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A STUDY FOR THE WATER QUANTITY AND TURBIDITY
CONTROL BY MULTI-DAM RESERVOIRS SYSTEM

By Takuma Taxasao, Shuichi IxepucnI and Toshihary Kojiri

Synopsis

Flood flow is accompanied with the high density of turbidity which is generated by landslip,
collapse and so on. Moreover, its protracting phenomena is accelerated through the dam reser-
voirs, and in downstream there are much damage in agriculture or fishery.

Therefore, in this paper, we try to estabiish the optimal control system with multi-dam re-
servoirs for water quantity and turbidity. Firstly, we combine two different control objectives
that are regulating the water discharge and reducing the turbidity. Secondly, three optirral
intake policies are formulated according to the intake conditions of quantity and position. Lastly,
those approaches are applied to the real dam reservoir and real data for verfication of theary.
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Fig. 5. Comparison between the natural input data and the controlled turbidity by the fixed
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Table 1 (3 (7), (8)iC & 5 [RE i — BN A

Table 1. Computed solution by the fixed outflow
discharge and selected intake method.
C{f?xg:l G‘;‘i/d Number of | Water Intake
(day) ater Intake Discharge
t 17 260.7 m?/sec
1 7 113.3
2 15 67.2
3 19 58.0
4 19 55.5
5 19 55.0
6 19 50.6
7 19 50.6
8 19 50.6
9 19 50.6
10 19 51.2
11 19 51.2
12 19 5.12
13 19 51.0
14 18 40.0
15 19 35.0
16 19 35.0
17 19 35.0
18 19 30.0
19 19 30.0
20 19 30.0

Estimated Value=1.022

OllFERTH Y, Fig. 6 OFLIIHIAMESR 1, 5, 10, 15, 08 KHOBESHTH 5. KrhDmHHE
AR OFUKIALE— T O & S DBESHT, BRENELERE LIcb0THS (Fig. 8, 9 O HAMbH U
ERUTVS ) HHIHE OSAZ L BUKITTOMERIEOBA L D FHEEMMNEL, Mk o ik
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N
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Elevation
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4
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s

=}
oL - A
~ ! S- 1

100 50 100

50 50 100
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Fig. 6. Distributions of the controlled turbidity by the fixed outflow discharge and selected
intake method.
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Fig. 7. Comparison between the controlled turbidity sequences by three methods.

PoANEHEDIVEERER VIV, £ZA  Table2. Computed solution by the flexible
», BUKNZEBSic T4 32 &ick >T, BKE outflow discharge and selected intake
B OISR 2 B CHEE S TR E AT method.

Ve (Fig.7 BR). £ OUTOARO HEHSH Ol | Grid Number of | Water Intake
BNBLZELD, BIBKSEVHERRANSE  (day) Water Intake Discharge
BEK~OEROEMIENINT S So Ee, 1 14 259.2 m?jsec

Bk TRBIDS 1.022 L1 5 TOB DR, MLDJiET 2 5 19.3
DMEAEIICADT N, Ca/Co mar TERDL 3 13 732
LADTHY, 21Tk BEBEFIFDIILIO. 978 ¢ 19 64.0

5 19 61.5
TH5o 6 19 61.0
Table 2, Fig.8 |30, (14 ic X2 B —E 7 19 56.6
IRBUKDHRTH S0 HEHHCITHABOBAD 8 19 56.6
Foib, HikEEARIIET S DDDP %HA Lo 9 19 56.6
Corridor DI 5 B TH %o INHMHEA 2 TK 10 19 56.6
TWBH, THIBPURHESRI R AR DZ 11 19 57.1
BT0.01203 L LEbDTHS S0 2 DRI 12 19 57.1
RKEDT. 2, WEHL0BTHY, WEICKK 13 19 57.1

14 19 57.0

BOMEERDPE0EW, £, Fig. 7 O— A8k
ERTHDH B LI CHE D HEHELILTHIN 15 19 46.0

O, BGEESS BBIEDNTED, 3 RRE 16 " e
OUBTRRAROMELD bHWEOSO 1T o 6o
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Fig. 8. Distributions of the controlled turbidity by the flexible outflow discharge and selected

Table 3. Computed solution by the flexible outflow discharge and multi-intakes method.

intake method.

Turbidity (ppm)

Water Intake Discharge (m3fsec)
Control
Time Grid Nimber of Water Intake
(day) - -
3 7 | 15 19
1 1.0 2.0 ] 2.0 260.7
2 1.0 115.3 2.0 2.0
3 2.0 2.0 67.2 2.0
4 2.0 2.0 2.0 60.0
5 2.0 2.0 2.0 57.5
6 2.0 2.0 2.0 57.0
7 2.0 2.0 2.0 52.6
8 2.0 2.0 2.0 52.6
9 2.0 2.0 2.0 52.6
10 2.0 2.0 2.0 52.6
11 2.0 2.0 2.0 53.2
12 2.0 2.0 2.0 53.2
13 2.0 2.0 2.0 53.2
14 2.0 2.0 2.0 53.0
15 2.0 2.0 2.0 42.0
1€ 2.0 2.0 2.0 37.0
17 2.0 2.0 2.0 37.0
18 2.0 2.0 2.0 32.0
19 2.0 2.0 2.0 32.0
20 2.0 2.0 2.0 32.0
Estimated Value=1.041

DOFMERED LIV, COLPDSD, K& - KERMEICE Y2 DDDP OFEMHRIIEETEL I,
Table 3 Fig.9 13X (10, 08 ic k2 WERK—EHIUKOERTHY, HEETHICII®PIRZY DDDP %
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Turbidity (ppm)

Fig. 9. Distributions of the tur controlled turbidity by the flexible outflow discharge and multi-
intakes method.
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