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Development of a prediction system of plasma bubble occurrence using real-time
GAIA
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Prediction of ionospheric disturbances is one of the most important issues in space weather forecast. In particular, the
prediction of plasma bubbles becomes more and more important because plasma bubbles have significant influences on
social infrastructure such as positioning using GPS and communication systems. Prediction of plasma bubbles requires a
real-time numerical model which is able to reproduce and predict ionospheric conditions as well as real-time ionospheric
observations in the low-latitude region. We have been developing an atmosphere-ionosphere coupled model GAIA, which
includes the whole atmosphere and ionosphere self-consistently. Although present version of GAIA does not have enough
spatial resolution to directly reproduce plasma babbles, it may be possible to deduce the occurrence of plasma bubbles from
ionospheric conditions in GAIA. In our previous study, we found that the linear growth rate of the ionospheric Rayleigh-
Taylor instability (RTI) obtained from GAIA data can be used as an index of plasma bubble occurrence. The result indicated
that larger RTI growth rate tends to correspond to larger probability of plasma bubble occurrence [Shinagawa et al., 2018],
suggesting the possibility of numerical prediction of plasma bubble occurrence. However, it was not certain whether or not
it is possible to predict the occurrence of plasma bubbles one or two days in advance with enough accuracy. Recently, we
have started to operate a real-time GAIA simulation at NICT, which is able to provide ionospheric parameters about two days
in advance [Tao et al., 2020]. Using the real-time GAIA, it is technically possible to predict the plasma bubble occurrence
in about two days in advance. We are currently developing a plasma bubble prediction system at NICT using the real-time
GAIA. We will report the current status of the system, and discuss future prospects and problems.
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