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Study on Design Runoff Volume Based on Rainstorm Pattern and Its
Application
DU Sui', PENG Tao’
(1. Wuhan Planning & Design Institute, Wuhan 430014, China; 2. Hubei Key Laboratory for Heavy
Rain Monitoring and Warning Research , Institute of Heavy Rain, CMA, Wuhan 430205, China)
Abstract; In order to simplify the application of drainage models in urban drainage and
waterlogging prevention planning, the rainstorm pattern runoff calculating formula was deduced by the
triangle generalization method based on short-duration rainstorm pattern in Wuhan City. Through the
application of Wuhan rainstorm pattern runoff design program in nine drainage areas, the relative error of
the average absolute value of rainstorm pattern design runoff was 1.29% and the maximum error was less
than 5% , compared with Wuhan rainstorm intensity formula under the same return period standard. The
simplified model of node control of rainstorm pattern runoff could be established by calculating the
rainwater confluence time in drainage area with the correlation factor fitting formula. Without the need of
drainage network modeling, water level control of urban drainage and waterlogging prevention planning
could be realized, and the capacity of the combined sewer overflow (CSO) pollution control regulating
tank could be calculated.
Key words; rainstorm pattern; triangle generalization method;  runoff volume;  retention

volume; rainstorm pattern design runoff; simplified model of node control
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Tab.1 Rainfall of partial return periods in rainstorm intensity formula of Wuhan City mm
¥4 5 Bt 7]/ min 5 10 15 20 30 45 60 90 120 150 180
P =34 10.72 17.21 21.98 25.81 31.88 38.82 | 44.34 | 53.09 60.10 | 66.06 | 71.29
P =104 15.78 25.32 | 32.33 37.97 | 46.90 | 57.10 | 65.22 | 78.10 | 88.41 97.17 |104.88
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Fig. 1  Comparison of 3 h short-duration rainstorm patterns
in Wuhan City
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Fig.3 Spatial analysis of runoff volume and retention volume
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Tab.2 Calculation of rainstorm pattern design runoff volume in Pinghumen of Wuhan City (3-year return period)
S z 5 : FAvE B
BRI (KERTRRCH, - | PR Ve | MRV | WERIR Vie/ | BEEIR Vie/ | o (PR | i
£/5 min|  T)/mm 10* m’ 10* m’ 10* m’ 10* m’ 104"”3 (m’ +s™)|(m*-s7")
m
1 0.716 0.032 0.024 0.000 0.000 0.008 1.068 0.252
2 0.935 0.042 0. 008 0.009 0.000 0. 025 1.396 0.833
3 1.122 0.050 0.006 0.003 0. 000 0.041 1.676 1.363
4 1.083 0. 049 -0.001 0.002 0. 000 0.047 1.617 1.579
5 1.174 0.053 0. 003 -0.001 0. 000 0. 050 1.752 1.665
6 1.259 0.056 0. 003 0.001 0. 000 0.052 1.881 1.743
7 1.454 0. 065 0. 007 0.001 0. 000 0.057 2.171 1.911
8 1.369 0.061 -0.003 0.003 0. 000 0. 062 2.045 2.056
9 1.600 0.072 0.008 -0.001 0.000 0.065 2.389 2.162
10 1.440 0. 065 -0.005 0.003 0.000 0.067 2.151 2.232
11 1.818 0. 081 0.013 -0.002 0.000 0.071 2.715 2.352
12 1.464 0. 066 -0.012 0.005 0.000 0.073 2.186 2.426
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WER WERTRLCH, - | PR VY | WRERIE Vi, | WFERAE Vi | WRERELVIG)/ fé% PR | Fe
B/S min|  T)/mm 10* m’ 10* m* 10" m’ 10* m’ ot s [’ T’ -7
13 2.247 0.101 0.027 ~0.005 0.000 0.078 3.356 | 2.615
14 2.527 0.113 0.010 0.010 0.000 0.093 3.774 | 3.114
15 5.514 0.247 0.102 0.004 0.000 0.141 8.234 | 4.699
16 10.720 0.480 0.178 0.039 0.000 0.263 | 16.009 | 8.762
17 5.746 0.257 ~0.170 0.068 0.000 0.359 8.581 | 11.967
18 4.057 0.182 ~0.058 ~0.065 0.001 0.304 6.058 | 10.132
19 3.021 0.135 ~0.035 -0.022 ~0.001 0.194 4.511 | 6.456
20 2.823 0.126 ~0.007 ~0.014 0.000 0.147 4.215 | 4.902
21 2.166 0.097 -0.022 ~0.003 0.000 0.122 3.235 | 4.075
2 2.030 0.091 ~0.005 ~0.009 0.000 0.104 3.031 3.474
23 1.777 0.080 ~0.009 ~0.002 0.000 0.090 2.654 | 3.005
24 1.713 0.077 ~0.002 ~0.003 0.000 0.082 2.559 | 2.742
25 1.059 0.047 ~0.022 ~0.001 0.000 0.071 1.581 | 2.357
26 1.202 0.054 0.005 ~0.009 0.000 0.058 1.794 | 1.918
27 1.219 0.055 0.001 0.002 0.000 0.052 1.820 | 1.741
28 1.210 0.054 0.000 0.000 0.000 0.054 1.807 | 1.809
29 0.979 0.044 -0.008 0.000 0.000 0.052 1.461 1.729
30 0.947 0.042 ~0.001 ~0.003 0.000 0.047 1.414 | 1.551
31 0.823 0.037 ~0.004 0.000 0.000 0.042 1.228 | 1.385
32 1.044 0.047 0.008 ~0.002 0.000 0.041 1.559 | 1.361
33 0.896 0.040 ~0.005 0.003 0. 000 0.042 1.338 | 1.411
34 0.765 0.034 ~0.004 ~0.002 0.000 0.041 1142 | 1.355
35 0. 686 0.031 ~0.003 ~0.002 0.000 0.035 1.025 | 1.172
36 0.688 0.031 0.000 ~0.001 0.000 0.032 1.027 | 1.060
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Fig.4 Change of rainstorm pattern runoff volume with rainwater convergence time
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Tab.3  Comparison of design runoff volume between rainstorm pattern and rainstorm intensity formula
. B R/ (m' - s7h) HAX R/ %
g g | CWE | e w3 % | paa | unm
N 2 N . EIp7EES 75 FIN s
FH/hm [A]/min W/ sy oy ey iR )5 T 20
" o 0.6 3 11.97 11.51 12.57 -4.77 -8.43
' ' 10 17.61 16.93 18.49 -4.76 -8.44
- 20 61 3 6.49 6.47 6.63 -2.09 -2.38
7 LY _
" 10 9.55 9.52 9.75 ~2.10 -2.38
— 61 - 3 20.95 20.37 21.23 -1.33 -4.08
' 10 30. 82 29.96 31.24 -1.34 -4.08
3 28.38 27.55 28.57 -0.67 -3.57
BT 241 32.8
10 41.74 40. 56 42.03 -0.68 -3.49
3 47.03 45.39 47.18 -0.33 -3.80
W 7R 522 55.0
FriR 10 69. 17 66.77 69. 41 -0.34 -3.80
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1984 94.2
kA 10 196.78 193.16 195. 80 0.50 -1.35
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i 5487 105.3
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