%45 % % 10
2020 4 10 J

RO K R

Geomatics and Information Science of Wuhan University

Vol.45 No.10
Oct. 2020

fi B B2 W

DOI:10.13203/j.whugis20180454

Wb g A8 S5 0 0y v o B 243 5 R &2 52 5 i

XEHS :1671-8860(2020)10-1547-08

H§AlD|

X A - A5 1%

x| B R

A

KEHRED & w'

1 MR B TR R S S0 5, PP P, 710054
2 FELEMLWFEI, BEFE  PE%, 710054
3 FEAL Tl R BRPE PE4E, 710072
4 vp [ b R SR HER 4 FRAE 5T T, JE T, 100081

W E AR THEIZREHT S EAERANE T EENSGE LR TR T KA LN KRB

PR EGEENEZEME—FE RETRAGEEE
7 % 3 & A B Intermagnet M 35 32 4k 69 W B & k0] F 2B AT RT3 O ik a9 A A AT T IR

7y @) % e 6 X F R A ek BT YE R
545 AL R

JEH TR EAGEE IR A EARE, TR BONEFERFTELAERGER, AR THEN
HERBET — R IR T R, ELE MEREFEMNKIENG D TR EPRHRABIFG LA R,
KR MEFEH M F WS 3E; B K BRIE; X HE F E A Intermagnet

hE 45 K-S P228 XERARAEAD A

IRER v RIR s 3 NI R SR = 4 =7 14
TR LK AN 32 Y b SRR A T O S UL A

S PR 258 U b AR BBORS B 1 15 20 43 A1 b 3Kk G 37 %)

T fre A7 0 B R I H R F B

b BR W% 37 0 PR b BR NS B R A DL &gy
A7 A HiBR PSR A1 B I AR R T AR A
(R 0 =) NI A B 2 R 7 B B N S |
ot 3% A2 1 b W 37 S N A AE Y, T 6 RE 8 fik 2
14 2 AU St v 3 2 0 B B A A A2 A ER 43, 45 2
RIS B o w5 oI 1Y 722 Ak B 32 2 iy K B % A
2R B AEH KR A B s a5, Bk
M5 EA H R IR, B s g B AR e

H i, M % H A2 OE S RO R I R 2 TR
Fi 225 W 07 O 3 X 1R R AR Sl S
i BK R 7 0 A8 Ak, 38 R 6 B AR 0L KR 8 Ak 2R 3
FHARME XA AR AR A R T AR . (H
2 X T L ORI RS BRAR TR TEEE A
Eﬁ?ﬁﬁﬁ%}\i%ﬂzﬁmiﬁuﬂﬁﬁﬁﬁﬂﬂ: B

X b Ty 1 A AR R AT AR .

W, Oh TS R I — R, R R T M g B AR A
P tff 2 7 vk, AR X R i 0 M R 5l B4R

s B #.2019-12-27

T b A 3 1) I B 6 6 DX P R 1
i B AR OE AT AN O, FRAS RGBS OO BdE B
ST R AU M R AR Sl DT S B A A e 0 0 A AR
PEEAT H AR BOER H Y .

% 45 v 2w 48 00 M R B AR RIOHE R a2 O Tk
ﬁﬁi‘%?i’%%\bﬂﬂﬂﬁi@%%ﬂuéﬁl?ﬂ%‘?ﬁ&%“““,
FE A 3535 v, R BE B ACE 353 LA &
3l 55 1 SR A 22 T HE B R B AR O R AL, 5 A
] A8 £k % D) AH O, [ i iz kRN B
A B AORE RE RIE AF MG AR RO B R R
I B R . 53 Ah OB IR AR LA )
25 2% ok 78 A MR B AR B0 B E T TS o

AR w45 A X 8 S 0 014 1 ) K di T
L g BRSSO R
VIS 2 B R BN, B, SOEE B AL
SB35 R FH 0 £l AN SR A 22 8] S (R AR A
T RS AL, HH 2 0 A5 R 28 B ) I 1) 5 T 25
B 7% L8, NI AR T 4 BE 7 1) 9 28 Ak X T 1 1 8
Pt 05, 53 A SO K T 48 5 5 1] 9 AR 5 R
CL 00 15 0 R SR A =2 [ 6 3 22 (8 8K e v O ok
B, W) 45 2 W 1 46 B )y ) A% A6 T i 70 08 1Y)

T B & B B RS &R (2018 YFC1503806) 5 K H #A Bl 2= 4 (41774018) 5 P b Toalk R 118 SCB B ik 4 (CX201814) 5 Hu Bf
i B0 TP [ % T S0 6 3 T O 9% 42 (SKLGIE2017-72-3-2) ¢
FE—EE XWER] W1 BIRFSE 51, 3220 A2 3t 2R T 7 R DU B R BB AL #E T AE . liuxiaogang _1949@163.com



1548 ) G ==

fi B F 2 R 2020 4£ 10 H

SO AR AN AT Y o R R B S A 2
B R T e i SRS A B, 7 0 5 T
SERUT

BT LR T IE, Z o0 E b A T R
SRR It BT AR SO T S A B T 1) 48
7 15 M 14 XD 8 AN %, RV bR AR S
B 2 119 5 A3k R o 43 500 2 R g £ 0 1 4 B
T 55 25 By [ 76 B (0 5%, 5 T 3R A5 147 0K a5
(0 b 1 F AR B0 o R T S E AR SC T R S A TR
(A S, DA e A P A6 B 288 5 AT R4 1 25 5
BOEAE XTI .

1 fERENFTZE

1.1 KREBEMNESE

SRE B AL 232 02 DL AR SRS ol i e
— B RPN O LR Gl A5, T
BA 6 B AR SR PR R, DUIZEE 25 150y £k
5 AR, TSR SR 0 (8 IF A S W . it
R/NSS WS R

=X T

M="———g—— /=0 (1)

Ztﬁ)
AH, Tk © 0 R 5 0 0 000 B HE (B0 38 7 M
2, 43 A Mg A ) o i X WG R 1] Gy i
Y TR A Z M RE R T M RE K E S i
H WA D BEWUA T35 ) sn 6 5l 80 MO R
ST s 3 B0 B 05 B AR R A LA RE 2
1.2 SHEZEmMNESE
25 B 22 MACE B35 W S B L R BRI
£ Ul 22 8] 25 2248 B0RY kIR 5 S BUE , E T 3R A5
%iﬁ%ﬁ%ﬁmoﬁﬁﬁﬁﬁ:

2[ T
M= j “ k=0 (2)
D)
i=1 ’B‘
AP, B BB 0l AR SR 2 18] A 4 88 22, JUaR

(RIS G QDL I il

)X T,]

2 WEHEFENTE

Jot bz 24 B A 22 T 1) 5 R B XA 5 AL
i I S B I RO S T AR 2R R
ANEEDIAR O T 5 2 RN SR R BN NI, 122
L A5 205 J5E J5 1) 122 J8E 5 1o 1) 22 Ak 73 OF % 1 T
PAA 5] B8 A IR, BT 5 5 26 132 T 1 #) Sk, 4

INHAE , RIESHEMAENHE R, A I
P 7R 50y BL1~BL7.

BL1 #5# J& DL 2 B 22 81 B0 5 42 7 2 8] 50
B £ R T R AUE -
2[( + W VX T,]

e

=
1 k=0 (3)

2}——+——)
=B |L]
BL2 # AU J& D)L 2 i 22 3 50 5 4
TR R R T7 M AUE
1 1

2 oI

JiE 2% 1) % ofe

) X T

M = k=0 (4)

ﬁﬂB
BL3 A K 2 P2 fF 22
ﬁm@ﬁﬁﬁ&ﬁ

Z[

= HB’
| 1
2¥HBJ ZL)
BLA R & DLER 2 22 R T W B80S 28 % 22
LT B BRI Ry BLAH -
o1 1
K

AT
2( 1 1
i=1 ‘LI.‘

BLS R B2 DLSR 24 R IR 7 BS54 i 22

LR T (480 030 B R UM

DI
AP

11
2

sl
BL6 AR S DL & BE 22 £ IR J7 W18 5 4 B 2
zﬁmmﬁﬁﬁﬂﬁ

kﬁmmﬁ%%F

b X T

M =

=>0,02>0 (5)

)X T]

M = ,k=0,[=20 (6)

i)

k=0,020  (7)

)

S+ L x
i=1 Bi Z‘L ‘
M= P I A=0,00 (8)
;( ! zu)
BL7BERY S DLEG i 22 kIR 7 BB 80 S 20 )% 22
AR B A5 55 3 FEA ASUAE
n 11
I ; )X T]
i=1 ‘BZ.‘ [|L,
M= - J=0,0>0  (9)
E(1 1
i=1 ‘B[’k [‘L,‘

()~ (D)F, L ABE B MR Z



545 B5 10

X5 PS5 - 34 78 000 A R v B B 4 R 22 SRy T 5 W 6 UL TR T R A S T 1549

281 2% , HARF 19 8 (1) SR ()R
3 BEIBSERSN

31 KBEEEIEHA

H A, 2Bk i ML & 3 A 1000 24>, AT ) In-
termagnet [ 35 | R 3 L i 150 A M @ 75 b
F SO K 4 L ok FOH D Z 8 #% XY \Z F %
MREE R

Z: 5 Intermagnet W 3t B8 52 it (1) b 7 5 ol
F A g3 A R RO, A S 5 DL A F A1) NCK
MG B 3l Ay s FE AR 10° LA N B9 M G 5 3t 7
FEARAT B AR 1R 7R (5 35 00 00 548 A7 7 ) L7y
JUA B ) . NCK & 5 H A & 3 =2 [\] 14 15 25 58
PN 2 rs .
32 HBETFGAR

ASCDIARE 22 3 7 MR 22 DA SOAE DG M R 4K
Vb R H A8 8080 ff 5 A T 48 A 19 WA O7 =X

x1 AUERER
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BDV Budkov v 49.08 14.02
BEL Belsk W= 51.84 20.79
BFO Black Forest it ] 48.33 8.33
FUR  Furstenfeldbruck 788 [ 48.17 11.28
HLP Hel W 54.61 18.82
HRB Hurbanovo Wikt 47.86 18.19
LON Lonjsko Polje VM 45.41 16.66
NCK Nagycenk ) 2 F) 47.63 16.72
PAG Panagjurishte fEMAI  42.50 24.2
SUA Surlari WO R 44.68 26.25
THY Tihany ) 77 F) 46.90 17.89
WIC Conrad Observatory 5l ] 47.93 15.87
WNG Wingst T 53.74 9.07
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Tab.3 Precision Statistics of Reverse Distance
Weighting Method

WREEER  RRE RUME CFIE RRER BOrmREeE

X/nT 3.53 —5.60 —0.40 2.17 2.21
Y/nT 2.41 —2.11  —0.43 0.92 1.01
Z/nT 0.80 —0.85 —0.11 0.29 0.31
F/nT 2.07 —1.77 —0.11 0.87 0.88
H/nT 3.39 —5.54 —0.43 2.13 2.17
D/(") 0.39 —0.33  —0.05 0.16 0.17
/(") 0.36 —0.21 0.02 0.14 0.14
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Tab.4 Precision Statistics of Reverse Latitude Difference
Weighting Method

WREER R R/ME P bRl 7R

X/nT 3.70 —6.40 —0.48 2.44 2.49
Y/nT 0.73 —2.69 —0.73 0.70 1.01
Z/nT 0.99 —1.21 —0.17 0.40 0.44
F/nT 2.06 —3.73  —0.32 1.18 1.23
H/nT 3.60 —6.65 —0.59 2.48 2.54
D/(") 0.11 —0.36  —0.10 0.10 0.14
/(") 0.41 —0.23 0.03 0.16 0.16
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Tab.5 Precision Statistics of the Bifactor Weight Determination Method Considering the Influence of Latitude and Longi-

tude(STD/RMSE)
ﬂj‘zif{ X/nT Y/nT Z/nT F/nT H/nT D/(") 1/(")
BL1 1.39/1.59 0.93/1.00 0.62/0.72 0.97/1.06 1.40/1.54 0.19/0.19 0.09/0.09
BL2 1.37/1.54 0.93/1.00 0.53/0.58 0.87/0.94 1.39/1.51 0.19/0.20 0.08/0.09
BL3 1.34/1.51 1.27/1.41 0.71/0.77 0.99/1.12 1.35/1.49 0.21/0.22 0.09/0.09
BL4 1.34/1.50 0.74/1.13 0.37/0.37 0.80/0.85 1.35/1.46 0.11/0.16 0.08/0.09
BL5 1.34/1.50 0.70/1.01 0.25/0.30 0.78/0.80 1.35/1.46 0.10/0.14 0.08/0.09
BL6 1.34/1.50 0.70/1.01 0.37/0.37 0.81/0.86 1.35/1.45 0.10/0.14 0.08/0.09
BL7 1.34/1.51 0.70/1.01 0.34/0.34 0.82/0.84 1.35/1.49 0.10/0.14 0.08/0.09
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Tab.6 Precision Statistics of BL5 Model

WRiER  RARM E/ME R bR B AREE

X/nT 4.54 —1.14 0.68 1.34 1.50
Y/nT 0.73 —2.69 —0.73 0.70 1.01
Z/nT 0.50 —0.86 —0.16 0.25 0.30
F/nT 2.38 —1.08 0.18 0.78 0.80
H/nT 4.40 1.25 0.56 1.35 1.46
D/(") 0.11 0.36 0.10 0.10 0.14
/(") 0.07 0.30 0.03 0.08 0.09

P4 Hofh e B bt 23 A5 2R
Fig.4 Results of Vertical Component Z

P T 243 B2 R 28 JBE 7 1) 52 Wi 149 XA 5 ALk v LA
R 5 45 R 0 AR M FR 8K
Fig.1 Correlation Coefficients of the Models of Bifactor

Weight Determination Method Considering
5 Huff SR F iR

Fig.5 Results of Total Geomagnetic Field Strength F

the Influence of Latitude and Longitude

K2 gt m i X5 e P16 MK o3 H 545 2R
Fig.2 Results of Northern Component X Fig.6 Results of Horizontal Component H
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Fig.3 Results of Eastern Component Y Fig.7 Results of Geomagnetic Declination D
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Elements of Different Methods
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Abstract: The deficiencies of reverse distance weighting method and reverse latitude difference weighting

method traditionally used in the calculation of diurnal variation of geomagnetic data are analyzed. According
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to the characteristics that the geomagnetic field has affinity with the changing of latitude, and considering
the influence of latitude and longitude in the calculation of diurnal variation of geomagnetic data, the bifac-
tor weight determination method is proposed. The validity of the proposed method is testified using geo-
magnetic observatory data supplied by Intermagnet website. Compared with the reverse distance weighting
method and reverse latitude difference weighting method, the new bifactor weight determination method
has more superiority. Experimental result shows that the proposed method is applicable in the calculation of
diurnal variation of geomagnetic data, and it may have wide application prospect in diurnal variation correc-
tion of satellite, airborne and seaborne geomagnetic measurement data.

Key words: airborne geomagnetic measurement; geomagnetic observatory; diurnal variation correction;

bifactor weight; Intermagnet
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information representation in the digital earth domain. The general methods for calculating the area of a
spherical triangular grid are not accurate. So a fractal method for area calculation is proposed. Firstly, in the
same level, areas of spherical triangular grid recoded to O or 1 are computed respectively. Then multi-frac-
tal area calculation functions are fitted, which is used as an area calculation model. Finally, the accuracy of
the model is calculated by relative root mean square error. Experimental result shows that, with the in-

crease of the number of multifractals, the accuracy of area calculation of grid cells increases and is controlla-
ble.
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