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Flood simulation and risk analysis on urban block scale based on SWMM and InfoWorks ICM // YE Chenlei'*, XU
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Abstract: Aiming at the increasingly prominent flood problem in cities in China, taking a block in the main urban area of
Fuzhou City as an example, a flood simulation model is constructed based on SWMM and InfoWorks ICM. The key
parameters of SWMM model are calibrated based on differential evolution algorithm. Under different rainfall scenarios, the
inundation and risk distribution of block surface is simulated, and the reliability of simulation results is compared and
evaluated. The results showed that the SWMM model parameters were effectively calibrated based on differential evolution
algorithm. The errors between simulated and observed water level of two flood peaks were under 1% . Driven by rainfall
with return periods of 10 a, 20 a, 50 a, and 100 a, the submerged area were 3. 14 hm”, 3.37 hm®>, 3. 61 hm’, and
3.72 hm® respectively. With return period increasing from 10 a to 100 a, the proportion of total submerged area increased
from 27.40% to 32.46% . The simulation method based on the coupling of SWMM and ICM has good applicability in the
study area.
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Fig.1 Description of the studied area
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Table 1 Part of the data for model building

FHEmS  dkO%S HKkO%S  FER/m  HH8/mm
Cl 138 179 22.3 600
C2 I 2 26.6 500
a3 2 J10 20.5 500
c4 13 J4 20.1 400
(o] A J26 26.7 300
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Fig.2 Flowchart of model parameter optimization

based on differential evolution algorithm
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Table 2 Main parameters of SWMM
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Table 3 Inundation area statistics of mode A

K /m W BT A/ hm?
P=10a P=20a P=50a P=100a
0~0.2 2.40 2.44 2.49 2.46
>2.0~0.6 0.69 0.88 1.06 1.20
>0.6 0.05 0.05 0.06 0.06
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Fig.5 Maximum inundation depth simulation results of mode A
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Fig.6 Maximum inundation depth simulation results of mode B
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Table 4 Inundation area statistics of mode B

KE/m W BT A/ hm?
P=10a P=20a P=50a P=100a
0~0.2 0.70 0.97 1.58 1.73
>2.0~0.6 0.25 0.35 0.48 0.57
>0.6 0.03 0.03 0.04 0.05
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Fig.7 Spatial distribution of flood hazard of mode A
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