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Northeastern Iran is one of the seismically active zones and has suffered a lot of devastating earthquakes over its
history, some of which have been accompanied by considerable losses (Berberian and Yeats, 1999). The northeastern
Iranian Plateau, which is situated at the eastern most penetration corner of the Arabia-Eurasia plate-collision zone
(Jackson, 1992), is experiencing north-south crustal shortening between seismotectonics proviences of Central Iran and
Lut Block and the Turan platform. Previous studies have shown that the northward-moving of Arabia with respect to
Eurasia is accommodated at a rate of 22 + 2 mm/a at the longitude of Bahrain (Reilinger et al., 2006) and about 4 to 10
mm/a in northeast of Iran (Shabanian et al., 2009). Most of the north-south convergence has been absorbed by crustal
compressing normal to a series of NW—SE-striking mountain ranges, such as the Kuh-E Sorkh, Binalud and Kopeh Dagh
Mountains (Su et al, 2018).

First, the northward motion of the Lut zone and central Iran with respect to Afghanistan should be taken up between
the Doruneh Fault and the Kopeh Dagh Mountains with trivial absorption across the northern part of central Iran. Second,
part of this motion have to be transferred between the Binalud and Kopeh Dagh mountain ranges, as strike-slip motion
along localized major fault systems or in form of distributed deformation (on several faults with comparable slip rates).

Interferometry using InSAR (Interferometric Synthetic Aperture Radar) is the precise method based on the use of at
least two SAR images from a special location and is able to discover the changes in vertical displacement accurately at
large scale over different time intervals in accuracy of millimetre level (Tang et al., 2016). InSAR has been broadly
utilized for surveying the deformation of the earth’s surface induced by seismic activities (Amighpey et al., 2009; Feng et
al., 2017).

The Sentinel-1A sensor have been routinely sensing over the plateau of Iran with minimum orbit repeat cycle of 6 days
since 2014 at both descending and ascending modes. Specifically, all the accessible descending VV co-polarized C-band
images with an interval of 12 days at path 93 and frame 472 have been considered for our research from 2017-03-18 to
2017-05-05. These Single Look Complex (SLC) data, available from ESA data hub in the Interferometric Wide (IW)
swath mode, have pixel spacing of about 20 m by 5 m in azimuth and range components, respectively. The incidence
angle of scene center is about 34 degrees.

The detected differences of ground deformation of the co-seismic DInSAR pair could generally be attributed to the
cumulative energy release by the aftershock sequence. The surface coseismic displacement showed an upward with a
minor left ward slip of hanging wall in the eastern side of a fault plane, with a peak uplifting of ~12 c¢m along the line-of-
sight direction (Figure 1). These data indicate that strike-slip faulting also plays a critical role in the slip partitioning of
NE Iran. Based on Descending path data, we detect an oval-shaped area in 20 km length and 10 km width far about less
than 5 km southwest of the epicenter, with largest LOS displacement of 12 cm. Our results show that how the Kopeh
Dagh region has been accommodating the deformation due to the collision between Arabia and Eurasia. Also reactivation
of this part of Kopeh Dagh should be considered for reassessing the earthquake hazards of this area and shows the
importance of geodetic researches beside of seismic studies.
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Figure 1. Coseismic deformation velocity obtained from Sentinel-1A InSAR processing and Displacement profiles.

REFERENCES

Amighpey, M., Vosooghi, B., and Dehghani, M. (2009). Earth surface deformation analysis of 2005 Qeshm earthquake
based on three-dimensional displacement field derived from radar imagery measurements. Applied FEarth Observation and
Geoinformation, 11, 156-166.

Berberian, M. and Yeats, R.S. (1999). Patterns of historical earthquake rupture in the Iranian Plateau. Bull. Seismol. Soc.
Am, 89, 120-139.

Feng, W., Samsono, S., Tian, Y., Qiu, Q., Li, P., Zhang, Y., Deng, Z., and Omari, K. (2017). Surface deformation
associated with the 2015 Mw8.3 Illapel earthquake revealed by satellite-based geodetic observations and its implications
for the seismic cycle. Earth and Planetary Science Letters, 460, 222-233.

Gonzalez-Ortega, A.Y., Fialko, D., Sandwell, F., Nava-Pichardo, A., Fletcher, J., Gonzalez-Garcia, J., Lipovsky, B.,
Floyd M., and Funning G. (2014). El Mayor-Cucapah (Mw 7.2) earthquake: Early near- field postseismic deformation
from InSAR and GPS observations. Journal of Geophysical Research, 119.

Jackson, J. (1992). Partitioning of strike-slip and convergent motion between Eurasia and Arabia in eastern Turkey and
the Caucasus. Journal of Geophysical Research: Solid Earth, 97, 12471-12479.

Reilinger, R., et al. (2006). GPS constraints on continental deformation in the Africa-Arabia-Eurasia continental collision
zone and implications for the dynamics of plate interactions, Journal of Geophysical Research, 111, 1-26.

Shabanian, E., Siame, L. Bellier, O., Benedetti, L., and Abbassi, M.R. (2009). Quaternary slip rates along the northeast
boundary of the Arabia-Eurasia collision zone (Kopeh Dagh Mountains, north-east Iran), Geophysical Journal
International, 178, 1055-1077.

Tung, H., Chen, H.-Y., Hu, J.-C., Ching, K.-E., Chen, H., and Yang, K.-H. (2016). Transient deformation induced by
groundwater change in Taipei metropolitan area revealed by high resolution X-band SAR interferometry. Tectonophysics,
692, 265-2717.

N International Institute of Earthquake Engineering and Seismology (IIEES) &M‘a\\



