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Evaluation of climatological features of global thermosphere and ionosphere re-
produced by a whole atmosphere-ionosphere model GAIA

#Hidekatsu Jil, Yasunobu MiyosH?,Chihiro Tad’,Hiroyuki Shinagaw® ,Hitoshi Fujiward)

(INICT,?Dept. Earth & Planetary Sci, Kyushu Uni¥Faculty of Science and Technology, Seikei University

Temporal and spatial variations in the ionospheric electron density and thermospheric mass density can have significant im-
pacts on radio communications between ground and space, GNSS navigations, orbits of satellites and space debris, and so on.
In order to nowcast and forecast upper atmospheric variations and disturbances, a whole atmospheric model, GAIA, has been
developed. A number of minor and major revisions have been made to the model since the previous major update in 2013,
including addition of ion compositions and chemical reactions, revisions of ion dynamics and energetics equations, replace-
ment of input solar irradiance model, and so on. For validation, we compared monthly averaged variations of thermosphere
and ionosphere reproduced by the previous and current versions of GAIA with global observations of upper thermospheric
mass density by satellites (CHAMP, GRACE and SWARM) as well as with global and local ionospheric observations by
GNSS-TEC and ionosondes. The results suggest that the current version of GAIA generally reproduce better climatological
variations of thermosphere and ionosphere as compared with the previous version. However, we also found that there are
still disagreements between GAIA and observations, in the ionospheric variations in some regions and local times. We will
make some numerical experiments and further comparisons with observations to identify which factors in the model lead to
the disagreements with observations. We will report how the latest version of the model can reproduce averaged features of
thermosphere and ionosphere, and discuss subjects to be improved in the future.
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