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Abstract

The Geospatial Information Authority of Japan (GSI) has conducted geomagnetic surveys all over Japan since
around 1950. In addition, we established both 3 geomagnetic observatories in a sequential order from 1956 to
1980 and nationwide 11 observation sites in 1997 in order to collect continuous total force and vector
components of geomagnetic field respectively. Those data have been not only opened in public but also used
for making the “Geomagnetic Charts of Japan” which describe a normal state of a geomagnetic field over Japan.
GSI had published the charts every 10 years since 1971 for the epoch 1970.0 and the newest one was done in
2011 for the epoch 2010.0. On the other hand, there were also some requests for shortening its period to every
5 years which is same interval as world geomagnetic models such as the International Geomagnetic Reference
Field (IGRF) and the World Magnetic Model (WMM). In order to live up to this demand, we developed a new
method based on the principal component analysis to reproduce the fully reliable magnetic field model with less
data. GSI released the new chart for the epoch 2015.0 in December 2016. We report here the detail of both our

new method and the product.
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FIG.1 Score map of the observation point used to Geomagnetic Charts of Japan for the epoch 2015.0
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Table 1 self-evaluation and outside-evaluation of the model

PN A A HL 5 FEAT (LOOCV)

RMSE X [nT] |Y[nT] |Z[nT] X[nT] | Y[nT] |Z[nT]
B

LIl (ESA) 3.26 2.46 1.20 3.93 2.80 1.32
AR (MI1Z) 2.61 2.11 1.44 3.02 2.49 1.56
JERF (L (KNZ) 1.31 4.01 2.68 3.40 7.12 3.34
i B (MMB) 2.76 3.07 4.08 3.48 5.49 7.85
fifi i (KAK) 0.80 2.03 1.45 1.08 2.10 1.52
R (KNY) 2.44 1.05 2.03 3.10 1.30 2.33
I (AKA) 1.77 5.28 2.55 2.95 6.81 2.82
i (YOK) 4.30 3.04 2.30 5.09 3.57 2.54
HHE (SIK) 3.97 3.30 2.40 4.50 3.94 2.94
I (HAG) 8.87 4.25 9.80 10.76 4.29 11.74
#ZHFf (YOS) 1.85 2.12 4.22 3.03 2.41 5.83
I (TTK) 4.93 3.79 4.22 6.81 4.53 6.67
I (KUJ) 1.16 3.10 3.60 1.82 3.63 4.53
i (OKI) 2.06 4.56 3.57 3.67 7.58 11.70
R 3.01 3.16 3.25 4.05 4.15 4.76
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Fig.2 Comparison of RMSE by each spline
2k NBMFMOBRELTHBLONIZERXTS 4 ViED RMSE
Table 3 self-evaluation of each method
D [min] I [min] H [nT] Z [nT] F [nT]
Regularized 277 4 (¥ ) 0.74 0.77 7.00 14.54 11.89
surface A 75 A 2.13 1.90 21.58 34.35 30.52
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Table 4 outside-evaluation of each spline

D [min] | I [min] H [nT] Z [nT] F [nT]
Regularized 2 77 4 > (#xi#) 17.63 15.65 180.80 | 276.10 | 246.15
surface 2 75 A 16.92 14.50 172.33 | 259.31 | 234.16
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ZNE

FHIR A T D L, FHEBROMEEN 7Y —VBEABA T T A EOTBEICR>TWD. T,
surface 277 A VIETIHBONICEHINTLE-2ER, X0 EAMEIZTWE CHEEAFHM S D
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Geomagnetic Charts of D for the epoch 2015.0 using greenspline(Regularized) tension 0.02
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Fig.3 Changes in Geomagnetic Charts of D due to differences in spline
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F 4K WMKE2015.0 FEICEHEST 2ELART—4
Table 4 Major public data related to Geomagnetic Charts of Japan for the epoch 2015.0
NHT =4 etk 7 1k URL
i< X 2015.0 #1E PDF /M ERBZ MY | http://www.gsi.go.jp/buturisokuchi/menu03_magnetic_chart.html#menu01

A —EX iP5 A (X http://www.gsi.go.jp/buturisokuchi/menu03_magnetic_chart.html#menu03
i —%& txt JE =X http://www.gsi.go.jp/buturisokuchi/menu03_magnetic_chart.html#menu02
M RAEFE YA b | web http://vldb.gsi.go.jp/sokuchi/geomag/menu_04/index.html#keisan
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