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Abstract

With the continuing urbanization, waterlogging problems in Chinese cities become more and more
prominent, thus putting big pressures on the urban drainage network. In the urban drainage sys-
tem design in China, the design recurrence interval of rainfall is often set to be very low, thus ur-
ban waterlogging can easily happen once big heavy rainstorm happens. Also, traditional rational
formula method is still wildly used to calculate peak flow from rainfall. This article introduces a
hydrological model package named SWMM to simulate the rainfall-runoff processes in a typical
urban region, named the Chu rivulet, in Wuhan city. Major steps of applying models include the
use of GIS to discretize the study area into a number of sub-drainage areas and the extract of the
attribute information for each sub-drainage area, the drainage network generalization, and the
parameters setting and calibration. In order to analyze the operation conditions of the drainage
system, the established model is applied in the study area under the rainfall scenarios with dif-
ferent frequencies. The results show that with the increase of recurrence interval of rainfall, the
total runoff and peak flow at the Chu rivulet outlet increase, and the surcharging of the drainage
network becomes more and more serious. It is concluded that the designed drainage system can
drain away rainwater with recurrence interval of 1 year, but with the increase of recurrence in-
terval of rainfall, the performance of drainage system degrades significantly.
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TLAER, RS H 3 T N 55 1 AR T K R AR THRE T ERKER. HaiREWMTHK R
SRR VIR FEEEARE T ERIERE, RN TEHKREN T ERHARME, —BRE
BAKBEWN, BURSBORTAGARNKE. RCFI#AEENINMER)) Z MK THEN R EER
SWMM(Storm Water Management Model)i# /TR X T #AURX WENARITE. 2P BOFENH
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Figure 1. Structure diagram of SWMM model
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Figure 2. Scheme of subcatchment division
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Figure 4. The land-use map of the study area
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Figure 5. Drainage network of the study area
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Figure 6. Layout of the extracted drainage network
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Figure 8. The 24-hour rainfall process for different design frequencies
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Table 1. Statistics of the design rainstorm for different design frequencies

% 1 FEEAERE T R

[% iR FEELIY] P/a U AEL Y 5 i/ (mm/h) YR 5R/(mm/h) S BENE/mm
1 38.84 5.02 123.09
2 48.16 6.23 152.64
3 54.47 7.05 172.64
5 63.09 8.16 199.96
10 75.61 9.78 239.63
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PRI 24
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Table 2. The outflow results of the Shahu Lake under the rainfall scenarios of different frequency
72 2. AEIFEMEREATML KRS

Wik O
W Y B Pla =
B Qrad (MlS) B Qim’ H K A/m
1 7.207 130.808 1.73
2 8.304 160.060 1.76
3 8.998 179.259 1.77
5 9.904 205.058 1.79
10 10.929 241.642 181

Table 3. The summary of overflow situations of drainage nodes under the rainfall of different frequency
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Figure 9. The process of discharge into the Shahu Lake for the rainfall scenarios of different
frequency
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Figure 10. Flow situation in drainage pipes at different times
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Table 4. Summary of the surcharging situations in drainage pipes
4 BEERBIBERLG

WIS h IR h
EiEmw S EiEmw S
P=1a P=2a P=3a P=5a P=10a P=1a P=2a P=3a P=5a P=10a
5 - - - 0.01 0.01 53 0.43 0.81 0.92 1.06 1.37
6 - - 0.01 0.01 0.31 59 0.01 0.01 0.01 0.01 0.01
9 - 0.01 0.01 0.01 0.01 64 0.26 0.68 0.89 1.01 1.26
21 0.01 0.01 0.03 0.33 0.51 65 0.01 0.01 0.01 0.01 0.01
22 - - 0.01 0.01 0.15 66 0.01 0.21 04 0.59 0.95
41 0.01 0.01 0.01 0.01 0.01 67 - 0.01 0.18 0.38 0.58
42 0.01 0.01 0.01 0.01 0.01 68 - 0.01 0.22 0.42 0.66
46 - - - 0.01 0.36 69 - - - 0.21 0.45
47 - - 0.01 0.01 0.01 71 - - - - 0.01
49 - - 0.28 0.46 0.76 73 0.01 0.01 0.01 0.01 0.01
51 0.01 0.01 0.01 0.01 0.01 75 0.01 0.01 0.01 0.01 0.01
52 0.62 0.9 1.03 121 151 77 - 0.14 0.35 0.54 0.9
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