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Abstract

In this study, we present day-to-day variations of the ionosphere driven by the magnetic storm effects using the
3-D electron density outputs from the global ionosphere specification (GIS) built based on COSMIC-2 radio
occultation observations and ground-based slant TECs. Previous studies of ionosphere responses to magnetic storms
mainly using the global ionospheric maps (GIM) which is built by assuming ionosphere observations do not change
much when they rotate with the Earth rotation along time. It is the assumption making ~200 ground-based GNSS
stations provide sufficient data to fit to the spheric harmonic functions for the global TEC maps. However, this
assumption may not be valid during storm period. Another weakness of using GIM is that the 2-D TEC maps only
provide relatively coarse spatial resolutions due to sparse data from adopted ground-based GNSS receivers. On the
other hand, with the global 3-D electron density output in time resolution of an hour or even shorter (20 mins) from
GIS, we can re-exam the magnetic storm effects to mid- and low-latitudes. One of the important features seen by
using COSMIC-GIS is the super plasma fountain effect that drives equatorial ionization anomaly to mid-latitude and
further extend to high latitude through sub-auroral polarization stream (SAPS) electric field and featured by tongue of
ionization (TOI) in the ionospheric with vertical structure revealed. Another important contribution from
COSMIC-GIS is that it can be applied to revisit storm effects at various altitudes. In this report, an super epoch
analysis is performed to study the general and recurrent ionosphere responses to the magnetic storms. We present the
recurrent ionospheric storm features based on 15 minor and 43 moderate to severe magnetic storms (based on Dst)
during 2019 to 2022.
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