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Synthetic Aperture Radar (SAR) Interferometry is an advanced remote sensing technique that allows studying and
analyzing various natural disasters phenomena like earthquakes, landslides, land subsidence, volcanic eruptions,
monitoring and mapping of earth surface deformations. Many new generation SAR sensors like TerraSAR-X,
Cosmo-SkyMed and Radarsat-2 have been recently lunched to make a technological leap by reducing mission
and operational costs. These second generation SAR sensors exhibit new characteristics related to polarimetric
capability, reduced repeat time with respect to old generation SAR sensors and also significant improvement in
the spatial resolution.
The present study is focused on surface deformation monitoring over the Midwest of Argentina, located between
the meridians (68◦ 50’ - 69◦ 20’) of west longitude and parallels (32◦ 46’ - 33◦ 12’) of south latitude, respectively.
The area of interest includes metropolitan area of Mendoza city, Potrerillos Dam, Mendoza River basin and
agricultural zones. The investigated areas are prone to high seismic risk due to crustal deformation related to
subduction of the Nazca plate beneath the South American plate. It is also observed that the crustal deformation
phenomena occur due to extraction/injection of underground water and oil. So it is crucial to implement an
effective tool for investigating such phenomena in the selected areas.
The present work is carried out using data acquired by the Cosmo-SkyMed satellites with two different single
polarisation modes: 31 HH and 27 VV polarized images covering the time span between June 2010 and December
2011. This sensor operates in the X Band (3 cm.) of the electromagnetic spectrum, enabling the detection and
quantification of displacement of lesser magnitude than those measured so far with C Band (5.6 cm) by significant
improvement in both spatial resolution and revisit time. The acquired data were analysed and exploited for
large-scale deformation survey using a multi-temporal Differential Interferometric Synthetic Aperture Radar
(DInSAR) approach known as SBAS (Small BAseline Subsets) technique (Berardino et al., 2002).
The reduced repeat time of the CSK sensor shows an improvement of the spatial coverage in the results and also
possible to identify reconstructed patterns in greater details with respect to the previous old generation sensors
like ERS and Envisat (with C Band).
Topographic component was removed through the use of SRTM (X Band) Digital Elevation Model, which is the
best alternative available recently. However there is still presence of topographic residues.
Further we investigated an effective difference in values of the results between both elaborations (HH and
VV). There is a significant spatial correlation between topography and phase sequences which were found in
the majority of the differential interferograms; this could also be attributed due to the presence of atmospheric
phenomena related with the delay of signal in the lower atmosphere (troposphere). To resolve such problem related
to atmospheric signal delay, we have corrected the differential interferograms with the use of Global Atmospheric
Models (GAM). In this context we worked with models provided by the NCAR (National Centre for Atmospheric
Research) to estimate the stratified phase correction of each SAR acquisition. From these data we corrected the
corresponding acquisitions by exploiting the Open Source algorithm PyAPS (Python-based library Mitigation
Atmospheric Phase Screen) (Jolivet et. al., 2011). We observed that the corrected differential interferograms show
removal of atmospheric fringes only in few pairs which could be useful for monitoring the deformation pattern.
As a conclusion, we found that obtaining deformation time-series from CSK datasets is not yet accomplished
because of 1) a worldwide DEM useful for compensating the topographic phase is not still available, and 2) an
atmospheric correction strategy working in almost all cases is not well stated.


