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Abstract

A geomagnetic storm is a disturbance of Earth’ s magnetic fields. A severe storm can lead to the
temporary or permanent loss of satellites and also the damage of ground power systems. It 1s thus important
to figure out the interplanetary causes of geomagnetic storms. In this study, we use the geomagnetic index
Dst and the solar wind and interplanetary magnetic field (IMF) quantities provided by OMNI database to
analyze the geomagnetic storms during solar cycles 22 to 24. The magnitude of each storm event is defined
by the minimum of Dst index. According to the selection criteria of isolated storm we made here, the cases
with multiple local minima in Dst profiles are excluded, which may result in the less number of severe
storms in our database. We find that the severe events can even occur during solar minimum. The
correlation coefficient between southward IMF Bz and storm magnitude is 0.80, and the correlation is 0.64
for solar wind dynamic pressure P and storm magnitude. We further estimate the empirical formula of
storm-time Dst minimum 1n terms of solar wind parameters. It 1s shown that the empirical relation and the
Bz threshold for storm occurrence derived from cycle 24 is better fitted the storm events in cycle 25 than

those from cycles 22 and 23.
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