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Research on optimal water resources allocation of river—-lake—pumping stations

system by Dynamic Programming and Simulated Annealing approach

SHI Han-sheng', CHENG Ji-lin', FANG Hong-yuan', LU Xiao-wei’
(1. Yangzhou University, Yangzhou 225009, China;

2. Jiangsu Surveying & Design Institute of Water Resources Co., Ltd., Yangzhou 225009, China)

Abstract: A dynamic programming model with multiple decision variables for optimal water resources alloca-
tion of river—lake—pumping stations system is proposed, in which minimum sum of squares of water short-
age (discarded water) in each section is set as the objective function, the water storage of the lake of
each stage is defined as the state variable, and the water volume to be pumped into the lake and the wa-
ter release from the lake are expressed as decision variables. The Yangtze River—-Hongze Lake section of
South—to—North Water Transfer Project is taken as a case study. According to the characteristics that the
discrete values of the state variable are relatively less while the feasible solution space of each decision
variable is large and its more discrete values, this paper applies a hybrid method (DP-SA) using dynamic
programming and simulated annealing combined by the authors to calculate the model. The application re-
sults show that using the proposed model to make optimal operation not only can improve the water—supply
guaranteed rate, but also can decrease the water volume to be pumped which can reduce the operation
cost of the water supply system. In comparison to dynamic programming with successive approximations (DP-
SA), we can obtain that the proposed hybrid method has better calculation results and faster convergence
rate in solving this kind of problem.

Key words: dynamic programming; simulated annealing; water resources; optimization
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