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Identification of electricity generators in the global atmospheric circuit
from the ground-level electric field at high and mid-latitudes
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The main electric generators in the Earth’s global atmospheric circuit (GEC) manifest themselves differently at
different latitudes. The magnetospheric generator and its current system is coupled to the currents in the lower
atmosphere which are generated by electrified clouds located mainly at low and middle latitudes, and the magne-
tospheric effects are significant in polar regions. We investigate the GEC signal in the ground-level DC electric
field measured simultaneously at two distant locations: Hornsund in Arctic (77.00 N, 15.55 E) and Swider at mid-
latitudes (52.12 N, 21.24 E). Diurnal variations of the fair-weather geoelectric field from Hornsund and Swider,
on selected days with low aerosol concentration, are considered, in order to separate the GEC signals due to the
main generators on individual days. In one method we subtract from the Hornsund data the effects of the magneto-
spheric influences using SuperDARN (SuperDual Auroral Radar Network) ionospheric electric potential data. In
the second method we use the Swider data as representing the signal due to the lower atmosphere cloud generator
and subtract it from the Hornsund data. We analyse the diurnal variation of the separated signals and correlations
between them. The magnetospheric effects on ground-level electric field on some days can be greater than on aver-
age which indicates occurrences of stronger electrical coupling between the magnetosphere and lower atmosphere.
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