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Introduction
• Provide deformation measurements for high-strain areas.

• Provide highly accurate strain measurements, based on SAR measurements and 
auxiliary geodetic and atmospheric data.

• Exploit computing resources from cooperation project between DLR and Leibniz 
Supercomputing Center (LRZ).

Measurement area
The processing area (Fig. 1) is defined as the plate boundary zones where the strain rate
is higher than 3 nanostrain (according to [1]), extended by 50 km.

[1] Kreemer et al., A geodetic plate motion and Global Strain Rate Model (2014) [2] Altamimi et al., ITRF2014 plate motion model (2014)
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Fig. 2 Example results: ascending LOS linear deformation (mm/yr) with calibration data 
(2D and LOS-projected). Left: North Anatolian Fault, right: San Andreas Fault.

Fig. 1 Processing area and custom slices.

Method
• Sentinel-1 images are re-sliced with custom defined footprints to fully cover the ROI.

• The images cover the timespan from 5-2016 to 12-2022 to avoid incompatible SAR
processor versions.

• Stacks are limited to 200 images due to constraints on processing time and
resources.

• Error contributions are reduced using ERA5 data (troposphere), CODE TEC maps
(ionosphere), and the IERS 2010 convention (solid earth tides).

• Linear deformation is estimated with the persistent scatterers technique, applied to
point scatterers and distributed scatterers.

Results

• Resulting deformation velocities are calibrated with the plate motion model from [1],
and with the GPS measurements assimilated in the model (Fig. 2). The calibration is
performed correcting only a constant offset for each slice separately.

• The ITRF2014 plate motion model [2] is used to remove the known plate motion from
the estimated deformation.

• The results will be made available for scientific exploitation. A preview is available at:

https://geoservice.dlr.de/web/maps/eoc:sar4tec 


