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Methodology on synergetic control of flood operating water levels of cascade reservoirs

ZHOU Yanlai, GUO Shenglian, WANG Jun, XIONG Lihua, LIU Pan, CHEN Hua
(State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: Synergetic control of reservoir flood operating water levels is aimed at developing the potential of small-
medium flood magnitudes, meanwhile improving water resources efficiency and water supply security of a river
basin without increasing flood risk. Such synergetic control is becoming one of the research hotspots and fronts in
flood control operation and efficient use of water resources. The three—fold scheme in this paper was executed step
by step: (1) from the perspectives of flood capacity reallocation and risk prevention, integrating reservoir storage
complementarity and the pre-refilling and pre-releasing method by considering dynamic forecast horizons and pre—
releasing capacity constraints to analyze the synergetic relationship of flood operating water levels of cascade reser-
voirs; (2) establishing a synergetic control model of flood operating water levels of cascade reservoirs for meeting
dynamic multi-objective needs by considering dynamic changing characteristics in the Pareto optimal set and opti-
mal front; and (3) fusing environmental change detection, randomly re—generated population and reference point—
based prediction strategy of the Pareto front into the intelligent algorithm to develop a dynamic multi—objective intel-
ligence algorithm for optimizing the synergetic control model, meanwhile applying risk—benefit evaluation indicators
to assess operation solutions and providing technical support for achieving synergetic control of flood operating water
levels of cascade reservoirs.

Keywords: flood operating water level; synergetic control; risk prevention; dynamic multi—objective algorithm
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