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Abstract: A numerical model integrating two-dimensional surface runoff with one-dimensional
pipe network hydrological and hydrodynamic processes was employed to better understand the response
characteristics of spatiotemporal changes in waterlogging to rainfall spatial patterns in high-density urban
areas. This model was used to simulate and analyze the waterlogging process under four different rainfall
spatial patterns and three design rainstorm scenarios with varying recurrence periods in a specific high-
density urban area. The urban waterlogging pattern was significantly affected by the location of local heavy
rainfall, with the total waterlogging varying by up to 27 times depending on the rainfall spatial pattern.
Local heavy rainfall occurring in upstream areas might pose a potential risk of waterlogging in downstream

areas that did not experience direct rainfall through the drainage system, and it was easy to lead to longer
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waterlogging duration and delay the peak time of waterlogging to 1-2 hours after the rainfall. In addition,

under conditions of rainfall with a small recurrence period, surface runoff near waterlogging point was the

primary factor contributing to waterlogging. In contrast, under conditions of rainfall with a large

recurrence period, urban waterlogging resulted from the combined effects of surface runoff and overflow

from upstream pipelines, with the latter posing a higher risk of severe waterlogging.
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the moment of maximum accumulated water
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Fig.6 Variation process of total water accumulation in waterlogged point in different rainfall schemes under different

recurrence periods
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