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Introduction:

- Active continental convergence between Arabia and Eurasia (20-30 mm/yr,
Khorrami et al., 2019) is driving spatially-complex deformation.

* 'Thin viscous sheet' continuum model can explain ~95% of the observed
deformation field (Walters et al., 2017), but this is based on sparse GPS
measurements (~50-100 km average spacing).

 Higher resolution velocity field would demonstrate if more complex
rheological models are required, along with improving our understanding of
the local seismic hazard.
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Aims:

* Produce an updated velocity-field and strain rates for Iran using Sentinel-1

INSAR measurements and existing GNSS data (e.g. Walters et al., 2017).

* Develop a numerical model of the lithosphere, constrained by the velocity

field, to investigate the dynamics of deformation in Iran.

 Improve our understanding of seismic hazard in Iran by identifying rapidly

deforming areas and concentrations of strain on active fault structures.
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Map of the active tectonics of Iran. Circles indicate earthquake locations taken from the Global Centroid Moment Tensor
Catalogue between 01/01/1976 to 31/12/2018. Red lines on the primary map indicate fault traces (Walker et al., 2013), arrows
show GNSS horizontal velocities with 67% error ellipsoids (Kreemer et al., 2014, DeMets et al., 2010), and red lines on the inset
map indicate plate boundaries (Bird, 2003) . The dotted purple line highlights track 006D for Sentinel-1 (right).

Why Iran:

e Contains some of the fastest, actively-deforming mountain ranges in the world,
such as the Zagros, the Alborz, and the Kopeh Dagh.

e Largely (semi-) arid, making it a prime target for INSAR due to the high coherence.

e ~350 GPS measurements of horizontal velocity available to support the INSAR
observations (Walters et al., 2017).

We have chosen the Main Recent Fault, a ~800 km long right-lateral strike-slip fault,
as an initial target for INSAR time series analysis.

Study Method Slip rate (mm/yr)
Talebian and Jackson (2002) Geomorphological offsets 10-17
Authemayou et al. (2009) Cosmogenic 36C] 3.5-12.5
Alipoor et al. (2012) Geomorphological offsets 1.6-3.2
\Vernant et al. (2004) GNSS 1-5
Hatzfeld et al. (2010) GNSS DL,

* Alipoor, R., Zaré, M., & Ghassemi, M. R. (2012). Inception of activity and slip rate on the Main Recent Fault of Zagros Mountains, Iran. Geomorphology, 175, 86-97.
» Authemayou, C., Bellier, 0., Chardon, D., Benedetti, L., Malekzade, Z., Claude, C., ... & Abbassi, M. R. (2009). Quaternary slip-rates of the Kazerun and the Main Recent Faults: active strike-slip partitioning in the Zagros fold-and-thrust
belt. Geophysical Journal International, 178(1), 524-540.

* Bird, 2003. An updated digital model of plate boundaries. Geochemistry Geophysics Geosystems, 4(3), p.1027.

» Gonzalez, PJ; Walters, RJ; Hatton, EL; Spaans, K; McDougall, A; Hooper, AJ; Wright, T, LICSAR: Tools for automated generation of Sentinel-1 frame interferograms, AGU Fall Meeting, 2016

 Hatzfeld, D., & Molnar, P. (2010). Comparisons of the kinematics and deep structures of the Zagros and Himalaya and of the Iranian and Tibetan plateaus and geodynamic implications. Reviews of Geophysics, 48(2).

 Khorrami, Fatemeh, et al. "An up-to-date crustal deformation map of Iran using integrated campaign-mode and permanent GPS velocities" Geophysical Journal International 217.2 (2019): 832-843.

» Kreemer, C., Blewitt, G., & Klein, E. C. (2014). A geodetic plate motion and Global Strain Rate Model. Geochemistry, Geophysics, Geosystems, 15(10), 3849-3889.

» Talebian, Morteza, and James Jackson. "Offset on the Main Recent Fault of NW Iran and implications for the late Cenozoic tectonics of the Arabia—Eurasia collision zone!" Geophysical Journal International 150.2 (2002): 422-439.

« \Vernant, P, Nilforoushan, F., Hatzfeld, D., Abbassi, M. R., Vigny, C., Masson, F., ... & Tavakoli, F. (2004). Present-day crustal deformation and plate kinematics in the Middle East constrained by GPS measurements in Iran and northern
Oman. Geophysical Journal International, 157(1), 381-398.

» Walker, R. T, et al. "The 2010-2011 South Rigan (Baluchestan) earthquake sequence and its implications for distributed deformation and earthquake hazard in southeast Iran." Geophysical Journal International 193.1 (2013): 349-374.
» Walters, R. ., P. C. England, and G. A. Houseman. "Constraints from GPS measurements on the dynamics of the zone of convergence between Arabia and Eurasia’" Journal of Geophysical Research: Solid Earth 122.2 (2017): 1470-1495.
* Yu, Chen, et al. "Generic atmospheric correction model for Interferometric Synthetic Aperture Radar observations." Journal of Geophysical Research: Solid Earth 123.10 (2018): 9202-9222.

We use interferograms generated as part of the LiCS project (Gonzalez et al., 2016).

These are processed in frames that are then mosaiced together along-track.
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e Time series analysis - LICSBAS ("https:/github.com/yumorishita/LiCSBAS").

o Atmospheric corrections - Generic Atmospheric Correction Online Service for INSAR

(GACQOS) (Yu et al., 2018).
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