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SuperDARN HOP radars observation of ionospheric convection associated with
low-latitude aurora events at Hokkaido, Japan
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The SuperDARN HOkkaido Pair of (HOP) radars, consisting of the Hokkaido East (2006-) and West (2014-) radars, are the
SuperDARN radars located at the lowest geomagnetic latitude (36.5 degrees), and have been continuously measuring ionosphe
convection at high to subauroral and middle latitudes with high temporal resolutions (&lt;= 1 to 2 mins). These radars enable us
to study the two-dimensional evolution of ionospheric convection ever 1 or 2 minutes.

In this paper we study two low latitude aurora events observed in Hokkaido, Japan from 15 to 19 UT on March 17, 2015
and from 1900 to 2030 UT on December 20, 2015, identified using optical instruments such as all-sky CCD camera, wide fielc
of view digital camera and meridian scanning photometer. Both events occurred during the main phase of the relatively large
geomagnetic storms with minimum Dst of -223 nT and -170 nT respectively. The ionospheric convection at mid-latitude regions
associated with the low-latitude auroral emission is characterized by (1) transient equatorward flows up to about 500 m/s in thi
initial phase of the emission (the geomagnetic field data at Paratunka, Far East Russia show corresponding negative excursic
in the D component), and (2) sheared flow structure consisting of westward flow (about 500 m/s) equatorward of eastward flov
(2000 m/s), with the equatorward boundary of auroral emission embedded in the westward flow region which expanded up t
below 50 deg geomagnetic latitude. These observations imply that the electric field / convection distribution plays important roles
in continuously generating the low latitude auroral emission. In particular the observation of the equatorward flow (dawn-dusk
electric field) up to as low as about 50 deg geomagnetic latitude is the direct evidence for the presence of electric field to drive
ring current particles into the plasmaspheric regions.
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