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RIS KM 5 BRI Jy 45 N KAt 2l
RETE R IAME, WA T AT HL = )l R B CH
[EIEARZ b Bu R i R BB & N A RS
1, NI RS RNA T HAN T %, 16H=E
B CReml 2 b R R ) R B BUE T —
SO T SCHY e o (E Ml 72 00 ATS 2 R L Bk e
T R DR ) SR PE R A 2 — R T A
JEEEZ BRI ERAY A AT ANE” L KM Y
CHAEBURME” R R B AR A SR A S P R A
2y (Brizde, 2009), HbERNFERAY “ AR A" 15
e A& H B E A BE TR A B AL T U v TR 2 19
HBER N R BEE  uh 4R D AR A X R IR
HEATILI ;KRR — R AR AR FAE,
HHEOLT, MR = A1) H A B 77 i A B
PRI WL f) P (] R A5 22, X BR A 1R 2 —
TR 27 14 b 72 5 70 0 3 G 6160 S0 00 0 o) 2 3 A
AT AR s i ) P AR 1 R A P A B
TE: MR KA T R B2 2% A Ml 5 3R 35 v A — ol
HARMER, MR R gL, W E R
PrEd R, b AR AR VR DX M oA 05 1) 2 2 DL

« IgFS A H7: 2019 -10 -18.

TR i B AR SR N S A AR AT e S B AR
AR IR E e 28t (BRiz%E, 2009) .
MR R RE S ATIE M 2] 1911 4 Reid 2 H (19558
PEBIEREL S, Al o R 52 K o 7 RE AR R R R
iy CuR VR AT P Ty - g ] N N GG S
TR, /N RR R S R TB) B 0 AT RE A 2 AR U
Bufe % (1977) A& Geller fil Mueller (1980) X
A BRI L  0 sh AT TS, HFFIE T ORTE
ARBCT AR, B8 IA T 7R 26 i A1 4R e N
TR L AEAE N AR R E BRI NR B K
ML, AR, BFIEE TRk e S W o) Iy 24417
Filfs s 2N E M & B¢ (Nadeau et al, 1995,
1999; Matsuzawa et al, 2002; Peng, Ben — Zion,
2005; Chen et al, 2009; Yu, 2013; Dominguez et
al, 2016) KARMN KRG, @b E (Schaff, Be-
roza, 2004; Schaff, Richards, 2011; Li et al,
2007, 2011; Z=44E, 2008) FIEiE (Kim, Kim,
2014) AHAKAILT K AAER W Z AL, HIEE
EA A, 2w A B & Y ) R
(RPEE MR EEHE), N HE TEFHX
reon SN PNLINEEY N GEE SO REEE = SE RN 0R WL
AR XM T N AR AE T BT A AR i AT B Y
(Igarashi et al, 2003) ., Sammis F1 Rice (2001) L4

E&WE: EXRARBAREGIE (41874064 F141774058) ¥l .
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K Chen Fil Lapusta (2009) i@ B EAI . it
BrnE A SE B S A T IR 52 T X Pl B A R kAR
PLEE, HVESHENAE LA SRR T
R 2L DX ] ] T 2 055 T DX ) i AR AR BRI Bl
A, R LU DA S I R AR TR 1Y i B R
(Nadeau, McEvilly, 1999), BIR[VE R RIRAY “Hi
THEAS " (Turner et al, 2013) IR “AHA]
A7 BYHBIRNFR AT ARSI A KRR I A 2R TR Ak
ARG FE AL AL U (PR AR A, 2015)
WEZEE .

SR GRS X6 R A 1976 AR LT, 8 SRR |
1996 4EWN VL 7.0 i = . 1998 4T3 6.2 ZLHiFE
2001 AE773E 5. 8 ZLHiFEAN 2008 4E7)1] 8. 0 =AY
FELLIWIASE | IV L— 7 TR W 240 AR 1] Ll 2 T
JET HEMEN T (Li e al, 2007, 2011;
ZEIRAE, 2008) , A SCKF AR SERFIT 45 SR Y LAt
b, AREAAE KRR AR AR TR HE
R PIAPAESE TS, SR A [ 7] 0y 7 X 91 2644
i ERKREAF RN BIEE, FFR TR
WA 22 5 5 DR AEIG B B DGR (AR

1 R HER AL T AR

1.1 FELERE

FELIWrRLH F 8 3 R ATRBrR A  (H
FHER (—JLEAFHILHE) 484,
1982), 7£ 1976 ARfFINKHIES , Wi IR EF
B R LR Bl K

WY L W R R R R B R AR, L
(2007) ZW4E T 2001 4 10 H—2006 & 12 AH
ORI E AL RR B WIC 1 0. 5 ~ 4. 1 R TR},
I L W24 BT 150 km 5 P 46 A HBRE 610
SR LU DB 25T e 2 619 YRl iR AR 64 T AR
KArHr, EDH —DEICREN PR L s 2
SHIG S s WHER (FXHHR i) HER
Bee>0. 8 H—dMRE MR RE, Jfit—4
SR RN Ji 0] >fe P 5 22 YR AR L b 58 % . QDA Bl
ARG R EL cc >0.85; QFIWRHEI MR 2N T
0.5 ms; @FHHEE AT 100 d; @645 H
BRT4 (N-1), Hro N JEAE IR 3 i = A~
o XFPTEEH R Z AR R X, 2 AR
SENTEHATHE BT ENL, KK ENMTNGE, TEH

LU BT 3Ry ] % R T — 2H o A )k A Ho i 34T
TR R E S W E G M RR . HE T i % 2 A R A
A HARRL (2915 km W) HESHERL
H 2.6 mm/a, X —Z5R R GPS WL 45 i i 5
L —E B Wi iR sk A 2.5 mm/a A5 5 E
BHER 2 mm/a LA EER (FF k4, 2005)
BH—H

1.2 ZIILEHE

2008 4E5 F 12 H ! 8. 0 Gt 78 & A 1 v [
Kbt db i =i v B e [T I e 24, i iR 2
HE 4k 1976 455 LU AR S & A I SR M R e ) —
WRHE . BN MR AT, Je 7] 1L W 280 1 58 1% 3
BOMPHER, WA T R MRS RROE, R
A3 W6 HLLLsRE, 43510 1657 301 6 294
jie . 1958 4FEJLJI1 6.2 L FRAN 1970 4F K E 6.2 4
M= (ERMERETHE, 1995; hE#hR
JRRERIHE, 1999),

VIZ227 35 X0 B0 b 752 T 1) 4 2 b Jo 0 e B 55
MBS R T e 1] L T 28705 19 2 ¥ 9 3 38R A
#Hat 3 mm/a (ZEFEZE, 2008; Zhang et al, 2010;
Zhang, 2013), {1 MR A GPS WL R BH . A%
PEHREA o ) LU W7 247 1 3 Bl R AE 2 ~ 3 mm/a
(Chen et al, 2000; Shen et al, 2005; Gan et al,
2007; ERMAE, 2008) . EE T4 R E M=
MR AR AR RURE Y R IR 78 W = T ) 45
TR 225, (ERRAC A 0 1 S K T IR 2 2 7 TT
2. BOKEF/NNIE M S, #9850 KEA
T TN R 1 S AR EAR (King et al, 1997;
Holt et al, 2000; Shen et al, 2005; Gan et al,
2007; ZF B 4%, 2008; gk HrRE 4, 2008, 2009;
Zhang et al, 2010; Zhang, 2013), LIZE TG T
WA R G

DONMRRSG, Li% (2011) BT 2000 45
HA—2008 4£4 F U HFEE M (SSN) FiZetiglK
PEG I (ZRSN) sy Je 17 iy i 4% 0. 1 ~
4.2 JUFEVORL, HTEE MRS T W
LU RIB R S A XA A BT RO RO
)5 246 A2 I JF AR O AR T TR B] . S I
JE#EAT 1 ~ 10 Hz 0938 U8 T A BERT 22,
XFEERD SO B 100 U RAE R A UE R FERER F AR
Sk 1y I 2 HEAT P 3 Ok AR U SR AR 1 R
WSS I RAFAIFE A 0. 312 5 ms, AR A AR X 3] g
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MG TTRG BE o X WAL B S A 9ERkaE i BB BA
Kk BRE AU bR, RILE A —A
BT B 1) P BL YA K R B cc >0.9, HHXT
IS BOR2ZE/NT 0.5 ms, ASEHE K EHEKT
100 d FHERI SR Bk £ T AR U RE XF o % T o
W Z T ARAUGT, A 5 A A X B A i ks
T B MO [ — A B b sk B A AR
iR T R AT 2 B IR BOF- Y (E AR B 1 B AR
X — AL R R DA B S R R
J SR BRI AL Hb 752 XT3 1) v 6 I A i A — 10 SR A
XFSHEWZRIIEN S - P Xt 2l 2, RAZHE
PEREENLITYE (Got et al, 1994) M 5E f— Hi = AH
DO A 71V WIS Sl B S I o
WEERHITE B EFEN RN R, ST
LTSS AR AL B P M 3R & b A A R B 1T G iR A5 81 2
RET AL E R Z EA RN, NERAETF S -P #|
AF22 At 29 o R X AT IR B A 7% (L et al,
2011; 24k, BAMEAE, 2010) B HAHXMAE .
FERAE T B340 22 B AR (04 b B A X B S
EHVUNE T 12 4B R R ) R AR
MR B (%) W 25 R 7 E AT B R 7 () 45 S T L,
PR HS 19 R 43 5 & b 7B 43 i 78 2008 4330 )1 1 78
AR A %, Bwn T EE MR
HFRAEWIFHERBESHAE FWET LR, &
TR B E R MR A SR AR 2 R T L T Aty TR 4
~18 km [N ZE N 3.5 ~9.6 mm/a, 2 RHETF
GPS FIHh 57 2= WA A5t g sl S (E iy 2 ~ 3
& (B, B33 AR5 = AR T8 3 28 1T LA fif B
ARG BN FR ) & AR e, BRELR
85 (2015) 3E L B Z6 UM A R ST AL Y 56
UE T EE A R AL 45 R, B OR T L o 2y R A
R SRR R SRR, H S5 ~19 km B
IR ) R A X o X H R R T A R
Al A5 21 ) e K T W 2 g B 3.6 ~ 18,7 km IR
(¥ (3.0 ~10.2 mm/a) (ZE4R%4 2015)
FNTWIZEA 3.0 ~12.3 km IREERIESIH A (1.6
~10.1 mm/a) (Z=IREE, 2013), KRBT LiWA
A RS A Y 0 2 R 5 LA 0 () 5 K T /N VL DB
SUN IR AR AR Y o A7 A0 3 B e 11 W A rh b B
Fr# ) 10 25 R P51, 3 & BRAT 0 —3g)i]
BRHIE 14 ~ 16 km JEBERY S06 F1 SO7 3X 2 4115 M
75, S4BT 4.3 ~9.5 km PR 3 41 Hb

P AR 2006 4R 5 FF 46 IS [F)FE B2 Y i sh A
WA g (K2), X555 (2008)
MEF [ 2006 4 1 H 1 H Z 301 5E & R RTE
ESZRIFHRH T T B AR A S A AT

T G =Y

W ) R

150

100
SHEd/km

Bl AesaBawsNBERSsAS+ A%
B EAE R SR E (Lietal, 2011) #xF
W (AP+FRIEEAMESFEHEFHEF
KABGE, R AL, &R, 2018)

Fig.1  The comparison between the estimated slip
rates from repeating microearthquakes ( Li et al,
2011) and the other research about different published
distributions of the Wenchuan coseismic slips ( the

size of crosses is proportional to the slip rates,

adapted from Chen, Li, 2018)
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Fig. 2 Cumulative slip calculated from the 10
repeating earthquake sequences in LMSFZ
(modified from Chen and Li, 2018)

1.3 WiI—T RS

AEVE—T T B IX Y NW Ji] A A 28 . 3T NS
] (ARG T 245 NE ] (54 i 7T — 7 Vi W 24 A0 1Y) )
R, MIRCT T L0 T 2 I 4%, A X 2 R Y
MV VE ] B XS R Ty 3 i L R R e R, 2% X B
SELAET 1511 AR AEPEALAY 6 L FARAR . 1996
42 A3 HEEIT 7.0 3biE . 1998 4511 A 19 HF
6.2 HMFERM 2001 45 H 24 HFE 5.8 %
o MHYL—7° 5 0BT 24 & F Wi VL —IN & Vo] W AL 19 R
B, R X bR R aE R R AT 2 —, B

VU2 B 5 20 75 i€ AE ¥ 1B B A T VT — /N 4 ] i 5
WHINEZE T Sk sy Bl b 2 D TE S (4
BfiaE, 20035 M2 k%, 2002), GPS W45 R
AR T 25 T VT—/N 2T W 4 i )1 E 2208 B fk &=
BRI MM NE120° ~ 165° 5 [n iz gl (HREEZESE,
2003) , JIEZETEHAA AL AR 8 1 32 2 o 2853 5
A 13 mm/a F19 mm/a, SCBRTINESETE PR K
6] SSE 77 [l fy3z S AU 1 B e .

ZEIRAF (2008) FIFH 1999—2006 4 = Fg 41 ¥
HimE ML 1532 K 0.1 ~ 5.8 iR ¥k,
X i B T AT AR SOG4 A, JF SR A AT R
i 2 3 AR R CEE
B OB BMEIEHE RS cc >0.9; QW R
PR BB BUR Z/N T 0.5 ms; B3
HERPERKT 100 d, FEEWEREEMER, &
et S N LR R 2 4 “EE R,
JPETIX 2 H “HEME" A H Y23 km HAL
HIEEhE R R (5.4 £0.4) mm/a fil (4.3
0.9) mm/a, X—ZRAMBFFRER (EK
4, 2002; PLEESE, 2001) DLW AT H GPS X
ZEHL (Shen et al, 2005) F&F.

Y EF AT B R & o A A BR, AR5
(2008) ToEEHaN ik 2 40 “HEHIE” Mk
HERHOTES, BONEHRRX 2 AR IE L4
eV — T A B fy AT g, R AT R 4
A5 BB A i A7 BR b A0 Ry 2 A [F] — A R P A1)
Ry, WAGEHEBRTE O 5T I Be (1999—2006 4)
B & A B 1996 4EAR VL. 7. 0 2% 72 Al 1998 47 i1
6. 2 ZHh B AN AFTE — 8 T8 1 R 5 1B A 1Y 5 e 1A
R, Bthlax 2 41 “EEHET A2 23 kn
ZRRRURAL 04 W 2 G Bl 6 AT RE I A 2 08 Hb 4 R
MR RS T, B R LR .

2 hERKERE T R AP

HORRTE B R W R B A R BRI, K E AL
PR R AR JRE 2 L S ke 1 W R R A A s 52 1 B A8
TERIRS AL B, W TR A A 0 18 U s A A2
FEAENT 48 7 W R TEERAT O B T BB R X
(Harris, 2017), fr[Al—# 3 S A0 H 5 % A HoA
e BEAR A B0 3 52 M 7R R Ao R AR A < 3 T G
AT, ELA T AR R 3 N A5 3 e WL A
(G BALLIN " P, S R0 W R ER AL A B
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Fig. 3 Schematic model of asperities and their accumulated slips of an intraplate earthquake cycle

(a) A schematic diagram showing the distribution of small repeating earthquakes surrounding an asperity of major earthquake (modified

from Uchida and Biirgmann, 2019)

. The repeating earthquakes produce similar waveforms when observed by the same station

(left top) because the seismic patch is loaded by creep in the surrounding area and repeat rupture at the same place. (b) The

long — term accumulated slip of a major earthquake cycle shown in red dotted line. The slope of the solid line in red represents

the long —term slip rate. (c¢) The accumulated slips of repeating earthquakes in the deep and shallow parts before and afier

a major earthquake (vertical line in black) were shown in solid lines in blue and red respectively. The slip rate inferred

from deep repeating earthquakes (dashed lines in blue and red) exhibits significantly variation before and after the major

earthquake, and the slip rate in the shallow part ( dotted lines in red) is consistent with the long — term slip rate
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TEIm R R AR AR TE I AR AE, 32 5 IR AZ B A
4., EREERRIE 2

M 3c TTLLE Y, REHIIE B A (@
LLEREL) FRUREAT S AR AL, VRS
YR (LLEER) SRKIMHE SRR -3, &%
AR W FE L 7.8 SR R A R 5 25 ~ 30 4F
(2001 4% 10 J—2006 412 H ) WHFREIE 50k T
12027 FR TR AL 1 3 180 380 FT BE A 5 AR 40 0 o R
HhRRA AR TR AR B St AR 7. 8 bR A
SRS 25 ~ 30 A b R O BRI TS B 0 B AT
bR A 3R 1Y) 1 2 R AN R o8 2 A R R A B i R
RS E AR B EE, T 1999—2011 4 b 5= %
TEBE R IR 1833 45 & B 8 JLi R IT 4 ~12.3
kmEEMN 2.7 ~8.9 mm/a 1§31 R (2 R4,
2013) J& FREMARTE SRR E BN Z 6 U1 JCEE
A EE S b U N 45 2R 55 b, o b S5 RGPS WL 45
(/N2 P 2 4 ~ 10 mm/a W Bl R AL A —
|MESL (ZIREE, 2013), nl IRATA =
R AL TE — SRR 2 A 358 R AR TS Y T
FH 2000 4 5 J1—2008 4F 4 J] #0582 T8 kRS /Y
T 1L W R BRI TR M S AR, T TG AT B b
W TN 8.0 G M R H Y AR TR R AR, A 1999—
2006 4FE LR L TERMA B 2] 29 23 km ZRETH
A TR VL7 SR W R Sl A, HE A A S S ik
TIRERFETRHRZENE B A Rt — Lo,
B2 J& S TR BT 73 B B BCRT Y 1996—2001 4F, T VL
— T YR T T ] BRI B A A A VL 7. O bR AT
6.2 2% 5.8 MR, FEBEET G Z Al fF B UL £
AR (gl 8.0 YRS AR ) MR T,
BT A HAE R R = 5 R AR IR A5 Bk A H o

H B 5 b RR Ak T A 3 3 RS AR AL T TR
S ARSI Y S o A SN G VRITENib)
R S E MG (B2, 3) 7TERER
HEEMEMNRPUA LI (Uchida, Biirgmann,
2019) . 40 ph B AR M0 R HE T T 1Y 56 (3 2 2 PR 2T i
W2 e 05 AR B 1Y i 2l B AR R B | R A A Ak
(Nadeau, McEvilly, 2004; Turer et al, 2015),
TE H AT whily o 2 30T 200 0% S 0 e v 30 e
HAMEIE (Uchida et al, 2016) . Hi32iE A8 (Y
GPS Fi InSAR 545 4Py #E Wr 3 (1 55 [ 2 & 72 ZU .
Hrr 2= AN H AR AR A6 AR B A 2 4 1 3 2R R AR AL
BAT ¢ (Khoshmanesh et al, 2015; Nadeau,

McEvilly, 2004; Uchida et al, 2016) ,

Nadeau F1 McEvilly (1999) H| 3L EF1F
Wb 22 Parkfield B IX 1) H 53 12 45 HRUAY I 22 0 B
R, W R R ) R A 4SO ) 3 2l
BRAR(EAR Y, MR TR 2h 3 A K2 R )
R ER, BEZMGENZERXE (R
Wi BIIX ) 7E 2004 4E AT 6.0 FHIFE; Iga-
rashi 4 (2003) i) 5 5 4 5% 43 A A 9 H A AR E
I i sh R 22 5 U W, H7E & 03— i
DAY R AR SR BE Y 2011 42 H A ZRAL I To-
hoku — oki 9.0 Z¢ s, 2011 4 H A< 9.0 S ith 58
(Tgarashi et al, 2003 ), 2008 471 8.0 2 M 5=
(Liet al, 2011) DLJK 1984 4F-35[F Morgan Hill 6. 2
PeihE (Templeton et al, 2009) Z& [ E AKX JEH
GORFWMEEMERG], ERUH T R T EZ R
235 (] A ) W VRS 99 5 P 0 DX ) P BB

£ 1989 4 2% & Jn M Loma Prieta 6.9 ¢ M 5
(Turner et al, 2013) . 2011 4F H A< & 6L ¥ To-
hoku —oki 9. 0 Z 52 (Uchida et al, 2016) . 2014
AR PG AL M IR Tgique 8.2 L HBFE (Kato et al,
2016) LA K% 2008 e )31 8.0 eise (Fr
BikE, 220k, 2018) Wi, HE MR IIC L JE
ANTERRHT 1 ~2 4R R T LR AR R T 3l %
AR AR AR IR, X Be 5] Ry 238 I R R 2
WREARIEA (K3) HEATIRRER 7 St
TR ER, WSRO B R R PR
W SR AR 28 T 1 Dt ASr WL L 3, el s Jo L B
KM B P 3 52 2 S5 2 R AR, IR R A DG 1Y
Wr BRI TR AR T AT B AT E5 B 40 o X W 28 PA] 31
Bl Al sl An, R B H IRV i A8 Y A7 TE
W, TR XL X B Y 5 R AL B PR R Ay R AL
PRERBESY . WP BB BRI S AR (1 3a) AR
T REAL T i R AR RN AR BE A B B, RIS
WEsh (Eshe) 89, RSk B E S
RN AT BE R LT P B DX TR 1 X A 3 i ) ik T
SE TS SRS B R AT A AR L AR TR B B, WO
TR AR A R BT R A Y RIS B R A W]
225 (K 3c) o X T wr IS A2 e g 421k,
SEHHEMIAR AT RE 2 HE A5 52 A% B Bt (Kato et al,
2016) TR W RRRM B (B, 2016) BRI,

WEhW M R R M R R, W2 ()
TSl A 70 2 D TEUR R A 1 R A AR 5 8 R AT
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b U B A ) B BB, Rad 25 20 4R, R
TEFOINNE W 2 B 0 7 T O 2 UAs 1 o R,
H ISR &R 4N 2008 4301 8. 0 i 5% 4y T =M
R S5 ] U B X R N 2 YA AR R
(England, 2011), XFJg17] B & A 1 2008 4
BN 8. 0 Zah B iy fe pa MR A M B IR R 2 — el
BT HBS AN GPS WL 45 45 1 (4 I 1] 1Ly T 3470 3 3k
REK (KB ZESE, 2008, 2009; Zhang, 2013),
Wi sl R R R (W) WS sh i fe oy
MR SER PE I — R EE NS (PR R %,
2004 ; Bergen et al, 2017), M #Hb 2., HigH %,
R b0 B2 2 R e 52 2 S 40 BT I 9 4 ) T Bl
(kHE RS, 2013) & A HMH S5 REME (B
&, 20K, 2018) . FIAGUNESHEEN B
PRIEAS” TR R Wy RR SR AR TR, O AT s A b A2
B Hh 5% & 0 43 A 8] B S H AT AG I ) 1 A i 7R A e
JIR R, HOIT R I ) B B A R T 5 R A TE
Wt B A S g T e st I, X T 28 R Ak B30 b 284 R
M SRR T EEN, N A 5 i
B b B0 R R e T ) 45 R AT X L A B, SR
WU R R IR ALHI %, 456 HEHEN
Tl 287 T e = PT BB o B R T, R A SR BT A
SR BRI By AR
3 45if

AR SCEE XS 1l 5 0 3 — ) A e A v 5 = 5 R
SRR e A el TR A AR TR UL BT R Y () B, 3 TR
R R b AR T WA 04 0 AR R AR RS TE (1 R
AR, )R E MR 0 R AR 1 A 58 TR A
TSl R e 4 % A A 2 SR, R S ]
e Ia) 77 w0 A 2 T o [ R L 5 R AL
WARTERES, B AT AR 2 R W B A7
I 7 T T AR A8 I I (R R AR, T 2R S vk AR I AH
N HRRFEERA Y By, X T 1976 4K
7.8 M= . 1996 4EFNTL 7. 0 Zi 4 72 Fl 2008 4
DO 8. 0 G 72 45 v [ KBl i R AH DG (I R AR AR T
FRIE, DA Rt % i) o A2 b B 5 45 B0 Y TR R AR
TERHETT &, A SCHE 2L 1 2 5 R AL A8 T A =X 11
JUASEF R BAR VT BB RRHTN 10 R R FRM, i
RENATRENREET 1 ~2 4E B FRATJLK, R
RSREE LA A IT b, #2(8) Al 58 2 5k f5 2 /0

20 4FE T —iRE=AT 10 AEAECH B E TR B

AR S M st 14 o O o R 2 T TR AR Y
AR AR R 5 T A 5 It ] B A9 1 B K fift B8 A o
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Abstract

‘inaccessible” deep Earth and “non-frequent” strong earthquakes in the earth-

3

In view of problems of the
quake prediction, this paper finalizes a deep deformation pattern of strong earthquake cycles in mainland China
based on the comparative analysis of the slip rates inferred from repeating earthquakes and from surface GPS and
geological data by piecing together slip rate ‘ snapshots’ from different stages of the earthquake cycle. Slip rate
increases with depth and accelerated slip were thought to have preceded a number of recent large subduction zone
earthquakes and the 2008 Wenchuan earthquake, and repeating earthquakes may document short-term precursory
slip at depth. We suggest that slip rates at seismogenic depths are of critical importance in seismic hazard analy-
sis. Repeating earthquakes can be regarded as “deep creepmeters” that measure the in-situ deep slip rate of active
faults. The potential earthquake hazard of locked faults with unusually high inferred deep slip rates should be paid
more attention.

Keywords: seismogenic pattern; deep deformation; repeating earthquakes; strong carthquake hazard




