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Simulation of rainstorm waterlogging in Dahongmen Drainage Area based on SWMM and InfoWorks ICM models
//LIAO Ruting'*, XU Zongxue'”, YE Chenlei'”, SHU Xinyi'*, YANG Dongming’ (1. College of Water Science, Beijing
Normal University, Beijing 100875, China; 2. Beijing Key Laboratory of Urban Hydrological Cycle and Sponge City
Technology, Beijing 100875, China; 3. Beijing North Canal Administration Depariment, Beijing 101199, China)
Abstract: In order to explore the evolution law of urban waterlogging process under different rainstorm scenarios, taking
Dahongmen Drainage Area in Beijing as an example, an SWMM and InfoWorks ICM-2D coupled urban rainstorm
waterlogging model was constructed to simulate and analyze the drainage capacity of pipe network, surface inundation and
waterlogging risk under different return periods of rainfall in the study area. The results show that the coupled model of
SWMM and InfoWorks ICM-2D has good applicability in the simulation of rainstorm waterlogging in the study area. The
drainage capacity of more than 70% of pipelines in the study area is less than the design standard of 5-year return period.
As the rainfall return period increases, the number of overflow nodes and overloaded pipelines increases, and the overload
duration increases. However, the increase range of overload duration of overflow nodes decreases. Waterlogging prone areas
and medium to high risk areas are mainly distribute in the central part and the concave bridge area in southeast part of the
study area. As the return period of rainfall increases, the depth and range of waterlogging in waterlogged areas increase,
and the proportion of areas with a depth of more than 0.2 m increases. Low risk areas mainly transform into high risk areas,
with fewer transforming into extremely high risk areas.
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Table 1 Main parameter calibration results of SWMM
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Table 2 Simulation results at calibration and

validation periods
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Table 3 Overflow node and overload pipeline under different return periods

I a Wk Bt/ mm i T T a1 RIOBEE B i (ERIR B
i ) Rt/ A LBl % AR/ h i K B LBl % BRI/ h
5 142 139 4.3 13.3 124 74.3 11.1
10 189 148 50.3 14.5 131 78.4 12.4
50 302 155 52.7 17.6 145 86.8 15.4
100 352 157 53.4 18.9 149 89.2 16.7
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Fig.8 Maximum inundation depth and inundation range in study area under different return periods
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Table 4 Inundation of land surface under different return periods
B AT BV AR AR R B A hm? AR GEAE B TR L L/ %
HIH]/a 3 = I 2
BOKTR/m T hm? fil/%  0-0.2m >0.2~2m >2m 0~0.2m  >0.2~2m  >2m
5 2.4 535.5 4.1 361.2 173.9 0.5 67.4 32.5 0.1
10 2.7 668.2 5.1 420.0 246.8 1.3 62.9 36.9 0.2
50 3.2 979.5 7.5 536.1 436.9 6.6 54.7 44.6 0.7
100 3.3 1083.6 8.2 554.8 519.2 9.6 51.2 47.9 0.9
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Fig.9 Distribution of waterlogging risk under different return periods
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Table 6 Area of waterlogging risk zoning under different return periods
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5 382.4 41.2 110.4 1.5 535.5 71.4 7.7 20.6 0.3
10 448.3 53.4 163.4 3.1 668.2 67.1 8.0 24.4 0.5
50 575.4 89.9 305.1 9.1 979.5 58.7 9.2 31.1 0.9
100 604.8 95.2 370.5 13.2 1083.6 55.8 8.8 34.2 1.2
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