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1. INTRODUCTION AND OBJECTIVES 2. STUDY AREA AND DATASET " cH 3. METHODS
Time series of rock glacier movements in the European Alps indicate an The Gran Sometta is an alpine active rock glacier located (i) White labe . i i
acceleration in permafrgst creep in recent decades in reFI’ation topan increase in in the south-westem Alps, in Valtournenche Valley (AO g 5 ket v T e e e o
! d . ' ! , 7°40'9.58"E - bl generate dense point clouds, orthophotos and DSMs (Digital
ground temperaures and water input. In this study, the morphological changes of Italy). "’”:e‘;::“"’ R Surface Models);
an active rock glacier were investigated with UAV (Unmanned Aeria Vehicle) *  Multitemporal 3D point cloud-based quantification was
surveys, GNSS measurements and ERT (Electrical Resistivity Tomography) FR IT computed using M3C2 (Multiscale Model to Model Cloud
profiles. ) o ) o Dataset: A Comparison) plug-in (Lague etal., 2013);
The aims of this work consist in (i) analysing the surface varations and the * 5 UAVs surveys between 2015and 2019; e The LOD (Level Of Detection) was calculated for each 3D
velocity rates of the rock glacier, (ii) validating the movement rate obtained by *  GNSS campaigns carried outannually since 2012; ) & R model to estimate surface changes;
manual tracking on the orthophotos against repeated GNSS measurements and * 2ERTprofiles in2015. e p— » « Correlation analysis of surface horizontal velocity was
(iii) understanding how the extension of frozen ground across ERT profiles ' Tl computed between orthophotos manual identifications and
affects the surface velodity. ! GNSS measurements.
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4. RESULTS
SURFACE HORIZONTAL VELOCITIES CORRELATION ANALYSIS ERTPROFILES

Clear distinction in creep dynamics between a faster western part (sector [I]) and a slower eastem part (sector [l11]).

Surface velocity obtained by orthophotos

The most upstreampart (sector [1V]) has velocity below 0.1 m/y. manual identification was validated against
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5. CONCL USIONS

Based on GNSS measurements, maximumpeak ofsurface velocity was reached in 2015, followed by a deceleration phase until 2017-2018. 2018-2019 and 2019-2020 are marked by a gradual increase in surface velodity;
The movement rate based on orthophotos analysis agrees well with GNSS measurements;
The heterogeneous distribution of frozen ground areas, its structure and the topographical settings seemto be key factors explaining the rock glacier flow spatial pattern.

The rock glacier revealed a complex dynamic that can be explained by the heterogeneous
distribution of permafrost and related ground ice bodies which are thick enough (~20-30
m) for permafrost creep to ocaur.
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Below the two high-resistive bodies (ground ice),

the resistivity vaues decrease suggesting

ettty it pegoy unfrozen ground conditions. Rs_istiv ity v_alues <

Interacton 3 Abs eror = 4.1 5 kohmmat depth (0-120 mhorizontal distance)
A indicate unfrozen conditions.
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Horizontal scale is 14.50 pixels per unit spacing

Vertical exaggeration in model section display = 0.64

First electrode is located at 0.0 m.

Last electrode is located at 470.0m.  Unit Electrode Spacing = 5.00 m.

Model resistivity with topography

L Continuous layer with high resistivity values
along the whole profile. Maximum resistivity
values are more larger and homogeneous (~100
kohm-m) indicating an higher ice content.
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Vertical exaggeration in model section display = 0.63
First electrode is located at 0.0 m.
Last electrode is located at 235.0m.  Unit Electrode Spacing = 2.50 m.
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