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Global warming due to increased release of carbon dioxide into the atmosphere has been predicted
through numerical simulations based on general circulation models (GCM). However, numerical
predictions of the mass exchange rate across the air-sea interface are so sensitive to the CO,
transfer velocity across the air-sea interface that rough estimation of the C0, exchange rate leads
to uncertainty in prediction of future climate change. It is, therefore, of great importance to
investigate the fluid-mechanical factors that control mass transfer across the air-sea interface
in precisely estimating the mass transfer rate across the air-sea interface.

The purpose of this study is, therefore, to develop a high resolved GO, concentration sensor for
investigating the fluid-mechanical factors that control mass transfer. As a result, we applied the
optical fiber cavity ring down technique, which was developed for measurement of oil concentration
in organic solvent, to the measurement of CO, concentration in air, and developed a test model.
In addition we confirmed that the temporal and spatial resolutions of the test model are 30 s and
10 mm®, respectively, using 2000 ppm CO, gas. The temporal and spatial resolutions are higher than
commercial one (120 s and 30 mm®) but are lower than goal level (1 ms and 1 mm®). From a practical

application standpoint, noise reduction is needed to improve the temporal and spatial resolutions.
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