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Abstract[ ] The influence of vertical eddy viscosity to the nonlinear interaction of tidal current and wind-
induced current is examined using a point model. A zero-equation turbulence model is derived by simplifying
the qz-qzl turbulence model under the assumption that the generation of turbulence kinetic energy is balanced
with its dissipation and is further modified to include the depth of frictional influence properly. The zero-
equation turbulence model is derived and the possibility of resonance in the presence of Coriolis effect is
suggested. The amplitudes of tidal currents remain the same regardless of the applied wind stress, but the over-
tide component is generated due to the nonlinear interaction of tidal current and wind-induced current.
Significant changes in the vertical profile of wind-induced currents can occur according to tide-induced
background turbulence. The turbulence model can give rise to misleading results when applied to the wind-
driven circulation in the tide-dominated sea such as Yellow Sea unless the tide-induced background turbulence
is adequately included in the parameterization of vertical eddy viscosity.
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Fig. 1. Profiles of steady wind-driven currents and vertical eddy viscosity due to wind forcing only (Dashed lines: A=
10 m; solid lines: =100 m, ©.=0.0125 m/s).
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Fig. 2. Profiles of wind-driven current and vertical eddy viscosity due to tidal forcing and wind forcing (Dashed lines:

h=10 m; solid lines: A=100 m, u.=0.0125 my/s).
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Fig. 3. Profiles of tidal current amplitude and vertical eddy viscosity due to tidal forcing only (Dashed lines: A=10 m;

solid lines: A=100 m, u.=0.0125 m/s, v,=0.5 m/s).
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