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Estimation of ionospheric storm scale using GAIA
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Total electron content (TEC) derived from the Global Navigation Satellite Systems (GNSS) observation network is one of
important parameters to monitor the ionosphere. lonospheric daily- and disturbed-variations change with season, location, ar
local time. lonospheric storm scale, I-scale, is proposed to measure the ionospheric disturbance above the daily-variation cor
pared with the statistical standard deviations binning into the seasonal, latitudinal, and local time dependence [Nishioka et al
2017]. The occurrence ratio of large I-scale values at Japan increases with geomagnetic activities through ionospheric positi
and negative storms. In addition, the disturbed I-scale is often occurred during the geomagnetic quiet condition (Kakioka K-inde»
<4), which contributes more than half of the total number of the ionospheric disturbance. This would be mainly caused by the
TEC variation due to extensions of the geomagnetic equatorial anomaly (EA) up to the middle latitude. Energy input from the
low altitude atmosphere affect the position change of the EA via dynamo effect.

GAIA (Ground-to-Topside Model of Atmosphere and lonosphere for Aeronomy) is a physical model which solves dynam-
ics and chemical reactions of the whole atmosphere region from the troposphere to the exosphere under interactions with t
ionosphere. In order to apply GAIA to the space weather forecast, this study derives the TEC I-scale based on a long-terr
(1996-2016) dataset derived by GAIA. In this presentation, we will present comparisons of statistical variations between GAIA
and observation results, those among locations, and I-scale variation due to solar flux and atmospheric dynamics.
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