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Numerical simulation of urban waterlogging based on TELEMAC-2D and SWMM model // WANG Zhaoli'*, CHEN
Yuhong' , LAI Chengguang'* ( 1. School of Civil Engineering and Transportation, South China University of Technology,
Guangzhou 510641, China; 2. Guangdong Engineering Technology Research Center of Safety and Greenization for Water
Conservancy Project, Guangzhou 510641, China)

Abstract: Taking Changban district of Guangzhou City as an example, a new coupling model TSWM was constructed based
on SWMM and TELEMAC-2D. the applicability and reliability of the model were evaluated through historical rainstorm
event verification and model comparison, and then numerical simulations of rainstorms with different return periods were
conducted. The results show that the TSWM model can accurately simulate the urban waterlogging in the study area, which
is able to realize the refined simulation of urban waterlogging. Compared with the coupling models based on SWMM,
LISFLOOD-FP and WCA2D, the TSWM model can obtain more refined simulation results. With the low standard of the
drainage system, the study area is vulnerable to waterlogging under exireme rainstorms. A series of measures, such as
upgrading the standard of drainage pipe network system, constructing the joint dispatching scheme of pumps and gates, and
arranging LID facilities, are suggested to be taken to reduce the influence of urban waterlogging. The TSWM model has
high applicability and accuracy in the numerical simulation of waterlogging in complex urban areas.
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Fig.5 Spatial distribution of maximum inundation depth obtained from three models
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Table 1 Statistics of inundation area under different inundation depths

BT A/ m?
[ ST/ m?
0.05~0.20m 0.20 ~0.50 m >0.50m

TSWM #5171 16631 31581 1812 50024

LISFLOOD-SWMM #5451 71 14100 34725 100 48925

WCA2D-SWMM #4545 %) 13350 35825 150 49325

R2 HEGEEEMNIERSET
Table 2 Statistics of model accuracy evaluation indices
*ﬁ ’jlg STP SFP STN SFN RACC RTPR RPPV Fl

TSWM A 51 3.22 1.78 150. 35 0.34 0. 986 0. 903 0. 644 0.752
LISFLOOD-SWMM ## 4 %1 71 3.16 1.74 150. 40 0.41 0. 986 0. 885 0. 645 0. 746
WCA2D-SWMM Fli& A5 74 3.13 1.81 150. 33 0.44 0. 986 0. 877 0. 634 0.736
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Fig.7 Waterlogging situation in study area under different rainstorm return periods
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Table 3 Statistics of inundation area under different rainstorm return periods

; W BT B/ m?
BB/ m
14—l 5 HFE—il 10 4 —ih 20 4FE—i 50 4F—i8 100 4E—i8
0.05~0.2 28881 24189 23788 23107 23224 27184
0.2~0.5 6274 34402 45049 22975 19278 17238
0.5~1.0 15 679 2257 32560 43228 38249
>1.0 0 0 0 0 2 10652
Is8i% 35170 59270 71094 78642 85732 93323
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