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Fig. 1 Distribution of seismic stations and the

epicenter of the Ludian earthquake
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Fig. 2 Vertical component of 30 — day’s moving
averaged autocorrelation functions (a) and

referent green function (b) of the

station QIJ (0.2 ~0.5 Hz)
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( Lobkis, Weaver, 2003; Sens — Schonfelder, We-
gler, 2006) . H AR JE1E bk vk ) R il B A
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of seismic station QlJ, average results of three components stacking (d) (0.2 ~0.5Hz)



$34 Ve DARAE . FIRTHE SIS A AROGHTTE 2014 4EE ) M6. 5 HRRRZ X JH 1 s Il A4S Ak 495

AR ALK 5. 1 BRI S BL T —A~ 2R Brenguier 4% (2008a) . Chen 45 (2010) Frillig4%
RS, BRI (A1 AH), mRBHE  REAR G RIBOHE G BLAE 72 5 ) I E] 55 )
ik 0.06% (ZAT, YA)), HUCHEBEMMEAR S ESSFEeF (2010) R WIMEE, TRS

(%)

dv/v(%)

B |
S W . . s M WY MR  Sae _teis fad® H
NI, W79 YA Y 000V 2 A Aadll |

] Wt v , W ! w B

U.U2¢613 2014 M 2015
= ;;n]f_)‘ S 7Y ;“ adn. ~ _ ‘I.‘ - |
S T Wa . o MR PN Sas saah N/
3 ool e IV ARy 4 TRATFT WP ¥V
EEy o . w . v .

09, Im 9n|14 = onl1,=. E

Fh
| BB o BHWEW —— BHBHE N e E DGR

B4 ZAT ¥4 % BHZ (a), BHE (b), BHN (¢) 5=5%&mF3 (d)
ATk ik TR (0.2 ~0.5Hz)
Fig. 4 Relative velocity variations with time for BHZ (a), BHE (b), BHN (c¢) componet
of seismic station ZAT, average results of three componets stacking (d) (0.2 ~0.5Hz)

Aviv(%)

Aviv(%)

(%)

Aviv(%)

(%)

Fh

[ EE o mawmmny VEERS 3 B I3 e W B EA |

BAS5 QI (a). ZAT (b). YA] (¢). XUW (d)., DOC (e) &
ZoF & mAnrt ik TR (0.2 ~0.5Hz)
Fig. 5 Relative velocity variations with time for QIJ (a), ZAT (b), YAJ (c¢),
XUW (d) and DOC (e) seismic stations (0.2 ~0.5Hz)



496 o= O R 40 %
0.04 — — T 0.04 T ry = T
= [@n KEMS 1B i | &) K305 HUMOS
< 0.02 S 4 M6, 57K M50 0.02 K MS. 1, VKM 0
3 0 0
S -002f E -0.02 |
-0.04 : : -0. : :
2013 2014 2015 %013 2014 2015
~ U0 Tagy g : 004 r— : -
£ o002 - 0.02 |
z 0 0
-
S -002f E -0.02 | g
= A : v : ;
0%:13 2014 2015 0%013 2014 2015
00 M ' ' 004 e l
S o0 l*? 1 0.02 | 1
¥ of 0 ~~/''~/\\/\/~’/\/\/"\/\/"\/\/
S
S -0.02f g -0.02 | g
0053 2014 2015 0053 2014 2015
0.04 T T 0.04 T
g ol d 002 [ ]
z 0 —’\P,FW 0 WJ\,\,\/’\/\/\/-’\.\/\'\,\/
-
S 002 b -0.02 | g
0% 2014 2015 004513 2014 2015
0.04 . 0.04 g
—~ -5)
S oo . 0.02 [ 1
¥ o0 0 L\/\’\’"V\’"/l\/\/V_\’\/\'\’VZ
-
S -0.02f E -0.02 | g
0! 7 : 0] 3 :
0%13 2014 2015 %013 2014 2015
Fhy Ehr

B6 QI (a—1, b-1), ZAT (a-2, b-2), YAJ] (a-3, b-3), XUW (a-4, b-4), DOC
(a=5.b-5) AR KEEMALFE (a) REHRFLEHREEL (b) (0.2~0.5Hz)
Fig. 6 Annual variation of relative velocity (a) and velocity variations after removing annual variation (b)
for different seismic stations of QIJ (a—1, b-1), ZAT (a-2, b-2), YAJ (a-3, b-3),
XUW (a-4, b-4), DOC (a-5, b-5); 0.2 ~0.5Hz)

(2016) FHAA Y 7 L1 72 i RO R ot A A2 ) 1
~4 A F ARAE o R T B AR X I8 3 e B 7 72 I S
RUEE B, T — BN A B4, WA RE S 4
RHEAA R (ERSE, 2016) . BlJS#5 5 ulifHX]
PRI T PR ], 2T 2015 44 65 0 i
AEKE B T R s IR, BRRE, B b
AT AZ AR AE R B g HE 3 - Ho R — BEAR -
RIZARTE - HuRE - BEAR - K52 - H 3l

ZAE T W b 5T A BRR X I R A A
TE AN [8] B ) RCBE R A ) M 2 A ((Sens -
Schonfelder, Wegler, 2006; Ugalde et al, 2014;
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Study on the Crustal Wave Velocity Variation around the 2014 Ludian M 6. 5
Earthquake Area by Background Noise Autocorrelation Function

PANG Weidong, YANG Runhai, XU Yaji, SHEN Yahong
( Yunnan Earthquake Agency, Kunming 650224, Yunnan, China)

Abstract
Firstly, using three component seismic background noise data recorded by 5 seismic stations located around
the Ludian M6. 5 earthquake area from Jan. 2013 to Dec. 2015, we calculated autocorrelation Green function in
different frequency. Secondly, we obtained the “Current Green function” by the stacking of autocorrelation
Green function by sliding window with 30 days as window and 1 day as step and the “Referent Green function”
by the stacking of autocorrelation Green function in the whole study time. Finally, based on “current Green func-
tion” and “referent Green function”, we calculated the relative wave velocity variation of each station by Mov-
ing Window Cross Spectrum (MWCS) and Stretching technology to analyze the relative variation characteristics
of wave velocity before and after the Ludian M6.5 earthquake. The results show that the variation of relative
wave velocity by two methods was consistent well. The sensitive depth of the measured relative wave velocity in
0.2 ~0.5 Hz to the medium is about 4 km, and the wave velocity have a strong annual variation trend. After the
Ludian earthquake and the Yongshan earthquake, the coseismic wave velocity variation of stations is significant,
which showed as a significant decrease, and the wave velocity of Zhaotong (ZAT) and Yanjin ( YAJ) Sta-
tions decreased reached 0. 06% . The wave velocity variation in the whole study period shows the overall charac-
teristics of “disturbance — earthquake — decrease — recovery and uplift — earthquake — decrease — recovery — dis-
turbance” . We didn’t observe obvious wave velocity changes, however, some seasonal variation characteristics

are shown in the frequency of 0.5 ~1 Hz measuring results.

Keywords: the Ludian earthquake; background noise; autocorrelation; relative wave velocity variation



