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coupling. Substorm onset locations have a great dependence of solar wind parameters. Based on 4193
auroral breakup events identified by Frey et al. from about 5 years IMAGE FUV data, we statistically
study the distribution of substorm onset locations and substorm expansion duration time under different
Interplanetary Magnetic Field (IMF) conditions in southern and northern hemispheres. It is found that
the occurrence rate of a substorm is relatively bigger under southward IMF than northward IMF. The
maximum value of substorm AF index is above 600 nT under southward IMF, and increases with the
evolution of southward IMF lasting time. While the maximum value of substorm AFE index is beneath
500 nT under northward IMF, and decreases with the evolution of northward IMF lasting time. The
substorm onset magnetic latitude is around 65°— 70°. With the lasting time of northward/southward
IMF exceeding 80 minutes, the substorm onset magnetic latitude in the northern hemisphere lower with
the evolution of IMF lasting time. The substorm onset is around 22:15—23:15 MLT. It’s irregular under
different IMF lasting time. The average expansion time of substorm is about 10 minutes larger under

northward IMF than southward IMF. It indicates that the speed of substorm energy release and
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dissipation is faster under southward IMF with intense substorms.
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Table 1

Correlation coefficient of substorm onset magnetic latitude in southern/northern hemisphere and

southward /northward IMF duration under different shifted time

Shifted time/min

Northward IMF

Southward IMF

Northern hemisphere

Southern hemisphere

Northern hemisphere Southern hemisphere

25 -0.53 0.14
30 0.45 0.07
35 -0.64 -0.11
40 —0.58 -0.14
45 0.04 0.28
50 -0.08 0.34
55 0.13 0.34
Average -0.37 0.19

~0.77 0.37
0.62 0.42
-0.81 -0.05
-0.68 0.24
0.81 0.03
-0.62 0.21
-0.71 0.01
~0.72 0.18
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