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Distribution of the magnetic anomaly for the CHAMP satellite

in China and adjacent areas
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Abstract Based on the new and higher degree geomagnetic model POMME-4, 2S from CHAMP
satellite data, we have calculated the satellite magnetic anomaly and its vertical gradient at 400 km
altitude in China and adjacent areas. The distributions of seven magnetic components are shown.
In addition, we also compared the impact of the truncation level on the magnetic anomaly and
analyzed the relationship of the anomaly and the lithospheric structure. The results indicate that,
the AX (AY) magnetic anomalies foci appear on the south (west) and north (east) sides of that of
AZ, in the main magnetic anomaly areas of Sichuan, Tarim and Songliao basins. The
configuration of the magnetic anomaly distribution is determined when the spherical harmonic
model is up to 90 degrees, and only a minor modification to the magnetic anomaly is available for
higher degrees. The anomaly and its vertical gradient are varying synchronously in the strong
magnetic anomaly areas. The satellite magnetic anomaly has no direct corresponding relations
with the topographic change, the zone of rupture, the depth of Moho and the thickness of the

lithosphere. However, this anomaly is connected with the depth of the Curie isotherm surface
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and the thickness of the magnetic layer, which is positive (negative) in the areas of deeper

(shallower) Curie isotherm surface and thicker (thinner) magnetic layer.
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Fig.1 The changes of power spectra of lithospheric magnetic
field with the spherical harmonic orders for POMME-4. 2S model
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Fig. 2 Distribution of the satellite magnetic anomalies in China and adjacent areas

(Besides the figure in the bottom right corner is N=65,the rest of figures are N=720)
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Table 2 The location and intensity of the main magnetic
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Table 3 Layered data of the lithosphere in the main magnetic anomalies

VR 3 )2 Tl 4 3 )2 AR . . " - w
pmenEK e e s CORER  RGGH  UEmRE
L T /;kmmrx ‘/kmrmx /kmf-iziﬂ /(mW « m )37 JERE/kml37] /kml27-28] /km[29]
IR A 6~12 40~50 32~51 70 264 50~55 100~120
LIRS 4~8 36~40 19~40 44 71 32~34 70~90
DY 1 4 4~10 40~50 19~29 53 182 10~46 80~100
H P R 0~6 28~34 20~23 =70 130~175 70~78 100~200

(1) AZ fig 5 5 o7 A a1 B 5 A5G &

J W 8 73 S 1) SR TR 1 E T T
A A S5 W 0 3t 52 e ST AT A EE 2T L MR I i
PO ) SCORE W . % 3 41 B8 T IR RS A e )R
J3E 2 P R 0 R 2 L 0 ST R R

M3 T LA L 7 0 I B IR
A7 18 V5 JEE f K 3t X 5 A PP 2 )R O 140 km,
SR T TR BE 70 ke 5 O S0EL T RS LR 4
b P B2 T A R R A B JRE R A T 7 R e i A

78 M i i A L S DXL PR S TR B A
e 5% 2 15 % S5 O AT L 0 I R L AU E AT Y
JEE B I AN BE I B #5114 500 55 . Wasilewski 2 Hi 11
T TR — A Wl ST 1 O A AE L DR A AT
S NFR 3 o T LUE L R 7 R 4 IR A
V) J5E 2 R 1 R At e KT R IE R R R L T
R e JF) A A P Tt A L B S T e
— UL A B R G g e W B ARG R T
I A Pl A PR A S TR B e Y ECIE i A



902 i BR ) PR 2% R (Chinese J. Geophys. ) 53 #

(2)NZ Wh 5% SRV 2R M X &

R4 A 1 S, AT LA ST A5 A B i 1 2 R
JIE R LA T UK . PR TR PR 2 R R R LA IR
AT 2 B b A AR 0 o R L 36 3 4 A O A Ak v L
N 3 TTLAE il 2 R 0 oy B IR S, 8
Bt | DU A 2 2 3 Y R v 2 R S R
R . R R DR R 2 A SR Ry SR

Ji LA L T R A A P RGP DR R S B e B
ST 2 25 A i 10 L B T i 1 RS R A A0
SEITE. AR 3 AT TR RS XA B
205 T T VR I S BLR Gt B L W )2 R LR
WSRO, O IE S TR R R R T ARG (R R
CEHME AT 70 mW « m 2P, Ji B 2530 1 1 B A
Xt R v W E 2 A, TR T R R SR A W R
J2 ) L R B R B RO AR G R R TR R
(1% 2 2 A

4 g5 8

(DA POMME-4. 2S #5837 Wi Hb 25 ) op (=
JeABIX 400 km (5 BE 7 A bR 43 5 09 TR g S 4
ZI TR = B =R s Y TB NP A B | BT o YA
O3 G G 3 A S A G Bl ST 1. A A 4 1 ) IE R
S GG SR o AT LA SR A SR
B — NS R L ORI RS R X A
B G L DU 1 3 R0 3Tt R A B S X
ST R IR TE B R X . AX (LAY L AZ (5
WL EAAE R KRR AZ BEE AW
FAACPIIL B AX B S8 Pl AR P ML B AY
(1 5 .

(2) %51 P T 7 R % Bt 5 0 B Ok 84 n o 3 3 78
R TR B BLA 3 K (16~ 90 B AR (91~220 Bi)
FE/IN (221~720 B 3 A~ B Be i 738 1k . R 3
RUEE Ik 90 Bt 5 B A S MBS B &
B A B 500 H 00 B S B A 7 R R LA B
/NP 400 km A LRGSR EE AR RIEK
PR A R R RO A 3RS 1 R AR B S R Y
b DX T LA R A K L A B S 0 S
S H B AL B LA TR

COFEH E KB AZ T AF BE S5 43 A v, iy
() M 5 A E TR 4 MO OE g SR X, o S R A
b 01 M RS T A M 3 AN B A 2 b B R SR Y IE
i S 5 T L R A L X 07 S X
JE 7 S SR K B A L R B R e R Y

ARV ) TR S R TR S RS R AR AL | W R
I B TR B A T JE A B R LG AR
111745 Je B S L T R P R 2 R A ] R A IE AR R AR,

S % 3L #k (References)

[1] Arkani-Hamed J, Zhao S K, Strangway D W. Geophysical
interpretation of the magnetic anomalies of China derived
from MAGSAT data. Geophys. J., 1988, 95. 347~359

2] ROCHE. MRS i =480T R 25 5 AR bR 4 30 2 o e
2007,22(4):1035~1039
Xu W Y. Three-dimensional survey and comprehensive
modeling of geomagnetic field. Progress in Geophysics (in
Chinese) , 2007,22(4):1035~1039

[3] oo, Aa&sE RER. HoTm 55 2R AL Hhek 8
FkfE,2008,23(3) :641~651
Xu W Y, Bai C H, Kang G F. Global models of the Earth's
crust magnetic anomalies. Progress in Geophysics (in
Chinese) , 2008,23(3):641~651

[4] Purucker M E, Langel R A, Rajaram M, Raymond C.
Global magnetization models with a priori information. J.
Geophys. Res. , 1998,103.2563~2584

[ 5] Lesur V, Maus S. A global lithospheric magnetic field model
with reduced noise level in the Polar Regions. Geophys. Res.
Lett. , 2006, 33, 1.13304, doi:10.1029/2006G1.025826

[ 61 RE K. i TR FIT S w0 AR 1 17 o [0 2 £ B 0 e PE A ALE
bR FAF R, 2003, 18(1): 103~110
Zhang C D. Deduction of magnetic characteristics of
lithosphere in China from results on satellite and
aeromagnetic measurements. Progress in Geophysics (in
Chinese) , 2003,18(1):103~110

L7] S&m %ZHRE B SCE. MRk iE w0y ik 5% %
W Bk B A2 4 2005, 48(1) : 56~62
Gao ] T, An Z C, Gu Z W, et al. Selection of the
geomagnetic normal field and calculation of the geomagnetic
anomalous field. Chinese J. Geophys. (in Chinese), 2005,48
(1).:56~62

[ 8] #HRE. 1950~1990 4F v [& Hh i ) A 5@ W 73 . b Bk 21
4% . 2003, 46(6):767~771
An Z C. Spherical cap harmonic analysis of the geomagnetic
residual field in China for 1950~1990. Chinese J. Geophys.
(in Chinese) ,2003, 46(6) .767~771

L9] Z#RE . Ta e, BRI, [ K 483 X T A 8 5% 4 (1 2R et
W FIFHT. MR 2R 01992, 35 T« 188~197
AnZ C, Ma SZ, Tan D H. Spherical cap harmonic analysis
of satellite magnetic anomaly in Chinese and adjacent region.
Chinese J. Geophys. (in Chinese), 1992,35(Suppl. ) 188~
197

[10] Olsen N, Holme R, Hulot G, et al. Qrsted initial field
model. Geophys. Res. Lett. , 2000, 27(22) :3607~3610

[11] Maus S, Rother M, Stolle C, et al. Third generation of the
Potsdam magnetic model of the Earth (POMME). Geochem.
Geophys. Geosyst. s 2006, 7 (7). Q07008, doi: 10. 1029/
2006GC 001269

[12] Sabaka T J, Olsen N, Langel R A. A comprehensive model
of the quit-time near Earth magnetic field: phase 3. Geophys.
J. Int., 2002,151:32~68



44

JiE [ & %5 e [ K 405 i X CHAMP 1L Tk S o A0 43 A 45 i

903

[13]

[14]

[15]

[16]

(171

(18]

(191

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Sabaka T J, Olsen N, Purucker M E. Extending
comprehensive models of the Earth’s magnetic field with
Qrsted and Champ data. Geophys. J. Int., 2004, 159.

521~547

Olsen N, Lithr H, Sabaka T J, et al. CHAOS- a model of
the Earth's magnetic field derived from CHAMP, @rsted and
SAC-C magnetic satellite data. Geophys. J. Int. . 2006, 166
(1):67~75

Maus S. Lithr H. Rother M. et al.
lithospheric magnetic field model from CHAMP satellite

Fifth-generation

measurements. Geochem. Geophys. Geosyst. s 2007, 8(6):
Q05013 doi:10.1029/2006GC001521

Hamoudi M, Thébault E, Lesur V, et al
Zentrum anomaly magnetic map ( GAMMA): a candidate

Geoforschungs

model for the world digital magnetic anomaly map. Geochem.
Geophys. Geosyst. » 2007, 8 (6): Q06023, doi: 10. 1029/
2007GC001638

Maus S, Sazonova T, Hemant K, et al. National geophysical
data centers candidate for the world digital magnetic anomaly
map. Geochem. Geophys. Geosyst. , 2007, 8(6).Q06017,
doi: 10. 1029/ 2007GC001643

Purucker M E. Magnetic anomaly map of the world. Eos
Trans. AGU, 2007, 88(25).:263
Thébault E, Mandea M, Magnetic

Hemant K, et al.

anomaly map of the world: merging satellite, airborne,
marine and ground-based magnetic data sets. Earth Planet.
Sci. Lett. , 2007, 260:56~71

Hemant K, Maus M. Why no anomaly is visible over most of
the continent-ocean boundary in the global crustal magnetic
field. Phys. Earth Planet. Int. , 2005,149:321~333
Lowes F J. Spatial power spectrum of the main geomagnetic
field, and extrapolation to the core. Geophys. J. R. Astron.
Soc. , 1974, 36:717~730

FREE% . & EY, 5 54E%. CHAMP TR /i 3K 51748 1L fi
TS G 23 A ARAL . M BR A FE 2 4, 2009, 52(8) 1976 ~
1984

Kang G F, Gao G M,Bai C H, et al. Characteristics of the
secular variation and secular acceleration distributions of the
main geomagnetic field for the CHAMP satellite. Chinese J.
Geophys. (in Chinese), 2009, 52(8):1976~1984

WoCHE. IR BRI, S8 b E R R 2 U
2009

Xu W Y. Physics of Electromagnetic Phenomena of the Earth
(in Chinese). Hefei: University of Science and Technology of
China Press, 2009

BWRE B ARICIF. T E B4R M DX b 3 1 R Y
RSO B ESR, 1991, 11(1) :14~23

AnZ C,Wang Y H,Xu Y F. Calculations and analyses of
vertical gradient of the geomagnetic field in China and
Journal of Space Science (in
Chinese) s 1991,11(1):14~23

IRAT R R 1T X5 R 0 g S X ORI B 1Y
KA. FEHE.2001,17(1) :24~34

SuY J.Qin J Z. Strong earthquake activity and relation to

adjacent areas. Chinese

regional neotectonic movement in Sichuan—Yunnan region.
Earthquake Research in China (in Chinese), 2001, 17 (1):
24~34

RS IR T E CRE B AR R A . Bk B A2 4R, 1995, 38

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

(4) :448~459
Yuan X C.
J. Geophys. (in Chinese), 1995,38(4) :448~459

B AP0 R T B A K Il B R IR A b AR
2E4,1995,17(3) :322~327

Zeng R S, Sun W G, Mao T E, et al. The depth of Moho in
the mainland of China. Acta
Chinese) , 1995, 17(3) :322~327
JHe 5 S0 R R A EIHE SR AL AR K Rl &% R 34096 B Moho FE TR
TRBE A4 R A A% R, T E AL (D $R) . 2002,32(2) .
89~100

Teng J] W, Zeng R'S, Yan Y F, et al. Depth distribution of
Moho and tectonic framework in eastern Asian continent and
its adjacent ocean areas. Science in China (Seies D) (in
Chinese) , 2002,32(2) :89~100

ZEM. PEAABMERIT. E MR, 2006, 33(4);
700~710
Li T D.

China (in Chinese) , 2006, 33(4):700~710

Wasilewski P J, Mayhew M A. The Moho as a magnetic
Res. Lett., 1992,19 (22).

On continental basal structure in China. Chinese

Seismologica Sinica (in

Lithospheric tectonic units of China. Geology in

boundary revisited. Geophys.
2259~2262

R P E R I S, Rt M BT kL, 1996

Yuan X C. Atlas of Geophysics in China (in Chinese).
Beijing: Geological Publishing House, 1996

AEPRAR L VPR 0. B HUR 4 3t ML 45 R T R A B HG b BT
£ R B . 1999, 34(5): 590~594

Li Q C, Xu BR. The characteristic and geological meaning of
Curie isothermic surface under the Tarim basin. Oil Geophys.
Prosp. (in Chinese) ,1999,34(5) :590~594

e RERG AT A, DU At B HC T 0 3 R X L
SIMTEHES. MR, 1996,18(1) :83~88

Zhang X, Hu X F, Shen J X, et al. Study of Curie isothermal
surface in Sichuan Basin and the seismic area on its western
margin. Acta Seismologica Sinica (in Chinese), 1996,18(1):
83~88

sk e B WL T R R U RE S R BRI OO Rt
B ER S Jy 2%, 2003,23(4) :14~20

Zhang X, Zhao L. Curie surface and aeromagnetic anomaly in
Qinghai-Tibet plateau. Journalof Geodesy and Geodynamics
(in Chinese), 2003,23(4) :14~20

B ARG 3 L e 22 25 o AR 3 st DU R AR AT 2 i B T
SrHr. HERY LR, 2006.49(6) :1674~1681

Hu X Z, Xu M ], Xie X A, et al. A characteristic analysis of
aeromagnetic anomalies and Curie point isotherms in
Northeast China. Chinese J. Geophys. (in Chinese), 2006,
49(6):1674~1681

#ILF . Barraclough D R, Kerridge D J. Hb5¢ Ak 3 i 45 7Y
e LA L I Bk ) B2 4, 1997, 40(4) 1 481~486

Xu Y F, Barraclough D R, Kerridge D ]J.
magnetization model and Curie
Geophys. (in Chinese), 1997, 40(4) .481~486

FECRNG Sk Y177 b b A L L SN i s S R (AR R P TvE =]
Pl b AARRAE. BBk, 2001,22(1) 17 ~22

Wang Y, Wang J Y, Xiong L P,

A crustal
Chinese J.

isotherm.

et al. Lithospheric
geothermics of major geotectonic units in China mainland.
Acta Geoscientia Sinica (in Chinese), 2001, 22(1):17~22

ORICO 30



