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Summary

Geodetic velocity data are vital for understanding crustal surface strain; however, since GPS
measurements are taken at discrete locations, analyzing crustal deformation as a continuous field becomes
challenging. This study employs the geostatistical kriging method to interpolate GPS velocity fields into
a regular grid, thereby creating a continuous model of velocity and strain rates in the oblique collision
zone of the Arabian-Eurasian tectonic plates. The input data comprise geographical coordinates and
velocity components from 365 non-uniformly distributed stations of the Iranian Permanent GPS Network.
The output includes horizontal velocity components, estimation errors on a 30-minute interval grid, and
invariant quantities derived from the strain tensor.

Based on the validation results, the Gaussian semi-variogram model is chosen for generating the
Variance-Covariance matrix among reference and interpolation points. The RMSE values of 1.13
mm/year and 1.73 mm/year were obtained for the northern and eastern components, respectively, in
anisotropic mode. The azimuths for the semi-major axis of the anisotropy ellipse, which indicate the
maximum directions of change for the northern and eastern components, were estimated to be 107 degrees
and 103 degrees, respectively. The average azimuth for the semi-major axis of the anisotropy ellipse,
representing the two northern and eastern components, nearly coincides with the boundary of the oblique
collision zone. Semi-variogram graphs indicate that the level of anisotropy in the eastern components is
greater than that in the northern components. High anisotropy in the eastern component suggests that the
Central Iran, Lut, and South Caspian blocks exhibit resistance to deformation within the oblique collision
zone.

By analyzing the components of the interpolated velocity field, it can be inferred that all of Iran is

affected by the deformation resulting from the oblique collision zone of the Arabia and Eurasia tectonic
plates. Deformation is not smoothly distributed in the study area. The direction of the eastern components
(Vg) within Iran varies, predominantly pointing westward in most areas, while in the southeast and
northwest regions, it points eastward. The values of the northern velocity components (V) decrease from
south to north and from east to west. In other words, the southwestern region of Iran moves faster than
the northeastern region. The range of the northern component is greater than that of the eastern
component. The changes in the northern velocity component indicate the resistance of the South Caspian
Sea block, as well as the Helmand and Turan blocks, to deformation in the collision zone.
The changes in the magnitude of the principal strain axes and the maximum compression azimuth indicate
that the spatial distribution of the interpolated velocity field in the region is irregular and exhibits a clear
partitioning characteristic. The strain rate derived from the interpolated velocity field indicates
convergence-type deformation, affirming the presence of compression in the study area. Strain
concentration is evident around the majority of the active faults in the region.
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