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The impact of Arctic Sea ice loss on the middle atmosphere
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Sea ice in the Arctic has been decreasing in recent decades. It has been reported that the Arctic Sea ice loss affects the
planetary wave activity propagating from the troposphere to the stratosphere, thereby influencing the general circulation in the
stratosphere. In this study, we examined the impact of sea ice loss on the middle atmosphere. The long-term GAIA simulation
data (1989-2021) are used in this study. In GAIA simulation data, the meteorological reanalysis data (JRA-55) are included
in the troposphere and lower stratosphere. Our analyses indicated that the Arctic Sea ice loss affects the Arctic temperature
not only in the stratosphere but also in the mesosphere and lower thermosphere. For example, the Arctic temperature in the
mesosphere (lower thermosphere) with the Arctic Sea ice loss is lower (higher) than that without the Arctic Sea ice loss.
However, our analyses include influences of other boundary conditions such as sea surface temperature and atmospheric
internal variability. In order to examine the effect of the Arctic Sea ice loss more precisely, numerical experiments with and
without the Arctic Sea ice loss should be conducted. By analyzing these numerical experiment results, we will investigate the
impact of the Arctic Sea ice loss on the general circulation in the middle atmosphere.
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