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Generalization method and application of drainage network for rapid modeling of urban floods and waterlogging//
Wang Xiaojie' , Xia Junqiang', He Yong®, Chen Wenlong®, Song Lixiang® (1. State Key Laboratory of Water Resources
Engineering and Management, Wuhan University; 2. Pearl River Water Resources Research Institute, Pearl River Water
Resources Commission)

Abstract: In response to the problem of low modeling efficiency caused by complex drainage network structure in urban
flood modeling, a drainage network generalization method combining hydrological analysis and rainwater inlets was proposed
by comprehensively considering factors such as urban hydrological characteristics, pipeline diameter, drainage flow
direction, and distribution of main roads, and applied in Huangpu District, Guangzhou City . This method transfers the
inflow from the rainwater inlet connected to the drainage branch pipe to the main pipe network node of the corresponding
drainage zone for confluence calculation, which helps rapid modeling of urban flood. Based on the coupled hydrodynamic
model of surface runoff and underground pipe flow, the flood process simulated by models constructed using this method,
the current drainage network (not generalized) of Huangpu District, and the generalized method of equivalent drainage
network of traditional rainwater wells are compared. The results show that compared to the current drainage network of
Huangpu District, the method proposed in this paper reduces the number and length of pipes in the generalized drainage
system by 39. 4% and 38. 7%, respectively, and reduces the number of manholes by 38. 3%. Under different rainfall
return periods, compared with the simulated surface water accumulation area, total water volume of all outlets, and peak
flow of typical single outlet based on the current drainage network, the relative errors of the proposed method in this paper
are 1.90%-4.53%, 1. 11%-4.79% , and 3.05%-18. 81%, respectively. The relative errors of the generalized method of
equivalent drainage network of traditional rainwater wells are 2. 79%-5. 57%, 3. 32%-10. 60%, and 56. 22%-60. 59%,
respectively.
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Fig.5 Building distribution and generalized drainage system of study area
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Fig. 15 Total water volume change processes of all outlets simulated by each method under different rainfall return periods
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Fig. 16 Outlet discharge change processes at Y-4667 simulated by each method under different rainfall return periods
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