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[Abstract] This article explores the application and development of numerical models for rainwater
pipe networks in urban drainage and flood prevention. The numerical model of rainwater pipe network
is a computer simulation technology that can simulate the water flow behavior of cities under
extreme rainfall conditions, providing a basis for urban planners and engineers to design effective
rainwater management schemes. The model is based on urban terrain, building layout, road network,
infrastructure, and climate data to predict water volume, flow velocity, and direction, and evaluate
flood risk points. This article analyzes the application progress of models in flood risk
prediction, runoff prediction, rainwater management system design, climate change impact
assessment, and emergency response planning. With the development of technology, models will pay
more attention to the quality evaluation of rainwater runoff, integrate machine learning algorithms
to improve prediction accuracy, and run on cloud computing platforms to improve flexibility and
cost—effectiveness. These advances will enable models to play a crucial role in urban flood control
and disaster reduction, supporting safe and sustainable urban construction.
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