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Fig. 2 The fitting line of the profile AA’ crossing the
Anninghe fault (a), contour map of misfit obtained
by grid — search method between locking depth
and slip rate (red dot means the best

parameters selected) (b)

WRIECA MW 2L RAHETE (523, 20005
Bl ias, 2011), 25 5 22 7 I B W7 = 1) E,
fiff 80° 5 WA W 2B =01 NE, fiiiff 60°
KB R T2 BN 4% 80 km oA, BRI BEB I e
JO7 AT B sl TR S 5 A O 24k 4 e A R A R X
g R g (K2, 3), FERENRREHN,
2 AE SR B B a2 T I
SERTRUR 1 IR 22 G W R 9. 4 mm/a, BRI
BIRURBE N 21 km JUPACTRT Wy SR TR0 05 1 J= A e o 1
AT 3 mm/a, WiEPBIRE N 12 km, FIHLSC
AL AL GORMIF ST 45 R AT . 1 3 W 22 7 T I 2
PIEE 5 T BOAOK Rt B . 5 2 Ui A
e, BRT AR R T IR W R A, B
AT HAL U 0 W7 2430 72 [ AL Syl 22 7 AR . (H
MECGEIIG -ZE (18 2a, 18 3a) KFE, BAEE
SRR [ 2T I AR I R, T B A T 4
W TTRREL /N DRI, AN 2350 20 A 45 2R 7 AR R Y

A0

Sol@ fyam - omas I SWRH
Eq4 el
Bar }I * }
R0
1K B
\_554
e, r
B 6 I L | | L |
80 -60 -40 -20 0 20 40 60 80
PR W2 B B /km
30
(®)  FIBURE = 12.084 km

250 WENHEE = 7.3 mm/a,
gzo
i
%15
i

10

st

0o 5 10 15

B/ (mm-a™)

B3 S ATEE BB d@MA WL (a), £
PR AR e T B 3 B MY Ak B = 4 18] 9 A )
R & 7 R bR EFHEA
(BEARFRESE) (b)

Fig. 3 The fitting line of the profile BB’ crossing the
Zemuhe fault (a), contour map of misfit obtained by
grid — search method between locking depth
and slip rate (red dot means the best

parameters selected) (b)
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Fig. 4 The interpolated velocity field in the area of

40 km away from both sides of Anninghe-Zemuhe

fault (taking fault trace as reference)

3.3 SDM RiEAENE

Wang 45 (2013) RYAHFEEHEE T 3 2 B Al
o MR A A A1) b B AR ) 1F e J R [y PSC-
MP J SDM, 7% 3CR H H & i 2 ¥ SDM i 17 7% [1]
10T )2 T8 0 3 A A G ST AR i 3R T AR R k) A
SR AR R AR

y=f(x) +¢& (2)
A v WEWIEA RS E, WIEREKE. %
B DLE. EM., Wi, R e MiRZE; v R
His ZE WL

TEWZ L S50 € 5, A5 AU 1) J 38 [R)
U AT DU — I et S m i, AR -

y=Gb+e (3)

AP G ORSAREREL, Rz IO RS B e AR s P
TCRRZS ) 2l o3 2 MR AL TS Y 5 b St 2 T



2o

358 Moo= BF 5T 41 %

At Bl y AU

DT AR I o3 R 2 TR 20 Sl oA, R
W2 ik o AR Z2 /B, b D A W)= i A T
B, ARE RN TR A AL oA 75 BT U0 )
A WoR

F(s) =16 =y lI* +o [ 115 ]* (4)

s I SRR A7 AL T B 1 AR PR 5 3 o i
TAMRZEMER; s W FWIZ M shE; v 1R
FHFMME ; o R TIH T

3.4 REZERRESH

I LR W7 2 LT A7, Ak B RS %) DA T )2
RILHER) GPS /K V-2 sh M I 1E WA, R
SDM S #2742 (Wang et al, 2013), #1757 [H]
ST 2 1 W Bl 43 A B ST, R R S B AR,
SR 4 ROE VI e AT 45 5, %48 7 ] W 24k
B 10 mm KA, WIARTFIZLE E 8 mm 2y
W R TRRIE R A R e, SIAmSH T
AT, AR B DR — g 3 1 A A R RS R A
PIA IR E . AR SCGEIUY B AEM S 7R 0. 15,
h T RT e R A A AT SEE, R Crust2. 0
W bR AR A AR AL

MACE ARk E (E5), SDM J
WA LA A B T 75. 8% , AEX TR R IR AR
e, AR, (HXF T 6l & 5 R e B AE i
T, EEEZIEEZ N . R S A AR 2 TE 2
mm PUF, SEEEWZ LA AR 2 N, T W2
PIEFRER K, Wi W om il R 22 MK, 1
FEFEHEE T S8R GG CZH, wrlhes
JERERIR) I B — A G, R, AR SO R TE
B, R s shr EE AR E T RO,

P 6 Ay SDM JiZ Ji 15 21 i T )2 1 1 o o A, I
430 e P AR 2 72 () U I 22 v 0 o RN A A o
T L b RN RRORG E f 45 R AT R, OB
1999—2015 4EWHE Wi fill 20 km LA KT 2 HAGKS
EN/NERSE A2 (G E R IKERE) .
J T A BRKR B SR, ER 6 PR
TWIZ WA M sh R (A, WEK
JEE T N WEE W, B A A e, T L ki
wh R ORISR o T T I T 2 ) A Y] iy 24
L= (€I N T I T = TS N S €
FEATWIN 53 ) 5 LGN AR Ao DA SR T T )2 T 1
SAKRE: (1) W2 sh R, Fee A aiR
FELATR, 22 ] DT 22 A0 00 A Yo W7 447 Bl 2 2 5

101°E 102° 103°
T T

/

P B P GENGENGENER S

rrrrr

—»-»»«»-»:&—»a)'}/

4280

:%glg_%z tél
%—)—»-—»-—»»@-»»f

7 A
7 A AA

> WII)IWMM

A AT AN ATy oy T

LR R R R
PR R
=]
VA B AV 4 oF of ol

Cr a2 PP F
CEELEN S R e E

P et T P 3

PREE Rl
PR
2 _ar2gZ

’/V

& & & & ®

%
lov 25Ty Pr 21 #7472 2"

270

e ¢ e e e & 3

« e
- « € & > > ¥
&

b

P —
BB\ W o LT iﬁaiiﬁzg$§§

B5 27 m—0 A B #m 40 km X3 A
#1855 SDM #4114
Fig. 5 The interpolated values and the best fitting
values with SDM in the area of 40 km away from
both sides of Anninghe-Zemuhe Fault

LTI Wy S R R S B DA e T e, TR U A T R 2
RIAERERL K,  H 27 ] W R ORR I 3 R K
TNIARTTWIR;  (2) WA W7 2 B P R JE A
i, PV B R 4 S U1 ) T S 76 W 2= DA B TR
P, RN 10 km Zify, V6B R MB35 0
FAXSHOR, E P BRI 2R N 1K 31/ 52 3h 1% 3
HR > . S % HEE S (2004) 504
AIBES IR B4l T 1850 AF A 7= I B A I A i R
PRV By BOA e, Ak T 0 2% fig B R AY o B
7T R 22 A% 2Z 1B 3 5 IR B, /NR T Bh
FARS LEB S, T REWT 2= AR R R L/ I A
FORG (3) =T (MERETRAL) %
TR PR R, B e A R SR B A 58 A P B
PHAITR P fe KARAE 8 T L, 45630 20 km, MA/NVGE
B AR, SR EUN, WAt 3 7
BORMMTT, /Nl sh e BCM g, nl fE Sz i 1B
ZLH0 T o A BOIRAS, XA 2 SF (2008) A
MR TR BT AR T TS AT R B A — B I, R
oKL 7 ] W 2R 72 1 S P 2 I 3 s T U AR TR I 2
JOL i AL 5 BRER o



) A o B2

53 KRR ESE: FIH GPS FRMITSY % T I— W AT Wy 224 5% [B) 40 0K 2 T i sl 43 A 359
S N
TE 3 e BT s
U ] 0
58 S &
10 103;"‘%
Eis 15 &= %
B0 20 §1 %
o8 =&
225 25 B
=30 30 &z
K 35 35%351}
S0 i
5 45 45
50 50
55
%:;:';;;:,’,’,’”'Ti‘i::,;“,.,;:...’ : :Ifih::':fi.‘f‘..f. R o =40
Lasiippe gy y palvs =Sl L / 3 Y Y EN N N B i ’:\:‘:;5
o SR T e N
15 EENNNNNY S 222 S ‘NN
VAV = TATAT \\\\\\\\\\\A\ \ N = Sl TG T = ) i PAV)
S SATATSONUOSNOSNONONONT N N Y ol S g
30F = - — = ~ S N \ \ « 130
S = N N N 35
e e = = = e . .
40 - - = NN N N4
pred NN [ Y [ e B (e I T e e e R P a5
50 | A IR AN PR RN
55_—’ — ~ ~ S ~ ~ —~— — ~

————— 7= 1T 112 1t/ (mm-2)
0 2 4 6 8 10

B 6

LSS LY DTN ST PR PN R

Fig. 6  Small earthquakes and two dimensional interseismic slip distribution

on fault plane along the Anninghe — Zemuhe fault

4 HhgSIE

ARICKH Reinoza 35 (2015) W5 Tk, W
/D T flC BT LS A B GPS i 7e K Fis 8)
HEEGVE N AR, 5 B3 T AR /N
JEURR J fr R Rk (SDM) BERL, S 3 1 22 37
— VAT Iy S 7 [ 303 7 J= 1 R T TR A B R . T
FEAARR M, AT B A IR 2 1 3h 7 S R
HB JSAIT S A 3 B0 0B 2= T8 T AR 23 A AT B 6
L, 22 TR BRI B 2 T LA 2 ) i R A B
PERETE G, WU A T0] Iy 22450 72 1 B M AR 7 B2
BEIE: (1) ASCHTIESE R 5 i R iF 7 45 21
Wi, SLMEMHA] GPS, InSAR 13 B BF 545 RAT
TE—E 225, AT BBt TR YR BB i A b 2
oA —2; (2) SCPRH 25 f/ — IR e E A
BRI EZ MO AR, BRI T W R B iz
AL, Bt nl e ks T 5 W R R AR as sh A O
ML AEE R, B R REACR 1 A F A v 2% i 24
XS 20, HBATRIE AT AR 25 (Sav-
age, Burford, 1973) , i3 i B4 il £ W7 = wi il
40 km DAY, LU ATRED/NK AN 5 (3) 22T
— WA W B R R LA A i AR W A 2%, AU L

AN 25 SO RS L, Al fE S SRR AR,
X AT B JE 5 AR 2 A R IR I, AT
FREAERK BT R AR SE T DL 5235

RBRUER R AW FRR P S IEZRITZITI
Bhag SDM A2 5 6, , Rt B3 E B sk 12 BT A
P B AR RN ETH A58 F,

SE K-

R TTAERR, 2R %A, % . 2005, IEZEE SR AR 1 A b 7 I AR AF 5%
L], Kbt 5 b ek ) 2% ,25(3) .81 - 85.

FEB R, B, PR, 45 . 2008, 22 il W L 8 T AL I A DO 40 Mt
FARY SRR AT R [I]. h E R Bk AL 38 (5) 1543
-554.

R, BB, Rz, 55 . 2002, I35 T S A 3 22 30 iz s LA Y
GPS B R 4B [ 1] . hBRYFH =4 ,45(3) :352 - 361.

25 VO, Sy, 45 . 2008 I P22 i 8 - s as X [ )],
vhE )2 M Bk B2 38 () 1797 - 807.

[ 2PE . 2000. U1 FE AR TT — 272 30] — B AT W7 4785 114 1 7% 1
S BUHELT]. MU ,22(3) 1239 —249.

R VIAERR A AR, 45 2009, ) e/ — e 7Bk Ta 1 A
33 GPS BRI R 7k X [T ). sk s 2= 4t ,52.(7) :1707
-1714.

Wsifik, BRI, BUK LT, 55 . 2011, I o)) B 7R 7 300 6 IR 2
PR W — TG B — R S — 5 W R R I IR 5 R [T ).




360 HoE

LD 41 &

ol ,33(4) 1431 -442.

DykEE, B2 4 A L 2004 FRHLER TG B ST B T — IR
T W 2T B B A Bl ) PR SRR AE R PR () ] MR 242,26 (3) -
294 -303.

A W], BUME, 45 . 2013, 4 F2 EAG3E X GPS 7K 35 3l s 4
S 5 B RURARELT ] RIS ,36(1) :1 -8,

Ay VLAEAR, EX 55 . 2005, )IVEHL X 587K P32 2l ) sk e A
P AR S R R T N [T ] MR AR SE, 28 (2) 119
-124.

e, TLAERR, £, 55 . 2007, F KR AL GPS 5K HERTRL
B =GR AR A B [ )] [EBRIAE BN, (7) <61 - 66.

KA, TR PO, XL . 2009, 115 ZERCIE HRR i 7T T A8 B A
TR TS 5 2R A 5 [T ] Rk 5 R Bl % ,29(3) : 16
-23.

X VLAERR, AR 240, 55 . 2015, JINEZE B LA AR 1 ST 2 AT B0 P
5ah 5 s AR [T]. ek ¥ B 224, 58 (3) : 872
- 885.

R AT LTI AR, A e ] Ll W 40 1 g B A B AR O AR
[J]. HURERTSE,41(2) :209 -215.

AREHTE VAR AR, BUHO TR, 55 . 2015, 1 — JBHA A B0 Y/ 15U A2 B
P A XM M E [J]. R & 5 H Bk 3h 127,35 (3) : 460
—-463.

Freund L B, Barnett D M. 1976. A two — dimensional analysis of surface
deformation due to dip — slip faulting[ J]. Bulletin of the Seismologi-
cal Society of America,66(3) :667 —675.

Jiang G, Xu X, Chen G, et al. 2015. Geodetic imaging of potential seis-
mogenic asperities on the Xianshuihe — Anninghe — Zemuhe fault

system, southwest China, with a new 3 — D viscoelastic interseismic

coupling model [ J ]. Journal of Geophysical Research Solid Earth,
120(3) .1855 - 1873.

Pan Y,Shen W B. 2017. Contemporary crustal movement of southeastern
Tibet ; Constraints from dense GPS measurements[ J ]. Scientific Re-
ports,7 ,doi: 10. 1038/srep45348.

Reinoza C,Jouanne F, Audemard F A et al. 2015. Geodetic exploration of
strain along the El Pilar Fault in northeastern Venezuela[ J]. Journal
of Geophysical Research:Solid Earth,120(3) :1993 -2013.

Savage ] C,Burford R 0. 1973. Geodetic Determination of Relative Plate
Motion in Central California[ J]. Journal of Geophysical Research,78
(5):832 - 845.

Savage J C,Burford R O.2012. Geodetic Determination of Relative Plate
Motion in Central California[ J]. Journal of Geophysical Research,78
(5) :832 - 845.

Shen Z K, Lii J, Wang M, et al. 2005. Contemporary crustal deformation a-
round the southeast borderland of the Tibetan Plateau[ J]. Journal of
Geophysical Research: Solid Earth, 110, doi: 10.1029/
2004 JB003421.

Wang R, Diao F,Hoechner A.2013. SDM — A geodetic inversion code in-
corporating with layered crust structure and curved fault geometry
[C]. Austria EGU General Assembly 2013.

Wang W, Qiao X, Yang S, et al. 2017. Present — day velocity field and
block kinematics of Tibetan Plateau from GPS measurements| J |.
Geophysical Journal International ,208(2) :1088 - 1102.

Zheng G,Wang H,Wright T J, et al. 2017. Crustal Deformation in the In-
dia — Eurasia Collision Zone From 25Years of GPS Measurements
[J]. Journal of Geophysical Research Solid Earth,122(11) ;9290 -
9312.

Study on the Interseimic Slip Distribution of the Anninghe — Zemuhe
Fault Zone using GPS Velocity

7ZHU Liangyu, JIANG Fengyun
(The Second Crust Monitoring and Application Center, China Earthquake Administration, Xi’an 710054, Shaanxi, China)

Abstract

Based on the least squares principle with constraint conditions and the steepest descent method (SDM) , the

slip distribution on the fault plane was inversed along Anninghe — Zemuhe fault plane using the interpolated GPS

velocity field from observation by the least squares principle. The results indicate that it is consistent between the

fault plane slip and the location of asperity defined by seismic geological research. The locking depth of the An-

ninghe fault (Xichang to the north of Mianning) is big, with a high seismic risk. However, for the Zemuhe

fault, the locking depth is small, with a low seismic risk in the short — term.
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