
Geophysical Research Abstracts
Vol. 20, EGU2018-19029, 2018
EGU General Assembly 2018
© Author(s) 2018. CC Attribution 4.0 license.

A modified SqueeSAR approach for urban displacement monitoring with
Sentinel-1 data
Roghayeh Shamshiri (1), Hossein Nahavandchi (1), Mahdi Motagh (2,3), and Andy Hooper (4)
(1) Department of Civil and Environmental Engineering, Norwegian University of Science and Technology (NTNU),
Trondheim, Norway, (2) Department of Geodesy, Section of Remote Sensing, GFZ German Research Centre for Geosciences,
Potsdam, Germany, (3) Institute for Photogrammetry and GeoInformation, Leibniz University Hannover, Hannover, Germany,
(4) Centre for the Observation and Modelling of Earthquakes, Volcanoes and Tectonics (COMET), UK

For displacement monitoring in an urban environment using a stack of synthetic aperture radar (SAR) data, it is
desired to use an effective technique capable of mapping detailed infrastructure, not only from Persistent Scatterer
(PS) points but also from Distributed Scatterers (DS). SqueeSAR is an approach to extract the signal from DS,
which first applies a spatiotemporal filter on images and optimizes DS, then incorporates information from both
optimized DS and PS points into Interferometric SAR (InSAR) time-series analysis. In this study, we evaluate
and propose the use of two-sample T-test to identify effectively the neighbouring pixels with similar behaviour
for DS analysis. PS points together with the optimized DS points are then fed into Stanford Method for Persistent
Scatterers (StaMPS) for the rest of processing to derive the displacement map. We apply the technique on 50 images
of Sentinel-1 acquired over Trondheim city in Norway to demonstrate the efficiency of the proposed approach. A
cross check of the number of the identified neighbouring pixels using the Kolmogorov-Smirnov (KS) test, which is
employed in standard SqueeSAR and our proposed T-test shows that using high number of images (50) their results
are strongly correlated. However, in comparison to KS-test, the T-test is faster and less computationally intensive.
Moreover, applying the tests under different SAR stack sizes from 40 to 10 shows that T-test is less sensitive to the
number of images.


