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Figure 1 Precipitation process diagram of Zhengzhou from July 19 to 20
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Figure 2 Distribution of 24 h accumulated rainfall in
Zhengzhou “7-:20” rainstorm and the area with

high daily precipitation of more than 500 mm
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Table 1 River channel in Zhengzhou

. KB/ mRdn  BURPT i ARAE IRE AR
1] 18 4 i _ ]
km fEH/(m’-s™") (EHW/a) (EBH/a)
BiEW 137.0 1 087 20~ 100 50~ 100
KM 28.2 131 5~20 50
REE 19.1 176 50 50
ARE 197 405 50 50
WA 27.6 66 50 50
WIEE 9.3 32 5~50 50
+-E R 23.7 374 50 50
+ONE 24.8 546 50 50
EHW 2201 994 20~50 50
T 35.5 572 20~50 50

B3 FEHRAERARHFEIARTETTHRACETEE
Figure 3 Schematic diagram of current drainage capacity
of river channels in the urban area and the location of

the breach in the lower reaches of Jialu River
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Figure 4 Organizational chart of river course management unit
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Figure 5 River sections of management units in Zhengzhou
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Waterlogging Cause and Disaster Prevention and Control of

“7-20” Torrential Rain in Zhengzhou

LIU Jiahong" >, PEI Yujia"?, MEI Chao'’, LIU Changjun'”’

(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of Water Resources and Hydro-
power Research, Beijing 100038, China; 2. Faculty of Architecture, Civil and Transportation Engineering, Beijing University of Tech-
nology, Beijing 100124, China; 3. Key Laboratory of River Basin Digital Twinning of Ministry of Water Resources, Beijing 100038)

Abstract; Recently, the global climate has changed sharply, which led to frequent floods. The specific high-inten-
sity and extreme rainfall, and the consequent flood events occurred in the urban areas have damaged the safety and
property of residents seriously. There was a torrential rainfall event happened in Zhengzhou on July 20th, 2021,
which caused the most serious urban pluvial flood disaster since 1949 in China. Many studies have been done to ex-
plore the cause and mechanism of formation as well as the characteristics of the serious rainstorm,in order to im-
prove the urban flood prevention and control. This study systematically reviewed the urban flooding disaster of “7 -
20” in Zhengzhou, analyzed the research and main results of urban waterlogging in recent years and focused on the
Zhengzhou “7-20” torrential rain waterlogging disaster, analyzed the return period, spatial-temporal distribution
and formation mechanism of the storm event. This study analyzed the mechanism of flood formation and prevention,
as well as the main problems in urban drainage and flood prevention infrastructure, flood emergency command, risk
management and urban planning. The results showed that the“7:20” torrential rain in Zhengzhou had the charac-
teristics of extreme and difficult to predict, and the single-day and cumulative precipitation both exceeded the his-
torical extreme values. The coupling and comprehensive influence of typhoon, topography and “rain island effect” ,
the heavy precipitation weather process was caused. “7-:20” heavy rainfall urban flooding disaster exposed the ob-
vious shortcomings of drainage and waterlogging infrastructure and construction in Zhengzhou city. There were bot-
tlenecks in the river defense system. and inadequate emergency facilities and management capacity. Based on the
above problems, it was necessary to adjust the waterlogging prevention and control standards appropriately, to
strengthen the flood risk management and planning and construction control measures, build the engineering system
of external flood waterlogging and prevention and control, and to strengthen the intelligent dispatching and emergen-
cy command and decision-making ability of urban flood.

Keywords: Zhengzhou “7-20" torrential rain; waterlogging disaster; emergency management; coordinated flood

prevention and control; risk management



