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To investigate the air-sea O, exchanges processes, the Atmospheric Potential Oxygen (APO = O, + 1.1xCO,) was analyzed for
the air samples collected over the North Pacific and the Arctic Ocean for the period September 4 — October 16, 2012 on
MRI12-E03 cruise of the R/V Mirai. The observed APO was positively correlated with the partial pressure of O, in surface
seawater (pO,_sw), and the variations in the partial pressure of atmospheric O,, corresponding to the variations in the APO,
was about two thousandth part of those in the pO, sw. The APO calculated by using an atmospheric transport model and the
seasonal air-sea O, flux climatology reproduced the decreasing trend of the observed APO throughout the observation period,
however, failed to reproduce the large day-to-day variations seen in the observed APO. On the other hand, the 5-days
backward trajectories showed that the minimal values of the observed APO were affected by the air mass over the Bearing Sea,
where the minimal pO, sw values were observed. These facts suggested that the shipboard observations of APO would
provide useful information to evaluate the local air-sea O, fluxes, which were not reflected in the seasonal air-sea O, flux
climatology.
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Figure 1. APO and pO,_sw observed over the North Pacific and the Arctic
Ocean during MR12-E03 cruise of the R/V Mirai. Dashed lines denote the
values for pO, sw of 0.20946. The APO values, calculated using an
atmospheric transport model and seasonal air-sea O, flux climatology (Garcia

and Keeling, 2001), are also shown.
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