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Dynamic Control Strategies for Ecological Flow Constraints in Reservoir
Flood Regulation Calculations
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Abstract : Reservoir flood regulation calculation is an important technical means for flood control and disaster
reduction, while ecological flow guarantee is a basic requirement for maintaining the health of
river ecosystems. This paper analyzes the background and significance of considering ecological
flow constraints in reservoir flood control calculations, and deeply explores the main problems
and challenges faced by reservoir flood control under ecological flow constraints, including the
contradiction between ecological demands and flood control targets, the complexity of spatio—
temporal variations of ecological flow, the technical difficulty of multi-objective optimization decision—
making, and the imperfection of monitoring and forecasting systems. On this basis, dynamic control
strategies such as the phased and graded dispatching strategy based on ecological demands, the
dynamic adjustment mechanism of real-time optimization, the intelligent decision-making method
of multi-objective collaboration, and the closed—-loop control system of forecasting — dispatching —
feedback are proposed, providing technical support for the coordinated development of flood control
safety and ecological protection.

Keywords : reservoir flood regulation; ecological flow; dynamic control; multi-objective optimization;
intelligent decision-making
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