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1994 ; FE 255 ,2006)
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Table 1  Occurrence dates and minima of the Dst index ( an

index of global geomagnetic activity level) for se-

lected storm events

I} [a] #z/N Dst/(nT)

2000 424 H 6—7 H -288
2000 4= 7 H 15—16 H -301
2000 4= 8 H 11—12 H =235
2000 4£9 A 17—18 H -201
2001 45 11 A 5—7 H -277
2003 4 10 H 29—11 H 1 H -401
2003 4£ 11 H 19—21 H -472
2004 427 H 22—27 H -197
2005 4£ 5 f 14—15 H —247
2005 4= 8 F 23—24 H -183
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Table 2 Judgment for two case observations on whether they

are upward or downward

N e iE g/ L
H s 1) L, EELEAT
(em™ «s77)
2000-01-05 03:12:26—03:24:22 UTC  2.2208x10’ &
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Table 3 Comparison of the possibility of upward events be-

tween quiet times and storm times
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Fig.1 Satellite observations during (a)03:12:26—03.:24.22 UTC 5 January 2000 and (b) 00:17.:03—00:34.33 UTC 17 Sep-

tember 2000 velocity (m -

(em™

134
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Table 4 Comparison of the possibility of upward events at dif-
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Fig.2

Total observations and the number of upward events during magnetically (a,b) quiet and (c,d) disturbed periods,derived

in (b,d)a positive and (a,c)negative interplanetary magnetic field, respectively
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Fig.3 Total observations and the number of upward events in local summer and winter in the (a,b) Southern and ( c¢,d) Northern

Hemisphere ,during magnetically quiet periods, derived in a (a,c)positive and (b,d)negative interplanetary magnetic

field , respectively
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The geomagnetic activity and seasonal variations of upward ions in the po-
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Based on a large dataset of ion drift velocity measurements onboard the DMSP F13 satellite and interplane-
tary magnetic field measurements onboard the Wind satellite,,a study is made of the plasma bulk upward flowing
ions in the topside polar ionosphere , with an emphasis on the quiet-time and storm-time changes in the distribution
of upward occurrence and the impact of different interplanetary magnetic fields and seasons on the upward occur-
rence.The results show that the storm-time occurrence possibility of upward events is higher than that during quiet
times in both the Southern Hemisphere and Northern Hemisphere.In the Southern Hemisphere and north of the in-
terplanetary magnetic field, the possibility of upward events is higher than south of the interplanetary magnetic
field ;and in the Northern Hemisphere and south of the interplanetary magnetic field,the possibility of upward e-
vents is higher than north of the interplanetary magnetic field. These conclusions are more obvious in the magnetic
storm period than the quiet period.Seasonally,in the Southern Hemisphere,upward events in winter are twice as
likely as in summer,and this is the case during quiet times and north of the interplanetary magnetic field as well
as during storm times and south of the interplanetary magnetic field.Mean while,in the Northern Hemisphere , the
possibility of upward events in summer is greater than in winter, and this is true for quiet times north and south of
the interplanetary magnetic field.

Large amounts of energetic particles are propagated by the dayside soft precipitating particles (1 keV for
ions and 100 eV for electrons) and night side auroral sub-storm particle in jections.This causes the moment trans-
fer and heating of the cold plasma in the polar cap area by fractional heating and the ambipolar diffusion topside
the F region of the ionosphere. At the same time, plasma waves, such as extremely low-frequency broadband
waves,and ion cyclotron and lower hybrid waves, are involved by the convective velocity shear and plasma insta-
bility. Therefore , the cold upflows could be heated into thermal upflows at first,to reach a higher altitude, where
they can be accelerated by the plasma waves into super thermal ions.In this paper,the occurrence frequency of up-
flow events during magnetically quiet periods is less than that during magnetically disturbed periods.This phenom-
enon can be explained by this mechanism.

The seasonal variations of upward ions are discussed in this paper,in that the occurrence frequency in local
winter is higher than in local summer in the Northern Hemisphere. However, the opposite is true in the Southern
Hemisphere.This conclusion is consistent with previous studies in which it was reported that seasonal variations in
ionospheric upflow do indeed exist and that the occurrences are closely related to solar activity and the interplane-
tary magnetic field.Under conditions of solar illumination,the enhanced solar extreme ultraviolet radiation ionizes
the neutral gas.The conductivity of the ionosphere increases, while at the same time the cross-polar cap potential
difference decreases.Therefore,the occurrence frequency of upflows is small in local summer compared with local

winter.
polar ionosphere ; upflowing ions;interplanetary magnetic field ; seasonal variation
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