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" 'PROGRAM 'LISTING: RAWIN
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XA HHIHHH N KK HHKHNIH KKK IR KKK KK KKK IR KRR RN HIHN KRR HHRRHRIN KN KRN NRRHHKHH KRR KRR
THIS PROGRAM STOCHARSTICALLY SIMULATES DAILY PRECIPITATION

AND WIND SPEED VALUES. THE REQUIRED INPUT DATA ARE HISTORICAL
DAILY RAINFALL AND WIND SPEED MEASUREMENTS WHICH ARE USED TO
ESTIMATE THE MODEL PARRMETERS.

THIS PROGRAM WILL ALSO CALCULATE VARIABILITY ESTIMATES (SD)

FOR MODEL PARAMETERS, IF MORE THAN ONE YEAR DATA ARE AVAILABLE.

PROGRAMMED BY SHU GENG AND IWAN SUPIT

VARIABLES USED:

MARCH, 1985

963 36326 363 39 I I I K 3 3633 H 3 3 36 3636 26 23 I 336 6 363 I 23366 H I I I I I IE XX I3 I3 3K I, KK KN K K

C

C

C

-

C

C

C

C

C

Cc

C

C

C

C IPAR gN INDEX VALUE. 1 FOR RAINFALL DATA, 2 FOR WIND
C PEED.

C RAIN INPUT RAINFALL DRTA MATRIX, DIMENSIONED 20,365.
C WINDA INPUT WIND SPEED DATA MATRIX, DIMENSIONED 20,365.
Cc XDARTA A DATA MATRIX USEDE TO STORE RAIN OR WIND FOR

E PARAMETER ESTIMATION

C YDATA OUTPUT PRARAMETER MATRIX ESTIMATED FROM DATA

C SYDARTA QUTPUT SUM OR MEAN PARAMETER MATRIX OVER YERRS

C VYDATA OUTPUT STRANDERD DEVIATION OF PARAMETERS FOR YEAR
C ASUM HISTDRICQL MGNTHLY TOTAL AMOUNT

C NNW " WET DRYS

-

C NTRAIN SIMULHTED DQILY RAIN STQTUS FOR B MUNTH

c PRECIP “ AMOUNT *

c NTRA " W% STATUS " ' YEAR

c PREC " W& AMOUNT " v

C TORAIN " MONTHLY TOTAL RRAINFALL

C NTT " NUMBER WET DRYS IN MONTH

C WIND y DQILY WIND SPEED FOR A MONTH

C WINDS " " “ " YEAR

C

C NY (MONTH) COUNTER OF YEARS THAT ESTIMATION ARE MADE

C NNY (MONTH) THE TOTAL NUMBER YEARS RARE USED FOR ESTIMATION

C

C ALPH ALPHA VALUE IN FUNCTION GQMMQD

C BET BETA vALUE " "

C

C NMONTH COUNTER OF THE NUMBER OF MONTH.

C

C NM COUNTER NUMBER OF MONTH

C NCOR SCREEN TEST IF CORRECT DATA ARE USED

C I1 SEED FOR THE RANDOMGENERATOR

C 12 SEED FOR THE RANDOM GENERATEOR

C u RESULT OF THE RANDOMGENERATOR

C NTEST TEST WHETHER YOU START THE SIMUILLATION PRDCES OR
C ALREADY IN IT

C TP1 TEST TRANSITIONAL PROBABILITY

C AR DRILY AVERAGE RAINFALL

C

C P10 WRSTTIBNQEAPRGBQBTET+Y*YESTEBQY~_~WEf‘ﬂUUHTﬂUKF¢*'~"“—_V
e RPOO DRY " IR
c P01 " " u DRY " WET
C P11 . " ‘ WET " WET
C ALPHA ALPHA VALUES

C BETA BETE VALUES
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NDAYS NUMBER OF DAYS IN R MONTH

C MR RKRRRHKRK KM RAKKRRRHHHERRERRHNKRRKHHRRHER KRR RRRRKHH KKK RHHERHRR KN KRR KRR KX

C

MAIN PROGRAM

3K K, I KKK I I K3 IEH I I I K I KK I I KKK KKK KT KKK K H I KM KKK

CHIIEN WK K HIEN KNI KW IIN NI R KM IEHH KK I I KW KK IR K IR KKK H KK IR KK HAKRK KK

RERD IN DATA
CHMMHKIWIIEN K KR KK NN IR KWW KKK NI K KR W KRN IH KR KKK RHK KN RHHH KKK HHKKREHRRKRRK KKK

C

30
as

217

215
216

CHARACTER%1S INPNAM
COMMON IX,ALPA,BET
INTEGER%2 11,12 :
COMMON NTRA(365),PREC(365),P00(12),P10(12),P01(12),P11(12)
COMMON ALPHA(12),BETR(12),NY(12) ,NNY(12) ,WINDS(365) ,WIND(31)
DIMENSION SYDATA(4,12),VYDATA(4,12) ,RAIN(25,365) ,WINDA(25,365)
COMMON YDRATA(4,12),XDATR(25,365) ,NDAYS(12)
COMMON NNW(12) ,NW(12),5UM(12) ,ASUM(12) ,ADUM(12) ,NTT(12)
COMMON TORAINC12) ,DRATE(12)
DATA DATE/ 'JAN.’,'FEB.’,’'’MAR.’,'APR.’,’MAY ’,'JUNE’,

'JuLy! ,’AUG. !, 'SEP.Y,POCT. !, PNOV. 'DEC. '/
DATA NDAYS/31,26,31,30,31,30,31,31,30,31,30,31/

TYPE 30
READ(-3, 35) INFNAM
TYPE 31
RERD(-3,217)NYR
FORMAT(’ WHICH FILE HRAS TO BE RERD?’,$)
FORMAT(R1S)
. OW-MANY - YERRS--DATA -ARE -USED FOR-ESTIMATIONT? 8
FORMAT(IS)

OPENCUNIT=11,S5TATUS="0LD’ ,FILE=INPNRM)
DO 215 J=1,NYR
READ(11,216) (RAIN(J,K),K=1,365)
READ(11,216) (WINDRC(J,K),K=1,365)
CONTINUE
FORMAT(/,37(10(F22.0),/))
CLOSEC11)

(D96 3636 I 33 J H K36 2 I KNI I I KM N MK HH KKK I IR KIEH IR HKHKKK K IR KK I KR HHRRKRK AKX

C

CALL SUBROUTINES FOR PARAMETER ESTIMATIONS

36363 3 3 MMM I I I K KM N KKK I K I I I KK R KKK IH KKK KKK HHHK KKK KR KKK, KK

81

DO 51 IPAR=1,2

DO 81 J=1,NYR

DO 81 K=1,365
XDATA(J,K)=0.0

CONTINUE

Do 82 1=1,12
NY(I)=0

DO 82 K=1,4
YDATACK, I

LTVOYTA L

82

43

)=0.0

SYDATAK,1)=0.0

YYDARETARK, I)=0.0

CONTINUE

PO 41 J=1,NYR
IF(IPAR.EQ.2)Y GOTO 42

DO 43 K=1,365
XDATACY,K)=RAINCJ,K)

CONTINUE
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GOTO 44
42 DO 45 K=1,365
XDATA(J,K)=WINDR(J,K)

45 CONTINUE

44 CONTINUE

03656 36 36636 36 9696 96 9696 56 96 3636 36 3636 36 36 3 3 36 36 36 36 36 3 336 3636 36 3 36 96 36 36 3 3 3636 3 36 36 2 3 3 36 3 36 2 36 36 36 36 36 6 6 6 36 2 36 3 ¢
C CALL SUBROUTINE ESTRW(IPAR,XDATA,J,YDATA,NY)
C ASUM IS THE SUM OF OBSERVED AMODUNT OVER YERRS

C NNW IS THE OBSERVED RRINING DAYS IN R MONTH

C OVER YERRS

36362636 3 I I I I H K I IIHH I H I I I I I HHIHIEHH I KK IENHHHHHNIEHHHHHHHH KKK KKK HKANK

CALL ESTRW(IPAR,XDATA, J, YDATA,NY,SUM, NW)
D0 46 K=1,12
RASUM(K) =ASUM(K) +SUM(K)
NNWCK) =NNW(K) +NW(K)
“NNY (K)=NNY (K) +NY (KD
DO 47 I=1,4
SYDATACI ,K)=SYDATACI ,K)+YDATA(I ,K)
VYDATACI ,K)=VYDATA(I,K)+YDATA(I ,KI*¥YDATACI ,K)

47 CONTINUE
46 CONTINUE
41 CONTINUE

DO 410 L=1,12

ASUMCL) =ASUMCL ) /FLLORT (NNY (L))

NNW(CL ) =FLOAT (NNW(L) ) /FLORT CNNY (L))
410 CONTINUE

COX KKK I K HH KNI IINIIIEKHHH KK HH I I H NN IR I IN I KN K KK I I KK HK KK N KKK K
C CALCULATE MEANS AND VAIABILITY OF YEARLY ESTIMATED

C PARAMETERS, IF MORE THRAN ONE YERR DATA ARE USED.
CRHKRRHRERRHK KRR KK SRR KKK KRN HH KK KR KK RHH KK KN K HHH KK KKK RRHH KRR K KRR, K

DO 48 K=1,12
DO 43 I=1,4
SYDATACI ,K)=SYDATAC(I ,K) /FLOAT(NNY (K))
IF(NYR.EQ.1) THEN
VYDATARC(I ,K)=0.0
ELSE
VYDATACI ,K)=VYDATA(I ,K)-SYDATA(I ,K)**2/FI_OAT (NNY (K) )
VYDATACI ,K)=SART(VYDATACT ,K) / (FLOATI(NNY(K))-1.))
END IF
49 CONTINUE
IF(IPAR.EQ.2) GOTO 48
P11(K)=SYDARATA(1,K)
PO1(KI=SYDARTR(Z,K)
POOCK)=1. - POT(K)
P10(K)=1. -~ P11(K)
ALPHA(K) =SYDARTA(3,K)
BETR(K)=SYDATAR(4,K)
46 CONTINUE
IF (IPRR.EQ.2) GOTO 62
3363 3 3 K 2K H I X I I I I I K I IE I K I I HEHEHIE NI I, I I3 I I K K HEHE I I K I I KKK K

C PRINT RAINFRILL PARAMETERS

B s R R s s e it e e S e e ——

WRITE(Z0,B3)
WRITE(20,64)
63 FORMAT(//2X,' MERN PARAMETERS OVER THE YERARS')
654 FORMAT(/2X, 'MONTH’ ,5X, 'P(W/WY* ,5X, 'P(W/D)’ ,7X, 'ALPHA’ ,
$ 10X,’'BETAR’)

no 65 1=1,12
_WRITE(20,8601, (SYDATACK, I),K=1,4)
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66 FORMAT(2X,13,3X,F10.4,1X,F10.4,2X,F10.6,4X,F10.6)
65 CONTINUE
IF(NYR.EQ.1) GOTO 32
WRITE(20,67)
67 FORMAT(//2X,’STANDARD DEVIATIONS OF THE PRRAMETERS OVER YEARS')
WRITE(20,64)
DO 68 1=1,12 '
WRITE(20,66)1, (VYDATA(K,I),K=1,4)

68 CONTINUE

32 CONTINUE
C
C RAINFALL SIMULATION.

36 3659 3 X636 36 36 30 KK I 6K I K 3 I KX MM AN KK KKK MK IEN KR KN KR HHRHRRKN R KA KK

C CALL SUBROUTINE GENRACNDAYS,P11,P01,ALPHA,BETA,NTRA,PREC)
3636 3 KKK 36 HHHHH K H MK HHKHK KK IR H KKK K IHHHK KK IR KKK KKK IHHRHHHHKKKHHH KKK HKKNKKK

CALL GENRA(NDAYS,P11,P01,ALPHA, BETA,NTT, TORAIN)
36365 3 JE 363636 3 3 36 36 36 36 36 36 36 36 36 336 36 3 36 H K6 3 KK K KIKHH MK HH KK KK KKK HHHHHHHH KK KKK KKK KKKRKR KRR KK
C PRINT THE OBSERVED AVERAGES AND THE SIMULATED RESULTS
C FOR RAINFALL
£ RHMMHHNKHHHHKKKKRKH MK K KRR KK KKK KK KKK K IR KK HRHKH KK KK HHHKHKKKEERK KKK KKK KRR ARK

WRITE (20,413)
413 FORMAT(///,5X, ' SUMMARY OF THE MONTHLY RRINFALL(MM)

$ INFORMATION’/SX,'MONTH  RAINDRYS--AMOUNT'
$ 2X, ' RAINDAYS--AMOUNT'/12X,’ (SIMULATED) ’'BX,
$ '’ (OBSERVED)')

NT1=0

T2=0.0

NT3=0

T4=0.0

DO 411 L=1,12
WRITE(20,412)DATEC(L) ,NTTC(L), TORAINCL) ,NNW(L) ,ASUMCL)
NT1=NTT+NTTC(L)

T2=T2+TORRAINCL)
NT3=NT3+NNW(L)
T4=T4+ASUM(L)
411 CONTINUE
412 FORMAT (5X,A4,5X,13,4X,F6.1,5X,13,F10.1)
WRITE(20,421) NT1,T2,NT3,T4
421 FORMAT(/5X,’TOTAL’ ,17,F10.1,2X,15,F10.1)
GOTO $1

336 KX H KK KN M KN H KK M HHK NN KR KK H KN KRR KK HHRHER IR KKK HKRHKHHH KKK KKK H KKK

C PRINT WIND SPEED PARAMETERS
DM KK KK KKK KKK KK H I H MK KKK HK KN KKK I KKK KKK K H KK KKK HHHHKHHK KKK KKK KK X

B2 WRITE(20,70) NYR
WRITE(20,71)
70 FORMAT (//2X,’WIND SPEED PARAMETERS OVER’,I3,’' YERARS'/Z2X,
$ 'STANDARD DEVIATIONS ARE ZEROS IF ONLY ONE YEAR DATA USED’)
71 FORMAT (2X, 'MONTH’ ,7X, 'ALPHA’ ,7X,'S.D.’,7X, 'BETR’ ,7X,'5.0. ')

Do 72 1=1,12
WRITE(20,73)1,SYDATA(3, I),VYDATAC3, 1),5YDATAC4,1),VYDATA(4, 1)
73 FORMAT(2X, 13,4X,F10.6,1X,F10.4,1X,F10.6,1X,F10.4)

ALPHACI)=5YRATACS, 1D

I < f e

BETRCID) =5YDATHC(4, 1)

72 CONTINUE
0633 KK 3K 3 KK KKK I I KKK KKK KK HHHHHH KKK KK I I HH KM KR HKRHHHK KKK KKK KK
C SIMULATE DAILY WIND SPEED. OUTPUT DATA STORED IN WINDS.

Cxxxxx**x***x***%xxxxx***x**xx**xx*xxx****x*xxx*x****x*xxx*xx%****%*x*x
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NCD=0
DO 74 L=1,12
§ CALL GENWINCL ,NDRYS,AL.PHA,BETA,WIND)
| NDAY=NDRYS (L)
DO 75 I=1,NDRAY
DUM=WIND(I)
NCD=NCD+1
: WINDS(NCD) =DUM
i ADUM(L ) =ADUM(L ) +DUM

75 CONTINUE
WRITE(20,76) L, (WIND(CI),I=1,NDRY)
76 FORMAT(//’ GENERATED WIND SPEED FOR MONTH’,I3,/10F8.1/
¢ 10F8.1/10F8.1/10F8.1)
74 CONTINUE

WRITE(20,418)
418 FORMAT (//5X, ' AVERAGE MONTHLY WIND SPEED(M/SEC)’//SX,
$ 'MONTH SIMULATED  OBSERVED')
YRAV1=0.
YAV2=0.
DO 416 L=1,12
ADUMCL ) =RDUMCL ) /FILLOAT (NDRYS(L))
ASUMCL ) =ASUMCL) /FLOAT (NDRYS(L))
YAV1=YAV1+ADUMC(L.)
YRVZ2=YARVZ+ASUMCL)
WRITE(20,417)DATE(L), ADUMCL) ,ASUMCL)
417 FORMRT(5X,RA4,2X,F10.1,2X,F10.1)
416 CONTINUE

VOO 140
TRV iIi=TmvVv vy 1.

YAVZ2=YAVZ2/12.

WRITE(20,413) YRAV1,YRV2
419 FORMAT(/5X,'AVE ' ,2F12.1)
51 CONTINUE

END

M HHH KKK R KRR KKRHH KR KRR KKK KK KK I NN HHKNRHNRRHKNRHKRKHH KKK, R KKK

C

C GENWIN IS WIND SPEED GENERATOR: TRUNCATED GAMMA FUNCTION
C WMIN IS THE LOWER LIMIT; WMAX IS THE UPPER LIMIT

C THESE VALUES ARE GIVEN VALUES FOR A LOCATION
C
C

P KKK K I HHIE KNI KHEH KK HIIH KK HEI KKK HHH KKK HHH K KKK KRN KRN KKK
SUBROUTINE GENWINCL ,NDRYS,RLPHR,BETA,WIND)
DIMENSION WINDC31)
DIMENSION NDRYS(12),ALPHA(12) ,BETR(12)
NDRY=NDARYS5(L)

THE FOLLOWING LIMITS ARE FOR WRAGENINGEN

mmm

WMIN=0.2
WMAX=9. 5
DO 211 I=1,NDAY
WIND(1)=0.0
211 CONTINUE
ALPH=ALPHACL)
BET=BETACL)
e N0 202 1271, NDAY
— 213 WINDCI)=(AINTC(GAMMADCALPH, BET)+0.005)%100.)) /100, -
IFCWINDCI).LT.WMIN) GOTO 213
IF(WIND(I).GT.WMAX) GOTO 213

A 10% CORRECTION IS USED FOR WAGENINGEN

mMmmnm

WINDCI)=0.9%WINDCI)D
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212 CONTINUE

RETURN
END
36366 3 36 36 96 36 36 33 36 336 36 3636 36 3 3 3636 36 36 36 36 6 3 3 6 36 3 3 3 K K 3 3 2 I HHH KRR KRR KKK KK KKK KKN KKK KK
C THE FOLLOWING SUBROUTINE, ESTRW, WILL TRKE RAW DATA TO
C ESTIMATE THE PARAMETERS FOR RAINFALL OR FOR WIND
C SPEED GENERATION

(DI IHIEI I K K I I K I KNI KKK KK IR HHHRN MR KRR RHHRNRRRRRNH KK KKK

SUBROUTINE ESTRW(IPAR,XDATA,J,YDATA,NY,SUM, NW)
DIMENSION NWD(12),NDDC12),NDWC12) , NWW(12)
DIMENSION SUMC12),5UM2(12),5UM3(12),5L(12)
DIMENSION RBARC12),NW(12),P11(12),P01(12),ALPHAC12) ,BETA(12)
DIMENSION IC(12),SUML(12),RLBAR(12),AL2(12),BE2(12)
DIMENSION DATEC12),PPPW(12),ND(12)
DIMENSION YDATAC4,12),NY(12),XDATA(25,365)
CHARACTER %36 A(2)
DATA DATE/’JAN.’,'FEB.’,’'MAR.’,’APR.’,'MAY’, ' JUNE’,
$ ' JULY’, 'AUG. ', 'SEP.’,*0OCT.’,'NOV. ", 'DEC. '/
DATA AC1) /! Y
DATA AC2)/'NOT ENOUGH DATA 'y
DO 10 I=1,12
ND(I)=0
PPPW(I)=0.

NWW(CI)=0

NDDCID) =0

0.
P11(I)=0.
PO1(I)=0.
ALPHACI)=0.
BETACI)=0.

10 CONTINUE
RIM1=0.

DO 30 K=1,365

IF(K.GE.001 .AND. K.LE.031)MO=1
IF(K.GE.032 .BND. K.LE.0539)M0=2
IF(K.GE.0B0 .AND. K.LE.090)MO=3
IF(K.GE.091 .AND. K.LE.120)M0=4
IF(K.GE.121 .AND. K.LE.151)M0=5
IF(K.GE.152. AND. K.LE.181)M0=6
IF(K.GE.182 .AND. K.LE.212)M0=7
IF(K.GE.213 .AND. K.LE.243)M0=8
IF(K.GE.244 .AND. K.LE.273)M0=8
IF(K.GE.274 .AND. K.LE.304)M0=10
IF(K.GE.305 .AND. K.LE.334)M0=11

IF(K.GE.335 .AND.K,.LE, 365)M0=12

RWTIN=-MNTATOC | )

AW IN=ADH v o i

IF(RWIN.GT.0.0) NWCMO)=NW(MO) +1
IFCIPAR.EQ.2) GOTO 11
ND (MO =ND(MO) +1
IF(RWIN)S,5,3
3 IF(RIM1)2,2,4
2 NWD (MO) =NWD(MOJY+1



- 36 -

GOTO 6

4 NWW(MO) =NWW(MO) +1

6 CONTINUE

11 IF(RWIN.LE.O0.01)RWIN=0.01
SUML (MO) =SUML. (MO) +ALOG(RWIN)
SUM(MO) =SUM(MO) +RWIN

SUM2 (MO) =SUM2(MO) +RWIN¥RWIN
SUM3(MO) =5SUM3(MO) +RWINXRWINXRWIN
SL(MO) =SL (MO) +RLOGC(RWIN)
GOTO 8
IF(RIM1)7,7,8
NDD(MO) =NDD(MO) +1
GO TO 9
NDW(MO) =NDW(MO) +1
RIM1=RWIN

0 CONTINUE
DO 120 I=1,12
NY(I)=0
IFCIPAR.EQ.2)G0OTO 12
XXND=ND(I)
YYNW=NW(I)
PPPWCI)=YYNW/XXND
I1I11=1
IFCNWCI) LT, III=2
IC(ID=III
IF(NW(ID.LT.3) 6GOTO 120
XNWW=NWW(I)
XNWD=NWD(I)

WWe N,

XXNW=NWWCTI+NDWCT)
XND=NDDCI)+NWD(I)
P11 (T =XNWW/XXNW
P01 (I)=XNWD/XND
3623 M HHEH 3 333 HIEH KKK HHHIEK KKK HH KK KKK KKK KKK KKK KKK KR KN K

C A CORRECTION FACTOR IS USED TO REDUCE OVERESTIMATION
C OF P01 AND P11. THESE FRCTORS CAN BE DERIVED FROM R

C PRILIMINARY RUN AND FROM THE PRINTOUTS OF MERAN VALUES
C RAND SD VALUES

CRERRRRRHRHEKKHKHKKUKH KKK KK KRHKKH KKK KX KRR KRRKK R SRR KKRRRXRXRR KRN K KR
IF(P11(I).6T. 0.88) P11(I1)=0.88
IFC PO1CI).6T.0.65) PO1(I)=0.65

12 XNW=NW(I)

NY(I)=1
RBARCIY=SUM(CTI) /XNW
RLBARCI I =SUML(I)/XNW
Y=ALOG(RBAR(I ) ) -RLBARC(I)
ANUM=8.898313+9.05995%Y+0.9775373%Y %Y
ADOM=Y%(17.793728+11.968477%Y+Y%Y)
ALPHARZ=RANUM/RDOM
IFC(IPAR.EQ.1. AND. RLLPHAZ .GE. 1.) ALPHAZ=0.9938
BETR2=RBAR(I) /ALPHAZ
ALPHARC(I) =RI.PHAZ
BETA(I)=BETRZ

C TYPE 808,1,5UM(T),SUMLCT)
C TYPE 808,1,RBAR(I),RLBAR(I),Y,ALPHAZ , BETAZ
C 808  FORMAT(/2X,15,5F10.2)

120 CONTINUE

20 ~ATH -2

b o8 ol e o 2 T o | o SO st 1
IT VI AL u L oo tTuyvag

WRITE(20,203) J
203 FORMAT (//5X, 'RAINFRLL PARAMETER ESTIMATION FOR YEAR’,I3)
WRITE(20,201)
201 FORMAT(//' MONTH' ,7X,'P(W/W)’ ,7X,'P(W/D)’,7X,
$ ALPHA', 7X,'BETA’)
DO 130 I=1,12
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WRITE(20,202)DATE(CI),P11(1),P0O1(I),ALPHACI) ,BETACI) ,ACICCI))
202 FORMAT(2X,A4,5X,F10.4,3X,F10.4,2X,F10.4,2X,F10.4,RA30)
130 CONTINUE

GO TO 17
13 WRITE(20,14)
14 FORMAT(///2X,'WIND SPEED PARAMETERS FOR YERAR',/
$ 2X,’MONTH’ ,7X, 'ALPHA’ ,10X, 'BETR’)
DO 15 I=1,12
WRITE(20,16) DRTE(I),ALPHACI),BETACI),ACIC(I))
16 FORMAT (2X,A4,4X,F10.6,4X,F10.6,R36)
15 CONTINUE
17 CONTINUE
DO 18 I=1,12

IFC(IPAR.EQ.2) THEN
YDATA(1,1)=0.
YDATAR(2,1)=0.

ELSE
YDATACT, I)=P11(I)
YDATA(2,I)=P01(I)

END IF

YDATA(3, I)=ALPHAR(I)

YDATA(4,I)=BETA(I)
18 CONTINUE

RETURN

END

36363 2 336 33 36 2 3696 36 36 36 K 3633 390 I I I KK H KKK 36 3 I H 3396 K I K I3 33 36 96 36 336 33K 5 36 3 6 %

SUBROOTINE GENRA  FOR RAINFRLL STMULARTION
RMIN AND RMAX ARE LIMITS GIVEN BY RESERRCHER

C

L

C

C THEY ARE LOCATION SPECIFIC.
C

C

HHHIHK R KK IR KK KN KR I HHHRICHK IR KKK KK I K I IEHHIH KK KKK KKK HH KK KK

SUBROUTINE GENRA(NDARYS,P11,P01,RLPHA,BETA,NTT, TORAIN)

DIMENSION NTT(12),NTRAIN(31),NTRA(365),P10(12),P00(12)
DIMENSION TORRIN(12),PRECIP(31),PREC(365)

DIMENSION ALPHAC12) ,BETAC12) ,NDAYS(12),P11(12),P01(12)
NCD=0

NM=1

THE FOLLOWING LIMITS ARE FOR WAGENINGEN

N

RMIN=0.05

RMAX=40.0

NMONTH=12

NTEST =555

DO 53 L=1,NMONTH

NTT(L)=0

P10CL)=1.-P11CL)

POOCL)=1.-POTCL)

53 CONTINUE

DO 120 L=NM,NMONTH
11=6351%L%0.2527
12=3753%L.%0.15

NPRY-—=_-NBRYS(L)

I LNTECT Loy T Ao

6
LTUINTLE O W T Od97 TEIHCIN

TP1=P10 (L)

ELSE IF(NTEST.EQ. 12 THEN
TP1=P10L-1)

ELSIE
TP1=PO0O(L-1)

END IF
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CIHHHK I NI KH I K H KNI KK KKK IR KNI KM KRR HHHH K HHH KKK K HIHHKR NN RHHH KRR K

C TEST IF TODARY IS DRY OR NOT

C (TWO STATE MARKOV CHAIN)
DX M X I KKK KK KKK KK IR KR KKK HHKRHHHRHRHHIIIRH KK RURKR KKK KRR KKK KKK K KRR RKR KK

DO 50 I=1,NDARY ‘
CALL RANDU (I1,I2,U)
IFCU.LT.TP1) THEN

NTRAIN(I)=0

TP1=PO0CL)
NTEST=0
ELSE
NTRAIN(I)=1
TP1=P10(L)
NTEST=1
END IF
NTTCL)=NTTC(L)+NTRAINCI)
50 CONTINUE

TORAINC(L.)=0.0

DO 55 I=1,NDAY
PRECIP(I)=0.0
55 CONTINUE

CXHEHHRRHRHKN K HHKKRRNK IR HRN KRN R KSR R B KRR RRIERH U RN R KRR HRR RN RRNR N KRR K

C SIMULATE AMOUNT OF RAINFALL BY GAMMA FUNCTION
3353363 3K I K J K KKK I IE MK H K SRR KR KKK HHE KRN N KKK N KRR K I N H KK KR KRN KK

ALPH=ALPHACL)
BET=BETA(L)
DO 80 I=1,NDAY
IF(NTRAINCID .EQ. 1) THEN
60 PRECIPCI)=(RINT( (GAMMRAD(RLPH,BET)+.005)%100.))/100
IF (PRECIP(CI).LT.RMIN) GOTO 60
IFC PRECIP(I).GT.RMAX) GOTO 60
TORAINCL)=TORAINCL) +PRECIP(I)
END IF
30 CONTINUE

DO 105 I=1,NDRY
NCD=NCD+1
PREC(NCD) =PRECIP(I)
NTRACNCD) =NTRAINC(I)
105 CONTINUE
WRITE(20,100) L, (PRECIP(I),I=1,NDAY)
100 FORMAT (/2X, ' SIMULATED RAINFALL FOR MONTH’,I13,/
$ 10F8.1/10F8.1/10F8.1/10F8.1)
120 CONTINUE
RETURN
END

9]
1
a1

RN H R HHI R KRR KR K R R R KRR RN HRH R KRR RTORIR RN R HIIHHNNK

Cx FUNCTION " GAMMED X

Cx (METHOD OF JOHNK) ¥
D3RI HH KKK HHHN KKK KRNI KKK KKK KKK KN KKK KKK KKK KKK KKK HH KKK K

FUNCTION GAMMAD(ALPH,BET)
Z=0.0
K=ALPH _




301

302
303
304

305

306
307

_39_

F=K
IF (K) 303,303,301
PROD=1.0
DO 302 L=1,K
CALL RANDU (I1,12,U)
PROD=PROD*U
=-ALOG(PROD)
D=ALPH-F
IF (D) 308,308,304
A=1.0/D
B=1.0/(1.0-D)
L=1

CALL RANDUY (I1,I12,U)
UR=-50/AL0OG10CU)
X=0

IF (A.LT.UR) X=UxxA
CALL RANDU (I1,12,W)
UB=-50/AL0OG10CY)

Y=X

IF (B.LT.UB) Y=Uxx%B+X
IF (vy-1.0) 307,307,306
L=L+2

GOTO 305

W=X/Y

CALL RANDU (I1,I12,U1)
Y=-ALOG(W)

GAMMAD= (Z+W*Y)XBET

308

RETURN
GAMMAD=Z%BET
RETURN

END




APPENDIX A

APPENDIX A; LISTINGS OF PARAMETERS OF RAIN AND WIND MODELS
C RAIN AND WIND PARAMETERS OF WAGENINGEN,1975-1964)

RAINFALL PARAMETER ESTIMATION FROM YERAR 1975

MONTH PCW/W) PCW/D) ALPHA BETA

JAN. 0.8696 0.5000 0.6967 5.0534
FEB. 0.5714 0.0952 0.9360 4.7595
MAR. 0.6400 0.6500 0.9960 3.0942
APR. 0.8636 0.5000 0.9393 2.6337
MAY 0.6154 0.2222 0.9960 3.4152
JUNE 0.6923 0.23941 0.6359 9.6620
JULY 0.6000 0.3126 0.5293 12.4552
AUG. 0.4545 0.3000 0.5401 6.9541
SEP. 0.5862 0.6154 0.6526 6.1720
QcT. 0.4667 0.5000 0.7326 1.3185
NOV., 0.7776 0.3333 0.8528 5.6087
DEC. 0.4167 0.3684 0.7273 2.5779

RAINFALL PARAMETER ESTIMATION FROM YEAR 1976

MONTH PCW/W) PCw/m) ALPHA BETA

JAN. 0.8162 0.4444 0.9980 4.5272
FEB. 0.7143 0.0852 0.9960 2.5766
MAR. 0.5000 0.2381 0.6397 3.5250
APR. 0.0000 0.1111 0.9980 2.3380
MAY 0.6429 0.3529 0.9604 2.3678
JUNE 0.2000 0.1200 0.998680 8.6673
JULY 0.55566 0.2273 0.99a80 2.6657
AUG. 0.7776 0.0809 0.9960 2.2623
SEP. 0.5662 0.5365 0.9360 2.4614
ocT. 0.6429 0.2353 0.8380 2.7902
NOV. 0.7222 0.5000 0.6334 3.1261
DEC. 0.7000 0.4545 0.9980 2.6158

RAINFALL. PARAMETER ESTIMATION FROM YEAR 1977

MONTH PCW/W) PCW/D) ALPHA BETRH
JAN, (0. 0.6500 0.9980 z.
FEB. 0. 0.3750 0.9980 4,
MAR- G.T“‘“ 4375 6-=9197 =5
OPR. 0~ ] 05714 (8] e
MAY 0. 0.1333 0. 3.
JUNE 0. 0.5385 0. 5.
JULy 0. 0.2353 0. &.
AUG. 0. 0.4286 0. 9.
SEP. 0. 0.2174 0. 1.
ocT. 0. 0.3646 0. 3.
NOV. 0.¢ 0 ) @l, 7.
DEC . 0.5 0 0.7 2.’
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RAINFALL PARAMETER ESTIMATION FROM YEAR 1978

MONTH PCW/W) PCW/ND) ALLPHA BETA

JAN., 0.7143 0.6500 0.7003 4.0112
FEB. 0.6000 0.4615 0.6412 5.3648
MAR. 0.8000 0.6500 0.9380 3.2986
APR. 0.7333 0.2667 0.8580 2.7039
MAY 0.5333 0.3750 0.5554 4.2669
JUNE 0.7778 0.4167 0.6774 3.6952
JULY 0.6667 0.2500 0.6038 6.7074
AUG. 0.7053 0.4266 0.7301 2.3586
SEP. 0.6250 0.4266 0.8007 5.3702
acT. 0.3636 0.3000 0.9960 1.6132
NOV. 0.6364 0.2105 0.3380 1.9585
DEC. 0.78%7 0.2353 0.8702 7.5770

RAINFALL PARAMETER ESTIMATION FROM YEAR 1979

MONTH PCW/W) PW/D) ALPHA BETH

JAN . 0.6471 0.4206 0.68024 2.6024
FEB. 0.5833 0.3125 0.6959 5.2209
MAR. 0.6316 0.6500 0. 0666 44,7009
APR. 0.7835 0.3636 0.9442 2.6262
MAY 0.78395 0.3333 0.9382 4.,2467
JUNE 0.5333 0.4667 0.4164 23.7598
JULY 0.6423 0.23941 0.5091 4.4057
AUG. 0.5%000 0.4667 0.6461 6.7231
SEP. 0.3750 0.2273 0.9980 2.2295
ocT. 0.2857 0.2500 0.6545 65.9302
NOV. 0.7368 0.4545 0.6850 4.6023
DEC. 0.7917 0.6500 0.68348 4.6970

RAINFALL PARAMETER ESTIMATION FROM YEAR 1360

MONTH PCW/W) PCW/I) ALPHA BETH

JAN. 0.8000 0.2500 0.63914 44,2398
FEB. 0.6923 0.2000 0.6494 5.9673
MAR. 0.5000 0.4706 0.5962 6.1496
OpR 0..6429 0. 2500 0.7216 4.9279
151 SO— SgPEe0- - - - 01923 - 0.9804 - - 4.568049
JUNE 0.8571 0.3333 0.9003 3.5014
JULY 0.6842 0.4167 0.69866 11.56836
AUG. 0.5625 0.5333 0.6511 4.1923
SEP. 0.5000 0.4375 0.6937 2.6212
ocT. 0.7391 0.6250 0.5943 5.15498
NOV. 0.0421 0.2727 0.7259 3.6136
DEC. 0.6842 0.5833 0.89360 2.8156



RAINFALL PARAMETER ESTIMATION FROM YEAR 1981

MONTH PCW/wW) PCw/nD) ALPHA BETA
JAN. 0.6000 0.3750 0.9379 5.8571
FEB. 0.6667 0.3125 0.5209 6.96851
MAR. 0.8400 0.5000 0.57586 a.5801
APR. 0.3750 0.2727 0.7606 2.11682
MAY 0.6957 0.65%00 0.7772 3.6025
JUNE 0.6111 0.5833 0.4529 7.6894
JULY 0.5000 0.4118 0.4858 7.2624
RUG. 0.55566 0.1364 0.4954 5.0208
SEP. 0.6429 0.31256 0.7979 5.1834
acT. 0.8800 0.68500 0.7416 7.1158
NOV. 0.6333 0.6500 0.7623 3.7655
DEC. 0.7222 0.3846 0.7897 4.1064
RAINFALL. PARAMETER ESTIMATION FROM YEAR 1982
MONTH PCW/W) PCW/D) ALPHA BETH
JAN. 0.7500 0.2105 0.9960 4.1699
FEB. 0.6667 0.1579 0.9960 1.6370
MAR. 0.7222 0.3077 0.5966 7.3757
APR. 0.6923 0.2941 0.9517 1.36569
MAY 0.6875 0.2667 0.68822 2.56816
JUNE 0.6316 0.6364 0.7363 4.0484
JULY 0.5000 0.2857 0.4642 3.2707
AUG. 0.6111 0.5385 0.8101 3.5653
5EP. 0.5455 0.2632 0.9980 2.6785
ocT. 0.7366 0.3333 0.6456 7.1416
NOV. 0.7500 0.5000 0.6175 5.3273
DEC. 0.8333 0.23086 0.9860 3.3010
RAINFALL PARAMETER ESTIMATION FROM YEAR 1963

MONTH PCW/W) PCW/T) ALPHA BETA
JAN. 0.8571 0.4000 0.6587 5.6362
FEB. 0.8333 0.1250 0.7870 3.9921
MAR . 0.8800 0.1667 0.9960 3.5281
AFR., 0.5714 0.6500 0.8268 4.8504
METY: 0.7917 06500 09236 5.7213
JONE 0-6000— 0400006130 &5.6364
JULY 0.3333 0.1200 0.9960 2.3447
AUG. 0.3333 0.31682 0.6396 5.1128
SEP. 0.6842 0.4545 0.68566 7.7305
ocT. 0.7059 0.3571 0. 8661 2.4246
NOV. 0.7273 0.2105 0.4360 14.1426
DeEC. 0.7059 0.26%7 0.7035 6.5919




RAINFALL PARAMETER ESTIMATION FROM YERAR 1984
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MONTH PCW/W) PCW/D) ALFPHA BETA
JAN. 0.8800 0.6000 0.8366 3.9916
FED. 0.7500 0.1250 0.6833 7.9922
MAR. 0.8333 0.1579 0.9570 3.4966
APR. 0.7692 0.1765 0.7472 1.5340
MAY 0.6642 0.4167 0.8653 5.0656
JUNE 0.5455 0.3158 0.9380 4.6176
JULY 0.4000 0.2361 0.7076 5.6417
AUG. 0.7000 0.1305 0.7417 1.4340
SEP. 0.7917 0.6500 0.5636 11.7806
0cT. 0.7500 0.3636 0.79739 7. 68760
NOV. 0.6875 0.3571 0.9296 3.3079
DEC. 0.7063 0.4266 0.8554 2.0719
MEAN PARAMETERS OVER THE YEARS
MONTH PCW/W) PCwW/D) ALPHA BETH
1 0.7776 0.4509 0.832018 4.227922
2 0.6926 0.2260 0.797563 4.8393907
3 0.7080 0.42286 0.634460 4.760406
4 0.6307 0.3456 0.870575 2.6689416
5 0.6453 0.3582 0.887671 3.652638
6 0.6096 0.4105 0.730031 7.740648
7 0.5625 0.27931 0.658406 6.561965
s] 0.6076 0.3432 0.686726 5.077973
9 0.5626 0.4145 0.7963862 4,770473
10 0.6293 0.3999 0.7689168 551806
11 0.7588 0.4139 0.779842 5.291692
12 0.7118 0.4177 0.847865 3.908844
STANDARD DEVIATIONS OF THE PARAMETERS OVER YEARS
MONTH PCW/W) PCW/D) AL.PHA BETH
1 0.8213 0.4970 0.8684030 4.586071
2 0.733 0.2704 0. 856562 5.462075
3 0.7583 0.4849 0.893077 5.4725669
4 0.7130 0.4024 0.918632 3.032467
— 5 ‘*“"‘TT’7TKNT“" O‘YFHEU“‘*li’%ﬂﬂf?xg —4.030714
6 06629 04572 94¢ ——10-110328
7 0.5315 0.3058 0.718057 7.742959
& 0.6573 0.3847 0.734419 6.070137
a 0.6082 0.4621 0.852310 5.949453
10 0.6673 0.4439 0.6819507 5.422202
11 0.7993 0.4636 0.835354 6.534299
12 0.7553 0.4617 0.897200 4.501163



WIND SPEED PARAMETERS FROM YERR 13975
MONTH ALPHA BETA
JAN. 8.094646 0.504914
FEB. 6.164051 0.387037
MAR. 5.732491 0.476064
APR. 5.933573 0.438185
MAY 6.023070 0.431138
JUNE 13.463269 0.165143
JuLy 3.934908 0.547621
AUG. 9.942267 0.203757
SEP. 2.811130 0.826477
ocT. 7.162688 0.292285
NOV. 4.060557 0.582843
DEC. 2.055740 1.201985
WIND SPEED PARAMETERS FROM YERR 1976
MONTH RALLPHA BETA
JAN. 5.180591 0.917818
FEB. 8.160401 0.3418607
MAR. 4.601714 0.656838
APR. 3.691873 0.620952
MAY 6.852160 0.3668615
JUNE 4,735429 0.453320
JULyY 11.404892 0.171404
AUG. 10.327596 0.196155
SEP. 4,422133 0 0.438702
ocT. 5.291277 0.453577
NOV. 3.242450 0.800835
DEC. 4.232962 0.679003
WIND SPEED PARAMETERS FROM YERAR 1377
MONTH ALPHA BETA
JAN. 2.389540 1.150174
FEB. 3.692410 0.833757
MAR. 7.205658 0.420427
APR. 4,266280 0.784446
MAaY 8.873117 0.303926
JUNE 9.309717 0.226287
JULY 8.229543 0.295944
RUG. 4.394923 0.358185
SEP. 2.306855 0.851086
0cT. 3.467254 0.648463
NOV. 2.884872 1.3593668
DEC. 3.341326 0.961565
WIND SPEED PARAMETERS FROM YEAR 1978
MONTH ALPHA BETH
JAN. 4.751363 0.6808427
FEB. 5.577946 07466121
MAR. J. 734396 0.965739
APR. 6.595176 0.348740
MAY 5.597667 0.333664
JUNE 5.374447 0.452760
JULY 3.548995 0.613531
AUG. 5.687952 0.364664
SEP. 6.044247 0.522811
ocT. 4.941686 0.407984
NOV. 2.601594 1.027966
DEC. 5.939963 0.540864
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WIND SPEED PARAMETERS FROM YERR 1878
MONTH ALPHA BETA
JAN. 3. 859359 0.723837
FEB. 4.874014 0.579605
MAR. 8.552186 0.476392
APR. 8.565685 0.349846
MAY 6.479383 0.413221
JUNE 8.930582 0.259302
JULY 5.780568 0.435832
AUG. 6.392419 0.361315
SEP. 4.8768148 0.459874
ocT. 4.376555 0.553536
NOV. 5.272319 0.5698010
DEC. 5.157028 0.811921
WIND SPEED PARAMETERS FROM YERAR 1980
MONTH ALPHRA BETH
JRN, 7.737987 0.364352
FEB. 8.857526 0.3920953
MAR. 6.830513 0.438239
APR. 5.9592868 0.511806
MAY 6.772331 0.448127
JUNE 8.169626 0.328036
JULy 9.496943 0.293133
AuG 4.427401 0.594538
SEP. 4.009488 0.552024
ocT. 4.197262 0.739345
NOV.. 5.395637 0.669677
DEC. 5.476402 0.663256
WIND SPEED PARAMETERS FROM YERAR 1981
MONTH ALPHA BETA
JRN. 3.380822 0.878082
FEB. 2.996092 0.932167
MAR. 4.018330 0.854940
AFR. 9. 456658 0.253782
MARY 6.230553 0.326142
JUNE 3.606812 0.619183
JULY 8.893339 0.244837
AUG. 2.493484 0.583346
SEP. 4.113156 0.470037
0cT. 3.7314863 0.8008292
NOV, 4.505286 0.741351
DEC. 6.986847 0.361047
WIND SPEED PRARAMETERS FROM YEAR 1862
MONTH ALPHA BETR
JAN. 4.375153 0.631867
FEB. 5.074591 0.177451
MAR. 2.827323 1.14/7/866
APR= 7851889 0379522
MRY 8.516328 0.310978
JUNE 6.413820 0.393658
JuLy 9.9268378 0.235219
AUG. 5.772645 0.457665
SEP. 5.253565 0.440970
0cT. 65.8943791 0.380933
NOV. 5.286236 0.723893
DEC. 2.916134 1.258847
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WIND SPEED PARAMETERS FROM YEAR 1983
MONTH ALPHA BETA
JAN. 10.379431 0.499748
FEB. 5.533151 0.6131687
MAR. 6.444809 0.568099
APR, 10.943540 0.281140
MAY 9.004304 0.313449
JUNE 12.45893680 0.207608
JULY 12.252221 0.149018
AUG. 12.554542 0.164444
SEP. 5.781130 0.607826
oCcT. 3.633236 0.808163
NOV. 3.470468 0.729369
DEC. 5.023978 0.700511
WIND SPEED PRARAMETERS FROM YEAR 1964
MONTH alL.PHA BETA
JRN. 5.280506 0.923054
FEB. 4.610762 0.747475
MAR. 7.176214 0.398269
APR. 6.072853 0.3680381
MAY 7 .556542 0.344073
JUNE 6.464450 0.416122
JUuLY 8.769535 0.260664
AUG. 6.733387 0.283613
SEP. 5.573074 0.470716
OCT. 5.482330 0.558332
NOV. 6.263474 0.551345
‘DEC. 6.486539 0.444593

WIND SPEED PARAMETERS OVER 10 YERARS
ONLY ONE YERR DATA USED

STANDARD DEVIARTIONS ARE

ZEROS IF

MONTH ALPHA 5.D. BETA .

1 5.543940 6.3123  0.728227 0.8007
6.564085 7.7252  0.533857 0.6168

3 5.712371 6.2662 0.647079 0.7255
4 6.953692 7.6291 0.435480 0.48408
5 7.196672 7.6468  0.359433 0.3807
6 7.900773 6.8962 0.352803 0.3360
7 8.223933 9.1130  0.326720 0.3763
a) 6.873262 7.8559  0.356768 0.4041
9 4.520233 4.9018  0.564052 0.6114
10 4,922756 5.3280 0.575188 0.6355
1M 4.316289 4.6873  0.775688 0.8505
12 4.767632 5.2521 0.762359 0.8542
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APPENDIX B

APPENDIX B3 SURARRIES OF THE WAGENINGEN DATA
O AGTUAL RATNFALL &ND WEINDSPEED
(F WAGEMINGERN TH 1975 TO 19840

DATH

SUANMARY OF YEAR 19770

FMOMTH WET DAYE FROLINT WP EED
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M .,
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fiY
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fdy T
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GUMMARY
FONTH

SN
FER .
MAR .
APR.,
May

JUNE
JuLy
ALl
SEP
neT.
NOY

aF YEAR

WET DAYS
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Le#7

AMOUNT

L]
84,9
A9 .4
SOL 4
e
6% .3
‘{i A e Q
1344
&l
EY
1703

WINDEPEED
({78
2.7
:'-’; ) :’.
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J I
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SUMmaryY OF YEaAR 1979

MOMTH WET RAYEH AMOUNT WINDGPEED
(D /52
JEN 17 AGLE 2
FEB . 12 4306 2ad
MER . S0 G105 Gl
APR . 19 H0.7 .0
MaY 19 7E.7 2.7
JUNE 15 148 4 2ad
JULY 14 Al 4 2
Al 1 B4, 0 P
HEP . & 7.8 e
(aeT ., & Ada b Eud
MOV 19 H9.9 F.0

DEL, 4 T 422

TOT. 190 760.0
fE &N 15,8 36 . 2a9
Vil 2H A4 LE97 .35 Oud

SUMMARY OF YEAR 1980

FAONTH WET DaYs AMOURT WENDSGPEED
(M) {M/8)

JaM. 16 46,9 e

FER . 12 a0 D

el ., 18 Hid a9 Xk

APR . 13 4036 Fa0

My & P a0

JUNE 23 o 2a7

JULY 18 1457 2.8

AlG . 17 béra @i

SEP . 14 e )
{.} {: .¥‘ " l:}.' ::). 6?7 * '{:? .5 " 1

MOV, 19 Hd.b b
DEC. 20 gda.d Ead

T, T9% GA0LT
MEAN 1éal S50 Fa0
Vel . 2041 1021.1 Q.2
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SUARARY OF YEAR 1981

MOMNTH WET DAaYS ARMOUNT
(MM
S 15 4
FEE . 13 47 .3
feF 24 152, 4
afPR . @ 4.0
ey 24 R
JUNE L& &% S
LY 14 494
Al & 19.9
HEP . 14 LY
007, 2h 137.4
O, 24 VAV IS

DELE . 18 S84

WINDGPEED
(M/5)
Aa 0
Y

K

Ly L
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APPENDIX C

" (DAILY VALUES RAND THE MONTHLY SUMMARIES)

APPENDIX C; SUMMARIES OF THE SIMULATION PRINTOUTS
SIMULATED RAINFALL FOR MONTH 1

203
0??

mGoo
ocCO

—CcCo

o ()

NO T
— M0

—Cul
Mmoo

3.2
0.0
1.0

1

30.0
1.3
1.7

0.0
0.0
2.5

_/nDnD

0.0
3.
0.
7.

TN
N~

wm

Ll

062
003

nUnU/.
003

ooK
ocOoo

oo
oo
—

2

ONW

H
0.
0
2

0.0
0.1
0.2

0.0
0.0

0.0

SIMULATED RAINFALL FOR MONT
0.9
3.7
0.0

o T

=Rl

050
000

oTOo
CNO

[sol s gep)
ONm

O NN
ococa

o N

coT

3

mnmom

H
4.
0
5

2.2
0.0
4.2

2.3
0.0
2.4

SIMULATED RAINFALL FOR MONT
3.4
0.0
4.3
0.7

O TN
OoOND

003
001

ono
oCC o

—NC
omo

Noco
oo

ol
OCN

000
040

OO
cCoOo

INFALL FOR MONTH 4

000
000

OO
oo

NOCO
oo

—Mo
mMNO

007
000

200
400

wono
O

3.1
2.
0

0.1
0.4
3.9

1.1
2.1
2.2
0.5

SIMULATED RAINFALL FOR MONT
1

NWNOo
NT O
-

oo
ooo

[en B o en]
[N R )

nUO_/
000

ooo
oo o

002
002

6

Vo C

3
0.
0

1.0
0.0

16.1
1

4.9

0.0
2.6

0.3
2.8

SIMULATED RAINFALL FOR MONTH
0.0

«— O

- O

[e= =R sl
oCOOo

oCo
(=Rl

01.0
000

[N n]es)
o N
-

3.8
1.8
0.0

SIMULATED RAINFALL
0.0
4.2
1.4
8.8

[==RerRin]
NOO

wown
—OoC

O N~
o mim
-

cSCoCo
SO

800
301

N~
OO

8

H

0.0
3.4
5.9

0.0
0.4
0.0

0.0
0.0
0.2

SIMULATED RAINFALL FOR MONT
0.0
0.0
0.0
0.0




_53_

SIMULATED RAINFALL FOR MONTH 9
0.0 3.2 0.0 0.0 1.7 0.2 4.8 0.4 0.0 0.0
0.0 3.3 0.0 5.1 0.7 0.2 5.3 0.0 0.0 0.0
0.0 0.0 5.4 0.0 0.0 10.0 5.1 0.0 0.0 7.8
SIMULATED RAINFALL FOR MONTH 10
12.5 5.8 0.4 0.0 0.0 0.0 0.6 4.4 0.0 0.0
0.0 3.0 0.8 0.0 0.0 27 .1 0.0 0.0 0.9 0.0
4.2 0.2 6.1 0.0 0.0 0.5 2.0 0.0 2.7 2.2
3.7
SIMULATED RAINFALL FOR MONTH 11
1.2 1.8 1.3 0.0 0.0 0.0 0.0 1.0 0.0 0.0
0.0 2.8 1.9 1.9 0.0 0.0 0.0 0.2 0.0 1.8
1.0 0.0 0.0 14.1 1.4 13.0 4.1 4.1 0.0 0.0
SIMULATED RAINFALL FOR MONTH 12
5.4 5.1 0.2 0.3 9.3 0.0 0.0 1.3 4.2 15.9
0.0 7.2 1.7 1.8 1.1 . 1.5 0.8 0.8 0.2 0.0
0.0 0.3 2.6 0.0 0.0 0.0 0.0 0.0 5.3 0.0
0.0
SUMMARY OF THE MONTHLY RAINFALL(MM) INFORMATION
MONTH  RAINDAYS--AMOUNT  RAINDAYS--AMOUNT
(SIMULATED) (OBSERVED)
JAN. 24 96.3 20 69.1
FEB. 15 41.4 11 43.5
]
MAR. 20 75.7 18 66.3
APR. 12 30.7 15 36.8
MAY 20 58.5 16 55.8
JUNE 13 61.3 15 639.5
JULY 16 60.0 12 53.8
AUG. 16 38.5 14 48.7
SEP. 14 53.3 14 57.5
0cT. 17 77 .1 16 58.3
NOV, 15 51.5 18 70.0
DEC. 19 65.0 18 58.7
TOTAL 201 709.3 187 689.9
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GENERATED WIND SPEED FOR MONTH
2.6 3.2 1.6 0.9 2.6 1.4 3.2 2.4 3.0 1.9
3.8 3.7 2.4 3.6 2.1 2.5 2.1 4.5 1.8 1.3
3.5 3.1 4.0 2.2 3.3 2.1 1.9 3.5 2.7 1.9
GENERATED WIND SPEED FOR MONTH 10
3.6 4.3 4.9 1.8 1.5 2.5 3.5 2.2 3.3 2.1
3.7 1.7 4.3 1.9 2.5 1.9 3.7 3.3 3.5 4.9
g? 2.5 2.9 3.1 5.0 1.0 2.5 2.9 3.0 1.4
GENERATED WIND SPEED FOR MONTH 11
1.4 2.6 2.8 2.1 5.1 0.8 4.0 4.5 4.0 6.1
2.6 3.4 1.0 4.8 6.3 2.3 4.4 3.5 4.3 3.2
2.8 3.2 2.9 3.3 2.5 3.8 3.7 4.4 2.3 1.7
GENERATED WIND SPEED FOR MONTH 12
5.3 3.5 2.0 4.3 3.9 4.2 4.3 2.5 2.2 2.6
3.1 3.0 1.8 2.6 5.3 1.9 2.8 0.2 1.4 4.2
5.0 4.7 3.5 5.1 1.7 5.9 1.7 1.1 4.5 2.4
4.7

AVERAGE MONTHLY WIND SPEED(M/SEC)
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