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Studies of vertical coupling processes in the Arctic region using a GCM
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It is considered that the Arctic is one of the most sensitive regions to climate change where the temperature rise due to
the increase of greenhouse gas is most distinct. On the other hand, the increase of greenhouse gas does not only warm the
troposphere, but also cool the middle and upper atmosphere. The cooling trend of the middle and upper atmosphere increases
the appearance frequency of polar mesospheric clouds and slows down the recovery of the Antarctic ozone hole. In addition,
it could be partly responsible for the tropospheric climate change through the interaction with some dynamical and chemical
processes. It suggests that the effect of coupling processes between the Arctic troposphere and the middle and upper
atmosphere should be examined in detail as a possible mechanism of the Arctic climate change.

In order to examine the change of vertical coupling processes due to the CO, increase and its impact on the Arctic
warming, our research group plans to perform several kinds of model experiments (e.g., CO, control run, CO, doubling, and
runs with variable model tops) as a part of the GRENE Project using the Kyushu GCM covering the height region from the
ground up to 500 km. The Fortran codes of the Kyushu GCM were already installed on the supercomputer of National
Institute of Polar Research (NIPR), and preliminary runs in which the JCDAS reanalysis data below 30 km was nudged into
the GCM have been performed. Hereafter, we intend to perform several kinds of experiments mentioned above, and advance
the collaborative research with many researchers in the research community using the obtained model datasets. In our
presentation, we will introduce the status of model experiments and their preliminary results concering the vertical coupling
processes in the Arctic region.
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