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Connection mechanisms between the stratosphere and ionosphere during stratospher
sudden warmings studied by the GAIA model

# Hidekatsu Jin[1]; Yasunobu Miyoshi[2]; Hitoshi Fujiwara[3]; Hiroyuki Shinagawa[1]; Ken T. Murata[1]
[1] NICT; [2] Dept. Earth & Planetary Sci, Kyushu Univ.; [3] Faculty of Science and Technology, Seikei University

http://seg-web.nict.go.jp/GAIA/

It has been known recently that the effects of stratospheric sudden warming (SSW) extend not only within the middle at-
mosphere but even to the upper atmosphere. SSW itself is known to occur as a result of the interaction between the upwa
propagating planetary waves and background meridional circulation. The interaction basically occurs in the polar stratospher
On the other hand, recent observations suggest that significant modulations appear in the low latitude ionosphere during SSW
The physical processes have not been established yet for the connection between the two regions of separate altitude as well
separate latitude. Several mechanisms have been proposed so far, such as (i) the nonlinear interactions between the plane
waves and migrating tides which eventually modulate tidal property in the ionospheric dynamo region through generating non:
migrating tides, (ii) amplification of lunar tide, and (iii) amplification of terdiurnal migrating tide. Jin et al. [2012] has proposed
another mechanism in which (iv) semidiurnal migrating tide amplifies in the low latitude stratosphere and propagates upwarc
to the dynamo region, based on the results from a whole atmosphere-ionosphere simulation and global observations made
COSMIC and TIMED/SABER satellites.

We have developed a whole atmosphere-ionosphere coupled model, named as Ground-to-topside model of Atmosphere a
lonosphere for Aeronomy (GAIA). As a recent progress, we have assimilated meteorological reanalysis data (JRA25, provide
by Japanese Meteorological Agency) into the lower atmospheric part of the GAIA model, which enables the model to conduc
realistic atmosphere-ionosphere simulation. By making use of the long-term database of the JRA25 as well as the NICT scienc
cloud, huge data storage for the output from the GAIA model, we carry out long-term whole atmosphere-ionosphere simulation
In this study, we analyze several SSW events reproduced by the simulation and discuss the mechanisms for the linkage betwe
the polar stratosphere and the low latitude ionosphere for each event.
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