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A Study of Optimizing the Reservoir'’s Rule Curve

Using Genetic Algorithms
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ABSTRACT

Based on the Darwinian natural selection, the genetic algorithm is a parallel and efficient
search method. Its search space is first coded as chromosome. The basic three operators, i.e.
gene reproduction, crossover and mutation, are then used to search the performance points.
Each generation automatically eliminates those undesirable points for achieving the optimal
goal. Recently, the real-coded method has been developed to improve the inconvenience of the
binary-coded method in code convering process. This improvement saves much computer
running time. The object oriented language C++ is used to implement the basic GA operators
with different coded methods. A multi-peak function has been tested in the optimization
processes. The results show that the real-coded method is better than the binary-coded method.
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the optimal objective function can be reached.

The M-5 rule curve, which was constructed in several decades ago, of Shi-Man Reeservoir
in Tan-Shui river basin is intended to be revised in this study. The operating rules and the
annual operating reports are first analyzed for learning its habitual operating method precisely.
The object oriented C++ language is then used to construct the simulation model. Water
releasing is guided by the rule curve in this simulation model and the shortage index of the 19
94 target year is calculated based on 36 years inflow record. The genetic optimization
algorithm is applied for searching the rule curve with minimum shortage index. The results.
show that the GA method is capable of efficient and automatic obtaining the rule curve where

Keywords : Genetic algorithms, Reservoir’s rule curve, Optimization.
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natural and Artificial Systems)[Holland, 1975] 57 » £
FHERENBMER RN T8, g8 - BIE
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Schaffer, 1992] - 7EHE G T TH » B DL v] X &
(Markov chain) Hy 85 %5 3R S R H i (R L BT RE 7 B2
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FER Oy yoXinr, o+ X,) » HEEEHBR T =47
TR RERETREZZ—RE B1IRE
m = 2 R (B {RAAH BN 44 (] 2 B [Wright,
1991] -

child(x1,y2) parent(y1.y2)

parent(x1,2) child(y1.2)

T T

x1 v

L BB BATEE

2 ERK R BELMESHAREE R - D
ZRITCHRE 0 HIRPBEX 2B EREE
R MIER BB SN2 B AT
FE TS B R (significant) B9 A2TC » T A KT B

fIE3 B4R TS 001 118 110
01 » BFEMRSBIEE 128825032 » HRBMR
BAREE AT 01 5 11 » S 82 L
TR B —ETFRNSEE TR SE—
EHER2BE A2 ML 262 » E=EF
FREY 2 B 25032 5555 — fE SR 2 B 27/
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P2 §2 -0.5P1 + 1.5P2[Wright, 1991] -
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