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Magnetic properties of soil in the JIMA magnetic observatories and its relevance to
geomagnetic observation
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Baseline values of fluxgate magnetometers installed at three IMA magnetic observatories, which are measured once a week
obtain absolute geomagnetic values from observed geomagnetic variations, display annual variations with a maximum amplitud
of 5 nT and in phase with ground temperature variations at a depth of 1 — 2 m. A possible origin of annual variations is change
in magnetization of soil due to change in ground temperature. In order to examine the effect of the temperature change on sc
magnetization, we measured magnetic properties of soil samples collected from the observatories. Induced magnetization of s
samples in a magnetic field of 0.05 mT ranged within 0.05 — 1.7 #m?/kg and temperature dependence of magnetization
ranged within 0.3 — 14 x 10 Am?/kg K, except for a highly magnetic sample which was collected from a depth of 4 m in
Memambetsu Observatory. Based on the measured magnetization and its temperature dependence of samples from Memambe
which shows the largest values among the samples from the three observatories, we estimated the distribution of geomagne
field and its annual variation produced by soil magnetization. Estimated maximum amplitude of annual variation in geomagnetic
field is 7 nT, which is consistent with the observed annual variation in baseline value of magnetometers.
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