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Three-level hierarchical solution optimization method for joint flood control operation of mixed-connected reservoir
groups based on risk degree balance//Li Sihao', Cai Hehe®, Liu Qi', Zhu Feilin', Ben Mengxue' , Han Mingyu', Song
Zixin' |, Zhong Pingan' (1. College of Hydrology and Water Resources, Hohai University; 2. Information Center, Ministry of
Water Resources)

Abstract: To address the problem of flood control optimization on the mainstream and tributaries, a joint optimal operation
model for a mixed-connected reservoir group was established with the objective of risk degree balance. Based on the large-
scale system decomposition-coordination theory, a three-layer hierarchical structure consisting of the system coordination
layer, the tributary subsystem coordination layer, and the single-reservoir optimal operation layer was designed, and
corresponding efficient solution methods were developed. A case study of joint operation of the flood control system in the
Hanjiang River Basin demonstrates that the proposed method achieves good risk balance among reservoirs, with the
coefficient of risk degree variation of four reservoirs below 6% in all scenarios. After operation, the peak reduction rate of
Danjiangkou Reservoir reaches 37. 68% to 67. 36%, and the error of flow rate simulation at Huangzhuang Section is
controlled within 3%. The proposed method has high computational efficiency, with the calculation time for all scenarios
within six seconds.

Key words: mixed-connected reservoir group; flood control operation; risk degree balance; large-scale system

decomposition-coordination ; piecewise heuristic optimization algorithm; the Hanjiang River Basin
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Fig.2 Three-layer hierarchical structure of decomposition-coordination of mixed-connected reservoir group
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Table 1 Basic parameters of mixed-connected reservoir

system group on the Hanjiang River
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Table 2 Water allocation and corresponding risk degree calculation results for each subsystem and reservoir
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Table 3 Compensation operation results of reservoir group
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Fig.4 Hydrographs at Huangzhuang section in different scenarios
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Table 4 Comparison results between three-layer hierarchical soltuion optimization method and PSO algorithm
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