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Abstract

Attainment of absolute deformation using Synthetic aperture radar interferometry (InSAR) requires the
introduction of a reference point or area. In this study, geodynamic stations have been used to introduce this point
or area and determine the absolute deformation. But considering that none of the permanent scatterers (PS)
matches the geodynamic stations, there is no possibility of introducing a particular PS as the reference point.
Hence, various geometric designs of scatterers were considered as reference and the influence of these designs
on absolute deformation estimations was investigated. These designs include selecting the nearest PS to each
geodynamic station, the average of permanent scatterers at a specific distance from the stations, the weighted
average of all the permanent scatterers in the region and interpolation of deformation in the position of the
stations. Furthermore, in order to investigate the effect of physical conditions and location of the reference points
on absolute deformation, these designs were implemented on each of the geodynamic stations. The results indicate
different absolute deformations relative to different reference points and using different geometric designs. The
maximum root mean square error (RMSE) of the difference between InSAR and GNSS results of the geodynamic
stations absolute velocity field along the line of sight is obtained by selecting the nearest PS to GTCL station as
the reference point, which is about 3.5 millimeters. Also the least RMSE is obtained by selecting weighted average

of all permanent scatterers as reference which is less than 1 millimeter for all of the geodynamic stations.
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