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Fig. 1 Diagram of the observed data and the EMD
decomposition residual of bole-hole tiltmeter’s

NS composition in DeLingha station

(Jan. 1, 2009—Apr. 13, 2010)
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Fig. 2 Distribution of tilt vector
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Fig. 3 Distribution of plane strain

BEWEIT LSRG, EH5RAERE
PIA6 1.5 km 40 B9 BB 1A K B R B A7 AE

X%
weme

HERELEMEL, ERESEE LN A 23
MSHAEX MR (ZE) &8 (ZK) B2
FERHE, XS4 R K R BT I R, B
FIZBOR T & A 7E 480 km DISM EM HUR, AT
RERTEERME. MRS EWNHE 2,
AR FEAR K, WO B8 AS B SR 2 47 AR i =
ik, BRGERPEZE, WNREUAERA,
R A AR R A AR B 5, RITEE S
M EM—H BN RARE .
B & PG R S PR B R R A T O AR K a3
B, X=EWLETANERD. mE TR
T, WRAAEAT . HR— W i 4 X 3 T
AR IR RE i R LT W R R 3 AR JR R & R
Hoh, HEWEEHLE 2009 4£7~9 AR THA
. WIRARE M NAS 32 A8 R/ MiEazik, 9 A
DUGSkSE 2 T e AR AT Wi 5
—IWHHRE, HEMNAEET ~9 A HIT K
Y BT, RIEERE TR EEEL;
MTFRPERE EN—HRBERPEHERE,
HE R AR 2R PR TR AR, RIHZER
S22 B REARARAS o AT ) R A L 72 PR OB ) 5
5 GPS ML R IEFT XL, B4R WA KK
PERRE, B T A 3 TC 3 40 W7 B W P S s L A
SR EY A SR 28 KA B N Y R AR AR 4k, fHX = A
ORI A5 PR TR 7 A5 AE RR R —4F 2 R A AR AL AT B AR
R, JUH AL T W 2 B0 A% R AR & &
&, R0 NMNALATHHRAT AL 3 MAK
MASJHEE, WiE RN ARRRZ G RES S
RPN IR, BEHFSRARERAN
PSR B

4 4hig

(1) FF EMD 4345 3 [ {5 U004 4 3
Al, FORE. IR, hRKEHER B
RIREE AR, HYHEESCERHL.

(2) FIFHWASIEE J7 1] (A0 % S K
B, FIRLRE AR SRR E R, A
T HbRRTEE R H 600 km DL 6 4~ & 3 54t
REBHHHRE, EWENBIAIREAERRL
MBS, £ 4" WERE, X5—8h%
BEIEMAR, I 1975 ¥R 7.3 H B,
1988 4EMAE . BKT 7.6, 7.2 RSB (KIMEERE,



456 WwoR OB R 34 %

1996, Z=7k#E, 2010),

(3) FIRIWIANIEAZT7 16 B IVE AL T 3 R0 4 7
B, W LATRAE A LI AL B T DL AE o A B
KEMBRBEEH=ANES, ML THE—E
AT 2R PY It i ) A AR AR 5 R 1 AR B A T L
BRIAN “RE—FRRERZIE", TR
MHBE RN AR “ B8 TP fe—hn
MM — G R AL” XA AT BE SN T
XA WU R AT AL AR, EAE R T GPS
fR G REAT HOXS

— AN BB ¥ AR A BE R B 2 K X
BN R, AR LS RREZ K GPS
VR B B R T AL OB AT X I, BRIV
B L WBTFRIEUE

B 3k -

. 1993, SRS R IE H AR AR AL R M PL T S [T ] se5eip A8
H#b5z2,13(1) 62 -68.

k4R - 2010, FIFE A AT RIHRIG SR H [T]. HR
WF9E,33(2) :164 - 169.

SRMEES, FE0R, FSR G . 1996, HuWI% LRAVAE | 0¥ N A8 5 1w B A8 WA
R R LRI AR T]. se T A S RZ, 16 (3) : 49
-54.

I, 24 5, 22755 45 . 2008, Rt 347 5 iy HHT J347 5 5
[M]. Jbxt: 0ol it .

Huang N E,Zhang S, Steven L, et al. 1998. The empirical mode decompo-
sition and the Hilbert spectrum for nonlinear and non-stationary time
series analysis [ C]//Proceedings of the Royal Society of London,
Series A,454:903 —995.

Long-trend Analysis of the Tidal Observation Based on EMD Method

LU Pin-ji"”?, ZHAO Bin"*, CHEN Zhi-yao"*, LI Zheng-yuan
(1. Institute of seismology, CEA, Wuhan 43007, Hubei, China)
(2. Crustal Movement Laboratory, the Institute of Crustal Dynamics, CEA, Wuhan 430071, Hubei, China)
(3. China Earthquake Network Center, Beijing 100045, China)

Abstract
On Apr.l4, 2010, an M(7.1 earthquake occurred in Yushu, Qinghai. Using the Empirical Model Decom-
position method, we analyzed the data of tilt earth tide and the data of strain earth tide from 6 stations ( Yushu,
Xiangcheng, Delingha, Huangyuan, Geermu, Ganzi) located within 600km from the Yushu earthquake’s epi-

center, to extract the long-trend variations of tilt earth tide and strain earth tide. Some abnormalities were found

before the Yushu earthquake on the tilt vector map and plane strain map. The curves of tilt vector at Yushu Sta-

tion which was only 31 km away from the epicenter quickly twisted before the Yushu earthquake. The curves of

plane strain at Geermu Station and Ganzi Station which were located at both ends of the Yushu-Ganzi Fault

changed their directions six months before the earthquake. This may reflect the Fault Zone’s plane strain change

before Yushu earthquake.
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