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Evaluation of GAIA polar variable model compared with observations
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We are extending the GAIA, Ground-to-Topside Model of Atmosphere and lonosphere for Aeronomy, to include the
magnetospheric variation via electric field deposition and auroral electron precipitation at the polar region and penetration of
the electric field toward mid-to-low latitude. In order to validate the revised model performance in variation of total electron
content (TEC), we compared model outputs with observation results from Global Navigation Satellite System (GNSS) in
both event detail and statistical behavior.

We simulated and analyzed a geomagnetic storm event on September 27-28, 2017. TEC variation and distributions at the
mid-to-low latitude due to penetrating electric field and disturbance dynamo shows good agreement with observations. On the
other hand, there are difference in TEC value and profiles in the polar region between model outputs and observation. Super-
posed epoch analysis of TEC during magnetic storm events over 2019-2020 also shows the similar similarity and difference
with the observation results.

We confirmed that the improvement of the TEC profile in the high latitudes using an electric potential map based on
SuperDARN observations instead of the Wemer empirical model. In this presentation, we will discuss the effect of assumed
auroral energy distribution and improvements.
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