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Wave-current interaction in the ocean surface layer; New perspective in its
dynamics and global evaluation of resultant mixing
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Wave-induced turbulence in the ocean surface layer, one of major sources of
prediction errors in recent climate simulations, was investigated using the wave-resolving numerical
model. In this model, waves and turbulence can be resolved simultaneously without
parameterization. Simulations show that the non-breaking surface waves induce mixing even without
surface wind. Mechanics and properties of the mixing observed in the simulations were quantified.
Vorticity budget analysis reveals that the non-breaking wave-induced mixing without surface wind is
caused by secondary circulations generated by rectified vorticity stretching/shrinking/tilting by
the waves, as the non-breaking wave-induced mixing with surface waves is. Eddy diffusivity due to
the surface waves was also quantified as a function of wave length and amplitude.
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