H35% H4H W R
2012 4 10

L

Vol. 35, No. 4

JOURNAL OF SEISMOLOGICAL RESEARCH Oct. , 2012

H T 7k 8 X BK B BY & 7K T B 3 7R Bh 4 1
SRBEXREMRE"

® &, Bak, #mS, B OB

(v [ M R 3 — M e

BV PG 710054)

BE: FHEWIRRSIEAETOR, T ROREDrEE, FEH KM SR AP RE A RAEAKFE
BB TR A B EEN . KK, BTSSRSO, PSRN MR AT —R A,

SR B R R BEXIRRR A AR PR BB R
(2) /M2 6.3 9. ML 6 YRR S5 it RBUL A Lt DI o e v 288 5 0 2845

HREW: (1) BEAKTWIRZRE N G B

(3) THEMW RS

iy 8. 1 R2JR T . BN 8. 0 SURNGRL e skaR s . £ 7. 1 RR2IERI N .

KR SRR WRBAS; KESRUKEE; KR
XEHS: 1000 - 0666 (2012 )04 - 0500 - 06

fESHES . P315.725 SCHKARIRAD: A

0 HiE

B I RAL T TR b 5, B3
MR AR B, UARERNE (BRK,
J U 4R, 19925 REE AR SF, 2002; MBI T,
2010), 1973, 1981 G LA E 7.6 H. BHF
6.9 ZiR; JFIRA HIE AWM I 30 4Rk KR
PR 1T 10 ARAF B BUME LM B o B KBl
7. 8 FRBRERIEEK., FPHHkZ —, 2001 4 11
H. 2008 45 A . 2010 4F 4 H7EdusRAbiL 5P
B, KA MR PRESHRETREILD
P8 1%, B8 0 HAMENT. 1 TR, MHEE
WA TR (R RAEER, TUNHR)
RFFHIEEKITWZOER R E KRR

P14 SR R K I TR A A 9 AbBS U=
FaEA g (B 1 hEFE, W4 S kg,
HANER S K G) , AL (KEL+
BE—-TEK) HEHR, ZWEME (1~2A4),
i L S AL 44 T 42 ) T V2 BV 18 B AR AL 7R,
BARRPEPRTRMNE X (TLERKRSF, 2001;
IR, 2003) . LAFEZ I3 1 YR I i £k ) By
ik, dhnEsSETr. REkFHESE (BRIRSE, 20005
TLAEARSF, 20015 KAk, 75, 2007), AT

« IS HHEY: 2012 -06 — 14,
HEE&WH:
07) #Hs.

KHE £ By TE— T B, 2 4 T 4 A ik K — 4 S A
fbo JEE AT (2008) Xf )N X B = EH
S AT TR
EEHCMABATIEERE (2007) EFA
3, R R B KT B R % 0 5 2
WL #5 7~ BR K P THTAE I S oK IR L 2 1] = T Al G

100°E 101° 102°

i NEEM63
EgF 1989.09.22 @
y*ﬂﬁiﬁ
A Y}‘J%‘;¥ 31°N
* XTI
o7 N BT
2,
/7
4
). ANGit 37
N2 |

M%‘i afl

@ b

L

\ Wiz P HEVLM6.0 Pl
2001.02.23

B 1 SRFTHAEUNRG YT
Fig. 1

Distribution of cross-fault sites

at Xianshuihe Fault

P EERBCHRI RV (LR R LA B S B T SE) (45 2012BAKI9BO1 ~



55 430

i A ST KA ORI A K I IR SR S R E RS 501

FPAEAC M £k, 2L T2 T 5 ] K B R BRI 3,
S B K I W A R AR AR AR T K RE K
FEEHBFML R, HBERERER. K.
ERENSEFESES, REMBEEIRYE
BRI AS ;. BHFE R R AL IR AR 5 W 2 Mt
ERRFTF—RE. SABARERBRRET
HFR. WBERKTERR,

1 SRR A G s 2 /iR
ST

L1 HiGEDFSERRTUHRITELE

FEHEAVEE M (2007) 25T MR 49590 45 55
BELWMEE R, HEEWREERKFERE AS
HXKVPHE EZEEFEMBKEESIE AD AKX
I

sina, AL, —sine; AL,

AS=

b (1)

sin(a, — ;)

cosay AL, — cosa, AL,

AD=

sin(o, —a;) 2)
A, AL, AL SR @R FIER (HREFEIEIE
) MEHKPERM; o\ o BHIAPKELS
WiEERRRA (9 “AFHN", HFMEIF. F
)b, WHE VBT R L AR VYA T O B2
AN WRRE % A B 4 W] 4§ 0° ~ 180°
K)o A AS<O, BiEESMGHENAEREN, &
M AEWEEN; AD <0 REMHERL, B0 HHKE
Ak, HIBEATAREKTTHIR 6 ML (L
SEGHAUE 1 KWL, RiHE) KEERSKE
AL P 2. TR RIS —E K, B AL,
AL, JRHE 245 I S50 AH 0T 22 FT 22 45 W 20 Py 22
SR, XA T S BE R AT S 3 AL, ©
A SIEREH 55 AT RE 5 AR Mg I R T I SR R AR TR
AR, EEMREOETRARE, REFEER
HHRE. £TX (1), (2) FEBHRLERE
MR SEm R e, I, fREsith R, Wz &
SKRPESBHRMEAERE, ol RmKHR
KEEESHREELERS R, BERELE O,
BAPAE R DUHT B AR AR A L B R AR SRR
G AS;,AD;, j=1,2,k,, MRRSEN

Y 5= A8, XD =Y, AD; ; TixtRBREA

L L L L L 1 L L ! L i 1 N
1980 1984 1988 1992 1996 2000 2004 2008 2012

bEMe3

i I L 1 | L | L L L 1 L 1 Syt
1980 1984 1988 1992 1996 2000. 2004 2008 2012

& 1,0-.‘(0) EHML
RN N .
qém 0.0k o A NE06.3 MO ‘!/4,/4%
o L0 T e
=~ 2ol
et
m‘% 40 TH
ﬁ =5.0F
B N G R e G O NG V-
1980 1984 1988 1992 1996 2000. 2004 2008 2012
b EM6.3 BAML
E VB0
1
s
) % D
Sk AL e
B N N T R R e e S H
5y
B
E
o) il D L el D G e G Wt wvr S0P )
1984 1988 1992 1996 2000 2004 2008 2012
ML
i5(e WIMBD )
E i © héehs3 Rehl l, J/ "/"'3:,
uE D
40,
=
£
¥ UNATH
R
R 0k0 ] ! 1 L 1 L i L S
1986 1990 1994 1998 2002 2006 2010 2014
XM
ot TNMBO J,
YEME0
g y ot TH
hey N '§ & i
r!& A :
0
S / D
b b
e Wi, £,
Bk - WA
s S

L 1 i 1 1 X 1 L I 1 L i 1
1982 1996 1990 1994 1998 2002 2006 2010 2014

(8

6.0

i) RS Eimm
Lo
°

B0E L,
1980 1984

1 L YAVA YA, Y )
1988 1992 1996 2000 2004 2008 2012

4

B2 SRTHAMEFHLAERFEE
(a) HrtESH; (b) HBITHH; (c) MRS
(d) WigH; (e) lefriigH; (f) 2¥ T4,

(g) ZHh. WLiS. BP2Y
Fig.2 Time-sequence curve of fault activity
parameters at Xianshuihe Fault
(a)Zhuwo site; (b)Geloubazi site; (c¢)Xuxu site; (d)Goupu
site; (e)Longdengba site; (f)Laoqianning site;
(g) Zheduotang, Tuanjiexiang and Daofu sites



502 WwoR

w5 35 %

ZERAAC R K ESL I, R B A R 2 ) AR Ak B AR
Y, H (W40 BRI 218 ) , #hh £k i T 284k
FORAORE. FEME. WWE, W EARRATE. TR,
EW, Z5RILE2,
1.2 BHipEHSERRTUMERIH

ME2 /JFEH: (1) REZEEEMARE
EITJLAEIR R, MR 55 00 IE WiRe i, Pk AR
AT, 2003 ~2005 KPRk mE; (2) #%
T T A2 e T b 32, 1986 ~ 1989 4E 45 i
Wik REWBIFIAES 1989 4E 9 H/N& 6.3 Giih
BRA XK. EFEEEE 2003 ~2005 4F £ e,
2003 AERLIK I, 2006 ~ 2007 4F 3% Wi hnE, 2011
AR (3) MIELFS A E. WlT. B
FEANE, Nt RATE s, BJ5 385 Rl
55, 2007 ~ 2009 4% 72 € 9 55, T 4 ok X K,
2003 ~ 2005 4% F M 3% 5% S M. 2006 4E 555
2009 ~2011 AFHIBR R INE; (4) WEHELZE T
BN, B, FTERE, MRS LR
FEH PG E R 2001 4E 11 ARSILHFE
8.1 MRBAT R EE s, wrhES M4 2
ARETL 6 ZHBA K, RBIG ZSie M 33 T 20 55 5
2007 4EZEfRinE . 2505 ; EMAEFREIE
BARIENS, BRMEAKE; (5) BIM
A 10 AR ARG B . RSFhITRA M
NEHBATH I BE. BRELRES; BELD
76 8. 1 ZIRIGEB0 8. 0 FIMBRIZNE. Bk
s B 71 R R P A A B AR
fb; 2011 SR BUE B M AR B AR, HAjHEA
WE; (6) BERTLHEAGMARNE, FHHIEN
Fetk, AN RETEESINE,; BILHMRERE
SO 8. 1 SR/E . BUHRRT. T HAZH]
B —E R E PR 4k ; 2005 4R DR JLH L H
EREKBABINE; (7) BR. WEHE. A4S K
HEBR AN 2R S T R 3, IE T %4k 2003 ~ 2005
BRI . Z G,

BAMHTIAN: SRR L SKESES
G A e 5 EER S, P KK, K
Wik sh AR b ; b b alik e 53 £ 9 &,
YW 2 T IE KT S, B33 074 ok L IF I 4
M g, SRERE (2002), BHEFH
(2010) 731 B3R {5 B, BB K A E 4%
(1992) | JEEBEMEF (2008) XA WM ) 43

PR —8 Bk LR+ AT ILAER TR
WEGH BT, X ATRES 2001 4F 11 A X PAPG I
TABESEAILOVE 8. 1 ARG KEIBN S5
YW (HFE, 2009) FHXK; 2008 45 A0
8. 0 bR B4R N D6 k4% 37 b 7 e s 3K ok
K—IER . BAORSE 1A (W 3 SR E K
&), BFKELRBFSRME—FFRE,
BRI, AHERTU 8. 0 SRR H B K
KBRS RSB R A AT B s B 7. 1 St
RAHT A HAL 2 &b 7R s s kg, &=
JR2FEL G AR, (B4 K2 BB L4 N
WA, T B -5 A 40 W R A B TR M R
(ZEBENE. MRBEEML) FR (AHRNESEE
YR H N R B S IE AT BE) , HRTEAKE

AT RS KASE (2005, 2009, 2010)
Hy GPS SMT4 RAHEL, S 7K T BT R A2 A ¥ o 32
ZRANERIEF—3; CPS FHBRELLIOE
8. 1 HRBJG XA RA HEEN, XBS5H
W8 TN BeET GPS MM A5 ROKIHR BR
2009 ~2011 4EFIXFEC) | HZ R B 2004 ~ 2007 4E 4%
IKIETRZE 2 3 (2 A T i AR ) AR B
FAERBAREHBENR) , 5 EREGRMMU, B
WV VL B S B S SIS S R R S i o
REH . HAEIZAHX BN EET G, H
KEBEG W, EA LSO EMREIIR
RIAALEH—3, TR RBAE RAEBRBRHTER
fER.

2 SRR SRR A AR
S5

ENSRECHERRRI T ERE

HTE R G a8, WLE, Suikts
EIKY, BHEEER, FREREERE
BRI SRR, B e R A A T A W2
ERRARAKNF. BIXHELGHm. F006, B
ARSI DA SR 2 o B WY A P I, MR AT 3R AR K
VEWESKE, EH=T7M. RN RBE )
SH, HEGMWMBTESNFEES, FEEH
HOSRIME AR 3 -5 3 3 {81 B X 8
RS RS B A OB R AR A
HIALEE, R T 5 5 I 2R i R B A 3 7 3

2.1

O v B AR Ry 5E W L . 2011. 2012 4R EE MR A ST .



55 430

i A ST KA ORI A K I IR SR S R E RS 503

FARMFEEAFAE, TR BRI, BET
AT 75 RO BUE WL, LA AT #
€ BN 18] 5% i R BE 0 EH  oF 247 8 B9 Sk 00 2
AT —FparHr Tk, EREERZEERES
S A 0L A S R R A R DR R T ) SR BR AR R
(1A fm, R, 1995; 2 H, i 5,
2004) o B x = (% (k) [k=1,2,-n} HSHFFI;
%= {x,(k) [k=1,2,n} (i=1,2,m) K HLESF
3, x,(k) 5 x (k) REERETERA N

& (k) =
miin mkin|x0(k) -x,(k) | +pm:fiXmlle|xo(k) - %, (k) |
‘xo(k) _xi(k) | +pm?xml?x|xo(k) _xi(k) |

. (3)

EHEBIHEREL p =0.5, % 5 x, FKBREK
JE M5 SR

'Yi:')’(xo’xi):%kilfi(k) . (4)

H AT SR G W R s R B LR i (2%
JP3)) MXT L ESS R P (LEITFI)) B AR
BRBE (Xt y;, 1=1,2,,m FRIME) o BBEBTRE
WiRB b my DN, BN EE (m -
1) GtiEshSRFFIMKREREKESY v/, j=1,2,
emg, ¢ BRI, BRIV TR ICE N RTE T 30
SR uj, j=1,2,,me, WEKIZIHEZHSEER
CECLY )

m0
0.1
nyjuj
o =1 . (5)

X

j=1

BRI TR R B =071 (KFE
WEKE, '), TR, MGREESISE
SRETRIT S;, Dy, Hpo %TFR—WRW L&
EMEEAZR, KX (3) FHPIAHB B IE
B MR (5) Biasi aiatnid G i a2
IR 80% F i 2] o
2.2 #KAHREHSEEGIERIT

R BE K2R 23 ALV B (PREE. HE
T BE. W, ERGM) FMEAREB (JRATHL
2T e, WS s 8), Bou&iEs)
SrEFNHE SR AR RGRIE L,
BEHAEO0.5 DL b, FHiM 2R+ 0.1 ~0.3, HE
B, ROREREE T B AR ST R A E
ROTELL T R AT BB BT M e SR TR, R
MBI GRSt RIFIARLZE (1981) ML
PEAHC R 0 ol LUINABGH R, HRE 5 i 3L fa A
KMARAG R LG, 2R, BAEARIXK
KRR B G REW. FRFEaHEn
P HiZR N 3 2R

(1) WKFEWSKE, FEmRL=020
PRl BRI KB EE, RErE, BEKFES
KRE, BOKMERARGEWR G EEME, FAEK
—IE, EE—H B Bt AR A R B s A8 L (W
BLLUIEWT I BEME S, 3 4P SR I R B AR B ok
FRPELLIb P BE R ) o o, WiRmARBA LR
YER S TP Br. RGBS B BKR, T HE
SHETERMNIETR, ZTHHALILHY 7
BUHey 3 X PR T B2 AR 40 LA B oL T S B ol 3
RE, WIRYPBRE, Witk sR. ZHH
RS, BMEESIENERE R,

F1 BN REHHKERKETEER

Tab. 1 Computation results of grey relation degree for every site at Xianshuihe Fault
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Research on Activity Features of Xianshuihe Fault and its Relationship
with Great Earthquakes Based upon Grey Relation Degree Method

ZHANG Xi, TANG Hong-tao, LI Rui-sha, JIA Peng
(The Second Monitoring and Application Center of CEA, Xi’an 710054, Shaanxi, China)

Abstract

Basing on mobile deformation data cross the fault and using grey relation degree analyze method, we got
the new synthetic index for strike-tensile-vertical activity parameters of Xianshuihe Fault, which could reflect
features, value, dynamic evolution process and tectonic deformation difference in different segment of Xian-
shuihe Fault. We studied the relationship of the new synthetic index with preparation-occurrence of strong earth-
quakes around the Xianshuihe Fault, and its relationship with preparation, co-seismic or adjustment influence of
great earthquakes in large-scale area nearby. The results showed that; (1) Xianshuihe Fault mainly is left-later-
al strike-slip fault. (2) The curve of activity parameters accumulation showed the anomaly variation of speeding
up or turning before Xiaojin M¢6. 3 and Yajiang M 6. 0 earthquakes. (3) We could observed the adjustment in-
fluence on the Xianshuihe Fault after the M¢8. 1 earthquake at the Western Pass of Kunlun Mountains, stress
field intensifying or disturbing influence on Xianshuihe Fault before the Wenchuan M8. 0 earthquake, and left-
lateral accelerating influence on Xianshuihe Fault after the Yushu M{7. 1 earthquake in short-time.

Key words: Xianshuihe Fault; fault deformation; grey relation degree; analysis on great earthquakes



