q 6COMMON DBUG/ NBU6.DEBU6

DOUBLE PRECISION ITAU.DEPUG 1i

2I24u L THEAS = LONSITUDE OF Si NDAR- MERiDIAN (RDiANS)
p 5TH MERiDIAN FOR EhSTERN ST'NDARD TIME

L1 Zu L0TH MERIIAN FOR CENTRAL STANDRRD IME
.1 10 -*) 5TH MERIDI N FOR MOUNTAIN STANDARD TIME

__ U V MRDA FOR PACIFIC S;TLNO6RD TIME

2HETAL = LONSITUDE OF 0BSERVERS MERiDIAN (RDiNS)
,L J 1P = L UCAL HUURN hNLE

13 0 t, II= STANDRD TiME IN THE lME ZONE OF THE
1320 C nBSERVER IN HOURS COUNTED FROM
710MiDIRT zE5 u.O TO 2-A Ol

2 EP = +1 FUR EASi LONSITUDE. -1 FOR WEST LON~iTUDE
E = DiFFERENCE RETNEEN TRUE SOLAR TIME

2I360C MHNU MEN DULHK I t YuLL NE . ECTED
NFOR HEAT TRHNSFER COMPUIiTIONS-

21TSO C

214iUj L. FUNCTION tUHOUHINE TAU CONVERTS THE ObSERVERS
21410 C STAN..RD TIME TO LOCAL HOUR ANGLE IN RADIANS
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21420 C
21430 C OBTAIN TIME DIFFERENCE BETWEEN STANDARD HIERIDIAN ND

Z1440 C OBSERVERS MERIDIAN I(HOURS)
21450 V
2146DSL =E+HES - IHEThL)* 12.0J.14159
2147 C

l1bAI U COMPUIE OBSERVERS HOUR ANGILE (R DIAhS). E =1 FOR
C MORNiN D E = iIP AFTERNO .. SuLAWNUON)

21F j T.j* . 1:.. DITSL -El I E = -10".'

iF ST.LE.i2. + IJIL -Et E i = T.

21540 IAU (i~ + E*' - TSL + ET) * '.4591.

5IF . T =U t .1b

21570 T' p:.LT.0.0) AU T AU + 6 .28318
215 61 C

i 60 V
21600 CDEBJJ8 OPION

216 10
IF (NfU .E .98 60 TO 100
DO 200 i =,NBUB

211 IF IDLui).N 'i) EBJ TAl 2Io

2166 WNPiE 'IWBU'j,2' "" STPITTSTijM E pETE.W,OTSL.TAjj

21 1L ='. 3,21,I-U = F )
21] ' f20 ONTINUE

21?50RElURN
0 -E.AEND

WRITE L1WUT
-13iu Lt u -

21790 C
21800 SUBROUiNE DECL (RJ.Liu.uHr.S)
21810 INTESER RJO
21820 COMMON /RBI RHIAHE1AS.iHEiMLEP.W
21830 COMMON JO! IPEAD, iWaiE. IWBU
21840 COMMON .'i8'/ NBIJDEBUS
2185o DOUBLE PRECISION iDECL.OEBUBU)

21860 DATA IDECLH'DECL'i
21870 C
21880 C DELTA = DECLINATiON OF THE SUN (RADIANS)
21890 C PHI =OBSERVERS LATITUDE (RADIANS

21900 C THETAS = LONHTUDE OF STANDARD MERIDIAN (RADIANS)
2110 C 75TH MERiDIAN FOR EASTERN STANDARD TIME
21920 C 901H MERiDIAN FOR CENTRAL STANDARD TiME
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T HE T A L
Kid D
ST

Ep

ET

105TH MERIDIHN FOR MOUNTAIN STANDARD TIME
1201H MERIDIAN FOR PACIFIC STANDARD IliE

= LON-ITUDE OF OBSERVERS MERIDIAN ("H'DIANS)
= RELATIVE JULIAN DATE (1.E. WlT" RES-ECT T0 JAN B
=STANDARD TIME IN THE TIME ZONE OF iHE OBSERVER

IN HOURS COUNTED FROM MIDNISH[ E TO 24.TIN
= +1 FOR EAST LONGITUDE,. -i FOR WEST LONSITUDE
= DIFFERENCE BETWEEN TiUiE SOLAR 1IImE AND

MEAN SOLAR TIME (USUALLY NEGLELrED FOR
HEAT TRANSFER COMPUTATIONSi

0130

21 419

200

22.3

.. I iZ ifI

21

Z V)

~2200

2 21:'3

22 35 1

27

222430

CONVERT SUNRISE IN STANDARD TIME TO LOCAL TIME

SR = SR - DTSL

CONVERT SUNSET IN STANDARD TIME TO LOCAL i1ME

SS = SS - DTSL

DEBUG OPTION

IF (NBUS.EQ.01 O 61 3.00
DO 100 1 = 1,NBUH

C COMPUTE TIME DIFFERENCE 8ETNEEN STANDARD MERIDIAN AND
C BSERVERS MERIDIAN (HOURS

DT5L = EP*(THETAS - THETAl)* 3.81972

C UOM UIE DECLINATIOIN OF THE SUN iFADiANS
C

L
0EC= 4i93*iAN(D.LT)*TA -

- SNjtME OF U UlNS

A55.10 2 S 12. NOS -El EL4 rm
C C CO Sy" =uUF FO NSHE iAN(PR S'l

Ci iPruTE ItANDARD IE OF SUNSE NHOUR )
L

SCOMPUNE HOUR ANGLE OF SUNRISE (RAIDIANS'l

TQ' = .283185 - T SS
r

, CMPHTE STANDARD TIME OFSUNRISE(HUR

"K = z-R*3.17 -Ir. +DiSL-E

C

C

C

C
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22440
22450

S2450
22470
22480
22490
22500

22J1I#

22540
2255

3% V

22650

22710

2270

22740
2270

;577ij

228 0
22800

LZ d4V

22850
L2P6
2282u

22890
22900
22910
2290

22930

C10MMDN /RAiNS/ ITMEAN. TRMEAN. DMEAN
COMMON IRAINI/ ITR.IB
DATA ON/'TN'', OFF/'OFF'/

TSUM = 0.9
DEGU= OFF

HENERATE THE TIME SINCE THE LASI STORM.

CALL EXPO (TBMEAN SINCE)

NOW bEGIN 10 SENERATE A SEQUENCE
TO THE bEGINNiN6 OF ThE MONTH.

10 CALL EXPO (IBMEAN.Ti8
TSUYI = ISUM + TB

C ARE WE UP TO THE SlARTIN8 POiNT YET?
C

IF (TSUM .bE. TSINCE) GO TO 200

C IF NOT. GENERATE A STORM DURATION.
C

CALL EXPO (TRMEAN. IR)
TSUM = TSUM + TR

C
C ARE WE UP TO THE SIARIiNS POINT YET?
C GENERATE THE NEXT INTERSTORM PERIOD.

JF STORMS THAT WILL ShIN. US UP

IF NOT, 60 BACK AND

IF (DEBU6QI.NE.iDECL) 60 TO 100
WRITE (IWBUG.200) RJD,DTSL.DELIA.TSS,S5.TSRSR

200 FORMAT (/./.1H ,SUBROUT INE DECL '.'***, RJQ =',
I i5.' DTSL =',F6.3. DELTA =? '6.3,7 iS =.,F6.3.
2 ' SS =.6.32X,' TSR =',F6.3,2X.)SR=',.3

100 CONTINUE
C

300 CONTiNUE

RETURN.
END

c
.............................................................

SubROuTINE RAINST 18.1,D,:SiNCE.SORM.HRES. tHNEXL1
C

C R1UTINE 1 INi1iALUE 1HE RhINFALL MODEL. IHIS ROUIINE INSURES
L TH T THE BESINNING OF I E MONTH LCCURS N1O. LY L'URiN E4 .EI
C AN iNTR- DR AN INER-STORM PEFIOD ACCORLINS 10 THE APHRDFRIAIE
C PROBABILITY DISTRIBUilON.

cC

Ci,
C

L
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IF (GSUM .Li. iSINCEI 60 TO 100
C

C
C
I-

C

"2970

22980

23030

-040
23050
23O00"YI CU

23080
23 0 

~07f

LMIV

23130
23140

.316"V

.')

23280

232I V

2 32340

17

2'340

23420

2 3 ,43 Z

223 44 u

_A30
_N34 1)

D =D*IITEOS/ P)

Ti2=NvEE R

CALL R0UNLI (TR.IifR
iz 11Th .ED. 0l 11 =

JHREOS = T R

ONLY THE PORTION FUuiN TiIE

RETURN

V0 CONTINUE

IN THIS CASE, THE MONTH BEGINS OURING AN INTER-STORM PERID.
DETERMINE TIME TILL NEXT ST1RM. TURN STORM FLAG OFF.

TINEXI = TSUM - TSINCE
STORM = OFF
DR 0.0
0 = 0.0

CLOUD COVER MODEL
ENDED.

WILL ALSO NEED THE TIME SINCE THE LATEST STORM

TSINCE = T8 - TINEXI

CONVERT TTNEXT TO NEAREST INTEGER

IN THIS CASE. THE MONTH BEGINS DURING A SrORM. DElERMINE LIME
TILL END OF STIORM ITIEOS ANO TURN SORM FLAG ON.

TTEOS = ISUM - ISINCE
STORM = GN

1SINCE 0
Tb= 0.u

COM'UTE THE STORM -EPT4 BVEN STORM DURATION.

ALPHA = TR/TRMEAN
BETA = DMEAN
CALL GAMMAD (ALPHA.BETA,D .

ADJUST STORM DEPTH TO REFLECT
CURRENT MONTH.

c

C

C
C

C

C

C
C

cC

C
C
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CALL ROUND (TINEXT,iTB)
IF (ITB EQ. 0) ITB
JHNEXT = ITB
CALL ROUND(TSINCEJSINCE)

F

2 3% 4
L3470

23480
23490
2350f)

231-53210

2356V

2300
2 36710

23 2j

L7 0 i'233 
%34m

3 750

'-I'll

2'S7.,

23Is,

z J

23790
L./dWJ

23780

23790
23900
23910
23920
23930

23940
23950

239 0L7'p-n

23? 60

i, (A, 100.42,30
IF (ABS(X-RXI .8. 0.50) IX = IX -

RETURN
IF (ABS(X-RX) .GT. .50) IX = IX A t

L
P

L
C.

L

C
C

C

C

COMMON ,RAiNI
COMMON /RAINS/

RETURN
END

SUBROUTINE PLPN (T'.TR.D.SOIRM.h ujR, JES,JHNEXT, INCE.RAIN)

PCFN CHECKS TO SEE IF WE mRE CURRENTLY IN 6 STORM OR BEIWEEN
STORMS AND COMPUTES THE HOURLY RAINFALL JTUIL hCCORDiNSLY.
WHEN NECESSARY, PCPN SELECTS NEW fiNES BETNEEN STORMS, ST RM

DURATiONS. AND STORM tEPTHS. THE HOURLY COUNIERS ARE ALSO
UPDATED FOR TIME TiLL NEXT SiOR FND IE TILL END OF CURRENT
STORM.

TBMEAN,TRMEAN DMEAN

D ATA 0Ni'C', OFF'0FF'i

C

, CHECK IF STORM FLAG IS ON GR OFF. IF STORM FLAG IS ON, 60 TO THE
C STORM SECTION.

I

RETURN
END

C ............ ...................................................

1U1ROUTiNE ROUND (X. IX

C 011 " D i " RO UI1 INE HI C NVER. A tEAL VALUE ., TI X: E NtARESI
C IN1EGER VALUE. IN OTHER BRDS, IX I ROUNDED UP IHEN NEESSARv.

I= INTUXJ
RX = AiNTUs;

L
"'HEK I NESP iVE OR FOS 1 TE

100



14.5

C

*~ ! V'

4 90 

I V

-2 4 0 

4000

.2011

24020
2 4130

2'4 15I

4080
4090
4100

24
1

2 (

24140
I 15ij

24-0 0

24 2210
2423-0

24235 0

.d
1

24260

24280

2429o

24310

24330

2440
24450
2430

2440
24450
24420
24430244 4 6
.r44570-1

C

100 CONTiNUE

PENERATE A NEW STORM. TRST TURN STORM FLA; 8 N.EJND N

STORM DURATION. THEN SELEC A STORM DEPTI

STORM =ON
CALL EXPO tiRMEANH Tf

ALPHA = TR/TMIEAN

CILL UAMMAD (ALPHABETM. !

CONVERT STORM DURATION TO Tu NEAREST IPEOER VAILUE.

CALL RD:UND TR.IT )

4INIMUM TOPM DURATiON iS ONE HOUR.

IF iTR .EO. 0) II =

UPDATE THE TIME lLL END OF STORM.

JHREOS = JHOUR + I1P - 1
JSINCE = 0

COMPUTE THE HOURLY RAINFALL DEPTH

RAIN = U/FLOATTITR)
C

RETURN

-. i) Z n'TINUE

IF ( STORM .E. ON ) 80 10 200

S L.P.M FLAS IS OFF. NOW CHECK IF WE HAVE ENDED THE LATESI NE-
SidhM PERIOD.

iF *JHOUR .81. JHNEXT 80 TO 100

STIlLL IN ETWEEN SiORMS. iHEREFORE SET RAIN C. AND REiURN.
ALSO INCREMENT THE COUNTER FOR TIME SINCE LAST STiRM.

JSINCE = JSINCE + 1

D = 0.0
RAIN 0 .0
RETURN



146

4 4 8 0'

IN

244

245 4
24 55
I I4"

4 042

246 t;

4 7; 3

-4 80

2482(1

248321
24?4(1

24840

24' 76

2492(1
2473(1

2494(1

24951

249731

2498c'

24 880
A 4. Q,

24 1 Q

2 49 10
2 4-2 y

rAiN = 0.0

END

................................ ,...............................,.

SUBROUTINE EXPO (EM.T)

COMMON 1SEED/ ISEED

SUBROUTINE T0 &ENEATE EXPONENTIALLY EISTRI&IIED RAN11OM NUMBERS
EM = MEAN OF THE OISTRIUTiOlN

i= RANDOM VARABLE

STORM FLAB IS ON. NOW CHECK TO SEE IF THE STORM ENDED.

iF JHUUR .6. JHREOS) 60 TIE 300

iHE STORM iS STILL BOIN6 0N. iEREFURE, COMPUTE RAIN AND REIjHrN.

RAIN = 0.FLOAT(IRO

RET URN

%. CON U iNE

STURM = F

SIORM ENDED. SELECT THE NEXT FIME PWEINEEN 1FM.

CONVERT IME BETWEEN STORMS TO NEAREST INTESEF VALTE.

tALL AUl ( .ti )

rIINI""'4 
'! ' Ik EEWtN SiLPRPi IS U1%E 4U.

tF I .Et. U it =

UprHE4n THE TIME TILL NEXT 'RM
jPL--. .. '..t- -.. - : - S ,..I

ORNEXI = JHOUR + ib - 1
JS!NCE = 1

C

c

C

C
C
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E NERTE-I 0, I 1

AS NE DRANDU (iX, iSEED.R)
Ri.,Jl (IX,!I.EED,R)

, II =

CXXXXILL
LHLL

T -'- TWi INVERSE OFi T" "ii' *ai PH.-.. s. ., ....... t .s. ..A 2 ta~l ,.

5~ 1 . .

' 5ii IV

252

I.l U
Z31 I I

-IV.IILII

43UU

2,10I

.5

L4 10

.. Z

254i0

-o

2528')
2't4iJ

7 0

2536 4A

'39
5 4 9(1

f
CONWJN /WHNm/
COMMON iSEEO/
Of1 N II

i~RN

1 = .

WhM = ALPH - FLOATi

C ai 5.9 00 U..X. K, GAMAL;HBi
EUN RA 1 H , U= 7 ' E12.5 2X. 2 . ~=5,2X 2

t fil i 11 a
.. Y.. 'A H =*2.. 1 - T

C

L

IN = I IEE

PAAAALL PrhNil-01 " I SED,

CA LL RAND' (X. ISEED.P

U = R*U

92' FORMAT

I5-
50' CONTINUE

C

, R, J

INLEi .~ Q b~ ~~I 5 R

X = -ALO U)

IF ( 01M. E . 1- 0000-1 I 10 LT 100

X = BETA*x

L

I -t1*M t!N
RE [URN

iiU

11

SU'LROU"! NE 15plAlA! I - . - , ET ,
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-- j0 L

2550 30 FORMhT (1 iH' CE~L L '.X, A ,E1t.5i

BRIX = ISEED
25 zjjCXX hLL RANDUi (i&.IEEu.F

25590CALL RANL'I (iYiSEED.R)
2560 Z =-P.LOE (R1

2562 C N iiE(5.9~4O)9
z56 i 94' FDRHA ir8. TRACE 3~ .- R=1.1. L=.12

2540 V :

.MM~ L

f- II P-N IrIL 1 UE ~

.1 = ISEE
'56C I I RANDU E. I SEE . .

Z33Fv CALL AND EIREC E. iC S

2;r/dj I X=IS

LiMUJ L

258i0 Cu CHIE UNDEE CE C T

25840 C CN~IN ~ ~AT~PTD~ IS ACLTN H

4O (0- S FORMR HOF DE. T HRjCE!" 5Ai 1NS OF 2S(
25/ C 'NJ SE TO j ND I

5 C IAVUTE HAS E FOND E T

C5Oo CON SUE THISV RSE. q THEMADENLuErORN)=+70

P11 I ED 4rLTLYA-
25 C EM ND EN ARE EMUND 1:1INTL A OL
:mr r

V50 EM = U1**(i0aM
2580 C EN = U2**(1.0/(I.0- t: H

25820 C
2 583 0 c A MACAHINEt 1-1NDERFLOW OR GVERFLOW CAN EASILY OCCUR. I ES

25-840 C thmI !NSC BE ANTICIPATED 8Y FIRST uAllCiTNG THE

25 850 U 0 f 10' OF EM AND EN. tE LELESE2580 C AN- LP(N) H- 'CHINE DEPENDEN' BUT HAS NEVER]HLS
BEEN BE'1O LETWEE -370 AND +3.0 IN HIS PRGRAM.

25B 0 C FAVALUE OF H"S BENFUND "ELOW H RNEA EUL
MY,9 C rF LOPm OR EN)= -3. it) U=E . it A VALUE GHAS BEEN

25I OUND 47woVE THIS R;'N'--'. THEN L06 iEM OR EN) = +37.0.

2i1 : E M AN D E N (4RE fF.EN F0U N D BY TAIWINP. THE APPROPRIAJE ANTIL-'06:5

25920 C
2 5 94 ( E ML1 = " 0 ( 1/ 6-A M AL 0 61 tuU 1
2 59"t50 c

25960 fF t-EL1 . JE - V. .HD
25970 1 EXLO .LE. +3M. 60 Tn. 110
259il-0 C

2599u iWARN = IWARN + 1
26000 IF ( EML1O .ST. +37.0 ) EML1L = +37.0
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IF ( EML10 .LT. -37.0 EMLO= -37.0

110 EM = 10.0**EMLi
P

P

ENLIO = (1.0/(1.0 - 4M*iLOB1i(U2

9A A s
26101

.6040

Lb, v

"oI V(i

itI d "

r26190

26260'

Zb ^-,

6340

"A.0 Q

4 10

6AIY

26 9p)

6 411

26480

.L-6510

4ND.
ni T v2

) EvLw = +.
ENLi= -37.0

I = I(f~4~I~~IiIi

WKiTE

M9 " F0RM (TH.1i2.EE'CE E J, .. 1= '"12.5.
02= 12.5, E .H. 'E'.-
EML= 1 2.5' ENLI=, 1 2.5)

SM +EP .1. 1 A l

2Vf CONTINUE
C

WpITE (i 5001
500 FORM i ' END OF Db LOOP IN bEIh SU:SE tION OF -

sTOP

C
Ai1IY = EM/IEM +

S= B~n( + y*b)

EIU
ENO

SUSROUTINE RAND~u (i1Y"U)

6ENERATES P UNIFORM nlSTRiPU-TIN

1Y 1X*65539
IF (IV) 120.220

1V = IV +2147483647 + I
YFL = lH
YFL = YFL*.4656613E-9

L

IF ( ENL1O .6E. -37. .
E ENL 10 .E. +37.0

INiRN = iWARN + 1
IF TENLi .8T. +37.0

ENLIi .L1. -37.(

L

C
C

0 U

20

C



15 0

C

ENTR R ANDI1 IX,!Y.YFL

,FL= RANN0)

2b52)

26 53 5U26540

266 0

'A 1

7 640 

666v

26680

16840

2 6 8711i

26880

26780

26790

Alf 0 

26930

26940

26950
2689'
2000

2*7 0

202

2 6 90
( j A

Z63 7 .

ROUTINE TO COMPUTE THE FIRST THREE MOMENTS OF INTEREST
--- MEAN --- VARIANCE --- SKEW COEFFICIENT -----------

AM XVAR XSKE
C

TRACE = F
IF UtnMLs .tw. JON,

90 FORMAT (' STATU')
WI. - J, J-

SUM = X + SUM
SuMS1 = 5

*A + iUi,'

i ..3 = .**3. V 0(13

IF TRACE .E?. ON'F
902 FCRti ' ST(Y 2)

C
UPDATE THE MEAN AND vARIANCE COMPUTATION

Xt'MN = SU(1/ N

XVAR = SUMS9/N
IF SKEW .LI.

XM3 = SUM3/N -

- XBAR*XBAR

- ,U.I IN *t!U . l.I t3.* BA-*-UM,.HYN + ?.Ii*XB*"R**3.C-

IF (TRACE .EQ. !ON') WRITE (5,903)
903 FORMAT ' STAT3')

IF (N .LE. 2) RETURN

COMPUTE SKEW COEFFICIENT

IF (XVAR .IT. 0.000011 60 TO 100
XSKEW = 0.0
60 TO 999

100 CONTINUE

FACTOR = FLOAT(N*N)/FLOAT((N-i)*(N-2))

C
RETURN
END

c ........................................... ................. .........
L.
C

S1)BROUT1NE STej(XUM,SUMS.SUM3.XBAR,XV.SkEN.N)

C

C

CC'

C

NI i I I" .9 02.,.



XSKEW F A CTOR*XM3 (IXVAR*SQRT(XVAR))
C

IF (TRACE .EQ. 'ON') WRITE (5,904)
9U4 FORMAT (' STAT4'i

IF (RACE .E. 'ON'l WRITE (5.905) N, XSKEW. FACIOR. XVPR
V5 IFORM T (10.3(142.5,2 X
999 RETURN

END

C............................................... ............... .

SUBRO~ilI HR (.A. X. 11,BASE)
CS
C SiJ8ROU)INE 1O UFDAdE THE FREQUENCT HiSiOBRAiMS

27030
27040
2050

08

i7 01 Q

2714V

-z j i

26

7 A

'Qn, -VV
..7 ,35 1 (1

2I;0

I U'

I u

2 4
7 440

21450
2460

4 70

112 v

L5U

_.,vvv

27 510

25-')
; 751I

2530

IN. is.

c

D o I ( . .Ac E 1 * T 1 '1 0 1
DP 10 i U =I

RETURN
IOC CONTiNUE

I 4M, =, - , , i-
"MAX =B4-E + 'A*'T

WRITE (IS.90IA MAX.X
FORM T I i4 '' VALUE

-I H i
8REMTER IHIN ',E12.5, WAS FOUND. Y =

RETURN
E'ND

SUSRoUTINE PRINTH ,NM'X.DtbSE EAA

PRiINT OUT NOR1IMLiZED H15TORM P O- r E~TC' a
C IN U1 , L Nt .MI. Irb Ur-- -,NEtHl D I

JOMM"N /10/ IM.I-~B

INTEGER H
DIMENS ION
DIMENSION
DIMENSION

H(NMA)
TITLE'A)

A(10)

D O, N 1 J iH, "

C

C
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.- 4 -,N;SR*LE THE HISTOGRAM ELEMENTS

0 C 0 TO 0
27 ) O 50 1 = l.NMAX

7 8' N = hi)
27=90 X = 100.0*(FLOAT N)iFLOkI(NDAT A)

00 CALL ROUND (X,1W,

AF C IF(NMAX.EQ.,11)WRTE(150M)I.NMAXN.Aiw
272 I0 FORMAhI5,1X,~15,qX, 115,I ,E2. -,Ell.5,1.

2 630 H(l) = IH
2/64 0 5 CONTINUE

I CONTINUE

WRITE S . 1i)
278 910 FORhei (INI,l5tSH )/ i. ;(6 U

Go70 90G FuR"ei (uN ,l4X.'Hi5TO8RAM ur ."iS, (PERLENT/
10 1 5 H = ..

Yii I I-1 z

69 20 Ell'= 1
27730~~W I T+E .lS. NA (TI A =, X-a

0P Oh ItD77 AU 0 18 ku!=o . MAX .1(

S= i + N-)

27Il, I N NTiNW

27830 NWRITE (IS.200!(~~-).=,h

27840 ~ ~ ~ ~ P H0 F11i(H.1(X1)

27IV L

0i7 7 6 0 T -I

,.1 7 I'~ .I A

97'9 CO

2791000 350 K = 1.lv
2- 2 35h' jjj TA(J) = .(.-.+d.H*fi + . S

27l WRITE (S,400) (H 8),K=1,10)
27960 400 FORhIT N ,10(1XF. 2//)

390 100 CONINUE
2k400 C

V L

28020 ET URN
28ii3i END

I'D40 C



153

SUBROUTINE SOLRAD (R D,TIST9,2TTB,NMAXCCA,CCBPDF.,OOR .
S SWRCLD..E ,M.CCBRCCSDRH, SELSON

SUBROUTINE SOLRAD COMPUTES INCIDENT SOLAR
RADIATION ON THE GROUND OR ON THE !UP OF A
VEGETAL CANOPY DURING A SPECIFIED iNTERVAL OF TiME

9Ani

28080

itI IV

Y iJ

289

t '

210,
28.30

L834O

28370

z vC

'28390

28 410

ILA IN

"'844i-

.'2I V

28470

2 2'jU

2 I9Cs

284 0

2835 40.

BEGINNING OF iNTERVAL - STANDARD i!ME
ENo OF INTERV2L - STPNDARD ImE

CLEAR SKY R-DiiIoN - LANGLY

CLOUD LOVER 0.0 - CLD - 0)
TOTAL INCIDENT SOLR RDI !ON - LNiL
SUNRISE

;s = S U NEi
1 = BEGINNING OF INTERYML OF iNTE Rbl ION - LciAL WUl;

I2 = END OF INIERVaL OF 1NTEb AiON - LOCA L
rldV = RELH 1i VE JU L 11AN D A E

jfi L-w = Qs I ApiHp

PDFu = PROBABil IT DENSITY FUNI'T-i flTrR,-t)

FOR NOISE TERM IN CLOUD COVER MODEL
PQDTYP = iNDiCATES IF USER WAN-' 1RSKY P-C 1u1ATINS ONLY
COORD = COOROINfTE OF THE INTERVLSr 0F ,DF

DOUBLE PRECISION
DOUBLE PRECISION

P.ANOLE

CLEAR.RADTYP
ISOLRD. DEBUG (ii

DIMENSION PDF(i), COORDLi?
DIMENSION RH(1),C RILCCSD(i),BETi),GhM(1)
INTEGER SEASONU')
INTEGER RJD
COMMON /ORBiT/ PHiTAsThtALEPEiW
COMMON /RTYPE/ RADTYP
COMMON /SEED/ ISEED
COMMON /DRUG/ NBU,DEBU6
COMMON /10/ IN. ii b
DTA ISOALRD 1'0LRAD/
OATH CLE-R /'LE S

COMP"TE DECLiNATION, SUNRISE .ND fl1 Et

CALL DEL (RJD.1EL T , S

SCREENI"S TO "E-ER"INE THE PROPER iNIhRVUL OF iNTRSR, iAN

1 TE 17 J E ''S R O E. qi 8.' T

IF (STi .LE.SR.ANOST2.LE.SR) 60 ST 12. G
IF ("Ti . E.SR .MND.T2.0E.SR ahNO.T2.LE.5Si GO TO 10

S:T2
LSKY
LLL.
SWR

C

C

C
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-F (Si.LE.SR.AND.ST2.E.SS( 60 T. 140
ST64F (Si.RE.S.A NU.ST2.LE.SS 60 10 150
28,8b DF (SVi.LE.SS.AND.S2.BE.SS) EU 10 160

289 F iSY1.SE.SS. TO2.ES)601 22.a0 60IUL

2 C T2 IS IN THE o* WHiLE STI 1 LL 

2 0 C-. v23 1"" CONiNUE
A4F (.T2.6.SR 60 TO 130

bd63 L

L6660 C NO s.RTWAVE RA i~Ti11N IN THiS INTE RvL

28680 120 SKY = 0.

28720 O 10 500

LP 
H

L84 C PRT OF iIERVAL COiIES AFTER SUNRISE. SET BEBiNNiN8
28750 C F iNTERVAL EOUAL TO THE LOCAL HOUR AN8LE OF SUNRJSE.
28760 C HEN CONvERT ENDINS iNE TO LOCAL HOUR 4NSLE,

2"790~ K11 Y, = Tii 1 0-

LN70 1 = .uij/52)

I,$I

7A, , tj L FNTE6RA i0N iNERKL INCLUDES ENTiRE INIERRL FRON SUNRISE
L83 I T' SUNSET

.-850 140 Ti = iI-,USR)
I= TU4SS

28870 60 10 500
28880 C
28890 C INTE R i0 N INTERVAL IS ENTiRELY NITHiN SUNSHINE RE-Uji

.490 C
28910 150 i = U(S7ii

L, =U 12 = iU(ST2)
29.30 60 TO 500
2840 C
28950 C ENDIN6 TIME OCCURS AFTER SUNSET
28960 C

28a98a0 1 TAU(SS)
2 59 90 C
29000 C COMPUTE CLEAR SKY SOLAR RADIATIN FOR THE

2"I) C TNTERVAL TiI TO 12
Q9020 c

93" 500 PONTINUE
It"4ALL CLRSKY Ri.I2,NMAX.CSKY,SIALPH, 1ELTI)

9060 C ETE iN L I2900 C DEERMINE CLAUD COVER
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2?070 C
29080 800 CONTINUE
29090 IF (RADTYP.E .CLEAR) 60 TO 900
29100 C 60 TO 901
29110 CALL COVER (RJD.CCA,CCB,PDF,N, COORDSEASON, TTBETA, M.,CCAR.
29120 1 CCSD,RHOCLD)
29130 801 CONTINUE
29140 C
79150 C COMPUTE CLOUDY SKY SOLAR RADIATION
29160 C
29170 SWR = CSKY*(1.0 - 0.65*CLD*CLD)
29180 60 TO 950
29190 C
29200 900 SWR = CSKY
29210
29 22 ?5 CONTINUE
292-10 C

'924 C DEBUG OPTION

29 "0 irCJ.' i~u290ii: (NBUG.; a.fi 'o 'fn 1
DO 1000 = 1,NkU

IF (OENJBU(''NE.''UL ' TO '"100
'v 3.; N i l .18.1050) R 0i E , QT .e% P Q q CS , 9 LP. U

291" FURMAT /lH , 'UBR uT1 OI NE zLR ' ' =
1 74.2X.'ST =' .3.

Ki33 2 F7.3,21,'SS ='.F".3,2.'Tl ='%F7.3, 2X,'=
934 0 3 F7.3/T20.'CSKY =' .2 2 X, 'SIALPH =F8.3,

4 X.'CLO ='.F7.3)
360 1000 CONTINUE

:930 1100 CONTINUE
2Q390 RETURN
29400 END
29410 C
29420 C ....................................................
29430 C
29440 C
29450 SUBROUTINE CLRSKY (RJD,Tl.IYNMAX,CSKY,SlALPHDELTA)
29460 C
2Y470 C SUBROUTINE TO NUMERICALLY INTEGRATE THE
29480 C EQUATION FOR CLEAR SKY RADIATION. SIMPSONS

490 C RULE IS USED.
295OO C
2510 C DELTA = DECLINATION OF THE SUN (RADIANS)
r.520 C PHI = OBSERVERS LATITUDE (RADIANS)
29530 C EN = TURBIDITY FACTOR
29540 C = 2.0 FOR CLEAR MOUNTAIN A IR

29550 C = 4-5 FOR SM066 URBAN AREAS
29560 C N = SOLAR CONSTANT = 120. LANGIY/HR
29570 C W IS READ IN AS A VARIABLE TO ALLOW THE USER TO CHOOSE
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_9580 W WHICH V'LUE OF N IS AiPPROPRIPTE.
590 C RJD = RELdiVE JULiAN DATE

29 0 C 11 = HOUR NLE AT bEGiNNiNG OF INTERVAL
2610 C T = HOUR "N5LE AT END OF iNTERALT

C NMAX =NUER OF SUiNTERVALS 2.4,...
2 v= "iNiL VALUE iF ! IS PbLEH ;u iAeIflp f

4 C iALFH = SIN LFHAW. HERE HLFHA S TE ANGLE
Z.,5 to IN 4 1.11HTIO 1 G IN W1 ,HE H110R i N AL (14" I N

_tt ALPHA = AN-LE OF RADIHIION (HADiA'

REFERENCE FOR SIMPSONS RULE
29169 1 TI PROGRAMMABLIE 58/59 MASTER LIBRARy

29700j TEXA"S INSiRUPENTS INCORFO1TRHD, 4177 12-1

"'t COMMON !DBUEI NbU6.DEAUb
297 r HMON tOR I/ PH1THETAS.YHETAL.EP.ETW
4v COMMON /AIMOS/ EN

COMMON /10 IN,ISi
INIEiER RJD

2I7IV DOU8LE PREClSION ICS YDE'U6(1)
D AT iPC S / L RS''

- - - L:, u1 --- fe
90 IBS =N L S IVY

29 84 0 IF (NbUS. . E. '0 U Y

29850 DO 400 1 = ,: U
2960 C

iF (DEBUB(iNE. SKYi 0 10 900
29880I8U8 = I
29890 O TO 'IIQ

.900 900 LONIlNUE
Cal0 C

~2C'2 910 CONiNUE

IF (i8U8.E.) f it V
29950 WPUE :IB.9301 RJD1Tj,72,NMAX

29960 930 FORNAT I// ',in. tJTINE CLRSKT42 T.'RJD
Z I5,2X, ' . F6.3.'22 '.F6.3 ,,'NMAX ',15)

299 0 C
L1YY9J 10 CONiNUE

30000 C
300i0 C
30020 C DO LOOP PERFORMS iNTEBRATION BY SIMPSON'S RULE
300.30 c
30(.40 X= 0.0
30050 F=0
3060 iMAX = NMAX + 1
30070 C
30080 C
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D'= (12 - T1)/NMAX
IF (D.6E.0.0) 60 TO
D = ( 6.28318 - T1 +

70 CONTINUE

70
T2 )/NMAX

DO 100 NN = 1,iMAX

30090
30100
30110
30120
30130
30140
30150
"0160

70170

3u190
3'v200
3210
.-" iI9J

3 02- u

7 ) , I

30lz0

3h270
30380

30390

30410
30320

~40

30450
30460
30370

30480

30490
30500
30510

30430
3f0440

30460
30511

.3u480
3j490
30530

30560
305 -70

30590

C
ALPHA = fSiN(SIALPH)
IF (ALPHA .9T. 0.016) 90 TO 40
IF ( ALPHA .LI. 0.0 i ALPHA = 0.0
IF ( SiALPH .LT. 0.0 ) SIALPH = 0.0

S= 1. 293454*ALPHA*SIALPH

L0 TO 45

40 CONTiNUE

X PEX(-EN* (0.128 - 0.054*AL O 4*i.SIALPHL/S iALPHl*SIALPH

45 CONTiNUE

IF (MO6N 21.NE.0) TO 20(i

M=2

C
C

C

C
C

N=NN-1

COMPUTE CURRENT HOUR ANLE

T = TI + N*D

COMPUTE SIN(ALPHA)

SIALPH = SIN(DELTA *SIN(PHiW + C1S(DELT *COS(FHI)*COS( T

CHECK TO PREVENT DIVISION EY ZERO OF USING ZERG
AS THE ARGUMENT OF A LOG FUNCTION

CONSIDER THE TERM

= .1 - 0.a4
WHEN ALPHA APPROACHES ZERO, THE DECAY FUNCTION STARTS TO HO1W.
THIS OCCURS DUE TO POLES THAT EXIST i 'HE ENDS OF THE iNTERVAL
OF INTEGRATION. AN APPROXIMATION TO THE DECAY FUNCTION WAS
MADE THAT CONSISTED OF A STRAIgHT LINE EXTRAPOLATION OF t;E
DECAY FUNCTION FROM ALPHA = 0.016 TO ZERO.

C

p

C

C



As0 IF (N.E9.vi M=i
IF IN.EQ.NMAX) M=1
F=F + MIX
H9 TO 50

10640

2"' 200 F=F + 4*X

n In a ri 3  is-'sPe;,.. n--m -, 1 ON

36 50 IF (I bUi.E.0 (0 1 _

FR 92 A F 'ei W 15 1 N = 4 =FT...'SILPH = F..

-i !,, . E

Shil CU0INU

L

7-0780 C COMFU rE CORRECT ION FAC OR FOR ELL 1 . 1C A i. ! k7

0 7 Q,) C

381(! F 1.000 + 0.017*C05(A. 3*FiR~T(lb6 - RD/6.
820 C

U080 C'di = ( 12.0*60. .141*F*/IR*R)

30KY) P DEBUS OFTION

3iF (iBi(.E .4)) r0 1W ,0
3850 WRiHE (1B.940) FR,.,SKf

d" 9V 940 FORMAI (1H .T25,%F = ,El2.:.2x,'R
3i94) i'W =',J83. 2x, 'CSiK =',E42.3

092) 3) 0 CONTINUE
f93 REIURN

3 0 94 END
3u95C' C

960 ................ ....................................
30970 C
30980 C

3.0994) SUjRAUTINE COVER .A.,OF.NDSESONqIBqTBET, CBA4,
310Cb 1 CiiR0 ,CLi)
31Rd10 C
31020 iNTEBER RaDSEASON(I)
31030 DIMENSION PDF(1).^ RD(1)
31040 DIMENSION RH(1).CCBR(i).CCSD(l),BET1).BAM(f)
31050 COMMON /CLDCOV/ C!
31060 COMMON /LEAP/ LCHECK
31070 COMMON ISEAS/ NSEAS
31080 COMMON /DBUB/ NBUG.DEBtU
31090 COMMON /10/ IN,1S,14
311 )4 COMMON /STORMS/ STORM



31 L) DOUBLE PRECISION ICOvERDEBU6(1)
;1 Lt DATA ICOVER /'COVER'i
p)130 DATA N/'ON'/. OFF/'OFFV/

31150 C SEASON = ARRAY CONTAINING RELATIVE JULIAN O.TES OF THE FiRST De
31160 C OF EACH SEASON
3i 170 C DF = DISCRETE PROBABILITY DENSITY FUNC.iON OF CLOUD COVE.
31160 C COORD = COORDINATES OF PD (1I.E. INTERVALS)
31190 C N = NUMBER OF IN!ERVALS IN FDF. DIMENSION OF FP

iA200 C AND COORD 15 N* (NUMBER OF SEASONS OF CLOUD
.i2i0 C COVER PARAMETERS)
31220 C ISEAS = CURRENT SEASON
31230 B = TIME BETWEEN STORMS (HOURS)
I1240 T T = TIME SINCE LAST STORM (HOURS)
31250 C CCBAR = MEAN CLOUD COVER
3 '6" CCSD = STANDARD DEVIATION OF CLOUD COVER
312 70 C RHO = LAG-1 AUTOCORRELA7TON COEFFT11ENT
31 r BETA = TRANSIION DECAY PARAMETEg
10 C 6AM = TRANSIIO DECAY PARAMETER

33 A NSEAS = NUMBER OF SEASONS PER YEAR
31'i" C Arw = -ANDON VARIATE FOR THE NOISE TERM iN HE CLOUD COVER

MODEL
Iv C = PREVIOUS VALUE OF THE AR(1) PROCESS

31340 C C2 = CURRENT VALUE OF THE AR I PRUCESS
31350 C F = VALUE OF THE MODULATION FUNCi IN
31360 C uL = CLOUD COVER

310 C DETERMINE 'HE CURRENT SEASON
13 9 C

31400 iF (NSEAS. i1) 0 T0 50
1410 SEAS

31420 2O 0 150
3i430 C
31440 50 CONTiNUE
7,450 IF (RJD .LIT. SE SON(NSEAS+LCHECK*NSEASP 0 T 60
31460 = NSEAS

31470 ^0 Ii0150

31480 60 CONTINUE
31490 C
31500 C
31510 DO 100 i=1,NSEAS

520 IF (R D.DE.SEASON(i + LCHECK*NSEAS)) 60 TO 100
3i530 EA= -
.- V G T0 TO 150

31550 loO CONTINUE
WRITE (S, 160)

i57O 160 FORMAT (iH1,//,SEASON SELECTiON FAILED IN SUbRAUTINE COVER')
STOP

Q590 150 CONINUE
31600 C
31610 C



i60

COMPUTE SIUCHASTiC COMPONENT

HM= RV0(PDF, NA. OORD,1SE1S)

C2 =HO(ISEAS*i + 1( .-RH0 ISE9S*RHO(ISEIi"Sn*
I L - CC =WR(ISES

A+ R(ISEPE)*(1. -

1 A40

I 'J

316

3)7
3160

3700

130

31940

'I750

3179(1
3I80,

Lj1- A
Y020

'50

0 Ci0

3180

32100
32110
312

IF 0SIORM .E. uFF v

LL

CLN = 1.U--10 300
201 CONiNUE

BE = ET4ISEAS)*I
SEXP = AISA)(-i

K I E F IEXP SE SEXF FILL CAUSE A MACHiNE
C UNUERFLOW WHEN USED AS THE HR-UMENT IN THE- EP FUNION.

b-IF (EiF .81. 37.O*PALD5(i0.), SEXF =37.c*PLOG(fi.

H aa H-a a i

COMPUTE AVERA-E CLOUD COVER FOR iNtEVHL

CL 1 CCRiSEAS) + (L.W -
iF 'CL6D.F.i.0 CLLD = 1.00

IF ("LO.LT.U.C) CLO = 0.00
,00 CONTINUE

CCAR1ISEAS1 *(i.0 -F, + C2*

DEBUG OPTION

IF (NDUG. E9.0) GO I L10
DO 900 I = I.NBU6
IF (DEBU(I).NE.iCOVER) 80 1o 900
WRITE (18.920) RJD.ISEAS,C1,C2.ARV . LD

920 FORMAT ///i1H ,'SUBROUTINE COVER'.2X,'RJD =1,15.2X.
1 'iSEAS ='.I4.2.'CI ='F7.3q2X,'1r =',F731
2' RAF.3.2X,'? ',F6.3,2X.'CLD ='.F5.3

WRITE Q8,930) BET (ISEAS),AM(BIEA-).TB.T
930 FORMAT (H ,5ErA= ',E2.5,2X.'SAM= ',El2.5,2x,

C

C

F
iF L STORM. VMPL!E T.F

SEa- CL = i.0 Caid~ ByPS

uHECK Hi SEE iF t* STORM iS SiNiGi OH,
M 4'U I I N"iiTON. IF WOIr I UN.

iiE MfOfliL LN Nil 1 N4'.

L
F

C
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2130 $ 'TB= ,E12.5.2,' = '.E12.5)
32140 900 CONTINUE

32j5) r

32160 910 CONTINUE
321/0 C
"2180 C SAVE CURRENT VALUE OF THE STOCHASTIC COMPONENT FOR
2190 C USE IN THE NEXT TIME PERIOD

32200 C
2210 CL C2

3 2220 C
32230 RETURN
32240 END
32250 C
62260 C ............................................................. . . . .
'2270 C

32280 C
FUNCTION ARVA (PDF,NAB.O0RD.ISEAS)

32310 I FUNCION -RVA SELECTS A RANDOM VARIABLE FROM AIN
20 C ARBITRARY DISCRETE PROBABILITY MASS FUNCTiON

32330 C
2340 C PDF = DISCREIE PROBABILITY DENSIY FUNCTION

,35 C N = NUMBER OF INTERVALS
3230 f w, = LONER LIMIT OF U(A.B

L2370 C B = UPPER LIMIT OF U(A,B)
2380 C ISEED = SEED FOR RANDU

3239V C COOR = CONTAINS CU0eOINATES OF THE INIERVALS
32400 C OF PDF. (CORD(i-11.LT.XAND.X.LE.C00RU ))
12410 C
32420 C
32430 REAL P"F(!). PEAK, COO(1)
72440 COMMON ISEE/ ISEED
3245 0 COMMON /DBUSi NBUi, DEBUG
32460 COMMON /10/ iN.IS, IB
32470 DOUBLE PRECISION iARVA.DEBUG(1)

2480 DATA lARVA /'ARVA'/
72490
32500 C FIND !HE PEAK OF THE DISTRIBU'iON
12510 C
32520 PEAK = 0.0
32530 DO 100 I = 1,N
2540 IF (PDF,SEAS-1)*N +1).6T.PEAK) PEAK = PDFf ISEAS-i)*N +1)

32550 100 CONTINUE
32560 C
32570 C SELECT THE FIRST RANDOM NUMBER FROM U(AB)
2580 C
'2590 150 IX = ISEED

r2600 CALL RANDI (IXISEEDR)
2610 C CALL RANDU (IXISEER)
32620 Ul = A + (B-A) * R
32630 C



I1.L

-24i C FIND WHICH INTERVAL U! BELONGS TO
7 5 L

3266 0020 1 = 1,NIF I' I U Nt
-TIF (U .T. CU0RP('ISEAS-1)*N + 1 GO O 2'

34 ( -S h5-I)*N ti
G" TO1 300

I7f 2 CONTINUE
I20 WR I TE (15, 250

Z. 250 FORM 1i. SU1 U1NE 1R4 -- Ul iS REER
2THPAN THE AX. IMUM ITERVHAL FOR THE Oi4CRETE FDr

32 40 3t,
50 300 CONTINUE

3270 CLLULAtE ~i* E ELF]T~I( CaiiERiON

34 /79 t= r~i ! /tH5

SIA = iSEE

L22 ChLL RANDLJ(Ux.iSEEO.U2)

7!)40 -LEbU! AFIICN

iF (NU1.E .0 X I q, FD
4i C DPU .0F= i'NU
50 IF (DEBUI) E. TO 500

20 WRITE ilb.550 PEA U! Ui,
gf"1) 55U ,RMATI 1//l 'FUNPi T'' Vh ,2X. 'NERA". =.. PE.,

32910 1 'UI = ?.3,, 09 =' 3 'F = ' 71
U )500 C 0NT ilJuE

3Th40 b0 CONTINUE

L-C,0 ACEP OF.tr FE NtEt UlK~ w

39 IF (U2.T.F) 60 TO 150
90 ARVA=U!

3311) RETURN
33010 END
330 0 c
33030 C ............................... ,.......... ,..... . . . . . . . . . . .
3 340 C

JUD DUOJU I, , H,..V N. r in -D. A, P, X..- A R.0- U . I w .-- . .4 X'00SUBROUTINE MARKU r iN.RD ,O D.bHR.XDEJR ".1.

i3 v t/ - -. . I t M O t ~ t~ K f . t IU -1M 1i U 1 - 8 3 1 W 2N H'R-j0 IC MARKOY IS 4. SNERhL ROUTINE 1" COMPUTE STACHAS:1lC VAFRi4Th
338' C GENERATED BY A FIRST ORDER MARKOV PROCESS.
33090 C
5310 DIMENSION PDFi),CGORDi).XBAR(1).XDEV(1).XRHO(I)
3311u L

'11c C
33130 NSEAS = 1
33140 C
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3315G TO (200,300) K
33160 C

3170 200 CONTiNUE
i80 C

33190 C SECTION J -- USE THIS SECTION WHEN ARV IS SELECTED FROM
332l0 C AN ARBITRARY PDF WITH MEAN = XBAR AND
33210 C STANDARD DEVIATION = XDEV

33231 C DETERMINE THE RANDOM VARIATE

1-1 ARV = ARVA (PLFNAbCDORD.NSEAS)
'3260 C

2 X= XPAR(NSEAS) + XRH(NSEAS)*(XLAi - XBAR(NSEAS))
13 _2 8 0 SORT(1.0-XRHONSEAS)*XRHO NSEAS))*(ARV-XBAR(NSEAS)

'u C
30300 C

3331 60 O 0 00
3320 300 CONTINUE
3330 C
340 C SECTION 2 -- USE THIS SECTION WHEN APR IS FRAM A

3350 C STANDARDiZED NORMAL DISTRIBUTION ( Nioi
73360 C ARV =ARVA 4PDFNA,BC0ORDN^EA

.3170 C LL NORMAL (ARV)
33380 X= XBARINSEAS) + XRH14NSEAS)*(XLAGI - XBAR(NSEI,), +

3390 $ SUR!i(.0-XRHO(NSEAS)*XRHO(NSEAS) l*ARV*XDEVQNSEAS))
334jL 0"u

3341- C
7420 800 CONTINUE

3343f C
44u C

-450 
33460 C XLAGI COULD BE SET EQUAL 10 X Al THIS POINT OR CHECKED FUR
33470 C NEGATIVE NUMBERS. HOWEVER THE NATURE OF THESE CHECKS EEN
33480 C ON THE VARIATE BEING GENERATED. THEREFORE. THESE CHECKS ARE
.3490 C MADE IN THE CALLING ROUTINE WHERE THE IDENTITY OF THE VHw
.3500 C IS KNOWN ALONG WiIH THE PECULIARITIES ASSOCIATED WITH IT.

3352L IDEBU6 = 0
33530 IF (IDEBUG .EQ.0) RETURN
3540 WRITE (5,100) XBAR(NSEAS),XDEV(NSEAS,XRH(NSEAS,ARV.XLABiX
33550 100 FORMAT (1IX,6(E11.41X))
33560 RETURN
33570 END
33580 C
33590 C............................................ .................
33600 C

3610 SUBROUTINE LIMITS (DTSLRSTORHOT12,SIGMAT23)
33620 C
33630 C FIND LIMITS FOR lEMPERATURE INTEGRATION
1-3640 C
33650 C



1 4

33680

'7, 10
3'720

Afi

3350

300

-i

3 3 91 0.

33910

33980
33980

33400

34010

34020
%334 0 

340
34040

3140b0

3390 

34A70

340Q,0

34!00
34110
34120
34130
34140
34150
3460

C

C
p

lO = - DSL
T23 = 23.00 - DiTSL

IF (TDSL.LTO.0) 80 I0 50

FIND LiMiTS OF INTEGRATION WHEN OBSERVER IS
WEST OF THE STHNDARD MERIDIAN

FOR SUNRISE

RHO = INTIR+1.0) - L'iSL
IF 'RHO .LI. R9 RHO RHO + 1

FOR SUNSET

SIGMA = PNi'S+D - '0SL
IF (Sisma .LI. i) 5MM = S15MA + 1

I-R LULAL NOON

112 = 13.0 - PiSL.

110 75

i'flONTIhjUE

F IND LMITS 01 iNTEGRAT ION WHEN ObSERVER
IS EAST OF THE STANUARD MERIDIAN

RHO = AINT(R) - DISL
IF (RHO .LT. R) RHO = RHO + 1

C
SIBMA = AINT(S) - DTSL
IF 1S16MA .LT. 5) SIBMA = Si6MA + 1

T12 = 12.0 - DTSL
C

75 CONTiNUE
C

RETURN
END

C
L.... . . .. .........................................................

C

C
C
C

SUBROUTINE TEMPK (DELTA,PHI.P, IPRIME, K7. Ki, K K3. K4. K5, K6)

SUBROUTINE TEMPK COMPUTES THE COEFFICIENTS
FOR THE TEMPERATURE EQUATION

L

C

C
L.

C
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DELTA
PHI
B
TPRIME
K0-6
80-6

82P2

DECLINATION OF SUN IN RADIANS
LATITUDE IN RADIANS
VECTOR OF REGRESSION COEFFICIENTS
YESTERDAY"S TEMPERATURE AT 11 PM
COEFFICIENTS IN TEMPERATURE EQUATiON
EUUIYALENCED VARIABLES WITH B VECTOR ELEMENTS
CONSTANT = 2*PI/24
INTERMEDIATE VARIABLE USED FREQUEN1LY

34170
34180
34i90
34200
,421 Q

34230
34240
34250
34260
34-270
3428 0
34290
34300
34310
34320

34340
34350

34.3 7

34-9u

3)4400

34440
344A50

%447A .

34 51 4(-

343

54 00

34 630

34640'

34 650
3466 46J
46 70

C
P = 3.i45/12.0
82F2 = 1*81 + P*F

K = IFRIME

K =. BA*eiNLTA*SIN(FHL)/W

= *;i2*F0S;DELTL)*CoS(PHI iW

A4 = P*A2*jOtELA)*CS(LiJ/b, ...

K 5 = .Hl*;*P oq (ELT *L PH / B

K6~ ~ = P*1B* (ET)CSP H 1 iP22.

END

SUBROUTINE TEMPSN i ST, DTSL, R;,B, 0!,1, .K21 K3,y4 ,K5,K6,

CLO, KBAR, GTO, WSP, NDR, IMPLAG, THAT, T 
c

C

INTEGER i.BUG
DOUBLE PRECISION DEBUG(1), OTEMPS
REAL KO.KIK2,K3.4,K5,K6
REAL 10,11,I2,I3,i4,i5,I6,i7, KBAR

C
C
C

C
C
C

C
C

REAL K0.KlK2,K3,(4,K5,K6
DIMENSION B(1)

K" = Bil)
A-i = B(2)
82 = B(3
B3 = 8(4)

F

C

C
C



DIMENSION B(11

COMMON
COMMON
COMMON
COMMON

/INTEGI 0,11,T2.13,14.15.16, 7
.10/ IREAD. INRITE. IWBLI

/DBU/ NBUG. DEPUI
/SWITCH/ SWI CHI, SWICH2

3468 9

34120
3474O

34750

347770
34780
34790
3480'

34820

34870
.34880

3490 it

34940

34940

3470 4

34980
34990
35tjOO
3501u

35030
35040
35050
35060
35070
35080
35090
35100
35110
35120
35130
35140
35150
35160
35170
35180

STATEMENT FUNCTIONS FOR INTEHRALS 12 ND 13

FUiNCi A,)
FUNC2(A)
FUNC3 )

K2*(EX (1*A) - EXP(B1*Bi
EXPi*(K3*CS(P*A + K4*SINtP*,)
EXP(81*8)*0K6*SINIP*8) - K*C08f(P*li

SET DEBUG Fltii

108116 = I

SET SWiTCHES THiT EEI; E P1 i4 PR -EDICTOE --E P uE"

SWICHI = 1
SWICH2 =

B=
B4 = B(5)
15
86
8

= B(6)
= Q(7)
= P(s)

C8000 WRITE (5.9000) (8lJ),J= 48 )
C9000 FORMAT. (1H0,'TEMPS B VECTOR',5X, 4(E12.5,5X)/T20,4(E12.5,5X))
P
C

IF 4 SWICHI .EQ. 0 ) KBAR = 1.000000

P = 3.14159/12.00000

CONVERT STANDARD TIME 10 LOCAL TIME

C
C

C
r

L

C

C

C
C

r

C

C

DTA DITEMPS / 'TEMFSN 7 /

C

C
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T = TAU(ST)* 12.0/3.14159 - 12.035l
35200
35210

35230

35260
352 6u
35 2-0

3528,.

359
35106332 

340

353iJ

3 5 3 8 ( ...

35735380
35y9lj

3542

' If34,.J

c3544O
3.550

580
3590
3 600

6510

33640

3555u

35690

35 400
35 41

3 542
33- 3 U
S3 5 40 

357
v58

3 55 10

iF(IEBUS.E9.01 WRITE (IWi1E,10
10 FORMi1 (iN ,T40,6 2XE1O.3)/T

THE FORM OF INTE6RrLS i. 14,
FUN ALL TIMES a! THE DAY. 12
FORM DEPIENDI""N6 ON THE TIME OF

,uirutt 1I. 14. 15. 16. I

= Ki*(EXF(Si*1 - EXF(Si*TP

IF SWTIJ~I .E.O 3 l

T iO. , . .

i. 16, AND
1NV 13 WiLL

17 "RE THE 
VIN f I-

= 1.0-EX , -'I *EX, i~ )B
= 1.?QI-8*i(if +(174 l*5 *2. T(MLf+46 .)**6.

= I4*A *PI + 1

P

14

4ii CONINUE

iF ( SNiCH2 .EO. 0 60 TO 50

15 = B5*GT0*PP + 15

50 CONTiNUE

16 = B6*WSP*PP + 16

C

C

C

L

c
C
C
C
C

C
L

IF (QT .LT. 0.5 .AND. I .LT. 0.0 ) 60 TO 5
IF ST .6T.22.5 .AND. T .GT. 24. 60 TO 5
IF (T .LT. 0.0 1T = + 24.00
IF (1 .G. 24.00 1 - 24.00

5 CONTINUE

IN ADDii 0N TO SUNRISE AND SUNSET DETERMiNE THE LIMITS
OF TIHE RONGES OF THE TEMPERATURE EHUATiONS

10 -OTSL
123 = 12.0 - DSL
ILJ 3..U - IStL

VP = RI - 1.11

I

C
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.7 = ,*WDRP + TI

f CALCULATE SUbIOTAl

508101 = 11 + 14 + 15 + 16 + 17

75700

31 1 20

35740
35750
35760

33?V
3 579

352

35184 A

23'.5

5 8 5

,34

359 90
3600

b9iO

5OULU

36030

3tu40

3660 0

3600

360180
36090
361003

3 :0 1 .0
36100

36 120
36130
36140
36150

36160
36130

36200

F n.. B ) 60 10S100
C

* **'** RANGE I -- AFTER MIDNIGHT AND BEFORE SUNRISE

bII = :38101

,iO 10 900

RUi I .tt. N + L 60 1i 0
C

U******* RNNE~ --FiRST HOUR OR FRACTION AFiER SUN~lbt
C

.2 = FUNC1(1.R
12 = 12*KBAR

- FUNC2(1) + FUNC2(RI

13 = FUNC3(TI - FUNC3(RI
13 =.....*13

611 = 12 + 13 + SUBT

nO 10 900
C

C
200 IF( .GT. 112 ) 60 10 250

C

C

91 FUNCI(Ti-1.0i
3 = FUNC2(i

Q 3 = U N C2 T- 1.

m

LL

c

C

F.
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T12 = FUNClHT,T-1.0) - FUNC2T) + FUNC2{T-1.0)
12 = T12*KBAR + 12

IFiLDBUG.EU.0)WRITE(I8U6,991)KBAR, 12
991 FORMAT (2X, 'KBAR '. 2(E12.5,3X0)

36210
3 6222,0
36230
36240

3625v
36260
36270
36280

j6290
36300

36320
36330
6340

.6370

36400
36410
6420

36430
3b440
3A45o
6460

36470
36480
36490
36500

3651
36520
3o530
36540
36550
36560
36570

6580
36590
36600

36610

36620
3663ti
36640
36650
36060

667v
36680

6700
36710

p
GT = 12 + 13 + SUBTOT

60 10 900

C

250 iF (T .61. 112 + 1.0 ) 60 0 300

C
C********* RAN6E 4 -- FIRST HOUR AFTER LOCAL NOON
C

T12 = FUNCI(T,T-i.0) - FUNC2(T + FUNC2(T-1.0)
12 = IT2f*BAR + I?

C
1 =FUiNC3IIL.'n - rFJNC3(i-i.C'}

13 = T3*KBAR + 13
L

GT =12 + 13 + SUBTOT
60 TO 900

C
.3 iF I .6-. S ) 60 TO 400

C*'*t**** RANSE 5 -- AFTER LOCAL NOON BUT BEFORE SUNSET
FN

T12 = FUNCIT.T-1.0) -
z2 =1 *ItAF +. 12

Gil = 12 + 13 + 506101

FUNC2(T) + FUNC2(T-1.0)

400 IF ( .61T. S+1.0 1 60 TO 500
C
C
C******** RANGE 6 -- FIRST HOUR AFTER SUNSET

C

113 = FUNC3(T) - FUNC3(T-1.0)
13 = 113*KBAR + 13

F'
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112 = FUNCh(ST-1.0) - FUNC2(S) + FUNC2(T-i.0)
12 = I2*AR+ G2

T1= 12 + 13 + 5U810T

3620

3 754)
-6740

I3675f0

f Oct
36764)

36780
36800
36810

36.40
36850
36860

36880
368941

36910

374)50

369 60

36700

37080

3 90 

37090

3710

37120
37130
37140
37150
37160

37070
37080
37090
37100
37110
37120
37 130
37140
37150
37160

37190
37200
37210
-I22"V

500 CONTINUE

C******** RAN5E 7 -- AFTER SUNSET
C
C

NOTE: 12 DOES NOT CHAN6E WHEN I 6ST q
C 13 DOES NOT CHANGE WHEN T .GT. 12.0

1THUS USE 1HE PREViOUSLY COMPUTED VALUES FOR L2 h.ND 13
C THAT HAVE BEEN STORED IN THE COMMON ilNTES/

GTT = 12 + 13 + 1SUBT1

900 CONTINUE

NOW THAT THE FUNCOlN OTT HAS BEEN EVALUATED.
COMPUTE THE TEMPERATURE AT TIME .

IF(IDT('.E,.'T)WRIT'E(5,99i) .l
990 FORMAT ( 2X, 76T-T ',8(E12.5,3X,",

THAT = KO*EXP(-81*(T-IP)) + GTT*EXPH-81*T)
C
C
8010 WRITE (5,9010) THAT,K0,B1,TIP.6TT
C9010 FORMAT (IH0, 'TEMPSN', 6(E12.5,5x))
C
C
C

RETURN

C

C
C

C

C

80 TO 900

C

C
C
C

C
C
C
C

C
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ai23 5990 CONTINUE
3724Al C***************************************************************

37250 C
37260 C
7,270 C DEBU6 INFORMATION FOR TEMPSN
37280 C
37290 C
373U0 WRiTE (5,6000)

310 6000 FORMAT (1Hi/2(IH,10c(1H )/,.H+.25(4****)'

57330 WRITE (5,6005)
'"340 6005 FORMAT (18 ,A(4W**i44.'E TEMPSN',T61 ,10(4****)//
37350 C
37360 WRITE 5.6010) , T

3 o 6010 FORMAT (18 E PRAMEME q , l.1IL,2HIX.,I.
39 . H 'r1'i 3 I... .-~ a .

3780e13X. IHS; 15X, 4 C),F1li..4)

37400 WRITE (5.6020
3741i t'JZ FORMAT (//It, .' 0 a,'il2 j 2 12/ 3 , X

7420 $ 'K4' , K .I2;.'K&'
3743H C

37440 WRITE ,6V3-K,- K,2. WK4.15. 6
. 745'i 6030 FORMAT (18 ,9(3X.Eli.4)

37470 WRiTE (5.6040)
.3(491' 6040 FORMAT (111.1 .7H7X,0.121,28,142X.292,12.2H3,12X.2884,

3/490 $ 12X 2H85,-121. 28 ,12,I2X21
37500 C
37510 WRITE (5.6030) iB(M),M=,q9)
37520 C

37530 WRITE (5.6035)
37540 6 3,5 FORMT i .6X1 . 3 H CLD,1X.6HTMPL A 6Q,,31,1 X,mWDR

37550 WRITE (5.6030) CLO, TMPLA, w, WR
7560 C

3590 6050 FORMAT b aNT .X, H '8 ' 2 ,282X 12,12X,28i3. 121.2814,
3590 $ 12XHT5.P 2X.idI , 2812>7

37610 WRITE (5,5Q0aaa t'iI a .a 14.j5,16!.17

I620 WRITE (5,6 aa
V 6070 FuB. U OrMA (//!H .5X.4H*iME*iIX.4HlEMR)

37640 C
tDU5 WRITE (5,6030uTi.THAT

3660 C
7670 WRlTE (5.6070)
7690 6070 FORMAT (/18 ,25(48****))

3769 C

170 C

37730 0*C
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RETURN

C
L.......................................................................

SUSROUH1NE LON8WV (TF1.TF2.TDF1,ID2,CLD1LD2,LW)

77 40
3,775C374'0
.t J

0777v

3780

.8,

37840

37640

37 9"'3189'

3790

7930
3 N40

38(350
38(160

,.,u

IQ81

379

38100

38040
3850
38060
38070
38080

38190

38110

38230

38140
38 150
38160
3 a17 0
39180
3 190

38211,0
38220

3a240

COIIITE LONGWAVE RADiAiTLON

T....EMPERATURE IN DE8REES CELSIUS
CLD.... LOUD COVER (01= CL >=1)
L .COMPUTED LONGWAVE RADIATON

HDC.... DEWPOINT TEMPERATURE IN DEP C

VP.....VAPOR PRESSURE IN MiLLI8URS
SVP....SATURAIED VAP 'R PRESSURE IN MILLiARS

REAL LW

COMMUN /VAFORP/ VP

CONVER1 DE6 F iDEI L

TDAVE = (TDFi+iP2' P.iI

TIVE = iF1+1F21/2.0

IC = u(VE - . .
iDC = ITHAVE - 32.01)*15.0/9.0)

CONVE R ELSIUjS 10 FKELVIN

L= i .

DEFINE THE VALUE OF THE STEPHEN-DLT iMAN CONSTfANT
UCADL(CM**2 * MIN * K*4)

S = O.826E-10

DEFINE THE VALUE OF AlMOSPHERIC EMISSIVITY

CALL VAPOR (TC.TDC.VPSVP)

E = 0.70 + 5.95E-05*VP*EXP(1500./TK)

L

L

C

C
C
C
C

C

c

CL
C
C
C

C
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C

C

C
C
r

SUUU ! N..INE DEWSiM (LDEF.DEWLA8.iM P,.- LU'W I" - WL W)

C
C DEWSiM USES THE FOLLOWING MODEL 10 SENERATE DEWP-INiS
F

C TD(3) = AL + A1*TD(T-i) + A2*4P +3*CLD + A4*WDIR + A5*WSP

DIMENSION ACOEF(i)
C
C GENERATE TODAY'S DEWPOINTS
r

C
DEW = ACOEFM +ACPEF(2)*DEWLA3 +ACOEF(3)*IEMP +
$ ACOEF!4)*CLD + ACOEFI5i*WDiR +ACDEFI6I*WSP

RETURN
E 1'D

SUBROUTINE MSTAT (N.A.,CD, E, WSUM. XXT

ACCUMULATE RAW SUMS AND RAW SUMS OF SQUARES AND CROSS PRODUCTS

38160
, 8.., ,, 1
38280

38300
38310

38330
38340
38350

38360

380

343V0

S'320
i340tj90

COMPUTE LONGWAVE RADIATION

LW = E*S*TK**4.0

ACCOUNT FOR CLOUDINESS

C 1.0 + 0.17*CLD**2.0

LW = C*LW

COMPUTE TOTAL LDNSWAVIE FOR ONE HOUR (IE. 60 MINUTES

LW*0.U

RETURN
END

3 40 C
I-'00

380

38510
38530

38540

385 70

38600
38610

38660
38670

38680
38690

387 10
Y8IL1J

38740
3d750

L

L

C
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ii
I-

DIMENS1*10Nm A(N).Bim).C(N), Dll.E !N'-,RAWSUM(i5Y ,XXT (5.5)X

1U 100 I = I.N

OUD D .1 iNTO WOR" 1 W RPAy

38
3770

-t"0 V

3880

38910
38920

3:840

38970

3890
38990

38910
3920
38930
3940

3960

3910

39120
39130
39140
39150
39160
39170
39180
39190
39200
39210
39220
39230
39240
39250
39260

39l7 'YU

39dt0

- ^ 8 i

3920

392M0

COMPUTE RAW SUMS

DO 200 J = 1.5

RAWSUM(J) = RAWSUM(Jl + XI3)

DO 2 0 K = 5

XXIT K.J = XXT(,) + X K x J)

200 CONTiNUE

100 CONTiNUE

RETURN
END

C.

SUBROUTiNE FSTAT (iUiM.RAWSUM.XXTMEAN.COVMAT.CRMHT.NDATA)

COMPUTE THE MEAN VECTOR. THE COHARiANCE MTRIX, ND THE
CORRELAIION MATRIX

DIMENSION R.AWSUM(IDIM). XXTI1DiM.IDiM), MEAN(IDIM)
DIMENSION COVMAT(IDIM,INDM). CORMqiDiM, IDIM)
DIMENSION MMT(5,5)
REAL MEAN,MMT

COMPUTE MEANS AND AVERAGE CROSS PRODUCTS

Do 100 I = i.lnM
MEANL:) = RAWSUM(I)/NDATA

C

..

C

C

C

C

X(1) =

4(31 =
X(4) =

C

C
C

1.

C

L 1,

D(I
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C
C

C

39275i

392h0
3990
393100
39310
39320
39330
39340
39350
39360

3/-0
39380
39390
3940 0
39410
3 94240
j.9430
33440

i9470

y949u

39510
39520

39540
.)9550

39570
39550
39590
39600
39610
3962z
39630
39640
3650

39670

39690
3700
710
I720

39 i30
39740
3750
3760
39770

D0 10 t ul 1,IDI
XXT(J.l) = XXT(J, I)/NDATA

100 CONEINUE

MULTIPLY THE MEAN VECTOR BY ITS TRANSPOSE

DO 200 1 = 1,IDIM
DO 200 J = 1,IDIM

MMT(J.I) = MEAN(J)*MEAN(I)
200 CONTINUE

COMPUTE COVARIANCE MATRIX

DO 300 I = 1,IDIM
10 300 J =1,iOIM

COVMaTi(.i) = XT.i), - MMI(jI)
30c CONTiNUE

LOMPUTE iE CORRELAOll1 MATRIX
L

DO 400 I = I.IDI
DO 400 J = 1.IDIM

CORMA(J. i = COVMAThi ISURT(COVMiT i(j; OVWTIl
400 CONTINUE

RETURN
END

C
C.
C

r

SUBROUTINE RAWLAS (IDIM.jP,DATASUM,SUMS.SUM3,XBARXVARXSKEW,
$ NR, R)

C UPDATE ARRAY FOR AUTOCORRELATION ANALYSIS
C
C 1DM ..... DIMINSION OF DATA ARRAY AND MAX LAG
C JP....... POINTER FOR CURRENT OR LATEST DATUM
C DATA.....DATA ARRAY i A 'CIRCULAR' DATA ARRAY
C R........SUM OF SQUARES AND CROSS-PRODUCT ARRAY
C
C

DIMENSION DATA(IDIM), R(IDIM)
COMMON /10/ INISIB

BUG = '0FF'
IK = JP

C
C
C

tC



C
C
C REFERENCE FOR THE EQUATIONS 10 COMPUTE AUTOCORkELATION:
C

HAAN. CHARLES l.;STiIISTICAL METHODS IN H DROLOEY.
IOWA STATE UNIVERSITY PRESS,1977, PAGE 228, E: (l .3)

C

39790

39810

3990

49000

400490

40100

3 a i 0,

40120

40140
40150
4C)160
40170
40)80
40i9U

4010
40220

40230
40240
40250
40260
40270
40280

40190

-V00

4 5 6 5

4Q;2 7
4ILI V

4A4 A

4 92 7
4y6 9

3i4 0

4 v80

r

c

C
r

C

C

DO 100 w = 1.BDm

IF BUS .EQ. 'ON) WRITE (5,520)
t'2 FORMAT ' RA7LAB2')

IF (BUS .E. 'ON' 1 WRITE ( Ni9UO) (,JP,IK

R(K)= R(K) + DATA(JP)*DATA(IK)

1 = - 1
IF (1K .LE. 0) IK = 1K + IDIM

100 CONTINUE

900 FORMAT (1X,'K= ',i2.2X.'dP='12.2X. iK='.it'

RETURN
END

C
C..................................................................

SUBROUTiNE AUTULCO (MLAS. RHO. XBAR. XVAR, RN, ITLE)

C DETERMINE THE AURTOCORRELATION FUNCTION. THE MAXIMUM LAG IS MLA6.

C

C REFERENCE FOR THE EQUATIONS TO COMPUTE AUTOCORRELATION
C
C HAAN. CHARLES T.;STATISTICAL METHODS IN HYDROLOGY,

IOWA STATE UNIVERSITY PRESS,1977, PAGE 228, EQ (11.13)
L

r

IF (BUD .E. 'ON>" WKimt (5.910)
;Io i rORMl4T U RANLAb1')

Ct'LL STAT SASUR.,UNS.SUM.,XRXViRXSiEW.NR)
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KLAU......MAXIMUM LAG
RHO...... RAW DATA IN --- AUTOCORRELATION OUT
XBAR..... MEAN OF CURRENT DATA TYPE
XVAR ..... VARIANCE OF CURRENT DATA TYPE
NN....... NUMBER OF DATA POINTS IN MONTH

40290
40300
40310
40320
4 33 3
40340
40350

403 10
40380
40390
4'A400
40410
40420
40430
4 ci4 40
4 04 50
404ia

4047'i
40480

40,lii
4 o' 0i~

405A

40590

4f 960405 1

40610
4ft620
4111
4j64A0

4f 650
40660
40670
40680
40690
40700

40710
40720

40740

40770
40780
40790

WRITE (IB,9900) (TITLEIM=1,5)
WRITE (18,9910) (RHO(K)= A1 ,MLAS),NN.XBAR

x vA R

DO 10 K 1,MLAG

RHOR.) = RHOK) - NN*(1R*XR)/((NN-i)*VAR,
M

100 CONTINUE

iT iPU8 .EC. 'ON') WRITE (1B,9910) (RHO( h mL"'

WRITE (15.900)
900 FORMA! (Ihi.15(5H fl

WRITE (IS.910) (ILTE(M.L =1,5)

FORMe.T i1H 15X, 'AUiOCORRELATiON FUNCTION UR ',5H II

WRITE (IS.920) lK,K=0.li), (RHO(lK,K=1.l2
920 FORMATI (71X,'LAG ',1 2I5/6X.1315H----- 7,'RHO '.12F5. 2/)

WRITE (15,920) (K,K=12.23),(RHO(K),K=13,24)
C

9900 FORMAT
9910 FORMAT

$
' 21 X AR

XVAR= 'F10.2//

RETURN
END

SUBROUiINE MAR8AM(N..DF.COORDA.,B,XBAR,XDEV,XRHOSKEWxLA68,XARv I
C
C GENERATE THE NEXT DATUM OF A FIRST ORDER MARKOV PROCESS WHOSE
C VARIATES ARE GAMMA DISTRIBUTED.
F

C N........NUMBER OF ORDINATES IN PDF
C PF...... ARRAY CONTAINING ELEMENTS OF PROBABILITY DISTRIBUTION

C

t..

C

DIMENSION RHO(MLAG)
DIMENSION TITLE(i)
COMMON /10/ IN. IS,.IB

BUG = 'OFF'
IF (BUB .EQ. 1ON';'
IF (BUG .EQ. 'ON')
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40800 C FUNCTION (HISTOGRAM FORM) WHICH IS Ni0.l}.
4081O C COOR....COORDINATES OF PnF
4082" C. I........LEFT BOUND OF PFD
40U30 C B........RIGHT BOUND OF PDF
40940 C XBAR.....PROCESS MEAN
40850 C XDEV ..... PROCESS STANDARD OEVIATION
4086i C XRHO.....PROCESS LAG-! AUICORRELATION COEEFICIENT

S1 XLH....PREViOUS VALUE OF PROCESS
4O8b ..... E.....'AMMH DiSTRIBUTiON SKEW COEFFICIENT
489 C............URRENT. V"LUE oF THE PROCESS

14,.f C REFERENCE:
HAhN, CHARLES I. ;STAiSTILAL METHODS IN iiYULqt-.

Will I IOWA STATE UNIVERSITY PRESS.,
4.,50 C

S7 0' D JIMENSiON PFLF(i).COOPD(i)XBAR(iL.XDEVJi?.XRHL(iSKEW(h
409 60 !*-
4109() C SE NUMBER OF SEASONS TO ONE
410) C
4 1 VIVNSEAS = I
41020 C
41030 C EVALUATE RANDOM COMPONENT DISTRIBUTED ACCORUING TO PDF

41050 C 10 ARV = ARVA (PDF.NA.BCOURDNSEAS)
41060 10 CALL NORMAL (ARV)
41070 C
41080 C TO CONTERACT THE PROBLEM OF SUDDEN SHIFTS IN A GENERATED TIME SER E
41090 C WHOSE VARIATE IS SKEWED AND HAS A HIGH (EG. SREATER THAN .8) LA6-1
41100 C AUTOCORRELATION COEFFICIENT, RESTRICT THE USAGE OF THE TAIL OF THE
41110 C N(0,1) (HAT CAUSES THE PROBLEM.
41120 C
41130 C RESiCT1NG EXCURSIONS INTIO THE OFFENDING TiL TO ASSOLUTE VALUES
41140 C BELOW 2.8. ONLY 0.26 PERCEN[ OF THE DISTRIBUTION IS RESTRICTED.
41150 C
41160 C 1. iF THE SKEW IS NEATIVE. RESTRIC IHE NEGATiVE TiN AF N 0.1)
41110 C 2. IF THE SKEW I: POSITIVE. RESIC T TIE POSITiVE TAIL OF N(0,i

41190 T " 3F O
IF , VRv I . E. . ) L 1 '4

4120f C
41210 IF (ARV) 20. 40. 30
41220 20 IF (SKEW NSEASf) 10. 4 . 4o
41230 30 IF (SKEW NSEAS) 40, 40. 10
41240 C
41250 40 CONTiNUE
41260 C
41270 C
41280 C
41290 C EVALUATE RANDOM COMPONENT
41300 C
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4 13 CSE = (1.0 -XRHO(NSEAS)**3.0)*SKEW(NSEAS)t
41320 5 (1.0 - XRHO(NSEAS)**2.0)**1.5
41330 C
41340 E = (2.0/CSE)*(1.0+CSE*ARV/6.0 - CSE*CSE/36.)**3.0
41355 $ - 2.0/CSE
41360 C
41370 C GENERATE THE NEXT VALUE OF THE PROCESS
41380 C
41390 X = XBAR(NSEAS) + XRHO(NSEAS)*(XLAG1 - )KBAR(NSEASf) +
4140u $ E*XDEV(NSEAS)*S RT(1.0-XRHZ(NSEAS)*1RH(NSEAS)
41410 C
41420 C
41430 C XLAGi COULD BE SET EDUAL TO X AT THIS POINT OR CHECKED FOR
41440 C NEGATIVE NUMBERS. HOWEVER THE NATURE OF THESE CHECKS DEPENDS
41450 C ON THE VARIATE BEING GENERATED. THEREFORE, THESE CHECKS ARE
41460 C MADE IN THE CALLING ROUTINE WHERE THE IDENTITY OF THE VARIATE
41470 C IS KNOWN ALONG WITH THE PECULIARITIES ASStiCIATED WITH IT.
41480 C
41490 LDEBU= 0
41500 iF (iDEBUG .EQ.01 RETURN
41510 WRI TE 15. 100) XBAR (NSEAS . XDEV (NSEAS , XRHO INSEAS , ARV XL Z 6. X
41520 $ ,SKEW,CE.EE
41530 100 FORMAT (/1.6(EI .4,1X))

41540 RETURN
41550 END
41560 C
41570 C......................................................................
41580 C
41590 SUBROUliNE PUNCH (IPUNCH, RAINM. VP, WSPM. SWR. LW, TEMPM)
41600 C
41610 C CONVERT THE DATA GENERATED BY THE CSCS MODEL TO DATA WITH UNITS
41620 C COMPAThBLE WITH MILLY'S LAND SURFACE MODEL.
41630 C
41640 C

41650 C****** INPUT VARIABLES ******************************** ****
41660 C
41670 C
41680 C IPUNCH ... UNIT NUMBER FOR OUTPUT DATA FILE
41690 C RAINM. PRECIPITATION IN MM/HR
41700 C VP ... VAPOR PRESSURE IN MILLIBARS
41710 C WSPM ... WIND SPEED IN M/SEC
41720 C SWR ... SOLAR RADIATION IN LANGLEYS/HR
41730 C LW ... LONSWAVE RADIATION IN LANGLEYS/HR
41740 C TEMPM ... TEMPERATURE IN DES C
41750 C
41 760 C
41770 1'****** OUPUT VARIABL E*********************************************
41 780 CHH UPTVRALSMH HH H HHH *H H HH

41790 C
41800 C PRECIP ... PRECIPITATION IN CM/SEC
41810 C RHOVA ... WATER VAPOR DENSITY IN GRAMS/CM**3



i 8'

UA
RADS
N ADLD
TEMPM

WIND SPEED IN CM/SEC
SHORTWAVE RADIATION IN LANGLEY/SEC
LONGWAVE RADIATION IN LANGLEf/SEC
TEMPERATURE IN DEG C

REAL LW

4 180 41"
41840
41850
41860

41870

41A90

41900

41910

4 l20
4h1r30
4940

4 11

A j

I I

41 'qn

490

4 'i1U
At "-1

4 210

42-30

40

42160

A7i~

;41 9.0J
42010

4 20

42100

42250

42120

42LLBO

42140

4230

4 216 "J"

4 21.'0

42210
42220
4 223 0

422 90
422 3-)

42 310
a,2 "12 0

WRITE (IPUNCH.900 ) PREIP, RHOVA, UA, ADS.
WRITE (iPUNCN,900) VAIN, VP. WSPM, SWR. LW.

900 FORMAT 6E10.3)

RADLO.
5EP;M

I
PETURAN
END

SUBROUINE PLOT (iMID.iH,NMAA.TEMPDEW,SWR.WRL,CLD.RAIN,
SWSP, WDiR,STDRM. IPL. TB, TEl

C

C

C

C
c
C

C***** PRECIPJIATION CONVERSION
ICM/E = (MM/HR)*!CM,10MM)*iHR/3600SEL,

PRECIP = RAINM/3600.00
c

** VAPOR DENSI CONVE1SiN

RHOVA = (0.2.6E+i6) * VP I (273.16 + TEMPi
r
L
C

L***** WIND SPEED CUNVEtN-IU
SCM/SEC = (W'SEC)*(i0OCM/M)

Uk = WSPH*i00.00

C***t* RADIATION CONVERSION
C LANGLEY/SEC = 'LANGLEY/HR)*(HR/3600.)
C

RAM' = SWR/3600.
RADLD LW/3600.

C
C
C***** DATA OUTPUT SECTION

L



4 Th uMaTA'PLOTTiN6 SUBROUTINE
02L4U I

42-5 C' IM. ...... CURRENT MONTH
4 & u ....... CURRENT DAY
4 C ... ,... CURRENT HOUR
438U C NMAX ..... MAXIMUM NUMBER OF LINES BEFORE NEW TITLE AND HEADIND
423910 C TEMP..... TEMPERATURE
42400 C DEW......DEWPOINT TEMPERATURE
42410 C SWR. SHORT WAVE RADIATION
42420 C WRL....LON' WAVE RADiTIN
42430 C CL...... CLOUD COVER
42440 C RAIN.....RAINFALL
42450 C WSP......WIND SPEED
424D0 C WDiR.....WIND DIRECTION
42470 C L......'L!AG FOR WHICH COMBINATIlON OF DATA IS PLOTED
424n E iPL = 1 TEMP. DEW. SWR, WRL. CLD, AND RAIN PLOTTED
42A TPL= 2 SWR. WRL, CLD. RAIN PLOTTED
St2500 C =3 WSF. WOIR PLOTTED
425 C C STORM... .ON/OFF FLA6 [0 DETERMINE IF I IS RAININS
4252 C T ... 3.EiNNiN6 OF TEMPERATURE RANSE FOR ORDINATE SCALE
42'" 5 TE.......END OF TEMPERATURE RAND FOR ORDINATE SCALE
4-31V C

i2 *t DIMENSiON SYM0L135?
42 5 7 0 IN tE3E, CL 2
42 8 INTEDER FTPEMP. PpREW. PPOFF. PPSWR. PLWR, FPCLr

NO6 COMN M l IN E S NLN E Q
COMMON /J'L I? JR

426 DATA CAL 731.28.31 .3.0,71.31 . 31,30.3 /

4 V.-9 L

4 2 0 C

4 2680 ' ET UP FAGE HEADINGS
4 269^0 C
4 270 IF (NLiNES .GT. 0) 60 i 200
47710 J
4 22 "-41 ',IiR I P T t .B
4273" 87h FORMAT(IHI.I0(1H )1h H+ ,11(H i4

872740 C
42750 (0 TO (100,120,140) IPL

A277 0 10 CONTI 'NU' E
42780 CALL ROUND ITE iTE)
42790 CALL ROUND (TIB.TB)
42800 C
49R1 0 P***********j*****************************************************

42820 C
42830 c
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42840 C HEADIN8S FOR PLOTTING 6 DATA POINTS
42B50 C
428o) WRITE (IC.880)
42870 880 FORMAT l1w ,112(18:))
42880 WRiTE (IC.881)
42890 881 FORMAi (1H ,35X.' CONSTRAINED STOCHASTIC CLIMATE SIMULhATIOG
4290*0 $ (CSCS) 'q8X)
42910 WRITE (IC.882 1

--92 82 FORMA'T (lH ,112"IH:)"Ii
420WRITE IC,
42540 yo ORMAT t! .I!;,KURIL If -ITERATURE c; ES C' ,

4320 WRIT ' C.02 - I= ..ia -11U UI

LA43 1 I P154LODi*I

427 WF Re (H ,168 ( = TE P, 1 = DEEW m') 7'68,( =- Spun -rwp!

4 2r = 

4VU1 F0 OR he A 1H . 6.5 1 1 ,T60,4 110. v V,' .5 '

4308' ~iE( 94

A 4 2

43 4--
4312u

43i36 ' LLitiNE =LIE+

43140 C
4311u C
43170 W
43130 120 FONHiNUE(t
4314 0 C

43150 C WRITE HEADHINTS FOR 4 VARIABLE P-,fliT
43160 C
43170 WRITE 'IC,890)
43180 891 FOR1" T ( .I3(iH:/)
4 319 PJ 9 0 R~e IN0 H .8X, C ON CEPT UA L S T GCHAS T 1 L"'L . AE S 1MU L A TON'
4 320 t, ,' $CCS '.-
43210 WRITE 1IC., V)
43220 WRITE (Ic 891)
43230 F * ORMAT ( R1 M H.)
43240 WRITE (IC,91)
43250 910 FORMAT (iH ,T418,.RAN1 I0N (LANGLY HU T55, CLUu)'
4360 WRITE (IC,911)

Oil091 F0R ,A T ( IH ,115. =' SH0R T W.AVE. L LNU11AV E)'. 5 4
4.32 '"'C* RAIN *'

4 3 2 f0 WRITE ( I . 2) (.= 0. .2C)
4 33 00 912- FORMA T (lH ,b41.5.0 . '
4"3-10 WRITE 11C.913))
43320 913 FORMAT (IN ,'MM/DD:HR.78i(5H----),4---.,2(5H----+f)
43330 C
43340 NLiNES = NLINES + 8
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C
60 TO 200

C

C

140 CONTINUE

C RESERVED FOR HEADINGS FOR WIND AND WIND DIRECiON

43350
4336e
43370
43.380
433 10

43400
43410

A 3-4

43 450

4 34 6043470

4.3500
4 3 481

4 3 4 Q

4 1-, 5 0

4f 3 ) 1~

4 3 'C)

If ..11 1 v

43620
4353y

43- 1
4 3610

43 A- 3 O
43A/ I"

43690

43dU0

4310

4 .17 1 j

43 2v

140

453740

437760

437,830 
If .1 4o

2"O CONTINUE

DETERMINE PLOTTINO POSITIONS

AITI-iE '~ " Pi LiTING PINT 01FFE-T

PPFF =

1PNIN=

80 TO (2 P:220. 30 IFL

DETERMINE FLOTTiNti POSITIONS

71 A TT = TEMP
CALL ROUND I TT M

= DEW
CALL ROUND (DD,IDW)

.D PLOTTINE FOSiTI0N OFFS:ET
PiST Af "'pWe' ,R Ul T NTS 211 HREEiSa "

iLNT CONVERT 710NISO2 EEE

TB1 = TB
CALL ROUND (TAi, IT81

ALCOUNi FOR THE OFFSET FROM THE LEFT SIDE OF TW; T "P.

LTB= 'iT8 -

ADD PLOTTING POSlIION OFFSET

PPOFF

ST' - "180
-. 1180

= 4D - ITBPO
=49 + PPGFF

iRMIN = PPDFF

IF (PPTEMP .GT. PPOFF) PPTEMP = PPOFF

C

C

P

P
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PF WPDEW .61. PPOFF) FPrEW = PPOFF
47I

143880220 CONTiNUE
I . I IN

4' 1k SW = SWPI2.A
439Q CALL ROUND (SW.iSW)
A20 WL = WRL/2.o
4t 3 V LALL ROUND (WL IWL

435 C I-PSWP = 1SW +P.FF
PFLWR = IWL + POFF
PPUFF = 44 + PFIFF

ir0I~F SWR .61. PFOFF' PSWR = FPFf-
4 40IF iPRPLWR .8T. FOFF) PPFLWR = PPOFF
44.j0 I

460 20CLT = CLD*1 V.
4 30 PCLL ROUND (CLDi, ICLD)
44o40

44060 ~I F C = 10
44V7
44080 PP'L" ICir + FFCFF
4409( 'PUFF = PLIFF + 10
4410 L
4411Q I t ( 9P L .ri . FFDFI PfCLL = ' PPF

44 f1 30 G0 i0 25

44 14 Ai
4410' C
4416t C********************************************************************
44170 C
44180 C
44190 230 CONiNUE

442 1 C RESERVE FOR SETTING P!LOTlINS POSITIONS FOR WIND AND WIND DIRECTION
4 4 2-20 L'
420 250 CONTINUE

4424I I

44260 C

42180 C SET UP SYMJL ARRAY
44290 C
44300 DO 300 I = 1,135
44310 SYNDL(i) =

44320 IF (IN .NE. 23) 80 10 300
44330 IF (NLINES .GE. NMAX-1) 60 TO 300
44340 SYMBOL(i) =

44 300 CON-iNUE
44360 C
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44370 60 TO (305,320.600) IPL
44380 C
44390 305 CONTINUE
44400 80 TO 315
44410 IF (TDW .LT. 101 G0 TO 35
44420 00 310 1= 10.IDW.10
4443V SYM POL(i) =

44440 310 CONTINUE
44450 315 CONTINUE
44460 C
44470 DO 330 i = P wD W.'TEMP
44480 SYMULI) = -

44490 33*) CONilNUE
44500 C

. - ?.... .... A L.W
4420SYM8OL(FFTEMF1 I

*4530 320 CONT IN'E
4454A C
44550 CH
44560 DO 360 1 = iRMiNFFSWR
44570 SYMOLfl = '

'4580 360 mONiINuE
'*4590 SYMBOLIFPSWR =

44600 SYMBOL(FFLWR) = L
4461 C
A.4 6 20 SYM0LNPM) =X

44630 SYMBOL(NFMAX-10) ='P
44640 SYMBOL(PPCLD) =
'465u SYMBOL(11 = 

44; 0 SYMBO WFMAY-54 ='

44670 C
44680 C
44590 C:
'14700 C
44710 IF (SToRM .EQ. '0FF') GO H 3Y"
44720 C
4473i' NFOAX = NFMAX -0
44740 C
44750 C PLOT DOT" IF STORM IS --N'
44760 C
44770 60 TO (400,410 IPL
44780 C
4479r 400 WRITE (iC,950) iM~i0.Im,(SYM8OL(I).hi=NFM4X1.RA N

14800 950 FORMAI (i ,1I, T,':'.I2,94A I'**,F4.1,IX. ** 1
44810 60 TO 5P*
44820 C
44A30 410 WRITE (,,960) IM.i ,iH, (SYMBOL(i.iINPMA XR. N
44840 960 FORMAt (1 ,12,'! 122,':', I245A .'***',F4.1,X, **'1
44850 60 TO 500
44860 C
44870 370 CONTINUE
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44950 IF tIL.E. ICL7 IM AND. IH.EQ.23 NLINES = 0
44961 1w F NL1NES E. NMAXI", NI'NES1,
44970 C
449 80 IF C NLINES .T. 0) C, T0 600
44930 GO TO (560,570) Ift
40 560 WRITE ( .C904)
45010 WRITE (I,903) (1,i=ITPTTE,iNR . zii=20.80.20

45020 60 TO 600
a j 5 7 10 WRITE 1C.913

45040 WRPIE (iC.912) (1,1=10. 7,20)
4Z.!0 600 CONTINUE
4560 RETURN
45010 END
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