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Fig. 2 The process of design rainfall and design tide level

O T 2 o 2 e o 5 18 T 5% T T AU AF
FEHCARR G T4 ) Ry Jo B ) N Tl B T R R AL, A
RIET i 40 a GORHESR T 100 a LA Rl 3TH5
VTR A S, B, 28 S0 ™ 5 % R A B s
PEKE 3 h YRR 300 mm A4 4 3 3 [R5 LR 75
W 100 4F — 38 1) T 3R DX B 1T R R 2 AR 22 3 h 3t
11300 mm A BETTHFE I T 00, B AT FH B3R
A 5853 S 3 2ok A 1) 2 W iR A SO A A
R W g I (B4 R AR, ARl L 2 AR ¢
BHT 51 S (1415 it 28 TR HAG A RS B |, HE SR 45 2R e
IG T 2 BSR4 H BATUR  REAIG T AT X A
F TR AR 5 1, DR AR SCOR FH B W A 24 300 mm
T3 B 3 b (4 o TR Gk AR A AR B 5 DX A Ak i A R
SUp
1.3.2  JA[3E 7 0 -1 3R = e Al 5 A A A

P 3 Ay A HIF 5 A8 P T — A5 O — L 3% — Tl A 5 A
Y Ho 2 i BT 313 473 AN A%, e KN
FE K 10 m, /N AK I 5 m, X P57 I 10 3 T
BT PR RS EAT T RN A B A AR A 2
TH 1858 B IH , 1 835N FIZK I, 394 1Mk 43 X,
21N HEZK H 5 AR L3 16 2590 1 028, 124
P STBELNTPSE&E STFESUE N
1.3.3  AERIGE

PR 56 9IE K F 2018 4F 9 A & KU L A7 1 1] Y
T B VR AR 30 S 46 LA = 5 XU S Tl v

E3 mE-EN-tR=mAeRE

Fig. 3 river—pipe—surface coupled model

PRI R /0N, AR YR PN B A5 750 30 I 97 AN 2% LR g A
) AL R VL 4 S 232 3R 9 BRI A T ] A
RISHL, LA B KR R B HEX 5, e 2445 3 5200 Py
57 7K R 5 UL P 7 K R B S 2 B 1 Ml 3R N 87 K TR
SER LIPS, Jorh A SR B SR B KU LT A I S
PUBF R AR TR R BE LR 1, B %R T
REA 5 b P 5 R 0 B KK DR ER 22 AN KT 5%, K
J B3R 3 2 GB/T 22482—2008 € 7K 3215 412 i 41 #1
TN PRI IR AL A A Ay, T T X Ak
BRI ST
1.3.4 NG TOLIRE

AT T 3 R I B L X KT R
7 BT KA | VA (IS 2] PAY 395 e 5 T R 5 WA (L P 2] P
By BR80T D S e P 05 1 P R DRI Y
V5 L W {1 B 220 PR 995 Y 18 T R RITIE B 220 PN 5 UK
AR EAG RS AR o IR I AR AR P B5 K TR Y B A
W03 R 4S9, IR 20 BT KU IE Al T 00 £
ZE AR S WA R A LA R R AR R
AR IR,



5 3 1

AR A8 < A g T S X 2 P B R ML R AT Y

LA™ N T g2k X g 13 5

35

S /m

15
5[/
El4 &R AT HA ) i uh 2 iR i
Fig. 4 Measured tidal level at Huangpu station during

typhoon ‘Shanzhu’

L ) B0~ m

.+

5 BREULMTRBIIIELSE R
Fig. 5 Model validation results through typhoon
‘Shanzhu’ data

2 HRESW

Pl 6 o N BT BT A A BT T BL R K
TR B NP5 ARG 25 8] XA, et 48 T B AN [R] A o 45

F1 EBIRERLN KRS HEKRITEE
Tab. 1 Comparison of measured water depth and

waterlogging depth after model calibration
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Fig. 6 The spatial zoning of waterlogging depth and level at the peak time in different designed rainfall and tide conditions
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] 8 Sy 4% B — WV T AR5 DXk 1 0 {1 o) 220 1
KB R K AT AT, B AT X 38 N 50~100 4F — 38 1 {37
AU (L 22 FRUK 2 1 5K T 100~500 4 — 3838 37
(18U s 0 FHOK EHE 38 SR 1T 50,100,500 4F— 18
B 22 [H] Y 3 HOR AR /N X R B 2R T
X T P R i R LA - KA A B )
(AT (R 10, DA P 395 B/K o A 3G K 30035 W 2
AN o AR 1) 2 DR ) T E R — A i
K TRFEAS IO 7™ A i U 1) P9 5 B, 2ok v 1 T 7K A7 A
AEiE L HEK O EREAE M RS B R A R A N
VR VR 1 = i PR A 2 B TR K e R AL 2
) B4 9 28, T 57 T b IX A 38 7 B AR B T 3T O A
e 8 it s, DX 358 P b 2 o R 1 D A, 2 (A5 R K
e R /N T IE AR AR S 3 T O R 43 W K 1
A e R A R 2 T AR K AL, BRI, 6T e R



8 N ERERIT

2026 4F-

— TR A P WAL P 7 UK B R T B
W £ SS9 i 2 s N R 1 O

RN
100 Lmett
E i =
& 080 &
£ o060
%
ig 0.40
'

0.20

0 N : ;
S04E—3 1004F—jt 5004 —il8

E8 50.100.500 F —iBFAL THRIEEMNZRKE
Fig. 8 Peak waterlogging volume under under 50, 100 and

500 return period tide level conditions
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tide level condition
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Tab. 5 Waterlogging area at peak time of each design condition
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Fig. 10 Peak waterlogging area under 50, 100 return

period and 300mm rainfall conditions
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Study on Disaster Law of Surface Waterlogging in Tidal Area under Extreme Weather: Case
of Haizhu, Guangzhou

DENG Fei', ZHANG Wenging®™, WANG Hangang®, SONG Lixiang®, YAO Shuai’
(1. Guangdong Technology Center of Water Resources and Hydropower,Guangzhou 510635, China; 2. The Pearl River Hydraulic
Research Institute,Guangzhou 510611, China)

Abstract: The unique geographical location (adjacent to coastal waters with frequent tidal fluctuations) and climatic conditions
(susceptible to concentrated heavy rainfall) of coastal tide-affected areas make the prevention of waterlogging disasters extremely
complex. This complexity not only severely restricts local urban development, including delaying the construction of low-lying
residential and commercial areas, limiting the expansion of infrastructure like roads and subways, and discouraging industrial
investment that requires stable environments, but also draws widespread social attention, as residents worry about property damage,
traffic disruptions, and health risks from prolonged waterlogging, while governments face mounting pressure to address the issue. To
effectively mitigate waterlogging risks in mega cities, where dense populations and high economic activity amplify disaster losses, this
study constructed a river-pipe-surface coupled model integrating rivers, pipe networks, and the ground surface, the river-pipe-surface
coupled model integrating rivers, pipe networks, and the ground surface, considering design scenarios of heavy rainfall and high tides
triggered by extreme weather (such as typhoons and storm surges, worsened by climate change), taking Haizhu District, Guangzhou, a
typical tide-affected area in the Pearl River Delta where rainfall and tides often overlap to exacerbate waterlogging as a case study.
This model simulates the entire waterlogging cycle, including rainfall infiltration, water flow in pipe networks, interaction with river
systems, and drainage blockages caused by high tides. After calibrating the model with detailed measured data to ensure its accuracy,
the disaster-causing patterns of surface waterlogging in tide-affected areas under extreme weather were identified. Results show that:
(D Waterlogging volume is proportional to rainfall and tide height; even moderate increases in either factor raise accumulated water,
especially when they occur simultaneously. @ For different designed rainfall scenarios, the growth rate of the peak waterlogging
accumulation volume with the total rainfall amount is lower than the growth rate of the designed tide level in the same sequence. (3)
Under combined rainfall-tide conditions, both waterlogging volume and Level-1V waterlogging areas are larger than those under single
rainfall or tide conditions with the same hydrological frequency, showing a synergistic "double pressure" effect. @ Among all extreme
weather designs, Level-1V waterlogging areas are the largest, and their proportion in tide-only scenarios is much higher than in rainfall-
only scenarios of the same frequency. This study reveals the disaster causing law of surface waterlogging under extreme weather
conditions in Haizhu District, Guangzhou, which can provide reference for the prevention and control of waterlogging in super large cities.

Keywords: Urban waterlogging; Tidal reach; Super standard rainstorm; HydroMPM model; Numerical simulation
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