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Analysis of the variation characteristic in the lithospheric
geomagnetic field before and after earthquakes
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2. Earthquake Administration of Anhui Province, Hefei 230031, China)

Abstract This paper focuses on the geomagnetic field variation produced by lithosphere before and after the M, =5, 7
Jiujiang-Ruichang earthquake and the M, =8, 0 Wenchuan earthquake. According to the three-component survey data
after these earthquakes and “2005. 0 China Geomagnetic Chart” before the earthquakes, lithospheric geomagnetic field
models of the two research regions are established. The relations between the earthquakes and different components of
the geomagnetic field are preliminarily researched, by comparing and analyzing the variation characteristics of the
geomagnetic field (F, D, I,) in the Jiujiang-Ruichang and Wenchuan region. The results show that two earthquake
epicenters are located in the vicinity of declination and inclination zero line. After the earthquakes, different
components of the geomagnetic field produce different abnormal changes. There are some obvious changes of the
geomagnetic field related with the earthquakes in the vicinity of epicenters, and the changes of two earthquake regions
have similar regularity.

Keywords geomagnetic lithosphere field, “2005. 0 China Geomagnetic Chart”, seismic magnetic anomalies, Jiujiang-

Ruichang earthquake, Wenchuang Earthquake

o 3 R 37 T K36 A 4 IR, 45 G 0 R BERON A T & R
H DM A AT RN R, AL R
M R A GBI EY S ARG RBRN SERERS, BERS SRS, SRNBH R

KWERE 2009-08-15; #EEIEHRI 2009-12-20.
EETH RTLRIEF & “2007-08-0117 % BY.
RGN WEE.H,1982 4, FEWLE, FENEBREWM .28 THE. (E-mail:gucl@mail. uste. edu. cn)



2 ¥ BRRE % RS A A B R E 2T 473

LT HTE A LB TR, Bi A A B, FI £
oy 265 R0 B B9 3 T B A 3% R A T R RE R, &
BEAEEGTPHMNEENRBUERG S HER, RF
TREUGSWERB LB RN, H 8 %t
EAGEBBAE, BRI EAEUGERR
H J5 BB 28 2R AL R4 , 48 7 B T X 2R R 30 1 K% A 7
R MPR. AL AT —3 8 M,5. 7 %
BAMN DN M,8. 0 FH R K, HKF“2005. 0
B bk B 0 B BT AR R 9 sh g 3% = 4> B3R R A
FTRXEABBEGNHB L, BRAEAB#EYS
RN, FE DL R B, 3 LR R AT e R
XEAERGHNERE BIRA WA =1y a
BN ESEAARERR SHBOAMNBMRXRZHTT &
gt

1 RERHEXETREAESHBTE
£A“2005. 0 [ #b @ A7 O B 8 B 5K R R

“2005. 0 b 7% B A< 37 i 1 HE LR 7 F“2005. 0 FE4R
ot R B AR R N B R AT —ER B I
DU M2 FE ) B AR AR 19 T B S R 3 BSR L HER A
MEgmMAREET HEELE D KPERES,
PAIA“2005. 0 P EH B MM BEL”, BT
“2005. 0 G B A G E AKX EM(BHEE)”. A
“2005. O MRE B A G MAEFEA"RRWMB EHR
R 43 598,22 “2005. 0 H [E M X s 5% IE 8 S 3R 7 4
B0 B BRI R S A, A E
REHERL,

MRARA, 5P RBBENMEN R LG
FH M2 [R5 Bl 7T 38 100~200 km™”. B ATFEH#2
HEBEG AN, EEMEAAR T RB R,
BRI A LI B RS A4HR
BEHEIE 2 NS HEE (Y 70 km) M R R E I ZS
) 43404 b, o TR AR AR RU BB A5 4 B 1 il R A
XEFEEM R B FE.

£1 AT—%WE .3 RGE= 5B E LWLt %

Table 1  Accuracy statistics of the three-component survey in Jiujiang-Ruichang and Wenchuan regions
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Fig.1 Contour map of F component of geomagnetic lithosphere field in Jiujiang-Ruichang region (interval : 20 nT)
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Fig.2 Contour map of D component of geomagnetic lithosphere field in Jiujiang-Ruichang region (interval: 2 min)
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Fig.3 Contour map of j component of geomagnetic lithosphere field in Jivjiang- Ruichang region (interval : 2 min)
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Fig. 4 Contour map of F component of geomagnetic lithosphere field in W enchuan region (interval: 20 nT)
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Fig.5 Contour map of D component of geomagnetic lithosphere field in Wenchuan region (interval : 2 min)

3ST - -7 +tm4{0eJOOOOO—4 35t 7 0=—8— 7- DO0O0O0O0OH

o wo

06 ODO0O0O0O0OO0OO0ODOODOOIODOOoOoOOmoboOoOon 2o
da00000oo1o0bmoboooooIgooo

Fig.6 Contour map of J component of geomagnetic lithosphere field in W enchuan region (interval: 2 min)



2H BEE,.F . HEBUEEGHE

T G AR AL ARAE 2 7 477

HEHR . ERNFAE, LRARFHTH PR,

Z 3% UL B R U 3 X R AT /S A A R
GBS TR BN AR BRSO T, BEXE
REWS X 50 B SHREZLHETHRMER
ECAMRREENRERFARMBRUEURGD. I
ShRANMMBRE MR L EMRELURHETH,
W BN/ 7 HEEME G THRETIRRNRE RE
RATHREEERREFEMNEASEHN. FTE
HATH— B HBTIT. B A R8N B 5 B
BEAETROAFRN B EERENPF T EER L, R
MR $E R ERAF MR LR T BR B SR
BB TR R R.

B W BRRTEREARRMEFTHREHK
BERLERHENE ST RS CHEF, ARTE
WERRERHEXRBRAFAINBARIZIER
UVRCE RN B R R Y Y SRR
BHAEFTRRRET RKAFB.

$ % 3 Wk (References):

(1] %@, aF%, REX. BHEBRPEOLRER[T]. #R
YR, 2008, 23(3):641~651.
Xu WY, Bai C H, Kang G F. Global models of the earth’s
crust magnetic anomalies [J]. Progress in Geophysics, 2008,
23(3):641~651.

[2] Chapman S, Bartels ]J. Geomagnetisml [J]. Clarendon Press,
Oxford. 1940

[3] Langel R A. The main geomagnetic field[J]. In; Geomag—
netism, Vol. 1, ed. Jacobs J A. USA;: Academic Arkani—
Hamed. 1987,249~ 512.

(4] WZEX, %E, BEE, % AT—HKE MS5. 7 RBRRH
WM 5 H0)]. HmER, 2006, 28(6): 611~621,
GuZ W, Zhang Y, Yao T Q, etal. Observation and analysis

of geomagnetic abnormity associated with the M, = 5, 7

Jiujiang-Ruichang earthquake[J]. ACTA Seimologica Sinica ,
2006, 28(6): 611~621.

(5] ®&H, BB, BEX, % HABREXSWERSBERY
B R0I]. seRPEEMR, 2005, 48(1) :56~62.
Gao ] Ty An Z C, Gu Z W, et al. Selections of the
geomagnetic normal field and calculations of the geomagnetic
anomalous field[J]. Chinese Journal of geophysics, 2005, 48
(1).:56~62.

[6] %wB. HARBERGHORETERI] HRBEURN 5
%%, 2000, 21(5):9~15,
An Z C. Mathematical methods to calculate the seismo-
geomagnetic background field [J]. Seismological observation
and research, 2000, 21(5): 9~15.

(7] T&&. HEFRBRIERR(AL wRUN5HMRFEH
HERSRAIC 4 — Bk e 2 B (M. 1988, 108~122.
Ding ] H.

geomagnetism[ A]. Compilation of earthquake monitoring and

Explore earthquake forecast method by

forecast method sorting out result- geomagnetism and seismic-
electrical fasciculel M], 1988, 108~122.

(8] E, AT, HEE, H AL REARFIIMWETR
S5RBAERITI]. KN & S5HReh A%, 2007, 27(7),
15~20.

Wang D, Xiao H P, Yao Y S, ez al. On seismogenic and its
background tectonics of Jinjiang-Ruichang seismic sequence[ J].
Journal of geodesy and geodynamics, 2007, 27(7) :15~20.

[9] Burchfiel BC, Royden L H, Vander Hilst R D, %, $1EpJi|
20084FE S5 A 12 HRUI MR R SR Y BERLI]. bR
HESHE, 2008, 8(8):13~21.
Burchfiel B C, Royden L H, Vander Hilst R D, et al. A
geological and geophysical context for the Wenchuan
earthquake of 12 May 2008, Si-chuan, People’s Republic of
China, Recent Developments in World Seismology, 2008, 8
(8):13~21.

[10] #pik, ZHMR, §E HRELAYEFARRTERI]. Yy

BB ,2009 ,24(2) :680~691.
XuSF, Li YG, Cao H A review of seismic rock physics ,
Progress in Geophys [J]. (in Chinese) ,2009,24(2) :680~ 691,



