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Fig. S1 Temporal evolution of V,, and B, in the XY-GSM plane in the global MHD simulations
during T'=3-9 minute.
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Fig. S2 Up panel:The distribution of Vi, Vi in the XY-GSM plane at 12:54UT. Bottom panel:
ionospheric convection maps from SuperDARN during 12:52UT-12:56UT.



invariant latitude: 71°-74°
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invariant latitude: 65°-70°
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Fig. S3 Global simulation results of FAC and Vj with an infinite 108S ionosphere conductivity in
a test run.al-d1) EWOgram of FAC and Vj, the root mean square of FAC and V, in the invariant
latitude 71°-74°. a2-d2) EWOgram of FAC and Vj, the root mean square of FAC and V4 in the
invariant latitude 65°-70°.
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Fig. S4 Observations from Cluster 4 near the bow shock for the event
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