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Fig. 1 Overview of the Qianshan River basin
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Tab. 1 Conditional risk probability

N BEFHIAL S 24 hBERIROALS SR R 24 h BRI AL G IR
WM FER/mm BB 1% mm AW Wm B 1%
2.97 10 227.7 100 3.634 293.7 10 2.63 100 1.412
3.27 20 227.7 100 4.030 334.5 20 2.63 100 1.434
3.72 50 227.17 100 4.295 393.9 50 2.63 100 1.453
4. 10 100 227.7 100 4,388 444. 4 100 2.63 100 1.454
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Tab. 2 Typical rain and tide encounter combination scenarios
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T3 50a— 1B AE T K +100a — B AH N 24h [ F 3.72 2277
T4 100a — 1 4F 2 K7 +100a — B HH B 24h [T 4.10 227.7
R1 10a— 1B 445 K 24h [T +100a — 18 AH W 91457 2.63 293.7
R2 20a — B AP 24h B T +100a — 38 AH N 37 2.63 334.5
PIRERN 0 5
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periods
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Fig. 6 Schematic diagram of the river channel

generalization in the MIKE 11 model
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Fig. 7 One—dimensional and two—dimensional hydrological

and hydrodynamic coupling model
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Tab. 3 Area statistics of different maximum inundation

depth classes under Tide—Dominated scenarios

TH A /km?

5 0,05~

0.5m 0.5~1.0m 1.0~L.5m >1.5m GA

T1 8.75 5.30 1.17 0.25 15.47

T2 9.15 6.53 1.50 0.30 17.48

T3 9.42 7.08 1.98 0.31 18.79

T4 10. 86 12.93 6.22 2.59  32.60
KK 1%

(53

0.05~0.5m 0.5~1.0m 1.0~1.5m >L.5m Sl

Tl M HEME HEME FEifE - SLifE

T2 4.57 23.21 28.21 20.00 12.99
T3 7. 66 33.58 69.23 24.00 21.46
T4 24.11 143. 96 431.62 936.00 110.73
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Tab. 4 Area Statistics of different maximum inundation

depth classes under Rainfall-Dominated scenarios

T A/km?

0.05~0.5m 0.5~1.0m 1.0~1.5m >1.5m &l

R1 12. 56 6.83 1.42 0.27 21.07
R2 14.93 9.38 2.13 0.33  26.77
R3 17.38 12. 41 4.03 0.61 34.43
R4 19. 63 14. 31 6. 05 0.92  40.90
WA (%)
,l~;l—_‘ﬁ‘_.
R

0.05~0.5m 0.5~1.0m 1.0~1.5m >1.5m MFl

Rl ik e ik e SLE
R2 18.87 37.35 50. 22 21.99 27.01
R3 38.40 81.63 184.85  127.51 63.39
R4 56. 32 109. 42 327.34  240.96 94.10

W B O R B KR ) R 20. 00%
24. 00% .936. 00% ; 24781 {v; 5 P B\ 50 a B4 A1 % 100
a i, 1% 2 9% W P T AR 0. 31 km? 20 834 & 2. 59

km?o ARG5S F BT W T0HE 5 06 K £ B 2[R
VE FEPRF I8 0 ] Ve Vg il X, D HL 2 B2 B J) 30 KT
T DX 9 A PR I R

FEVUFR ARE RN N 3= S5 50T DR8I X
BT = 2 B Y R T K
W, 25 A JRy S AR EE R S AR — B, B RN
IR T, 1 3R DX 3 1A R 3 2 AN [
JERY R, o AU = £ AP RERAE L N
Fo B REE R R, R VT B A TR R B R
R K. R T 104 — 815 5 ,20.50.
100 a & & & W % 1 A 3G 0 43 5 R 27.01% .
63.39% .94. 10% A7) 7K TR 55 92 W Vi 11 FRUIR [] 25
B, H AR K R X (0. 05~0. 50 m) T AR 7E &1 5
¥ T AT X A SR 1) 32 B A AR
A% 5 T s KR X (1. 0~1. 5 m) T AR X 48 T 44 548
by FURK G T ARG R 23 ) 3K 3 50. 22% . 184. 85%
327. 34% , FWATESR T 250 T, i oo e o B p 28
I kg XU 2
4.2 XU X Sk r R A A

LK A 5 43 BT R 8 A R AR K K Y i
JE 555 M R 2 AR 00 R R B R R e 1Y)
FEFE2 PG R EPEA 2 R KU 5017 Y
FERH DRI A A BT I LR G 48R P T K A DX
TF IR RGeS K fa B P PPN 5 5090, itk AU
TR 07 a3 65 4 it 1) o SR AR AR . A SR
it CH T B A 07 2 990 28 4 i) S ) ) (SL754 - 2017)
T A B KT Ch) T (v) B HL TR (o)1 R FE I
PEVEAN T8 05 , 4 52 T DX Tk 7K A B 1 4] 40 S A1
o AN, DLRAE B K S R BEAT 3 1 5
Mg 220 B bR E LR 11

£ 8 i BB RN I 4 A5 SN RPN K fE
Wz M 53 905 30 43 B M R K S VAR ADL 45 SRR A T X
xS G R0 4y, 22 L RH L 14 93 K XU 43 A R, LI
12,13, FEBLEEAE b, GET o BT AS [R]RUE 55 92 11 X
BRI AR A, LR 5 .6,

SRR LE AR LI R SR L AL
T 38 B K XU A5 45 A ARG XURS: i s IXURS: o 3=
JRUBS: X 2 B4 A FAH N = & B RS i ok B



T 7

12 N
W@E BRER RESE - hRR

{ERES R

ol PR [X A
hv = 1.2 (m?/s)

HREN SRS

hv = 0.3 (m?/s)
024 R

0.0 T T T T T T——T
0.0 04 08 1.2 1.6 20 24 28

ik (ms ™)
11 HKERERXDIRE

Fig. 11 Classification criteria for flood hazard levels

REFE - R
R . R

13 PKEMAESESE TREREZE S
Fig. 13 Spatial distribution of risk areas under Rainfall-

Dominated scenarios

x5 WBEAFEBEETARRKEERXIGERSIT
Tab. 5 Area statistics of different risk level zones under

Tide—Dominated scenarios

T A /km?
1 —
RAE: e XU e LSS Js¥:|
T1 15.24 0.07 0.98 16. 29
T2 16. 96 0.09 1.24 18.29
. T3 17. 69 0.33 1.55 19. 57
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Fig. 12 Spatial distribution of risk areas under Tide—
HK R %
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Tab. 6 Area statistics of different risk level zones under

Rainfall-Dominated scenarios

T /km?
1 5 —
IR rp R 1 RS S
R1 20. 89 0.22 1. 14 22.24
R2 25.99 0.49 1. 64 28.12
R3 31.97 0. 82 3.22 36. 00
R4 36. 64 1. 16 4.96 42.75
KR/ %
1 5 N
IR RS RS e AU oyl
R1 FEifE e e i
R2 24. 45 118.22 44.11 26. 40
R3 53.06 265. 21 183. 50 61.85
R4 75. 41 415.43 337.04 92.19
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Analysis of Inundation Characteristics and Risk Assessment of Compound Flooding in
Coastal Plain River Network Areas Based on Scenario Simulations
LU Baishu', HUANG Guoru"*’, OUYANG Mingyu'
(1. South China University of Technology,School of Civil Engineering and Transportation, Guangzhou 510640,China; 2. South China
University of Technology,State Key Laboratory of Subtropical Building Science,Guangzhou 510640,China; 3. Guangdong Engineering

Technology Research Center of Safety and Greenization for Water Conservancy Project,Guangzhou 510640,China)

Abstract: Coastal areas are prone to experiencing the combined effects of rainfall, tidal levels, and storm surges, which can lead to
complex flood disasters with intricate mechanisms. To deeply reveal the evolutionary characteristics and driving mechanisms of
complex flood disasters in coastal plain river networks, the Qianshan River Basin in Guangdong Province was selected as the research
object. Based on the conditional risk probability model, eight typical combinations of rainfall and tide encounters were identified and
constructed. A one-dimensional and two-dimensional hydrological and hydrodynamic coupling model was built using basic data such
as DEM and land use types. The model was validated by combining runoff coefficients and historical flood area data. The results
showed that the model could accurately reflect the hydrological response and waterlogging characteristics of the study area, and the
overall accuracy met the research requirements. Based on this, numerical simulations were conducted for eight typical scenarios
involving rain and tide encounters. Flood grade classification standards were introduced to grade flood risks, systematically analyzing
and revealing the characteristics of flood inundation and the spatial distribution patterns of risks in coastal plain river networks under
rain and tide encounters. The research results indicate that under different scenarios of rain and tide encounters, the inundated areas
are primarily distributed in Tanzhou Town, Sanxiang Town, and the surrounding areas of the Hongwanyong water outlet. As the tide
level and rainfall recurrence period increase, both the total inundated area and the inundated areas of various water depth levels in the
study area show a continuous growth trend. Moreover, the newly inundated areas are mainly concentrated in Tanzhou Town, indicating
that this area has a high sensitivity to changes in rain and tide. The flood risk distribution is dominated by low and high risk levels,

with medium risk areas accounting for a relatively small proportion. The high-risk areas are primarily concentrated in Tanzhou Town
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and significantly expand as the intensity of rain and tide increases. It is worth noting that seawater inundation will significantly expand
the flood inundation range and have a pronounced amplification effect on the expansion of high-risk areas, which is one of the key
factors affecting the spatial pattern of regional flood risk. In summary, this study reveals the driving mechanism of tidal level and
rainfall variation on the evolution of compound floods in coastal plain river networks, and provides important scientific basis and
technical support for flood disaster risk assessment and flood control and drainage engineering planning in such areas.

Keywords: scenario simulation; hydrodynamic model; compound flood; risk assessment; plain river network
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