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Greenhouse gas observation in the stratosphere over Antarctica.
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To clarify temporal and spatial variations of greenhouse gases in the stratosphere over Antarctic region, a total number of three
cryogenic whole air samples using liquid helium were launched from Syowa Station by using 30,000 m’ plastic balloons in
1998 and 2003-2004. The air samples collected by the cryogenic samplers at altitudes from 15 to 30 km above ground were
analyzed for greenhouse gases’ concentrations, their isotope ratios and atmospheric major components. Along with the
balloon experiments, we have developed a compact cryogenic air sampler using a cooling device called the Joule-Thomson
(J-T) mini cooler. In December-January 2007/2008, the compact cryogenic samplers weighing about 22 kg were launched
from Syowa using 1,000 or 2,000 m’ plastic balloons and air samples were collected at altitudes of 18 and 25 km above ground.
The decade-long stratospheric observations revealed vertical distributions of the greenhouse gases over Antarctica and their
temporal variations. It was also found that the CO, concentration in the Antarctic stratosphere increased at a rate of 1.8

ppmv/yr.
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