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Fig. 1

stations in Yunnan Province and epicenter of

Distribution of permanent geomagnetic

Yuanmou M5. 2 earthquake
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Fig 3 Temporal evolution of C,, in Tonghai (a), Yongsheng (b) and Chuxiong (c) stations

RAER IR . 30T T = RE M. K e G 3
ARG 15 0l 7 S BB C oy 7 2010 ARTTIE MGS. 2 Ml
REHTIG 28, RBRERE G 28 5 R A C TERRTT 3
DMAMB T BER RIS, 5N hE E
o Z MR, I TR — D A R
Coy e H 57 % th BN [E] 5 Hayakawa 45 (1996
2000) K Ah=#=F (Molchanov et al, 2003; Li et
al, 2011) FWFFE R S thBLR I T B — 3,
TREPHFARZSERB/NERE, W ERES
IR,

WFEai iR, Y rP IRy, nl R 7E
WACMETESR: — 15 BE N R ZLE S 15 0, Han %5
(2011) 7E2000 4 H A S w0 2 B 7 3
Syig Z AR S RIZU R IE B, Hattori 48 (2013 )
XF H A 2000—2010 4E By REGI#EAT T geit, 4R %
HIRE R o i Z P sh B . Gotoh 55 (2003),
Telesca 2 (2007, 2008), xR4%44% (2012) ®%%
ST T TR R RSP, 4R BoR,
i T M % AR 28 S AR B2 R AR 24 5 B R O3 4 o
INIYZEAR, RN AR S 1Y T BB BILAS AR O R A
Besh oy, nTRERI MR, IR EXIEL T A
HA MBS AR B, A0 s =5 Bk,
H A MO B BAT e PR AAE, B FE v 7 Az ULF
HL A 04 [R5 7= A e A ) D 30

FE MR AR U TR Z i R ), H
] N AT 5 1 B BORE G 7 i ) P SRR AT A A
W (Jeremy et al, 2009; Masci, 2011), FZEH
SR, BV T 1 s ) B R e AT A Y, Al
TR #E 2 AR R e, AL TSR A
AIRE S AN AL A Ko Currie Fl Waters (2014 )
ARG THARIE S Kp 6880, AE $58%0) SYM - H

TRECARSCE, IESE T W IF A A OG . A SCdit
BT Dst 18505 Coy (A RRERE, HERBALA
0.08, FRREUE"FHIFAMKL, Ho, BT Cpuily
WRIR T H ot Z Meshmidr H i 2efe, #—
AR S 5 AN AR TG 5 T e A A R Ak
e R AR T B WL 65 3 J2 715 47 7 LA K L 5 2
7 EL Al P 1) 7 2 2 R BRI

S

T, RO, 1994, bR G [ ML JEET HuRR R
it

RS 2B, R AF 2010, S TR E T AMEHOR K Hb A8 ULF
Sl RS SIS [J]. R % ,30(2) 1 - 7.

TR TT /N 2006 13 /)i AR i B MUk AL b R 1) R L
NE[T]. sbERY P42 ,49(3) :855 - 863.

B LL[T]. Hb32,25(3) :85 - 90.

4, EAF, T, 58 2012, 2011 48 B ARZRAE R R 5 A0 3t A
SIS AR BERRAE A 5T [T ] MRk L4442, 55 (11) 1 3709 -
3717 ,doi:10. 6038/j. issn. 0001 —5733.2012. 11. 018.

CURRIE J L, WATERS C L. 2014. On the use of geomagnetic indices and
ULF waves for earthquake precursor signatures[ J]. J Geophys Res,
119(2) :992 - 1003.

GOTOH K,HAYAKAWA M,SMIRNOVA N A. 2003. Fractal analysis of
seismogenic ULF emission[ J]. Physics and Chemistry of the Earth,
29(4) .419 —424.

HAN P,HATTORI K,HUANG Q,et al. 2011. Evaluation of ULF electro-
magnetic phenomena as sociated with the 2000 Izu islands earth-
quake swarm by wavelet transform analysis[ J]. Nat Hazards Earth
SystSci,3(11) :965 -970.

HATTORI K, HAN P, YOSHINO C,et al. 2013. Investigation of ULF seis-
mo — magnetic phenomena in Kanto, Janpan during 2000 - 2010
case studies and statistical studies[ J]. Surv Geophys,34(3) :293 -
31e.

HATTORI K, TAKAHASHI I, YOSHINO C,et al. 2004a. ULF geomagnet-



448 o=

LI 40 &

ic field measurements in Japan and some recent results associated
with IwatekenNaitikuHokubu earthquake in 1998 [ J]. Phys Chem
Earth,29(4 -9) :481 -494.

HATTORI K.2004b. ULF geomagnetic changes associated with large
earthquakes[ J ] . TerrAtmosOcean Sci,15(3) :329 —360.

HAYAKAWA M,ITOH T,HATTORI K, et al. 2000. ULF electromagnetic
precursors for an earthquake at Biak , Indonesia on February 17,1996
[J]. Geophys Res Lett,27(10) :1531 - 1534.

HAYAKAWA M,KAWATE R, MOLCHANOV O A, et al. 1996. Results
of ultra — low - frequency magnetic field measurements during the
Guam earthquake of 8 August 1993[ J]. Geophys Res Lett,23(3) :
241 -244.

HUNT A G. 2005. Comment on “Modeling low — frequency magnetic —
field precursors to the Loma Prietaearthquzke with a precursory
increase in fault — zone conductivity ” by M. Merzer and S. L. KI-
emperer| J ]. Pure and Applied Geophysics,162(12) ;2573 —2575.

JEREMY N T,JEFFREY J L,MALCOLM J S J,et al. 2009. On the repor-
ted magnetic precursor of the 1993 Guam earthquake[ J ]. Geophys
Res Lett,36(16) :L16301.

LI Q,ZHU P Y,ALIMJIAN M, et al. 2011. Detection of ULF electromag-
netic emissions as a precursor to two earthquakes in China[ J].
Earthq Sci,6(24) ;601 —607.

MASCI F. 2011. On the seismogenic increase of the ratio of the ULF geo-
magnetic field components [ J]. Physics of the Earth and Planetary
Interiors, 187 (1 -2) ;19 - 32.

MERZER M,KLEMPERER S L. 1997. Modeling low — frequency magnet-
ic — field precursors to the Loma Prietaearthquzke with a precursory
increase in fault — zone conductivity[ J]. Pure and Applied Geophys-

ics, 150(2) ;217 - 248.

MOLCHANOV 0,SCHEKOTOV A,FEDOROV E,et al. 2003. Preseismic
ULF electromagnetic effect from observation at Kamchatka[ J]. Nat
Hazards Earth SystSci,3(314) :203 -209.

NAGAO T,ENOMOTO Y,FUJINAWA Y ,et al. 2002. Electromagnetic a-
nomalies associated with 1995 Kobeearthquake[ J]. Journal of Geo-
dynamics,33(4 -5) :401 -411.

PRATTES G, SCHWINGENSCHUH K, EICHELBERGER H U, e
al. 2008. Multi — point ground — based ULF magnetic field observa-
tions in Europe during seismic active periods in 2004 and 2005 J].
Nat Hazard Earth SystSci,3(8) :501 —507.

PRIDE S R. 1994. Governing equations for the coupled electromagnetics
and acoustics of porous — media[ J]. Phys Rev B,50(21):15678
- 15696.

REN H X, WEN J, HUANG Q H,et al. 2015. Electrokinetic effect com-
bined with surface — charge assumption; a possible generation mecha-
nism of coseismic EM signals[ J]. Geophysical Journal International ,
200(2) :835 —848.

TELESCA L,HATTORI K. 2007. Non — uniform scaling behavior in Ultra
— low - frequency ( ULF) earthquake — related geomagnetic signals
[J]. Physica A ;Statistical Mechanics and its Applications,384(2) :
522 -528.

TESESCA L,LAPENNAV ,MACCHIATOM, et al. 2008. Investigating non
— uniform behavior in Ultra Low Frequuency( ULF) earthquake — re-
lated geomagnetic signal[ J]. Earth and Planetary Sciences Letters,
268(1):219 —224.

UYEDA S,HAYAKAWA M,NAGAO T,et al. 2002. Electric and magnet-
ic phenomena observed before the volcano — seismic activities in
2000 in the Izu Island Region,Japan[ J]. Proc Natl AcadSci USA,
99(11) :7352 —7355.

Variation of Geomagnetic Polarization Value Associated with the
2010 Yuanmou M S. 2 Earthquake

YAO Xiuyi', TENG Yuntian®
(1. Yunnan Earthquake Agency, Kunming 650224, Yunnan, China)

(2. Institute of Grophysics, China Earthquake Administration, Beijing 100081, China)

Abstract

The geomagnetic data recorded by the Chuxiong, Yongsheng and Tonghai stations in Yunnan province be-

fore and after Yuanmou M,5. 2 earthquake in 2010 were analyzed with improved polarization method, and the

coefficient of variation (CV) with polarization value was calculated. The results show that, there is an obvious

enhancement of C,,; in Chuxiong station in almost 3 months before the Yuanmou earthquake that occurred on 25

February 2010 and recovery on January 2010, and the anomaly reached 2 ~3 times of its normal levels, which

may be caused by the vigorous fluctuation of vertical component . However, there was no similar variation exited

in the other two stations.

Keywords: ULF; geomagnetic polarization; geomagnetic variation anomalies associated with earth-

quakes; coefficient of variation



