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Modification of Wind Generated Coastal Circulation Model
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Abstract

The wind generated circulation model describes the phenomenon based on the following
physical assumptions: a) As the horizontal dimension of the flow domain is several orders of
magnitude larger than the vertical dimension, nearly horizontal flow is realistic. b) The time
taken for circulation to develop may effect on the flow domain of the earth’s rotation, the
contribution of the Coriolis force. ¢) A flow domain of large dimension results in quite large
Reynolds number and the Reynolds stresses are approximated by the turbulent mean
velocity gradient. d) The circulation is forced by the shear stresses on the water surface

exercised by the wind.

Modification made to the depth average approximation of the convective terms and the
bed shear stress terms by adopting a certain distribution of current over the depth and
laboratory measurements for the bed shear expression.

Modified circulation patterns, energy evolution and surface profile gave the significant
differences comparing with the classical model results. The modified model results in higher
free surface gradients balancing both the free surface shear and the bed shear and
consequently to higher surface profiles along the coast.
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Fig. 11 Circulation pattern and surface profile for steady state (case 1)
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Fig. 12 Circulation pattern and surface profile for Case 2



