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Whole Atmosphere-lonosphere Coupled Model (GAIA) for Space Weather/Space
Climate Research
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Space near the earth, called geospace, is a highly complex system, consisting of the solar wind, the magnetosphere, t
ionosphere, and the neutral atmosphere. Those regions have different physical characteristics with different temporal and spat
scales. In particular, the magnetosphere, the ionosphere, and the neutral atmosphere are strongly coupled with each oth
and interaction between the regions is nonlinear and extremely complicated. The geospace environment significantly varies ¢
electromagnetic energy and particles from the sun vary. Furthermore, it is now widely accepted that various types of atmospher
waves in the lower atmosphere and variations of the lower atmosphere generated significantly influence the thermosphere al
the ionosphere. In addition to atmospheric waves generated by meteorological processes, earthquakes, tsunamis, and volca
eruptions also produce acoustic-gravity waves, affecting the upper atmosphere. Therefore, it is essential to consider the enti
sun-earth region as one-system including the ocean and the solid earth. In order to quantitatively understand such a complicat
system, it is necessary to model the entire geospace region self-consistently. We have developed an atmosphere-ionosph
coupled model, which includes the whole neutral atmosphere and the ionosphere. The model is called GAIA (Ground-to-topsid
model of Atmosphere and lonosphere for Aeronomy). Some unsolved phenomena in the upper atmosphere have been alrez
reproduced and studied. The model will be a useful tool for space weather research and forecast. We will report some rece
studies using GAIA, such as upper atmosphere variations during solar eclipses, and effects of lower atmospheric phenomel
on the ionosphere. We will also report our future plans for the development of the next generation space weather/space clima
model.
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