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Activities of huge lightning discharge in global electric circuit
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Overall picture of global electrical circuit has been thought as the current system including the Earth, atmosphere, ionospher
and magnetosphere. However, atmosphere, associated with lightning activities, has been main region in the previous studie
Recently, Transient Luminous Events (TLES), such as sprite, was discovered in middle atmosphere and upper atmosphere.
clearly indicated the electrical connection between atmosphere and ionosphere. Currently, it is necessary to develop the ne
model in which we can consider the atmosphere-ionosphere coupling.

Circuit in atmosphere has the upper current in the thunderstorm area, and the down current in the fair-weather area. Earth al
ionosphere configurate the capacitor, in which Earth is positive and ionosphere is negative. The potential difference betwee
them is estimated about 300 kV. The thunderstorm activities are considered as the main buttery of the ionosphere potential ar
lightning discharge and electrified precipitation are regarded as carrier of charge carrier under the thunderstorm.

Previous circuit model was simplified as 2 dimensions. We try to expand the model to 3 dimensions circuit with the estimation
of charge transportation by global lightning activities. We are able to derive it with ELF electromagnetic wave.

Tohoku Univ. group had installed four stations to observed ELF sferics and been obtaining the long-term data. ELF sferics ha
low attenuation, so it can propagate long distance. Therefore, the detection of Q-burst, which is accompanied with huge lightnin
discharge, with the several stations allow us to estimate lightening positions and charge moments with arrival time and bearing.

Although ELF sferics have low attenuation, S/N ratio of Q-burst from distant lightning would be not better. Therefore, it is
difficult to detect Q-burst globally with the uniform rate. Consequently, the new algorism was developed to compensate the effec
of propagation in Tohoku Univ. group.

First purpose in this presentation is to develop the algorism, which detect Q-burst with the uniform rate. We will discuss the
comparison between ELF-data, which is analyzed with above algorism, and satellite data for the global cloud and precipitatior
variation. It enables us to close the mechanism of thunderstorm as the circuit buttery.

Second purpose is observational study with the long-term data. We also discuss the seasonal or diurnal variation for the glob
charge transportation. From these results, it is expected to consider the 3-D mapping of ionospheric potential.
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