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Secular changes in total magnetic field in the eastern Hokkaido &amp;#8211;evaluatior
of large-scale variation by using IGRF-
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Background: There is a distinct magnetic anomaly along the southern coast of the eastern Hokkaido. In this region, geo-
magnetic observation has long been conducted in attempt to detect the piezomagnetism due to continuous loading of contracti
stress which is associated with subduction of the Pacific Plate. Nishida et al. (2004) discussed such a piezomagnetic effect bas
on the total magnetic field data acquired by 1990s. They pointed out that the long term trend in the simple difference of total
field (hereafter, simple difference trend, or SDT) between each magnetic station and MMB (JMA's observatory) differs from
place to place. They attributed the locality of SDT to the piezomagnetism due to plate motion with a special attention to its
spatial pattern (We should here be aware that they assumed a stress sensitivity of one order larger than the typical value fro
laboratory measurements). Subsequent observation by Hashimoto et al. (2010) however revealed that the SDTs in recent peri
are significantly different from those reported in Nishida et al. (2004). Hashimoto et al. (2010) then suspected the contaminatiot
of global-scale secular changes in sub-regional scale SDT. Here we report the procedure to evaluate the global contribution ar
summarize the results.

Evaluation of global-scale changesWe used the IGRF-11 model (IAGA working group V-MOD, 2010) to evaluate the
global-scale secular changes. Year-to-year simple-differenced time series was calculated from the IGRF-11 between each stati
and MMB. Regarding it as the global-scale contribution, the deviated field was evaluated as tectono-magnetic origin. Result:
are as follows. At southern coast stations (AKS, AKN, and HTU), the SDT overwhelms the global-scale contribution, showing
'anomalous’ increase. Meanwhile, variations at NMR and BTK are mostly parallel to the global term, although their trends are
steeper compared to other stations. At NIT, an inland station, deviated field shows a slight decrease relative to the global fielc
As a whole, we should say that the spatial pattern of SDT is not very different from that reported in Nishida et al. (2004).

Anomalous change at NIB:Among all the stations, NIB, the station at the eastern side of Lake Kussharo, showed peculiar
behavior in the late 90s. At the station, magnetic total field was decreasing relative to MMB in the late 90s. However, recent
trend has reversed into increase. Comparing to the global term, the recent part is quite parallel to the model from IGRF, while
the trend in the late 90s does not match at all. This 'anomalous’ part was formerly attributed to the piezomagnetic field by
Nishida et al. (2004). Considering that the present state at NIB is normal, we here suggest another possibility for the decreasir
change in the 90s; relationship to the activity at Atosanupuri, a group of lava domes situated at the eastern side of Lake Kusshar
At Atosanupuri, seismic swarm was observed in 1994 (Motoya and Ichiyanagi, 1996) as well as a distinct inflation which was
revealed by INSAR analysis (Geographical Survey Institute, 2006). The period of magnetic decrease at NIB corresponds to th
one in which the volcano showed gradual deflation. As NIB is located at 4 km north of the deformation center, the observed
magnetic change might be due to cooling magnetization, although detailed modeling is practically impossible since the recor
which is relevant to this event is not enough.
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