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Evaluation of Exchange of Carbon Dioxide
between the Atmosphere and the Ocean

(FY1987-19891)

Y. Sugimura, H. Yoshikawa Inoue, H. Matsueda, and Y. Suzuki
Meteorological Research Institute, Japan
Meteorological Agency, Ministry of Transportation

The purpose of this study is to clarify the role of ocean for stabiiizing the C0, concentration
in the atmosphere in the global climate system. Since 1987, measurements of pCO, in air and surface
sea wvater in vide area of the Pacific Ocean were made on research vessels to estimate C0, flux between
the atmosphere and the ocean. The exchange coefficient was also conducted by a experimenial method.

The concentrations of atmospheric C0, over the Pacific Ocean show a seasonal variation and a
increase year by year. The '3C/'?C of €0, in air suggesies the importance of exchange process between
air and sea for the temporal variation of atmospheric €0, in the equatorial Pacific. On the other
hand, a significant difference in the distribution of pC0, in surface sea was observed in the equa-
torial Pacific between 1987 (E! Nifio Period) and 1989 (La Nifa period). On the basis of these results,
€0, fluxes between air and sea for 1987 and 1989 were estimated to be 0.48 Gi-C/yr and 1.0 Gt-C/yr in
the equatorial Pacific, respectively.

In the laboratory on land, experiments of CO, exchange between air and sea water were carried out
using the circular wind water tunnel. The exchange coefficient clearly depends on the wind speed.
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