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Period dependence of reproducibility of the geomagnetically induced currents
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The GIC has been evaluated from the magnetic field using the Faraday’s law, i.e., dB/dt [Viljanen GRL1997; Carter et al.,
JGR2016]. On the other hand, Watari et al. [SW2009], analyzing the GIC and magnetometer data in Hokkaido, showed tha
the GIC is not correlated with the dBx,y,z/dt, but well correlated with By. The results indicate that the Ampere’s law relating
the electric current and magnetic field should be included to reproduce the GIC. In this paper, we first made correlation analyse
between the GIC and By with shor&(h) and long £several hours) periods, to examine if the GIC-By correlation is valid
for any space weather disturbances. We found that the correlation is good for short perig@i&cbut poor for long periods
(cc <0.3). To reproduce the long period GIC from the By, we calculated the electric field induced by By in the conducting
Earth. Assuming the Earth be a uniform conductor, we obtained the induced electric field with better correlatieh9 foc
T >several hours). Our technique is based on the convolution of the step response of the uniform conductor and dBy/dt. Th
period dependence of the GIC may be due to inhomogeneous structures of the electric conductivity of the Earth, which remain
one of important issues for prediction of the GIC.



