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A STUDY ON FLOOD CONTROL BY RESERVOIR

——Reservoir Operation Based on Forecasted Rainfall Depth——

By Yasuo IsHiHARA and Kuznio ToMosuGl

Synopsis

For a storage reservoir constructed on mountainous small river, where flood runoff is very rapid,
forecasted storm rainfall depth must be valuable information to do better flood control. But,
practically, it is difficult to make the best use of the information, except such a way as preliminary
release, because it is impossible to predict flood hydrograph only from rainfall depth.

This paper treats with a method to make the best use of storm rainfall depth forecasted just
before fiood. The method is based on the conditional distribution of peak discharge to rainfall
depth and on the assumption of shape of hydrograph for given peak discharge and rainfall depth.
Computational examples are also shown.

The method discussed here will be applied also to design problem of flood control.
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Fig. 1 Examples of empirical distribution of y defined by Eq. (3), based on 12-hour-rainfall
data obtained at the upper Tone River.
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Fig. 3 Iso-probability Lines obtained from Fig. 1. This diagram is useful for interpolation
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Fig. 4 Examples of discrete experssion of conditional probability function of R12 to rpp.
These were obtained from Fig. 3 and Eq. (2).
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Fig. 5 Examples of discrete expression of conditional probability function of rmp to Ry2.
These were obtained by trial computation.
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37, BAMUNES (HEEHIE, $L0 B v, fron reserens

B#T %) © 7(hr) ONE Rr(mm) Ezhickse Gt £

— /B Op(mdfsec) 55X SN IBEITHEINS

PAAA FB 757 ORBEOIRE LT, DE¥DLS el

REHE=ASHEIET 5. THb B, Fig. 6 ) time

ICRT &SI, Yk A Fess370rb DA (O ¢ “tpe b

R 5 Op OEETZ2ETOMME /e £L, B Fig. 6 Definition sketch of the assumed flood

KA Fals570RERY & L3560 TH b, hydrograph and the control rule for it,
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T Zig, fpelbr) Z@OALDEDS,

71
tpe= B(g'SA&) = BrppP L eeceeree et s s @n

FEio tbr) X, COZA/FENA Fr s 57 ORKENERRE Rr-4 KELWERETHIL,
W= ZREA BRE )

&30, 2 Th Op (BBWVE 7mp) & Rr DHADEKELTRDOES, THbE, ZOXIKFEELAL
kA Fas 53712, Rr BXU Op BEAShLELELIDBESC LI B,

DL, TON Fas T 7iIcnbhWw 3 —ERRNAREEA LGS, TUMEORKLZNIUELR
RETRERH, T0bLCOBE, HHREDLDHEHUET 2HEICONTHRN S,

3.2 —EEANAN(CHIT IRESHOHERS

BELELTREON TV A —ERRBH HRE, LBON Fo /5 7ICERT 5L Fig. 6 OROERO KD
Kb, T2, O RANKOEL—sHBTHD, Qo RBNLZEGLTIHETHS, 2L T, COHL,
Wb 3 AR ¢ i3,

B )

LEDE B, T/, COLELARFAINAYAR Ve(md) i3, QNBIUEHREZETHIL,
Vs=1800(1—¢) (1 —8—‘;)2{%4.0. B(%) e szz} ................................. (30)

EFELEBC LY, ZTHERLTORROER X 2HBHRATH 5,

THbhb, VWEHBFAICENT, BEKOERS 2V RYEIC 7 HUERE Rr BFRINBEEEZ 3,
ZDEEPKRERAT I LDOTE ZRREYN Va(m®) TH - & 0id, Fig 6 ILRT LI UFHO—ER
BEHMNTE BB, Va2V THRHWIZE ST, TOBRREHR,

Va= Ve, Qo, Op, RT) ++-rr-ssrermrmeessemnitiiitiasei st (31)
EEDEDL, COKT ¢, Qo ZBUTO LD IKHEDEHTH 5L T 515, CORFRI Rr—0p ¥HEL
W Ve 285 A — 2L LTHIS CEDBTE D, T UTHUR, cF/ld Qo ZEA 2L NS ORABRER -
T< %,

Fi, FLATROFEBAREE Oper & T0IT, CO—ERAMICL > THKERLITHE TR BT,
Op' < O0per TRONELST, ZOMAKMY O'=C0pr £CNREZER/ULTEDAILRAT S L,

Va=Vs(Qo, Qp, RE) -+++rsssresumrrrsseniminiiiiiiiiiisiiiinie st (32)

L ABKBERMBELN, Qo EEKETILELIE, RERKIC, Rr—0Qp FELIC Ve 25 22L& LT,
COMRBEMLCENTE S, LI LCOBRAROEKIZ, BGDREESNTVETEND, Vo ZEEKL
{HE-T Fig. 6 DX5U—ERFEMEITIE > HBAIT, Q'=C0pr LEIMAREVICLETHY, TOH
A, BBETER ¢l Op & Qo DEMET - T B ¥ explicit ([ZIFEDLIIL,

bhvbhid, 2. KBVT, Rr BEZOSNIBED Op OMBHHEFMTESLCLERLI, Likdis
T, FEROTHNE Rr KHLT, Op BLEOXI TRAREM ZHEHSFHETE, Z0LED Vo ITE
LT, ¢ 72l Qo 2EET 2BOERNIHEOREEREZ 5 LI 5,

OXI, MBOFEKEOBRICES, FARNEND 5% b - THEMG LTV 3BAKDNT, EED
RAHE O BERISBER AR LETOZEREMZ 5.

33 HEpLER

T, HEEHTH B, WEEHICOVTR, ChE TRERLTE /2 p=0.6, B=17.7 (mm0-4.hr%-5)
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iz, A=360 (km2) %f0Z 2, ZAOEMKARIL 20x108 (m3) BELET I, /- TAURER 12BNHE
Riz &L, Ri12=100~150 mm & FHl&h, ZOHHANTHUHERIGETLIENET 5. T, £4TF
HHABBRAREL Oper=1200 (m3fsec) & L, FMPAWBEKE Qo 12, Z I TIIEHIZMT D720 Q=0 &
L, #AOE c BIUMWKEROZEEE Ve OHEEET 5,

VI EDFFERMEICE T, Ria—Qp FHEICHBOMRIBOFI AR L e D Fig. 7 Th s, T3, MO
BEREEY, Ve=15Xx108m3 & X OFMHE ¢ DE(iIcL 2 GDROBRE, O 2 S8BT =05 LT
Vo BEMUIBAEOBDROBRHETH YD, 3KOKRNERIE, Vo OFEICLZ@E2)RDORABRER DL L
TWde 188, KO1EBRIT Ve=20x108m3 D& &, BEHRE—H v b (=0,00=0p) 2 LT Q=
Oper LIRBBREBTHD, BEDIDITRU 2o

DEZ, Ri12=100~150mm L FHENIFcE &, PABCOODBRREMI ZHROFMTH 25, 20
fedicid, FRIZNABKE (Kb Eh0EEIREC LD ORENHLZEMT 2 8BNS 5. Th
1324 T halrmplRi2)drmp & FRIFEBOWR gr(Ri2)dR1e ZHNT, (12)Rick->TiHEZNZ, 2D
AR HEERAG LD LOBSICONTRHRS LI bD, ZOBRRGEME KBS IMEERTH 5, 2 &
ZiZ, CDROBPRBICONT Va=15x10%m3 D& X2 c=0.50 &5 BEHLRE L hid, £ ORI, 055,
¢=054 735 0.18,c=0.56 7250.03EFES NI, e, CORORAKRT ob L, EEKDOLO —ERFLH

4000-Qp(m3/sec)
c=O.50(Va=20)
[ upper boundary
- ~
Va;available volume of reservoir
[ just before flood (unit 10°m?)
3000 o™
L V‘H
B
LT
—
2000} R '
8 R VAR Y \
[ Y/ ST
_ A
5 \ N D T T ———
s Vv ‘ ’/Alower boundary
- ':\
1000f ;
! g¢ (R12); probability density of
i forecasted rainfall depth
0 R ! . 1 4 ) Rip (mm)
0 100 200 300

Fig. 7 Examples of the critical lines to be used for estimation of risk probability in reservoir
operation based on forecasted rainfall depth.
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T85> T Qp'=0per L1 5MAMA DBOKBEORS ERIZ, Ve=10,15,20(10%m3) izt L T2z TH
0.143,0.034,0. 004 2 EE X NI, 10k, EHEMALZE—7H 5 FPOEAIR Ve=20x108m3 iz LT 104 PI'F
0D order TH b,

F/, RRICRBEZEDIHIC, THIRE Rz »5 100~150 mm O T—HAHET 2B 5OFH e — 7 i)
BORABLG Gi(Qp) % LELORKIH» 53RY, BBEMER 1-G(0p) ELTRLTEN,

ZDEHIT, FROKS BBRBE ML AHERNIMTEZEERUALDOITITHSD, 2oL, HRO
X¥DXDUMENEL S, THbb, BRREHEAIERBEEKNICWISUTRSAEL, WSRERS
RAETEDENHIEETH 5. COBORBIROVHIIRTORBLIEETHY, LFHLVHETHLDT
ZZTHEHRUY, BIOMEELTIRLTH T EITT B,

4. » & M =

BOKOBERIH 2O BHMICHRIFESTH SN TE 2ORMIHIEIARHTS 5720k Fo s 5 755F
HTES, BUITOL LOERKEERTRFBORBICEERCEENL DL >TED, FRAINEBOMHEY
HEIN TN,

AWK, COSARMEEL, MECAELRITOBMMTHSAHTH L LKEBLT2EFDLI LT L
2T~ 120 £, BROBMBSHEICET 2MIMSEHMD 1 DTh 2 8REANBELTROERSHE, ¥
PRI L 2FERM S ©— 7 HBOBBREEASET, 53— CPHOTEOHEBICIVELZE— /TR
BOWERSMAFET 2 HEEHS ML, 0 BENERERNZR LI, DWT, MBLE—7RENSEZ
SNIH/EDBKN Fr s 5 T OREAVELE LTEAESHEREL, Thic—ERR/NHAEHM L
BHICOWT, IBKAER, #AMREE 52 —-24& 0T, —ERFADVEFITEONLRA, 8XUZ20H
HC X > THKELZRICH T SR IRANFEL C—~ 7 HBOEKE LTEDE 3 E4ARL, ZO#RD
BHRICE-T, EEOTHEINBIG LA U 2K 2 ORABALZ 2ENFMTE 2 L%2RL, THl
WEOHEE 2D L XDEKAREIUL U CRNRSOETA ABIICTIIVE 2 TREHEER L.

BB, CCIRLALDIR—DDOHFERTHY, TORBLL-TVEHEIF, THbHL, ERNEEALTE
DOWEENE, FEMBIEIC K BREB X UMK ¥ 75 7 OBROIREFICOVTR, 2hihBaios
e EEVSETEND, T, CCTETAMENELVADE LTH UKD, FHBE OIS
ALHORTHREINIES 2WECOFHHCHAANS CEIRBNEHTHZ2EEZ SN B, &5IC, &
TR L IFEERE, £ a0k KHESORKTTEECSIEAIN2 LBV T THIE,

RBICAHRICES 2 EHRE EE L TRBRERMEER L Y 4 —TITEbN /e EEZLLTH L,
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