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] 47, o B PR AF W L B o 2 XD S B RS SO TG B, 5= R R I 200km § Y Sk
A2 26 S UL AR (R BE AR ,2017)

MR RS AT O Y 7] RS 5 T 58 5 J2 15 08 25 A 5 AR % B0 B R 9 i IR
PEHLRZ &R o X AR 52 FF 51 S IR A DL R 01 91 2 BORRAE O 0T 58— T b 52 2 0 b R ) 3
SWE T A S IR) O 9 B 55,2007 ) o AR 52T 41 o DBURFAIE BIF 90 2 52 I B BB (iR A 5 T
FR 52 40 38 43 B S5 W 5 1 o B 20 R 43, W T A R R R A AR 0 A b e R P N e R
A TAF BAT B T (R 455 ,2009) o 43 72 6 51 A 8 9 Re ALk RN &2 A% 52 14 BE ) T i 3 e
N GETE S HORRAE , b T 52 U5 XY 42 58 25 10 A0 SRR 285 A0 AN TR] AN [] A 4 36 DX R L 7 47 2
B F R AR IRALH 28 B 52 PR DX R F A i B g 7K ST e R B A L BR ) LR A AR 2 A AN (W)
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85,1986 X IE 2%, 1984 R AL FH 45, 1989 s RIF 48 55, 19965 1 £ B 55,2012 R 45 55 ,2014) 5
75— AR HRA - E W R G EOR, WHE T ) R AR A 20 (Utzu, 19611965 5 15 %t
354 ,2015a,2015b) \ETAS & 5 ( Ogata, 1988 . 1989 2001 ; 35 i B 45,2007 5 3 K ik 4%, 2013)
L F BASS #5i#1 ( Sheherbakov et al,2004 ; Turcotte et al, 2007 ) 253 H) & .

HuRE H SR W90 AR R T 8 B I8 AY S Al EORE, H SR SE B M A OC R A BT A R 1B
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RE TR, B A B N, — 4 by 52 2 4 1) 7 R A LAY Wb TR 01, DRt 00 3% 5 9 1) 3t 7% H
SRARAE 2t I R i 1 R R o BFOE o, 3252 )5 Je I 0] 1A 33t U 1) AR 2 T 3K B M R H SR 45
HAZ R B EEE ZE + JLAE (Peng et al, 2007, 2009 ; Lengliné et al, 2012 1% 5 1% %4,
2015¢) , Qb oK g2 14 a6t T 72 40 23 52 W A R 91 M R L SR A 5 R 1 S T I L ML RR H SR
R FE T ) MR T Bk R R A A R R ML SE T T A ) R
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[E] 1 ¢ 2% 5 Schaff (2008 ) Jz Schaff 45 (2010) i —2IE 52 1 75 b 5= Wi Hh 485 B DS I5C 5 v 19 33 1)
Bt 71 ;Peng 45 (2009) 58 4 T 2004 4F Parkfield Hb 7 (19 43 5% H 3% 401 T 4 52 (03T B 451 5
Yang 4 (2009) #fith T 2008 4 Tllinois Monut Carmel M, 5.8 #b 5% 1% Wr 2 17 ; Meng 45 (2013) &
T 2003 4F San Simeon M6.5 5% 2 J5 Parkfield #b [X %) i 52 1% sh 4 5 &0 85 U W 7 18] 1) X g
KF B SE(2016) WFFE 1 BB GRAEAY AR A I s T i ) (2015) WF5E 1 2008 4F 31| M 7=
F 9 i i H AL R s Zhang 4§ (2015 ) S BE 1 X5 5 66F b X 22 O MR B R ARG . EROAR
N DG T 4 AR © B ) I T A 1 72 27 WF 52 0 22 A U, (3 i T 3R i T K, £ 48 i CPU
TR AE 2 R R[], Meng 55 (2012) F| F GPU JFA7 3155 52 BL 1 R DG e 50 AR 580 325 i it
FH58 45 T 2010 4 Mayor-Cucapah M 7.2 #17% 22 J5 Salton Sea #fi X 1 #175% H % .
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5 o AEEHRIE BE £ AT LA A 72 AT 3 BT 114 30 52 = 00 A S A, ) T8 T AR O A 41 40 o 52 18
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( cross-correlation coefficient, CC)
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LBV AR IR I [R) 2 22 45 % B ol A 40 T 0 A O R BT S AT e B O 1 S AL B R BR
PLAI A 23 B AT 20 BOR T3P 1 CCfEL, 15 20 X 5RO R E0 51 o [W i, 3158 CC )
B 1) 4t %ok 8 25 AL KL (median absolute deviation, MAD) , #7F- 4 CC (B T H B AH, WA 5E
LM RS AT o AR 12 4% MAD fE 2 B fEL (Peng et al, 20095 31 55, 2014 = 4 ik 4
2017) , % & FSR AR Dy 100Hz [F,0.01s 1B Bl 471 4 ] B 2 3 0K 38 (9 SR AGL I 9 7F , DR kG, X
2s PNAH I 28 B0 K R 4 7 A A DU = 4
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(1)

JZG.BHZ

JZG.BHN

JZG.BHE

REG.BHZ

REG.BHN

ZHQ.BHZ

ZHQ.BHN

ZHQ.BHE

0

P 2 AR DE B 7 34 G N gt T b 7 7 451
L AR F PO s BOH ELLPOY s R B R S 4F 8 2017 42 8 A 7 H 22:44:11 M, 2.4 HhiE



.

CM K

4 1y FMELE . 2017 48 JLIE W M. 7.0 HURZ FE B 15 Sh A5 AE 40 7 457

T R I B LS R P 81 2017 4F 8 H 1~ 12 H[E] (1Y) 5887 MR g4, Horr,
A48 1033 ASBAR SR AR, UL, S 4854 ASH5 I 4 o b [ AR & ) rpo 1 M R H SR
e S ) M R 0 3057 A, o, BT E A 1l AR 551 1460 A, LB S 1597 A~ ik ar I,
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FAT HEE

A D 3 1 35t T b B b R BN S W H Sk (B M H SEEE 2017 4E 9 H 30 H) L 4355 N
SEREI LR P 5 H 5t X AT 8 1 8 H J AR Z A MR T A B E & e, AU B W E
SEHESRAY 1 AR (B 3) . METREJF e nl 0,8 H 1 H LUK A7 75 % o i% 1% 2h 19 °F
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R M, g2 FE PR b8 SR AT VA AR B RS I RE ) 1Y i R 8 OE SO AR — A I S
TWHE A, 52 RE 5 B0 100% s I 3] 1) fie /)N 2 9 (Rydelek et al ,1989) o i3 52 /9 & 4 72 H
ARABA AL 2, UL UL 1 %) 3t 5 2R BR A 2B A3 0 0 2 G-R B ARt . TERR UK AL , M A% i A W% A
BN G-REH, FUR A AT REJ2 PR R b 72 80 H R /A0 5 |2 14 Bl ATL 90 3l sl AR s s B 4 (o
IR ,2016) o T /NGEGRAL A 15, DU A B A & TR M D00 B 1 18 S T 3 AR N T 58 4 R
S 10 3 72 S T BEOR Bl B I I T A 3 7R 5 ) H S pl st e, S B0 ER H SRR 58 A, AT
S B R T b 72 H S B R SC T T 25 R i ) e R (2R AR, 2014 ) o T A A N gt U R R
TR G W H 3, W2 (15 30 72 H 5% 80 5¢ 5 (Schaff,2008) , 847 1) T 4 i 0 Hr 45 R 1) B}
2 VRN AT RE

A% 3 B Kl R % MAXC ( The Maximum Curvature technique ) ( Wiemer et al,2000) F
LA L R % GFT( The Goodness of Fit Test) (Wiemer et al ,2000) 43 87 #1 5Z 15 51| B9 5¢ 45 7%
G, Fovp, f R Rk 1 MU 2 -0 4 i £k v R A AR T X R A Mo AESEBR P, X
AN FEPATAE XS N AE R AR G-I 300 A A B 2 M AR AR H B R G AN G O B ik T 2 id
W EA R ERIGRHR S C-RIE R A MG 18 00K i & IR R R T5 ik

i i e R AR 8 ) 1~12 H gl H & W H St 47 04 (I 4) o Bl 47T 0L,
I E S R3S OR T B R SR (AR RO SRR O R Y WK 2 Bl H SRAE 1.2 Gkt
O3 1Y ML R AR VR, BRI, SE AT R R 1.2 G M B KRR i 6F B4 B 5 R g 4
BRI, ERBHWAMEA KM H R R 129, 5B RA 1.3 %, Kl  H 608200
b{Hy 0.8558, W& = T 5 W H 39 0.7682 (18 4) o Hi TG I0 L XS T4 — 2T FRHAB
R HTE AR AR TH 38, TR, 76 40 31 65 I 4000 b 5% B 7 Fifi 52 90 78 Ak A58 PR R0 A AN 34 5 P 1) 7
H Sk A L . 7ER0 GO0 R It 45 R i Rl H SR 2 B B 1.4 G, /N T E M
Hm 1.6 90 (18 5) o WFFER I, 52 5 AN ] 30 S A9 B 65 < 10 20t A9 52 0 ) S8 i 1 (1
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3 FIlEBBES

BT b7 138 T R A9 o2 B AR H 3 (IR 2017 4F 9 A 30 H ), BLR O FLfE, B 7 4 K
GErtmh g, 23 50 AU 00 B8 v A AR IE THEE e T I BE A 58 46 R AN b {HL, 73 BT R R P
B 58 % 5 SOM b AL BE I 18] A AR A o 3278 A A I I [R] P 19 98 8 R By, th B 3.5 4%
5Bk, X T RE S F2 R R I ™ I T A ¢, BB I R B4 RS, 58 5 R R 1R B ROF B T AR
RE L AE 1.2 R gl HoA BUE R I 3 sl (181 6) , 3k i RE -5 B ] I 7 7 P B (IR A7 5% (% 4
iK% ,2017)
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Bl 6 HuiZ o 58 # E G b {ELRE IR ) 1Y 35 1

WEFE R, b MBS B FE X3 B R 45 (Chan et al, 2012 5y #E 5 458, 2011) FE R A 5K,
Fe A AR b (R 1 R IR XA DL AR AS o ERRAT AR & (S 7R IR IX N ) B 3 T
1o R 7K, P B R 25 R M AR 1 A 0 555 T A R, G T RE IR AL T R AR ATV o E R I
B Be o FRRAEG , BEAR R IR XN Ty iR, b fEL PR T, 8 A 1S H LUR B 122, 18
0.5 ZeA7 I8l , HATT A ZA T i 3 (1 6) , 2 W AR 7 91 11 28 Do A s 2%, T i DX 19 7 S5t
bE 1.0 Zidy (B ke 55, 2011) , Ul W A% 752 1 4 AT 4 7 R SR B0 — B ] A A 1 2 0 1)
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AR SCR IS A DB TiE 52 AR, 455 GPU JRATis 5 k1)) 1 2017 4£ 8 J] 8 H Ju%Eil
M 7.0 MRSy FUAE ERERT 7 RANGRJG 5 18t Ui 052 , K6 ) 3t 52 S (R B J2 5 19l g 07 3l 7%
FOH 3L B ARRMTERRYN 1.6 TRER] 1.4 9%, I 56 T 5E 1 5 U b 7 10 58 % M i
H 5%, 08T 1 AR P 9 ) SR AE

PUJLZETE M7.0 72y oty %242 2 100km (4938 B 47 4211, 2008 43301 M (8.0 M7=
Jo Mo % Sl T 46 W1 0 5, JC R 2013 4R 1 M(7.0 MR LR A2 15 s itk — D i, — B
AbFROH RS o 5 2017 AE RIS 2 DI 2 3% sl B s , o2 3 A 2 ), MR I sh b
ARG B F 57, 3% 49 15 Gt 7 S L 58 52 Ay 3t 52 185 3y 49 50 2P A i AR AR AT o

MGE 5 H 5 95 G-I 8] 73 A SR 7, I UM 72 7 81 D AT RS- R -R R AL AR P S AF A
S R Y S R R T R A A 3t R T Sl A I 1) g W] R T % X 2017 AR LR
BR 1 WAIHAR H YA, X T 75 50 06 3K P 48 9 n] e 1 9 AR R BUR IR
DX A A Al /N SR BT E80, X — i B T 2 % B K A B 2 A 2 Al 5 =2 T o 3 A 3 A i = 9 B
5 Z R, AT AN b AL T ARG K-, Z BT 5 I DK A I IR A T R AR
A2 JG b fELIE N E) F RS PR [T T HERRTE 0.5 2 AN ESE THE B . 5 Z AR, RS
9 58 # 78 P AE 7% A A S A I ) P9 G8 B de R (L, (X AT RE S AR R B E T A 5C L B
TR ENE MBI EE 1.2 B G HixXKE 1.0 )85 b ML, HATF S b
TEASAL TARMEAKF, N b (S8 T R M HORF , RIS 275 AR KA — B [ b 1 %€
WA AR A

A ST JUZE I M 7.0 3R SRR A R o JLR B9 22 P EAT 148, OF 56 T R R A )G
JLRBI5E % HR 8545 b (HBEAT R 8 20 o % T 15 1) 8 D 28 K500 LAtk b 72 2 50 23 7, DA K
X Hi AR e 47 B AH O T BB I, TR S 2 AR R it — B 5.

%k

(R R SR T R MEAE 2017, DU JUAETA M 7.0 M AT FL B A< ) S AR AL R TR AR, 39(4) ,645~ 651,
LT HE W ALHREE 2017, 1 JUEEE 7.0 Gt 5% I 100 9 [] I P, M R TR 241, 39(4) ,639~ 644,

SRR HE R S, 2014,2014 4 2 ) 6.5 SR T ) S 80 RVRRE 1R BT, 37 (4) ,503~507,

AR E 5 3% ,2017,2014 426 f0) Mo6.5 1 5% i Jo 52 06 sl i, s Bk ) B 2% 42 ,60(4) , 1446 ~ 1456,

WG R B R, 2016, 3 F AR H SRAL T 58 & R R L BB SR, M ER P B 24 4,59 (4) , 1350~ 1358,

RN EHE e ,2013,2013 47 10 M 7.0 HiRE Y 5 S 500 R RRAE AL Y B R 7 BB RN 1 S 5 L b AR 2 4, 35
(5),661~669,

PR R R BUE, 2007, 15 Yu R4 55 7 A AL A R TS 0 S BORAE S H R R R S R A FE 2% 4, 50(6) L, 1778 ~
1786,

ZRH PRI AR, 2014 3 TN SR 08 A5 R GO A AT B b AR A ORI RE A7, s ER 4 B 2R 4], 57(8) ,2584~2593

XU IE 5, 1984, A% 448 b 7% 451 13 308 U T0U41% Ml 5% 1) TAE A0, 7%, (1) ,35~37,

XIIE 5 FLEA I , 1986 , b 72 471 B S U 5 Hb 7% U4 , B WF 5 ,9( 1) ,6~8,

52015, LR Y b A MR IR 5 WEFSD A ZR 9 501 172 7 B 43 A, 4 008 30, bt s b AR R ek
LY/B2 K0S e

DR BREME A5 ,2012,2010 45 E R 7.1 G 5E 77 5 I 25 A0 RRAE B2 5 3 ks 3 ) W, b iE ,32(3) , 109~ 116,
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3222~3231,

PR EIFR XU SCIR4E, 2014, 2013 45 3 7 0 4 RR R g OG0t 7R 5 0 A DN R KRR R 36 43 BT, M R 3 4L, 57 (6)
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TR HE T, 2014, op [ R il B S kst 72 H SR Se B E G T A AT , haR 4 B 4R, 57 (9) L2802~ 2812,
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Yy E 24 ,54(6) , 1490~ 1500,

WM ME = RS, 2016, 10 )1 b H X = 0 bR g 5t R A ST IE, R LR AR ,38(2) ,226~ 235,
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Abstract  After the mainshock occurred in moderately strong earthquake sequence, a large
number of earthquakes are likely to be missed due to the far distance from the epicenter, the
interference of the coda wave and the overlap of the waveform in the short time,but the integrity of
seismic catalog directly affects the scientific and reliability analysis of post earthquake trend
determination and aftershock sequence characteristic analysis. In this paper,we adopt a matched
filter technique based GPU parallel computing method to detect the missing seismic events in the
period from August 1,2017 to August 12,and obtained 4854 detected events by using 1033 events
with high signal-to-noise ratio listed in the seismic network catalog as templates. The number of
earthquakes detected was 3.3 times as much as that of the network catalog. In addition to the
correction of the single earthquake event in the network, 1797 missing earthquake events were
detected , and the complete magnitude was reduced from 1.6 to 1.4. Based on the complete
earthquake catalog supplemented with missing earthquakes,we analyzed the activity characteristics
of the M 7.0 earthquake sequence on August 8,2017 in Jiuzhaigou, Sichuan. The results show
that ; the foreshock sequence had intensive seismicity enhancement,in a short period of time before
the mainshock, and the b-value also showed a low value state, which may be the result of
accelerated creep before the rupture of a deep fault. As time went by, the complete magnitude of
the aftershock sequence decreased gradually and tended to be stable,and the b-value had a slowly
rising trend, so the aftershock sequence would remain in a state of sustained decay in the long
term.

Key words: Jiuzhaigou M. 7.0 earthquake; Matched filter technique; Missing earthquakes

detection; Magnitude of completeness; b-value



