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Breaking waves at the water surface is a striking example
of turbulent mixing across a fluid interface. The impact of
the jet generates turbulence, entrains air into the water and
ejects droplets into the air. A fundamental understanding of
the general multi-scale properties of the resulting air-water
turbulent flow is necessary to develop more accurate gas
transfer or spray generation parameterizations. | will
discuss a multi-scale approach where air entrainment,
bubble statistics and aerosol generation by bubble bursting
IS Investigated by laboratory experiments and numerical
simulations at small scale while ocean scale fluxes are
obtained by up-scaling the results using statistical
description of the wave and wave breaking field. This
approach leads to semi-empirical formulations to be
Implemented in coupled ocean-wave models.




