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Optimization of Boundary Conditions for a Global MHD Simulation Model
by Using Data Assimilation
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The global MHD simulation code developed by Tanaka (2010) was used to examine responses of the coupled magnetosphere-
ionosphere system to a sudden southward turning of interplanetary magnetic field (IMF). We assume the inner boundary of the
magnetosphere and a spherical ionosphere at r = 3Re and 1Re. The processes of the magnetosphere-ionosphere (M-I) coupling
are simulated on the inner boundary of the magnetosphere and on the ionosphere. The ionospheric conductivity is calculated
from the solar EUV flux, the diffuse precipitation modeled by the pressure and temperature, and the discreet precipitation
modeled by the upward field-aligned current (FAC). The potential is projected back along the field line from the ionosphere to
the inner boundary. These boundary conditions for the M-I coupling include some scaling factors. These factors are adjustable
and are determined through trial and error. The main goal of this study is optimization of these scaling factors in the boundary
condition by use of a data assimilation technique. In this paper, we introduce the data assimilation process and impact of
optimizing the scaling factors.
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