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Abstract

Against the backdrop of global warming, frequent extreme precipitation events pose severe challenges to ur-
ban water supply systems. This paper proposes a stochastic simulation method for assessing the operational
status of water supply pipelines based on road elevation and surface rainfall. By constructing a pipe network
model and incorporating elevation and rainfall correction coefficients, the random failure status of pipelines
under extreme precipitation conditions are simulated. Taking the urban water supply system of Puyang City,
Henan Province as a case study, simulation analysis was conducted using EPANET software. The results
demonstrate that the proposed method can effectively predict the operational conditions of the pipe network
under varying degrees of damage, and reveal changes in water supply and demand at key nodes during disas-
ters, and provide theoretical support and decision-making basis for emergency dispatch and risk prevention
and control of urban water supply systems under extreme weather conditions.
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