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X-rays and ultraviolet rays associated with solar flares reach the Earth and stimulate an ionization of neutral particles in the
daytime ionosphere, which changes the ionospheric current in a very short time, and this effect can be observed as drastically
changing geomagnetic field perturbations [Campbell, 2003]. There are two types of magnetic field perturbations: positive
SFE, in which the magnetic field becomes stronger than just before a solar flare, and negativin 83Fkch the magnetic
field becomes weaker [Yamazaki et al., 2009].

Rastogi et al. (1996) stated that the positive variation of the magnetic field (SFE) through the equatorial region is a result of
the enhanced equatorial electrojet (EEJ), while the negative variation] 8Fhe morning and evening side of dip-equator
is a result of the enhanced counter electrojet (CEJ).

However, generation of SR&round local noon dip equator is also reported [Rastogi et al., 2003; Yamazaki et al., 2009;
Rastogi et al., 2013]. Yamazaki et al. (2009) reported two uniquex8kts. They suggested that this phenomenon may
be caused by an increase in electrical conductivity in the lower part of the E layer due to X-class flares and the penetration
of a westward electric field into the magnetic equatorial region due to the northward turning of the interplanetary magnetic
field (IMF) Bz. On the other hand, Rastogi et al. (2013) examined the same event and proposed that this typevas SFE
enhanced partial CEJ by solar flares. However, reports ort8kte are limited, and it remains an open question what kind
of ionospheric environment causes SFE

To clarify the generation mechanism of the unique §HEis indispensable to understand the detailed structure of the
ionospheric current system. The purpose of this study is to understand the generation mechanism of urnigreesi-E
noon time by developing a methodology that can quantitatively analyze the geomagnetic variations during solar flares times.

In this study, we investigated the relationship between the amplitude of equivalent current variations converted from the
ground magnetic field and latitude for 6 cases of SFE and 4 cases ef $¥fa sets are magnetic field data from MAG-
DAS/CPMN and X-ray data from GOES satellite. As a first result, in the events where only SFE occurred, a W-shaped
fluctuation was observed: the increase rate was the largest around the dip equator, the increase rate decreased as the latitude
increased, reached a minimum around 20-30 degrees north-south, and the increase rate increased again toward higher lati-
tudes. On the other hand, no such latitudinal dependence was observed in the event wkeceBFdel. In this presentation,
we will examine the initial results by increasing the number of cases and report the physical mechanism that causes the global
structure of SFE and SRE
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