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Nel AVERAGE MONTHLY RAINFALL

THE PRCGRAM COMPUTE AVERAGE MONTHLY RAINFALL OF THE ARFA FROM E—
VARIOUS RAIN GAGE STATIONS CAN PROCESS UP TO 50 YEARS OF DATA AND
UP TO 100 RAIN GAGE STATIONS FOR EACH AREA, MANY AREA AS REQUIRED,
THE PRCGRAM REQUIRED 54103 WORDS OF CORE MEMORY ON UNIVAC 1106
- §YSTEMe THE 18BM 1130 VERSION USED DOS OVERLAYS TO FIT 8K WORDSe

Nelel PROGRAM LISTING

PRCSRAM TO CCMPUTE AVERAGE MONTHLY RAINFALL FROM VARIOUS STATIONS

[
C PROGRAMMER "#~ SUPOT "PROMNARET # AUGUST 1977
C
INTEGER CNT(50512) . T -

DIVENSION COD(Z).SCD(IOO-2)pSNAME(lO)-RFL(SO.II)-SUH(SO.II)

1 DUMMY (12) 9AVR(112) ¢RMONT(12) s ANAME(S) Tt T

DATA RMONT/' APR's® MAY!p! JUN'p!' JUL'y'® AUG's! SEP'y' OCT'e' NOV!'

1¢' DECTs¥ JANYZ Y FEB"s' MARY/

DATA MP.HX.MYII.G-S/
c b o ad . ——— ——
C READ AREA CODEs BEGINNING YEAR» ENDING YEARs NUMBER OF RAIN GAGE
C STATIONy PUNCH OUTPUT OPTION AND AREA NAME ~ — "7 77 -
C

100 .READ(1YolIU.END-9OO)CODoTEGN~IEND—N$"NPUWC“INIHE
110 FOR*AY(BX'AAQAZQZ(onIZl0!6012X01606X|6Akl
NYsIEND=]BGN+1
00 150 J=1e12 ~ 7 /T et N NN e e e e e e
00 150 IeleNY
TTSUM(T4+JT=06
150 CNT(1+J)=0s

<
0O 500 N=1l¢NS

c - M Y T SRR . ]

DO 210 Jelsl2 ’ .

D0 210 I=1eNY S
210 RFL(1+J)==9999

READ STATION NAME

NnAaAN

ﬂEAO(HYolZOoEND"OO)(SCD(N.!)0!'102)oSNAME
220" FORMATI(AASA292X918A4)

READ MONTHLY RAINFALL DATA

a¥a¥a)

230 READ(MY240¢END=900) IYEAR »DUMMY

240 FORMAT(6X012012F6¢0)
IFLIYEARCEQLO) GO TO 300
K= ]YEAR=[BGN+]l
IF(ReLTeleOReKeGTeNY) GO TO 230
CO 2%0 J=1,12
IF(OUMMY (J) oL Te0) DUMMYLJ)==9999,

250 RFLIKsJ)=DUMNY(J)
GC TO 230~

a¥aXal

COMPYTE ﬁONYHLY AVERAGE
300 00 320 J=1,12 T
AVR{J)=0se
DUMMY (J) =0,
DO 329 l=1eNY
IF(RFLIToJ)eLTeOe) GO TO 320
IF(RFLIT9J)eEQeOe) GO TO 310
SUM(1oJ)uSUM(ToJI+RFLITJ]) s
AVRIJISAVR(JISRFLIIsJ)
310 CNT(1eJI=CNT(TeJ)*l
DUM!Y(J!‘DUMMY(JIOIQ
320 CONTINUVE °

ANL=0,
00 33C J=1,s12
" AVRI(JI=AVRIJIF7DUMMY (JT
AvR(J)-lFlX((AVR(J)00.051010011$00
ANLSANL+AVR(J)
330 CONTINVE
ANLsIFIXE(ANL+0,05)#104)/106

M UME  ANTUSUNsNA L SayU wosAuoRamRaL sos nsugalsmau
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PRINT MONTHLY RAIRFALL OF THE STATION

WRITE(MX¢340) SNAME s ANAME
3640 FORMAT('1ROYAL IRRIGATION DEPARTMENTs THAILAND'

197107+ 'COMPUTER CENTER'¢/9' STATION = 9",18A%

2.?107.‘RAKNFALL = 2606'9/9*" AREA = 9436AN

nnan'

/785Xy " MONTHLY RATNFALL IN MILLUIMETER"]
uaxreznx.:so:nuonr
350 FORMAT(/s% WATER YEAR!3Xs121aXsA8)58X 5 "ANNUALTY
wRITE(MX360)
360 FORMAT(/91X9120('=2)4/)"

C
TTT1B8G=1BGN+1899 =i e
CO 380 [=1sNY
I1YEAR=IBG+]
TOT=0,
< . =i

DO 370 J=1,12
TTIF(RFLTT9J) el Te00e) TOTa=9999,
IF(RFL({IoJ)elLTeO0) GO TO 380
370 TOTaTOTeRFLIIsJ)
-~ TOTalFIX((TOT+0,059)%10.)/10,
380 WRITE(MX9390)IYEARG(RFLILoJ)eJI=1s22)sTOT SRR, T T

390 FORMAT(I1193X012(2XsF6e1)95XsFbel)

WRITE (MX$360)
WRITE (MX9400)AVRsANL
400 FORMAT( ¢ AVERAGE " 93X 912(2X¢F6e1)05XsF6el)

500 CONTINUVE
COMPUTE "AVERAGE MONTHLY RAINFALU

nnN

DO 510 J=1,12
AVR(J)=0e
00 510 fs3eNY = 7 R e
SUM(1¢J)aSUMITeJ)/FLOATICNT(T,J))
$10 TAVR(J)=AVR{JI+SUM(TsJ) ~

.C
ANL®=0, : . S
. DO 520 J=1,12
AVR(J)I®AVR(J)/FLOAT (NY) T Fore E e
AVR(JISIFIX((AVR(IJ)+0,051910,1710,

TANLsANL+AVRIJY

$20 CONTINUE A
ANLeTFIX((ANL#0,05)#10,§/10, ~ —~ R SRt

(5
g PRINT AVERAGE MONTHLY RAINFALL

TTWRITE(MX s 540TANAME
540 FORMAT('1ROYAL IRRIGATION DEPARTMENTs THAILAND!'

1971079 'COMPUTER CENTER'9/¢" AREA = T o4Aby ~ "V USING THE FOLLOWING

2 RAIN GAGE STATIONS'pT1079'RAINFALL = 3.01'!

WRITE(MX 35501 (({SCOINeI)oI®192)sN=1sNS) ~

550 FORMAT(1X920(A4,A2))

TWRITE (MX3568)
566 FORMAT(/s41Xs'AVERAGE MONTHLY RAINFALL IN MILLIMETER') nox

WRITE (MX 9350 )RMONT
WRITE(MX+360)

DO 580 [elsNY

© T 1YEAR=IBG+T
TOT=0, ) )
DO 570 Jsl,12 SRR
SUM(TeJ)ImIFIX{ISUM(]9J140+C5)#106)/7106
TOT=TOT+SUM(TsJ) S e Pl
570 CONTINUE

TOT=IFIX((TOT+0,05)210,)/10,
580 NR!TE(M10390)lYEARo(SUH(lOJloJ'lolZ)oTOT

WRITE(MXs360) _ o )
WRITE(MX+400)AVR s ANL

PUNCH AVERAGE MONTHLY RAINFALL -

NN N
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1F (NPUNC4EQe0) GO TO 800
WRITE (MX+540) ANAME .

TTTTWRITE(MX3590) T
13G=[BGN=]

DO 600 [e=1sNY
IYEAR=]BG! o
WRITE(MX98390)1CODeIYEARS (SUM(IeJ)eJ=1012)
890  FORMATI1XsA4sA2712512F6,1)
600 WRITE(MP3810)CODsIYEARG(SUM(LoJd) sJ=1s12)
610 FORMAT(A&,A2412912F6e1) .

BRANCH TO NEXT AREA’

800" GO "T0O 100

N ANnN

900 CALL EXIT
END

Nele2 INPUT DATA STREAM

MONTH=01 RECORD OF THE FIRST AREA "=~ "~
MONTHLY RAINFALL DATA OF THE FIRST STATION
T 'MONTHLY'RAINFALL DATA OF THE NEXT STATION — — — — —~— =~ 77—~

...l....l‘.l.......‘.‘.......l0..........

cm— = =———wONTHUY RATNFALL DATA OF THE LAST STATION

MONTH=-01 RECORD OF THE NEXT AREA

MONTHLY RAINFALL DATA OF ALL STATIONS FORTHE AREA ™~~~ 7
.......'......I.D..............l.......‘..........

MONTH=01 RECORD OF THE LAST AREA
MONTHLY RAINFALL DATA OF ALL STATIONS FOR THE AREA

NOTE THE MONTHLY RAINFALL OATA CAN ENTER TO THE PROGRAM ANY

e=== PERIOD OF YEARSs ONLY THE YEARS THAT ARE IN THE PERICD OF ——
MONTH=01 DATA ARE SELECTED INTO THE CALCULATIONs THE MONTHLY
RAINFALL DATA OF YEARS IN THE PERIOD OF MONTH=01 DATA WHICH

ARE NOT_ENTERED ARE CREATED TO MISSING VALUE (=99994).

T A . —— e ——— o ¢ e st

N2 WEIGHTED MONTHLY RAINFALL (D!1SCARD MISSING DATA)

THE PROGRAM COMPUTE WEIGHTED MONTHLY RAINFALL OF THE AREA FROM
VARIOUS RAIN GAGE STATICNS CAN PROCESS UP TO 50 YEARS OF DATA AND
UP TO 100 RAIN GAGE STATIONS FOR EACH AREAy MANY AREA AS REQUIRED.
YN THIS VERSTON IF THE MONTHLY RAINFAUU DATA IS THE MISSIRG VALUE
(=99,9) THE MONTHLY DATA IS NOT USED TO COMPUTE WEIGHTED RAINFALL,
IN THIS CASE WEIGHTED RAINFALL IS THE SUM OF THE WEIGHTED RAINFALL
DIVIDE BY THE SUM OF THE WEIGHTED FACTOR OF THE NO MISSING DATA.
THE PROGRAM REQUIRED 5,323 WORDS OF CORE MEMORY ON UNIVAC 1106
SYSTEMe THE 1BM 1130 VERSION USED TWO LEVEL STORAGE VIRTUAL MEMCRY
“TTTTSYSTEWM YO FIT 8K WORDSe

N.2.1 PROGRAM LISTING a

PROGRAM TO COMPUTE WEIGHTED MONTHLY RAINFALL FRCM VARIOUS STATIONS
IS VERSTON DTS

CARD MISSTNG DATA
__PRCGRAMMER ® SUPOT PROMNARET ® DECEMBER 1978

(a¥a¥a¥al

DIMENSION COD(2)9SCD(10002) o SNAME(18)sRFL(50912)9SUMISO0¢12) :
1o  ~—~———DUMMY(12) sAVR(12) ¢RMONT (121 sANAME(6) +CODE(2) »WRF (100)
2, ACF(50012)

~=—DATA—RWMORT7" APR's" BAYV sV JUN'SY JUL"s" AUG's¥ SEP'sY OCT's' NCV'T
19% DEC'e! JAN'e? FEB'e! MAR'/
DATA MPyMXsMY/1e6057 ~~=, ~ 7

& :
C READ AREA TODEs BEGINNING YEAR» ENDING YEARs NUMBER OF RAIN GAGE
< STATIONs PUNCH OUTPUT OPTION AND AREA NAME

100 READ(MY110¢END=9001CODs IBGN» IENDoNS s NPUNCy ANAME
110 FORMAT(8X,A83A292(4Xs121916012Xe1606Xs6AL)
NY=JEND=[BGN+1




00 150 JU=1,12

199

T DOTISOTTEIGNY

150 “SUM(1¢Jd) =03
C . .
TTTTDOT%500 NeIZNS

C
<
C

ACF(lsJ)=0,

DO 210 J=1,12

T DOT210TTEIGNNY

210 |

RFL{TsJ)®=9999,

___RFAD THEISSEN FACTOR

READ(MY921%)CODEIFAC

215 FORMAYIT337AasA2+FE40)

WRF (N} =FAC

<
<
<

<

c .o
-

[aXa¥a)

nan

220 FORVATTAM AZe2Xo18ARY

225

230
240

250

300

310
320

330

340

350
360

__READ STATION NAME o

READ(MY92209END=900) (SCOINs 1) 91=102) s SNAME

DO 2295 [=1,2
IF(CODE(I)eNECSCDINSI)) GO TO 050

CONTINVE
READ MONTHLY anur555_9515

READ(MY 92409END=900) [YEAR»DUMMY
FCRMAT(6X912012F640)
IFIIYEARCEQsO) GO TQ 300

K= JYEAR=]BGNe]
!F‘KOLY.!.ORO‘.GTQNY’ GO TO 230

"DO "250

lFtDUMMY(J).LToO) DUMMY (J)==9999,
RFL(K9J)aDUMMY(J)

GO To 230

COMPUTE MONTHLY AVERAGE

DO 320 J=1412
AVR(J)=Q,¢ "~
DUMMY (J) =0

DO 820 IsleNY =~
IF(RFLIT#JIoLTe0es) GO TO 320

IFIRFCTT3JTeEQe0e 1 GO TO 310
AVR{JI=AVR{JI*RFLIT9J)

DUMMY (J)sDUMMY (J)+1e
CONTINUE

ANL=0,

DO 3307 J=1712
AVR(J)®AVR{J)/DUMMY (J)
AVRIJISTIFIX((AVR(J)+005)210.)/10¢
ANL=ANL#AVR(J)

CONTINUE ~

_ANLSIFIX((ANL+0+05)2104)/10.

PRINT MONTHLY RAINFALL OF THE STATION
WRITE (MX 9340) SNAME s ANAME ¢ FAC

FORMAT('1ROYAL IRRIGATION DEPARTMENT s THAJLAND® —

10T107¢"COMPUTER CENTER'9/9* STATION = *418A4,T1079'RAINFALL = 2406

2' 373V AREA = '38AA " THETSSEN FACTOR " oFT,5

S 77945X9 ' MONTHLY RAINFALL IN NILLIMEYER‘)

WRITE(MX 93501 RMONT

FORMAT (/¢! WATER YEAR'.’X.IZ(QX.AQ)QSX.'ANNUAL‘l

WRITE (MX+360)
FORMAT(/+1Xs120('=*)0¢/)




C

370 T TOT=TUTHRFLITJIT

380
3%0
C

T WRITE({MX 9300 JAVRYANL

4C0
500

C
C
C

700 37075112

200

18Ge18GN+1899
DO 380 J=)sNY ~
IYEARsIBGHD

TOT=0,

IFIRFLII9J)elTeOs) TOT=2=9999,

IF(RFLIToJIeLTe0) SUMIToJI=SUMITsJ) ¢AVR(J)I®FAC
IF(RFLIJsJ)eLTe0e) GO TO 370
SUM{T19J)sSUMIToJIeRFLITeJ) ®FAC
ACF({leJ)=ACF(10J)+FAC

TOT=1F1X((TOT+0405)81041/104
WRITE (MX9390) 1YEAR s (RFL(T9J)sJ=1412) 4 TOT
FCRMAT(11193X»12(2XsF6e1)s5XsF601)

WRITE(MX9360)

FORMAT( ¢ AVERAGE ' »3X912(2X9F601)953X9F60l)
CONTINUE 7~ 777

COMPUTE AVERAGE MONTHLY RAINFALL

T TPOTS5107 JeT» 12

510

520

(aXaXal

540

550

5607

565

566

TETWRITETRXGIS0T

TTTTIRTSUMT Y 9 Jd e EI.G.T‘YOTE-9999.

i 570

$80 WRITE{MX3390TTYEARISUMIT I sJs191215T0T

G

DO 320771712

AVR(J)®0e

DUMMY (J)=0s

DO 310 I=1eNY

IF(ACF(]9J)eEQeOo) SUMII9J)a~9999,
IF(ACF(1¢J)eEQeO¢) GO TO 510
TSUM{TYIYSSUMITiJI/ACF(T0J)
DUMMY ( J) sOUMMY (J)+1e
AVR(J)=AVR(J)+SUM(T9J)
CONTINUE

ANL=Q,

AVR(J)SAVR(J)/OUMMY (J) -
AVR(J)®AVRIJI/Z/FLOATINYY ~ =~ "—° = -~ 77
AVR‘J)']FIX((AVR‘J)’OQO5).100’/100
ANL=ANL4AVR(J) ~ 5
CONTINVE
“TARLSTFIX{TARL#0.0571810577/10%

PRINT WEIGHTED MONTHLY RAINFALL

WRITEIMX¢SA0JANAME — = ~— — 7
FORMAT( '1ROYAL IRRIGATION DEPARTMENTs THAILAND'
1, TIO7+s YCOMPUTER CENTER'373 " AREA =""35A&45 ¥ USTNG TRE FOCLOWING —

2 RAIN GAGE STATIONS'eT1079'RAINFALL = 3,03!)
WRITE(MX550) ({SCO(NoI)oI=102) ¢WRF(NJ INSIsNS]
Fonuurcalzon~.Alo'-'.71.5))

S=Q0q
DO 560 Ns1 NS

SaSEWRFTNT

WRITE(MX9565)S

FORMAT(¢ SUM OF THEJISSEN FACTOR ='9F8,5)
WRITE(MX9566)

FORMAT(/.QXX.'HEIGHTED MONTHLY RAINFALL IN MILLIMETER!'T
WRITE (MX9350)RMONT

DO 580 I=1.NY
1YEAR=1BG#]

TOT=0, -
DO 570 Je1,12

lF(SUM(loJ).LToO.) GO TO 570

SUM(T o J)®IFIXI(SUMIT9J)40s05)2106)/100,
TOT=TOTeSUM(T0J)

CONTINVE
ror-xexttToroo.oa)-xo.»/xo.

WRITE(MX+360)

WRITE(MXe400)AVRsANL
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PUNCH WEIGHTED MONTHLY RAINFALL

IF(NPUNC4EQe0) GO TO 800
WRITE (MX¢540) ANAME —== S
WRITE(MX550) ((SCO(Nol)oIm1s2)9sWRF(N) oN=1oNS)
WRITE(MX565)S ) T T
WRITE(MX4590)

T T1B8Ge1BGN-T
DO 600 [=1,NY Al e -
1YEAR=]BG*!]

WRITE (MX9590)CCOs IYEARs (SUMIT0eJ) 9J=1912)
590 FORMAT(1XsA69A2012912F6el)

600 WRITE(MP36101CO0sIYEARTSUMII3IT3I=T712]
610 FORMAT(A84A2012+12F601)

BRANCH TO NEXT AREA

[aXaXa)

cO?g _Go To 100

850 WRITE(MX9B860)CODEsFACe(SCOINsT)ol=1r2)9SNAME

860 FORMAT('1CCDE OF THEISSEN FACTOR AND RAINFALL CODE WRONG' "
lo/OTSQvaoAZoFGQS'/31X954§A3’2X013A5)

c T i - \
900 CALL EXIT

END

N.2.2 INPUT DATA STREAM "~

MONTH=01 RECORD OF THE FIRST AREA

“-“‘_a—_’RONTH-Uz’ﬂECORD-OF—Tﬂf-FIRST_RRTN—GAGE_STITTUN*
MONTHLY RAINFALL OATA OF THE FIRST STATION

- "MONTH=02 RECORD OF THE NEXT RAIN GAGE STATION =~ —
MONTHLY RAINFALL DATA CF THE NEXT STATION

-_".ooo'oio';nooo'oi103306-30030050oidooooooo;o
..................‘...‘..................

o MONTH=02 RECORD Of THE LAY RAIN GAGE STATION
3 MONTHLY RAINFALL DATA OF THE LAST STATION
© MONTH=01 RECORD OF THE NEXT AREA T
MONTH=02 AND MONTHLY RAINFALL OF ALL STATIONS FOR THE AREA
.‘...ﬂ...—.“...........l'..‘.....l........l.‘...............l
MONTH=01 RECORD OF THE LAST AREA
B NONTHSDZ_IND"HONTHLY"RAXNFAEC_DF’II:"STA?TUNS”FUR_THE”IREI

NOTE THE MONTHLY RAINFALL DATA CAN ENTER TO THE PROGRAM ANY

ee—— PERIOD OF YEARSs ONLY THE YEARS THAT ARE IN THE PERIOD OF
MONTH=01 DATA ARE SELECTED INTO THE CALCULATIONs THE MONTHL
RAINFALL DATA OF YEARS IN THE PERIOD OF MONTH=01 DATA WHICH

Y

-————ARE_NOT ENTERED ARE CREATED TU MISSING VALUE T=9999.Te

e e -
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9.1 Introduction

The miltipurrose reservoirs are ore of the most important natural

resources for socio-econom_.c develorment of Thailard. Many projects such
as the Bhumibol, the Sirikit on the Chao Phraya basin, the Ubol Ratana, the
Sirindhorn, the Chulabhorn, the Nam Pung and the Kang Krachan multipurpose
reservoirs have heen carried on project by project to enhance the water re-
source benefits. The fruitful results of these projects m::w include irrzi-
gation, flood co.—.tro}, fishery, navigation on inland waterways, water
supply for domestic and incdustrial uses, salinity and pollution water qua-
lity control and electric pcwar'genoration etc. So, to fulfils various pur-
poses, the operation of the multipurpose reservcirs az: carried out ba;ed on
the operation policy, bpera:ion rule and operation procedu.re’whicb will be
later described in this repoéf:.

9.2 Overating Ruleg : X

B
.

In order to operate the reservcir to fulfil various puz.poses and
give optimum ‘o c;ve:all benefits, the operaticn rule curves of each reservecir
are studied to be set up as an guideline for cperation. The operation rule
curves of the reservoir are :

1. Fiocod Control Rule Curve

2. Conservation Rule Curve or Upper Rule Curve

3..- Buffer kul. Curve or Lower Rule Curve

4. Inaczive Rule Curve

The operating rules of water release according to operation rule

curves are as follows :-

1. Whenever the recervoir water level is higher than tke Flood

Contrcl Rule Curve, excess water will be spilled.

2. Whenevcr the reservoir water level is higher than the Con-
servation Rule Curve or Upper Rule Curve, the water will be relezsed at
maximum generation capability in order to preserve storage for flood con-

trcl ané also to reduce the spill in the fcllowing months.

3. Whenever the tesexvol.z water level is between Conservation
Rule Curve (Upper Rule Curve) and Buffer Rule Curve (Lower Rule Curve), the
water release will follow the operatinc pclicies under _nomal conflition.
The water will be releas.ed to meet downstream requirement and also the

need of power.

] v ' 1 L
VHILLYR BYRIY91Ia’1NNI sIvvclondsunsUszinding
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4. Whenever the feservoir water level is below the Bufier Rule
Curve (Lower Rule Curve) which is under emergency condition, the water
release will be reduced. However, the minimum water release will be con-

fined by Rationing Policy.

8.3 Overzting Policies

The operation of the multipurcose reservoir is according to the
dowristream demand and the requirements of the electrical system which are
acted as contraints in the relezse of water frcm the reservoirs. The

B . -~

operating policies of wzter release uncer normal circumstances are as

follows :-

1. Water must be released from the reservoirs whenever it is
recu.ired to the downst:ean.b

2. The needs of the power system for power, energy &nd reserve
capacity must always be satisfied when there is no other way to meet the
system need.

3. Practical limits on minimum output from indivicdual gencrating
hydro plants for the needs of tle system must ﬁ:'tespected. It should make
an effort to generate hydroplants not more than practical limits on minimum

output during the period when downstream demands on the reservoir are low.

When the reservoir is under emergency condition, the wzter level falls

below the Buffer Rule Curve (Lower Rule Curve). The water release will be

reduced to avoid uncontrolled reservoir emptying. The operation of reservoir

will follow the Rationing Policies which are described below :-

Rationing of Irrigation Demands
= in every montﬁ thzt the reservoir water level is belcw the
Lower Rule Cu:ve; irrigation cdeliveries will be reduced by
Y cornfined pe:centage.’ ) ' _
- ;t reservoir level is critically low at the end of November,
a };duction in the fcllowing year's dry seascn crop area

should be decided.

tioning of Release for Power

- Besides the effort for the generation from hydr@ should be macde
of not more than practical limits on minimum output during the
p2riod when downstream demands are low, the_gene:ation should
ba recduced as minimum as possible when the reservoir is in

emergency condition.
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9.4 Overating Procedures

The multipurpose resecrvoirs are operated by .the Electricity Genera-
ting Authority of Thailand (EGAT). The Roval Irrigation Department (RID) is
responsible for the operation of the diversion dam downstream. Therefore, at
the end of the wet season of the year around October to December, the wcrking
group which composes of RID's and EGAT's representatives jointly made a short
range reservoir operation studies. The studies are based on the estimated
irrigation requirement according to the purposed crop area, other water use
demand and gereration power'requirement from hydros. ';he estimated water
release fz;m the reservoirs is finally determined according to the past re-
» E cord of the dry, medium dry, average, medium wet and wet hydrological coni‘.i—
tione. The studies are purposed to be as guidelines f;i: daily operation of

the reservoirs.

b : Every week, RID estimates the downstreszm demands, the local flow,
2 " and the water reguirements from the resexrvoirs based on daily basis and

informs to EGAT to operate the reservoirs to mset the downstream fex=ands.

’,
4.5 Conclusion

.-

The operation of the multirurpose reservoir practically folliows
—
the operating criterias as mentioned before. The water release frca the
reservoirs up to the present could satisfy several purposed needs. vSesiées,
the extra short period demands for irrigation purpose due to abnormal low

rainfall and local flow, pollution guality ccntrol, power generaticn could

" . be satisfied too.
At present, the operation of the reservoirs to meet the significant

downstream demands is the Bhumibol and the Sirikit dams in the Chao Phraya
basin, and the Kang Krachan dam and will be the Srinagarind dam in the

following year. The operation of the Ubol Ratana, the Chulabhorn, _the llam
Pung release more water for powex: purpose than the dcwnstream demands. 'm‘e
cperation of the Sirindhorn is not restricted for power purpose while the

t irrigation project is developing.

.
S :

- -‘
In a near future, the water demands from the reservoirs will increase

rapidly. The increasing of dry seascn crop and the irrigation projects under
development will need much more 'water from the reservoirs. The need of water
for domestic industrial uses and pollution quality cont.xol will gradually in-
crease year by near. Besides, the fuel oil crisis is anticipa_ted to be rcre

serious in future and the quantity of the fuel oil is haridly adecuate, then ,



more water may be needed for power generation. All of Vthese will arise the
problems of the operation of the reservoirs to contribute the water for in-
creasing demands. fho concefned authorities realize the future problexms,

therefcre, the coomittee which cormroses of the Royal Irrigation Depariment,
the Electricity Generating Authority, Department of Agricultural Exzension,
and Department of Local Govem;nt is recently set up in orcer tc response
for defining reservoir cperating polocies. Then, t.he coordination of the

-

water use among several purposes will be better in future.
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Modified Penman Formula sanwiadn Irrigation, Theory aid Practice 703
AM. Michael . " . .
5T - __A_ia“h-.()(o.zs.o.s:) - 4T, (0.34-0.0k4 e

° A+
. (0.10C-9 i_l"L)] < (-1-4'%) (002'{)(100.01 Ua) (.‘- ‘d)] o

‘Va ovapotrans‘ptration in ma/day’

e
A « rate of change of the saturation of vapor pressuré with
tenperature in -b/c° g

= psychrometric constant

R, s extra -, terrectrial radistion in wn,/dcy

|

s x_‘onoction coefficicnt

= 0.25

.

g = percent of actual gnd ;ossibld hours of bright sunshine
: ~ R &y . .
¢ = M55 o"2:0 C;  where. C, = ctovdiness

i“w BStefan - Boltzmann Coefficient (2.01768x1077)
.r"‘ = Absolule meen air temperature in K
., L. _Saturation vapor y3essure of the atmosphere in md at the mesn
. - .Y air temperature in = ’ . A
L . @ actwal vapor presswre of air in md

- o x relative humidity
v, . - " wind specd in ¥n/day at 2 ® height above ground str_fac§
. X o2

" i, e ’ ’ i - )
. = .Uy log 6.6 = 0,82 Us where .k = height of wind vane gtove

- legh logh
ground in ft. which ‘U4 is measured in kmy/day

.
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1. 1awaziBunlysunsunsuRaines mqvnhhumu 1DMO1

INTHODUCT 10N —— I e

THC IGRIGATICN DEYAND MCDEL PROGRAM USFO FOR PROOUCING MONTHLY
DIVEOSION DEMANDS AND RETURN FLO%S FCR A GIVEN PERIOD CF wWEIGHTED
RAJNFALL AND/OR EFFECTIVE RAINFALL,

THF INPUT CONSISTS OF THE TITLE RECORDe OPTION RECORDe CRCOP DATA
(CrOP DESCRIPTIONSs CROPPFD AREAS AND CROP EVAPOTRANSPIRATICNS)
EFFECTIVE RAIN FACTORy FARM EFFICIENCY, CANAL EFFICIENCY, RETURN
FLOw FACTCSy FEVAPCTRAANSPIRATION FOR UNCROPPED AREA, hE!GHTEO

’—___———‘TTﬂFItt’TNU?U?—ETFICTTVE—FITW?XCE‘TUVTTUWT—— - -

—w“—*“*'0!v?ﬂﬁfO*—DE"AHOS—RND—Rtfb??‘?tﬁ'S‘TCP?Tﬂﬂ??‘

ANNNNN

[aEnNa)

1o
10

IF THF EFFECTIVE RAINFALL ARE NOT ENTERED FROM THF [NPUT STREAM,
THC PIOGRAM CO¥PUTES EFFECTIVE RAINFALL BY THE METHOD SFECIFY [N
THE JPTICN RECORD OF  INPUT DATA, THEN THE PROCRAﬂ COMPUTES

THE SUTPUT CONSISTS COF ECHO INPUT DATA EFF&(T!VL QA[NFALLO
NIVEISION DEMAMNDS IN MCM AND CMS» ACCUMULATED DEMANDS IN MCMe
RETUPN FLOWS IM MCM (CPTION)e DIVERSION DEMANDS AND RETURM FLOWS
1°1 CARD FORM TF "RFOUIRED FOR USF ™ IN RFSFRVCIR SIMUCATICN TODEL—
PROSRAM, 5

TH* PROGRAYM REGUIRED B80127 wOKXDS OF CORE MEMORY OMN, THE U!IVAC
1106 SYSTEMe THE IBY 1130 VERSION USED CVERLAYS TO FIT BK 407TTSe
VAIN PROGRAM .

o= et e

INITGATION DFVANO MODEL PROGIAM
PROGAAMVER ® SUPDOT PROVNARFT ® AUGUST 1977 -

THF PRC3R4 CAN SIVULATE DIVERSION DEMARD UP TO %0 YFARS AND 292
C3CP CALENDARS

bl%EHSION ERF(12)sFEFI12)eCEF(L12)oRFF(12)oFETP(12)9RMONTI12)
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SURRQUTINE TO READ WFIGHTED MONTHLY RATNFALL

IF(IEFRFeF2e0.AND e IRTFIeEQeN) GC TO 200
CALL “RFLI(AYD™SsAYEARGAMEANs WRFL 9 IBGI . emY)
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CALL “EANA( 12+MYEAR e WRFL9AMEAN)
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CALL VEANF(  12¢%YEARy ERFLGAVEAN)

82 TO 800

SUAROLTINE -TO COMPUTE - EFFECTIVE RAINFALL - T
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IF(JSFRF4GTe&4) CALL EXIT
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210 FOQ'AY(/oQSXo'nFXGHYFD PA[NFALL I ATLLIMETERSY)

CO TC 900
30N WRITE(MX,310)

T 310 TFOPUATIZGBAXGVEFFECTIVE RATNFALU TN MILLTYFTERS Y] ‘
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e
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RFAD HEADER RECCRO

PFiD(VVoSTDD

aEA) MOMYHLY Rll\FALL
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C
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DO TOO 'N®1 NYEAR ~~— T~ ~
r"g““‘fﬁ?!"*?fﬂ’ﬂtovtRt'tﬁf$—1ﬁ‘ﬂtEfY“CTt4

o © DO 820 KL gNCP T T - T
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DO 630 Mel,12
Ca(M)8Q - ~— T/ /777 = - ke i R e e e
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CrR(MISCWR(MI+FWRIK M) @AR(KoM)R16E=7

~——830CONTINUE
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C
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IF((FWRIK gM) /CEFIM))oLESFTIK M) GO TO 650
—'”“‘“"ﬁPLOf‘iH"ﬁFCO(NfH!C(FUR(t.K!ICE'(M’-EYIKuM))CAR((lHIOIG =7 —
6%0 CONTINUVE

C

C RETURN FLOW FROM RAINFALL IN CROPPED ARFA

c b O 1o B R gt I
RFLO(NsM)SRFLOINIM)+WRFLINIM)SAREAC®164E=7

c A (LA < -

C RETURN FLOW FROM UNCROPPED AREA

C

IF(WRFLINGM) (LESETP(M)) GO TO 660
SE 1F(AREASTECAREACT GO TO 580
RFLO(N M) sRFLO(NsM) ¢ (WRFL(NoMI=ETP(M))® (AREA=AREAC)®16,E~7

—

C ACTUAL RETURN FLOW

-\
660 RFLO(NeMIaRFLO(NeM)®RFF (M) ’
——-7€0 -CONTINUE I
¢ -
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END
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C SUBRCUTINE TO PRINT DIVERSION DEHAND IN C1s — 7

<
T T T SURRTUTIRE DCUSITINGI Ny NYE AR 3 DATAN AAE ARy T8N T 9 IX]
DIMENSION DAYA“(5O.12).AMEAN(IZPoOﬂONT(l2)oC-S(lZ)oSFC 0(13)

DATA 3ECN",2.59202.67”.‘1 ’920 067"“'20671‘0‘.572 2.57=“l~-51¥-
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FORVATE 79 ¢ —WATER-YEARC IR 1 20 XIAS I3 IX3 *AMNUAL Y

WRITE(MX9800)
FORMAT(/91X91200'=")97) S I .-

DO 700 ¥S1oNYEAR — - — - ———— - - =
IYEARS[RGIN#N+1900

652

AMUAL =0,
0O 6%0 M®1e12 — - S
cvStv)-oAIAv(N.M)/secuocH)

ANUAL mANUAL®DATAM(NgM) — ——— == - === =

CONTIHUE

——— - ARUALWANUALZSECNDI 33T

WOITE(YX76BUTTYEAR,CMS, ARUAL
FORVMAT(I1103X012(1XsFT7a3)04XeFTe3)

CONTINMUE e

C
E—__ﬁ"f Attt v6 007

ASUAL =0
0O 780 Mel,el2

CVSIMIWAMEANTY) 7SECND ™Y
AMUALSANUALSAMEAN(YM)

TS0 T COHNTINUE

C

830

oy

A"UALIANUALISFCND(ISl

KTITE(#Xe800)CSsANUAL

FORUATL ¢ — AVERAGE®13Ks12(1XsFTe3198XeFTe3) —— = -

- SUBROUT INE—T0 PRINT -ACCUMULATED -DEMAND - IN-*Ct

TWRITE(MX 96200

QUTURT

fND

ACMCM SUSROUTINE

e amtf - s s O N e e i s i, e AR

SUSROUTINE ACMCM(IBRGININYEAR9DATAM ) VOMCMR™ONT 9 MX )
DIVENSION DATAN(’Ole)oVONCM(lZ)oRﬁONT(lZ'

WU TE(MX 9500 )RVONT

“PORMAT /73— WATER YEAR® 9 2X512(5XvAGT)

WRITE(MX¢600)
FOARMATI/91Xe1200%=0)¢/)

ACVOL=0e T
00 700 N=s],NYEAR

T TTT1YEARS IBGINSN$1900

DG 650 Me1e12° 7"
ACVOLSACVOL+DATAMIN M)
VO¥C (W) sACYOL- -~ " 7°

WRITETVX +6801 I YEAR§VCVCH

FOPMAT(I1192Xe12F9% 1) T e

CONTINUE

RETUSN

TMCARD SURRCUTINE

END

SUBROUT INE TO PUNCH MONTHLY DATA [N MONTHLY CARD FORMAT

(ala)

c- —————

SURNOUTINE MCARD{(PCODE sMYEAR¢DATAM 19CGIN IOR VP o™X )

DIMENSION PCADE(2)3DATAMISO412)3DRI2) T — 7
DATA DR/*D'y 'R/

wWAITE(MP$400)

T WAITT (MX§400Y .

<

TCO 300 NsIoNYEAR 7

IYFAR=IAG]I NN
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HQ;TF(“POZ5OID?(IDQ)-(PCOD’(I)'!'1oZlolYEAR.(DATAM(H-MIoMOlilZ)'""’
FOAMAT(AL Al eAlel2912F601)

”V'!Y'(“X'QOO!D’(lDR’O(’COﬁ!(l’0!'!'2"!YPARO(0ATA*1NOP|let1fo——'—'

FORMAT(IXQAI-A50A10|2012'601)

PFTURN
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SUSROUTINE TO COMPUTE EFFECTIVE RA!NFALL tepPTION x)"n

SUBROUTINE EFRF1INYEAR¢WRFLIERFLERF)

DIVENSION WRFLISOyT2)3ERFLISOFIZIVERFIIZY

DO 100 Ms1,12 o e
00 100 Ne]NYEAR
EIFL (oM ) eWRFL (M) @ERF (M)

END

EFRF2 SURROUTINE

SUBRAUT INE TS COMPUTE EFFECTIVF RATRFALL (OATTON 21

SUADUTINE EFRFI(NYEARGWRFLLERFLY
DIVSNSION WRFL(50012)9ERFLISD912)eRFUIS)eFRF(S)
NATA FU/ 10,01006920069250,93C0e/

DATA FIF/0e009C680606709046090655/

‘DO 200 N®J MYEAR T T

- pn 199 Lal e85 e R N 5

DO 2C0 M®}e12

TFIw9FLINIM) 4GTRFMIL)) GC TO 100

“——-‘T"PL‘ﬁ'"T"R?CTﬁF*T"?'lL1

GO TO 200
cloc CANTINUF — 77 T NG -
ERFLIMe ) eWRFL(No' ) #0,5D = Tt
c29_0 CONTINUE
QFTURN
END o
FFRFS SURROUTINE - -—- - - ====--- - E A% B aRES &
C SUARCUTINE TO COMPUTE EFFECTIVE RAINFALL (CPTICH 3)
c I £ 3 f TRAIDY
SUBQOUTINE EFRFI(NYEARGARFLOERFL)
DIMENSION WRFL(50¢12)¢FRFL(S0612) P i
C
=07 300 “Mw},12- > i G
DO 307 Mm]¢NYEAR
RFew®FLI(NM) ’ ¢ -
¢
GO TO (1N70¢2CT92006277¢20C92C0920091CC091526170013501C0) M &
100 IF(RF.LFE¢20s) ERFsQ, .
T PP F e GTe20e s ANDF ¢ LE 90, T ERFRO:S0%(RF=20,7 B
1P (RFeGCTe%CoeANDeRFelLEC10Co) ERF'0¢50.RF
[FIRFeGTe100e) ERFEQeH0®RF ~ —- - kit ohions - T
GO TO 300
c - . s sewale -
200 IF(RF.LEG1Ce) ENFu,
- 1F(RF o GY’IO‘.A%DCQ'QLFC.OQ’ ENFuD 500 (NF=iCe ) —
1F(RFaCTeb606sAMNDeRFeLEL100,) EQF-O.bolRF i
1F(PFGTe10N,) C[RFaJ,TSeRF o - -
300 FRFLINe*)=ERF
C = . = -

pPETLIAY

BN - e —— e



e ) . Gd 10 %00

297

FFIFG SUARDUTINE - = - e S e

SUACUTINT TO COMPUTE EFFECTIVE RAINFALL (OPTION &)

(2 ¥al

SUAROUITINE EFRF&INMYEAReWRFLeFRFL) e
COLENSION WRFLISSe12)0ERFLIS021219RF (T o ERFTLITISCRFOLTY ——
OATA 2F/00025493Ce9100491%5064200403C06/
~OATA FRF7/Ce 0290436 95B 00 TY00R26038,/ —- = -—==
DATA €7F0/06¢92%e99500199C 0993691000 912Ce/

DO 500 4=1,12
00 300 \N=1,NYZAR : o -
XXaWRFL(MeM)
IF{XXeGTe0e) GO TO 110
CRFL NI 0§
GO0 TO %00

119 1F(MeF37) GO T 300

~
-

0O 150 L®2,7
““”‘IFIxx-nrrCTTTSU'IZU'TSO
120 - EZFL(NM)mERFO(L)

GO TO 800 T U

-
-

130 ERFL(MoM)I=ERFO(L=1)4 (ERFCILI=ERFO(L=1))/(RF(L)I=RF(L=11)

1 e(XX=F (L=1))
' GO "TJ 300 T Tt T
G
150 CONTINUE 7 ? 7 N, Y
ERFLI(NIM)a120,
. GO TO 500
© 900 00 290 LS/ /T ST s N Sl e

IF(XX=RF(L))230+22002%9

229 FRFL(NsM)eERFT(L)
-G TG 500
¢ % ;
239 ERFL(N-M)-ERF?(L-I)*(ERF7(L)-EQF7(L =111 /(RF(L)=RF(L=1))
- B (XX=F(L=-11)

280 CANTINUE
: ERFL(NsM) o84,
. 920 CONTINUE

~ RETUN P CI S

£ND N | | SR e — 41 N—

s pume o
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/7 FOR : — = ==
4 READ INPUT DATA

DIMENSION PNAME (20) »VMAXM(12) sVMAXG(12) 9EVAPO(12),VEVOL(12)

1y VEELE(12)sAEELE(12)+AEARE(12) sPHHED(12)9PHCAP(12)

2 MDAY (12) s VMINI(12)sF(12)9D(12)

3y _ _ HMEHED(12)sHEEFF(12)s ____ VBUFF(12),CIMAG(20)
DATA MDAY/30+21,30+s31¢31930431,309031931928,31/

DATA MXeMY/392/

NnNn

READ TITLE CARD AND OPTION _
READ(MY3110+END=500) CIMAG
_ _WRITE(MX210) CIMAG _ .
READ(MYs110¢END=900) CIMAGsVBGINIMBGINs IBGINoNYEAR »CAPMW s FPMW1
1l . - ) __ FPMW2+FACTRILOSSsATWEL s SCMAX __
WRITE(MX9210) CIMAG )
110 _FORMAT(20A49T9912G640) i
210 FORMATI(1X920A%) ’
_C _READ TABLE__ e
READ(MYs1109END=500) CIMAG»EVAPO
WRITE(MX9210) CIMAG ) o
READ(MY+110+END=900) CIMAGHVEELE
WRITE(MX9219) CIMAG o
READ(MYs1109ENC=900) CIMAGVEVOL
WRITE(MXs210) CIMAG =
READ(MY+11C+END=900) CIMAGHAEELE
WRITE(MX$210) CIMAG . T o,
READ(MY3110+END=900) CIMAGHAEARE
WRITE(MX210) CIMAG ) B 22 o O
READ(MYs1100END=9C0) CIMAGHMHEMHED
WRITE(MX9210) CIMAG (/80
READ(MY110sEND=90C) CIMAGIHEEFF
_ WRITE(MX210) CIMAG i SN NN
READ(MY»110+END=900) CIMAGPHHED
WRITE(MX9210) CIMAG AN
READ(MY110+END=900) CIMAGsPHCAP
_ WRITE(MX»210) CIMAG o0 AN
READ(MY110+END=900) CIMAGsVMAXM
WRITE(MX9210) CIMAG = P
REAC(MY+110+END=900) CIMAGsVMAXG
WRITE(MX210) CIMAG — — . T o e o
READ(MY41109END=900) CIMAGsVBUFF
e —— WRITE.(MX210) CIMAG. =
READ(MYs110¢END=900) CIMAGsVMINI
WRITE(MX9210) CIMAG

C
_ NVEsNCVPT(VEVOL)  _ . . _ . e B
NAE=NCVPT (AEELE)
o _ . NHP=NCVPT(PHHED) __.__ _.__
NHE=NCVPT (HEEFF)
MBG=MBGIN . . . i} .
(e

C READ FLOW AND DEMAND .. — . ... . o o
300 READ(MYs120+END=900) IYEARSF "
READ(MY,120+END=900) NYEARsD w B
7120 FORMAT(T7912979912G6.0)
MDAY(2)=28 -
1IF(({IYEAR+1900) =4 % ( ( IYEAR+1900)/4)+EQe0) MDAY(2)=29
C CALL SUBROUTINE SIRIN '

CALL SIRIN(PNAMEOVHAXM.VMAXG'EVAPOQVEVOLOVEELEQAEELE sAEARE
R 1% PHHEDcPHCAPnMDAY.IYEAR:VHlNl'LOSSoCAPMw’FPMNX________Qn
2 FPMNZONVEONAE-NHP.HEHED.HEEFF-PKCMH-FoDvMXvMY
30 . o oo e e . NHEVBUFF __ . . U PR SO o M
by VBGINsMBG +ATWEL)
GO TO 300
. 900 _CALL EXIT _ .. T —
. END
17 OUP e e S e — NN S S
#DELETE STRON
" #STORE WS_ UA STRON » =g X, e

-~ - . -
N L UR iUfunsuimQSﬁ4ﬁhﬂuszwqq4nqsﬁnuqﬁ

st s



_r7 08 _ .

/7 DUP
! *DELETE ] SIR

// FOR

C SUBROUTINE SIRIN

IN .

1 PHHED 9 PHCAP ¢MDAY » I YEAR s VMINI s LOSSsCAPMW s FPMW] .

SUBROUT INE SIRIN(ﬁNAMEcVMAXMoVMAXGoEVAPO.VEVOLoVEELEoAEE'EoAEARE

2y FPMW2 s NVE s NAE sNHP ¢ HEHED s HEEFF s PKCMn 9 S 9 D s MX s MY

3

—.-NHEsVBUFF | e T ;

L XY VBGINIMBG sATWEL)

< S

2 MDAY (12) s VMINI(12)sF(12)sD(12)

3 . _MEHED(12) oHEEFF(12)

. _VBUFFI(12)sCIMAGL20)
DATA VMINoVLOHRoDAYoVMAXoVHAXOoQFLOh-QPUMPoEVAP/BGO./
NM=Q

'

C

C CREATE VARIABLES AT BEGINNING OF MONTH
. _QEVAP=0, _ L

D0 1500 _IM=1,12

"DSHRT=0,

_ NM=NM+1

M= M

QTURB=0,
VSHRT‘O.,_,. (]

QSPIL=0,
AMW=0 o
PMW=0, R
VEND=0e

IF (IMelLTe MBG) GO_TO 810
MBG=1

VMIN=VMINI (M)
VLOWR=VBUFF (M)
DAY=MDAY (M)
VMAX=VMAXM(M)
VMAXO=VMAXG(M)
OFLOwW=F (M) - - 7 Noum
QPUMP=D (M)

EVAP=EVAPO(M) S— P NN, AP SN,

.EBGIN=FINDF(VBGINsVEVOL ) VEELEsNVEsMX) BE— |

AREAB=F INDF(EBGINIAEELEsASARE sNAE I MX) |

VEND=VBGIN

C COMPUTATION A o

10

C RESERVOIR EMPTY. .

.20 _
25

60 _TO_10

ELEND'F!NDF(VEND!VEVOL.VEELE.NVE.MX)

AREAE=F INDF(ELENDsAEELE+AEARE sNAEsMX) S

AHEAD= (EBGIN+ELEND) /2=ATWEL

EFCYsF INDF (AHEADoHEMEDoHEEFFoNHEOMX)Y . . . ...
PKCMw=F INDF (AHEAD s PHHED » PHCAP s NHP o MX ) # CAPMW

-QEVAP= (AREAB+AREAE) /2e%EVAP . __ _ : e

BUGET=VBGIN+QFLOW=JEVAP=LCSS
IF(BUGETeGTeVMIN)_GO_TO 30

ENDVEVMIN
IF(ABS(VEND/ENDV=1¢e)eLTeleE=4) GO TO 20
VEND=ENDV

OSHRT=QPUMP
QPUMP=QPUMP=DSHRT

_PSHRT=FPMW2 e R S .
OPOWIQFCM(FPMUZoAHEADoEFCYoDAY)

VSHRT=QPOW
PMW=PKCMW

C CALL SUBROUTINE OVUTP. _ . __ ol

< .
30

GO TO 800

VLUMP=BUGE T=0PUMP
IF(VLUMP ¢GTeVMIN)_GO_TO 100 .
ENDV=VMIN

IF(ABS(VEND/ENDV=1e)oLTeleE=4) GO_TO 40 S
VEND=ENDV : .

GO TO 10




C

"'C COMPUTE POWER (NO DIVERSION STAGE)

C

40

100

_ RESERVIOR EMPTY

.60 .70 _10_

231

DSHRT=ABS (VLUMP=VMIN)
GO TO 25

QRUL1=VLUMP=VMAX

IF(QRUL1eLE«Os) GO TO 200
CPOW=0OMCM (PXCMW s AHEADsEFCY 9 DAY)

SPILL=0RUL 1-QPOW
IF{SPILLeLTe0e) GO TO 120

ENDV=VMAX
IF(ABS(VEND/ENDV=1,)eLTelsE=4) GO _TOQO 110

VEND=ENDV

QSPIL=SPILL _ . __ __

QTURB=QPOW
AMW=PKCMW

PMwzPKCMW

[
. 120 .

C =
130

C

C

—_— .. QPOW=QMCM (PKCMW s AHEADsEFCY o DAY )

200

C

C CALL SUBRgu;lNE ouTP

GO TO

ENDV=VLUMP=QPOW

lF(ABS(VEND/ENDV-l.)oLT.lcE-b) GO TO 130
_VEND=ENDY.

GO 10 10

AMWSPKCMW
PMWsPKCMW - . o=

QTURB=QPOW

"'C’ T CALL SUBROUTINE OUTP

GO TO 800

QRUL2=VLUMP=VMAXO
IF(QRUL2eLTe0e) GO TO 300

VOVER=QRUL 2=QPOW

IF(VOVEReGE«Oe) GO TO 120 A
QPOW=0RUL 2

APWMW=P (QPOW)AHEADYEFCY s DAY)
1F((APWMW=FPMw1)eLTe0s) GO TO 210
_ENDV=VLUMP=QPOW _ __

IF(ABS (VEND/ENDV=1s)sLTeleE~k) GO TO 205
VEND=ENDY. ___ A Ay
GO TO 10

_.C

205

C CALL SUBROUTINE OUTP
" 210

C

220

_ PMWsPKCMW _

AMW= APWMW

OTURB=QPOW

GO TO 800 S allh AL

OPOW=QMCM (FPMW]1 s AHEAD s EFCY s DAY )
_ ENDV=VLUMP=0POW

T IF(ABS(VEND/ENDV=1o0eLTeleE~4) GO TO 220
VEND=ENDV _
GO TO 10

AMW=FPMW]
PMw=PRKCMW

QTURB=QPOW

€ CALL SUBROUTINE OUTP

GO TO 800 -coon = ¢ s csarismessta

VLOWR=VBUFF (M) L

ORUL3=VLUMP=VLOWR

IF(QRUL3eGTeOe) GO TO 210 e

OPOW=OMCM (FPMW2 s AHEADsEFCY o DAY)
ENDV=VLUMP=0POW o
IF((ENDV=VMIN) 4LTe0s? GO TO 400

IFIABSIVEND/ENDV=1e)elTeleE=4) GO_TOQ 310 __ __

VEND=ENDYV

GO TO 10 : ShomEmmem e e o




- c ~
310 AMW=FPMW2
PMW=PKCMW

C CALL SUBROUTINE OUTP
GO TO 800

.- € RESVIOR EMPTY
400 ENDV=VMIN

xF(Aasnvsuolcnovex.wJLr.x.ssax_co_xo,glo

TTT 7 T 7T TTVEND=END
GO TO 19

(<
410 OQPOWR=VLUMP=VMIN

APWMW=P (QPOWRs AHEADsEFCYsDAY)

PMW=PKCMW

QTURB=QPOW . . ...

232

PSHRT=sFPMW2=APWMW |

VSHRT=QPOW=QPOWR ___ - . . __

" QTURB=QPOWR
AMW=APWMW

C

PEEK=PMW

““,8)0-‘CALL-OUTP(ClMAGoQFLONOQEVARQQTURB'QPUM9015ﬂ3110§HRIJQSELL
1le VEND » CURVE s VMAXO s VLOWR s AMW 9 PMW s FP M1

__MX9 IMsDAY» IYEARIM)

o | e—
1500 CONTINUE
RETURNL __

C_ CALL SUBROUTINE OUTP _ __ __
800 CURVEsFINDF(VENDVEVOLsV
_ VBGINSVEND _ __ . _ ..

EELEsNVESMX)

END



_ /7 JoB
// DUP
#DELETE ) OuTP
/7 FOR
€ SUBROUTINE OUTP
SUBROUTINE OUTP(CIMAGsQFLOWsQEVAPsQTURB»QPUMP » VSHRT sDSHRT |

1s QSPIL s VEND» CURVE s VMAXO s VLOWR 9 AMw o PMwW o FPMW1

¥ 2 MXsMsDAY s IYEAR S IM) ST T -
o DIMENSION CIMAG(20) ¢AMONT (12) oSUM(12) T Tt oo

_ DATA _AMONT/ . YAPR '»'MAY_'s'JUN ' L
1 TJUL '9'AUG '9'SEP "4'0OCT *s'NOV '4'DEC !¢ T
2y PJAN. "o'FEB_'o'MAR '/ . _ .

TVSDS=VSHRT+DSHRT e o e
TE=AMW#DAY#240%)0E~3 o
RIVER=QTURB+QSPIL . : S

SE=0s i o
IF(AMWoGToFPMW1) SE=(AMW=FPMW1)#DAY#24,8]16E=3
IF(IMsGTel) GO TO 50

NY=]YEAR+1900 L . ) . e
WRITE(MX9210) NY

_ WRITE(MX,200) _ ___ .
WRITE (MX9220)

WRITE (MX200)

. DO 40 181412 o = () .
40  SUM(1)=0.
SO0  WRITE(MX4230) AMONT(M) ¢QFLOWsQEVAP+QTURBsQPUMP ¢VSHRT »DSHRT
Y o _TVSDSsQSPILSRIVERSVENDICURVEsVMAXOsVLOWRSTE
20 AMW » PMW T
SUM(1)=SUM{1)+QFLOW
SUM(2)=sSUM(2)+QEVAP
SUM(3)=SUM(3)+QTURB
SUM(4)=SUMI4)+0PUMP
SUM(5)=SUMI5)+VSHRT
SUM(6)=SUM(6)+DSHRT
SLM(7)=SUM(T7)+TVSDS ... . . N e e e
SUM(B)=SUM(B)+QSPIL
cm SUM(9)SSUMI9I*RIVER . ... __.__ = o S

SUM(10)=SUM{10)+TE
SUM(11)=SUM(11)+AMW
SUM(12)=SUMI12) +PMu e
IF(IMeLTo12) RETURN
_ WRITE(MX$200) I o /& I
WRITE(MX9250) (SUMIT) oI=1912)
oo WRITE(MX#200) .
RETURN
——-.. 200 FORMAT(1Xs120(1H=)). __ __ e S e . o
210 FORMAT('1'+///40Xs* SIRINDHORN PROJECT®

. U TR /720Xs'SIMULATION OF RESERVOIR OPERATION(22 YEAR' ___
2 7/71Xe'YEAR' +14910Xs ' INSTALLED CAPs 3#12MW(WET 150,000°
R 3 YDRY_75+000_RAI)_NO DCMESTIC') _ L
"220 FORMAT(22Xs'RELEASE FOR SHORTAGE RIVER'
1s ¢ MONTH END TOP LEVEL _ AVERAGE CAP=!. -
2, 72X+ 'MON INFLOW EVAP  POWER IRR POWER IRR TOTAL®
.3y . ._°_ SPILL FLOW STORAGE LEVEL CONSV BUFFER ENERGY' . o i
oy ¢ POWER BILITY!
— 5, /8% s MM . _Ancm_ncn-.-__ncn.__.zcu___ncu__ncn__ e
69 MCM  MCM MCM M " MKWH'
T ' MW wot___A_,__“____,w___““_“*w______N“__ o
7230 FORMAT(2XsA4s16FTel)
250 FORMAT(1Xs'TOTAL's9F7e1928Xe3F7ed) . ___ __ o e

END



W

234

o JOB . . g
// FOR ;
C ~ FUNCTION TO FIND NUMBER OF CURVE POINTS _

C

FUNCTION NCVPT(X) N i Sy S e S P e
DIMENSION Xx(1)

NCVPT=1 : -
DO 200 1%2+12 , . . o
IF(X(1146Te0s) NCVPT=NCVPT+1

200 COMTINUE = _ . _ o

_RETURN
END

// JOB _
// FOR

FUNCTION QMCM(PsHEADsEFCYsDAY) b
OMCM=P#DAY#864004/ (HEAD®EFCY®#98130 )

RETURN A/ L. e LN )
END

FUNCTION P(QMCMsHEADEFCYsDAY)

P=QMCM/ (DAY®*86400+ ) *HEAD®EFCY®9813¢ B e B
RETURN S S SR N I8 N0 S ol N S, s S S S
ol Al T
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77 JOB . ‘
""""" /7 FOR™ ’ T
. C FUNCTION FOR LINEAR INTERPOLATION o

C

____ FUNCTION FINDF(XSPECsXsFsNPTSoMX) =T I B o

C FINDS BY LINEAR INTERPOLATION THE ORDINATEs FINDs CORRESPONDING o
e €___TO THE ABSCXSSAQ_XSEECn_QN_A_CURVE-DEELNEQ_BX_IHE_CQDRDXNATESA______“__J

c F(NPTS) AND X(NPTS)

 _ ___DIMENSION Ftldext) ___ e
(4
o _IFIX(1)4GTeXINPTS)IGO_TO 100 _
Nl=1
I _N2=NPTS
GO TO 110 -

c. o e
100 N1=NPTS :
N2=] s

110_IF(XSPECeLE«X(N1))GO_TO_30 _
IF(XSPECCGEeX(N2))GO TO 30 ’

c IF(N1eNEe1)GO TO 40 . __ o e
DO 50 1=24NPTS .. _ L
IF(XSPECEQeX(1)1GO TO 60
1F(XSPECsLTeX(1))GO_TO 70
50 CONTINUVE
AR 5 ) RN,
. o
_ 40 DO 80 I=24NPTS o R e
, 1F(XSPEC.EQeX(1)1GO TO 60
o IFIXSPECeGTeX(1))GO_TO_70 NS e
80 CONTINUE
Rl 4474 .\ © 7 GANN\ VeSS
GO TO 90
60 FINDF=F(1)
e _IF(X(I)eNEeX(1+1))RETURN ML
WRITE (MX920) XSPECoAXtI1sF(T1)0o3=1sNPTS)
IR . — RN e
€
70 RMSXGD)eXMl=l) o T —
FlsF([)=F(I=1)
O FINOFsF(1=1)+(XSPEC=X(I=1))#F1/X1
RETURN s
P TR . TR, ERNGS . 3 = — 2 - ———
30 1=0
o IFUXSPECeEOeXINIIIEENY o —
1F(XSPECeEQeX(N2)) I=N2
SR——— 1 L W R L -
15(1+2011GO TO 60
e —ee——. . FINDF=F(I) 2 dbleVi 1411 N . AU
IF(X(1)eNEeX(1=1)IRETURN
WRITE (MX920)XSPECo (X(T)sF (1) oI=1sNPTS)
S—— sTOP_ .
90 WRITE(MXs10)XSPECs (X(I)oF(1)sl=1eNPTS) =
sTCP ~ A
C

10 FORMAT(/5X s FUNCTION FINDF = XSPEC 1S OUTSIDE ARRAY'/21X»s'XSPECsX

. lAKDF FOLLOW'/21X9eF10639(/10F10e3)) 5 s R
o 20 FCRMAT(/5Xs'FUNCTION FINDF = NO UNIQUE SOLUTION'/21Xs *XSPECs X AND

1 F FOLLOW'/21X9F10e39(/10F10e30) e mm— -
END




o L i 'QJ
7.2 naaUﬁeaﬂyalsﬂ(nrmnzs)

STION
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// XEGT
TITLE TEST SIRIN  DSEMAND CASE 21 + TiiL 1C%e7 + 3%124:,

gsTic 1599 1 1555 1978 35.0 5.0 Lo5 s e e

SVASO 01032 o1333 " 239 41C75 o891 5594 #1320 0945 1936 4:33% o1226 2340
VEZLE 1360 137 cecel 139¢0 14Ce¢0 161,23 124242 143.8

VZVaL 65560 5316410220120 001352516532 e41566e5221460

AEILE 1360 13742 138,90 139.0 14C.0 14165 14242 142.C

AZARE 123e6 167e4 1535¢0 21000 233.5 258e4 ZE:eC 3C4.6

H4ZHED 253 2662 2740 2840 25¢9 30eC 3162 32e0 3443

HEZFF Ce552 $e354 CoES55 Ce856 04256 CeB860 Tecb2 Cel€2 CobE2

PH=ED 2540 2662 27.0 2840 29.. 3CeC 31eC 329 34t

PmCAR Ce79 Le86 Cod0 Ceo95 09 lel SeGs Tesn MsoT

VIAXY 1966o51966-31166.:19‘6-41966.51955 51950e5196Ee515£6.5105645194£.51555645

VVAXS 2336431232451215431325661575621855e21966e51222421723481675e5157542147C4H

VEUFF 1233.51075,71064.,11121.51
VINT €3lee 231,46 231,44 231l.4
FvCa 55 Ce2 1545 5408 1l45.9
DuCM 58 56 1.3 2.9 29.8
“Cv. 5% Ce5 557 16740 20€e1

=CN 55 3.2 1ad 2545 27

rCe . Bl Sef 1:.2 £33 1l&lat
o¥I4 57 . 3. 1s3 22,2 32642
FuC+ 58 Tet 7¢0 5.5 1262
CsCv 8 12s7 l1e5 2404 25.C
FL~ 59 CeB 1342 21e3 14549
24CM 59 4e5 165 26.9 42.1
FCv. 69 Ceb 13.5 62.0 1044
owgv 60 Seb 143 25.5 32149

FCw 61 Ce3 14,5 57.8 240.2
OVMCM. 61 10.3 le2 2246 2767
FVC¥ 62  4e7 3246 201el 38946
24Cv 62 10,1 lel 219 28.3
FvCv &3 Ce5 Sebe 2943 1374
ovCY 63 1265 leb6 25,0 32E.9
FYCvM 54 109 5G¢5 44,6 49T
24CY. 64 1240 lel 24e6 28.2
Fal'4 65 3. 52 25440 27Ce5
whided 65 3.2 1.1 2369 31.3
Falv 66 le6 13543 7645 39347
Svevy €5 3¢5 lel 2C.9 32.0C
Falv 67 Lol 5¢1 6967 1674
ovey &7 3.2 13 2467 2767
Fviv 68 Cel 1e3 31le1 5Ce4
ovCv 68 3.2 le3 28.9 2%.1
FuCe2 69 Ceb 2042 7643 321,0
oviv 69 57 lel 24e6 2767
FuCvy 70 le 12,8 185,9 222,.1
bl « I fo) 4o 1.3 Ce9 31.6
Fvlv 71 20e4 47,5 19243 336e8
ey 71 5¢6 le4 23.4 2E.°C
FuCv 72 250 1Cel 70408 58662
Suev 7 8.0 1.5 20,9 27.7
FuCv 723 Ce3 44,7 57.9 1782.2
DMEvy T3 5.0 le3 Eel 277
Ful¥ 74 722 87,0 107.8 10240
D¥CvY T4 3.2 1e2 2247 Cel
EvlM 75 27eD 115,46 32046 24761
JuCH. 75 Le8 lel 2Ce9 2747
FvCe 78 275 6262 TS50 157e1
ovev 76 Se7 lel 2245 277
FACY 77 12¢5 19¢8 1Ce5 GS4e7
avEev bl | el 1.7 2646 283
Fvlv 75 2ie3 4ie3 G522 37€e3
ovCm T8 3.2 le3 21el 294
/®

277,
831,.4
14549
22¢3
TZe9
2406
35867
17.7
25342

->_=
e

25263
27.8

)'n g 4
L d (]
4NN~

~N W
O & 1ep e
w
.
[ e N}

L5
Q
.

32440
19.9
LT7C b
177
27%.5
YT o K
587.C
17.7
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