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Strategies for Urban Roadway Traffic in Response to Extreme Rainfall: A Case Study of the July
20, 2021 Torrential Rainstorm in Zhengzhou

ZUO Lixing', ZHANG Hao', ZHANG Zenggi', LI Danyang', ZHANG Zheng’, LIU Naiyu®

(1. Zhengzhou Urban Planning Design & Survey Research Institute Co., Ltd., Zhengzhou Henan 450052,
China; 2. China Academy of Urban Planning & Design, Beijing 100037, China)

Abstract: Urban roads play a critical role in emergency rescue, and effectively reducing the risks posed by
extreme rainfall is crucial to building resilient cities. By comprehensively considering factors such as rain-
fall volume, road waterlogging depth, and maximum permissible water drainage time, this paper presents
the development of boundary conditions for extreme rainfall events. Based on the analysis of road damage
and traffic operation during the July 20, 2021 torrential rainstorm in Zhengzhou, the paper identifies high-
risk road zones under extreme rainfall conditions. It highlights that areas where traditional flat lowlands
overlap with elevated roadbed, urban flood-prone zones coincide with traffic congestion, and ramp exits on
elevated expressways are particularly vulnerable during extreme weather events. Moreover, emergency re-
sponse strategies for urban roadway traffic during extreme rainfall are proposed, including constructing a
major emergency channel network, improving emergency evacuation plans, and refining the design of road
drainage channels. Finally, the paper emphasizes that, under extreme weather conditions such as excessive
rainfall, cities need top-level planning, refined design, and emergency management of urban road to en-
hance the overall disaster response capacity.

Keywords: emergency traffic; extreme rainfall; high-risk road zones; emergency channel network; emer-

gency evacuation; drainage channels; Zhengzhou
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Fig.1 Water accumulation distribution in Zhengzhou’ s main urban area during

the July 20, 2021 torrential rainstorm
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Fig.2 Road water accumulation distribution in Zhengzhou’ s main urban area

during the July 20, 2021 torrential rainstorm
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Fig.3 Average roadway travel speed in Zhengzhou’ s main urban area before

and after the July 20, 2021 torrential rainstorm
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Fig.4 Morning peak travel isochrones for key nodes in Zhengzhou’ s main urban area on July 23, 2021
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Fig.5 Congestion index trends of morning peak traffic in Zhengzhou’ s main

urban area before and after the July 20, 2021 torrential rainstorm
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