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Estimation of geomagnetically induced current (GIC) using the global MHD sim-

ulation of the magnetosphere
#Shinichi Watari),Aoi Nakamizd’,Yusuke Ebihar&
(INICT,NICT,(®RISH, Kyoto Univ.

The National Institute of Information and Communications Technology (NICT) is performing the real-time global magneto-
hydrodynamics (MHD) simulation of the magnetosphere by the improved REProduce Plasma Universe (REPPU) code to
predict a risk of surface charging of satellites and aurora activities. As the input data, this simulation uses the data from the
Deep Space Climate Observatory (DSCOVR) satellite, which observes solar wind at the L1 point of approximately 1,500,000
km in the solar direction from the Earth. As the result, it is possible to predict variations in the magnetosphere approximately
an hour ahead. We will report on the estimation of geomagnetically induced current (GIC) using the global MHD simulation.

The electric field and current in the ionosphere are calculated by projecting the field-aligned current on the inner boundary
of the simulation at 3 Re to the ionosphere. The variations of geomagnetic field on the ground can be obtained from the
calculated ionospheric current using the Bio-Savart’s law.

At high latitudes, GIC can be estimated using the geomagnetic field variations obtained by the simulation because con-
tribution of the aurora electrojet to them is large. However, contribution of the ring current to geomagnetic field variations
during geomagnetic storms is large at middle and low latitudes. We examined to estimate the variations by the ring current
using the cross-polar cap potential obtained from the simulation and compared them with the GIC data. In this regard, the
GIC observed at substations around the Kanto area in association with the geomagnetic storm was analyzed.
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