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Refrozen ice inhibiting runoff in C

Firn not acting as the “buffer” it once was
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Approximately half of Greenland’s current annual mass loss is attributed to runoff from
surface melt!. At higher elevations, however, melt does not necessarily equal runoff,
because meltwater can refreeze in the porous near-surface snow and firn2. Two recent
studies suggest that all® or most® 4 of Greenland's firn pore space is available for
meltwater storage, making the firn an important buffer against contribution to sea level
rise for decades to come?. Here, we employ in situ observations and historical legacy data
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lce “lenses” versus “slabs™
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Modified from Pfeffer , Meier & lllangasekare (1991)

Cold Content
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Melt & Rain Available Pore Space

M = melt (kg m>?)

¢ =snowfall (kg m?)

R =rain (kg m?) 1
L = latent heat of fusion of ice (J kg™) Excess Melt < 0 BUFEFERING *
c = heat capacity of water (J kgt °C1) a

Tr = firn temperature (°C below freezing)

p, = density of refrozen ice (kg m=) Excess Melt > 0 SATURATING ‘

pc. = density of fresh snow (kg m3)




Excess Melt Trends
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Perennial Firn Aquifers (PFAs) form in
high-accumulation areas

Forster, et al. (2014), Koenig, et al. (2013),
Miege, et al (2016)

Ice Slabs only form in low-accumulation
areas
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Modeling ice slabs with GCMs
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Boundary forcing is critical Bounded by GCMs (2100)
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lce Slabs In Antarctica?

Larsen C ice shelf
Scambos, 2006 Sonntag, 2017
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