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Fig.1 Seawater backward along the coast of Panjin City, Liaoning Province
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Fig.2 Distribution of tidal gauges, buoys, and cross sections in the Bohai Sea and Yellow Sea
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Fig.4 Observation and simulation comparison of storm surges at major tidal gauges along the Bohai Sea and Yellow Sea coasts



6 i

D= TR 4 423

%1 10 A18—19 HHA =S5 EHNEHEIRES T
Tab.1 Error statistics of storm surge simulation caused by
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Tab.2 Error statistics of storm surge simulation caused
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Fig.5 Numerical simulation of storm surge fields in the Bohai Sea and Yellow Sea from October 18th to 21st (unit:m)
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Fig.6  Numerical simulation of flow statistics for the southern Yellow Sea section (a) and the Bohai Strait section (b) from October
18th to 21st
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Fig.7 Observation curve and propagation of storm surge at coastal tidal gauges from October 18th to 21st, 2024, and the

propagation of storm surges along the coast of the Bohai Sea and Yellow Sea caused by edge waves
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Causal analysis of the October 2024 seawater backflow event along the coasts
of the Bohai Sea and the Yellow Sea based on numerical simulation

FU Cifu*?, YU Fujiangl’z*, DONG Jianxi*?, GAO Yi**, LI Mingjiel'2

(1. National Marine Environmental Forecasting Center, Beijing 100081, China; 2. Key Laboratory of Marine Hazards Forecasting, National Marine

Environmental Forecasting Center,Ministry of Natural Resources, Betjing 100081, China)

Abstract: A rare strong extratropical storm surge event occurred along the coasts of the Bohai Sea and the Yellow
Sea from October 18 to 21, 2024, resulting in seawater backward in some low-lying areas of Liaoning Province,
Hebei Province, and Tianjin City. The storm surge was divided into two stages: the first stage was caused by
strong cold air, and the second stage was caused by edge waves. To explore its causes, this study conducted a
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numerical simulation of the storm surge using NCEP (National Centers for Environmental Prediction) reanalysis
wind fields. The root mean squared error of the reanalysis wind speed at the buoy locations in the Bohai Sea and
the Yellow Sea was 2.1 m/s. The average relative errors of the simulated maximum storm surge at coastal tidal
gauges in the first and second stages are 13.7% and 8.2% respectively, proving that the numerical simulation can
accurately reproduce the movement and propagation of the storm surge, that is, the edge waves propagate
counterclockwise from the western coast of the Korean Peninsula to the northern coast of the Yellow Sea, the
coast of the Bohai Sea, and the southern coast of the Yellow Sea. Using the numerical simulation results to
analyze the flow rates in the southern Yellow Sea section and the Bohai Strait section, it was found that the inflow
of seawater in the second stage was 66% and 75% higher than the outflow in the first stage, which explains the
reason why the storm surge caused by edge waves in the second stage is large, wide-ranging and long-lasting. In
addition, the contributions of edge waves and winds to the storm surge in the second stage were 94% and 6%,
respectively, with edge waves playing an absolutely dominant role.

Key words: coastal areas of Bohai and Yellow Seas; strong cold air; storm surge; seawater backflow; edge wave;
numerical simulation; semi-closed continental shelf sea





