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(1) Introduction (2) Motivation & Objectives

Rock glaciers, which serve as critical indicators of permafrost dynamics and || This study aims to:
hydrological processes in alpine environments, are increasingly studied to SO~ S
understand their kinematics and response to climate change. Time series analysis || 1. Evaluate the suitability of InSAR results for confirming or )
of rock glacier velocities derived from Earth observation (EO) data enables the || disconfirming rock glacier locations. b i,
study of rock glacier behaviour, for example, seasonal and multi-year velocities, || 2.Propose ways to improve the mapping of rock glaciers by using InSAR T 4
deformation rates, and transitions from fast, chaotic glacial flow to more || results. r A s ,
periglacial landforms with slow, spatially coherent velocities. 3.Assess rock glacier kinematics using Sentinel-1 InSAR time series and : \» ‘

In this study, we present a regional-scale analysis of rock glaciers for selected E)omparelthem W';h mvent;)ry ou;lmes der.aCt'V? andklnzalctlye rgck gla.uers. y 4\ 1

mountainous areas in Austria, using Sentinel-1 data and Interferometric Synthetic || ur g0al 15 t_o a. vancelt fe unl §rstan 'nng rqc Eauer ynar;ncl.? an

Aperture Radar (InSAR) techniques to derive movement rates. We propose a Ipiee melheiiig Beels etk Allpivs [PErweuien) Ty Wis Celii=ds G Gl — g . i N P
cha nge. Fig. 1. Rock glaciers in the existing inventory (Wagner et al, 2020).

classification scheme based on kinematic behaviour and evaluate our results by
comparing them to an existing classification.

blue- active, yellow- inactive

4. Identify previously undocumented active rock glaciers.

(3) Study Area & Data (4) Methods [ ] 1. Data Pre-processing: Sentinel-1 SAR images and the Copernicus

DEM were used as input data.
2. Interferogram Generation: Using ISCE (Interferometric Synthetic
Aperture Radar Scientific Computing Environment), we generated

We focus on selected high-alpine regions in Ankogelgruppe, Austrian Alps.
This area is characterised by complex topography, steep slopes,

and permafrost conditions, making it a suitable test site for evaluating InSAR Interferogram

. . . generation using ISCE | i
oerformance in rock glacier studies. mten.‘e.rc.)grams that capture phase differences between SAR
oy S B T o | g -4 b R o . .
R e 2050 AL e || Qully Time seriesprocessing 3. Tlme-Serlgs Analysis: MintPy .(Mlaml.InSAR Tlmejserles software)
4 ¢ 4 ) T o | I IRl B ol was applied to perform time-series processing and phase
and 2021 in Interferometric Wide  Swath @SN s " "% it s || oL ;

unwrapping, allowing for the extraction of displacement over time.

(IW), acquired in ascending and descending W, e WM 4. Velocity Map Extraction: The output was used to produce average
Ol . Thes.e- N cc?mplemented 2 t.h © “A . e e and velocity maps line-of-sight (LOS) velocity maps and assess the spatial and temporal
Copernicus Digital Elevation Model (DEM) with § o g movement patterns of rock glaciers
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(5) Results & Discussion (a) Rock glaciers alignment with inventory (b) Reshaping delineations blue_a‘c't?j:t:(‘)’z'( -
ascendin s 7 A NE . . _
S N ~ o “ : <9 ool : ascending ascending
Preliminary  results indicate a W - :
generally high but variable degree of & R J g+
alignment between InSAR-derived = T
displacement patterns and the . . . % »
existing rock glacier inventory of = 1 ; i -.-.m
Wagner et al. (2020). This was Mo tos el A, e
J confirmed by a visual assessment of . I Gl N
the match between InSAR results and descending | - -~ « \ = S descendin
the rock glacier outlines. - S ; | ’ o i .
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demonstrate high potential for: 3 L gl T Thom? %
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inventories. The spatial patterns - : . | ‘ a1 23
oror e - ratZs propvi Jo (c) Movement rates within a rock glacier (active)
valuable means for confirming the ™" | 3 R ascending e inactive

presence of a rock glacier or
revealing mismatches where A
inventory delineation may require

= adjustment.
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of individual rock glaciers. Some "
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rock glaciers move in a steady gescending. s
way, while others show varying ;
internal movement patterns or
differences due to terrain
complexity or InSAR limitations.
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(6) Conclusion
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alpine environments.
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