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Abstract

General Circulation Models of the Earth's thermosphere and ionosphere started in the
1980s as a tool to understand the processes in the Earth's upper atmosphere. As the
complexity of Space Weather processes in the terrestrial system became appreciated it
was realised that detailed models would be needed to understand the interplay of effects.
The models have thus grown in complexity to match the increase in knowledge as the
years have passed. There have been a number of attempts to couple models that simulate
the processes of solar-wind magnetosphere interaction, magnetosphere-ionosphere
coupling and further coupling into middle and lower atmospheres. This means modelling a
wide dynamic range and several completely different chemical and morphological regimes.
we will look at the history of the progress of the modelling work, concentrating particularly
on thermosphere-ionosphere modelling, but seeing also how this can be coupled to above
and below and what we might expect to see from such coupling. The complexity of
magnetosphere, ionosphere and atmosphere modelling reflects the complexity of the
processes under study, and there seem still to be surprises in store.
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