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Abstract: Reservoir scheduling and disaster risk management are important research directions in the field of water
conservancy and hydropower engineering, aiming to achieve optimal allocation of water resources and effective control
of disaster risks, ensuring the long-term sustainable operation of the project. This paper takes the reservoir scheduling
mechanism and disaster risk management strategy in water conservancy and hydropower engineering as the research object,
systematically exploring their theoretical basis, key technologies, and application practices. Firstly, by reviewing existing
research, the basic theory of reservoir scheduling was analyzed, including hydrological simulation, optimization algorithms,
and real-time scheduling techniques. Subsequently, a mathematical model based on multi-objective optimization was
adopted to combine water resource utilization, hydropower generation, ecological protection, and flood disaster risk control,
elucidating the dynamic balance mechanism of reservoir scheduling. In terms of disaster risk management, the article proposes
a comprehensive management framework, including monitoring and early warning systems, risk assessment techniques,
and emergency dispatch strategies, and verifies its effectiveness in enhancing disaster prevention and mitigation capabilities
through simulated case studies. The research results indicate that optimized reservoir scheduling strategies can significantly
improve the efficiency of hydraulic resource utilization while reducing potential losses from flood disasters. This study
provides scientific basis and practical reference for scheduling optimization and disaster prevention and reduction management
in future water conservancy and hydropower projects, which is of great significance for promoting water resource protection
and comprehensive management of water and drought disasters.
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