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Supplementary Figure 1: Topography of the Svalbard archipelago Surface elevation (m a.s.l.)
derived from the SO Terreng DEM of Svalbard at 20 m spatial resolution (Norwegian Polar Insti-
tute) and down-sampled to a 500 m grid.
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Supplementary Figure 3: Upward migration of the firn line Vertical profile of integrated SMB
and components including total precipitation (snowfall and rainfall), rainfall, melt, runoff and re-
freezing for the periods (a) 1958-1984, (b) 1985-2018, and (c) the difference between the two
periods (1985-2018 minus 1958-1984). (d) Hypsometry of Svalbard ice caps, i.e. integrated ice-
covered area within 100 m elevation bins. The grey band spans the minimum and maximum ELA
(SMB = 0) of individual sectors for the periods 1958-1984 and 1985-2018.
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Supplementary Figure 4: Ablation zone expansion and runoff change (a) SMB of Svalbard ice
caps averaged for the period 1985-2018. The thick and thin black lines outline the ELA (local SMB
= 0) for periods 1958-1984 and 1985-2018. (b) Post-1985 change in meltwater runoff (1985-2018
minus 1958-1984). The black line outlines the 1985-2018 ELA.



Supplementary Table 1: Model evaluation using recent mass change estimates Comparison be-
tween mass balance (MB = SMB minus D) from the current study and previous geodetic, GRACE,
model and observation-based mass change estimates. Models include the Weather Research and
Forecasting model (WRF), the Modele Atmosphérique Régional (MAR), a Positive Degree Day
(PDD) and two Energy Balance Models (EBM). In our study, solid ice discharge (D) is derived

from Ref. ! before 2012 and combined Refs. 2 afterwards.

References Method Period Units Estimate This study

Moholdt et al. (2010)* Geodetic 2003-2008 Gtyr ! | -41+1.4 -7.1+34
Zemp et al. (2019)* Geodetic 2006-2016  Gtyr ! | -16.04£8.0 -9.7+£3.4
Wouters et al. (2008)° GRACE 2003-2008 Gtyr ! | -8.8+£3.0 -7.1 +3.4
Meémin et al. (2011)° GRACE 2003-2009 Gtyr ! | -9.1+£1.0 -6.0£34
Gardner et al. (2013)7 GRACE 2003-2009 Gtyr! | -6.8+£2.0 -6.0+34
Jacob et al. (2012)8 GRACE 2003-2010 Gtyr ! | -3.0£2.0 -5.7+34
Matsuo et al. (2013)° GRACE 2004-2008 Gtyr ! | -6.8+£3.7 3.6 +£34
Matsuo et al. (2013)° GRACE 2004-2012  Gtyr ! | -3.7+£3.0 -47+34
Wouters et al. (2019)!° GRACE 2002-2016  Gtyr ! | -72+1.4 -93+34
Aas et al. (2016)!! WRF 2003-2013  Gtyr! -8.7 -9.1+34
Lang et al. (2015)"? MAR 1979-2013  Gtyr! -8.4 -8.0+34
Moller et al. (2018)"3 PDD 1957-2010 Gtyr! 1.0 -4.1+34
@stby et al. (2017)'4 EBM 1957-2014  Gtyr! -4.0 -5.0+34
Van Pelt et al. (2019)" EBM 1957-2018 Gtyr! -3.0 -59+34
Schuler et al. (2020)!¢ | Data upscaling 2000-2019  Gtyr! -80+6 -11.4+34
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