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Fig. 7 Vertical structural variations of residual current in S1 (a),S2 (b),S3 (c¢) during the transit of typhoon Ma-on
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Fig. 8 Time series of variations in the momentum balance equation of Bl station during the transit of typhoon Ma-on
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Fig. 9 Variations in residual current at different sections during the transit of typhoon Ma-on
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Fig. 10 Model-simulated variations in different water levels at Bl station during the transit of typhoon Ma-on
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Numerical Simulation Analysis of Influences of Typhoon Ma-on
on the Water Dynamics of the Beibu Gulf

WEI Cong,CHEN Bo" " ,ZHU Donglin,ZHANG Jiyun

(Guangxi Coastal Key Laboratory of Marine Environmental Science, Guangxi Academy of Marine Sciences (Guangxi Mangrove

Research Center) , Guangxi Academy of Sciences,Nanning,Guangxi,530007,China)

Abstract; The aim of this study is to investigate the influences of typhoon landfall in the northern Beibu Gulf
on the coastal hydrodynamic environment of the Beibu Gulf. Based on the measured data of tide level and cur-
rent in Fangchenggang, the hydrodynamic model Finite Volume Coastal Ocean Model (FVCOM), and the
Ueno Takeo typhoon wind field model,a three-dimensional numerical model of storm tide in the Beibu Gulf
was constructed to simulate the variations of the coastal hydrodynamic environment during the transit of ty-
phoon Ma-on. The results showed that the maximum storm surge elevation simulated by the model was 78
cm,and then there was a residual vibration with the water level increase of 25 cm. During the transit of ty-
phoon Ma-on,the direction of the low-frequency current from surface to bottom in the coastal area of the Bei-
bu Gulf changed from being northeastward to being southwestward, with a rapid increase in velocity and the
appearance of the westward storm jet. The flow core of the strong westward storm jet was distributed hori-
zontally within 0—20 km and vertically within 10 m in the coastal area,and distributed along the 10 m iso-
bath. The analysis of the momentum equation showed that barotropic pressure gradient force,time variation,
horizontal advection,and vertical diffusion changed significantly,and the variation in barotropic pressure gra-
dient force was one of the key factors causing the formation of the westward storm jet in the coastal area. The
nonlinear variation in water level during the transit of typhoon Ma-on influenced both the timing and magni-
tude of storm surge elevation. The research results provide a theoretical basis for the coastal eco-environment
protection.

Key words: typhoon;storm surge; westward current in coastal area; FVCOM ;Beibu Gulf
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