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The electromagnetic sounding has been widely used to reveal the electrical conductivity structure in the Earth. For shorte
periods than 10000 sec, a plain wave approximation of the EM field may be valid and generally used in magnetotelluric method t
elucidate the structure of subsurface, crust and uppermost mantle. For longer periods than several days, a simple P10 distributi
approximates well the EM variations in global scale and can reveal the structure in a lower part of the mantle transition zone
and lower mantle. In order to unveil the whole mantle structure, intermediate bands are inevitable. The geomagnetic field in thi
band such as Sq field, however, is known to have complicated distributions and careful consideration of a spatial distribution o
the EM variation must be required. On the other hand, geomagnetic observatories are sparsely and unevenly distributed on tl
ground, and thus it is difficult to detect a realistic Sq field distribution from only the on-land geomagnetic observatory data.

In our paper, instead of conventional ways, we use the GAIA (Ground-to-topside model of Atmosphere and lonosphere for
Aeronomy) model to represent a realistic Sq field (e.g. Jin et al. 2011, Miyoshi et al. 2011). The GAIA model is a whole
atmosphere model from the surface to the exobase including the ion and electron dynamics and the dynamo process in tl
ionosphere. It is noted that the GAIA model employed for the Sq calculation assimilates the meteorological reanalysis date
(JRA-55) to the whole atmosphere-ionosphere coupled model. Therefore, it provides us 3-D grid point values of the realistic
electrical current in ionosphere.

By using the Sq model derived from the GAIA and a supposed conductivity model in the Earth, the effect of the global
induction is evaluated to compare the geomagnetic field data on the ground. We choose some quiet days in each season fr
time series of the GAIA model and performed numerical induction modeling in a frequency domain by using the 3-D CIE
numerical code (Koyama et al. 2014). The conductivity structure in the Earth is supposed to be a layered structure with ¢
horizontally heterogeneous structure of ocean-land contrast on the top.

As the results, we found that the vertical magnetic component is reduced by about 50% and the horizontal magnetic componen
are enhanced by 30%. We also found that some phase delays occur due to highly conductive ocean, and they sometimes expl
the observed geomagnetic data better. We should note, however, that the focus of the Sq field is mislocated and thus discrepar
of north-south component between observed and numerical data is large. Then we conducted synthetic test of 3-D inversic
of the electrical conductivity in the Earth by using Sq model and concluded that it is very sensitive to the mantle structure in
200-400 km depth.

In our presentation, we show the forward results of the induction modeling due to the GAIA Sq source and compare the
observed and numerical data. Also we will show a potential to use the GAIA model as the Sq source field to elucidate the
electrical conductivity in the Earth’s mantle.
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