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Numerical Analysis of Wind Driven Current and Mesoscale Air Flow
in Coastal Region with Land Topography

oMoy, Zdels™, E&tuy”
Seong Dae Lee, In Ho Kim, Chang Bae Hong
Abstract
A quasi depth-varying mathematical model for wind-generated circulation in coastal areas,
expressed in terms of the depth—averaged horizontal velocity components and free surface
elevation was validated and used to understand the diurnal circulation process. The wind
velocity is considered as a dominant factor for driving the wind generated current. In this
paper, three dimensional numerical experiments that included the land topography were used to
investigate the mesoscale air flow over the coastal regions. The surface temperature of the
inland was determined through the surface heat budget consideration with inclusion of a layer
of vegetation. A series of numerical experiments were then carried out to investigate the
diurnal response of the air flow and wind-generated circulation to various types of surface

inhomogeneities.

Key words: Wind-Generated Circulation, Meso-scale Air Flow, Land Topography, Surface

Heat Budget, Numerical Analysis
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Fig. 3 Horizontal wind vectors with the effects of terrain and geostropic wind
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Fig. 4 Current vectors without land topography Fig. 5 Current vectors with land topography
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Fig. 6 Wind generated current vectors with the effects of terrain and geostropic wind
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Koutitas, C and Koutita, M.(1986). A comparative study of three mathematical models for
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