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Abstract The parameters of the upper atmosphere and ionosphere, such as the neutral wind and conductance, deduced
from widely accepted empirical models are used to calculate the distribution of the electric field and current between
geomagnetic latitudes +72° and 00:00~24:00 MLT on June and December solstices during strong stormsin terms of
the ionospheric current continuity equation. The deviation of geomagnetic and rotation axes of the earth is considered in the
calculation. Except the dynamo effect induced by the neutral wind, the driving electric field across the polar cap and the
region 2 field aligned current, caused by the magnetospheric coupling, are also taken into account. The results show that
onthe June solstice the penetration of magnetospheric disturbances from the auroral zonetomid and low latitude
areasis similar between the southern and northern hemispheres, but is a bit little stronger in the northern one. On the
December solstice, however, obvious asymmetry appeared. The penetration of disturbed current is much stronger in the
southern hemisphere than that in the northern one, meanwhile the penetration of the electric field is stronger in the northern
one. Independent of the southern or northern hemisphere, in the moderate high latitude areas the existence of a eastward
electric field in the midnight ~ dawn region is an expected mechanism, which can be used to explain phenomena found many
timesin our previous works, due to its [WTHX]ExB[WTBZ] upper ward drift effect.
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