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Abstract
With the promotion of national ecological civilization construction, it is urgent to balance the contradic-
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tion between hydropower and ecological benefits in cascade reservoir operation. In this paper, the cas-
cade reservoirs in Qing River were selected as the case study. The Gaussian radial basis function-based
cascade reservoir operation model was established, which considered the minimum outflow as a refer-
ence, the minimum and suitable ecological flows, and the multi-objective optimization model was opti-
mized using NSGA-II algorithm. The applicability of the ecological flow calculated by hydrological me-
thods from the perspective of reservoir optimization operation was discussed. The results show that the
operation rule based on the Gaussian radial basis functions has a good performance. Considering eco-
logical benefits will reduce hydropower generation benefits to a certain extent; as ecological require-
ments increase, the contradiction between hydropower generation and ecological benefits becomes
more obvious. The minimum ecological flow is more suitable for the ecological operation of Qing River
cascade reservoirs than the suitable ecological flow. The minimum ecological flow modified by optimized
operation results can reduce the ecological flow shortage on the basis of maintaining the Tennant-based
flow evaluation.
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Figure 1. The minimum and suitable ecological flow process of Qing River
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Figure 2. Operation results under different schemes considering ecological flow
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Figure 3.Water level and flow discharge hydrograph of Shuibuya and Geheyan reservoirs from 1984 to 1987
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