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Development of a technique for preventing red tide by damping wind waves and
promoting turbulent mixing below the wavy air-water interface
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Direct numerical simulation was applied to controlled wind waves in which
decelerated wind waves and undecelerated wind waves were alternately arranged at regular intervals
in the spanwise direction. The predictions show that when the ratio of the width of the decelerated
wave region to one interval is about 1/8, longitudinal vortices larger than those observed in pure
wind waves without the decelerated region are generated below the air-water interface and fluid
mixing is more promoted. In addition, the effects of surface tension on pure wind waves were
investigated using the same direct numerical simulation. The predicted wave spectra show that
surface tension reduction is not useful for promoting turbulent mixing below the interface. These
results suggest that it is a promising technique for preventing red tide and oxygen depletion in the

ocean surface to decelerate the surface current by means of zonal meshes like mesh fabric.
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