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Study on flood and inundation law under different encounter scenarios of extreme storms and spring tides in
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Abstract; In order to explore the law of compound flooding under different encounter scenarios of extreme storms and spring
tides, combined with multidisciplinary atmospheric model, oceanographic numerical model and coupled one-dimensional
and two-dimensional hydrodynamic model, a modelling framework of compound flooding integrating atmosphere, ocean and
city was proposed to simulate the complete processes of typhoon, rainstorm, storm surge, flood inundation, etc.
Considering various scenarios in which the peak of storm surge during Typhoon Mangkhut in 2018 just encountered the
lowest (S1 and S5 scenarios) , middle (S2 and S4 scenarios) and highest (S3 scenario) levels of spring tide happened in
June 2022 in the Pearl River Estuary, the flood inundation changes in the northern part of Hengqgin Island, Zhuhai were
analyzed. The results show that the inundation area, inundation depth, and flood volume present the law of S3>S4>S52>
S5=S1, indicating that the scenario in which the peak of storm surge encounters high level of spring tide is more likely to
cause severe compound flooding. As the maximum total water level rises, the dominant factor of compound flooding will
change from the node flooding of drainage system to the inundation caused by seawater. There may also be significant
differences in the compound flooding under similar concurrent scenarios (such as S2 and S4 scenarios) , indicating that
storm surge and spring tide encountering in different phases may have a significant impact on compound flooding.

Key words: compound flooding disaster; overflow of drainage system; extreme storm; spring tide; encounter scenario;
northern part of Hengqin Island; Zhuhai City

BEETE /KIS B KT XK 28 2 e T S0 30 2 R 95 3 45 100 H (WSGBA-KJ2023010) ; E 5 H SR BF 4 5 4101 H (52209019,
52379010) ;) AR 48 SEAl -5 i SRR 57 564 70 H (2023B1515020087 )

YEH B W HEVE(1994—) 5 U 1t R SR P B AU 5T . E-mail . zyzeng86@ scau. edu. cn

BIEEE: TIRAL(1979—) B 4z 1+ M IR IOKFRIEMFE ., E-mail : wangzhl@ scut. edu. cn

.42 .



M T e ERA AR ST Ak i i
FFEBT MR SEPREE AR LR MR | YT i X 1 2
(RS =R VAN 8 L 3 19 @ G PR R 0] 228y N
S BB N T B 5] & B A e ED
AR C SR A TV 2o i & A Bty & E , filan .
Wt 2 RN P 7 S TR TE K B 5 | & 1 2021 4F 7 AR
MR T b g E L 2022 4F 6 AT HRA LI
KK 2018 4F 9 H 5k K AT Bm T KR
55 7 T T B BRI T A S M Y ™ R It
FE 2013 4F 9 ISR G A AERE" AR T AR
(VAT R 1281 @ R (=R B s I Al VLA 1 S 0
FOT R, B RIS A I R A )
BT T AT B RN st 5 o i 3 1
PR R A TAE A R X,

MR & AR B A AN R], B DR 2R P i W v ]
PIgrR 3 25 . s R HE o X 38 P HE K R S fie i
A TN bR I R B A A i S B
AR ) Y K G B IR 1 T 3 Bt A
TS S AG I TE K ) T X AS [ 28 25 ) B[R]
FRULBIE B, WA R R T U AR AR A
EABIRY K SCK 8 BRI T S AL, BUS T
3y SRR A (D € SR (EP A7 3 ] P I
el iR 58 EAE FH D3R, B v AL 5 W I AR AR R R I
TR il H K SCOK 3l 77 45 22 2 B R S e 1Y) 2
SRUOT S SR I — AR IR X L 58 3 iy FEAF 1 o A 2
iR R, U AR R R B AR A R
AP RS Y R MR- RE R A st
XPRUA 2 = R E AU - T E AL IPAl Y

VFZ W58 35 TEXTVR TR, K A7 A T A A0
AR R, ARG K RSG5 A AR K 7 2 (]
AR AR LM S oG & | 1 KRS 7K 5 R S
HAAE 22 J2 3 BOX Rl AR 2Pk 56 R A FE R H
Qiang 25 R T G XU AT B TR TR IR
AN A 5T W IR T U P W i 22 5 (R %
A2 38 7K 55 R SO A ] 8 38 17 52 B9 52 T, Hasan
Tanim 257 5 3 F H — 2k 3 T 13t 395 A 18 5 9 v A
{ERERUAH S & PRI HESE | 2% i 5 RUBE T FILAE J5 6%
ki (AN TR e, 22 B0 22 DRGSR B4 7K e A A R SO e 8
AV T) P 3 06 B BB, 38 /KRR s T e K 2 T S
POKFFZEmT R SR, o X2 5 R SCR e
ARl AR 5 A B N e A A R AR A AT 2
i R ATRIE R,

YT I, AR SO R FH R AR RSB g X 5 5
M) A R AT o, G5 A T B AR T —
B BT P AR ) g RS VIR T AR A Y

BA UL B IAE L 5 2018 AE B K i 5
2022 4F 6 JIERVL A A — 38 K SCRW 8 |, S
AN ST BRI TR R 5 U AR XA A itk g
WE BB B, FR 58 i KU 5 R SR A (]
MG 5T 2 A IR R AR

1 FRXER

AR SC Y KN AR A T 1 Vi RS
L, A AT, X AN PR 1 T b TR A X
PEPRERIF T RESE 30 00 X I (18] 2) , s 3 R AL 4B
XA T 13°N ~27°N . 105°E ~122°E, 4t % & & 4@ 2t
BREEEZANER, RERE S SFEFEZ
(i) v, 2 T I i TS e G S AL S el b 320
AN T3 [ Pl B 2 i IV DX A R 2 A o A
UK IR K R B KR 4 500 m, e/ MIE T 0. 4 m,
THB T AL DX A7 T B Vg T R 3E B AL, T AR
50 km® o FLH A X S ARG ( #5181 956
o) MR AN 3 ~ 5 m, M B Y X I

X NN 1 T /m
FIf) __ W 5 4512.62
C s pAsslIx.
=% 0.36
25°N| 7
0 140 280 kf
-
20°N |
15°NF
1 = 1
105°E 110°E 115°E 120°E

1 B EERIX

Fig.1 Simulation region of tidal level process
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Table 1 Statistic results of node flooding flow and volume

from drainage system
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S5 0.59 0.19 0.09 0.02
NYA 1.61 0.52 0.18 0.05
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Table 3 Change of flooding volumes with flood
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Fig. 10 Spatial distribution of maximum inundation depth for compound flooding under different scenarios

PP KR/ g7 m?

Fiml/h St M55t s2 st S3 R S4 st S5 R SZ R

0 0.00 0. 00 0.00 0. 00 0. 00 0.00

1 0.47 0. 00 0.03 0.07 0.56 0.00
2 0.55 0.00 0.03 0.20 0.58 0.00
3 0.61 0.00 0. 05 0. 69 0.59 0.01
4 0.44 0.07 0.14 1.95 0.41 0.10
5 1.13 0.76 1.16  21.39 1.03 0.94
6 1.22 1.62 2.95 163.70 1.16 1.84
7 1.40 3.64  34.39 442.67 1.33 3.89
8 1.98 9.39 462.63 698.44 1.90 14.48
9 2.11  11.43 1231.26 713.16 2.09 17.42
10 3.04  14.94 1717.74 1708. 66 3.05 21. 14
11 3.71  16.49 1896.44 707.42 3.76 22.43
12 7.19  23.16 1905.19 709.89 7.34 28.72
13 10.48  27.19 1805.44 711.73  10.89 31.87
14 12.27  29.00 1779.47 712.29  12.77 33.06
15 14.27  31.54 1766.79 713.17  14.73 34.30
16 16.30  35.09 1760.50 714.13  16.43 35.51
17 17.12  36.78 1756.50 714.71 17.12 36. 11
18 17.46  37.40 1753.68 715.25 17.46 36. 64
19 17.72  37.47 1751.61 715.86 17.74 37.76
20 17.77  37.54 1749.80 716.21 17.83 38.19
21 17.77  37.35 1748.20 716.23  17.89 38.29
22 17.88  37.08 1746.85 716.23  18.07 38.35
23 18.12  36.89 1745.75 716.27  18.39 38.33

24 18.45 36.87 1744.83 716.38 18.76 38.35
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