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Lithospheric geomagnetic field variation in the North-South
Seismic Belt from 2010 to 2016

Feng Lili*

(Qinghai Earthquake Agency, Xining 810001, China)

Abstract: This paper processed six issues of annual variation data of lithospheric magnetic field
from 2010 to 2016 in the North-South Seismic Belt (21°N-37°N, 97°E—-109°E) by using wave-
let decomposition, and systematically analyzed the annual variation of lithospheric magnetic
field in epicenters of strong earthquakes (Mg=5.0) since June of 2011. The results show that
correlative coefficients between earthquake magnitude and lithospheric magnetic field compo-
nents AX, AY, AZ are 0.26, —0.26, 0. 15, respectively, which means there is no significant
correlation between the two parameters; the maximum variation amplitude of lithospheric mag-
netic field components AX, AY, AZ in the epicenters of strong earthquakes are 18.46, 14.98,
—15.54 nT, respectively. The wavelet decomposition results show that there is significant vari-
ation on basic layers with maximum scale of one thousand kilometers in two years before Mg7.0
earthquakes, and significant variation also appears on basic layer in one year before Mg6.0
earthquakes, but the scale is smaller; as to before Mg5. 0 earthquakes, no significant anomalies
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have been found on basic layer or middle layer.

Key words: North-South Seismic Belt; lithospheric magnetic field variation; wavelet decompo-
sition; Lushan earthquake
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Fig. 1
observatories in the North-South Seismic Belt in 2010

Distribution of the first issue of geomagnetic

F: Xianshuihe fault; F,: Xiaojiang fault; F3: Jinshajiang
fault; F,: Honghe fault; F5: Lancangjiang fault;
Fg: Xiaojinhe fault; F;: Longmenshan fault;
Fg: Yingxiu-Beichuan fault; Fy: Tazang fault;

F\o: East Kunlun fault, the same below
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Fig. 2 Lithospheric geomagnetic field component AZ variation and AZ variation of surface layer,

middle layer and bottom layer during 2010 to 2016 in the North-South Seismic Belt
(a) 2010—2011; (b) 2011—2012; (c) 2012—2013
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Table 1 Lithospheric magnetic field variation in the epicenters of main earthquakes with Mg=5.0
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F W R /IN 5 52 o BT A A7 0 A R R 7 A /N TG 3 AR O, R A e R 7 A
55 ) 5% A B JCRRAEPEAE 7R, AH R b i AL 1 A P g 3 7 AT R AN K
4.2 ERBHGTHNESBEREXRZSN

bk, 4 WA A B R AR A (B 2 55— 30 b AT /N A e, AR B T AR R A TR R AR Ak
(B 25 =50 . h 220 2 55 = 51]) IR A (E 2550 51) .

W1 2 W] UL, W3 AZ 53 i 78 Ak B 35 0 I B IO T Ll Mg7. 0 bR R R T A, R
2010—2011 4FF1 2011—2012 4F AZ 531 (19 B K A2 1k (5] 2a4 FTE] 2b4) , HE AR B JLT AR 7Y
XFFR, AN Z AL TE T 2010—2011 4F 1E 5 3 76 7 1L 5% 5= b 467 8 B i 1) P8 28 1, 17 2011—
2012 AE AT B Z R I E &R, HE S &4 T 201345 4 H 20 H U A L iZ, BJE AZ 4y
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Table 2 Variation of lithospheric magnetic field for surface layer, middle layer
and bottom layer in the epicenters of main earthquakes with Mg=5.0

e AX7EfmT AY ZEff/nT AZ 7E /T
Gg % . " . - =

H* i IR BT LD IR BT LY IR
1-1 5.2 4.89 0.60 -9.92 -2.74 -1.73 -8.16 -5.70 -2.64 -7.10
12 5.2 1.33 -1.13 -6.32 -5.44 -0.29 ~1.49 -0.95 -0.51 2.69
13 5.7 1.55 —0.04 —4.15 3.40 3.34 -2.09 ~1.54 3.25 -5.23
2-1 5.7 2.64 3.33 1.34 0.28 -1.91 8.76 —0.86 -8.00 16.05
22 5.6 1.40 3.30 1.67 1.26 -2.32 8.51 0.40 -8.06 15.66
2-3 5.5 —0.67 1.85 8.61 —0.81 1.60 2.24 -0.53 5.80 -4.97
2-4 5.5 1.89 3.66 4,07 3.00 -7.82 10.65 -0.10 -5.96 2.92
2-5 7.0 -3.90 ~1.49 8.35 1.32 -3.16 4,67 -1.01 6.03 -3.76
3-1 6.7 1.37 2.27 2.58 -0.35 -3.32 -1.73 4.56 2.31 3.02
3-2 5.2 4.57 3.41 0.36 -1.21 -3.89 5.69 -5.93 -3.12 1.52
33 5.9 4.35 2.98 0.40 -1.05 -3.83 5.71 -6.12 -3.05 1.38
3-4 5.1 -1.54 6.03 2.52 7.32 -3.69 —4.01 5.48 1.86 -0.39
3-5 5.6 6.63 2.86 1.24 —0.48 -3.68 6.55 -2.28 -3.28 -1.17
3-6 6.1 6.52 2.61 1.10 -0.58 —4.13 6.43 -2.39 -3.37 -1.35
4-1 6.5 3.41 2.30 0.39 ~1.44 —6.43 -5.89 0.83 —0.41 0.26
42 5.0 0.02 0.02 1.96 -2.65 5.05 —0.41 -1.32 2.66 4,59
43 6.6 3.59 1.59 -1.21 -3.49 -6.81 4.17 -8.57 -1.70 9.75
4-4 6.3 2.39 -0.25 2.45 -1.77 -3.76 3.37 3.57 -2.20 7.65
4-5 5.0 -0.91 -1.97 0.46 -3.59 3.01 -3.53 -7.21 —0.94 2.15
4-6 5.5 ~1.47 0.22 ~2.49 -3.89 -2.61 9.76 -0.63 —0.14 15.22
5-1 5.1 1.95 -1.74 —4.84 -2.47 -2.89 -0.72 -2.09 3.05 ~2.49
5-2 5.0 4.71 —0.62 —4.83 -3.31 -1.03 -0.61 -1.83 -1.80 -2.43
6-1 5.1 1.20 -2.58 12.56 1.61 3.23 -5.63 1.40 -0.27 7.17
6-2 5.1 ~7.41 -4.91 16.26 5.29 -3.21 3.23 6.89 -0.70 3.86
L X HE NP E/nT 2.92 2.16 4,17 2.45 3.45 5.00 3.00 2.96 5.12

AR A BRI BN K PR R, Mg=7.0 5B 22 W15 i A A B RG240 L R
MK, ATRER S T Tok(mdbm R FERAFR X)), KR EATRIEZ, HiXSEE
TR B AT

i &l 2¢ Fi12d AT LA i, Mg6.0—6. 9 Hiu i 1952 o3 1 7E 75 A B G 37 AZ 5y iR R AL
R LR AR R 2 U B AR, BN E 2a4—2d4 T ER R AZ MBI S ERE
Ms6.0—6.9 Hb 5% KR RT TR T A Bl G 728 Ak o A A% R i A2 Ak, B R R R A B G o i
AZ SR A R IEE, BS®EAAEES LB e nm, R M6, 0 HE
PRI R AR AR LB A — AR DL, R RN RIEZE, B R E REL RS
i () 359 S8 2 /N1 M7, 0 1l R i 1V A 0 P8 S AR Ak

Ms5.0—5.9 MR = e A A Bl W3 AZ r 5 BE R A8 Ak R B o3 A T HL A (8] 2a4—
2F4) , i v R AR A4 A i T AR (& 2a2—262) , T B g5 A thZ ARk & (& 2a3—213) 4
KA T 1F 4> T B, ALES —/1(2011—2012 4F ) XTI B Mg5. 0—5. 9 1 7% 16 41 (1] 2b4) .
IR R M5.0—5.9 Hb 7% i T 22 52 100 5 R A #3280 IRAUR BT 2, i AR 38 31 RIS TR B

WA X 3 4 5% 52 P 0 A B WG S B AR AT N I et A R B, R L )R R
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