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Latitudinal distribution of APO seasonal cycles and its relation to the meridional circula-
tion in the lower troposphere
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We examine the latitudinal differences in the phasing of the average seasonal cycles of the atmospheric potential oxygen
(APO= O{sub}2{/sub}+1.1xCO{sub}2{/sub}), which is based on the atmospheric O{sub}2{/sub} and CO{sub}2{/sub} ob-
servations in the western Pacific region. Because APO is invariable with respect to the terrestrial biotic exchanges, its seasonal
variations mainly reflect air-sea exchanges of O{sub}2{/sub}. Investigating on the APO gives new insights into the meridional
circulation because APO is a tracer from the ocean, which has very different flux distribution from those of land tracers. The
seasonal minimum occurs in March and September in the Northern and Southern Hemispheres, respectively, and the latitudinal
distribution of the date of the seasonal minimum shows discontinuous change at the equator. Contrary to this, the date of the
seasonal maximum smoothly changes across the equator from March at 35 deg. S to July at 15 deg. N and levels off between
15 deg. N and 50 deg. N. The seasonal variation in APO is predominantly driven by the air-sea O{sub}2{/sub} fluxes between
30-60 deg. in both hemispheres because seasonal variation in the air-sea O{sub}2{/sub} fluxes in the equatorial regions are
relatively small. Therefore, the seasonal cycles of APO in the tropics depend mainly on the meridional propagation of the at-
mospheric signals in the lower troposphere. The observational results indicate that the seasonal minima propagate equatorward
with little phase lags in both hemispheres and the seasonal maximum propagate equatorward with a substantial phase lag in the
Southern Hemisphere. These seasonal differences in the propagation speed could be explained by the strong and weak meridional
circulation in winter and summer, respectively, in the lower troposphere. The latitudinal distribution of the date of the seasonal
maximum in the Northern Hemisphere may be attributed to the influence of the propagation of the seasonal maximum in the
Southern Hemisphere because the seasonal variations in the air-sea O{sub}2{/sub} fluxes is about 2 times larger in the Southern
Hemisphere than in the Northern Hemisphere.
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