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Quick Summary...

D. The snowpack is made up of
successive snow layers of varying
cohesion: it is therefore stratified. The
stratigraphy of the snowpack affects its
stability.

p. 33

C. The changes affecting the snow
modify its physical properties, particu-
larly its cohesion.

p. 26 to 32

B. On the ground, snow crystals
undergo changes due to mechanical
and thermodynamic processes.

p. 14 to 25

A. Snow crystals form in the atmos-
phere or on the ground and take many
different forms.

p. 6 to 13
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The validity of measurements and tests
is localised. The snowpack situation 
is only one element in assessing
avalanche risk.

p. 55 to 58

G. The weakness of the snowpack
may be observed by means of stability
tests.

p. 48 to 54

F. The weakness of the snowpack
may be shown by means of snow
profiles.

p. 36 to 47

E. The weakness of the snowpack
may be estimated initially from contin-
uous meteorological observation.

p. 34 and 35



Understanding snow

HOW SNOW IS FORMED

Water is always present in the atmosphere in the form of water
vapour, an invisible and odourless gas. But the colder the air is,
the less water vapour it can hold. A fall in atmospheric tempera-
ture (which occurs as air rises, for example) may therefore lead
to the condensation of water vapour and so to the formation of
clouds.

The process of the formation of snow begins in the cloud with
the birth of a minute ice particles: this is called nucleation. In
pure water, nucleation (referred to as ‘homogenous’ nucleation)
does not take place until the water reaches about -40ºC; so water
can remain liquid at temperatures below freezing in a state
known as ‘supersaturation’. But in a cloud, in the presence of
freezing nuclei (mineral or organic particles from 0.1 to 10
microns), nucleation (known as ‘heterogenous’ nucleation)
usually takes place at higher temperatures (below -10ºC, but it
can still occur up to about -3ºC). 

Starting with a germ of ice, a snow crystal develops by subli-
mation and deposition, sometimes with the added freezing of
surrounding water droplets. This development takes place
through the growth of the faces, sides or points of the germ, and
leads to the formation of crystals which are prism-, plate- or star-
shaped. The snow crystals continue their growth at the expense
of smaller crystals until they reach a mass at which they are too
heavy to remain suspended in the cloud. When they have
obtained this ‘critical’ mass (which is greater if the cloud contains
strong turbulence), they fall, more or less joined into snowflakes.
If the atmospheric temperature remains sufficiently cold all the
way down to ground, then we have a snowfall (the snow–rain
limit is normally about 300m below the level of the 0ºC
isotherm.)

Note: technical terms in bold are explained in greater detail in the Glossary
on pp. 60–61.
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Formation of snow in the atmosphere (basic forms).
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Observing snow

In the mountains, the state of the snow cover can be interpreted
by assessment, measurement or tests. Assessments help to iden-
tify local snowpack variations; measurements assist in
establishing conditions on particular aspects and at certain alti-
tudes; and tests can pick out local instabilities.

ASSESSMENTS

Continuous assessment of weather conditions and an under-
standing of how the snowpack evolves often make it possible to
estimate to some extent the condition of the snowpack in a given
place. So, it is relatively easy to diagnose the formation of
unstable accumulations and the destabilisation of surface layers,
which are the two main causes of snowpack failure, as well as
the presence of weak layers and the development of sliding
surfaces, which are the principal factors that tend to increase
instability.

Formation of accumulations  
Heavy snowfalls and wind transport of snow always lead to the
formation of unstable accumulations. This instability can appear,
on slopes of more than 30º, as soon as the depth of the new
snow exceeds 30cm. The instability increases as the intensity of
the snowfall increases. It is worth noting that, in places, snow
transported by the wind can form, in only a few hours, accumu-
lations comparable to those resulting from a snowfall of several
days! 
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Destabilisation of surface layers
This destabilisation often takes place after rain, prolonged thaw
or strong sunshine. It can be very rapid if the snowpack is
dense and wet: it only needs a few hours of rain or spring
sunshine to destabilise the snow cover.

Presence of weak layers
Weak layers, made up of faceted grains and cup crystals, are
formed by the metamorphism of dry snow crystals in situations
where the radiation balance of the snowpack stays strongly
negative. So, be alert to the possible presence of these weak
layers on all shaded slopes whenever the weather stays clear,
dry, cold and calm. Weak layers may also be made up of
surface hoar or graupel. Each of these is easy to observe.…

Presence of sliding surfaces
These surfaces are essentially melt–freeze crusts on which
succeeding layers of snow may slide. Sliding surfaces form
when strong cooling affects a snowpack in which the surface
layer has been moistened by rain or solar warming. As with
weak layers, they do not become a concern until buried by
new snow layers.

A little notebook can prove very useful for recording daily
weather observations, which, even in summary, can provide a
very good resource for analysing snow conditions.
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