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Integrated modeling of air-sea momentum and gas exchange mechanisms and its
application to global environmental engineering

Sugihara, Yuji
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Through various wind-water tunnel experiments, air-sea momentum and gas
exchange mechanisms were investigated from viewpoints of wave motion, breaking wave and turbulence
dynamics. Characteristics of the surface transition, surface flow, wave motion, breaking wave, and
turbulence at the wind-wave interface were systematically investigated by using a variety of
techniques under conditions ranging from low to very high wind speeds, and the dependence of the sea

surface drag coefficient on wind speed, wave motion and breaking wave was clarified. In addition,
the gas transfer velocity was modeled on the basis of experimental and theoretical findings. By
applying the developed model to numerical wave simulation, the influence of wave motion and breaking
wave on the sea surface flux estimation in the ocean was investigated.
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