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The Great Melting: the unstoppable
contest between snow physics, soot,
mineral dust and microbes
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The speed and extent of melting of the Greenland Ice Sheet
(GrIS) and the linked surface energy- and mass balance
variations are driven by changes in surface albedo. These
changes are the response of the ice sheet surface to an as yet
not well quantified interplay between physical, chemical and
biological parameters that all increase the darkening of the
GrlIS surface. The drivers behind the change in albedo is
derived from a combination of changes in snow and ice
properties and an increased amount of light absorbing
impurities (LAI). Although, traditionally LAI were assumed
to be solely Aeolian delivered black carbon and mineral dust,
recently bio-albedo factors have been recognized as
important!'?'. Through the Black & Bloom project we
combine surface, airborne and satellite based measurements
of the role of inorganic and biological particulates in the GrIS
darkening. We quantify the interactions between microbes
and minerals in the highly dynamic snow-ice transition zones,
where snow and ice algal blooms will, in contrast to black
carbon and mineral dust, more rapidly respond to the ever-
increasing changes in the timing and duration of the annual
melt seasons. As climate warms and melt seasons become
longer, these biological-inorganic interactions  will
increasingly contribute to the darkening of the GrIS, yet these
effects are currently not included in predictive numerical
models.
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