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Modeling and simulation studies of the planetary upper atmospheres
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Numerical models of the upper atmosphere (thermosphere/ionosphere) have been developed by research groups in UK a
USA since 1980s. Now the models are coupled with solar wind, magnetosphere, and lower atmosphere models to advan
studies of the space weather. Recently, some research groups in USA have started studies of the ionospheric data assimilat
which may enable us to perform numerical prediction of the ionosphere in the near future. In addition to the Earth’s upper
atmosphere, energetics and dynamics of the upper atmospheres in the other planets have been investigated by using numer
models. In cooperation with ground-based and spacecraft observations, models of the upper atmospheres in Venus, Mars, Jupi
Saturn, and Titan have been developed in UK and USA. As well as simulating the observed phenomena, models of the uppe
atmospheres of Venus and Mars have made great contributions to parameterizing the infrared radiation processes under the r
local thermodynamic equilibrium (non-LTE) condition and the gravity waves which are common to the terrestrial planets.

The research groups in UK and USA have taken the initiative of modeling and simulation studies of the upper atmosphere
in the world. On the other hand, we have developed unique models independently: for example, a general circulation mode
(GCM) which includes all the atmospheric regions. The GCM has been coupled with ionospheric models and shows new result
of thermospheric and ionospheric variations. In addition, new models of the upper atmospheres in Venus and Jupiter have bet
also developed. In this presentation, we mention recent studies, outstanding problems, and topics of modeling and simulatior
of the planetary upper atmospheres. We also show our research activities and discuss future targets of the planetary aeronomy
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