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Effects of rainfall patterns on urban waterlogging / HU Caihong, YAO Yichen, LIU Chengshuai, MA Bingyan, SUN
Yue (School of Hydraulic Science and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: To analyze the effects of the rainfall pattern on characteristics of urban waterlogging, using the southern Jinshui
District of Zhengzhou City as the research area, the waterlogging processes of design rainfall scenes with different return
periods and unimodal or bimodal rainfall patterns were investigated based on the MIKE FLOOD platform, and the flooding
volume, flooding area, and flooding depth were compared and analyzed. The results show that compared with the unimodal
rainfall, the bimodal rainfall leads to a higher risk of waterlogging. For the unimodal rainfall, when the return period is less
than 20 a, the inundation caused by the earlier rain peak is more serious; when the return period is higher than 20 a, the
inundation caused by the later rain peak is more serious. With the increase of the return period, the difference between the
risks of waterlogging caused by unimodal and bimodal rainfall is decreasing.
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Fig.1 Land use distribution of study area
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Table 1 Statistics of percentages of rainfall types
from 2016 to 2018
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18 design rainfall events
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Fig.3 Drainage network model in study area
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Table 2 Model calibration and verification

results in southern part of Jinshui District

BBt P 71k NSE R
20160719 0.81 0.9442
s 20180626 0.87 0.9256
20160605 0.91 0.9855
AN 20170730 0.86 0.9275
20170812 0.97 0.9915

COR B 1K R R 25 KR O /i b3 K s
COWN 4RSS — STl & - - - B R

26.0 0

(=
S

WiE/(mPs™)
I
>
S
[ 7K 58 B /(mm-h ")

19.5

(o)}
N
P
P
L

(95
(=3
S

0 "l 1 1 1 1 1 1 1 00

4
4 8 12 16 20 24 28 32 36
i} 8] /h
(a) 20160605 37K

4130

160

190

[% 7K 5% £ /(mm-h")

1120

L1150
18 20

1 1 1 1

10 12 14 16
B 6] /h

(b) 20170730 ¥k

{100 =~

<

N £
£ Gt
g {200 5
i) b
1300

400
26 28 30

20 22 24
R E

(¢) 20170812 Bk
B4 WiFHRELEI L

Fig.4 Comparison of flow process during
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verification period
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Fig.6 Time course of total inundation of

three types of rain with different return periods
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Fig.7 Maximum inundation risk map under different rainfall pattern conditions with a return period of 50 years
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Table 3 Peak and growth rate of inundation area under different rainfall scenarios

W AR T m® WK%/ %
I a

r=0.25 r=0.50 r=0.75 r=0.25 r=0.50 r=0.75

1 471.7 488.0 454.0 0 0 0
5 535.3 538.4 525.5 13.48 10.33 15.75
10 553.9 564.9 541.8 3.47 4.92 3.10
20 573.4 578.1 561.7 3.52 2.34 3.67
50 597.3 601.9 599.1 4.17 4.12 6.66
100 602.0 604.9 603.0 0.79 0.50 0.65
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Fig.8 Spatial distribution of inundation depth of three types of rain with different return periods
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