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Space-borne radar interferometry (InSAR) is an excellent tool for measuring surface displacements. Using the
phase information stored in the SAR images it is possible to calculate the phase difference due to surface move-
ments between two acquisitions and from the differential phase, calculate the surface displacements.

This method can be used reliably to create surface deformation time-series for mapping large areas and monitor-
ing single reflecting targets. Some areas, however, are not suitable for InSAR analysis due to heavy vegetation or
other factors that decrease phase coherence. In such cases, it is possible to install artificial reflecting objects (radar
reflectors) that provide a stable phase over a long period of time.

The MTA CSFK Geodetic and Geophysical Institute in collaboration with the Department of Broadband Infocom-
munications and Electromagnetic Theory of the Budapest University of Technology and Economics under ESA
PECS project (project ID: 4000118850/16/NL/SC) developed such artificial reflectors.

To overcome the other limitation of InNSAR, namely that only deformation that is parallel to the satellite line-of-
sight (LOS) can be measured, we have also carried out GNSS measurements at our reflector benchmarks.

Three reflector networks were deployed in Hungary, two along the loess banks of River Danube, where landslide
activity is frequent and one near Lake Balaton in an area affected by landslides as well.

We used Sentinel-1 A and B satellite data between two GNSS campaign measurements (from July of 2016 to
March of 2017) to calculate ascending and descending LOS displacements at our reflector benchmarks and through
a technique called Kalman-filtering we fused data from ascending and descending satellite passes and the GNSS
measurements to calculate the 3D displacements of our reflector networks, relative to a single reference reflector
for each network.

We present the 3D movements we have calculated with the previously described method at the three reflector
networks and comment on the potential error sources and the possible improvements to our methodology.



