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Evaluating horizontal electric field in the ground corresponding to TEC variatioin prior
to mega earthquakes
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Vertical electric current from the ground to the atmosphere prior to mega earthquake in the epicentral area is discussed whic
is due to electric polarization or electric current source in the hypocentral area causing TEC variation above the epicentral are:
While previous studies assume the vertical electric current density distribution on the ground, the present study discuss the fe
sibility of such mechanism by evaluating horizontal electric field and the Joule heat in the ground corresponding to assume
vertical electric current density distribution on the ground.

Horizontal electric field and the Joule heat are evaluated accompanying the vertical electric current density on the ground. Th
whole space is assumed to be composed of two half spaces which are isotoropic and homogeneous conductors. The elect
current source is assumed to exist at a certain depth as a simple model. As is assumed in a previous study, the vertical elect
current density on the ground is assumed to distribute in an area with 400km times 900km and its intensity 1-100m&in
imum. Considering the electrical conductivity of the air and the ground a$*14nd 102 S/m, respectively, the corresponding
horizontal electric field and the Joule heat on the ground amount to 0.3-30kV/m and 0.9-9000k@&pectively. The scalar
potential on the ground amounts to the order of GV. Considering the specific heat and density of typical rock, the heating on the
ground amounts to 0.3-3000mK/s and larger in deeper in the ground.

The evaluation suggests that discussing the mechanism that TEC variation is due to the charge transfer from the ground to tt
ionosphere prior to mega earthquake should be discussed with expected accompanying phenomena such as horizontal elec
field and the Joule heat.
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