285

KRB UGB ORECET 55158
mEOBE - R R

A STUDY OF OPTIMAL FLOOD CONTROL SYSTEM CONSIDERING
THE FLOOD INUNDATION PROBABILITY IN TIME AND SPACE

By Takuma TAKASAO, Shuichi IKEBUCHI and Toshiharu KOJIRL

Synopsis

The aim of this study is to establish the optimal flood control system accounted for by the
comprehensive criteria in the whole river basin. Especially, we examine the effets of flood control
projects in multi-basin and multi-estimate points on the basis of the flood inundation probability in
time and space.

We define the planning object of flood control projects as the minimization problem of construc-
tion cost among all alternatives satisfying the safty ratio for the flood inundation. Firstly, the
superior alternatives on the simple basin model are extracted by using the random search method.
Secondly, the optimal system on the exact basin model is decided by application of the simulation
method for them. Then, the optimal construction order of final system is decided by Dynamic
Programming with the criteria that the expectation of the inundation damage under construction
is minimum.

So, we call the above steps i) Screening model, ii) Simulation model, and iii) Sequential model
in flood control planning respectively.
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DEDZRHD S ETERILEIT I DY TH 503, HEMOKMBEEERT 2 &, HimEmt @) 1
ROLSICHERSNEL S, TabL,

rmax

1 .
O'hs= 3} T reyt DAY —> min e (25)

=1

Table 2. Conditional probability of flow discharg in time, on basin 1 at control time 5.

Flow discharge at time 5 (X 20.0m3/sec)

\ 1 2 3 4 5 6 7 8 9 10

1: 00 00 0.0 0.0 0.0 0.0 0.0 0.0 00 00

-« 2 ? 0.0  0.0473 0.8170 0.1356 0.0 0.0 0.0 0.0 0.0 0.0
°§' 3} 0.0 0.0226 0.8410 0.0243 0.1121 0.0 0.0 6.0 00 0.0
gg 4| 00 0.0 0.0144 0,7949 0.1035 0.0871 0.0 6.0 00 0.0
E"E 5 ‘ 0.0 0.0 0.0 0.0687 0.6297 0.2987 0.0028 0.0 0.0 0.0
23 6' 0.0 0.0 0.0 0.0 0.4737 0,1930 0.3333 0.0 0.0 0.0
ég 7 i 0.0 0.0 0.0 0.0 0.0 0.6667 0.3333 0.0 0.0 0.0
3 8 00 0.0 0.0 0.0 0.0 0.0 1.0000 0.0 0.0 0.0
= 9 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

_
<

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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no

T max= ,%’.A" ............ (26)
A‘f!:CI/Cwar
2T, L BERORRT v 7 (=& V), 7o BFITE, € 3k ! OBF IR, Cpear BEETFH
B IFEEOHE) ThHb. HREERPIERIER 1/(1+r)! BEETNTORVDR, BRI 2 FOFF
RICPES LADBEETFHORTFRICHD EREHERINEPOTH S, 372, FETFHROEHOBMLTS
ZEBTES,
HEERAEDS b, BRINAHERLRER S, AUSRICERT S 0L PER ~ cEhid, <D
BEIYHOLICSBRREERLE AL ENTE, DP LXK 3ERBTETH S, BRKICIE, 2AFv7 !
TOTHER (WREE) % x, WENY bk SU x), BBIEFE fix) ThbT BRI

- 1 1-1
Fi(xr)=min [ R D DU G S (e
=514 r0) 5 Arfeet o dn(e) =t
=1

oy A SU-L e i) | e 1e%)

B, FRE, 2F 9 7 CBOTEDRT » 7ORBEICTT B ERENR T v 7 7 DAY Ar(x)
Al & L, —EMOHRFHERICR T » 7OERER U THREMBECERLLDDOTHE, 58, ZOH
HREELE DA) BRT v PEREOHEKE LTHEHELLSDTHY, 27 ) —=v/BETOHKE
rEBUTHEIND, L3, REFEFORERICE T ZHHFHERORL L V20 THE, Y Ia
L= a VBETDEFAVEROTEDEIRETHAS,

4 BREEER

KKt EREFIRICE T BENOR « FRBELZE L & slpkibfpc 0T, EREERICE
AL, ZOHEHEC>OTERLL Y, ARERIKZOAEN L (ZEBELD ER) &L, 19734
HOITTEDETHED HKE A, Fig. 3 3O AR TH 5.5 7, HAKHCITS Shift operation D
EHERHOMICL, FORBIC, REFATDEEL LU F AREERIC OV THRNK S,

4.1 Shift operation OER{L

LIS RICE T Shift operation ZEAT 284, & ICKNCHF 2035 254, SRFEBOELE

Table 3. Conditional probability of flow discharge in space, on basin 3 at control time 5.

Flow discharge on basin 3 (X 20.0m3/sec)
1 2 3 4 5 6 7 8 9 10

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

N‘: 2 0.0 0.1048 0.8629 0.0323 0.0 0.0 0.0 0.0 0.0 0.0
@ 3 0.0 0.0615 0.7352 0.1828 0.0182 0.0023 0.0 0.0 0.0 0.0
i g 4 0.0 0.0 0.3193 0.4262 0.2184 0.0331 0.0030 0.0 0.0 0.0
EDE 5 0.0 0.0 0.0 0.5214 10,3077 0.1410 0.0299 0.0 0.0 0.0
,;“; E 6 0.0 0.0 0.0 0.0 0.0 0.5000 0.5000 0.0 0.0 0.0
ax 7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
';V 8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
E 9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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10
|

Storage volume (x7.2x10*m*)

o | |
0 5 10 t(hour)
Control time

Fig. 4. The sequence of the controlled strage volume.

BOFF GTRADORGE, FIRSHS LOHMRICHRIE) & UTHTL 3, 35ic, FTROXNEDA
WA BEOREE KD B IC1E, FHAOHEDOSERERERNZOT, AIEROBEAME I B IDICH
FROBABOMNBICS ETRENS 5, THbb, | BHOARBRICEL N 5 75 £r={Pww} O W
T o IERONMT ¢ RBOHREDOREMAEER Pr={Puw} ZABIFICDNT, Puw DY T 4 v 7R w B
Py DFERE o H51EOEEKELOEAICR ZOEEOMEBR, ~HLBVWBEARZOHE «
T w+l FNICHITIHTETH S,

HEFEELTR, 7, BATNSERERD HSBINEE 5BV, EHROARITROALERTS]
% Py THEABRORRHERGTHE Py ZNOF LERITHIE Pc £F58E, BHTNSERERTIT
5| Pp

Po=PAPc—Ps) e (28)
TREND, R LAENBERIZOLT S, Pp 2ENLFBTT 0, AIHOF LAEBK(O) O Al
kb, 2% h, A0)>0 DBARLN A0 OB
L, A0)<0 D& &3 A0 BT L. 5

LTHITLFRE Pp &T5E, BERBHROAK 2w
MEOERRERT Pa i - o
P A=Ps—Pp+Pp e (29) 'rg
L1355, DEDL S, ARGORRTNOBRIHL £
I » R RICHIST 3 &, ROBHHENGT ° | :
HEEDBLENTED, 5 10 Qd
421 RENAHOHE Allowable flow (x20.0 m®/sec)
ERiI3 ©— 7 2 hlic 15K Bkt E LTH— L, #  Fig. 5. The change of inundation probability
R SRS E Lo, F 70, MRULOSERIZS T by the change of allowable flow.
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V=14.4x10°m*,P=0.0068

Storage volume

V=2.4x10%m®,P=0.0329
o | | l
0 5 10 t.(hour)
Control time

Fig. 6. Comparison of the inundation probabilities between different storage capacities.
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W3,
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4.3 ¥ LpKitigEOERF)

SAEAATICRS 2 & ABKHERIEOBRAIE LT, 2 ) —= v/ BOHMEEEAbTodiC, &
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RTh b, M TFHREESOFRRTE10 (1 Bfd 20m¥/sec) & LIBATH D, £D & &ONHEMHE
f§120. 0068 Tdh » 720 F 1o, HEKERE 9, 8, 7, 6, 5 LEXCBEADNRERMEIL Fig. 5 0L Hwcml
T, BKOR - HEAAEEZIO ANCHENROESEkbhs, 51T, FLFKORE - #
BE 5 v 8 MERBICEDIEETRIE, ZOREY 2T ATORERENESN, BKGITHEOLEEEH.
THEIDIUETED, BHBCEHORE YR T ATRERRLEET NS, KNELRAREE LT VR
F ADOHTE/NORE IR M UTEODONRY ) —= v S RETOREMRE NI 2 Lictis, Fig 6
REAMOBED 6T, BEE 2.4X10m3 & Lcia s, AULKARE 14.4x10°m8 & L4 0%l
HEROWBTH B, PRY, LEHERAL0.032005 0. 0068 it LTHY, REY R T ADELICK 5
BhHhb,

5 & E
ATIFERKFZ—E LIk EERET <, BROR « ZRGH#EE b SIC LIEROEREMICE
3 A RERROBETHEE, BONOLERERE S LICROHRWSHKITEEZRES S FIHEWHSHICL
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iv)

v)

KRAHDADEREROFEREE S > TKRDILEMEE L, ZOB/MEERNSZEICKD, Sk
BHR L VRDFROKR—E UEEILZED HEEI5 5 I Lic,

BB KRG oD, BE - HBEOREFIRE G/ L UcBer v ERBRFHEICLE2 7
)=V BB, LDERSHEREF L EOBOREEL D HOEERERDE Y al—va VB
BEicEIL, AEBEOERALE R T

BRIEFICENTh Y72 vy v VEHEE LT, DP IR X 2BOBIMEH ST Uiz,
SEBHNC TR B8, SEMATICET 3K OREFELERL, ERETEORLLHSHIC
L7z,
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