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In situ stress sensitivity of the piezomagnetic effect estimated by a comparison betweer
observation and simulation
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The stress changes within the Earth’s crust accompany the magnetization changes of the ferromagnetic minerals via the mec
anism of the piezomagnetic effect, which yield changes in the geomagnetic field on the ground surface. However, whether or nc
they can be detected by observations is not clear because it relies on the stress sensitivity, which is the proportional coefficie
between applied stress and magnetization changes. It is though that the stress sensitivity is not a constant but it depends
components and size of the minerals. The objective of the present study is to estimate in-situ stress sensitivity of the crust in th
Tokai area.

In case that a certain distribution of stress change is given, the spatial pattern of changes in the geomagnetic field due to tt
piezomagnetic effect can be calculated. In such a case, therefore, we can estimate the stress sensitivity by comparing the the
retical and observed values. If they correlated each other, the stress sensitivity is given as the proportional coefficient. If not, o
the other hand, we can obtain the upper limit of the stress sensitivity depending on the accuracy of the data. In the present stuc
we have conducted the comparison at four geomagnetic observation sites in the Tokai area.

Tokai area is located near the plate boundary where the Philippine Sea Plate is subducting beneath the Eurasian Plate. U:
ally, the subduction causes a continuous stress accumulation. During the period from 2000 through 2005, however, some of tt
stress had been released through an aseismic slip on the plate boundary, the Tokai Slow Slip Event(SSE). We have conducted
comparison between theoretical and observational geomagnetic variations in two periods with and without the SSE. By using th
data from these two different phases, we can expect that the reliability of the result increases.

In calculation of the theoretical values, we have used the back-slip estimation based on the GPS data given by Ohta et al.(200
and analytical expression of the piezomagnetic field due to inclined rectangular fault given by Utsugi et al.(2000). On the othel
hand, we have used night-time means of the geomagnetic field intensity records as observed values. In order to remove the effe
of the main field variation and to extract the local features which are originated from the crust, correction by using the regional
geomagnetic reference field which represents the spatial gradient of the secular changes in the geomagnetic field variation h
been applied to the data.

The comparison between the theoretical and the observed values exhibits a good correlation, which suggests that the piez
magnetic field is a main cause of the local features in the geomagnetic secular changes in the Tokai area. By the proportion
coefficients, in-situ stress sensitivity is estimated to be approximately 8:6®E0', which is larger than those obtained by the
earlier studies at other areas (e.g., Nishida et al., 2004). This result implies that the magnetic observation can be one of tt
effective ways to monitor stress changes in the Tokai area.
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