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Fig. 3 Minimum main strain rate in Northeastern
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from 2009 to 2011 (b) (unit: 10~°/a)
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Fig. 6 Maximum shear strain rate in Northeastern
Tibetan Plateau from 1999 to 2007 (a) and
from 2009 to 2011 (b) (unit; 107°/a)
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Horizontal Deformation of the Northeastern Edge of Qinhai-Tibetan Plateau
before and After Largre Earthquake Reflected by GNSS Data

YANG Guo-hua, YANG Bo, ZHAN Wei, LIU Zhi-guang, LIANG Hong-bao
( First Crust Monitoring and Application Center, CEA, Tianjin 300180, China)

Abstract

Based on the GNSS observation data and its processing result from 1999 to 2007 and from 2009 to 2011 in
the northeastern edge of Qinghai-Tibetan plateau, we analyzed the horizontal deformation field and its variation
before and after Wenchuan M8. 0 and Yushu M7. 1 earthquakes. The results show as follows; (1) The rate and
direction of horizontal movement changed obviously, but it was clear and ordered, its relatively movement was
within 15mm/a from 1999 to 2007. Although the movement profile from 2009 to 2011 was similar as before,
there was little difference especially in the region near by the epicenters. (2) The principal compressive strain
from 1999 to 2007 had more orderliness and consistency. Its value is between =35 x10 ~°/a and its superior di-
rection is SE-NW. The region of maximal principal compressive strain showed zonal distribution and located in
Qilian tectonic zone. The size and space distribution of maximal principal compressive strain from 2009 to 2011 is
different, the maximal value of principal compressive strain near by the epicenter is about 180 x 10~°/
a. However, the direction of it remained the same. (3) The space distribution of the maximal shear strain rate
from 2009 to 2011 showed a banding distribution along the north-west direction, the more value of bending
which lay in Qilian tectonic belt was 27 x 10 °/a. The spatial shape of the maximal shear strain rate from 2009 to
2011 is different from the result of 1999 ~2007, the maximum value of the strain rate from 2009 to 2011 which
lay in the epicenter and its adjacent region was 120 x 10 ~°/a. The strain rate in the other region is less. (4) The
revolving shear deformation from 1999 to 2007 showed bending distribution along North-West direction and was
orderly alternate change with left-lateral and dextral. However, the state of revolving shear deformation from
2009 to 2011 was not clear, and there was the maximum value was around epicenter and its adjacent area. In a
word, there were major changes of crustal deformation after earthquakes and it might be on still.

Key words: northeastern edge of Tibetan Plateau; horizontal deformation; Wenchuan M8. 0 earthquake;
Yushu M7. 1 earthquake



