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Abstract On February 12, 2014, an My7. 0 earthquake occurred in Yutian region, Xinjiang,
China. The epicenter of this earthquake is located in an area linking the Bayan Har block and
west Kunlun block, a region with highly developed east-west trend tension structures. This
earthquake is approximately 100 km away from a previous earthquake, the 2008 My7. 1 Yutian
earthquake. We investigate the Coulomb stress changes due to the 2008 earthquake and its
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triggering effect on the 2014 earthquake. The Coulomb stress changes caused by the two
mainshocks and their effects on the subsequent aftershock sequences are also investigated. The
main fracture of the 2008 earthquake extends along the NE direction. Based on the finite-sized
fault model, we calculate its static Coulomb stress, which has three stress increase lobes at each
ends. The 2014 Yutian earthquake is located in the increased Coulomb stress lobe of the 2008
earthquake, therefore it may be trigged by the 2008 earthquake. For both earthquakes, their
aftershock distributions are correlated with their Coulomb stress changes caused by the
mainshocks calculated based on their optimal orientations. We find that most of the aftershocks
occurred in the increased Coulomb stress lobe, while few aftershocks occurred in the stress
shadow zone. An apparent correlation is obtained between the mainshock stress changes and the
observed spatial distribution of the aftershock occurrence, demonstrating the usefulness of the
stress maps in predicting likely upcoming aftershock locations. An My5. 2 aftershock occurred in
the NW of the 2014 mainshock where the stress increases for 0. 63 X 10°Pa. The observation
indicates that the regions with high seismicity rate are highly correlated with regions with high

Coulomb stress changes, e. g. , the eastern of the Kangxiwar fault, the middle and EN segments

of Gonggar Co fault, etc.
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Fig. 1

Map showing the regional structures and epicenters of all My ==5. 0 earthquakes along with their focal mechanisms

The green stars are epicenters of the 2008 and 2014 Xinjiang Yutian earthquakes, and their focal mechanisms are from Wang et al. (2014)

and Shao and Ji (2008) , respectively. The numbered red focal mechanisms are for other My =5. 0 earthquakes in this region. Their focal

mechanisms are from GCMT catalogues, and other parameters are listed in Table 1.
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Table 1 The hypocentral and source parameters of the My, —=5. 0 earthquake of before and
after the 12 February 2014 Yutian earthquake
1 2014-03-22 36. 23 82. 35 25.3 5.2 218/326 47/71 —26/—134 GCMT
2 2014-02-12 36. 10 82.50 10.1 7.0 240/330.6 71.9/87.9 —2.2/—177.8 85 21 279 FE LR 2014)
3 2012-08-12 35. 88 82.52 16.7 6.2 215/346 47/55 —52/—123 GCMT
4 2012-04-10 34.49 82.59 33.4 5.2 223/133 83/84 6/173 GCMT
5 2011-10-20 35.63 81. 57 24.0 5.0 228/324 72/72 —19/—161 GCMT
6 2011-09-15 36. 45 82. 46 12.9 5.3 335/245 82/89 —179/—38 GCMT
7 2009-10-25 34.94 80. 25 17.6 5.0 353/84 62/88 178/28 GCMT
8 2009-08-09 35.76 81.58 18.3 5.1 226/322 43/84 —8/—133 GCMT
9 2008-03-20 35.42 81. 39 10 7.1 206/354 48/47 —67/—113 66 34 126  Shao et al. (2008)
10 2007-05-05 34.33 81.97 23.9 6.1 220/130 88/88 2/178 GCMT
11 2003-05-29 35. 87 80. 38 33 5.0 88/315 23/74 45/107 GCMT
12 1997-10-15 35.75 81.02 33 5.2 69/161 49/87 —4/—139 GCMT
13 1992-06-27 35.18 81.12 33 5.0 12/192 30/60 —90/—90 GCMT
14 1992-04-05 36.17 80. 75 17 5.7 62/159 52/81 —11/—141 GCMT
15 1986-07-06 34. 24 80. 15 15 5.9 263/357 74/76 —15/—164 GCMT
16 1985-06-15 34.55 83. 37 10 5.3 40/145 61/64 —30/—147 GCMT
17 1982-10-31 36. 07 82. 36 10 5.4 215/315 45/80 —15/—134 GCMT
18 1980-10-07 35.76 82.06 15 5.8 192/328 39/60 —53/—116 GCMT
19 1978-07-31 35. 68 81.78 10 5.5 219/337 28/75 —32/—115 GCMT
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Fig. 3

(a) Map showing the Coulomb stress changes caused by the 2008 Xinjiang Yutian earthquake over the

representative fault planes of 2014 Xinjiang Yutian earthquake; (b) Cross-sectional view of the Coulomb stress change

along the dashed line AB. Colors between red and white stand for increase, and between blue and white stand for

decrease of ACFS. Black stars show the main shock locations. The black and purple rectangles represent surface

projections of the 2008 and 2014 Xinjang Yutian earthquake ruptures
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Fig. 4 The regional structures and the epicentral locations
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green dots denote the aftershocks. The gray arrows indicate that

the aftershocks extend along the NE and near NS directions.
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Fig.5 Coulomb stress change due to the 2014 Yutian

earthquake calculated using the optimal fracture direction
The white star shows the epicenter of the 2014 mainshock. The
gray rectangle is the surface projection of the rupture plane

(Wang et al. , 2014).
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Fig. 6 Coulomb stress changes in major faults caused

by the 2014 Yutian earthquake

T
80.0°E 80.5°E 81.0°

The black star and focal mechanism denote

the 2014 Yutian Mw?7. 0 earthquake.

JCB R I ER A K F 456 filh KA 0. 1X10° Pa,ixX 2
Wi 2 I % A R AR k.

7 2N 2008 A 9 T H M R 7E S5 0 T2 T
PR RS R AR Ak A T TR S A R KT E AE
LM QG R MAE R 2008 45 58 T H =R
L NN R X 32 B b AR B e P E ). B ) )
ALK B F R W O, PG A 30 AR R E e R
JIRREC0. 2~0.5) X 10° Pa. |8 7 i) 4 0, 5] 15 32
7 2008 AF i iE T H R AR R SR X SR ok A
KRB 2 BOE S ol AR 8 AT w4 A
65 V0 4% 5= 500 BRE PG BL T 2 R DT L R 4 2 T
20 Y0 4% R AN T T LA DT 2 R e AR B IR IR AT R
0] A 15 Y0 % A F 0 A At — 355 3k 68 DK 284 1 48 R B
VG EC W 243K, R 7 AT L, 84, 6 % A RE N F 2008
AR T FH R S RO N DA DX B g m R
F 0.1X10" Pa,15. 4 % A% EBAF I S HIZK X,
B/ T (0.15~0.4) X 10° Pa.

2008 Fll 2014 4F Hr i85 T H 3th 52 9 A 52 S F 43 1
A 84. 6 %M 75. 4 Vo kb F AR S M EK X, S R T
A5 AR R A 18] 43 A W) G BT PRI S A R 78 43 IR
T RBATE BRI R ) A B TR IR X K R
A AE20144F F H MR AL ), R AE T — 4N

37.0°N 1 1 R 1 1 1 1

34.0°N T T T - l\tu. T T 1
80.0°E 80.5°E 81.0°E 81.5°E 82.0°E 82.5°E 83.0°E 83.5°E 84.0°E
ﬁl T T T T T ACFS/10°Pa
-0.5-0.4-0.3-0.2-0.1 0.0 0.1 0.2 0.3 04 0.5
Bl 7 2008 4F 88 T H R 7R S R 24
7 A PR B ) AR AR
e A R R P O R TR A Ay B 2R T R A B
(Shao and Ji, 2008) . & {5 P& 2 75 A% 7 25 [ 43 i

Fig. 7 Coulomb stress changes on optimally oriented

fault planes from the 2008 Xinjiang Yutian earthquake
The white star shows the epicenter location. The white rectangular
is the surface projection of the rupture plane (Shao and Ji, 2008).

The green dots denote aftershocks.
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Fig. 9 The minimum magnitudes of completeness, M.,
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My 7.0 earthquake, respectively
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Fig. 10 Seismicity rate changes before and after the 2014 Yutian earthquake

(a) The seismicity rate changes calculated by the ratio between the mean postmainshock and premainshock rates. The positive

seismicity rate changes correspond to the increasing seismicity rates. (b) Calculated Z values describing the seismicity rate changes. The

positive Z values denote seismicity rate decreases.
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