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Fig. 1

The two periods of GPS velocity field and main faults around the Longxi Block and its adjacent area



%5 3 1]

XA Bl P RO R i i PR B B S T gl SRR 353

FHEAGRIFRG HIIWE) o

GPS ¥ 2 J7 i, 1999 ~ 2007 4E45 180
A~ GPS il 45 2 5 % ;2009 ~ 2013 4E 4 218 4
GPS M B 5 i, Bl fed, kWi
A 6 R, WEMIK 0.1, 5,10, 15,
20 Fi125 km,

WiRSSH BRI, DIZR5RSE (2014) | J1K 4
4 (2009) FIKAF 4 (2003, 2005, 2007, 2008)
AT 58 R O 8 2 %, Hogk Ay 48 (2003,
2005, 2007, 2008) XfASCHFFE X IRIEAT T K IIHY
BRERBTTE, DRI R AR R A S W R 4 1
HARSNS % E L RIS S8 1T 50
R (AR, XEFE, 20015 @2 K4S, 1998)

DRIBFRM TR T 25 28 (ZEJCRRAE, 20145 F il
45, 2012) | Mugc PRSI BESE AOR (B ISR,
2012) I MapSIS #fF i A7 MRS R R Zi
IR ERWFFEAR, WRAMBEE T . L
HERBRE LA 4 DAL, WZBUA N 4505 B
BlI— L I 2 A A5 S TR BT 10 A1
M, WURMBA S 5005 PHZR I8 b SR W R4 R SRR
A 12 ARG, R D 605 IR W7 2 A
SRAERE A 6 1Y kL, R D 60°; TP AE
JERAL MR 5 R — R AL B AR SF TR A 13
AL, BRI D 405 FE3RII—% e e —a i
T 2R R IR LA S AT, WHE MM
50°, BARAIR] 7 B B B W= Lk 1,

x1 HEEA
Tab. 1 Dip angle of the fault
Wi )2 24 Bk WrZ M ORI 2% ke
BT 45° (A, 2014) 5 45° (JiKREESE, 2009) 5 25° ~65° (MR K4, 1998)

60°7cfy (ARMMESE, 2012); 30° ~70° (EHEAMESE, 2012); 40° ~80° (EKAL, XIAFE, 2001);

BB I IR
2008)
[LES R a2 TR

65°0; 40° ~67° (A4, 2003); 45° ~59° (AL, 2005); 41° ~57° (A,

60° (JIKHAE, 2009); 65° ~67° (FKASE, 2007); 47° ~61° (KA4F, 2008)

720 ~77° (KAL) 2003); 37° ~45° (KAL) 2005); 32° ~45° (AL 2007); 30°

JRE R M7 2

~63° (5kA4E, 2008)

T PG A A DT 245 B — R AL T 2R
FERIN—% el — 2 sk T BT 2R

39° (5kA4E, 2008);
65° (%R, 2014);

45° ~70° (MapSIS #f4) ; 40° 445 @
37° ~65° (K74, 2003); 28° ~41° (BRZALE, 2007)

ASCKWTZ A PR E (Phi) 53010
WENRE z R, £RXXWMT (McCaffrey,
2007; Wang et al, 2003) :

Phi(z) =1.0, (z<Z,), (4)
) _exp( =3'"/y) —exp( =1/%)
Phi(z) = T —exp( —1/y) , (5)
Hp, 2/ =(z2-2)/(Z,-Z2)(Z, <2< Z,)
Phi(z) =0.0, (z=Z,). (6)

Hop, oy Ed Phi ZZACEDERIZSHL, Z, Ii)ZESE
SPBRIE, Z, W2 0GR, TERE 4 X I
(Effective Transition) , WSy JEH /N, Phi BPLGE T
WEAAEAE Z, MEE, BUEETEAR T AR ; sk

@ 5RERE. 2012, rp R sl e 5 10 St 3l Jyad e
@ FREERS. 2015w [E RS Sh b 5 Fhil B i A

y 8K, Phi FEARM 1 ZPEFEAILE] 0 (Wang et al,
2003), K2 25T 3 MoRIE] y (8 Phe AR ETE DL .
ikt g T 0 (X 4k :

1

Phi

7>

MR 2

B2 3FRE y AU 8 KR A2 E
MR E A (¥ Wang 5§ (2003) &%)
Fig. 2 Phi distribution in the transition zone varied
with depth under the condition of three different
values of the shape factor y (modified based
on Wang et al (2003))



354

o M %

39 %

FEAL T B, MRS AT AIAHSCAT ST (Wang et
al, 2003), K y {HB A 0.5, FHRFFALZ, Z,.
Z, WIRRES 3R 2 km | 5 km, I HAE NS4
255 O AR SCBERE B W2 R 25 km,
Pt Z, BB 25 km, [RIRIASCRGE Z, (9
MBS 2 km (fBGE R 2 2 km IREEAL Iy 56 4 ]
B« RN 20 kmo MRPERIERECR, AWHHE Z,
M Z, BE, EEITHREVEINY AL Z, M Z, iRl
{H, SRRt 2, M Z, (VRS RO R AL,
AT R SR R R A A5 2R

HI TP PUBRAAR | PUZRIGHRAR | P B BT
PR L PRI B, PRHAS SCfUE A
PRSI T R A B RS, T AR AR R 2
ARSI s BIRTRR SRR, (R AN

100°E 102° 104° 106°

eV
1% —£) 19992007 15k 2

—£) 2009~2013 5% %=

PR, PR H: Py 3 e A 149 g O 2% T 22 W AR
LAY AR AR (1), Ly bR SR
BRI, R, B S A e s
B B AR A S MR, AR 2o, 1§
BT RACER, Hop 1999 ~ 2007 45 e (5555 b
GPS MU iR EAE R T £ Bk 1.00, R y) =
0. 888 (WLMIME %% M 360, HHE R 292); 2009
~2013 4R R AL BEAL o GPS 8 3 3715 24 AL R - f
WOk 177, BEi x2 =0.996 (UL A~ %0 N 436,
I 368) o o 1 A M i3 AR AR B4 AU
WOR, B3 450 T BB L A 5k 25 0 A, 455
RPN GPS 37 B BT AT I 5 % 2% (B AR 4
JIN, AR KR AR R 2 R 2 N, i e A R 8L A
Bht

108°

40°N

Qs

N EEwE

A 3

6, 8 S A ) 2 IR IR HA SR AR AR A Y ik R 2

Fig. 3 Residual of velocities of optimal models in two periods around the Longxi Block and its adjacent area
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Abstract

By using GPS horizontal velocity field data during 1999 ~ 2007 and 2009 ~ 2013 periods and the negative
dislocation model of DEFNODE, we inverted the dynamic spatial distribution of fault locking and fault slip defi-
cit in the faults around the Longxi Block before and after the Wenchuan earthquake, such as Haiyuan-Qilian
Mountain Fault, Liupan Mountain Fault, Zhuanglang River Fault, and north fringe fault of west Qinling Moun-
tain. Then we discussed the influence of Wenchuan earthquake on the faults and analyzed the seismic potential
sections combining with seismic gaps and some other research. The results show that the Wenchuan earthquake
possibly has some influence on the north fringe fault of west Qinling Mountain, because its middle-western seg-
ment is locked weekly and its middle-eastern segment is locked tightly after the earthquake. The locking of the
other faults are almost same before and after the Wenchuan earthquake, which means that the earthquake has little
influence on these faults. At present, Lenglongling Fault, Jingiang River Fault, Zhuanglang River Fault, Liupan
Mountain Fault and middle-western segment of the north fringe fault of west Qinling Mountain are locked tightly
and their locking depth is about 20 ~25 km. These faults are seismic potential segments considering seismic gaps
along the faults in the geological scale. The parallel fault slip deficit in the faults around the Longxi Block are all
sinistral strike-slip deficit except that the Zhuanglang River Fault is dextral strike-slip deficit before and after the
Wenchuan earthquake, and the vertical fault slip deficit of the faults are all compression deficit.

Key words: the faults around the Longxi Block; negative dislocation inversion of DEFNODE; fault loc-
king; slip deficit



