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Observations of mole fractions and isotope ratios of the atmospheric greenhouse gases

Shinji Morimoto', Daisuke Goto”, Ryo Fujita' and Shuji Aoki'
'Graduate School of Science, Tohoku University
*National Institute of Polar Research

Carbon dioxide (CO,), the most important anthropogenic greenhouse gas, has increased mainly due to fossil fuel consumption
and land use change. Methane (CH,), an important greenhouse gas next to CO,, has also increased in the atmosphere by
anthropogenic activities such as fossil fuel production, livestock, paddy field and so on. Understanding the current CO, and
CH, budget on the earth’s surface and their fluctuations is indispensable to estimate the carbon cycle in the future climate.
However, since the respective contributions of CO, and CH, sources/sinks to atmosphere are difficult to distinguish using
observations of the atmospheric mole fraction alone, the source(s)/sink(s) responsible for the long-term variations have not
been clearly identified yet. The stable carbon isotopes of CO, (denoted as 8"°C) and carbon and hydrogen isotopes of CH,
(denoted as 8'°C and D) provide us additional information for understanding the CO, and CH, cycle, since CO, and CH,
released from and absorbed to each source/sink category has characteristic '"°C (and 8D) value(s). In the presentation, I will
introduce the analytical methods of isotope ratios and show the observation results for mole fractions and isotope ratios of
atmospheric CO, and CHy in the Arctic region.
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