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A numerical study of variations of ionospheric current system using a quasi-three
dimensional dynamo model and Kyushu-GCM
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Sqg and equatorial electro jet (EEJ) current systems are induced by global neutral wind system. The current systems show da
to-day variations. It is shown that the current systems vary day-to-day due to global neutral wind variations (Kawano-Sasaki an
Miyahara, 2008). The current systems can be observed by global daily magnetic fields variations. But it is difficult to investigate
relations between variations of the current systems and global neutral winds by observations.

Kawano-Sasaki and Miyahara (2008) studied the relations between variations of the current systems and global neutral winc
using a quasi-three dimensional equatorially symmetric dynamo model and the middle atmosphere general circulation mods
at Kyushu University (Kyushu-GCM). In this study, the model is extended to include anti-symmetric components based on the
model by Takeda and Maeda (1982), and we simulate non-symmetric current systems.Neutral winds data are obtained by tt
Kyushu-GCM, and global distributions of conductivities are calculated using IRI195 and the monthly mean global distributions at
each UT are used. The geomagnetic field is assumed to be a dipole field. Day-to-day variations obtained by this model simulatio
are only due to neutral winds variations, because no day-to-day variations are included in the model except for the variations ¢
neutral winds.

Numerical results for 5.0 UT at March, June, September, and December show that Sqg-current system becomes stronger in t
summer hemisphere than that in the winter hemisphere, and EEJ is stronger in the equinox months than in the solstice montt
which are qualitatively consistent with the observational results by Yamazaki et al. (2011a,b). The day-to-day variations of
EEJ obtained by our simulation are somewhat smaller than their observational results, but it seems to be reasonable because
simulation does not take into accounts any solar activity and magnetospheric variations. EEJ variations at the time of stratospher
sudden warming (SSW) event in the model are also investigated. It is found that day-today variations become large at the tim
of SSW.
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