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Dynamic assessment of pedestrian risk in urban flood based on multi-agent model//Xu Hongshi', Deng Yuhe',
Wang Huiliang' , Zhang Jinwei®, Hu Wei’ ( 1. School of Water Conservancy and Transportation, Zhengzhou University;
2. Liaoning Provincial Department of Water Resources; 3. Shanghai Construction Group ( Zhejiang) Water Conservancy and
Hydropower Construction Co. , Lid. )

Abstract: Aiming at the problem of insufficient characterization of pedestrian dynamic changes in urban flood risk
assessment, a multi-agent model based dynamic assessment method for urban flood pedestrian risk is proposed. The initial
spatial distribution of pedestrian agents is established based on population heat maps. Urban functional zones are delineated
based on points of interest to serve as the base environment layer for pedestrian agent activities. A probabilistic finite state
machine and velocity decay curves are combined to characterize pedestrian behavior rules under flood scenarios. A 1D-2D
hydrodynamic model is coupled to establish an urban flood multi-agent-based model. Historical rainfall data and population
heat maps are used to verify model reliability, and the dynamic changes in pedestrian risk under different rainfall return
periods and rainfall occurrence time are assessed. The method is applied to the Huayuan Road area in Jinshui District,
Zhengzhou City. The evaluation results show that the relative error between the simulated results of the established model
and the actual heat map is less than 15%. When the rainfall return period exceeds 50 a, the number of medium-to-high-risk
pedestrian agents increases significantly by 143%. The number of medium-to-high-risk pedestrian agents on weekdays is
significantly higher than on weekends due to rigid travel demand by 49%. The number of medium-to-high-risk pedestrian
agents peaks during the morning rush hour and evening rush hour.
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Fig.1 Dynamic assessment framework for pedestrian risks in urban flood
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Fig.2 Principle of heat map extraction
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Fig.9 Simulation results of pedestrian agent risk at different rainfall duration on weekdays
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Fig. 10 Simulation results of pedestrian agent risk at different rainfall duration on weekends
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