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There is an area called “South Atlantic Anomaly: SAA” above Brazil where the geomagnetic field is weaker than sur-
rounding area and a lot of high energy particle fall in this area. When the spacecraft approaches SAA, some breakdowns may
occur due to high energy particles falling from radiation belt. Also, it is known that SAA is moving particularly to the west
and the amount of change is approximately 0.2 degrees per year [Jones et.al., 2016]. Therefore, when we operate spacecrafts,
it is important to check the position of the SAA and make some measures such as avoiding that area.

In this research, we investigate geomagnetic field at altitudes below 2,000 km by using some data in near Earth obtained
by Magnetic Field Experiment (MGF) which is scientific magnetometer onboard the ARASE satellite [Matsuoka et.al., 2018].
We examined spatial distribution by calculating the difference between the magnetic field observed by MGF and the Inter-
national Geomagnetic Reference Field (IGRF) 14 model every year from 2017 to 2024. By conducting differential analysis
with IGRF model, we can extract local and annual geomagnetic field fluctuations obtained from satellite observations based
on the main geomagnetic field originating from the inside of the Earth. This method enables quantitative tracking of phe-
nomena such as the westward shift and expansion of the SAA. From 2017 to 2022, particularly at altitudes of 800 km, we
confirmed that the weak magnetic field region observed above Brazil was moving westward and that the difference region
was expanding.

The weak geomagnetic field region has been observed in detail by the Swarm satellites, orbiting at altitudes of 450km
[Finlay et al., 2020]. On the other hand, Arase Satellite has been covering the medium altitude region including 460~1000km.
Thus, we can reveal the spatial extension and annual changes of the SAA in this region.
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