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Multi-objective reservoir optimal operation model
considering natural flow regime and its application
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(1. College of Hydrometeorology, Nanjing University of Information Science and Technology,
Nanjing 210044, China;
2. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University ,
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Abstract; With full consideration of the influences of flow conditions on river ecological environment, the flow
regime, which is regarded as an important objective of river ecological requirements, was quantified. According to
different flow utilization requirements of flow regimes and reservoirs, a multi-objective reservoir operation model
with its objective function set up in terms of the natural flow model and water allocation pattern was established. It
takes both river ecological requirements and reservoir utilization requirements into consideration. This model was
applied to the Danjiangkou Reservoir and the NSGA-II algorithm was used to solve the optimization problem. The
results show that the imitation of a natural river flow regime can effectively improve highly-affected hydrological
indicators, making their variations close to natural values, and can reduce the negative effect of reservoir regulation
on river ecosystems. The optimized scheduling result exerted an insignificant effect on reservoir utilization
functions, and the scheduling method preferable to considering the ecological environment objective was more
favorable to the South-to-North Water Diversion.
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Table 1 Values of hydrological indicators
1 Ayt 2 AR, Hoh 30 Hii/ bk AR LTI B/ K
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YR bR el R s, e/ 30 H Table 2 Comparison between two extreme cases of
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Table 3 Indicators of two sub-objectives of two extreme cases of Pareto front

5 FHE I AT RS A WK/ KHLE/

; - KA m? T /A w 1z m® (LKW -+ h)
Tk 106. 40 117. 69 95. 00 33.78
R AE K4 H AR 103. 04 102. 40 60. 61 33.86
KA H AR 102. 05 100. 29 62.67 33.29
. AKEESME H bR 0.93 0.81 0.78 0.82
b3 KA H bR 0.90 0.78 0. 65 0.79
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