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Flood risk assessment of Shenzhen City based on TELEMAC-2D model // LI Guoyi', LIU Jiahong'*” (1. State Key
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Abstract: Based on TELEMAC-2D model, a flood simulation model of the Shenzhen River Basin in Shenzhen City was
established. Two measured rainstorm events (20180607 and 20180916 ) were selected for model verification. The results
show that the established model has good reliability and accuracy. The established model was used to simulate the process
of flood and waterlogging under the conditions that the return period of rainstorm is 50 years, the rainfall peak coefficient is
0.4, and the rainfall duration is 30 min, 60 min, 90 min and 120 min, respectively, to obtain the disaster causing factors
such as the ponding depth, ponding area and flow velocity. Considering the combination of different flow velocity and
ponding depth, the risk assessment of waterlogging in the Shenzhen River Basin was carried out. The results show that with
the increase of rainfall duration, the ponding depth, ponding area and flow velocity increase. According to the ponding
depth and flow velocity, the flood risk zoning of the Shenzhen River Basin is carried out. The areas of medium- and high-
risk zone increase with the increase of rainfall duration. Medium- and high-risk zone areas account for a small proportion of
the total area of the basin, but are prone to casualties and property losses. When medium and high-risk zone occur,
information shall be released in time and emergency and disaster reduction measures shall be actively taken.

Key words: TELEMAC-2D model; urban waterlogging; risk assessment; Shenzhen River Basin; Shenzhen City
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Table 1 Values of runoff curve number
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Fig.3 Distribution of water monitoring points
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Table 2 Verification result of 20180607
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Table 3 Verification result of 20180916
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Fig.4 Ponding depth under different rainfall duration
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Table 4 Peak of ponding area under different rainfall durations
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min BUKTREE BUK R BUKGREER T BUKIREE BUKREE BUKIREER T
0.15~0.30m 0.30 ~0.50m 0.50 m 0.15~0.30m 0.30 ~0.50m 0.50 m
30 13.81 1.28 0.35 0.0007 0.0001 0. 00002
60 290. 32 26. 45 2.72 0.0153 0.0014 0.0001
90 652. 41 123.02 12. 67 0.0343 0. 0065 0. 0007
120 1068. 81 183. 31 31.91 0.0563 0. 009 6 0.0017
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Table 5 Maximum flow velocity and maximum ponding

depth under different rainfall duration
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Fig.6 Risk grade distribution of waterlogging

(¢) 120 min

under different rainfall durations
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Table 6 Waterlogging risk grade area under

different rainfall durations

K it/ A B
min BARKRR R R PR BRI
30 19623. 56 15.09 0. 35 0
60 19345. 83 290. 07 3.10 0
90 18849. 12 770. 75 18.52 0.61
120 18363. 13 1215.43 59.50 0.94
K i/ o LR AR L)/ %
min BIERRK RS PRREK BRI
30 99. 921 0.077 0. 002 0
60 98. 507 1.477 0.016 0
90 95.978 3.925 0. 094 0. 003
120 93.503 6. 189 0. 303 0. 005
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