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Dynamic earthquake triggering in the north of Xiaojiang fault zone, Yunnan
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Abstract We analyze the dynamic earthquake triggering in the north of Xiaojiang Fault Zone,
Yunnan (26°N—27. 5°N, 102. 3°E—103. 7°E) based on the continuous seismograms recorded by
38 stations during 2012—2015, utilizing the manual inspection of spectrograms and g statistic of
the local earthquake catalog. Seven of 36 remote earthquakes with magnitudes larger than 7.0
triggered local earthquakes in the study area. Furthermore, we use the automated approach,
Match and Locate, to obtain the spatial distribution of triggered local events and then calculate
the potential and intensity of dynamic triggering in the study region. We finally discuss the stress
state in the North of Xiaojiang Fault Zone and the enlightenment for the analysis of strong
earthquake risk.
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R WF ST 2 W) Ml 5% 22 ) J2 A7 e AH ELAE TG, OF
H A 43k = Ff (Freed, 2005; Hill and Prejean, 2007):
S R T e 2l e N Bl 2 A S i R AR Y
W7 J22 57 585 77 £ 18 AR 0L ) 78 A T 32 7 il 2 DX O
IR R — 250 fil & PR GE  a04R 52 SR AH S BF S
TR, B 20 20K, 3258 FAR R 2Z ] 9 A G A
st e &9\ i 3] (Hill and Prejean, 2007; Robinson
and Zhou, 2005). Bl f5 AN A . ¥ & 2 fih A 1) AH 26 BIF 5T
T U il 0 1 B A 0 2 ¢ o8 2 1) 2 — b 21 1Y
NI EAL B B AR S T RS VIR s A b
2 1 R SERLPE R T LA AR B T AT G (W et al.
20115 Jia et al. , 2014, 2018), Al LA & A& 7 i 5 7%
PR ILAE T AR 0 2R X IV B A 7 B by T i 25 L g
AERR S J) 53 0] BE 7% Hh SRR g% A F A2 (A
N = IR R A (Hill and Prejean, 2007) , A DA
X ARl RN T3 1 52 0 LR /0N 3 SR A AR
LIRS . SR UL 4E R YR Z2 058 b A R Y IE
HAIFE B R M 52 AT LATE 10° ~10° km APy 437 B 5] & W
214 Hby 52T Sl PR3 o 3 b R TR HL AR T R RR A
Ak

Hill 45 (1993) £ 1992 4= Landers H#i73E 14 B
C SR YOI 2 2 A il R BLA BlS IR TE 4
BRSNS Tz ORI R i SR R R 2 4k
WEFE ], Bl A i K 32 %8 AR AR T BRI Al Bk i S Ik
J2 B Bl DX A5 RS S M R A b Ty (Hil
and Prejean, 2007; Hill et al. , 1993), 7] g8 1Y J& Al
SR K 4 X3 ) 7 ) AR BR A O O R 2 i L {HL B
Jo A AR 22 B9 2 A X RS 110 DX el g & Ak Bl 2
fih % (Gomberg et al. , 2004; Velasco et al. , 2008). H:
RIS XA T 3 5 N A D B0 D i Peng
2£(2010) . Jiang 45 (2010) . Wu % (2011) LA J 38 %
ZE(2014) B 1Pie 1 [ b 6 b X B AT 1Y) 2 28 fioh
G fRE A AF (2007) , Peng 55 (2012) #8598 T 2004
HEEDJE K 2005 AR IR TTTIA R My 9. 0 F Mw8. 7 PR
EL B b R X 2 R 4 DX /N gl 28 Ak & RONE . T3 A L [
— DX IR AR AT DA K Hb 7R A2 il & (Gomberg et al. ,
2004 ; Velasco et al. , 2008; Wu et al. , 2011).

SRS 18] 1) 3 25 07 77 990 3l B O 2 3l 285 ik Ok Y
FEFH AH A Z AE IR fih & 1 22 4] (Shelly et al. ,
2011; Peng et al. , 2015; Johnson and Biirgmann,
2016). FETAE 283 JLAS /i 2 LR JS A fE 0

B — St XM 52 T B PR SR 0 B4 H ET AT E R
fih % 1) % B A I AR AE H 4§ (Parsons, 2005). L E A
AT LA fioh ¢ DX 30 /N 52 5 B30 DKC Sl 752 1 1 4 o
2 b & AR K 8 (Tremor) 58 K B W S 4F & 4=
filk & B AE kLl 72 B AE B AR ff Al b X (Obara,
2012; Chao and Obara, 2016) ., 3% % i 1 1 i /2
(Peng et al. , 2009) VL & # [ &5 & (Peng and Chao,
2008) B WL 3, T [ Rt 3 YA UL 2 HE Sl 7R
W50 ) S A Ok T AR L = B Y ik 2 i R H L A
EIR.

£ BRI FEAE A A R UL I 3% W] Bl 28 ik o
A 3 P FRAT AT LA G 2 A I RS2 b Y S I
JUIRZS o RIVA T 8l 25 fioh e B R A Dy W J2 %0 T 1 5% i8¢
Tita 0 F) E JRE L g i R R . A SR AT RE e A
A 20 R WL RE filk K, 8 BE RN IE A 2 /D I8 JE B 4k
AR I 3R 28 L SR R DR /N B L 0 3 3l it RT RE
S QNI L LT I8 37 5= 9 A RN 0 A1 S wie) S 0 DR 2R
AR 1) Hb 5 A B MR AE 38 2 AT AT B (Brodsky
and van der Elst, 2014). g filt & 09 0F 55 AL AT LA
FHOR A 1 T2 b 2 P o A 1 B3 A 38 BE
0% 308 33 3% I T3 B8 3l 3 A E— 25 R M A 3 S5 A
BT 7= A 1 5% ) ( Brodsky and van der Elst, 2014),
15 BhFRAT AR M 5= 09 K A B AR ELAE T B N TE AL
B, 0T T i IR A 7R XU P DAk AR A S
(Wu et al. , 2011).

AR SCALL 3 3 % 2 T i XN VL ST b B Bl 3 ik
RIMGH R GAEVT AR T3 A Mk K N AENLEE , I %)
NV W 27 b B 52 £ B M VP Al S 300 HE A7 08

1 BF9E X s 5 5 k)

VNTAN T VAR R T N A R =)
FSGRIERM BN 2 — . zW)2e LT HI—=
PR B AR I Bt T E SR 1) AR R 7 ) O
T 9K 5 i I BB 98 R T L A 2 IO B 4 e 7 BT LA
AT AR 0 A B /N T R S A N G 22 45 I A
YR AENEE W 123 (Shen et al. , 2003). /NYT K 24
ok miEm AL, 2K 2y 400 km, 73 A3k b VB B
U B 2 — 254 35 R Z/INLA . S W /N VL ey 4
A6 BT G 1y b 5= 35 20 » v 6] b 5% Jeg 3K ) 3L
JIHERRGE TS A SR 4 F 2012 4F 2 H R RG22 7
JNIT W 2L B (26°N—27. 5°N, 102. 3°E—103. 7°E) ffi
BET 38 AT AT MR A LA S 15 > @ i GPS i &k
R G AMEEEE(ED. %G MEY &2
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1981; Ekstrém et al. , 2012).

Fig.1 Xiaojiang Fault Zone and distribution of seismic stations

In the north of the seismic array which is also the junction of Yunnan and Sichuan, three moderately strong earthquakes

occurred, i.e. 2013 Ms4. 9 Qiaojia, 2014 Mgs6. 5 Ludian, and 2020 Ms5. 1 Qiaojia earthquakes. The focal mechanisms are obtained

from Global Centroid-Moment-Tensor (CMT) catalog (Dziewonski et al. ,

12 km, G LR 110 km. W] 7 30 2o b 52 Fl
TE A5 6 5 LT 2 08 A 72 R X AT RE 1 b 3 15 B
W IR ZE T R A FA G A Y B 2 L
14 38 1 2 N 32 )2 1 iz Bl & Ak

ABIE 58 T % 6 MEATFE I 572 T PO & AT X
(1% b 7% Sl 2 ok & A58 N » 4 8 7R T 38 Bl A Sk 2 00
JUT S5 e ) DRy 45 B R A B VAR R FRATTIE T 2012 4F
3H1HZE2014 4 12 A 31 HIZG I =4
WIS IE AT . IE W TAE & U SEBR R 33 A4,
KAEER A 100 Hz, M ATT#E U. S. Geological
Survey 35 T Z T W58 0BG B N 2 ERE R KT 7
i) aR H sk, AT M H SR IEAT T 2F— 25 10 0 32
N T HEBRER SN B s R R 5 R G M
(27 26. 5°N, 103°E) W BE B K T 1000 km fy it
2 5 BT TRV M R AN B ™ A AR 9 1 THT I8 e o R A L 0T
AT % 119 FE 2 30 1 B O S o g | R B 28 ik e ) 32
B, PR R AR R IR B AE 100 km DL I 8. e 4

1981; Ekstréom et al. , 2012).

F 35 36 A imi . KR qe 7 98 8 [l
A 33 A KT 8 A 34 (I 2). FATLAX 36

A5 5 N i A U BIE T I L8 SR R X I 1 BT R BF 5T IX
Mo R TG Bl Y Bl 2 Ak A

it R ERATE R ERHC R BN TE B
WAL ER R — PO )1 ST X & AR T 2013 4F M4, 9 15
FHFZFN 2014 4F M6, 5 6 fa) H 72 W5 vk b ol 72 (&
D)X AT 20 25 i K BT B e 17 58 2 A B M A B
Y MTAR G T MEAS B REAS. AN X R R R A T
2020 4F Ms5. 1 TG 52 MU=, PR G032 DX 0 11 i 25 I
PEWF oY B R L

2 R BN A ik A R
2.1 AIiR%H|

T AW 52 B B IR S IX R e R ik A
T AC 5 G BT B0 3 AR 3 Sl L R BB AR B kT S



3210 H Bk ¥ B % R (Chinese J. Geophys. ) 64 %

7
5

|
N
\

S

R Y
B AR

)//}%

M2 55E H o6 A
T EARMELAET 20124 3 A 1 HEl 2014 45 12 H 31 H
ZIEERT TR GEFHITR G ML (426, 5°N, 103°E)
PEB AT 1000 km HFZBHHE/NT 100 km #9352 ; HA A 1
AR LR A N TR B GEvH 6 56 Wi 5 o 405 R AT 1 20 26
SrRIFEI 3 LA AT R R G WA AL
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Stars represent the earthquakes that occurred from March 1,
2012, to December 31, 2014, with magnitudes larger than 7. 0
and depths smaller than 100 km. Moreover, the distances
between remote earthquakes and the Qiaojia array (around 26. 5°
N, 103°E) are larger than 1000 km. The color indicates different
categories of events according to the results of manual inspection

and f3 statistic methods (see Section 3.1). The triangle shows

the location of Qiaojia array.

(1) b 5% 75 2h A8 Ak 5 i T 3 7R U TR 1 R e e e K T
DX 8/ 0N 5 ) A W o ] 1S S 7R IR v Bl Y X
Sl /N AR [ L 1Y S . S R A A% 1 o R P I R A A
Oy U A4 T B3k B U LT R AR AR
4% RV B8 RF J T, 2010) 5 1 X 380/ 72 1A 4 AH
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SR WY Sk U — M o I U T R [
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I B IS I 2 7R B A S T 2 M ) A2 4k (Jiang
et al. , 2010, Peng et al. , 2010, Wu et al. , 2011). Z£
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BHIFESZ, Yun 2802019, 2021) 420 7 —FE 1 T
Vi AR B 3l A A L 32 0 R 25 /N 1) 3l 2 ik kA
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£ 010 57 3 3 5 DY I IR HioE (B 3a) SEM 5 Hz
V18 v 30 908 U U IR i A R ) AVKOSB T IR A T Xk

/N A 5 T 184 25 (I 3b). R . 25 & A fih % PR
S WA i 3 U8 S ] LAV B B 3 Bl o 78 IR
T I U RE . AE L 25 5 4% T R P I By
AT 1 LA IR o 5 A3 B rh RT DATE R 1 A B R
PR IR LA R A3 | () B 1t 40 A1 < 0 5% 0 RE
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QJ35 station, with the time window from 1000 s before to 6000 s after the teleseismic arrival;

(a) Raw tangential component seismogram of the April 3, 2014 My 7. 7 Chile earthquake recorded by the

(b) 5 Hz high-

pass-filtered waveform of (a); (c¢) Spectrogram of the raw data in (a). The unit of color bar is 10 logy, (cm « s™'Hz ')
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Fig. 4 Distribution of local earthquakes

Black hollow and colored solid circles represent template and detected earthquakes, respectively. The red, orange, pink,

and gray circles correspond to events in time widows of type A, B, C, and D remote earthquakes, respectively.
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Fig. 6 Spatial distribution of the triggering potential

Stations are displayed by triangles. The beach balls represent three moderately strong earthquakes in the study area

(the same as Fig. 1). The potential values are centered on the locations of stations and interpolated with a radius of 0. 15°.
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Fig. 7 Spatial distribution of the triggering intensity
Stations are displayed by triangles. The beach balls represent three moderately strong earthquakes

in the study area (the same as Fig. 1).
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