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The oxygen circulation is important role for marine environments and becomes very low value in the summer
season near urban area. The hypoxic water has strong influence to fishes and benthos. The relatively dissolvable
oxygen is influenced by sea surface characteristics. The oxygen gas transfer at the sea interface depends on ocean
surface waves owing to wind-wave or surf zone breaking effects.

This research analyzed the bubbles and oxygen transfer at the sea surface interface for dynamic prediction of
oxygen circulations in short-terms. The large numbers of bubbles are aerated and are divided into smaller bubbles
owing to strong turbulent shear in the surf zone. The aerated and fragmented small size bubbles have larger surface
area in comparison with smooth sea surface without breaking waves. Therefore, the bubble mediate gas transfer is
important for oxygen circulation in the near shore region. This research developed measurements techniques of
bubbles in the surf zone. The two and three dimensional bubble measurements techniques were developed using
imaging techniques for bubble size, shape and velocity measurements. A series of field observations and
mechanically generated wave flume experiments were conduced for the surf zone breaking waves. The analyzed
data shows the relationship between bubble characteristics and turbulent energy dissipation rate in the surf zone
breaking waves. The mathematical modeling was carried out for aerated bubble injection model for the surf zone
breaking waves. This result is able to apply estimating dynamic circulations of oxygen near coastal region.




