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and Interdisciplinary Sciences; c. Qingdao Innovation Center of Artificial Intelligence Ocean Technology, Qingdao 266061, China)

Abstract: The wind stress drag coefficient is a vital parameter in the storm surge model.
Based on the two-dimensional numerical storm surge model and the adjoint assimilation mod-
el, the wind stress drag coefficient with spatial distribution characteristics is inverted by data
assimilation methods. Subsequently, we investigate the effects of spatially distributed wind
stress drag coefficients and wind stress drag coefficients obtained from three empirical for-
mulations on the storm surge levels during the Typhoon 7303 in the Bohai Sea, Yellow Sea,
and East China Sea, respectively. The result shows that the storm surge levels calculated by
the spatially distributed wind stress drag coefficients are closer to the observed levels than
those simulated by the wind stress drag coefficients obtained from the empirical formulas. It
indicates that the data assimilation method can effectively improve the simulation accuracy of
the storm surge levels. Further, we investigate the influence of astronomical tides on storm

surge levels using data assimilation method. When the M, tide is considered, the calculated
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storm surge level is the closest to the observation. Therefore, the influence of astronomical

tides should be considered when simulating storm surge level.

Key words: storm surge; astronomical tide; wind drag coefficient; numerical simulation; da-

ta assimilation method
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Fig. 4 Spatial distribution of simulated storm surge levels of the sixth period of typhoon 7303 (July 19, 1973, 14:00)
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Fig.5 Storm surge elevations in four experiments (E1-—E4)
and observations, and the differences between them

during typhoon 7303 at Yingkou station
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Fig. 6 Storm surge elevations in four experiments (E1-—E4)
and observations, and the differences between them

during typhoon 7303 at Qingdao station
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Fig. 7 Storm surge elevations in four experiments (E1-—E4)
and observations, and the differences between them

during typhoon 7303 at Longkou station
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Fig. 8 Storm surge elevations in two experiments (E4—E5)
and observations, and the differences between them

during typhoon 7303 at Longkou station
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