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Abstract [ Objective] With the acceleration of urbanization at home, the urban heat island effect has intensified, and the increase
in extreme weather events caused by global warming has led to frequent urban flooding disasters, posing a serious challenge to urban
safety. This paper aims to assess urban waterlogging risks and optimize prevention and control plans by constructing a numerical
simulation model of urban stormwater runoff. [ Methods] Based on preliminary research and data collection, the eastern urban area of
Qingdao City was selected as the study area. A one-dimensional storm water management model (SWMM) and an autonomous two-
dimensional surface water dynamics model were coupled to achieve data interaction and collaborative calculation between the two models
in hydrological and hydrodynamic processes. After verifying the adaptability and accuracy of the coupled models, the operation of
stormwater drainage pipes and the situation of surface water accumulation under different rainfall return periods were simulated and
analyzed. [ Results] 18.2% of the pipe sections met the 50-year return period rainfall requirements, indicating a low risk of water
accumulation; 43.7% of the pipe sections experienced full-pipe overflow under a 2-year return period rainfall, which were the sections
that needed to be focused on for future renovation. Meanwhile, with the increase in the rainfall recurrence period, the area and depth
of water accumulation in the study area also increased, and the distribution of water accumulation areas was relatively even across the

entire study area. When the design rainfall scenario was a 5-year return period, 94. 32% of the area had an initial inundation depth of
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less than 0. 01 m; when the design rainfall scenario was a 50-year return period, 89.73% of the area had an initial inundation depth of

less than 0.01 m, indicating that the drainage network had a high capacity to withstand heavy rain and good storage capacity.

[ Conclusion ]

The one dimensional-two dimensional coupled model achieves bidirectional feedback between network overflow and

surface water accumulation, improving the simulation accuracy of urban flooding hydrological processes. The research result can serve

as a reference for subsequent stormwater network reconstruction, upgrading, and operation management optimization.
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Tab. 1 Comparison of Maximum Measured and Calculated

Waterlogging Depth at Waterlogging Points during

Rainfall Process
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Fig. 4  Simulation Results of Pipeline Fullness under Different Rainfall Recurrence Periods
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