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Fundamental Experimental Study on Promotion of Gas Transfer Induced by Submerged Breakwater
and Regular Waves
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Wave breaking by submerged breakwaters is expected to enhance the transfer of oxygen and carbon dioxide gases
from atmosphere into the water in coastal areas. However, the physical mechanisms and quantitative evaluation are
still unclear. In this study, we examined the effect of a submerged breakwater on promoting gas transport through
hydraulic experiments. It was confirmed that the breakwater induces wave breaking and increases gas transfer rate.
We defined the dimensionless bubble parameter, which represents the total penetration depth of bubbles. The bubble
parameter was confirmed to have correlation with the dimensionless re-aeration coefficient. It should be noted that

the dimensionless bubble parameter cannot account for the differences in the dimensionless re-aeration coefficient

when no bubbles are generated. (118 words).
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