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Modeling of CO2 gas transfer in surf zones on the basis of physical mechanisms of
the air-water turbulent flow under breaking waves

Otsuka, Junichi
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PIV LIF Backlight

In a near-shore wave breaking field, turbulent flow with a number of entrained
bubbles enhances C02 transfer across the air-water interface. In this study, the transport process of
dissolved carbon dioxide (DCO2) in a surf zone were investigated in a wave flume using LIF, PIV and LED
backlight systems in order to estimate gas transfer velocity on the basis of the physical process of the
air-water turbulent flow under breaking waves. DCO2 concentration could not totally increase in the
transition region since the strong turbulence extensively diffused the DCO2 in a short time. DCO2
concentration in the bore region increased with time and reached the high level earlier than the
transition region. The high concentrated DCO2 in the bore region was transported toward offshore region
due to the undertow. The undertow effects on the DCO2 transport process in a whole surf zone in addition
to the breaking wave effects, such as the aeration effect and the turbulence flow.

breaking wave turbulence entrained bubble gas transfer PIV LIF
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