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We found fundamental features of heat and gas transport in aerated ocean
surface layers and modifications of surface drag in violent wave field through experimental
parameterization of effects of sea sprays and bubbles entrained by wind wave breaking, computational

identifications of heat and gas transfer owing to surface replacement under breaking waves,
variable features of surface drag depending on transitions of three-dimensional vortex structures
over ocean waves. As sea sprays dispersed In wind boundary layers disrupt the organization of the
vortices formed over the breaking waves, causing transitions to fully developed turbulent boundary
layer and modifications of surface drag. This process also changes the total momentum and heat
fluxes between atmosphere and ocean.
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