ﬁﬁﬂﬁ@ﬂ@%ﬁﬁﬂ%(ﬁﬁ)
EARE - A & ERED) - FKIEE - Bl (B UBLINET i)

Absolute magnetic measurements in the eastern Hokkaido (2)
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Junpei Shimizu, Tomofumi I (Memambetsu Magnetic Observatory, JMA)

Abstract

Hokkaido University operates eight continuous magnetic stations in the eastern Hokkaido. It was previously
reported that rates of secular change in the differential total field shows a systematic spatial pattern in this region,
suggesting the piezomagnetic effect which may be related to the plate motion. We measured magnetic declinations
and inclinations at these stations. Such angular measurements enabled us to evaluate an apparent change due to
so-called the orientation effect, which is inherently contaminated in the differential total field. We found that such
apparent changes were not so large compared to the real ones which differ from site to site. As it is also found that
recent trends of such secular variations considerably differ from those measured in the 1990s, the piezomagnetic
model which was proposed in Nishida et al. (2004) should be revised in the future. We also examined long term
changes at some 1st-order magnetic sites of GSI and found that such an anomalous magnetic change may have a
length scale of at least 100 km in EW direction. To focus on the tectonomagnetic changes, discrimination of a

core-origin secular change will be necessary.
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Fig.1: Magnetic stations in the eastern Hokkaido. Circles indicate the magnetic stations of Hokkaido University. MMB denotes
Memambetsu Magnetic Observatory of JMA. Rectangles show the 1st order magnetic repeat points of Geographical Survey of Japan.
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Fig.2: Estimated orientation effect from 1970 to 2009 in the simple total field difference between AKS and MMB. Three component
secular variations are assumed to be common to the two stations. Unit of the vertical axis is nT.
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Fig.3: Total field changes referred to MMB (daily averages of simple difference). Dashed lines are linearly fitted trends. Solid lines
indicate the estimated trends without orientation effects. Unit of the vertical axis is nT.
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Fig.4: Rate of change in the total field referred to MMB. Original plot is from Nishida et al. (2004). Circles indicate the rates in
1990s which are reported in Nishida et al. (2004) (left axis). Dashed curve shows the piezomagnetic calculation (right axis).
Rectangles indicate the rates after 2004.

60 LTI S T T . O R O R IO, O T T A AR S NS AN L G T I
: [ —a— AKS ]
50 [ | | | ! H«-—Eemﬁt_’o =]
—o— Kushiro E
#iﬁﬁﬂt@iiﬁﬁﬁ | —«— Shibetsu
40 _ 1 1 ! ; ! ! =
30 | .
& X
20 | -
10 b
0 ;
-0 v v v b e b e I U BErERPRRF !
1970 1975 1980 1985 1990 1995 2000 2005 2010

5K E LSRR (BIEE - RE - ) ISR 2R L (KRl E OBAIE) . KR ARNTRE RIS
BT DM CKRE -, 1994).

Fig.5: Total field changes at GSI 1st order repeat sites (Kushiro, Nemuro, and Shibetsu) as referred to MMB. The thick line with
rectangles shows the change at AKS (Oshima et al., 1994).
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Table 1: Results of the absolute measurements
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