Darkening of the Greenland
Ice sheet by microbes makes it
melt faster
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Albedo has
changed a lot
over last 15
years.

The SW is called
the dark zone,
and a range of
reasons have
been put forward

to explain its unitless
origin. 1 027
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Recent and projected mass loss from the ice sheets
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High confidence in projections of increasing Greenland surface mass loss.
Medium confidence in projections of increasing Antarctic snow accumulation.

Likely range (medium confidence) for the projected contributions from ice-sheet
rapid dynamical change, estimated from a combination of process-based
modelling, statistical extrapolation of recent trends, and informed judgement.
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Sources of
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http://www.alaskapublic.org/2012/11/08/freezing-rain-snow-quells-dillingham-area-blaze/
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Anthropogenic aerosols as a source of ancient
dissolved organic matter in glaciers
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Figure 1| The glacier organic carbon cycle, including apparent
radiocarbon ages associated with the organic carbon fluxes.






-wé University of




Darkening of GrIS driven by photo-inhibition of ice algal communities

What regulates ice algal biomass and pigment content on the GriS??

* The magnitude of bio-albedo reduction is dependent on algal biomass and pigment
content
Fig. 3: Impurities include inorganic

particles and heavily pigmented
ice algal communities
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Fig. 4. Ice algae produce a suite of albedo-reducing
carotenoid and purpurogalin pigments to protect
chloroplasts from excessive irradiance
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Fig. 1: Decadal rate of change in July  Fig. 2: Western GrIS surface habitats show
albedo of GrlIS from 2000 - 2012 shows highly-visible loadings of albedo-reducing
obvious darkening along the west impurities
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Absorbance
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Bio-albedo Is a combination of
Inorganic impurities
(nutrients)
and biological growth
In response to weather and
climate



ELA

Wientjes et al. 20HL. The Cryosphere
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Opportunities

- Links with ocean productivity
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