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Abstract

The construction of cascade reservoirs has greatly promoted the development and utilization of water
resources in the Xiang River. However, a single reservoir operating mode is adopted between the cas-
cades, and the various utilities of the reservoirs cannot be fully exploited. Based on the joint operation of
nine hydropower stations in the Xiang River, the main objective is ensuring the ecological flow demand
of control sections, and multiple targets such as water supply, irrigation and power generation are also
taken into account. A multi-objective optimization model for the Xiang River’s cascade reservoirs is es-
tablished. The cuckoo search algorithm is used to optimize the multi-objective operating curve rules, so
that the ecological guarantee rate of each control section and the downstream Changsha integrated hub
is above 99%. Meanwhile, the water supply guarantee rate, the irrigation guarantee rate and the power
generation guarantee rate of the cascade reservoirs are as far as possible to meet the actual production.
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Figure 1. Example of reservoir operating rule curves for comprehensive utilization
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Table 1. Description of scheduling decision-making in decision-making area of comprehensive utilization of reservoir operating rule
curves
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Figure 2. The topological map of reservoirs in the study basin
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Figure 3. Results of reservoir operating rule curves for comprehensive utilization in the Xiang River
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Figure 4. Results of minimum flow demand of ecological control sections and optimal operation in the Xiang River
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Table 2. Statistics on results of other objectives of reservoirs in the Xiang River
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