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In this study, we analyzed atmospheric CH4 mixing ratio and its
carbon/hydrogen isotope ratio using air samples regularly collected in the North Pacific, Western
Pacific, Syowa Station in Antarctica, and the high latitudes of the Northern Hemisphere. The isotope

data contain information about CH4 sources that contribute to atmospheric CH4 variations. The
observation results over a wide area revealed spatiotemporal variations in the CH4 mixing ratio and
isotope ratios that reflected the distribution and variations of CH4 sources. Furthermore, by
adjusting the conventional CH4 emission estimates to reproduce the observed carbon-hydrogen isotope
ratio of CH4 using an atmospheric transport model, it was found that the increase in CH4 mixing
ratio since 2013 was primarily due to the increase in CH4 emission of microbial origin.
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