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A study on the stratospheric circulation by applying gravitational separation

Sugawara, Satoshi
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The gravitational separation of major atmospheric components, in addition to

the age of air, would provide additional useful information about the stratospheric circulation.
Air samples were collected over Biak, Indonesia in February 2015 using four large plastic balloons.
Air samples from seven different altitudes were analyzed for CO2 and SF6 mole fractions, & 15N of
N2, & 180 of 02, and & (Ar/N2), to examine vertically dependent age and gravitational separation of
air in the Tropical Tropopause Layer (TTL) and the equatorial stratosphere. The average values of &
all show small but distinct upward decrease due to the gravitational separation effect. Simulations
with a two-dimensional atmospheric transport model indicate that the gravitational separation
effect decreases as tropical upwelling is enhanced. The results of this study strongly suggest that
the gravitational separation, combined with the age of air, can be used to diagnose air transport
processes in the stratosphere.
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