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A STUDY ON THE STAGED PLANNING PROCESSES
FOR THE OPTIMUM FLOOD CONTROL SYSTEM
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Synopsis

The general purpose of this study is to establish the optimum flood control system for the
whole basin consisting of multi-subbasin and multi-reference point, throgh the three planning
processes such as screening, simulation and sequential models. In this study, the flood inunda-
tion probability in the reference points is adopted as the reliability criteria of the flood control
system from the viewpoint of risk management.

First, in screening model, the flood inundation probabilities are calculated by using shift
operation as an approximate method, and then experimental planning method is introduced to
gain the superior alternatives.

Second, the final solution on the optimal site and scale planning of the flood control facili-
ties is decided by examining the vicinity of the superior alternatives by branch and bound
method in simulation model.

Last, in sequential model, the experimental method, approximate DP and branch and
bound methoud are introduced to solve the multi-stage decision process under the constraint
of annual budget.
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Fig. 2 Flow chart of flood control planning.
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Fig. 6 The decreasing curve of flood
inundation probability. Fig. 7 Flow chart of sequential model.
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Fig. 9 The basin model.
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control fg(c)?lgizls -0 1 2 (0.008) 1740m3/s [1]
facilities (m3/s)| (m?¥/s)| (m3/s) "
1 | Dam 1| of 360| 540 l>_4 s
2 2 0 540 840 (0.003) lszo-ﬂ/ew
3 3 0| 360 | 540 b
4 4 0| 1140 | 1440 .
5 5 0| 360' 540 —Q
6 6 0| 360 540
7 Dike 1 | 1800 | 1620 | 1440 o.o) 2400ms
8 2 1980 | 1740 ! 1500 (0.0} 2400m3/s
9 3 | 2160 | 1920 | 1680
10 4 | 2340 | 2040 | 1740 R
11 5 | 2700 | 2400 | 2100
12 6 | 3000} 2700 | 2400 Fig. 11 The superior alternative of site
13 | 7 | 4200 | 3300 | 2700 and scale plan.
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Table 3 Optimal site and scale plan.

dam | capacity | Qs @ | oot | EHW|gie| Qa | com inu‘;l::l(za(:'iqn
(x10"m3)| (m?¥s) | (X10%yen) T _(m¥/s) {(X10*° yen): probability

1] o8 [ 10| o01] 17 | oooe | 1|20 | o038 | o008
2 | 2 | 2400 | 0.300 | 0.004
s| 11| 1003 17 | oo | 3] 200 o363 0.008
4| as [ so0 o04] 267 | ooor | 4| 10 | 0157 | o0.008
5 | 5| 1900 | 0157 @ 0.005
6 ! 6 | 220 | 0157 | o008

! 7| s00 03 | 0.00

ANTOIRENC bbb, Chid, #420LLRICHET 2 M 1 2ET 2 7Dici3& & 1 H5RA
RTHD, poL s 1 OHBRHREOEERE 2 £ Thatld, HROBET S5 LHURBLUE 171D TH

bEEZLOND,

7.4 ERPEEOBSFIRETEORTE Table 4 The construction works of dikes.

%9, 7.3THOLNIEE - \-\ esti}r)r;iartli I ‘ 1\
BEEOS B, {EHCDV TR N |
Table 4 (CRTREIH IC 5% ;:g;;fggr\ 1oz |3 4 s 67
LTHITAbDET S, T, constructimx ) |
s EERe o = a3 (dike) N |
FLBRIC MRS R T — VI, . : ‘

WAli2, HL3 3, K4 0 ism 660 | 780 | 900 | 1200 | 1500 | 1800
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ht 860 | 1240 | 1420 | 1600 | 1900 | 2200 | 2400

AT —ITYRT ACRES i 1140 | 1530 | 1740 2700

heERERHORBEE—EL L, v 1420 | 1820 | 2060 3000

1RF—YRICH 1B, 17E \% 1700 | 2110 | 2400 3300

2T OBKEYINEbDEL Vi 2000 | 2400

THEAZTY (FLRBEETF (m?/s)

WEEE TR THTEN 6.1

BR)). Table 5 Influence analysis about

R, WERDYREERD S 120 3 KEOHRRIEE M dike construction.
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Table 6 The approximate solution on sequential

model.
dike dam
stage — T
1] 2 3‘4 506/ 71|23
1 111
2 2 1
3 2 1
4 1 1 1
5 2 1
6 2 1
7 2 1
8 i 2 1
9 ’ 2 1
10 2, 1
1 |1 1 ! 1
12 1
13 1
1|1 1 1
152
16 |2
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Fig. 12 The decreasing curve of flood
inundation probability by the
approximate solution.

CHRTEEE EVSEED D & THRE LicikiER
DOEE « 18181 EA Table 8 cRd, EHORE
FEH, FLDA—N—T7u—KIVIalL—EW
1,000 —REZANE LTEE LI SDTH 5,

Table 8 2R3 L4241, 40HEELUHME
WAL, 2, 40BN SERESH, BE
HRSHREE LB ->TWE, 0T &3, L3
BRSPS R T BB L A
LTI bob 5T, LipicEd 2 BNE
MWNENT ERRLTVS, IHiC, £41, 40D
A== 7 o —ROHFAMBEBLTED, IHEN
IR 3y —ARR - BA, TOEMAMISL
TEHEMENE B EBAVEET L L bbb,



M - AN ISR 2 7 S DB YR 7 0 € R BT BB 155

Table 7 Information data about the tenth rank in the simulated rainfall.

| sub-basin | mean total

order ~—— rajnfall depth
1 2 3 4 5 | 6 of basin
9 196 | 168 | 277 | 194 | 155 | 221 | 198
10 168 | 273 | 232 | 226 | 135 | 207 | 196
11 180 159 | 217 155 | 254 149 | 193
(mm)

Table 8 The optimal site and scale plan based on the tenth rank rainfall.

dam | capacity Qs a cost ovgﬁtlow dike Qa cose inurﬂ;?i:.(ti.iqn
(x107m3)| (m?/s) (X101 yen)i (m?/s) 1(X10' yen)| probability

1 0.3 150 | 0.4 1.54 0.020 | 1 | 1600 | o0.200 | 0.020
2 2 | 2200 | 0345 | 0004
3 11 | 150 | 04| 179 7[ 0.002 | 3 | 2400 | 0.363 | o0.001
4 3.0 500 | 0.1 2.41 {007 | 4 100 omz | oo
5 | 5 | 1900 | 0157 | 00
6 | | | 6 | 2200 | 0157 | o.003
| "'[ 7 | 3300 | 033% | 0.007
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