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Abstract

The geodetic measurements of accumulated strains along active faults during their interseismic periods have a strong connection
with faulting dynamics and seismic hazards evaluation. InSAR has been widely applied to study the interseismic deformation
along active strike-slip faults around the world. However, various limitations such as that from phase unwrapping errors and
tropospheric delays are often encountered, hindering our interpretation and model inversion. Phase-gradient stacking is a
method that sums up wrapped phase differences of adjacent pixels in multi-interferograms. It has been successfully conducted
to reveal local deformation signals across coseismic fractures, yet lacks of application to relatively larger-scale deformation
signals. Here we apply the phase-gradient stacking method, for the first time, to study the interseismic deformation along the
North Anatolian Fault with Sentinel-1 SAR images acquired from 2014 to 2021. We obtain the strain rate field across the North
Anatolian fault without the need of unwrapping hundreds of large interferograms. Segments with surface creep and strong
coupling effects can be clearly distinguished in the phase gradient maps, allowing us to directly invert for their long-term slip
rates and locking depths. Our preliminary, but promising results show that the phase-gradient stacking method has advantages

in studying interseismic deformation along strike-slip faults by directly connecting strain with fault parameters.
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DISCUSSION AND CONCLUSIONS

1.The phase-gradient stacking is sensitive to the short wavelength signal, allowing for revealing
the accumulated strain rate of the creeping fault. It also provides good resolution for locating
the spatial extent of creeping segment. Known creeping segments along NAEF namely the
[zmit and Ismetpasa segments exhibit clearly strain localization from the fault-parallel strain

I 1 1 1 ]
-100 0 100 200 300 400 500
Distance from NAF (km)

Weiss et al. (2020) map the deformation field of
the whole Anatolia in Turkey. From the bottom
profile, the velocity gradient obtained from

InSAR & GNSS observation on the Ismetpasa Xu et al. (2020) use the phase gradient map. A possible creeping segment appears ~5km north of NAF, and ~30km west of the
creeping segment is lower than GRSM GNSS method to detect the previously unmapped [smetpasa segment.
indicates. It is difficult to determine the special earthquake fractures. 2.Applying strain into the inversion process is a new attempt for us. Because the model is highly

extent of the creeping segments. sensitive to the locking depth and exists the trade-off between parameters, the inversion is

highly non-unique. Filtering during the InSAR process may have an impact on the strain rate.
Also, we introduce the shallow creep locking depth which may not exist in some segments
into the inversion to avoid the singularity of the model. However, this parameter can have a
large impact on the inversion result. We are still trying to resolve this issue.

3.Compared to previous interseismic deformation studies, phase-gradient stacking owns the
ability to detect new creep segments efficiently and accurately without prior information. We

METHODS

Phase gradient stacking : Forward model of fault creep: 1-D
We calculated the phase difference of elastic dislocation model:
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interferogram along the NS/EW : LOS velocity gradient rate along north-south direction from (a) ascending tracks and (b) can apply this method for searching creeping segments on strike-slip faults on a global scale.
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