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Atmospheric Ar/N2 ratio is a unique tracer to detect the spaciotemporally-integrated air-sea flux or ocean

heat content (OHC), since the variations in surface Ar/N2 ratio are driven by air-sea Ar and N2 fluxes

principally due to changes in solubility in seawater. The relative temperature dependence of the solubility

of Ar is larger than that of N2, so that the atmospheric Ar/N2 ratio increases with increasing ocean

temperature. We have started systematic measurements of the Ar/N2 ratio by using a mass spectrometer

(Ishidoya and Murayama, 2014) at Tsukuba (36°N, 140°E) and Hateruma Island (24°N, 124°E), Japan since

2012 and at Cape Ochi-ishi (43°N, 146°E), Takayama (36°N, 137°E) and Minamitorishima Island (24°N,

154°E), Japan since 2013. Not only clear seasonal Ar/N2 cycles with summertime maxima were found at

all stations, but also clear interannual variations were seen from the 5-years data at Tsukuba and

Hateruma; gradually increased from 2012 to the begenning of 2015 and did not show a significant

increase/decrease since then. The seasonal amplitudes and appearances of maxima and minima of the

Ar/N2 cycles were larger and earlier, respectively, at coastal stations at Hateruma, Ochi-ishi and

Minamitorishima than those at inland sites at Tsukuba and Takayama. The peak-to-peak seasonal

amplitudes were in the range of 15-45 per meg, which were comparable to or larger than those reported

by past studies (Keeling et al., 2004; Cassar et al., 2008). The interannual variations of Ar/N2 ratio at

Tsukuba and Hateruma were generally in phase with those in the global OHC reported by NOAA/NODC

(updated from Levitus et al., 2012), which suggests our observational results reflect wide-area averaged

information of ocean temperature. 
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