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Time and spatial development of ion upflows during substorms
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We have studied characteristics of ionospheric ion upflows during auroral substorms, by using simultaneous EISCAT rada
and IMAGE satellite data obtained between 2000 and 2002. During the substorm expansion phase, upward ion velocity and flu
increased in the whole auroral bulge. In particular, strong upward ion flows with the velocity of about 200 m s-1 were seen at the
high latitude boundary of the auroral bulge, and also at the high latitude side in the bulge. During the substorm recovery phase
the upward ion velocity decreased in the auroral bulge, but ion upflows still frequently occurred at the high latitude boundary
of the bulge. Furthermore, ion upflows were intermittingly seen at the high latitude side outside of the auroral bulge during the
recovery phase. We discuss what causes these characteristics of ion upflows based on the characteristic of the electric field &
particle precipitation during substorms.
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