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Fig. 1 Location and topographic elevation of the study area
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Fig. 2 Land use and drainage network

MIKE 21 #4) # — 4k i %2 8 B A . B T MIKE
URBAN #4173l T -HE 7K 4 19 28 SIS AL | 40 55 e
KA SR ADURN A FRASSHDL R 35 43, KK A2 TR B A0 45
S B S A T TR RS IR LT
FILAKIX K4y o 3T MIKE FLOOD #2431 (1 3% $5 J5
A B A AN LR ] 10) 3% 45 H T #8 & MIKE 11
I MIKE 21, 3% 7 3% # F 7 #8 & MIKE URBAN Al
MIKE 21, {u] 18 3 117 3% 4% 1] T#5& MIKE 11 5 MIKE
URBAN™ B 45 18 [a] B A4S 18 — FE A7 R A A
POE AT S A R UE K R RS e, RV
TREE I 11 5 1 TH b 2 HEK R S8 5 8K X Z ]
PR AR

1.3.2 BHITHEE

S Y A BT R A A
_ 8.701(1 + 0.594logP)

. (t+11.13
i T TR B, mm/min; ¢ Sk K 7 B
min; P A 2 W B I, #05E  2.5.10,20.50., 100
adl oG 5t

Rof T o 2 R P R T 5 st 2 h 2 R AR e (i
Z%00.35, HHH] 7=2.5.10,20.50.100 a A [ 7K &
0 R 82,63, 101. 61, 111. 74 ,124. 27, 140. 84,
153. 38 mm, UL &l 3a. V718 AU 2% G X2 52

(1)

)0.555

M), SR FH ARV 3 R A7 5 AL 47, W& 3b, 4 T
=100 a, 2 JEER K RIS ), 74 & alial 38 1 320
A R BUEK B /K 2R T 100 4F— 38 Y F ik
1.3.3 SR "ME

PR G A TR SRS N B B R L
BRI TR IG B E S EERN TRER, FE.
Tk FH b CELHE I A FIIR 55 ) 4 {1 2 B4 1l 2024 4F
Gl AR %R T 5 R A, Tll Il 22 55035 43 L LA
185 g R 3 B9 A8 TE FH L 2SS4 B S AR 45 FE b
LG AT 44 FH b Ko 20 RO B 7 P Bk, 342 B Y 1l
2021 AE LT Ml 2 BT 2 4 TR s M br . T
b FH Hi B i SR A1 A 2 R I DL Tl S (R
R, RE SO 2 BT 2023 4 i T AR
W15 B RSsT 6 it o 38 M7 B 2 4 X
TP 5 AR B e, BT B AN R R A i A 3 1At A %
TEIT B R A0 B8 B P R R, B A 5 S I e e
LR 7 R MG B T AR R T I B
WAEWF R . Gt 5 28 MR SR Ab SR P bm e 3
BRGE TR RMERE L,

R EIVF T X 3o A O K, R H £,
DL I P 395 9 18 Bt % R AR 4 N S FR v ZE i 2k
H AT | T2 B 5 B [ AT RS
FEM AR R o LSRR ARG X4 Hb T B A8 3 4 R



4 N RERIT.

a) Wi FEK b) B AL
2a — R EH
Sa 3 |
c 4
£ £
i# a2t
% =
¥ 2
1 .
0 L 1 L 0 1 1 |
0 0.5 1 L5 0 6 12 18 24

B TEl/h

BFal/h

3 BItEMEARXEERE
Fig. 3 Design rainstorm and typical typhoon tide levels
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Fig. 4 Inundation depth-loss curve for various land uses
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Tab. 1 Asset value of various land uses
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Tab. 2 Density and value of vehicles
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Fig. 5 Inundation depth—loss curve for roads and vehicles
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Tab. 3 Disaster—affected area under various inundation depths
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Fig. 6 Waterlogging inundation situation
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Fig. 7 Processes of inundation range change
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Tab. 5 Impact of flood releasing from the Tiegang reservoir on disaster losses
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Tab. 6 Disaster—mitigation effect of inundation in deep tunnel engineering
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Assessment of Waterlogging Losses in Coastal Cities under Extreme Climate Conditions
LI Miaolin"**, TU Xinjun'*", LI Ruoyan"*, LIN Kairong"*®, LIU Meixian"*’, DONG Chunyu"*’, LIU Zhiyong"*’,
ZHANG Jing*
(1. Southern Marine Science and Engineering Guangdong Laboratory (Zhuhai), Zhuhai 519082, China; 2. Center of Water Resources
and Environment, Sun Yat-sen University, Guangzhou 510275, China; 3. Center of Water Security Engineering and Technology in
Southern China of Guangdong, Guangzhou 510275, China; 4. Powerchina Eco—environmental Group Co., Ltd., Shenzhen 518101,
China)

Abstract: Urban waterlogging occurs when surface water cannot be drained in a timely manner due to heavy rainfall. This issue not
only disrupts residents’ travel but also causes significant economic losses. With rapid urbanization, waterlogging and its associated
disaster impacts pose a great challenge to urban safety. The assessment of socio-economic losses caused by urban waterlogging often
requires detailed classification of urban land use in the inundated area. Shenzhen, as one of the core cities in the Guangdong-Hong
Kong-Macao Greater Bay Area (GBA), is densely populated and economically developed. Under extreme climatic conditions, urban
waterlogging has become a common issue. This paper takes the western part of Shenzhen city as a typical study area and simulates
waterlogging inundation processes under multiple scenarios, including design rainstorms with return periods of 2a, 5a, 10a, 20a, 50a
and 100a, and multiple engineering situations such as reservoir flood discharge, and deep tunnel drainage. A one-dimensional (1D)
and two-dimensional (2D) coupled model of urban waterlogging was used for these simulations. By classifying urban land use and
assets such as buildings and cars according to different land use types during the inundation processes, this study conducted a refined
assel loss assessment by establishing multiple types of inundation depth-asset loss curves. The results demonstrate that as the design
return period of rainstorm increases from 2a to 100a, the disaster-affected area significantly expands from 3. 98 km’ to 6. 75 km?, and
asset losses dramatically increase from 255-million-yuan to 912-million-yuan, Inundation depths are primarily less than 0.5 m
accounting for 54. 1% -64. 7% of the total area affected. Roads make up the majority of the inundation land use types, accounting for
90.2% -91.5%. Asset losses are mainly concentrated in residential land and vehicles, accounting for 25. 8%-35.2% and 18. 0%
-33.7%, respectively. Furthermore, the study evaluates the impact of water engineering plans: the inundated area and asset losses
increase by 6. 1% and 5. 6%, respectively, under reservoir flood discharge scenarios, while asset losses decrease by 21. 0% when
considering deep tunnel drainage projects. These findings provide a scientific basis for assessing waterlogging losses and implementing
local flood prevention and mitigation strategies in coaslal cities under multiple extreme climate conditions and engineering plans.

Keywords: Waterlogging simulation; Asset loss; Design rainstorm; Land use; Deep tunnel engineering; Guangdong-Hong Kong-Macao

Greater Bay Area
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