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Rainfall Waterlogging Warning Threshold in Lower Concave Bridge Area
Based on Statistical Rainfall Pattern
REN De-fu'?, LI Yong-kun', ZHANG Shu-han', CHEN Xing’, LIU Dong’
(1. Beijing Water Science and Technology Institute , Beijing 100048, China; 2. Department of
Hydraulic Engineering, Chongqing Water Resources and Electric Engineering College , Chongqing
402160, China; 3. College of Hydrology and Water Resources, Hohai University, Nanjing
210098, China)

Abstract: Currently, there is insufficient research on establishing rainfall thresholds for rainstorm
in urban areas, particularly from the perspectives of waterlogging-prone micro-regions and statistical
rainfall pattern. This study aims to enhance the accuracy of urban waterlogging early warning systems. The
K-means clustering method was employed to analyze rainfall data collected from a lower concave bridge
area in Beijing, enabling the identification of a statistical rainfall pattern that more accurately reflected the
region’ s actual rainfall characteristics. Subsequently, using the waterlogging determination and early
warning index of the area, both the identified statistical rainfall pattern and the conventional Chicago
rainfall pattern were applied as design rainfall inputs. A comparative simulation of the thresholds for
waterlogging-inducing rainfall was then conducted using InfoWorks ICM software. The two rainfall

patterns exerted minimal influence on the threshold for waterlogging-inducing rainfall, whereas the peak
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intensity position coefficient had a more pronounced effect. Furthermore, the later the occurrence of the
rainfall peak, the higher the sensitivity of each warning level in the lower concave bridge area to the
rainfall threshold, thereby placing increased siress on the drainage system. This refined methodology for
determining threshold for waterlogging-inducing rainfall based on statistical rainfall pattern, offers robust

technical support for mitigating and providing early warnings for urban waterlogging caused by short-
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duration heavy rainfall.
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Fig.1 Distribution of drainage network in study area
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