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(GrIS)

Meltwater can be removed from the GrIS via holes in the
ice sheet (moulins) and by lakes overtopping and draining
off the ice sheet

Meltwater ponds
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and form at increasingly higher elevations as the
season progresses and the cumulative radiative forcing
increases

o Once new lakes reach a large enough size, they seem to
shrink or disappear entirely, likely due to moulins
forming

e Meltwater Model

o The model reproduces some of the spatio-temporal
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observations and constructing a meltwater dynamics
model for a section of the GrIS near Russell Glacier

Methods

I Lo ' — - Figure 2. (Left) Study

Area of DEM used in

= 3D Meltwater Model

area on western GrIS

DEM (meters)

i 1 | highlighted in the

bound box. Area
covers approximately
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Figure 3. (Below)
Photo of meltwater
draining off the edge
of Russell Glacier.
Taken June 21, 2019.
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Observed lakes were

identified from images

by an index (NDWI)

Lake characteristics o R B <o
(area, elevation) were compared to a measure of radiative
forcing, cumulative Positive Degree Days (PDDs)

3D meltwater model driven by an elevation model of the
GrIS and meltwater approximated from PDDs

o Only method of meltwater removal is runoff

o 32 m x 32 m resolution
o May 1, 2019 to August 31, 2019 in 1 day timesteps
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Figure 4. (a-d) Total lake area vs mean lake elevation overlaid with mean cumulative PDD for observed lakes, binned by mean lake
elevation (50 m width) for the dates (top to bottom) May 9, June 10, July 12, and August 13 of 2019. (e-h) Total lake area vs mean lake
elevation overlaid with mean cumulative PDD for modeled lakes (water depth above 2 m), binned by mean lake elevation (50 m
width) for the same dates (top to bottom) as the observed lakes. (i) Picture of supraglacial lakes on the GrIS taken from a plane on
June 24, 2019. (j-1) Maps of observed lakes overlaid with cumulative PDD for the dates (top to bottom) June 10, July 12, and August 13
of 2019.
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For All Observed Lakes in 2019
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e For Modeled Lakes in 2019, Water cutoff: 2 m
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Figure 5. (Left) Lake area vs mean cumulative PDD for observed lakes, with all four dates (May 9, June 10, July 12, and August 13 of
2019) plotted on the same graph. (Right) Lake area vs mean cumulative PDD for modeled lakes, with all four dates (May 9, June 10,
July 12, and August 13 of 2019) plotted on the same graph.

meltwater model results
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