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Fig. 4 Situation by mid-March 2014 after snowfalls
with dust of 19 February, covered by snowfalls of 22-
23 February, and followed by a long period of snow-
cover surface melting. Along the steeper slopes ex-
posed to sun, “white” snow has disappeared due to
sublimation and melting, leaving “red” snow appeatr.
Val Fredda (Falcade-Belluno), 15 March 2014.

The presence of these layers of wet snow on the
surface or near the surface indicates a tempo-
rary condition of snowpack heating or some
precipitations accompanied by warm winds, or
even temporary rainfalls at high altitudes, like it
happened in 2004, 2016 and 2018.

Additionally, the presence of minerals of red dust
of even large diameter (>10 um), increases heat
absorption power in the surface layer, as already
described by Painter et al. (2007), with resulting
micro melting of adjacent snow. This accelerates
the process of transformation of grains into MF
forms. This process can also be made faster by
the presence of strongly hygroscopic material,
such as carbonates (c.p.).

This change can lead to the formation of a com-
pact and smooth crust (MFcr, IF,) onto which
new precipitation snow (PP) or wind-drifted snow
(RGwc) can deposit, with low consolidation be-
tween red snow and the new deposition covering
it. Another condition that can determine weak
consolidation between red snow layer and sur-
face snow is when strong wetting of surface
layers with free water percolation humidifies the
surface of contact between the two snow layers.

The result, in both cases, is an avalanche activ-
ity where the sliding surface is highlighted by the
contrast between the white surface snow and
the red sliding surface (Fig. 5).

Another critical condition observed resulting from
the formation of melting and freeze crusts, when
the latter include dust, is the barrier effect of the
vapour flow following a surface temperature
gradient. Faceted crystals (FC) form under the
crust (Fig. 6), then leading to avalanche release.

Fig. 5 Avalanche activity showing the red snow sliding
surface. Fuciade (Soraga — Trento), 15 March 2014.

Fig. 6 Cima Pradazzo 2,200 m a.s.l., 20 April 2014.
The snowpack surface layer is characterised by wet
snow and the fracture surface of sliding block is the
layer that includes Saharan dust.

In this case, the red snow layer is not the frac-
ture surface, but is itself part of the avalanche,
as it can be observed in (Fig. 7).

Though no correlation between greater ava-
lanche activity and the presence of melt and
freeze crusts (MCcr) with or without dust has
been demonstrated, some periods have been
observed, like in the cases of 18-21 April 2016
and April 2018, where most of the natural and
triggered avalanches observed, started from
layers with dust impurities.

As previously described, the red snow layer is
often more compact and resistant due to a
higher freeze degree of grains as compared with
white snow, due to the higher content of liquid
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water from hot advection and the absorption of
energy from dust when the latter is on the sur-
face.
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Fig. 7. Valle del Cantone, 2,690 m a.s.l., 3 April 2016.
The red dust crust (coloured to highlight it) includes a
layer of faceted crystals (FC) that is the propagation
surface of release of the ECT test.

5. CONCLUSIONS

The arid areas of North Africa contribute for
large amounts of dust on most of the Northern
Hemisphere, and particularly on Central-
Southern Europe (Goudie e Middleton, 2001).
Saharan dust depositions from Morocco and
Mali have been found inside the core samples
taken from glaciers of both Southern and North-
ern Alps. Events of red rainfalls and snowfalls
are also well documented in ancient history,
from Aristotle in his fifth book (History of ani-

mals) to Pliny (Natural history), and even more
recently.

Red snow has an important impact on the alpine
ecosystem both during snow melting, which is
accelerated with consequent fast reduction of
snowcover, and snowcover stability.

The analysis of snowcover profiles has shown
that this precipitation snow rapidly turns into
layers formed by grains of melt forms (MF), due
to hot advection that accompanies precipitation
itself, and the absorption of short wave energy
from the particles, with resulting production of
liquid water around snow grains. These layers
have density values of more than 350 kg m™ and

are often humid and alternate with dry layers of
precipitation snow.

Even though still not sufficiently demonstrated,
based on the simple data collected from snow
and weather stations (MOD 1), avalanche activ-
ity would seem more frequent and widespread
when new snow covers the layers of snow with
dust, as also found in Colorado.
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