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Fig.1 Tectonic Setting of The 2017 Jiuzhaigou Earthquake.
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Fig.2 The INSAR Coseismic Interferograms of Jiuzhaigou Earthquake.
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Fig.2 Focal Mechanism Solutions of 2017 Jiuzhaigou Earthquake by Different Research

IR FHERL HWRBE/Nm)  EREC) O BAC) WBIIACE)
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PATERAEBS, 2017 6.5 153 50 9
WHHZE LB, 2018 6.5 152 74 8
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AT 6.5 7.025x10'8 153 75 8.3
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Fig.3 Fault Slip Distribution from Inversions Constrained by InSAR.
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Fig.4 InSAR Observations and 3D Displacement Result of 2017 Jiuzhaigou Earthquake.
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Fig.5 The 3D Displacement Profiles of 2017 Jiuzhaigou Earthquake.
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Fig.6 The Comparisons between GNSS Observation and Displacement Results based on InSAR and Fault Model
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Deriving 3D Coseismic Deformation Field of 2017 Jiuzhaigou Earthquake
Based on the Elastic Dislocation Model and InSAR Data

Peng Ying' Xu Caijun"?* Liu Yang' >’

1 School of Geodesy and Geomatics, Whuhan University, Wuhan 430079, China
2 Key Laboratory of Geospace Environment and Geodesy, Ministry of Education, Wuhan University, Wuhan 430079, China

3 Key Laboratory of Geophysical Geodesy, Ministry of Natural Resources, Wuhan 430079, China

Abstract: In this study, we construct high-quality three-dimensional(3D) coseismic deformation field of 2017 Jiuzhaigou earthquake
using ascending and descending SAR(Synthetic Aperture Radar, SAR) data from sentinel-1A satellite with constraint of the elastic
dislocation model. Firstly, using differential interferometry method to generate LOS(Line of Sight, LOS) coseismic deformation field
with SAR images. Then, a two-step inversion algorithm is used to subdivide the fault plane, and obtain the geometric parameters and
the optimal fault slip distribution. With constraint of this fault model, we take the variance component estimation approach to reconstruct
3D coseismic deformation field based on InSAR(Interferometric Synthetic Aperture Radar, InSAR) measurements. The results show
that the coseismic deformation field is dominated by horizontal displacement. In the North-South(N) direction, the maximum
displacement of the hanging wall is -19.81cm and 14.38cm in the footwall. In the East-West(E) direction, the maximum displacement
of the hanging wall is 18.37cm for the northwestern, while that of the footwall is -7.84cm for the Southeastern. In the Vertical(U)
direction, there is a little uplift in the northern of the fault and the maximum is about 3cm. Finally, the derived North-South and East-
West displacements were also compared with the GNSS(Global Navigation Satellite System, GNSS) investigations, indicating
that combing InSAR measurements and elastic dislocation model to reconstruction 3D seismic deformation field is feasible and effective,
which overcomes the problem of insufficient geodetic data and offers extensive future usage for measuring earthquake deformation.
Key words: Jiuzhaigou earthquake; Interferometric Synthetic Aperture Radar; elastic dislocation model; distributed slip; three-
dimensional deformation field
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