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Table S1. Level of detection and horizontal surface velocity for 30 rock glaciers classified as active
based on feature-tracking analysis in aerial imagery. Average values in m yr! are given for entire
length of observation period between 2001 resp. 2003 and 2015.

Horizontal surface velocity (m yr?)

Level of detecti LoD
Name evel of detection (LoD) Percentiles

(px) (m) (myr?) 25t 50t 75t 95t Max.
RG01 1.66 0.33 0.03 0.04 005 0.07 017 027 0.07
RG02 0.76 0.15 0.01 0.04 0.14 038 0.64 082 0.22
RG03 1.77 0.35 0.03 0.07 028 034 043 046 0.23
RG04 0.89 0.18 0.01 0.10 0.18 0.27 0.53 0.80 0.20
RG05 0.73 0.15 0.01 029 034 039 049 077 034
RG06 0.97 0.19 0.02 0.03 0.05 0.08 0.15 0.25 0.06
RG07 0.39 0.08 0.01 0.06 0.09 050 0.61 0.74 0.22
RG08 198 0.40 0.03 0.07 0.11 0.18 040 056 0.15
RG09 0.70 0.14 0.01 0.07 0.10 012 0.14 0.17 0.09
RG10 1.00 0.20 0.02 0.11 0.19 032 057 0.74 0.23
RG11 054 0.11 0.01 0.02 005 012 016 022 0.07
RG12 0.62 0.12 0.01 0.05 0.11 025 119 152 0.26
RG13 0.69 0.14 0.01 0.02 004 0.09 026 041 0.07
RG14 1.05 0.21 0.02 0.04 005 0.19 047 0.75 0.13
RG15 1.33 0.27 0.02 035 038 044 052 056 0.40
RG16 046 0.09 0.01 0.02 0.03 0.06 014 0.20 0.05
RG17 0.65 0.13 0.01 0.04 0.07 023 063 0.77 0.18
RG18 0.71 0.14 0.01 019 043 073 132 177 0.51
RG19 554 1.11 0.09 022 028 035 061 081 0.31
RG20 123 0.25 0.02 0.03 0.05 0.09 026 0.30 0.08
RG21 1.33 0.27 0.02 0.09 0.14 0.19 025 042 0.14
RG22 0.27 0.05 0.00 0.09 0.13 016 025 034 0.14
RG23 1.66 0.33 0.03 0.37 0.68 0.82 091 098 0.57
RG24 1.37 0.27 0.02 0.05 0.08 0.10 013 0.18 0.08
RG25 058 0.12 0.01 0.06 0.08 0.09 010 0.12 0.07
RG26 0.70 0.14 0.01 0.18 035 045 050 1.05 0.31
RG27 0.89 0.18 0.01 020 041 0.61 0.78 098 041
RG28 096 0.19 0.02 0.04 005 0.1 034 056 0.09
RG29 152 0.30 0.03 029 033 040 054 0.83 0.35
RG30 213 043 0.04 020 034 052 081 1.02 0.38

Mean
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Figure S1. Distribution of active, inactive and relict rock glaciers in the Kaunertal valley, as classified

by feature tracking analysis in aerial imagery and Wagner et al. (in review) [1], respectively. Rock

glaciers are shown as colour-coded dots scaled to the planimetric size of individual landforms.

Numbers indicate specific rock glaciers referred to in text and figures. Light blue, blue and dark blue

areas show mapped distribution of glaciers [2] and modelled coverage of permafrost occurrence in

very favourable conditions and nearly all conditions [3], respectively.
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Figure S2. Average horizontal surface velocity of the Kaiserberg rock glacier (RG12) as derived by
feature tracking in orthoimagery between 2003 and 2015 (coloured raster cells) and from repeated
dGPS measurements of 27 ground control points between July 2018 and July 2019 (coloured circles),
respectively. Note that dGPS survey and feature tracking approach have different LoDs averaged
over the observation period, with 0.05 m yr'! and 0.01 m yr, respectively. Hatched polygon in the
north of the rock glacier indicates stable ground area used for calculating affine transformation
parameters between consecutive imagery..
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Figure S3. The development and advance of a thermokarst lake on RG08 shows signs of permafrost
degradation and subsidence effects. The lake’s surface area increased from 110 m? to 470 m? between
September 2003 and August 2015, while the steep lake front advanced 15 m in the direction of surface
movement. For location of rock glacier see Figure S1.
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