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Abstract

Geospatial Information Authority of Japan (GSI) has conducted nationwide continuous geomagnetic field
vector observations since 1997. By utilizing these continuous data, we developed 2 types of geomagnetic total
force models by applying Natural Orthogonal Component (NOC) method. One model is constructed from
continuous total force observation data of proton and overhauser magnetometers. The other model is
constructed from continuous 3-component geomagnetic vector observation data of fluxgate magnetometers.
We call the models “scalar model” and “vector model” respectively. We developed the scalar model from total
force observation data of 17 observatories operated by the GSI, Japan Meteorological Agency (JMA) and
Earthquake Research Institute (ERI) and additional 2 observation stations operated by the ERI. We evaluated
accuracy of the model by Leave-One-Out Cross-Validation (LOOCV), and the model reproduces total magnetic
forces at the observatories and stations with the consistency of a standard deviation of 2.6nT. On the other
hand, the vector model is developed from vector observation data of 17 observatories operated by the GSI, the
JMA and the ERI. The model reproduces total magnetic forces at the observatories with the consistency of a
standard deviation of 3.7nT. In order to remove a long wavelength trend of total geomagnetic force from total
force observation data time series around a large volcano, we reproduced time series of total magnetic forces
around Mt. Fuji and removed them from total force observation data at four observation stations around Mt.
Fuji. The detrending revealed that detrended time series of one of the stations, Fujishi, contain clear seasonal
variation with amplitude of 2nT. Time series of another station, Fuji-no-miya, also contain a clear step down
probably caused by piezomagnetic effect with an earthquake in the eastern part of Shizuoka Prefecture on
March 15, 2011.
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Fig.1 Location map of observatories and observation stations.
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Fig.2 Histogram of convergent order.

AL Nocl | Noc2 | Noc3 | Noc4 |Noc5 |Noc6 | Noc7 | Noc8
RMSE 3.35 2.85 2.61 2.56 2.61 2.60 2.62 2.64
1K A LZKREE O RMSE @ 19 5 FHE

Table 1 Average RMSE at 19 stations for each order model.
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Fig. 3 Histogram of convergent order at each component.
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Fig. 4 Location map of total force continuous observation stations around Mt. Fuji.

AT —=FET MR Py RBREZITo LR, B Lldbflo 2 Sz 0 THEERL L 72 6m 25
Rz (BES5K). FUIIZIE, HTFOFEBEMREHNALNL TS, —J, Mo & T, FI
WCBWTHERERZHNER SN, 2000 FE0X ¥ v 7V IIRBIC L MM EICL bOT, 0
% 2011 AR I2 2 T ZE B X, Shimizuetal. (2007) T#HE S 728 B O A A O RBEO R VERR T & [FEE
DHGETHLEEZLND. —F, FIMOT —X TiX, /MillZs (2011) THE S TW5H, 2011 4F
SHILLHOHMEBERBHEBEICLIV R 7oV VAR EZRERNET X v v 7HRHBICHBITX 5
Koot ok, FERORKIZE D EEDONAX v v 7D, FIL IZHBNLTWDHER TR CTX
5.

—JF, X7 MVETAERANE R U RBREIZBWTIE, X7 METVORM E, 0% 2
HZERT DIZHe>TiE, < e LEIE =M DOMEMIERFEOLNTVWILENS SH. FUI B X
O FIZEW T E TS BRI S Thi, o oftEnGonTtng. 22T, Eko 2 AT
BT, X7 METAMIZLD LY REREEZTTo7 (F6). iR LT, ABT—FETLVOHHE
L CHm N R DERENEONTIED, TETNVEORRINCHBE RERZENEEND Z &N
oM ole, ZHIET7 T v 7 A — MENFHTIREKRGEDRH D Z LI K- T, T AERICHE
MAUBHT — % BRICERNRESINGEND L ICERT I EELLND.

102



2007

2008 2009

2007 2008

2010

2011

2012

2013

e P ot ¥ |

5

-5

o FIM

 Jypong P

Q

:

e
8 °

Q i

2007

2008 2009 2010 2011 2012 2013

-10

2007 2008

2008

2010

2011

T
2012

ETOE5R ADT—FFTAEHAVEE LILELOBRSO N LY RERE

Fig. 5 Detrended total geomagnetic force data around Mt. Fuji using scalar model.
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Fig. 6 Detrended total geomagnetic force data around Mt. Fuji using vector model(color dots) and

scalar model(gray dots).
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