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Temporal and spatial variations in the ionospheric electron density and thermospheric mass density can have significant impac
on radio communications between ground and space, and atmospheric drag environments around satellites. In order to nowc
and forecast the upper atmospheric variations and disturbances, a whole atmospheric model, GAIA, has been developed, whi
combines a whole atmospheric GCM, an ionospheric model and an electrodynamics model in a self-consistent manner.

After the initial version of GAIA in 2011, we have revised the mode several times. At present, the latest version is a revised
one in 2013. After comparison between a long-term simulation and thermosphere/ionosphere observations as well as sevel
analyses on specific events of vertical atmospheric coupling, we have noticed that the current version is sometimes not sufficiel
in the quantitative accuracy of reproducing both basic climatological features and some occasional events of upper atmospher
For this reason, we are developing a new version of GAIA by improving several numerical schemes in GAIA and so on. In this
presentation, we discuss first results of the new version of GAIA and comparison with previous version and observations.
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