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In order to evaluate an impact of global warming based on the observations
of the atmospheric 02/N2 and Ar/N2 ratios and stable isotopic ratios of 02, N2 and Ar, it is needed
to evaluate an effect of artificial/natural diffusive separation of the components. In the present
study, we corrected an artificial diffusive separation on aircraft observations, and we succeeded to

observe spatiotemporal variations in 02/N2 ratio from the surface to the upper troposphere. The
observational results were compared with the simulated 02/N2 by using a 3-D transport model.
Consequently, we evaluated the interhemispheric mixing of air and global CO2 budget. We also
observed and simulated gravitational separation in the stratosphere, and we found the secular
changes in the surface Ar/N2 ratio, which is expected to be used to estimate global ocean heat
content, could be modified by the secular changes in gravitational separation.
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