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Seasonal changes of greenhouse gases in the upper troposphere/lower stratosphere
served by commercial airliner

SAWA, Yousuké* ;: MACHIDA, Toshinob? ; MATSUEDA, Hidekazd ; NIWA, Yosuke' ;: TSUBOI, Kazuhird ; MU-
RAYAMA, Shohe? ; MORIMOTO, Shinjf* : AOKI, Shuji4

I'Meteorological Research Institufé\ational Institute for Enviromental Studie8yational Institute of Advanced Industrial Sci-
ence and Technolog§Tohoku University

Atmospheric mixing ratios of greenhouse gases at about 11 km altitude were analyzed from monthly air sampling aboard com
mercial airliner during the flights between Europe and Japan from April 2012 to August 2013. Compared to the subtropic, highel
CH4 and SF6 mixing ratios, similar values of N20, and larger seasonal changes of CO2 were found in the upper tropospher
CH4, N20 and SF6 in the lower stratosphere, above the tropopause up to 30 K in potential temperature, showed simultaneot
increases from June to October, and faster decreases at higher altitudes from January to March. Mean age of the air in the low
stratosphere was estimated based on SF6 mixing ratios to be about 2 years in late spring and 1 year in autumn, suggesting stron
influences on the mixing ratios in the stratosphere from troposphere in summer.
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