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Monitoring Crustal Deformation and Man-made
Infrastructure in China Using INSAR Observations
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Objectives:

1. Develop an optimal procedure to monitor man-made infrastructure such as Qinghai-Tibet
railway, highway, and transmission lines;

2. For targeted locations on selected major faults in and around Tibet, measure the inter-
seismic strain accumulation, and hence the slip rates, using INSAR with ERS-1/2, Envisat
and Sentinel-1radar images;

3. Determine regional deformation and strain map for the Tibetan plateau using INSAR and
GPS observations;

4. Investigate post-seismic deformation for the 2008 Wenchuan and 2010 Yushu
earthquakes. Initiate INSAR studies of post seismic motion for any large earthquakes in
China that may occur during the lifetime of the project.

Scientific issues:

1. Qinghai-Tibet railway, highway, transmission line and other national key projects and
its ancillary buildings have the characteristics of strong reflection and long distance
continuous distribution. How to use these features to monitor the deformation of a long
linear region, and how to reveal the movement of Qinghai-Tibet Plateau block patterns with
the deformation of these major projects' network.

2. Multi track data can cover the whole block in combination while single track data
cannot meet the need of deformation monitoring of large blocks. The multi-track data can
be either both in ascending or descending tracks or in ascending and descending tracks.
How to develop a method for reasonable splicing and merging is one of the most
significant studies since the PSI multi-track results are different with each other in tracks
(ascending and descending), incidence angles, and even sensors.

3. Not all of the coseismic deformation can be detected by InSAR. Whether INSAR can
detect coseismic deformation successfully is restricted by the quality of SAR data and
earthquake magnitude, focal depth and mechanism. In general, INSAR can only detect
shallow earthquakes with medium to high magnitudes. Which earthquake can be detected
by InSAR in Qinghai-Tibet block? The directly-determined earthquake source parameters,
slip distributions, and the rupture histories, will add to the growing data base for large
earthquakes that will enable the controls on earthquakes to be established, e.g. the role
of geological structure in segmenting faults, the influence of heterogeneity and initial
stresses.

4. What are the slip rates for the major faults in the Qinghai-Tibet Plateau? The estimates
of rates of strain accumulation and slip rates for the major faults will discriminate
between different models of continental deformation and improve the assessment of
seismic hazard. The availability of rates of deformation at a regional scale will reveal
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unexpected features in the deformation field and lead to further enquiry and, integrated
with GPS data, will provide further tests of large-scale deformation models.

5. What are the mechanisms for post seismic motion after large earthquakes? INSAR post-
seismic time series will discriminate between different mechanisms for post-seismic motion
and, with observations for any new earthquakes, will constrain the mechanical structure of

the fault zones used in modelling the earthquake cycle.
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