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Table S 1 DEM corregistration statistics on non-glacierized areas for each subregion. Sgiacier refers to glacier areas with
equal or less than 50° slope while Sno-ice includes all areas (outside glaciers, ocean or lakes) with equal or less than 50°
slope which were used during the corregistration. eanatand ean/at aw are the total and glacier area-weighted standard
deviations (2-98% quantile filtered) of Sno-ice Within 5° slope bins (methods section).

Region Sglacier <=50° [kmz] Sho-ice <= 50° [kmz] O Ah/At [m a_l] GAh/At AW [m a_l]
Franz Josef 12470 2565 0.279 0.135
Land
Severnaya 16444 15128 0.076 0.068
Zemlya
Novaya 22073 19130 0.117 0.077

Zemlya
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Figure S 1 Average monthly skintemperatures and total precipitation in meters per day of the Russian Arctic
archipelagos during years with TanDEM-X acquisitions, derived from ERAS5 reanalysis. Gray bars show the glacier
area covered by TanDEM-X during winter 2010/11 and winter/autumn 2016/17.



a) Franz Josef Land b) Severnaya Zemlya
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Figure S 2 Hypsometric distribution of elevation changes of land-terminating (brown dots) and marine-terminating
(blue triangles) glaciers on Franz Josef Land (a), Severnaya Zemlya (b) and Novaya Zemlya (c). Respective glacier areas
per elevation bin are shown as bars. The positive and less negative average elevation change rates below 450 m a.s.l. of
marine-terminating glaciers on Severnaya Zemlya are caused by thickening in the ablation zones of some outlet glaciers
(Academy of Sciences Ice Cap) and glacier surge activity (Vavilov Ice Cap). Elevation changes on Novaya Zemlya were
corrected for SAR signal penetration.
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Figure S 3 Decadal trends in skintemperature (SKT) (a) and total column water vapor (TCWYV) (b) between 1979 and
2019, derived from ERADS reanalysis. Small gray dots show raster cells with significant trend (P < 0.05) while magenta
circles represent cells with glacier areas.
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Figure S 4 Comparison of glacier mass change measurements in the entire Russian Arctic, Franz Josef Land, Severnaya
Zemlya and Novaya Zemlya derived from Gravimetry (GRACE) and Altimetry (ICESAT, CRYOSAT). The method
by Zemp et al. (2019) uses extrapolation based on glaciological and geodetic samples. For Novaya Zemlya the signal
penetration corrected glacier mass change by TanDEM-X is shown.
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