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A study on response characteristics of urban waterlogging based on scenario simulation
Wang Simin', Jiang Rengui', Xie Jiancang', Wu Jingxia®, Zhang Zhixia’, Yang Liu'
(1. State Key Laboratory of Water Engineering Ecology and Environment in Arid Area,
Xi”an University of Technology, Xi’an 710048, China; 2. Xi’an Water Conservancy
Planning Survey and Design Institute, Xi’an 710048, China)

Abstract: To investigate the response patterns of urban waterlogging for different influencing factors, a
storm water management model (SWMM) and a geographic information system (GIS) were integrated to
develop an urban rainstorm waterlogging simulation model. Scenario simulations were conducted for urban
waterlogging processes with varying rainfall characteristics, drainage pipe network conditions, and urbaniza-
tion levels. A method for classifying watershed sub-catchments and determining node information was es-
tablished to address complex underlying surface conditions and missing pipe network data in rapidly urbani-
zing areas. The Lianhu District was selected as the study area for model parameter calibration and practical
application. The results show that the reduction in waterlogging time gradually decreases as the pipe diame-
ter increases, and that optimizing pipe diameter can effectively delay the onset of pipe network overload and
shorten its duration. Reducing the impervious rate of the underlying surface can alleviate node flooding, but

the degree of improvement is limited. Relying solely on modifying surface conditions does not significantly
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mitigate waterlogging, with low-impact development measures applied in the areas outside the city wall

showing better flood-control effects. The combined application of different waterlogging prevention meas-

ures yields the best results, although their effectiveness diminishes with increasing rainstorm return periods.

Therefore, for rainfall events exceeding design standards, measures such as flood discharge channels or nat-

ural storage spaces should be adopted.

Key words: urban waterlogging; SWMM;
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Fig. 10 Waterlogging conditions in the area in different combination scenarios
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