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Dynamic assessment of urban extreme rainstorm waterlogging risk based on multi-agent system//LI Mengze' , CHU
Junying' ;| ZHOU Zuhao', TANG Ming®, YUAN Kangqi', XU Wenbin®, TANG Zuohuai'* ( 1. State Key Laboratory of
Basin Water Cycle Simulation and Regulation, China Institute of Water Resources and Hydropower Research, Beijing
100038, China; 2. The School of Hydraulic Engineering, Nanchang Institute of Technology, Nanchang 330099, China;
3. Nanchang Urban Planning & Design Institute Group Co. , Lid. , Nanchang 330038, China; 4. School of Environment
and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: To effectively identify and assess urban waterlogging risks, a risk calculation and rating method targeting
different units such as humans, vehicles, ordinary buildings, and infrastructure was proposed. A multi-level dynamic
assessment model based on hazard, exposure, and vulnerability was constructed. This model integrated a multi-agent
system comprising risk, humans, vehicles, buildings, and government, which was used in the Wusha River Basin in
Nanchang City. The results indicate that the topographic conditions and drainage system characteristics of the Wusha River
Basin are the primary factors influencing urban waterlogging risks. The spatiotemporal distribution of people and vehicles
further affects the risk levels, with higher risk levels observed in the Fenghuangzhou drainage zone and the Xinjian District
drainage zone. The temporal distribution of waterlogging risks exhibits a distinct bimodal pattern, with peak risk values
concentrated during the morning and evening rush hours on weekdays and reaching a peak at noon on holidays. Government
warnings can effectively regulate the urban waterlogging risk levels in the study area.

Key words: urban waterlogging; extreme rainstorm; multi-agent system; waterlogging risk value; dynamic assessment; the
Wusha River Basin
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Fig.1 Calculation framework of urban extreme rainstorm waterlogging risk
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Fig.2 Dynamic assessment model of urban extreme rainstorm waterlogging risk
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Fig.3 Behavior mode of different types of human intelligent agents
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in scenario A
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Fig. 9 Spatial distribution of intelligent agents at different times in scenario B
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Fig. 12 Dynamic risk values of different drainage

areas in scenario C
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