Observation of subauroral ionospheric flows
associated with SAR arcs during the 4 Nov 2021
geomagnetic storm event
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Schematic diagram of the processes acting within an SAR arc.

SAR arc: interactions between the ring current protons and plasmapause particles

- What is the role of the electric field?



ISEE website news on SAR arc
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Figure 1. Map showing the fields of view (FOVs) of the
airglow imager at Paratunka and the HF radar at Rikubetsu.
The radar beam sequentially scans beams 0 to 15 (approxi-
mately from north to northeast). The two circles represent the
FOVs of the all-sky imager at a 630-nm airglow height of
250 km for the zenith angles of 60° (inner) and 75° (outer).

Suzuki et al.
(2009, JGR,
nighttime
MSTID study)




SUPERDARN PARAMETER PLOT 4 Nov 2021
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SD Hokkaido West /East quicklook plots
on 4 Nov 2021

HOKKAIDO WEST RADAR SUMMARY PLOT 4 Nov 2021
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SUPERDARN PARAMETER PLOT
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SD Hokkaido West /East quicklook plots
on 4 Nov 2021 (enlarged time scale)
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Global convection map movie on 04 Nov 2021
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Conclusions

* The 4 Nov 2021 geomagnetic storm event provides a
good opportunity to study the relation between the
SAR arc and electric field (plasma drift) in detail.

e The SuperDARN Hokkaido East / West (HOP) radars
observed the electric field enhancements and
equatorward expansions in association with the SAR arc
activities (intensification and equatorward expansion),
indicating a close relationship between them.

* More detailed analysis (identification of the relative
location between SAR arcs and flows) is in progress.

e Comparison with the satellite data (e.g., Arase) is also
promising.



