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Simulation of waterlogging in main urban area of Yueyang City based on hydrological-hydrodynamic coupling of
SWMM and SIMWE model//Qiu Jingyu'?, Cheng Lei'?, Zhou Chutian'*, Wu Kunming®, Zhou Lihao'?*, Yang
Yuhan'?, Liu Pan'?, Xia Jun'* (1. State Key Laboratory of Water Resources Engineering and Management, Wuhan
University ; 2. Hubei Provincial Key Lab of Water System Science for Sponge City Construction, Wuhan University; 3. Yangize
Ecology and Environment Co. , Lid. )

Abstract: In view of the problem that the existing urban waterlogging simulation methods are difficult to balance efficiency
and accuracy, which affects real-time prediction and emergency management, to improve the risk assessment and
management ability for waterlogging in the main urban area of Yueyang City, a hydrological-hydrodynamic coupling model
based on SWMM and the SIMWE model was constructed. The model was verified by using measured data, and the drainage
node overflow and risk distribution characteristics of waterlogging in the main urban area of Yueyang City were further
analyzed. The results show that the inundation conditions simulated by the model are highly consistent with the measured
data, and the simulation times of the 3-h and 24-h rainstorms are 5.5 min and 32. 5 min, respectively, indicating superior
computational efficiency of the model. The overflow volume and inundation area of urban flooding increase logarithmically
and nonlinearly with the increase of the rainfall return period. The overflow volume of short-duration heavy rainfall accounts
for a larger proportion of the total precipitation, and the onset of overflow is advanced with the increase of the rainfall return
period. The model identified 16 critical waterlogging-prone areas, and the spatial pattern of high-risk urban flooding areas is
relatively fixed.
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Fig.1 Terrain and drainage network of study area
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Fig.2 Design storm hyetographs for different
return periods
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Fig. 3 Rainfall hyetograph of storm event P20200708
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Fig.4 Node overflow distribution in storm event
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Fig.5 Inundation depth and actual investigated
waterlogging points in storm event P20200708
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Table 1 Simulation results of drainage network overflow under 3-h design rainfall with different return periods
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Table 2 Simulation results of drainage network overflow under 24-h design rainfall with different return periods
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Fig. 6 Temporal evolution of rainfall and node overflows under different return periods
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Fig.7 Inundation depth distribution under 3-h design rainfall with different return periods
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Fig.8 Inundation depth distribution under 24-h design rainfalls with different return periods
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