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Study on reservoir ecological operation based on multi-objective
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Abstract: In order to study the reservoir ecological operation model construction and solution, the
method coupled with multi-objective correlation analysis, multi-objective optimization and multi-
attribute decision making is proposed. Based on the extraction and mathematical description of
the actual reservoir operation targets, the correlation analysis method is used to analyze the rela-
tionships among the targets, and thus a multi-objective reservoir ecological operation model is
constructed. The optimal Pareto schemes is obtained using the NSGA-II to solve the model. The
final scheduling schemes is obtained using an approach to successive elimination of alternative
schemes based on the order and degree of efficiency (SEABODE). The whole reservoir ecological
operation process of “modeling-solving-optimizing” is formed by the coupling modeling method,
optimization algorithm and optimization method. Taking Linjiacun Reservoir as an example, the
validity and application effect of this method are verified, providing the new idea and method for

reservoir ecological operation.
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Fig. 1 Location of Linjiacun Reservoir
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Tab.1 Main characteristic parameters of Linjiacun Reservoir
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Tab. 2 Ecological flow of Linjiacun
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Fig. 2 Relationship between irrigation benefit and

power generation benefit in different typical years
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demand and power generation benefits
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EITTR A ~T5 5 Av TEDIGESE RA5 18] C i A
46.56,49 N7 58 /& Pareto St 19 A1 >4 T 47 7 58 1
PRI IE S 4 /N T 54%0.,4420.51% . R TR —
A HAAERNE B 47 58 - 7 10— 28 58 3% M 45/ D5

H PRI TEEE A R T R Y I A R
— AU =B AR o AR AT K AR B = B A
HOTRABOE T A BAIKAEE 13 4> R Al K 4F 2
94, B =R k=2 BT AL HHER . [ R
SEABODE #4743 2 T F 7K 4F (P =5020) .
B KA (P=17500) IR RK AR (P=9000) T . Z )&
PR SR B B 28 Qi 4 D7 S 00 0 T SR A TR Ay
TP a8 Ag »HR IR S
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F 4 ARIAVAE bR 25 H] C H Pareto s 2814 PH
Tab.4 Number of Pareto optimal schemes in indicator space C of different typical years
LA A (1-2-3-4) (1-2-3) (1-2-4) (1-3-4) (2-3-4) =BT E
K AR 46 39 30 18 8 7
B KA 56 42 29 20 15 13
FEHG K AR 49 41 36 13 12 9
H:l-a-.2-7.3-v,4-MSI,
5 WA UT T SR 45 R
Tab.5 Preference schemes for three typical years
i RIL 75 j‘—\: >. 751 ‘)S"Jj B M b 3 b *\
S S {é@cxﬁi 3 7;?5&)&{ AR SN BE PR BRI T8 A
1t /4G AAPFD f§ % /LT a Y v MSI
S 7K A Ay 7.807 1.624 0.142 0. 89 0.67 0.12 2.58
B K AR Ay 8.311 1. 207 0.141 0.78 0.50 0.15 2.21
R K AR Ag 7.854 1.425 0.073 0.67 0.33 0.16 2.36

MF 5 FTLLE A (] A AR 1 A 25 B g
PEMM R AR 22 BIAR K. P KA 8 A oK Rl S v L Tk &2
P B 55 1 8 AR XA T B K AR R RR A K AE . o,
B KA RIS A K AE A R K AT S o 0 R T
12.4 %24, 700 s IR v 0 BRI T 25.4 %%,
50. 7% s MESH T v 43 N BET 25.0%0.33.3% . B
JKAERY BRK 6 80 MST fe/)v, g 2. 21, K 8] 12 A
A 2AZ A R IE R T K, FKAE BT K
AR RR AL KA ) 22 R AR 5 43 A 7. 949, 8. 452,
7.927 {290, A 2 AAPFD {451k 1. 624 .1, 207,
1.425,

5 &

O gk R K2R A 285 I R AR R A A SR A TP AE A Y
) L, A SO I IR T — R R & 2 A AR 20 #r
Z FARL A AN 22 J P ke 5 0 7K 28 AR 25 9 5 T i O
it 3 S 0 A 5 gk mT A AR 25E

1) 38 o i K P A 258 B b O kA R G A
ST s DT ZRAG A B vh 5 B3 B AR & A5 K AR 2
A JRE AR IR A g At B LA S R A

2) K Z HEREAL A 2 JE P e SR O ik 45 5 il
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(4 Rl )N Pareto s fIE I8 7 58 Hh G 8 4 5 2 i 4
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