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Residual distribution of D usung surface splme

-6 (b) 7')—/%’;&7(7’7 ﬁll\E$Z7’7’f .//fl d’a(ﬂ'éiﬁﬁ



—— i

Frequency
=+ N0 ST~ 0O O= NI LN

—————

Frequency
=N 0OO=NL T

A A& OREURIERIT 35V % iU E D 22 B ) =15 O WaE 161

Readual dnstrnbutson of D usmg greensphne —Sr{ReguIanzed] tensuon 0. 02

- -
S g 3 ’
X-6 (c) ’7')—/E§SIX7 AVDOEAMER TS A vk (T3 .02) I ;bl‘f%ﬂﬁﬁ Dﬁkﬁﬁ%?}‘ ksl
Lol | I I 1 Il I 1 Lol I 1 Il 1 1 Il | |
89D - 1H - 138
8 - S - 13
0 = - - {d &
0 - — - 90 &
0 - ! = ] - 80 S
8: - ] = 58 g
§ ] “ - ] o §§ .
0 - | : - 20
8 . ﬂnﬂﬂ-” Fn o - 7 mﬂﬂ” Wll'n‘u-rn R [ 18
I T T I I T 1 1 U T \ I T I T T
5 -4 3 -2 _1 o 1 2 3 4 5 -50 -40 -30 -20 _1 0 10 20 30 40 50
Residual[min] R95|dual[n'l']
0 | IRERTRTET AN | PERETE FTRTRRRRR| IYRTRRRET] FRRRRRENT] INTRATINNI ] Lol | i Il | l Il I | 150
g7 - 1< myE
8] - . -8 =
0 - g - 100 ©
0 H — - 05
0 - g - 80 2
0 I - . - 70 o
9 - ] s - g0
0 - g i - 40 WL
E | hﬂh - b 3
9 Jﬂmlﬂl s - ] w.n.;mn [HIHLLW " o+
| SRR RALLL LR R LY R LR LA AR LR LR AR LLALLRALE) LARLRLLAL LALALLLLY | [RARALARRRN LALLERARR) ELLELARARY RLARRRALE) LA LA AL Rl L L AL |
5 4 3 2 -1 0 1 2 3 4 5 50 -40 -30 -20 -10 O 10 20 30 40 50
Residual[min] Residual[nT]
Lol 1 1 salisy 1 | 1 I |
iF 18
. - 120
] S
] - BN 5
. - 70 3
] - %0
: I il
. n_rlﬂm H’\Il{ﬂnmm . r‘: 18
[AARAARRARE RARARRARRY ALEARRARY R T hAAL RN LA AR |
50 -40 -30 -20 _10 20 30 40 50
Re5|dual[nT]

X-7 JU—VBEBRTSAVOEIMER TS A2k (Fo2320.02) DBEDEEDER NS 4.



162 [ T3 e R 2015 No. 127
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Residual distribution of D by LOOCYV in case of greenspline(Regularized) tension 0.02
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fCATTA U (Torvrar002) 28R F
30T & OTFYETERR LT RIX O 5% 22 D RMSE %
AT, ZOT 2L, ENENDAT T A AARIZK
ST ENTZZ Y v MEOBBMLZRL TS &
WA D, BERFIETIER L7 Y v FEO M
%, AERTO08 LA, K& ST 15nT LAF
L0, BRI O 2 —kE (A 105y, K&
X 100nT) & T 5 &0/ D /NS VETHIEL S
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FEE 2+ Lz 8\ 2 5. BEAIX 2010.0 FEC
BH L7z surface A7 T A4 ETIERLIZZ Y v R
EOFHMEL, AERD T2 0RE, KXIMST
35T LA R CTH Y, e 72 FIE T, surface 277 A
ELD IEREUEINTEHEMEEZER L TS,
F77, R T T A4 ETER LY v RE
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£33 RTTAVEDEWVIZELDT ) v FMEDERE

D[min] |I[min] |H[nT] |Z[nT] |F [nT]
EAHEA 7T A 1k (i) 0.74 0.77 6.79 14.48 11.77
surface 2 7T A 15 2.13 1.90 21.32 34.34 30.47
B/NRA TS 4 ik 1.20 1.06 11.67 19.40 17.05
#-4 LOOCV [ & ABBEHRTSA ViEIZk BT Yy FlEDEE

D [min] | I [min] H [nT] Z [nT] F [nT]
EAUEA 7T 1 ik (i) 17.67 15.76 181.63 | 276.52 | 246.52
surface A7 7 A % 16.91 14.65 172.02 | 259.50 | 233.53
/NIRRT T A 0k 17.56 15.06 176.33 262.88 | 236.09
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A EL T =V BA T T A TR 2 VERR
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B L D ERIR (BEAUK 2010.0 FEECTERA LT
5) &2, -1 7 ) — BB T T A AR K D4
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-10 & ¥-11 Z i35 L, 7 —VBARTZ
A AETUERR L2 BRI T, RIS 23R X
UNHILE L 3 T EERR O FIRE ANV (REAUIE D Al
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WCRBLINTLE - MED, L0 FEREICEWET
FHEAHHESND 2 LItk - T, L0 EEMRK R
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Wl D3 ANAFAET DR AR O K X 7MWy, 7
U=V BBAT T A ETIRE 0 BRI - 72
A E LCRE S TWS.

Geomagnetic Charts of D for the epoch 2010.0 using surface spline
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Geomagnetic Charts of D for the epoch 2010.0 using greenspline(Regularized) tension 0.02
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D [min] I [min] H [nT] Z [nT] F [nT]
RMSE 5.10 4.86 74.45 132.18 135.83
EDHEKIE | 66.55 55.22 1358.63 2861.60 3140.05

(s Eui &) (R ARG T &) (B fE T A1) (B fE T A1) (B AE T JE5)
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Aeromagnetic Anomalies over Japan at the flight altitude of 5000m above sea level

30+

] |
& & & & & & ¥ 3 & B
B-14 JU—VERRTSA Uik (EBlE, 72332002 C&IHAR (LHAR)



168 [E PR RE R 2015 No. 127

RZERE R O RS R1E, B 5000m (2 bak L 7=
EETH L=, M EBHI TR S 7R A
LN THRWAEE LB Z LD, b7rl k
b T ZE R X C R S A7 5RO R UB F 0 Ak
T EERICH K& R RE DRI 1T
Thbn. K-13 L¥-14 ZteigT 5 &, K-14 THRG
NHRERERIEFTD OB, 13 L A EDFEDK-13
IZA BN DR R SR — B LR &R
Wb, ZOZENDL, ERRIZALNDK
T BERAE L, BUMEORRZE TR, R
MRBREFEERZ WD EEZOND. 72721, K-13
2B\ CHbHRE AL ER O R ALIC A A D fHik TRED B
%W /R IE ORGSR E L, B Rl L3R
DHENDHDOD, X-14 OREEEK TIXARIZILER
Sa7a,

—77, [X-14 (2R 5305 AiE AL 3G o B e
REEIE, K-13 TR TE . ZORIN A H E
BUHICR ] S VT RGBT DS 2R T 2.
NTWZRNTZHDs, 2 OROBREIZ K& 7232200
GENDTZONE, INBOT—F DR TITHIWY
DHIENTE0.

R Z2 % SR e R R & WG D 4286 7T oy D HE
5, WHOBREE DZEMI e — PR
THIEWRINTZ. MEMKHE TR AL
HHEALGHB O R & KT, M EER TR b
7R E, i EBUACRERE S AL RER SR D3 2SR
RHETHR SN TV RWEIZBWT, KRELT
BAREZS TR D28, HEENAE U725 AN, s o bl
SIZHECE v, 2D O S TR O % 44
s 2121%, WEOBRHKELHERL, EFR
BUAIDMT 2TV E 5 O 28BN T 5 & &
HIT, REE DR SN HEEN I BV THES
B Z LD TEET HLERH 5.

7. £&80

R BERDOBRIC AT T — & 2432 FIEICD
W, FiZe 7V v METFIEORG R OFE MG %
Fht L7, BEEDOFER, ANfEZERD L HET S
M TFIEE, GMT O 7 ) — A 7T A D 1EH]
fCATFGA AET, ToyarR0020RETHD
MW L7z, F, RERATTA EEMER L
BT — % OFHNEE, PNESRTFR C IR A & OMR A
T 0.8 RREE, K57 70, $R1EL5y 1 R OV J) C 15nT
FREE, LOOCV IZ X B AMEHI Cldim A T 18 iR,
RAT 15 HFREE, JKE43777C 180nT FREE, $RiE Sy
737C280nT P2, i 717C250nT f2JE & 72~ 7-.
it 72 TR CUERR L 72 BEAUIX] 2010.0 I, ek
DO TFETHERR L 7o BEKIX] 2010.0 4R & Hb~"C, RIFT
ACIE® 2 BMRA TR 60 DHOENRH L. 20
ZIIMRIX OFEROMER 10 3 THHZ &0 D
PRANTIIRZ VD, PNEREHM Cld i 72 FIEA A
N7 —F Z N MR L T D 2 LI AT,
R FEZRATDZ LT, MEREHAT3ER
ELRBEORWMRNEIER TS Z LN TES. -
7L, BRESERAREERY, BKETNEE
WICHFEAET DRI BV T, MEmEREER ED
SR T — BT K D RRGIE fERR D 7= D OB INELR e &£
FB PO FEHMAME N AR NETH D, RIBIORE
SEEFHOBICIL, BHORELITNAT, Tk
DUGEIZLE O HBEREOZ LRI E EN 5D Z
EEBMTHMLEND DD, SEIOKIEICL Y,
BROW A L BA Lz, KVBEORWVESNE
ER T 2 MM FIEZ R T 5 2 LN TE .

(/NBHE : ERRE274E 11 A 26 B)

Z %E& X M
BTERER, B IR ATRE (2016) : TR 34T &2 7o AR O Hilge 28 L 7 L O B3E, [E BB, 127,

129-152.

HERFEH AR R RS R H AR

BEaRk (2003) : HuERHEE:, ARALHIBIRAS AL,

David T. Sandwell (1987): Biharmonic spline interpolation of Geos-3 and Seasat altimeter data, Geophys. Res. Lett., 14,

139-142.

Finlay C. C., S. Maus, C. D. Beggan, M. Hamoudji, F. J. Lowes, N. Olsen, and E. Thebault (2010): Evaluation of candidate
geomagnetic field models for IGRF-11, Earth, Planets and Space, 62, 787-804.
First Geodetic Division (1983): Magnetic charts for the epoch 1980.0, Bulletin of the Geographical Survey Institute, Vol.

X X VIII, 106-108.

First Geodetic Division (1993): Magnetic charts for the epoch 1990.0, Bulletin of the Geographical Survey Institute, Vol.

X X X VIII, 1-4.

Geographical Survey Institute (1957): The second order magnetic survey of Japan (2), Bulletin of the Geographical



A A& OREURIERIT 35V % iU E D 22 B ) =15 O WaE 169

Survey Institute, Vol. V, parts 1-2, 13-30.

Geographical Survey Institute (1954): Second order magnetic survey of Japan (1), Bulletin of the Geographical survey
Institute, Vol. 4, part 1, 49-58.

Geographical Survey Institute (1960): The second order magnetic survey of Japan [3], Bulletin of the Geographical
Survey Institute, Vol. VI, part 1, 12-22.

Geographical Survey Institute (1961): Magnetic survey of Japan, 1951-1957, Bulletin of the Geographical Survey
Institute, Vol, VII, part 1.

Geographical Survey Institute (1962): The second order magnetic survey of Japan (4), Bulletin of the Geographical
Survey Institute, Vol. VIII, part 1, 41-51.

Geographical Survey Institute (1965): The second order magnetic survey of Japan (5), Bulletin of the Geographical
Survey Institute, Vol. XI, part 1-2, 1-16.

Geographical Survey Institute (1971): The second order magnetic survey of Japan (6), Bulletin of the Geographical
Survey Institute, Vol. X VII, part 1, 12-35.

Geographical Survey Institute (1973): Magnetic charts for the epoch 1970.0, Bulletin of the Geographical Survey Institute,
Vol X IX, part 1, 131-137.

Helena Mitasova, and L. Mitas (1993): Interpolation by Regularized Spline with Tension: I. Theory and Implementation,
Mathmatical Geology, 25, 641-655.

B, BT, %R L, MEEAERN], AR(ER, W EHIKE (2013) : BEKUX 2010.0 FFEOMERL, [H HHIEE
BEmEH, 123, 9-19.

2R, SRR, (eRRFssE, FTHEORTE, bz, FRMZELF, MIERELL, Sh@ss (2002) : BEXIX 2000.0
FREDIERK, E L PRpERsR, 99, 1-8.

Smith W. H. F. and P. Wessel (1990): Gridding with continuous curvature splines in tension, Geophysics, Vol. 55, 293-
305.

Tsubokawa Ietsune (1952): Reduction of the results obtained by the magnetic survey of Japan (1948-51) to the epoch
1950.0 and deduction of the empirical formulae expressing the magnetic elements, Bulletin of the Geographical Survey
Institute, Vol. III, part 1, 1-30.

Wessel P., and D. Bercovici, (1998): Interpolation with splines in tension: a Green’s Function Approach Mathematical
Geology, Vol. 30, 77-93.

Wessel P., W. H. F. Smith (1998): New, improved version of Generic Mapping Tools released, EOS Trans. Am. Geophys.
Union, 79, 579.








