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A study of the global electrical circuit by analyzing atmospheric electric field and ELF
waves data in the polar region
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The global electric circuit is an electric current circuit between the ionosphere and the earth’s surface. Lightings and rainfalls ir
active cumulonimbus storm cells are regarded as the generation of an electromotive force in the circuit. In polar region, little air
pollution which disturbs atmospheric electricity observation provides an ideal environment to monitor an ionospheric potential
change. On the other hand, the magnetosphere-ionosphere current system above the polar region might affect the global elect
circuit. Continuous atmospheric electric-field observations have been carried out routinely at Syowa Station (69.0S, 39.6E)
located on East Ongul Island near the continent of Antarctica. First of all, we showed the relationship between atmospheri
electric-field data and meteorological parameters such as cloud volume and wind speed to extract suitable periods for glob
electric circuit analysis. Meanwhile, ELF magnetic field waveform data obtained on West Ongul Island near Syowa station might
indicate the total intensity of global lighting activity. In this study, we attempt to quantitatively discriminate the components of
currents in global electric circuit such as lightings and precipitations. This may contribute to the discussion about the interferenct
between the global electric circuit and magnetosphere-ionosphere current system.
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