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Rock glaciers are debris landforms resulting from the steady state creep of mountain
permafrost. Motion rates typically vary between a few cm and several meters per year.
Measurements have shown that velocities have increased in the past few decades in
respond to changes in permafrost temperature. Because of this link to climate change, Rock
Glacier Velocity (RGV) has been included as a parameter of the Essential Climate Variable
(ECV) Permafrost. RGV is an annualized rock glacier velocity time series documenting the
creep rate of mountain permafrost. Currently, no complete guidelines to produce RGV time
series are available. This study proposes a method to extract RGV time series based on
Synthetic Aperture Radar Interferometry (INSAR).

Sentinel-1 data is used to compute interferograms between 2015 and 2022 (12-days
temporal baseline) and 2017 and 2021 (6-day temporal baseline). By applying INSAR
stacking to average several unwrapped interferograms between the end of June and
October, Line-Of-Sight (LOS) mean seasonal velocity maps are generated. The LOS
velocity is extracted for every pixel on the rock glacier, which results in one time series per
pixel. First, the uncertainty of the measurement is filtered out from the dataset, before
applying a clustering algorithm to distinguish different trends in relative change of velocities.
The final RGV time series is extracted based on the cluster with the most time series. This
method was applied to four rock glaciers in the Valais Alps. Comparison with in-situ
measurements and RGV time series from the PERMOS network show good agreements
regarding the relative change of velocities. Absolute velocities are underestimated by the
INSAR method, which can be explained due to the different method properties (1D LOS
velocity vs. 3D velocity, area vs. points). However, when comparing the relative change of
velocities, the interannual patterns are overall similar. INSAR therefore is able to produce
comparable RGV time series that can be used to extract RGV time series without requiring
any ground contact. Further research is still needed to provide a comprehensive dataset of
INSAR RGV time series in various mountain ranges.
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