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As more activities of humans expand to the space, our society is more affected by space weather. Today, it is known the
communications and navigation using radio propagation between ground facilities and between ground-to-space are subject
the ionospheric state, and that the orbits and operations of satellites are affected by the thermospheric state. Therefore, accur
nowcast and forecast techniques of the upper atmospheric states are becoming more important.

So far, we have developed a whole atmosphere-ionosphere coupled model, called GAIA, by self-consistently coupling sever:
numerical models. The meteorological reanalysis data is utilized in the model with a simple data assimilation method so the
model can reproduce realistic variations which originate from the lower atmosphere.

In this study, we report several improvements of the model we have made recently, such as photochemical reactions, calculatic
method for ion and electron energetics, lower thermosphere parameterization, and so on. The validation of the update model
also shown by comparing the model results with observations.
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