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Abstract: In order to investigate the dynamics and to predict the development of tropical cyclones
(TC) boundary layer, theoretical and engineering models depicting the TC boundary layer flow are of
great academic and practical interests. The engineering models have been widely utilized in the predic-
tion of TC intensity, storm surge simulation and TC induced damage evaluation. Two widely accept-
ed semi-theoretical models, including the analytical model proposed by Kepert and the similarity mod-
el by Foster, are reviewed systematically in the present study. An improved height-resolving model is
proposed on the basis of Kepert’s model, where the turbulent diffusivity and drag coefficient parame-
terizations are incorporated. The improved model is validated through comparison with the observa-
tional data gathered from typhoon reconnaissance projects. Utilizing a set of archived over ocean sur-

face wind field information provided by the H*wind database, rigorous comparisons among the three
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models are performed to examine their capability for accurately estimating the intensity, inflow angle,

asymmetric characteristics and spatial distribution of the T C surface wind field.

Keywords: meteorological disaster; typhoon; wind field model; wind velocity distribution; surface

wind prediction
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Table 2 Comparisons between wind profiles

Wrisis  FHEE/(mes ) FE 2=/ %
A 0.23 1.2
B 0.23 1.0
C 0.35 0.8
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E 1.48 0.08
F —0.48 —0.08
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Table 3 Comparison of the surface wind
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Table 4 Comparison of the averaged inflow angle
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1.0~2.0 rmw —20.80° —18.45° —11.30% —5.75° —72.36% —23.07° +10.91%
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Fig. 8 Azimuthal distribution of the surface wind speed(using earth-relative winds)
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