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Fast inversion for the rupture process of the 12 February 2014
Yutian My 6.9 earthquake: Discussion on the impacts
of focal mechanisms on rupture process inversions
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Abstract; The rupture process of the 12 February 2014 Yutian, Xinjiang, My6.9
earthquake was fast estimated about 2. 2 hours after the earthquake occurrence
by inverting teleseismic data and comparatively analyzing various rupture mod-
els of different dip angles. The impacts of the focal mechanisms on the rupture
model were also discussed. From the final determined model, the fault slip of
the 2014 Yutian My 6. 9 earthquake is concentrately distributed but still shows
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dominant rupture direction toward the SW, which is in good agreement with the
spatial distribution of the aftershocks.

Key words: seismic waveform inversion; earthquake rupture process; 12 Febru-
ary 2014 Yutian, Xinjiang, My6. 9 earthquake

518

P E R A W LI E . 2014 45 2 H 12 B 17 W) 19 4» (Ab stk a)) . 78 9 58 4k 5 R
HA XA X T BB LA T RS Ms7. 3 GEES My6. DHIE. ERKEZ)G.
VEE TR T R R f B sk i i TAE . TG 2. 2 /NBHAf R K A T 3% U b 72 A 0 24 0
S AE A AR IX UCCH 52 1) 2R 5 R bR BT v, el T RS R R ) R R AL A 1 T 2 T
0 25 SR, SR RS TRl A 2 A7 5 8 A5 380 1) Ml SR B B A7 A B i 22 03] 483 L 0
V00 1] 719 T 0 1) PE b0 & R W 2. BRI, A5 B0 T W Sl i o A A XA v ) i SR A
TERCE Y R A2 W2 S 800 AN B 8 PR 25 R 1 B T IR . HA A A AT UGR, 2
HRRAVESE — L1 0. FEASCP, RATEA 4 2014 4FF H My6. 9 5= 19 0k 24 53 F2 P okl
D3 TAE I 52 WML b o o i 0 o T A AT SR sk 5 e e

1 RERESTH

P i i R R TRTS B4 b e 328 415 1) 2 BR AR & W (GSND JG 7% 58 W07 208 i B e
U A6 5 T 0 ff /N ET R R 29 2y ST ), B k15 3] 7 R P EE A T 30°90°1 33 RN
T E 0 PR A, AR AK135 43k K fili o B 245 # A Y (Kennett et al, 1995), R H
Wang(1999) (77 it AT B AR ek & i vh s € TR RE R 5 km X5 km; S {R1E
FWT 2 AT G aSCUE T AR A o BT BSCH AV 3 D IR 1) 4 A R R 0. 2 Hz, #%BRP P e/ IMEHE
HEEZR 6 km/s A5, MM Ry 0.2 Hez MR I8 3 AT AR AIE P i /N KT 30 km,
WP R T B2 R ZR. %8R 2R E G M (GSND SR I 45w N 1) 45 s, B
EE ISP R B A EE R 0. 01 Hzo FRATR AT 30 ) 42 1 4 M S 4% R (Chen, Xu, 2000
Xu et al, 2002) 3K fiff UK 52 (Bt A2 . 007 AR Zhang 458 (2012) () CE P E A R4
4. A A AR,

R 1.5 ANEFZE AT s FRATT S8 B T 808 T R BERE ) A0 A B T A H B AT A T AR
AT B LA IR AL A 25 1 00 T )2 10 S BV O R R B . 22 AT R 1 b R R K A
F2 B 5 [ M 5T A JRy (USGS) d5c B & A 09 1R B0 o 0 A A W R AR RE S B . el 1A S o
EffS WIBAHME K E ML BT H My6. 9 HE R IRALG A — 20, BRI R 2
— WAL WA 2 o FEng e F. 25 3] T H DX b 5= A 3 T 5, AT U] B K b 7 1Y
KEWTZU SW-NE J7[a] fE . R4 X — AR, USGS [ 4 5K & ff 1 W 5% AH 5 9k 2
T H My6. 9 MR 1 K R W2 2800 0 ok ) 242°, i f 78°. W B M — 3T FIGE 1)
63°, miff 61°, WM — 17 P AWTE mOE M A 25 179°, W 3 22 BIAR /N . BT 2 I AE =S
] %) B 22 R, He e A2l 41°0 = (90°—78") +(90°—61°) 1. Fe 145 7R F X W5 & Iy
JE T ZBHAT RO R T R R 2 [RIAEAE B 22 . i —2E, FRATT & i s 2 T
A, JFB— HR T W R T b3 3l o0 A B AT A 0 A2 AR A 00 CIBT 1) s 2% 30 229 B J2 T 46 1w oy
AREAIS . WA AR, e KW B B/ B FE S R 3R 5 T Y T )23 1 PG b



ik DI4E. 2014 £ 2 A 12 HFH My6. 9 HiF2 a4 fi

2 HI A S« TR o YR AL X o e 2R o P S Y 5 161

(GRS Sl A W FE B TR R RN B A X BOR . B R R AR AR AL . ER ]
R . AN [ Y 12 T2 RS B R R A R 2 B ORI G R A R AR
AT AR W2 SR T UM RR AN R 5 AN [R) B 38 445 2R 6 L 14 B30 400 i A
ZELANIC S R LA X P AR B K800 0L 5 1 D0 R o e P2 R

A [1243°
fiif7180°
20+

40+

E11243°
1190
20

40+ ~

-

;tme:af BRI
f5ifi80°

2 /km

20+

VR B

40+ N
L

S=E e SR
s e 0.5

A 1163°
1y 70°

o i g

20+

40+

AE163°
i ff160°
20+

a0}

*6‘0 74‘0 72‘0 (; 20 46 6‘0
WL IR B 2 /km
1 SRR I 5 S0 B0 T2 T 05 30

Fig. 1 Static fault slip distributions obtained with different fault parameters
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Fig. 2 Fast inversion results of the rupture process of the 2014 Yutian My 6. 9 earthquake
(a) Distribution of the mainshock epicenter and seismic stations; (b) Static fault slip distribution;
(¢) Source time function; (d) Surface projection of fault slip distribution. Red lines represent

the active faults near the epicentral area (Deng et al, 2003)

MR EAT B 19 & BT 5 Y A s DL E (8 3) . BB LA Bk 4. 7E2
33AHEG T, A 27T MBI REAE 0.8 L b BIEANtL . 5EE ORI T s
FREPBR I HFRAN L s J5RA RARBEAR. Jst D AT A P 7 T — X MR /N . AR
P My6. 9, FHEL R B B0 R A5 W LB s R AR i R IR AL LA T
B . REE N YRR A PR G P Y, A IE S 1A X R A 4 A5 L B Y
i REIRHLH RN R ZZ » #8 2 B TEE R BOR AL AL, SO I B XE DL AT 2 B b 1
WA

2 W54t
TR MRS T MG R R e I BT e 1 R R B



ik DI4E. 2014 £ 2 A 12 HFH My6. 9 HiF2 a4 fi
W5 ST e Te 72 PR AL KT b 7 1 ok S U 1Y 5 ) 163

FFC WRAB PET FURI INCN

P P P P P
4.9%107° 2.7x10°° 9.3%107° 9x1070 6.1x107°
0.83 0.89 0.84 0.5 0.92
CTAO NWAO YSs ANTO SSE

P P P P P
1.8x1076 279% 1076 1.4x107 1.2%107° 9.1x1070
0.83 0.79 0.85 0.91 0.87
LBTB PAB ERM BFO HKPS

P P P P P
2.5%10° 4x10°6 1.7x10°° 5.2x10°0 6.8x10°6
0.84 0.86 0.87 0.8 0.85
TSUM SFID MAJO KONO KIV

P P P P P
2.4X10°0 8.9x1070 5.7x107° 1.6%10°0 5.2x107°
0.87 0.78 0.85 0.81 0.96
COLA TIXI DAV KEV OBN

P P P P P
1.3x107 2.8%107° 1x107° 8x1070 5.3x10°0
0.82 0.9 0. 66 0.75 0.86
KDAK YAK KAPI HIA

P P P P

1.1x107 2.2x107° 2.8%10°° 1.2x10°

0.93 0.8 0.93 0.8

PMG MA2 KMBO MDJ
P P P P
2.6x107° 2.1x107° 5.1x10°° 1.2x107
0.89 ] ) 0.93 0.89
20 40
t/s

2 3

0.89
0 0 20 40 0 20 40 0 20 40 0 20 40
t/ t/ t/s t/s

S S

K3 & RBOR 5 O i L
RN MM BT, ALRFREBBEE. FERAETFEHMEFN BRI TRKR G4 R .
W 3 52 55 G I TE 04 e R BE (AT . m/s) LA B O TE -5 MR 38 TB 22 [ A1) AH 2% 2R 5
Fig. 3 Comparison of synthetic and observed waveforms
Black lines are observed waves and red lines are synthetic waves. In each sub-graph, on the left from top

to bottom are station code, phase name, maximum amplitude of observed and synthetic waves (in m/s) ,

and the correlation coefficient of synthetic and observed waveforms, respectively
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