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Fig.1 Locations of tidal gauge stations and wave buoy stations
12 #EFE

Sy A DL T 7] R B )R VT 1T T S K R TR
1Y 23 (] e AR B A, AR SC o B 2% R 3 A Y (The
Advanced Circulation Model, ADCIRC) FlIiT 5= 1 R
## 7 (Simulating Waves Nearshore, SWAN) 1 7R i
FRA AR A5E AU 2 T X ) AR YR = ) A A B
YEF , RS B8 VA A FDLXUER ) TR A X Vg b
XA RZ TS, AR DA% DX F5 i (BT AR

PUAC AR S0 vk, R 18°~41°N,117°~138°
E, 45 175 773 /1517 05, 1331 232 WA o A%
TETF3 A 43 B3 9 0.75° , FF 11 FL 79 00 ol b 37 52 4
PEAR A 20 km, [A] YT ETZR 828, 47T 11 BT 7%
X35 1) 5 v 43 PR T K 100 m, A6 TR R RS 55
B ILChi %0,

2 REMHeRBELERLR

Jiang SN 28 T 40 B UE T VR AR AR 4 AR HUL A
T3, A G HE— 25 06 UE AR AU X K2 B K ) 5 40 fig
J1o 2 R WG R 3G A S ), S35 S 40 Y

PRI KT FE , Herp, S 1540 A 184 K A 8 A b

Je B AR KA BEHUE 7K YRR 5 B AL 4G SR el 2
4l R SO B S AR B . NIRRT LA L BUE
HEE 058 Ty b - BT VAR O R 34 K 1 B T YA
H AT O PR KRR, 2050k 19 H B
122 H ¥, (A3 K Al 3 i o) 50 5 10 ) = 1y 38
IKIREE S 10 H FHAAY A T 1R, WA
ARV S5 R 7K WS AT T S, 1 X8R X 15 25
1 27.6% (10 H S5 14) F128.3% (11 A HF4F) ., X &
BIE [R Ry St S R A R AN A A 3 KA S AT
SRATL T A A S IR R 1 = SRR A, AR oK LA T
T BV DA BR S AR W, DUP- 2R X R 22 43 R
10.2% (10 J 4 ) #115.6% (11 7 =) . #ikik
A BB AR AT LAAR G b B vk S R T
VRS 3 K G AR

P13 kg R R {2 1 [ A PR ASS4L 1 A 38 o T
BRI R XT e . A H R UE H , ADCIRC+SWAN
TR T R A5 A T T L2 AR S PRSI AT A e AR
b, Y905 MR 2243 514 0.14 m (10 JT1 ) #10.21 m
(1L A =F) . SR ML, 10 7 SR8, Fi
EETER I RIR RS i ] A by B ) Vi YR AR 2
A, TR TR A5 A TR0 AT L G b T 0 L0 A R0 B
o AR 5

3 KT B3R XU R AE AT
31 10 BEEHERRBIFMES T

& A FNE 5k 2024 4F 10 F 19—22 H ihifF . #576
IR R ZE B KR X7 B s R A, Ho ] 4 R 25—



36 WO W 423

&2 VT XU B KBRS 5 5 S X L
Fig.2 Comparison of time series of model simulated surge and observed surge around the Changjiang River Estuary
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Fig.3 Comparison of time series between model simulated and observed significant wave height around the Changjiang River Estuary
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Fig.4 The time evolutions of model simulated surge level and wind field (vectors) on October, 19, 2024
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Fig.5 The time evolutions of model simulated surge level and wind field (vectors) during October, 20—21, 2024
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Fig.6 The time evolutions of model simulated significant wave height and mean wave direction (vectors) during October, 19—21,
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Fig.7 The time evolutions of model simulated surge level and wind field (vectors) during November, 16—19, 2024
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Fig.8 The time evolutions of model simulated significant wave height and mean wave direction (vectors) during November, 16—
19, 2024
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Fig.9 Comparison between the fully coupled simulation and the simulation with winds setting to zero during 18:00 October 19 to
24:00 October 22, 2024
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Analysis of wind, wave, and surge characteristics over the Changjiang River
Estuary during the 2024 seawater backflow events

WU Xuyun, DING Jun, QIN Tao
(Shanghai Ocean Monitoring and Forecasting Center, Shanghai 200062, China)

Abstract: In 2024, two severe storm surge events occurred along the coasts of the Bohai Sea, Yellow Sea, and
South China Sea, leading to coastal flooding in some areas which attracted national attention. Based on in situ
observations and the coupled wave-current model, we investigate the spatiotemporal characteristics of winds,
surface waves and storm surges around the Changjiang River Estuary, and the involved physical mechanisms of
the coastal flooding processes. The results show that both events were associated with strong northerly winds, but
with significant difference between them. For the storm surge event during October 19 to 22, the Bohai Sea,
Yellow Sea and East China Sea were dominated by northerly winds firstly and experienced high surge from north
to south as coastal trapped waves. The East China Sea, however, experienced strong northeasterly winds from
east to west during the late period of the event, thus a rare secondary high surge occurred in the Bohai and Yellow
Seas, as a result of the combined effect of free Kelvin waves during the relaxation stage of cold air and shelf
waves triggered by northeasterly winds in the East China Sea. Numerical simulation shows that the free
oscillating Kelvin wave and the forced shelf wave contribute to about 42% and 58% of the secondary high surge,
respectively. For the storm surge event during November 16 to 19, the northerly winds lasted a longer time and
covered a large area, resulting in surge set-up firstly and then surge set-down over the Changjiang River Estuary.
Changes in the wind field during the relaxation phase of cold air, especially the abnormal easterly wind events,
are key factors that need to be closely monitored in wave and storm surge forecasts. This study provides new
insight into strategy dealing with extreme coastal flooding events in the future.

Key words:seawater backflow ; storm surge; shelf wave; wave-current coupled model; Changjiang River Estuary



