‘C M K

9533 % 45 4 11(682~693) i i = Vol. 33 No. 4
2017 4 12 A EARTHQUAKE RESEARCH IN CHINA Dec. 2017

FREAE B 305 ,2017,2017 SRS M6.6 MR JF 81 K R IR AE W 2B 43 T, P [ M7, 33(4) , 682~ 693,

2017 S 50 M 6.6 31 = - 5
EERBESENT M

ZHE HHH WX 2K

P AR S R PG, U T T X = B R A 5 5 100045

WE 20174 8 4 9 H st /R B B JHORS I £ 2 A M6.6 HuRE , 5= P 44.3°N (82.9°E, R}
TRIE 1lhem N5 ] i 752 52 A2 70 WA A 52 50 L i DB 28 B 30T, 2 38 552 D FE2 3 53 B T 19 7 R AL 3 Oy i
oL e 5 A A 2 SR R AR A REOR M R AR R R RE S W T AR R A R A SR
TR S AR SR AN 55 PR R B2 L T BT 2R A 1) S AR W), LR R O A A R R P 0 R
MEWIE , RFR MRS P AE 5~ 1Sk, T M-t 87347 J5 1) ) 28 980 R AE & B, B2 2017 4F 8 1
20 L FHIH M, 2.0 M 3.0 REANN 5, AW . C-RIEARG MY b (N 0.54, M i
RARFERY ] M5.6,h (14 217, ¥ RIRZFIIN E-RE . M =4.0 K524 15 I 8] 5 % L2 I
[ 2652 47 b s 2 00X B R M 56 AR L IR R O - B AR IR RRAAE o D)2 T 3 2l 2 40 A R B —
HAH f ok ah A T 10km 4B, 55 4 TR A 32 % W= R 5 b 3% /9 45 58— B[R]
WY ERM R TS o 2T RCF BT BORHT 3 i AR AL ) 5 72 G [ AR 4 b A & 48 HOk
F L ATBR A G AL R R S5 R0 B AR D oA S A, 2 W O vk R Y E R L B e

KEWR: HAMGO6HME BEM HMEFI RESH

[XEHS] 1001-4683(2017)04-0682-12 [FESES] P315 [ X EkFRIREB] A

0 518

JestHsIa] 2017 4E 8 H 9 H 7 W 27 4, 37 S8 15 2R B JHORG 9T Bk A M6.6 Hu R, R
44.3°N 82.9°E, ;Z IR E 11km (http://10.5.160.59/netoffice/ moduleinfoportal/ custom/ dzj/ dzj
news_display.jsp? GenerallD= 17676) . 7 rh BRI L3k 20 37km , BE WL/ HE B2 5 11 760 10
SR 2y 95km , B G ALM B 05 [ VA MM T 24 130km , B 1 K 55 1 29 380km, 7 3] T 5 7 .
BEAFELMAER, HE 8 9H 110, MBIk g B 32 Az, Hop, &4 2
No HBRE IR T RS ] B 142 (8] 55 = 8] 35, 1060 [0] 3 2 32 461, 61 Ab B 4i .26 i 7 18 8] 34 , 4 4%
OB Z A, B30 62 MRtk P 2445 s OHALIN 2 (W] B = 1 e 5 JBL {8 13, 544 (0] 5 /2 (36 4 5 18l 32 40 .

[WKFEHEI] 2017-10-24; [fEEHHE] 2017-12-18

(TR R0 )i B 5 s 72 W 0 994k 92 40 7 551 H (2016CESE0101) | [6 58 [ SRR} 2 B 45 (41504047 ,41404045 ) JL 7] ¢ )

[MEZEE ] LAE4, 55,1987 4R/, 1L, U AU, 32 58 Ao ot R 06 Sl 1tk b 72 D0 S0 40 R 32 45 g 52 96 568 1 i 4 0T 5
E-mail ; jlangxh@seis.ac.cn
S, WINEH , 20,1985 44 1, g 2 AR U, 52 22 A ] o o 3 o 2 T B2 45 ) 22 T B A R 52 J% 7R
WG BUE L5 77 T/ A 58 . E-mail ; hanyy@seis.ac.cn



.

CM K

4 4 LREAELE . 2017 ARSI M 6.6 HLRE 41 M 7% VR 4% fE 400 2 o #r 683

R M 6.6 M52 e A A JAEHis A 32 5 L) iy T SRS AT, 32 DX 3t 72 408 sl K 5, A7 0 sl
SOk, ZR T 100km Y 3L %A 5.0 G LA BB 27 U, Ho 6.0 2R DL B3R 9 1K ,6.5
L)L FHAZ S W, Ar I 1765 4E 2 H 9 HOR 6.5 HbAE, 1812 4E 3 H 8 [ Je ) 55 4: 8.0 %
Hb7Z, 1944 4 3 J1 10 HATIRAIL 6.5 9 .7.2 i A1 1955 4 4 J1 24 H & 05105 R 6.5 it
o 5K 6.5 FULEMRE BB fRAL g 1765 45 2 H 9 HAF 6.5 i Huie , 52 i L T ik
e P E Ly [ 2 48km b 5 I (] B L A9 1955 47 4 1 24 H 55V4 R 6.5 iR 5 Ik
b2y Sokm; RN 1812 4E 3 H 8 HE#H5E 7R 8.0 Zdh i , 5% P B e vk 72 i 29 80km

(K1)

82° 83° 84°E

O 2.0~29 & 6.0~6.9
O 3.0~39 vy 7.0~7.9
45°N{ O 4.0-49 ¢ 80-89

K6 s %%
1765-02-09

Fi6.6:

\—— =
\ ' 2017-08-09

44°

Btz .5, 7%@* i
3-10 -

®e

CENC GCMT USGS |

Bl 1 RE M 6.6 Mg i f GRIEHLE] M, =2.0 REHAR
DL K BB R 72 v 100km 38 [l P 6.5 Z% LA b #h 78 43 11
WLk H 9 2017 4F 8 H 20 H 5 2060 A St SR IR iR o 4T 0 L0 B My 2.0 R
5 € £ A A B VKRR 100k Y BN 6.5 4% DL AR

R v [ 3t 52 15 0 rpc Kot , 0 2017 48 8 1 20 H 23 1 59 73, K 1] M 6.6 Hi 72 7 41
o R FIARE 324 R, HP ,M3.0~39 H1E 16 IR, MA4.0~49 E 6 R, mANRZENSH 9
H 7 i 44 73 A1) M4 Mg (3 1) o AR v [ 52 J) i o T 5 1 45 1 09 e A 1, 1 ik
b T2 Y R T JE R R M A R 7 A AT A R B T L T BB T, e R Dy A T A
eI W 2, W 2 7E 11 290° ~ 300°, 7 J2 i 7] SSW, 7 )2 i f/fi 40° ~ 60° ( http ://www. csi. ac.
cn/manage/eqDown/05 LargeEQ/201708090727M6.6/zonghe. html ) , R A WD
(CENC) & T I fR I 10 5% 45 120 52 4 52 PR AL T, 245 58 00 70 s 0ty 52 Oy 39 o Y, 52 ML A6
JIv S 73S B 59 T 5 o) 5 U2 [ SR AS A AR A E) A0 A B EW ) RRAE , 5 BT K R R
1) N 5 DAL 1 A 5 T 7 1) AR — B 1 R 2) .

AR EEMEFERG I M 6.6 52 P 5] KGR IR S BURFIE o 16 56, M A oK i L 45 21 b



‘C M K

684 BOE M R 33 %
*1 THIH M 6.6 #HiFE M =3.0 RERME N
o = o) = N2 VR pE =Y yUNRY
e </§fﬂé §H> uﬁ;ﬂ ; Eﬁj /ZT ) T hf i 0
1 2017-08-09 0727 44.3 82.9 11 6.6 T SRS T B —
2 2017-08-09 07:31 44.3 82.8 6 4.0 T B RS T B —
3 2017-08-09 07:32 44.3 82.7 12 4.0 S 8RR T B —
4 2017-08-09 07:35 44.3 82.9 8 3.2 S 8RR T B —
5 2017-08-09 07:36 44.3 82.7 13 3.3 T SR Ty L —
6 2017-08-09 07:39 44.3 82.7 7 4.5 S B T L 3.4381
7 2017-08-09 07:44 44.3 82.8 8 4.7 S B T L 3.6259
8 2017-08-09 08:22 44.3 82.7 6 4.0 S SR T L 1.7855
9 2017-08-09 08.27 44.3 82.7 5 3.1 G T E 0.9886
10 2017-08-09 08:40 44.3 82.6 14 3.7 T SR T L 1.5738
11 2017-08-09 08:51 44.3 82.7 12 3.0 G T B 0.7152
12 2017-08-09 08:52 44.3 82.7 5 3.1 G T B 0.747
13 2017-08-09 08:54 44.3 82.7 12 3.1 s T B 0.6826
14 2017-08-09 13.22 44.3 82.8 8 4.6 TSRS T B 4.7043
15 2017-08-09 18.02 44.3 82.9 7 3.2 T SRS T B 0.7426
16 2017-08-09 23.47 44.3 82.8 7 3.3 T SRS T B 0.7563
17 2017-08-10 01:14 44.3 82.7 7 3.3 TSRS T B 0.7208
18 2017-08-10 08:10 44.3 82.7 8 3.3 T SRS T B 1.1124
19 2017-08-12 02:20 44.3 82.8 7 3.1 B e T L 0.5698
20 2017-08-12 06:19 44.3 82.7 16 3.3 B R T L 0.6665
21 2017-08-13 15:41 44.3 82.9 8 3.0 S 3RS Ty L 0.7152
22 2017-08-16 20:33 44.3 82.8 7 3.0 S B Ty L —
23 2017-08-18 17:19 44.3 82.7 8 3.4 S SRR T B —
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CENCY 4427 82.89 11 76 44 80 269 47 99 — 6.3
GCMT® 4436 8275 27.9 255 41 75 94 50 103 3.87 6.3
USGS® 4430 82.83 20.0 269 30 87 92 60 92 3.99 6.3
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9999&Ipel = 0&upel =90&Ipe2 = 0&upe2 = 90&list = 0) ; @) 3% [ H1 i J& 2 J5 ( https://earthquake. usgs. gov/earthquakes/ event-
page/us2000a65e#moment-tensor)
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AR LA (1979) 51X - R TR Y, HOAYRR 1 55 155 I ) Av 5 7 A= I [E] ¢ 38 DA S0 £
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YR M 6.6 MR 781 vh Mo = 4.0 45 B9 55 1 I 18] 5 & Az I 18] 76 U0 £0Ak b5 B 2547 1 )
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T 0 = PR AL A AN 2 3 Sl i A T K W2 R AR AR AL ] B AT S (Xe
et al, 2015) . KT M.6.6 WAEHIRE T4 M,y 29% 6.3, WEJE 1516 13k i1 76° {50f 44° 0 3 i
80° ;% i Il A& 1] 269°, i ff 47°, W s fh 99°; Hovb 45T I A W)= , e 0  #9 fe A O
B Ay 23km (http : //www. csi.ac.cn/manage/eqDown/05 LargeEQ/201708090727M6.6/ zonghe.
html) ;. GCMT ( http://www. globalemt. org ) Hl USGS ( https://earthquake. usgs. gov/
earthquakes/ eventpage/us2000a65e#moment-tensor ) AT 45 H i) 52 IR ML il £ AH 5 45 2R 5 v [E b 72
G WL Y S5 R BEA — B0, R IR BT 7 0 1 TR 1) 2 A R B e L i W 2R ) R A
Wi (32 2) o HIBRIZE 28 B /)N 20 00 RG] 3th 52 07 )2 T b o 2508 gl i 00 A Y ST 45 2R T
(& 7) (http ://www.cea-igp.ac.cntpxw275885.html ) , /& 5= Wi JZ 10 b 09 3 30 i 40 A7 36 B 3/,
A S R T FRAN R, e R gl e A P AR DR 2 U 1) B B 10km &b, 5 TR REOK H B LR Y
ST S0l ST AR A5 — B T SR BB I e A B Y TR AR R O FE 48, AH L Y 2k
INFE S AR L 33 AT BB A SO AR B A b (B AR B IR o 53 Ak, AR B 32 B Sl iy A
542 0 A A W 0 X6 I O AR AR R T 00 A AR T R M X A L CORF B3 4%, 2017 )
T SCOKS T8 225 R 7S 2R 78 14 0 AT TE 290 1A A 28 s v N, abg A 8 0 o s 9 4 SRt B s 2R 2
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T KRG M 6.6 A2 W R b AS T S & oy A
L5k A WRis # B L0V IR B 1R RIZ %)

RATEEZVGM, I = V)G X — SR W RN — R a3,
32 REMNEA
= AN 7 AR — i R R S 5, B Dy B 8 S W AR R i AE X N ) K F o i R A
T3 R U i A DX 0 T AT SRR 5 B R R I AR DX B g KT TG (R A A
2003) . X£TH:ZE (2006 ,2007 ) X 2 1 H X AP /N 52 AL 7 (0 0F 58 K B, 6 F = s X, R/
by 72 0 A0 g e Ao R — R A B AT AR A T 32 b DX R R Kk A R MR Y — S e R, 2
Hu k4 (2012) BF5E T 2008 45 5 J 12 H 31| 8.0 5 1 72 1y U )1 My DX A0 57 Jg 1) 25 8] 43 A Je il
B8] F) A8 A6 & B, R AT 5 AR I R] Y, 01| MR A2 U5 DX A AL ) S B BT R T R R
HAE WA — & e BT
AR SO H ] R £ T RO B Y BT D ERE, TH I TR T M (6.6 b RE AN RR TSI Y
PR 3, 13RI BE 2525 b 300km [ N (Y 17 4> 6 5 i s OB %Rk, MR AL 1 1Y
E ALK (Wyss, 1970)
ES
Tam Ky (2)
Her, o, AHFEIRS) s R85 VIBLE 38 5 BUE N 3x10" Pa; E b5 P iR S Re & M, Ry
MR o MR AL ) ) B S A AR )2 A TR AR A R A Bl T R A b 7R D BB
IO BRG] 52 5 3% AT ST, P LA 53 S b 52 06 6 S B o 0 b 5= R, 1T R =X
(2) SRAFHLNL Sg o vh/IN Ml 52 0 5= 53 7] Brune [8] 88 A H A ( Brune , 1970) , 52 3% 7T HIF
VYN
Qf 2 3
f) o (3)

1+

w0 R Z AR BRAE s f. 9 83 M A5 ) T 52 b S50 g ol oF 345 210 ) 0 £, 750 R ]
2 DLBRE 1645 (2007 ) , i — 25 a] J R ORGSR AR M, (241K 45 ,2015)
dapv’ 0yd
0o~ R,
Xf, p WHTEA BB (B 2.71g/em’®) 5 v NPT (P JH 6. 1km/s, S P H3.5km/s) 5 d W7

(4)
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UREE R, RS o MR R R B AT LU X R R V() P07 B RS B
(Andrews, 1986)

B, = 8w V(P df (5)
B A S WCHERE | LR IR AEAUR 25 AY b (W28 2007 4 4185 ,2015)

B, = Smopl 2,0+ [ V(DA + [2mp,000) 1) (6)

A, s 40 R AU R R i R e B e AR 23 R e e A, BT B B S R R T 2
VT B R T 2 A/ (Archuleta et al, 1982) %44 £ 361 M, F £y R 51
PR A (2) BEA] SR A AN

1 N

a’c=exp(NZ;:]1nxi) (7)

1
Ax:exp\/jv_lz?_](lnxi - lnx)? (8)

P, x, A& G il Y 2 AR Bl 52 R T RE sV O B G Ax IR ZE N
TG 1VHIS 6~21 AR RN 1 TH 5455, 58 2~ 5 A b 3% b1 1 k2 B () AH B
O, H G BIE AR B A, JO R ME A R LN T o B 2223 AN HBER , B T R R AR B AR
NEFEIE SR R S 5. W T 1112 SRR WAE 7R BB A BT R A A O, TSk A
FRUETE L #255 th w] SR 25 58 AR T DR 7 50 19 3 22 M, WOCR A 91 v b () 7 0 7 R 1 ) 19
EIERA .t LAl AR AR LN ) S B AR A R B REAE L B 3 IR M =45 MR
NI BIR T 3.0MPa;2 1K 3.5<M <4.0 #5200 S8 1.5~2.0MPa; 11 K M <3.5 Hi5E , ML)
JILF# /N T 1.OMPa, JUF 55 18 AR (ML 13K 3 T 1.1MPa, 844052 5 51 i 400 )
5B AEAE IEAE DG, B AR R AR R, M T A K R R R /N LN g AN,
BiAF (2005) \ EASCAE(2014) BFSE T 1999 4F 11 J 29 H il M5.4 #u B F 5] A0 17, &
PR RN ) 5 R G R) R BOC & SR BTAF (2017 ) X T8 58 JL IR 6 20 72 J3 51 A 17 ) P AIE
AW B, AR AL T 5 52 G IR] I 45 BOC RRRFAE o G 10T 1 7% A 52 00 07 ) B 5 ) 4 A
W 8 (a) iz, 52 B 48 B LR A, 00 ) SRR R LG X R INT
lgo,,, = 1.11M, - 3.80 (9)
R FRBCH r=0.96, FIH FIRLEG 5CFR B T A 4 52 0L ) 4 5 M 4.0 5B R AE, 15 3
R R G W 5 1A AL 7 A8 AL a8 8 (b) B, H TR JL A 4% 5% 14 B [ [ B 5, Sy T
RV U, SR TP VR S B Al b g W I g 46 R B i ph RT 8 (b)) AT DL R T B A AR
— 3, A 14 DR (M4.6) BRI 3 AH X i 5, iZ 2 P 9 RS 2 KRR, K&
B A B 2 A AR F] oh, HIL/E P h Bk Mo =4.0 R (R 1), B, RHEBRZ L T
FE S ERAAEFIZ XN A G, WG, AR ) B AR EIE R G B
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Preliminary analysis of the 2017 Jinghe M (6.6 earthquake sequence
and its seismic source characteristics

Jiang Xianghua Han Yanyan Yang Wen Meng Lingyuan
China Earthquake Networks Center, Beijing 100045, China

Abstract On August 9,2017, the earthquake with M 6.6 occurred in Jinghe County, Xinjiang,
China, with epicenter at 44.3°N ,82.9°E. Iis focal depth was 11km. The Jinghe M 6.6 earthquake
occurred near Kusongmuqike piedmont fault. Its focal mechanism inversed from teleseismic
waveforms is reverse faulting. Geological investigation shows that the rupture in the earthquake
didn’t reach to the earth surface. According to the results of high-resolution event relocation, the
aftershocks distribute nearly along the strike of the Kusongmugqike piedmont fault. As most of the
aftershocks locate in the west of the mainshock, the rupture is likely to propagate in single
direction. The focal depths of the aftershocks concentrate between Skm to 15km. In order to study
the feature of the earthquake sequence,we graph their magnitudes against time up to August 20,
2017. The earthquakes with M;2.0 and M 3.0 are abundant and the sequence attenuates near
regularly. The b-value from the G-R law is 0.54, and the extrapolated maximum aftershock
magnitude is M 5.6. The h-value from Omori’s law is 2.17. The relation between the ‘wait time’ of
an aftershock with magnitude over M(4.0 and its * occurrence time’ is studied. We find the
logarithmic of the wait time’ is linear with the logarithmic of the ‘ occurrence time’ . So the Jinghe
earthquake sequence should be a mainshock-aftershock type. Inversion from the teleseismic data
shows that slips distribute simply on the fault. The maximum slip concentrates on 10km along the
dip. This result is consistent with the geological investigation which proposed the rupture didn’t
extend to the earth surface. The fault slips also indicate that the rupture in the mainshock is
sufficient. Apparent stress of aftershocks calculated from digital waveforms increases exponentially
with magnitude. Relative apparent stress which removed the change with magnitude doesn’t have
significantly high value. That also indicates energy was released sufficiently in the rupture process.
Key words: Jinghe M 6.6 earthquake; High-resolution earthquake location; Earthquake

sequence; Seismic source parameter



