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Temporal and spatial variations of ionospheric electric fields during
geomagnetic storms and the relation to ionospheric disturbance dynamo
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Geomagnetic storms caused by solar wind disturbances related to a solar
surface phenomenon (solar flare) and a sudden change in the solar wind structure lead to a severe
change in the electromagnetic and plasma environment in a wide region from the magnetosphere to
ionosphere. In this study, we analyzed solar wind, geomagnetic field and global total electron
content (TEC) data to clarify the temporal and spatial variations of ionospheric electric fields and

electron density associated with geomagnetic storms. As a result, a two-cell ionospheric convection

is enhanced significantly in the polar regions and the polar electric field penetrates to the
equatorial ionosphere during the main phase of the geomagnetic storms. Associated with the
instantaneous distribution of storm-time electric field, the electron density enhancement begins in
the midlatitude ionosphere and propagates to the low-latitude ionosphere as the geomagnetic storms
develop.
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