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its inversion for source parameters

ZHANG Guo-Hong', QU Chun-Yan', SHAN Xin-Jian', ZHANG Gui-Fang',
SONG Xiao-Gang', WANG Rong-Jiang®, LI Zhen-Hong’, HU Jyr-Ching’
1 State Key Laboratory of Earthquake Dynamics . Institute of Geology, China Earthquake Administration ., Beijing 100029, China
2 GFZ German Research Centre for Geosciences, Telegrafenberg, D-14473 Potsdam, Germany
3 Department of Geographical and Earth Sciences, University of Glasgow , Glasgow G12 8QQ, United Kingdom

4 Department of Geosciences s National Taiwan University, Taipei 10617, China

Abstract We have obtained the coseismic deformation along line of sight of the 2008 Yutian
earthquake, using ALOS PALSAR images and SAR interferomety technique. Based on the
InSAR measurements and the constrained least square method, we studied the source parameters
of this big normal event. Four schemes of inversion were constructed, with the emphasis on the
effect to slip distribution inversion of the incidence angle and azimuth angle. Our inversion results

show that the incidence angle has certain effect on the slip distribution, which means that a
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substitution of location-dependant incidence angle with constant mean incidence angle will lose

some useful slip distribution on fault plane.

Our inversion also shows the azimuth angle,

however, has almost no obvious effect and it is an optimal choice to use the mean azimuth angle.

Our most robust slip distribution can be obtained with the two parameters being location-

dependant. In our favored inversion scheme using location dependant angles for both, the

maximum slip reaches 3. 2m. Slip is mainly confined to 0 ~ 14 km depth and no evidence of

shallow slip deficit. The inverted seismic moment M, is 3. 3 X 10" N » m, equivalent to an event

of magnitude My 7. 0.
Keywords

Yutian earthquake, Co-seismic deformation derived from InSAR, Slip distribution

inversion, Incidence angle of InSAR, Azimuth angle of InSAR
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Fig.1 The schematic observation geometry of InSAR
system between incidence angle and azimuth angle and
line of satellite (ascending mode)

LOS means the vector between ground point to the satellite,
Line Of Sight; ¢ is the local incidence angle. Flying direction
means the projected line from the moving direction of the
satellite on surface. & is the angle between due north and
satellite heading direction. « is defined as the azimuth angle,
positive when clockwise. H denotes the height of the satellite
platform. nr/fr are the nearest and farthest rang point on SAR

image. (i,j) is a random point on an image.
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Fig. 2 Local faults and seismicity
of the 2008 Yutian earthquake

Black lines are local faults; Focal mechanisms of historic events
are from Harvard CMT solutions; Topography is from SRTM;
Black circles is the aftershocks from NEIC; The red square

denotes the InNSAR observation area.
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Table 1 Catalogued seismic solutions for the source and fault plane of the Yutian earthquake

fig BRI GE/CND gE/CE) BE/km R Tt/ M/ O WEMm/O 0 Mo/ <10 N+ m)
Harvard CMT 35.43 81.37 12 My?7. 1 203 52 —74 5.4
USGS 35.398 81.396 14 My?7. 2 219 69 —68 8.3
ER TP - - - Mw7.0 - = - 3.3
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Fig. 3

InSAR deformation of the Yutian Earthquake and the variation distribution of the incidence and azimuth angle

(a,b) The unwrapped and rewrapped InSAR deformation in LLOS, respectively. Black lines denote fault segments.

(c,d) The variation distribution of incidence and azimuth.
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Table 2 Fault model parameters used in our inversion

AR D VY (R
i) S . i 5, L i KB S
i LA LA /¢ /) /km /km
/) /)

F1 (81.54, 35.6) (81.52, 35.54) 194 43 8 25
F2 (81.52, 35.54) (81.55, 35.44) 168 60 12 20
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Table 3 Parameters of the four schemes

of slip distribution inversion
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Fig. 4 The slip distributions from four schemes of inversion

(a)InSAR data using mean incidence angle and mean azimuth angle; (b) Location-dependant incidence angle and mean constant azimuth

angle; (c¢) Location-dependant azimuth angle and mean constant incidence angle; (d) Location-dependant incidence angle and location-

dependant azimuth angle.
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Fig. 5 The simulated InSAR interferograms and its residuals
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(a,b) are the modeled InSAR deformation and its residual, respectively, from the inversion of using mean incidence and mean azimuth angle.

(c,d) are the modeled InSAR interferogram and its residual from inversion of using location-dependant incidence and azimuth angles, respectively.
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