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Abstract: According to high—precision geographic information, drainage facilities and drainage operation model of urban Fuzhou, the urban
rainstorm waterlogging simulation model in Fuzhou was established. The Urban Rainstorm Waterlogging Simulation Model in Fuzhou was
used to simulate the waterlogging disaster caused by three typical rainstorm types in Fuzhou history and rainfall cases with different return pe—
riods. The simulated and actual values of ponding water depth in three rainfall types were evaluated. The results show that the percentages of
water accumulation points with the absolute error between simulated and actual water accumulation depth less than 10 em were 50%, 78%
and 76%, respectively, for the three rainfall types. This model is more capable of simulating accumulated water for the rainfall type of long du—
ration and uniform rainfall intensity than for that of short—term heavy rainfall. The simulated accumulated water was less than the real accu—
mulated water in the rainfall type of short—term heavy rainfall. The model was used to evaluate the risk of waterlogging in Fuzhou city under
different rainfall recurrence periods. The results show that the model can objectively reflect the risk distribution of waterlogging in the urban
area in Fuzhou under the rainfall in different reappearing periods.
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Fig.1 Schematic diagram of mathematical model of

urban rainstorm waterlogging in Fuzhou.
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Fig.2 The computational domain of the urban mathematical model of urban
rainstorm waterlogging in Fuzhou (Red line section represents dministrative
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represents gate. Green circle represents pump station).
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Table 2 Simulated inundation area where water depth is more than 0.10 m, maximum water depth and inundation area of water depth in different grades.
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Table 3 Accumulative rainfall for durations during different reappearing

periods of Wushan station in Fuzhou (unit: mm).

I JIiEfh
2 3 4 6 9 12 24
42 50 55 61 71 81 8 112
63 79 87 94 107 123 136 162
10 75 97 106 112 125 145 159 185
20 88 118 128 134 146 169 186 209
50 105 147 157 162 172 200 220 239
100 118 169 179 184 191 223 245 261
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Fig.6 Risk distribution of rainstorm waterlogging disaster for different reappearing periods of 6 h rainfall.
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Table 4 Simulated results of the risk of urban waterlogging disaster for different rainfall reappearing periods of 6 h rainfall.

T HA/a Alkm’ H./m AL km?
[0.10, 0.25) [0.25, 0.50) [0.50, 0.80) [0.80, 2.00)

13.666 0.921 10.872 2411 0.291 0.03

5 29.664 1.106 22.967 5.518 0.904 0.275

10 42.539 1.379 31.638 9.031 1.388 0.482

20 51.349 1.704 34.698 13.337 2.516 0.798

50 56.906 2.153 34.421 16.96 4.389 1.137
100 58.89 2.537 32.359 20.09 4.837 1.604
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