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Data
ALL ASTER, ArcticDEM and REMA DEMs intersecting glaciers worldwide:
m Stereo and bias-corrections (Girod et al., 2017): 5 million CPU hours

= DEM coverage equivalent to 20 times the land area on Earth

2000

B ASTER 3-granule: 154,565
B ArcticDEM: 67,986
. REMA: 9,369
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Figure: ASTER, ArcticDEM REMA data coverage
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Methods

Continuous glacier surface elevation time series based on Gaussian Process
approaches: (Rasmussen and Williams, 2006)

m Prior covariances estimated empirically in order to: remove outliers
(filtering), then mitigate effects of seasonality while conserving
nonlinear changes (fitting)
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m Half a billion pixels
resolved
independently at a
resolution of 100 m:
99,9% of Earth’s
glaciers, over 97,4%
of their surface with
39 observations in
time per pixel on 200 |/ Ssigma comfnce e
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Figure: A pixel on the tongue of Upsala, SPI, Argentina
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Validation and uncertainty analysis

25 million high-precision measurements spanning 2003-2019
intersected at the same points in space and time than our time series

Reveal the absence of elevation change bias in our time series (<0.01 m
yr 1 globally), conservative uncertainties and method robustness to
multiple variables (Low-texture areas, time lag to closest observation)

Allow the study of the spatiotemporal correlations structural to our
interpolated elevation time series for rigorous uncertainty propagation
when integrating into volume and mass change time series
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Region focus: Iceland
Elevation change over the two decades (glaciers + 10 km buffer)
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Figure: Iceland elevation change between 2000 and 2019
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