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Evaluation of global warming based on a precise observation of the atmospheric
Ar/N2 ratio
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Variations in the atmospheric Ar/N2 ratio at the surface are driven
principally by air-sea Ar and N2 fluxes due to changes in solubility, and the Ar/N2 ratio is
expected to be a unique tracer for spatiotemporally-integrated air-sea heat flux. We have conducted
observations of the Ar/N2 ratio at Tsukuba, Hateruma Island, Cape Ochi-ishi, Takayama,
Minamitorishima Island, Japan and at Syowa, Antarctica. The measurement system employing a mass
spectrometer was used not only for the continuous observations at Tsukuba but also for the analyses
of the air samples collected in flasks at other sites. We found clear seasonal Ar/N2 cycles with
summertime maxima at all sites and year-to-year variations in the Ar/N2 ratio, derived from 5-years
data at Tsukuba and Hateruma, generally in phase with the variations in the global ocean heat
content reported by NOAA/NODC. These facts suggest that the Ar/N2 ratio observed in this study
reflected wide-area ocean temperature changes.
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