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Response of the upper atmosphere to doubling CO2 with GAIA model

# Yusuke Nakamoto[1]; Huixin Liu[2]; Yasunobu Miyoshi[3]; Chihiro Tao[4]
[1] Dept. Earth Planet. Sci, Kyushu Univ.; [2] None; [3] Dept. Earth & Planetary Sci, Kyushu Univ.; [4] NICT

Many observations and models show that increasing @0uld result in temperature decreases in thermosphere. Better
understanding of this global cooling in thermosphere will benefit long-term satellite orbit prediction. The purpose of this study is
to evaluate the effect of increasing €an thermospheric temperature and circulation. Using the GAIA model, two experimental
simulations are performed. The first is for the year 1997 with observed\v@ies, and the second is with douled TQVe
examine the difference between these two simulation results by subtracting values of the first run from the second run (doubl
CO? - base CO). Results indicate that the strong cooling peak (*-60K) in upper thermosphere occur between S45-N45 in equinox
and this peak moves to summer hemisphere in solstice. Background meridional circulation with dotilEet@hger than one
with base CO by “10m/s. For better understanding of those change, contribution of heating/cooling processes in thermosphere
such as solar radiation, infrared radiation and heat conduction, is examined. We found notable change of solar heating (200K/da
that affects cooling peak moving in solstice mainly. Combined with changes in the meridional circulation, these changes produce
the thermosphere cooling. Furthermore, tidal changes are also examined, which reveals significant increase in amplitude of DW
but decreases in SW2, and slight increases in DE3 above 150 km altitude.
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