Comparative analysis of ionospheric responses to geomagnetic events identified by the AE-index during minimum and maximum solar activity
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This paper presents comparative analysis of ionospheric responses to geomagnetic events identified by the AE-index (AE-storms) during solar minimum and maximum activity. The analysis includes the identification of geomagnetic events based on the AE-index and the calculation of a "reference" ionospheric response. The "reference" response represents the dynamics of the average ionospheric disturbance, obtained using the superimposed epoch method with key moments corresponding to the AE-maximum for winter, spring, summer, and autumn AE-storms. As an ionospheric characteristic, we used the regional electron content (REC), which is the average value of the total electron content (TEC) over all longitudes for the selected latitudinal zone. The ionospheric disturbance represents the relative (percentage) deviation of observed values from the 27-day running average REC. The division of AE-storms into minimum and maximum solar activity was performed according to the following criterion: events that occurred in years with the annual average F10.7-index < 110 s.f.u. were attributed to the minimum of solar activity (193 events), and the remaining events were attributed to the maximum of solar activity (363 events).
An initial analysis showed that the "reference" responses to solar maximum AE-storms are more negative than to solar minimum events. It was hypothesized that this difference is due to the higher percentage of isolated events at solar minimum (44%) compared to those at solar maximum (25%). However, the analysis of only isolated AE-storms confirmed that the "reference" response to solar maximum events is more negative than that to solar minimum events. Larger differences are observed at the equinoxes compared to the solstices, and in the high-latitude zone of the Southern Hemisphere compared to other latitude zones. An analysis of the reasons for the differences in "reference" responses between solar minimum and maximum is the subject of this paper.
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