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The convergence between Arabian and Eurasian plates
made the Iranian plateau as an active seismic region in the
west of Asia. The tectonic features with young and high
topography throughout the Iranian plateau are the results of
Arabia-Eurasia continental collision. Despite many studies
on the tectonic evolution of the collision zone beneath
the Iranian plateau, a better understanding of the dynamic
processes requires employing various approaches to evaluate
the lithospheric structure. In this study, we investigate crust
and uppermost mantle structures using ambient seismic noise.
The ability of ambient noise tomography (ANT) to evaluate
subsurface structures has been proved in various scales of
regions. First, we process three years continuous ambient
noise data recorded in 98 stations within Iran and adjacent
area as shown in Figure (1). A proper dataset consists of
over 2000 inter-station paths have been used to present 2D
tomographic images of group and phase velocity and then
calculate a quasi-3D shear wave velocity model. The model
provides the opportunity for further understanding of the
processes related to continental collision from upper crust to
uppermost mantle beneath the Iranian plateau.

In the next step, Radial anisotropy model is calculated
from the difference between vertically polarized and
horizontally polarized shear wave velocity models. Radial
anisotropy helps us to understand the evolution and
geodynamic processes, and the effects of the collision and
convergence on the deformation of the crust and uppermost
mantle beneath the Iran plateau.

The observed surface wave and shear wave velocities
show the impact of thick sediments on the models beneath
Zagros orogenic belt. The low shear wave velocity beneath
Central Iran implies presence of warm asthenospheric
materials in this area which can be related to oceanic slab-
break off after onset of the continental collision. Crustal
thickening due to Arabia-Eurasia collision can be seen in
transects of shear wave velocity models. Radial anisotropy
of the shallow structures reveals the effect of micro-cracks/
fractures aligned in the vertical direction. Positive radial
anisotropy within the middle and lower crust is attributed to
the presence of a ductile shear zone in the crust. The radial
anisotropy results show the presence of strong anisotropy,
which originated from anisotropic minerals beneath the crust
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and uppermost mantle of the Zagros under the influence
of the collision. The polarity change of radial anisotropy
from positive radial anisotropy in the crust to the negative
in the upper mantle of the Zagros may be evidence for the
decoupling of the crust from the upper mantle beneath the
Zagros. In addition, these patterns confirm that different
crustal and upper mantle minerals in the Arabian plate
margin are aligned in different preferential orientation of
their lattices under the same compressional deformation.

Keywords: Ambient noise tomography, Iranian plateau,
Rayleigh and Love waves, Surface waves, Shear wave
velocity, Velocity structures, Radial anisotropy
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