55 38 B4 6 W KoOwE O RO 2022 411 A
Vol. 38 No. 6 Water Resources Protection Nov. 2022

DOI; 10. 3880/j. issn. 1004 - 6933. 2022. 06. 005

BT ST BEI0L A B T PN 395 K T 1 28 1 119 55 ) OF- A

M AL HRER D NRE,E OB E R, B

(L. AP R MR R A R 5T Bt S SOK G PMEEUL 42 [l 5K A S0 %, b st 100038 5
2 bR E RS SO BB, st 1000805 3. v K T = e A AT PR RHK VLA 5308 TR ST P,
Jent 100038 4. AR FIFRAK B IR 5K A 28 TRRHORBES L, LRt 100044 )

FE A LSBT PSR KA, T T AR BAAEA }ﬂ ﬂ"#%«‘rvl 50 4 —i8 Fe 100 S —i8

HREREETTHNG, EH5EREEEMERS £ 2R HE BmERFRER Biﬁﬂﬁ.%
BAT IR AABEDL, FRBCR B % it R ?\’Fm‘l’kﬁﬂﬁﬂ »‘éﬁflfﬁn Eﬁéﬂx;ﬁﬂk,w ERER MT A
FAFHAERTBRSKTFEZ TR, LK ETRESHEZ AL, m»‘éﬁ}] P 37 318 B4 3 6Y

EACE & LA i?‘ﬁﬂuﬁ4&ﬂ&%7k%ﬁﬁkﬁéiiﬁ$bh;\h%‘f@jﬁ"SO F—iBFe 100 F—B TR
MR T, e AR RE T @47k R TERHA) T 19.3% % 37.4%

HRIR] PR T N S A F ik RO e s BT

hESHEE . TVI22 XERARERD A X EHS 1004 - 6933(2022)06 - 0031 -08

Impact assessment of urban waterlogging on road traffic based on scenario simulation//MEI Chao', CHEN
Yufeng' >, LIU Jiahong'*, WANG Hao'*, WANG Dong', SHAO Weiwei' (1. State Key Laboratory of Simulation and
Regulation of Water Cycle in River Basin, China Institute of Water Resources and Hydropower Research, Beijing 100038,
China; 2. School of Architecture and Landscape Design, Peking University, Beijing 100080, China;3. YANGTZE Eco-
Environment Engineering Research Center, China Three Gorges Corporation, Beijing 100038, China; 4. Water Resources and
Water Ecological Engineering Technology Research Center, Minisiry of Water Resources, Beijing 100044, China)
Abstract: Taking the central urban area of Shanghai City as an example, a numerical model of urban waterlogging
inundation was constructed to simulate the waterlogging under the design rainstorm scenarios with return period of 50 a and
100 a. Combining the simulation results of road inundation and the calculation method of vehicle speed attenuation, the
superposition of vehicle speed attenuation results and the simulation of urban road traffic status can obtain the road network
operation status of the study area in peak and flat hump periods under different design rainstorm scenarios. The results show
that urban waterlogging will significantly reduce the level of road traffic service, and the road operation state is closely
related to the time period. The impact of waterlogging on road traffic is more significant during the peak period, which is
mainly reflected by the significant increase in the number of road sections with low service levels. Under the design
rainstorm scenarios with return period of 50 a and 100 a, the average road traffic speed in the peak period decreased by
19.3% and 37.4% respectively compared with the flat hump period.

Key words: urban waterlogging; road traffic; vehicle speed attenuation; peak period; flat hump period; Shanghai City
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Fig.1 Road network distribution in study area
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Fig.2 Distribution of elevation and land use in study area
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Fig.3 Calculation flow chart of coupling model
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Fig.4 Overlap of waterlogging simulation results and

waterlogging prone points under different design

rainstorm scenarios
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Table 1 Statistical results of road service levels in

study area during peak and flat hump periods

iyl & B P EATEEE/ (km - h ')
KF = I 0 TR =173 TR
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B 19 4 65.9 73.1
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E 21 8 32.1 52.3
F 111 18 23.2 34.6
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Fig.6 Situation of main road ponding in study area

under different design rainstorm scenarios
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Table 2 Statistics results of waterlogging under different design rainstorm scenarios

VNI TH R S
R BUKHE/m
TR km? i /% Ko/ % it/ % </ km di b/ %

>0~0.1 4.24 26.9 178 53.0 69.41 26.7

50 4 >0.1~0.2 5.32 33.7 93 27.7 89.6 34.5
—il >0.2~0.3 3.10 19.6 35 10.4 51.03 19.6
>0.3 3.12 19.8 30 8.9 49.83 19.2

>0~0.1 3.94 24.8 30 8.9 64.33 24.6

100 4E >0.1~0.2 5.32 33.5 87 25.9 89.98 34.5
—i >0.2~0.3 3.16 19.9 85 25.3 52.11 20.0
>0.3 3.45 21.7 134 39.9 54.74 21.0
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Fig.7 Road service level under rainstorm scenario in study area during peak period
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Fig.8 Road service level under rainstorm scenario in study area during flat hump period
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Table 3 Statistics results of impacts of urban waterlogging on road service levels during peak and flat hump periods

— PRI (m - b))
ﬁfﬁiﬁ Fw T v T
A P=50a P=100a WA P=50a P=100a A P=50a P=100a WA P=50a P=100a
A 149 110 62 295 249 120 67.3 29.9 15.0 68.3 46.5 21.9
B 19 20 3 4 6 21 65.9 60.6 10.3 73.1 64.3 30.6
C 19 15 3 14 4 54.5 51.7 16.4 65.6 57.1 52.0
D 17 24 6 11 10 41.4 50.0 21.3 58.6 55.8 33.7
E 21 16 11 4 8 32.1 31.2 29.0 52.3 26.4 11.2
F 111 121 117 18 22 39 23.2 14.1 4.5 34.6 18.2 4.7
i A 30 134 30 134
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