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During geomagnetically disturbed conditions, geomagnetic induced currents can cause severe damages on our life. It hi
become thought that such strong GIC flows at high latitudes. The direct cause of the GIC is the geomagnetically induced electri
field on the ground. In order to evaluate the GIE, we need to solve the propagation of electromagnetic fields from the curren
source that is presumably located in the ionosphere and the magnetosphere. Previously, estimation of GIE has often been me
with 1D conductivity models and plane waves because small inhomogeneities of the ground conductivities are thought not t
play a significant role. However, the GIE depends largely on the structure of the ground conductivities, known as the coas
effect. Japan has complicated structures of the ground conductivities due to volcanos and plate boundaries. The purpose of t
study is to understand the effect of the 3D treatment of the ground conductivity on GIE. We simulated the propagation of the
electromagnetic fields by using the FDTD method.

Simplified structures of the ground conductivities were tested for qualitative understanding of GIE. For the sake of simplicity,
we also assume simplified ionospheric currents as a source current. First, we changed only ionospheric current. When w
introduced a pair of two vertical line currents, charge is accumulated in ionosphere, resulting in localized, small GIE on the
ground below the line currents. Second, we introduced different ground structures. A uniform sheet current is assumed to flow il
the ionosphere. For an island with a bay and an island with a peninsula, GIE was enhanced near the edge of a bay, or peninsula
a factor of two. For an island with a mountain, the current penetrates vertically into the interior of the ridge of the mountain, and
GIE has local maxima at foots of the ridge. These maxima are as great as GIE at the coast. For a land with a large conductivit
region, such as magma, embedded in the ground, the phase of the electric field is different from ambient. We will discuss th
GIE on the ground having complicated structures in terms of current lines and charge distribution.
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