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Fig.1 Location of study area and distribution
of gauging stations
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Tab. 1 Basic information of two rainfall
events of “Lubi” typhoon
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E ] Fiof i) f/mm  WE/mm /(mme+h )

PR 1 8 H 5 H 09:00 8 H 6 H 00:00 100.4 75.0 6.7
P2 8 4 6 H 00:00 8 A7 H 14:00 143.6 40.8 3.8
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Fig. 2 Comparison of measured liquid level and simulated

underground liquid level around Wuyi Square
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Tab.2 Simulation results of underground liquid level in Gutian

road section during two rainfall events of “Lubi” typhoon
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s Sk mHEORHE /mo R XR2E/ % % /min
Lk BT 1 12:00 14:10 7.62 13:20 24,0 10 0.63
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POk R BER 1 12:00 14:10 533 13.20 3.0 10 0.75
BRI [RT 2 17:00 19:30 5.14 1800 6.0 0 0.71
N—LikSE R 1 12:00 14:10 6.96 1350 7.0 10 0.74
PRSI [ 2 17.00 19:30 6.88 18:20 0.4 20 0.86
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Fig. 4 Comparison of simulated water depth and

monitored water depth at each waterlogging guard point
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Fig. 5 Design process line of rainfall intensity under

different return periods in study area
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Tab.3 Results of node overflow under different

return periods in study area

3 ORISR AREm RN W A
EHY /(mmehH Ew/mm  FH/m® HEE/ANS HH/Y

10 £—i  309.22 83.62  4471.2 885 47.5
20 4F—ilf  347.55 93.98 4 711.3 994 53.3
50 4F— il 398. 21 107.68 5058.5 1124 60.3

T 90k T i A 7R AN ) B T R T R
P i TR 7 AU 45 28, 20 A F 91X 4% 5 5 Y R
KGR IR 4, HFE 4 W EELTE 10,20 4F—18
BT RW T SRR ok N iz
Mo B LT e HE K A T A AR B/ L A 200 mm
Il S H A B A5 42 800 mm)  HEKAE I AN 2
e P Bt 5 o R A0 Sy 8 K 5 1L i 4 95 Y% 5 998 sk
AR A P AR UK G T TR O 5 1 g BRUOK Ak
Fyvle ey 7 om, B SR 7.7 mo AR HE R
ZEB/INCH 0.7 m) ST 10 4F— 8 BT 2 1 T 3
TRIED 0. 62 m, B0 L1 8 B0 R T 119 3 i 3 R A
18 ReBl M 7E 50 4R — B BT R T . M
(O BETR E fe K, H 3 R BN T ) % W % 14 0
BETR I3 o R B A P AR FROK s R 225
TAFGORN T ) 3 g % b AT 38 H BT R T
B BRAK P8 22 K, S U 5 B BV BT
iR aVNE RS NERIRL S/ R P| L 58/ 8

x4 AEEAHTHRRERBER KT
Tab. 4 Statistics of submergence in study area under

different return periods
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Tab.5 Waterlogging improvement results of two "sponge"

waterlogging reconstruction schemes under different

return periods in study area

L W IR/ cm ,
AR Iy I
10 4 — i 35 62 50
20 4E—i 43 65 58
50 4FE— i 52 68 72
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Analysis of Rainstorm Waterlogging in Coastal Cities

Based on Infoworks ICM Model
FENG Tianfyulﬂ'lb , LEI Xiao-hui'**, WANG Jia-biao’ ,ZHANG Yu-bin'**"

(1a. School of Water Conservancy and Hydroelectric Power;
1b. Hebei Key Laboratory of Intelligent Water Conservancy, Hebei University of Engineering, Handan 056038, China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
3. School of Civil Engineering, Sun Yat-Sen University, Zhuhai 519082, China)

Abstract: Aiming at the problem of urban waterlogging caused by heavy rainstorms in coastal cities, this paper takes
Fuzhou City as an example and constructs a fined coupling model of urban one-dimensional drainage network and two-di-
mensional land surface hydrodynamics based on Infoworks ICM. The model was applied to the analysis of rainstorm wa-
terlogging in Gutian Road area of Fuzhou during Typhoon "Lubi" in August 2021, which verified the high simulation ac-
curacy of the model. Based on this model, the rainstorm waterlogging process in Gutian area under different recurrence
periods was analyzed, and two "sponge" reconstruction schemes were proposed. It is found that increasing the pipe diam-
eter is more conducive to improving the waterlogging situation in the study area. The study can be used to accurately cal-
culate the process of urban underground drainage and land area water in Fuzhou City, which provide technical support for
the real-time decision of flood control and drainage in coastal cities.

Key words: Infoworks ICM; urban waterlogging; refined modeling; causal analysis; sponge measures
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Multi-attribute Group Decision Making Method for Hydraulic Engineering

Considering Regret Theory and Grey Relational Analysis
CHEN Qian-qing,SUN Kai-chang
(School of Hydraulic& Environmental Engineering,China Three Gorges University, Yichang 443002, China)
Abstract: Aiming at the nonlinear problem of regret value when regret theory is used to solve multi-attribute group
decision making problems in hydraulic engineering, a multi-attribute group decision making method combined with grey
correlation analysis method is proposed. Firstly, the regret theory was used to obtain the decision makers perceived utili-
ty for each option and determine the regret decision matrix. Secondly. according to the nonlinear problem between regret
values, the weight of attributes and the comprehensive regret value of each scheme were calculated by grey correlation a-
nalysis, and then the best scheme was obtained according to the ranking of the comprehensive regret value. Finally, the
feasibility of the method was verified by case analysis. The results show that this method can solve the nonlinear charac-
teristics and weight problems in regret theory, and make decision-making more reasonable when considering psychological
factors.
Key words: multi-attribute group decision making; regret theory; grey correlation analysis; scenario sorting





