375 B3 o= M R Vol. 37, No. 3
2015 49 1 SEISMOLOGY AND GEOLOGY Sept., 2015

doi:10.3969/j.issn.0253-4967.2015.03.008

INEIRKETEREERERE
ESERINPRINH

# k" 3 FV oxREEY RErxY Iair” maziY
1) WP E R R T, MRS I E R E ALK, dbat 100029
2) PR R, RIS Eee R, W/RERTE:, BT3700B

W E INBEAR KA AR — P B IZ i H R © 432 8051, I M FR R 24 0F 58 08 T 16 147 B
ST o & REAE A I ] A0 00 0 45 9 o B e S O R R ) . SRR A XS HER . XHHaT
A0 AA] 7 FH /N U AR A ik SR B R 3 5 8 M 8, RIVRI O S /N I A8 o 1 3 /N U R B, T4 RO /D itk
RBWIMKAE, 456 RIEE S & F MR Lipschitz $8 8050 7 5 7 19 E SC M, BE 17 AIF 98 R A8 72 1 8] 43
A LR s B, IRA RS S . FIHIZ 7 % 2013 4F 4 20 H Uil 7.0 G
G 35d [ L W A LR B AT T A, RIS RS R, RiT T XER RS
HFZ TS S Z M AFFE R R R o R R Tl 7 ik W R RE A 8 R L FL G I 5 I 5 5 R RS R o
B2, BRAIE B T /N B AR KB Ty 325 78 34 52 0L 0 450 308 Hh 402 B0 R 1 S 5 B 4 1 A i 1k

KA NS AN RAE Lipschitz 4848 HLZ R

HESEE, P315.72 SCRRARIRAD : A X B S :0253-4967(2015)03-0765-15

0 5l&

R LU, R Z AT KRR TR, ARG XSRS
HoFe BRI SCAR , LREAE X MR A Hh P o (FR, S0 T L i S B A AP ORIl B2 75 98 2
— RIS X T7 V257 B SR IT 25 01 55 T Mk ST, B 56 F A R HOR
WL 2 () FL 3 1) S o A2 A (LB 224, 20055 77 45, 20075 X [ 45, 20075 5K % 4%, 2010;
XA SE, 20115 s[4, 2013) , 7eHum A AR AL (RS, 2004) | Mo B (£ A
45, 2009; mBETESE, 2010, FMAEVRAE, 2012) | iRy . KM 3 (VE A %255, 2010) RLR
i 1N IR AR AR B2 AR (CSELF) 4577 3% OB 2F, 2003, 20105 ZHAO et al., 2009; &t
F55, 2010) WL AL S W LG o T M8, 0 R KM A A T, AT X AR 22 2 0 31 1) vl
FOS T R, W A (2010) MRS T SRR GR AT AR 5 ML | B R AR AR B G 5 kA
45 (2010) F5E 1 RS B B M B R AR Al K A% 45 (2010) 4 F] 7 DEMETER L& id
FENF LS R AR IS, B PR AE (2009) 2 T X R R MRS M BIE T T 2R 0 2R AR 3

(K= HEHE) 2014-04-09 Ygfy, 2014-08-28 Pl

(BR€WHE) EEAARILSE (41374077, 41074047 ) FIAR AR AR Hb T A2 b 58 F00 43 R G i B (1521220000001 )
L[ BE .
« WMIAEE . %5, P50, E-mail: tangji@ies.ac.cn,



766 o M B 37 %

B xS SRR UL, R T MR A AR, AT REAEREE R RS L4

(R ARG T 2 5 A0 LI B30, T P R A B Ak B D7 A AT S AT AR X feT AR IS, 5 vl LI A
B0 0 A RN B3 H R — AR 2 T4 UL I 18] 77 8145 5 ) 28 AR OR H i 2 A7 e S o, Bl &
ek iy P PR A 40 78 8 o AL %€ — R I T) B B i P9 A3 O S0 S o AE — s RR I b, XA T ik e
JEE M AR, EUR BREZ AR B L R RS B, W R R A EOR o AT iR S
S, AR SR SRR AR SRR OC R, R RN AT, WoR AT E SRR
PR, AR SO L /N A RAR 5 2 6 1A TR A7 R F 5T

AN S BRI EALRR L RS S R AL B R AL B MR B RS 2
FHA 5 B B AL I 3 38 A5 5 G 0 A 45 5 R BB AR AIE (9 BE ) (Mallat et al., 19925 TR
55, 1995; fREE, 2009) o TEXE S AT R MR T, AT SR G T H— L AR, %
S ARAE RS, BB 20 A5 5 ) 405 R [A) 28 B 45 5 ( Cervone et al., 2004, 20055 BRIz 45,
2006; Pan et al., 2009; REZEZE | 2009; Bi et al., 2009) ,

2013 4F 4 J§ 20 H 8 B 2 4, fEVUNIHELR KA M7.0 MR, 52 7 F 4 L B RSP B fBLA
BZIE], WOWER O 30. 28°N, 102. 99°E, FRIFIRIE 16. 33km, R KA IR X . 7 11
e UL - RER MR, BAORET T S5~5. 9 JRE, 30 K 4~4.9 HRE; <4 %
AR TT R RN AR RE W (XU - R W 28) i) 52 P SE fih, 200 A 1E K 29 32km
96 15~20km | JRIEN 5~24km (38 F A o MR 1) SW 5 ] R ALK, NE J5 [l i/
T BT R S A SRR Z AT REROC AR, I bR R s B RS BT LG T S A 2
FORLTE P i B A7 s o0, B8 B KB EEMS I B, Mzl g 34
I 7 WL AT S LR o Ferp, SRR R T ERRAR Y NE J7 [ (N47°E) 2 9km 4k, 224
J¥ 2 103°02'42. 53"E, 30°19'33. 31"N( & 1), 4RI AR LU E XA~ KN B2 A, 5 e
I A AR R DX T G Ak, 0 7 B BT A S M 0 B R A S T RER AR AE, AR SR EIR
A LY f ELAE R, XTI A M o ASSOR /AN ORAE T 3, 23 B 7 L M 72 72 s 5
RN 0%y R R 5 R P S /N B T 0k AR BOUL I K 40 A [ 90 R i 2 1) /N BB R AEL
A AR 2 B 4 4 o 23 A A RUI AT BE 5 A% 7R R S A VLR S

U B | Ak 3% i

A% YR UL feff FH 4% ] Metronix 23 & (1) ADUO7 Kb i {45, R FHIE SN-EW [i] (¥ K 3 i %
DR AT A T AT U, 6 4% Jd o MFS-06e, HL{Z B854 Ph-PbCl, ANHR AL itk . 5 9 9
PR W35 SN i (Hx) ( EW 48 (Hy) Fl 2 B I 2 & (Hz) 5 45 SN 2y &t (Ex) , EW 4y
H(Ey) o W3R SN A1 EW [ HL il B #R S S0m; J5 7% 3l SN [m) B Al A9 A7 ¥, HLARBR AN A2,
1M EW i) AR B AE S 43m, AR WG S (R] 2 2013 4E 5 4 H 0 % 2013 426 A 11 H 12
BHE, sk OB 4h S —AMEFR, B 4h 1 XX:00:00—XX:10:00 L4 4 096Hz R #f: 5 R £E 4L
i, XX:12:00-XX+3:58:00 LA 128Hz [ RAL R LS, Horh XX IR 1d Hoig 26000 i i 46
f ] (00, 04, 08, 12, 16, 20 ff) o SRH1F 2 1) E 4 i F Metronix 23 & #244E #) Mapros # {4 #E17
Ab 3, A5 R R b R R I R e R FY) EDT S, R, R 4h nl AR 30 1 410 A B S | BE BT AR 5 F L
Y& oy DR B, SRS LSS [ A3 0 B H B, L % 37 B o I (] 1) A2 AR R

TS5 A S RS, HARRIZ 5 2 B0 T, S 745 20 0] 45 00 0 5, 78



33 BhOUKEE NP (B R B CH T W S S SR O A 1 767

PEL Lot 2 7R XA
Fig. 1 The geologic-topographic map of the Lushan earthquake area.
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Fig. 6 Wavelet maxima of the N—S magnetic field data ( Hx) in Baosheng Station.
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WAVELET MAXIMA METHOD IN IDENTIFYING
SINGULARITIES IN ELECTROMAGNETIC SIGNAL

HAN Bing"”  TANG Ji"”  ZHAO Guo-ze" BI Ya-xin”
WANG Li-feng"”  CHENG Yuan-zhi"
1) State Key Laboratory of Earthquake Dynamics, Institute of Geology, China Earthquake Administration ,
Beijing 100029, China
2) Department of Computer and Mathematics, University of Ulster, Belfast, UK BT370QB

Abstract

Wavelet maxima method as a kind of data mining method has been applied to earthquake science
research, which gives us a direct way to identify the singularities of different time and frequencies in
the long time observations. This paper introduces how to identify the electromagnetic anomalies using
the wavelet maxima, i.e., the wavelet coefficients are calculated by using continuous wavelet transform
and then calculate the maximum value of wavelet coefficients in each scale and identify the
singularities associated with the earthquake. The identified singularities are further examined by
Lipschitz-exponent a. The proposed method has been employed using the 35 days’ data of the
electromagnetic field recorded in Baosheng station in Sichuan after the Lushan M 7.0 earthquake,
and three electromagnetic anomalies are collected, then, the relationships between the electromagnetic
anomalies and the earthquakes are discussed. This method cannot give a certain relationship between
the electromagnetic anomaly and earthquake, but it proves the method’s effectiveness in extracting the
electromagnetic anomaly in continuous observation data.

Key words wavelet transformation, wavelet maxima, Lipschitz-exponent, singularities of

electromagnetic field
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