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HuliinuhiineueuedeUszann 7.65 duaus /A westiinaninedueimsindulnends 30.32 §1u au.
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inasiniaftuintigegn (Upper Rule Curve) Wdtuludiousiunaufianug 365 §1u au . uarludeudomani
Ay 372 1u aua. WeifisTinadilusdiiftsmetuarudesnisliiilugguds uartaadugguu Tay
aunsandesnauiaalueudiguisuiiang 345 & aua. wenduUiinaiuinduundd 391 du au. u
WaUNGATNIEY karSuIAY Uiaﬂauﬁw%"uLﬁ'umm%miﬁuﬁ’ﬂﬁwﬁwqm (Lower Rule Curve) igenndasiu
inausinmaiuintigean (Upper Rule Curve) dulvsi Tnefimnugsgaludtoufiguieud 75 d1u aus. uazgegn
Tudeusunauiienug 125 410 ava. Smdasudsanasinmsufiimeeaiuiudmuinianmsneaueau 6

U famsvawaawheghunasifisensuld (Wifu 6 U) Anduviinanhfiviawesuadeussanm 4.82 d au/
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6.47 81U av.1./7 seUszunusesas 9.8 Weuiunsiniuiileelufinnsnsasirlunsal@nwi 1
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Abstract

Pranburi Reservoir is one of a large earth dam in Thailand with 42
meters height and 1,500 meters in length. Since agricultural water demand
has been changed from the past and the increment normal storage capacity
of the reservoir moved from 347 MCM to 391 MCM in 2014, To efficiently
manage the reservoir, it is necessary to study the water balance based on the
analysis of the current situation and check of reservoir operation rule curve,
MIKE BASIN Mathematical Model which was used for simulating water
balance in the basin to know the water deficit condition in the area by
considering irrigation studies from the Royal Irrigation Department will be
allowable water deficit not more than 20 percent of the study period or not
more than six years from the study of water balance for 30 years including
reduction of the overflowing volume that spillway without benefit.
According to the hydrological data that was used as a time series between
1989 and 2018 in the model simulation, there are 4 cases study. The first case
study: Management of water in reservoirs without reservoir operation rule
curve the second case study: Management of water in reservoirs by using
reservoir operation rule curve in 2015 the third case study: Management of
water in the reservoir by using operation rule curve in 2019 (current) and the
forth case study: Management of water in the reservoir by using the
reservoir operation rule curve by this study. The result shows that
Management of water in the reservoir using current reservoir operation rule
curve according to the 3" case study, it was found that water deficit 9 years,
which could not pass the acceptable criteria (no more than 6 years) from
April to August annual average of the water deficit 7.65 MCM and an
annual average of overflowing volume at spillway 32.32 MCM. The water
deficits occur frequently due to the focus on reducing water in reservoirs to
support flooding. Therefore, it is recommended to improve the reservoir
operation criteria by using the reservoir operation rule curve by this study
according to 4" case study. The reservoir operation rule curve should be
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improved by the upper rule curves to higher in March at the capacity of 365
MCM and in August at the capacity of 372 MCM to increase the amount of
water in the reservoir to adequate the water demand water in the dry season
and during the beginning of the rainy season. The amount of water in the
reservoir can be reduced to a minimum of 345 MCM in June and the normal
volume was increased to 391 MCM in November and December and
adjusting the Lower Rule Curve to be in line with the new Upper Rule
Curve, with the lowest capacity in June at 75 MCM and the highest capacity
in December at 125 MCM. After updating the reservoir operation rule curve,
it was found that the water deficit 6 years, which could pass the acceptable
criteria (no more than 6 years) annual average of the water deficit 7.65
MCM and an annual average of overflowing volume at spillway 32.32
MCM, which can reduce an annual average of overflowing volume that
spillway 6.47 MCM or approximately 9.8% Compared with Management of
water in the reservoir without reduction water in reservoirs by the 1% case
study.

Keywords: Reservoir Operation Rule Curve, MIKE BASIN Mathematical
Model, Pranburi Reservoirs
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3.5) AnwINTUIMsIANsINveIsIniuINUTIAS Mmekuudiaosrdinmans MIKE BASIN
4. Nan1sANEN

4.1 Tusdeyanugiuveddasinisdauuazsinsednuu g
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WouUsIiy3 feagiavil 271 vyl 8 druanueInIwiy 81LneUsIUYs JminUszaiudAstus Nfie
UTM 47P 1377838 N 586226 E

~sziududou +62.00 3.9,
- sedudufiuingan +60.00 .59
- seudAusnuni +57.50 3.5,
- seuiAuindnan +37.00 .50,
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81A1558UneUndY LWue1A5ulingala (Ogee Crest Shape) Andsuszgninuiulfs (Gated

Spillway) N1910 11,3 84 4.1 RS F1U3U 2 VU aansassuenle 945 gnuiAniiuns/Aundl

S v a < v < v o a a <) =
21ANITTUNYUIRURNRU WusglanwazlUUAUAULLNUNANLTUABUNTH AU 135 WIAT T¥U1e

Wld 680 gnurArians/Aund

4.2 Twusimdeyaaniiesineuazannive) wu Jeyauunaruse iy deyausuiaivise Ty ves

aniinhusnaiuilasinsdaiuarinssh vy lneldnsaaesuteyaUsunaiduseTudieBidy

1AsviunT (Double Mass Curve) 313U 6 @anil wud deyaruananiiinsiaindanuidedie uandunisng
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A15197 1 S18FeuaranfvusunautuYesEn I InUIHuUS I UNAN Y

i dsdana Uinausuaesed ()

d1nu e : :
ABIAYA azign vaya \Rde GG Aan
1 450192 | 12-32-00 | 99-33-00 1981 - 2001 1,035.2 1,414.2 515.2
2 450602 | 12-31-17 | 99-32-59 2007 - Yayu 989.8 1,336.6 486.9
3 450121 | 12-28-06 | 99-48-28 1967 - 2009 965.4 1,423.0 582.5
4 450152 | 12-35-00 | 99-44-00 1974 - Uagdu 1,078.2 1,631.2 734.8
5 450052 12-22-41 99-55-52 1922 - Uaq0u 904.8 1,455.4 530.8
6 450072 12-03-58 99-51-44 1966 - UaqUu 893.1 1,355.8 568.6

4.3 MyAsziUiavilvaae 1 uutiUTIuy3

Tumsimszivsunaihreassrafuiiusiugs ddniuuudassiinu - 1l fae NAM Model

nsaeuLfigumMiiwesveuuudnaendeyaituiinUunavilvainesse fuvensuvalsenu

AMsUSUIEUBRIINT A luUuYin WA, 2556 - 2557 taedladudsyansnisenaula (Coefficient of

Determination, R?) w1AU 0.65 A1 Water Balance Error (%WBL) 1711Au 0.31 % LLﬁquﬂ’lW‘ﬁ 1hay 2
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M1570985N AN N1TUSUTIUBUUTIABIUIRNY — U7 k@ndlumi5199 2 A13ms1evilSunanvingluaasens

Tutad w.a.2532 - 2561 wu31 Usunasivinlvaasenaiuiiusaysiwdeseviniu 469.58 &1 au..

A15799 2 WI51TNBIN AN TEBUABURUUINaBIHY — WY

N15TMBSVBLUUIIaBS NAM MODEL

U Lo CQOF CKIF TOF TIF TG CK1,2 CKBF
(3131.) (131.) (4.) (1.) (4.)
10.00 113.63 0.31 100.00 0.24 0.1 0.90 42.80 4,995

W1513M0TVBUUUTIRDS NAM (Y3130, 2556)

Umax

Lmax

CQOF
CKIF
TOF
TIF
TG
CK1,2
CKBF

Usuaun1siiuingsgauniiafu (maximum water content in surface storage) g
Haduns

ﬂ%mmmsﬁuﬁﬂq&qmaﬁm’mﬁﬂl (maximum water content in root Zone storage)

WUINAALUANS

FuUseansvesUsunaunisluatiuuingu (overland flow runoff coefficient)

ANANNIYBIIANEMSUNT IR USEINSTURIAUA Ut AR (time constant for interflow)

Asusuvassiansiwauuuiony
ABuFueIsAnUsnansivalussuiiiutasduildnu
AsuduveInsinnslvaluduiinldny

128U (lag time) yasmsiiaivin mhedalug

LANUIWBINSAANS A luTu lAAY riletalug

i)

wasinshy (%)

nrnarhin (ew x5

2w 1 san1sUsuiguuuydiaesetaiudiusiny3 (Coefficient of Determination, RY)
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WBL=0 .31

2 2 BN TUSUTguUUTIeda 1AUIUsIa0y3 (Water Balance Error %\WBL)

4.4 nsUszdiudsinaeudesmsldiluionssusig qﬂuaqémﬁuﬁwﬂimﬁ

4.4.1) mrudosnisliiiiievauseni lunsussdivUSinaaudenisiniiensvaUssnuves
Imamsémﬁuﬁwﬂﬁmq%ﬂfu eignedegUuuunsimizygn (Cropping Pattern) Fanwanalunnd 3 uagen
ﬂixﬁw%mwmﬂ%ﬁuﬁmwﬂ@uﬂﬁmLﬁuﬁuﬁ%aﬂwmuq@uﬁﬁaaas %4 maaﬁuﬁ%aﬂizmuqaﬂu (Cl=1.94)
mﬂmﬁmiwzﬁmmc?faam{[,%fﬁLﬁamiﬂuaﬂﬁzmﬂuamwﬂwﬁu %Qﬁﬁuﬁmwﬂ@ﬂﬂiwm 172,500 15

a131150UsEIuAMUARINTT IUNaUSEMUlAeREY 305.28 81U aU.4./U S19aLLD8ARILERTLY AN519T 3

= a

u.A. .. a.A. .8, W.A. 4.8, .0 a.a. N.8. #.0. N.8. 5.A.

M7 3 URTUNISINIE UgniyTuuiifng

A15799 3 ANURBINIS MUBNSTAUSENIY

fufnedgn Anufsmsldilagtu
Ciglai? T (19 (fu au.a/)
gl AN gl A 58U
1 41 50,000 45,000 68.15 93.11 161.26
2 wls 68,500 53,500 28.10 2547 53.57
3 Liigusu 54,000 54,000 43.44 47.00 90.44
RN 172,500 162,500 139.69 163.40 305.28
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4.4.2) pnuaensigiienisgulaauilan dainliinisussumauiadiuaiafiu Iauseenisin
Useana 35.42 au aua/A

4.4.3) Anudiosmislitifiesnyiaunavesszuuiinai el tesnwanmnisnavenhllndies
funsnaluanmipuneunisieadsenss wiellanmnisivavesiiidniniu Ssedinsimunnissyuiei
Mnerafuinliaenadesfiuan mmusssLT ARG s suaAUSIn Ay fiTiaudulUl e snnsiinunnndn
viewihiu 85 wWedidudveansivaludnii nesrafviusanaivimathianiidosdnussuuiineid

guUsEaN 1.00 gnuIAilunsHeIund nieuszunm 31.54 srugnuiAniunsaed
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4.5.2) nsfnwiaugailéfoyn 30 U faudd n.m.2532 - 2561 Afanmnisluilagtu Ae Usuna
hwirlvaasenafiuthusuyilaeeds 469.58 1w aus/d Ysinuenudesmsiifieguinauilnelasiade
ity 35.42 &1 ava /A Yiinauenudesnisthinvaunavesssuuinminetlasnde 31.50 §1 aua/d
Usinannafesnsiwadssmulasiade 305.28 &1u au.a/d

4.5.3) Inaunia1saun1svInkAautMnunan Ysunaanudenisiiienisgulaausian Usuim
ANudeInslduIshwaunavessyuuinaingiazdedliviawAauInaentIIaI AN Y] karUIuINAIY
Aoinsualsemusrealiinnisuawrauilaliiiusesas 20 vestiniainisfine wieliiu 6 U 91n
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= U [ %}I gj | a ¥ a2 ¥ ‘0’ a a
AIANWIFUAABNNUUIVINUNA 30 U warldiiudesay 20 vesUsunanudensun lnedisivazidensa

ee De

- oUSunatnvakeauluwsasifieu danldiiusesay 20 vasUsunuAufBInsitun U euty TR
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4.5.4) MRUANSAIANY 4 NSUFANY A

'
a

nsdlinund 1 vimsdansilusrafviilaglifmuanusinisufofniserafvi

nsdlnundl 2 vimsdansihlugrafuilaeldinasinsuiiRmserafuih® 2558 (suausen, 2558)
nS@Fne 3 U%mi'«‘j’mmiugﬂua'wLﬁ’uﬁﬂmai‘ffmmeﬁmsﬂﬁﬁ’ﬁmsdwLﬁmfﬂ 2562 (nNSUY¥aUsENIY, 2562)
nsdlinundl 4 vimsdanisihlugrafuilegldinasimsuiiRmserafuilaensinuil

wanslund 5 lnedindninuslunsuimsianserafuimeinasinufoinisenaiui (Reservoir

Operation Rule Curves) uandlun13nsdi 4

(1 400.00

A7 5 inausinasufURnse AT 2558 2562 uazlaensAnwil
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13197 4 waninaueitun1sUIMsInnseaivmsinainsuiRnisenaiui (Reservoir Operation Rule

Curves)
AU anun1salenaiui wnagin1sU{URnse AUl
o ¥ e e % oe A Uang i uneszutetay (Spillway) Wagnesvioseungi
1| sgeudwiusgiunuinung

(Outlet Work)

UaogtIAiuALADINITUIAIUAIY & LaENTRIULANNIE

2 | sgeudgandt URC y i om e
3U18U1 (Outlet Work) iatasgsdsudsunaiiviain
Ly UaogtlinumuAeINIsIgUIAIUAIg o auaau
3 | sgAunegsening URC wag LRC .
AUEAY
o T Uaeeihlvnuanudaanisiigulaauilng wasinwiaunaves
4 | szautenIsEeay LRC L vy
STUUTNANEUNINUY
5 | sgavdsnasisszauiuingign ladfinsuassihanenaiuii

nsdldnwd 1 lddmunnasinisujiRnisenaivin wuitldiianisviaseauidmsunisgulan

U3lna wagSnwiaunavassyuuinavinedl uwiiinnisuiauweaudivalseniudiwi 6 U @i we. 2533

2534 2538 2556 2558 way 2559) LLﬂﬂﬂ‘uﬂ’WW‘ﬁl 6 ﬁmﬂuﬂ%mmﬂwﬁmmmaumﬁUﬂizmm 4.51 auav.a./

¥ wazUsuatnlnadueiasiidulagiaidy 66.06 a1u au.4./U

i Hesnn)

szuiuinsgn 37.00 w.5mn.

WL

S——EAUNVNEMNUTOUY T

DN 6 WANITANINISEA UL WA UL bz US 1INV IIMARIIINTaIANIT 1




249

nsdlAnwdl 2 vdmsdansinlugraiuiilagldinausinisujdfinisenaiuinl 2558 wuinldifinns

Makaautdmiun1saulan uilna warinwiaunavessE UM WAAN1TVIALAAUNIYAUTENIU

$1u7u 8 T [@vin wa. 2533 2534 2538 2548 2551 2556 2558 uag 2559) uandlunnit 7 Anduusina

nvnLAauRasUsEIN 5.57 a1uau.d./A wasUSunaiivadueiasindulnewds 51.56 anu au.u./d
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a/1/2560
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Ju

DI 7 BANTAIINTEA UL 1A U Mz U TYINMARLLINSEIAN®T 2

nsdlAnwiil 3 Uimsdanisinlugrafuilegldinasinisufiiniseraiuind 2562 lnen1sAnuil

wudldiinnisvauweauind miunisgulnn vilaa uassnuiaunaresszuuilnevneun wiiian1suInLAay

PrausenudIuIn 9 U @Uvin w.e. 2533 2534 2538 2548 2550 2551 2556 2558 Way 2559) wandlun1n
7 8 AmdulSinuihfiviaweauadsUszuna 7.65 duav./d wazUsinuinlvadusiaisindulnoiaae

30.32 a7 au.u.A
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nsflAne? 4 Uimnsdenmsiilugnanuilegldinaeinisuf URnmseranuinlaensiinunil wudiliiie
nsvawAaudmiunsaUlng Uil wasinwiaunaresseuuilnevnedn wiiansuinkaaullvalsenu
dm9u 6 U Ui e, 2533 2534 2538 2556 2558 way 2559) wandtunmil 9 Anduuiunainaunay

wasUseunn 4.82 auau.a./A wazUsunalvaaueiasinaulagmdy 59.59 a1 au.u./d

AT e e

imumummam 37.00 d.59n.

29 9 KANITAIMINTEH UL 1A UL Uz U TUIMMAaLLINSEIAN®7 4

5. asUnauaslaiauanuy

wan1sAnwasUléEin naddnuil 2 Bmsiamstlugiafuileeldinasinisufoansenafuind
2558 wagnsdldnui 3 UsmstamailugraiuiladldinasimsuitRmsenadiuii® 2562 iian1svaunau
diRunarifisensuld iy 6 9) Wesngatunsndenilusrafviniiesestudmain uasfaudii
nadifnuil 1 vimsdanishlugrafuilagldsmuninasinsgiRnmseaiui fensnaueauieglu
nesiftensuld (sifiu 6 ) Tnefiusunsuasaautiosfigalunnnsdifine wiviuaiilveduenmsiidu
Tneinfeifuiiusinasnnis 66.06 & aus./d Fudutsinugsiigeluvnnsdi@nwiduiieniu osnnlsding
wyoshlugrafuiuitesestudvann fitesnsdlfneit 4 Wmnsdansilueraiuilaeldinasinsuiihims
srafvilasnsfinui anisvaunauthoglunusiisensuld (idu 6 ) Faudiinisuawaaud
vavssnulnsiadsazannninsdinuil 1 0.31 &1u aua/A vieussinudenas 6,87 utausnanyiinmh
Inaduorastindulnsadslfunninaddnud 1 Ussuna 647 1w ava. wioUssannudosas 9.8 uans
swazBesluasad 5 Sufumsusulsunasimsuiiinserafuiladldinusinmsufoinmseaiuilae

msAnwil elinsuimsdnnmsuilugrafuinfivssdnsam manzauivanmiagiu
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NNSVIALAAULN inassigenlAinnIsun Usunaslvaau
e 4 gausenilaeiade wpauTYaUsETINY omsthaulneiade
nseAnwNl
U ava/d Ul Ul @ av.uA)
1 4.51 6 6 66.06
2 5.57 8 6 51.56
3 7.65 9 6 30.32
q 4.82 6 6 59.59
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