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We developed computational models to simulate turbulence transitions over
waves, formations of thermal boundary layers, and bubble-mediated turbulent flows, which provides
physical mechanims contributing to sea-surface drag forces and momentum transfers between atmosphere

and ocean. In wind tunnel experiemnts, for the first, we succesfully measured size spectra of the
both of sea spray dispersed in atmosphere and air bubbles entrained into sea owing to wind wave
breaking, which is related to the sea surface drag and bulk parameters. Contributions of gas
dissolution from the entrained bubbles to air-sea gas exchages have been identified through physical
and computational experiments. A new model of bubble drag iIn bubble clouds was also developed in
this project, contributing physical understanding of wave-induced aeration process. In ocean
observation, features of sea spray, bubble entrainment due to wind wave breaking, and their
contributions to heat transfers across sea surfaces.
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