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RECENT HORIZONTANL VELOCITY FIELD OF NORTHEASTERN
TIBETAN PLATEAU

Hao Ming, Qin Shanlan,Li Yuhang, Wang Wenping and Zhou Lin

(Second Crustal Monitoring and Application Centre ,Xi’ an 710054 )

Abstract The horizontal velocity field of the northeastern Qinghai-Tibet plateau is acquired by using the GPS
data observed between 2011 and 2013. The current crustal movement in the northeastern margin of the Tibetan plat-
eau is consistent with the long term motion. The north Qilianshan fault is experiencing the deformation of contraction
and left-lateral shear,and the shortening rate is larger than the strike slip rate. The horizontal shortening rate of west
part of north Qilianshan fault is larger than that of the east part. The GPS velocity profile across the west part of
north Qilianshan fault shows that the strain is accumulating while the underneath of this fault is locking. The profile
perpendicular to the Liupanshan fault demonstrates that the shortening is distributed at the west of Liupanshan with
a range of 300 km. There is no differential movement in the vicinity of both sides of Liupanshan. Therefore , Liupans-
han fault is locked deeply. The profile parallel to Diebu-Bailongjiang fault and west Qinling shows that there is a
strike-slip deformation gradient between them. Linxia-Tanchang fault is located at this gradient and the shear strain
is accumulating. The 2013 Minxian Ms 6. 6 earthquake might be associated with this elastic strain accumulation due
to locking. The tectonic motion of Longmenshan fault and surrounding area has been basically restored to horizontal
movement before the 2008 Wenchuan earthquake.
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Fig. 1 Horizontal velocity field for the northeastern Tibetan

plateau with respect to Eurasia block
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Fig.2  GPS profiles across major active faults in northeastern Tibetan plateau
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Fig.3 Principle strain rates and dilation rate
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Fig.4 Maximum shear strain rate

AR HE AR AT N, 2013 AF HOR IR B MRS N % S5
TR -7 B IR 2 P BIUCIR S A OG0 e 1T 1l Wy 4y
S ) L B Ay 1 2y #4084 52 3] 2008 4F:
BN RG 118 3l %

g R PR XM EIRIE B ML R B B
B8 21 2 GPS L 2 3% |

& £ x #

U VCAERR, A5 R AR AL GO WKz sh 58 [ T].
BRI ENZ24 2001 ,41(5) :636 - 644. (Jiang Zaisen, et al.
Recent horizontal movement and deformation in the Northeast
margin of Qinghai-Tibet block [ J]Chinese J Geophys,2001,
41(5) :636 —644)

2 Zhang P Z et al. Continuous deformation of the Tibetan plat-
eau from global positioning system data[ J ]. Geology,2004,
32(9) :809 -812.

3 EEME S WG BRI GRS S LT . M
BRIP4, 2009,52(6) ;1 490 — 1 499. ( Cui Duxin, et
al. Lithosphere deformation and deformation mechanism in
northeastern margin of Qinghai-Tibet plateau [ J]. Chinese J
Geophys,2009,52(6) :1 490 — 1 499)

4 Herring T A, King R W, McClusky S C. GAMIT reference
manual, Release 10. 35 [ M ]. Massachusetts Institute of
Technology,2009.

5 Altamimi Z Collilieux X Métivier L. ITRF2008 ; an improved
solution of the international terrestrial reference frame [ J].J
Geod,2011,85.457 —473.

6 ZEuik, A v [ Rl A i AR Y R RE OB GPS i B
ASHET]. T ERE i EREHE,2012,42(5) 1629 -



53 1 T 5 4 8 5 BRI T 75K P4 S5 103

632. (Li Qiang,et al. A precise velocity field of tectonic de-
formation in China as inferred from intensive GPS observa-
tions [ J]. Science China Earth Sciences,2012,42(5) :629
-632)

7  Tapponnier P, et al. Oblique stepwise rise and growth of the

(4):1 066 -1 073. (Zhang Peizhen, et al. Slip rates and
recurrence intervals of the Longmenshan active fault zone,
and tectonic implications for the mechanism of the May 12
Wenchuan earthquake ,2008 , Sichuan, China [ J]. Chinese J
Geophys,2008,51(4) .1 066 —1 073)

Tibet plateau [ J]. Science,2001,294:1 671 -1 677. 12 G, 2. ELEE R B A e F 30 27 (9 e B

8  ELT L ULIERE, FEL I IX A7 12 3 i L 7 A HRM AR X [T]. hERA (D 5] < shERERF 2008,
TG BB TR 5 [ 1], HL 5 i, 2003, 25 (4) 1543 - 38(5) :529 —542. ( Xu Xiwei, et al. Discovery of the Lon-
554. (Lii Jiangning, Shen Zhengkang, Wang Min. Contempo- griba fault zone in eastern Bayan Har block, China and its
rary crustal deformation and active tectonic block model of tectonic implication [ J]. Science China Earth Sciences,
the Sichuan-Yunnan region in China[ J]. Seismology and Ge- 2008,51(9) :1 209 —1 223)
ology,2003,25(4) :543 —554) 13 Shen Z K,Jackson D D,Ge B X. Crustal deformation across

9 Lease R,et al. Cenozoic shortening budget for the northeast- and beyond the Los Angeles basin from geodetic measure-
ern edge of the Tibetan Plateau:Is lower crustal flow neces- ments [ J].J Geophys Res,1996,101:27 957 —27 980.
sary? [ J]Tectonics,2012,31,TC3011. 14 VTAERR, XN FE. W B/ — Fe fic B 7 H 7t is sh i

10 SepUas, S H)1 T 36 2 )2 48 00 5 Hb 7% 18 B M 3 A SRR 5[] Rk Y B2 4, 2010,53 (5) -

[M]. b5t Bl H WAt ,2011. ( Chai Zhizhang, et al. Ac- 1109 — 1 117. (Jiang Zaisen, Liu Jingnan. The method in
tive faults exploration and seismic hazard assessment of establishing strain field velocity of crustal movement using
Yinchuan city [ M]. Beijing:Science Press,2011) least squares collocation [ J]. Chinese J Geophys,2010,53

11 5RIEE, 4. 2008 4R3I 8. 0 5% & R W 24 i) ¥ 3l 2 (5):1109-1117)

RERFMRA & B E [T]. b3k #1224, 2008, 51

(3% 98 W) 48 -53)

6 Schaffrin B, Wieser A. On weighted total least-square adjust- 10 WRERIN, 45 INALE A e/ — I AE = AEHOHR B A
ment for linear regression[ J ]. Journal of Geodesy,2008,82 RN T]. R &2 5 b BR 8h 2% ,2010,30(5) : 90
(7) .415 - 421. —96. ( Chen Weixian, et al. Application of weighted total

7 EIREE A AR, RIS RN TR0 least squares to target fitting of three-dimensional laser
ISAE R [ 1], B 222 4R . 5 B R 2 M, 2010, 35 scanning| J |. Journal of Geodesy and Geodynamics,2010,
(11):1 346 — 1 350. ( Wang Leyang, Xu Caijun, Lu Tied- 30(5):90 -96)
ing. Ridge estimation method in ill-posed weighted total least 11 Soudarissanane S, Van R J, Bucksch A, et al. Error budget
squares adjustment [ J ]. Geomatics and Information Science of terrestrial laser scanning:influence of the incidence angle
of Wuhan University,2010,35(11) :1 346 —1 350) on the scan quality [ C].3D-Nord Ost, Berlin,2007.

8 XME. ELTF ALK BN T GPS R E LA )], 12 Soudarissanane S, et al. Incidence angle influence on the
oMM 5 M BR Bh 72 ,2011,31(5) ;88 —90,96. ( Zhao quality of terrestrial laser scanning points [ C ]. ISPRS
Hui. GPS height fitting of weighted total least-squares adjust- Workshop Laserscanning,2009.
ment[ J]. Journal of Geodesy and Geodynamics, 2011, 31 13 Soudarissanane S,et al. Scanning geometry ; influence factor
(5):88 =90,96) on the quality of terrestrial laser scanning points [ J]. IS-

9 JRMZE, AT RBA M. M S B 0 S 22 5T sk PRS Journal of Photogrammetry and Remote Sensing,2011,
ML e/ — TR A 00— BCRE R (1], W48 2% 66(4) :389 ~399.

#%,2012,41 (1) :48 - 53. ( Zhou Yongjun, Zhu Jianjun, 14 Ffipdle, =080 Tl la [M]. dbat: g b iR,

Deng Caihua. The consistency between row-wised weighted
total least squares and condition adjustment with parameters

[J]. Acta Geodaetica et Cartographica Sinica,2012,41(1) ;

2008. ( Wang Jiexian, Ji Kaimin. Industrial measurement fit-

ting [ M]. Beijing: Surveying and Mapping Press,2008 )



