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Idealized model of the 79°N Glacier fjord
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The melt water plume detaches from the ice at the level of its neutral buoyancy and transports
modified water out of the fiord. The melt rate is highest at the grounding line with about 60 m/yr.
The average melt rate is 12 m/yr, consistent with measurements by Schaffer et al. (2020).

There is almost no melting after the plume detachment.



Idealized model of the 79°N Glacier fjord

Temperature

The melt water in the
sub-glacial plume is at the
freezing point of saline water
(-1.5°Cto -2°C). —300m
The white lines are the N
coordinate levels.

They adapt to the plume —600m
and follow it, fo some extent
even after the detachment
of the plume from the ice.
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Within the sub-glacial plume, we achieve a high vertical resolufion of 1Tm and less,

so that we resolve melting, plume, and entrainment with several layers.

This high resolution is necessary according to Burchard et al. (2022).
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m Vertical resolution < 1 m in the melt water plume with only 100 levels over 800 m
made possible by adaptive vertical coordinates implemented in GETM.
(Hofmeister, Burchard, and Beckers 2010)

m Adaptive coordinates follow the melt water plume also after its detachment.

m Glacial tongue melts where the plume is at the ice-ocean interface.
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Websites
m GETM: A general estuarine transport model: https://getm.eu/
m GROCE project: Greenland Ice Sheet-Ocean Interaction: https://groce.de/en/
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