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New developments of atmospheric and ionospheric sciences opened up by ambitious
modeling studies
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The lower atmosphere affects strongly the upper atmosphere to determine its basic structure and variability. For example, th
global warming, which triggers a worldwide crisis, causes the global cooling in the upper atmosphere. In addition to the lower
atmospheric effects, the upper atmosphere also has effects on the lower atmosphere; for example, nitric oxide produced by tl
auroral particle precipitation in the lower thermosphere goes down to the stratosphere to cause ozone depletion. The energ
momentum, and molecule transfer between the atmospheric regions should be essential for long-term variability of a whole plar
etary atmosphere because there are no boundaries in the atmospheric regions.

Recently, space technologies (e.g., GPS navigation and radio wave communications) are necessary for our daily lives. It |
well-known that the ionospheric disturbances caused by the magnetospheric and/or lower atmospheric effects will bring som
troubles of radio wave propagations, namely, navigation, broadcast, and so on. In particular, atmospheric waves originated in tt
lower atmosphere are thought to be important for the ionospheric variability from the recent satellite and ground-based observz
tions.

In order to understand the above mentioned atmospheric coupling processes and ionospheric variations, we have started
veloping of an atmosphere-ionosphere coupled model which will predict the thermospheric and ionospheric weather. Modeling
studies of the thermosphere-ionosphere have been made mainly by groups of the USA and UK. Although their models have col
tributed to understanding of storm-time responses of the thermosphere and ionosphere, these models cannot represent day-to-
(or hour-to-hour) variability of the thermosphere and ionosphere because of the lower boundaries in the models. Miyoshi anc
Fujiwara [2003] developed a whole atmosphere general circulation model (GCM) which covered all the atmospheric regions
from the ground to the exobase. Their GCM calculations show new features of the thermosphere: day-to-day and hour-to-hot
variations caused by the lower atmospheric effects in the upper thermosphere.

A whole atmosphere GCM infuses new breath into studies of the thermosphere. An atmosphere-ionosphere coupled mod
will describe day-to-day and hour-to-hour variations of the thermosphere and ionosphere. In addition, cooperation between th
coupled atmosphere-ionosphere model and observations by ground-based radar and optical instruments, rockets, and satell
(e.g., lonosphere, Mesosphere, upper Atmosphere, and Plasmasphere mapping satellite: IMAP) will enable us to predict/forece
the thermospheric and ionospheric weather through data assimilation into the model. We will show capability of our ambitious
modeling studies for the atmospheric and ionospheric sciences in this presentation.
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