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On the prediction of plasma bubble occurrence using GAIA
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Recently, prediction of plasma bubble occurrence has become one of the most important issues in space weather foreca
Prediction of ionospheric disturbances requires a high-resolution numerical model of the ionosphere and atmosphere couplir
system as well as real-time ionospheric observations. We have been developing a whole atmosphere-ionosphere coupled mo
GAIA (Ground-to-topside model of Atmosphere and lonosphere for Aeronomy). However, the present version of GAIA does
not have enough spatial resolution to reproduce plasma bubbles directly. Under the present conditions, there are two metho
of predicting plasma bubble occurrence: (1) estimating the linear growth rate of the ionospheric Rayleigh-Taylor instability
(RT-GRT) in the GAIA simulation data and using the value for index of plasma bubble occurrence, and (2) reproducing plasma
bubbles by coupling a local high-resolution ionospheric model (plasma bubble model) and GAIA to predict the occurrence anc
propagation of plasma bubbles. We first studied the method (1). We obtained the maximum of RT-GRT for each day, anc
compared the values with observations of plasma bubble occurrences. The result suggests that large values in RT-GRT tend
correspond to the plasma bubbles occurrence. For the method (2), we are examining the coupling scheme and developing t
coupled model. For both methods, predictive simulation of one day to a few days is necessary for practical use in space weathi
forecast. For the prediction of the atmospheric model part, we are examining two methods: (1) employing the meteorologica
forecast data instead of the meteorological reanalysis data, and (2) running the GAIA model freely without any input for the
lower atmosphere. As for the polar ionospheric disturbances, which have significant effects on the occurrence of plasma bubble
long-term prediction is rather difficult. We will report the current status of the prediction of plasma bubble occurrence using
GAIA, and discuss outstanding problems.
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