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SYSTEMS APPROACH TO THE REAL TIME CONTROL OF
DAM RESERVOIRS INCLUDING LOW FLOW, STORAGE,
TURBIDITY AND DROUGHT CONTROLS

By Takuma Takasao, Shuichi IXEBUCHI and Toshiharu KOJIRI

Synopsis

The aim of this study is to establish the real time operational policy of dam reservoir system
for no rainfall periods between neighbouring floods.

According to the control objectives, dam operational system is divided into four sub-systems,
such as i) storage control where the storage volume will be lowered into the volume of low flow
control, ii) low flow control argumenting the quantity and improving the quality of release
discharge, iii) turbidity control preventing the duration days of high concentration turbidity
of release discharge from becoming longer, and iv) drought control dealing with the case where
there is not enought flow discharge to satisfy the water demand. Then, in each sub-system, we
construct the operational procedures and formulate the system equations. Concretely, first part
is handling of meteological information data, second part is prediction of quality and quantity,
and third part is decision of release discharge satisfying the control objective.

Lastly, we apply the above methodology to the real river basin.
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Fig. 1 Total flow of real time operation on dam reservoir system.
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Fig. 2 Dam operation sequence for long term inflow discharge.
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GatEs L UTIERO HRRENEA VS L L bit, 20RO 2EMEBUNER L Lc. ERFHHO

B ICHBEREEBENR, FKRICBLTE, LA

Table 1 Information data on dam reservoir WEDRAE LoF 100mm (FHBRENE2HE

and defense point. #15U, AR SOmm) &7 3, Table2 SREHME

Basin area 417 km? BDres2—2 BOWEMTH 5. HAMMENE
Maximum available volume | g o 107 m® TI320H, BEETRVBAELTHX 2ABAEET-THS
for flood control LoDl THB . bbhA, BERECSHI:-
Maximum available volume | 5 09+ 107 m? THRIUEZROTH S,
for low flow control —%, EKEOHBMMR, BAREDEN DI,
Water demand volume 10 m?/sec B5E LM ROBE SRSV O T, 2T TH,
Allowable limited turbidity | 100 ppm HEH & Lic, B TII408, EFTRSOHTH -
7o

Table 2 Estimated value of 8 by Bayes’ theorem.

. Wet season Dry season
Rainfall
number Number of B’ Control Number of 8 Control
dry days periods dry days periods
Prior 0.0460 21.7 0.0505 19.8
1 37 0.0451 22.2 3 0.0509 19.7
2 3 0.0456 219 3 0.0513 19.5
3 45 0.0450 22.2 5 0.0517 19.3
4 25 0.0449 223 25 0.0516 19.4
5 10 0.0452 22.1 2 0.0520 19.2
6 21 0.0452 22.1 14 0.0521 19.2
7 9 0.0524 19.1
8 4 0.0528 18.9
9 1 0.0533 18.8
10 2 0.0537 18.6
11 3 0.0541 18.5
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6.2 AHAFHULRT AL

(1) KEET e

BUAROBAICLY, REBLOBHLRENRSNLEP-12OT, HRIXTTTFRET -7, Fig.5 2
HERD 1=2, 12,23 BT 2 FPRURBRANTH S, BF) 2 -2 EEREFHUTZLOSI8P 055 L,
PRYIOHEREVAL I, T4 =2 ap BREFEPICHADSS EREENTEH, ThURRBA
HERELTOE, FAOBEESEST SN,
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Fig. 5 Predicted inflow sequences at control time ¢=2, 12, 23 (storage control).
(2) FikifE

HRDF 2 =% ar, BETBRBED T 2 -2 b, BHEHARLVHAZEL, ,=0.095,5,=0.54 B 7z,
Fig. 6 i3, ISR 1=4,15 27 KB 3 TFHHBRATH 5. RABRETORERTFUINTEY,
BHRTIHAERECPHUT A LRTERVY, BEREAORMCESELRESLZRBEHAOFRMIL, B
HTHRABEICE N, 5K, FPARZOLBRLHEAMI Y BE-RBILRE TR ENSd, BRPHFE
OEHELDLD S,

Fig. 7 3 U HEH =4, 15,27 RB U 2 WMEOTARNTH 5, MABER, HoLTHBRICHER
LTHHELTEY, REOTFHBOERVIMNIARIBELIRE(RE-TS, LiL, FHREDS
BREBHEELTEY, HBLADLE THRENLSRERERD S LMTAETHS I,

5k, BRYE BAEOANFPHIKELTE Theh, BHEOTRHIXY, BARERTH -T2 L
LRIABTOBRAERICENL TN b5, TTTREBT S,

6.3 HitMREY RT LA

(1) JKEET8ME

RO AKBRRZEKERBRTSHY, BHEMBICIAAERICAZ T EE2%&MH &L, Fig. 8 34K
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Fig. 6 Predicted inflow sequences at control time =4, 15, 27 (low flow control).
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Fig. 7 Predicted turbidity sequences at control time =4, 15, 27 (low flow control).

ATREINHMBREER L ERRBRINTS 5, HIEPHERIEMNE TR, HHOKKERSHRTLS
BEORHBLE B -T3, REUBOBMBRITFRLINTEIREROB BT E VS, oK
BRREITTHRY, 4BHMEICES LIZEMKERITETLTNS, ZHLskd, AN Fu YT
THRE— Iy RBELHREL D -FOMN, D% VRROBHKET, FWABRBAAERICLE S LABUCHN
REAZBEFOHEICHS, FROANLBREOR KR Y BKERD ZAFER, HERBEENICEL
UToREE, ROBREEDZ LTHBDTEHE VAL I,

(2) Rk

Fig. 9 BEAREN « LBV 2 7 a2 LORWICET 5,97 £ - REMICL 2 HFERKTKEER, #
B, BARKREBRE UCRKERNTS S, FESKNABIBMFLEBVAT, BTOX ) CHICHRF
RO EEE—ICLEL T, BHNKRZEER U RIENTETHZC &b 3, BFHRICELT
i, ADFHARDGBVERINIHERETRSEM, BAREZZOXEIRMTH0TIREL, FRLRHHE
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Fig. 8 Release discharge sequence in storage control.
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Fig. 9 Release discharge sequence in low flow control.

DEISh TS, T9 LAl BREKE RABRFAEBRBELTOLC EOMKTHD, WAL
OBYERILTOB EVA D,

(3) HHBEHETTO®RNE

FTEARMETH N, ERMRTRINL, HIBEORITORMERBRICOVTEREITES . kil
HOABEN R EREORE L, RERGEF ARV ERT B, ¥, FABANORAEIEEE
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Fig. 10 Comparison of release discharge sequences between vector and scalar optimization.
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Fig. 11 Release discharge sequence in drought control.

KRbT W, fkEE 26x100m°, BEARE 5m’/sec, HEDOZFAME%E 30ppm & L7z, Fig. 10 i1
i, RRBETHZ, EREORBTCREKBESFAEELAZ BRI BTH - LDiTH L, HEM
BOBHBTARICEE LEBEORKRERS Lickd, RENIKIRIBEEI LTS, BB COMA
THic-T, MICHERERECT S L, UBOKKBEOETEZMFCEA0RMATHY, 4%, 1
RIEETFANP2ZRAEEFTNVEROTHEORTEZRMY F20,

DELEKEETH B0, Fig. 11 ZBKBELRBCRATNEET-LERTHS. 4B, FHMECR
X7 P ABRBECFERANT, RERBEZELASEAHAENTLZ 2 5 -REFEER O, FIKIHE
TRBKOHEHNTINTHEKE, EROEBKBETIRIEISROBKSTDATHS, Chid, BEK
DRTRICIEFKBNEICILS C LEZHRICEERRTABRERDTVI L ERERL TV, HERDOHR
B B> T, BRBREOCHRRBTTVALUL, BHEKEIFTECLEIYMRTHY, HELOBNES
BEAKBONIWVEERATRETHA I,

7. ¥ B
APRE, HRBEETUROBKREBO X A REREC OV TERET -2 bDTH B, HitHEH
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OARPHEFMOMERSY, EF—22AVTOERLERNTELD - LOBRETH 5. LIL,

BBEVAT LA TOFEAOEDERRIEINTEY, BonBREBW S LROK SIS,

) KREETERECE-T, BARTEROBKLDLS, ROBKKELOORKERETTHIELEMNT
%, BEOYDHBAMA & - TI > 12,

i) BEEOHEERYICIBHERAETIE, Yab—vavEBUCERTRESEZL

i) RIKEBAERIC, BHRAREHERRRO LS SHOREEREANT, BABETVBELTHRED
BYERIODFEMHO LI 52,

iv) BERMEVATLELHBHENCARULEREBTOATEY, HKRREORENE SN,

V) (EKBEERMEBED  — s A7 v — R BRI AL E-T, BEOF LRKEBREL KBTS X
12/ 30%

—F, MESBIUSEOBERIUTOLBY TH S,

vi) BEREESUELGIC, EUNASTHABALCKBOFHE T 7 v ERRT 2 L8RS 5,

vii) FABEOFMEEER LT 20, BRILOBEBMEZRE LGNS0,

viil) By RFANB 5L, HENE ZEESRNLOEHOABLEIALLEZDT, Yiav-
Va VERPOOBRED 2 - BRI ABMEMADBEREIN S,

iX) ABNFRICE S ) TEERHAT 572, SCRCOBADLETHAS,

Bikic, FRRLEDBLHN->T, HEROBHPHEOHRTH A L T (R REF 20X
THBRICHEERLZL,
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