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• Snow-accumulation
• Snow-distribution

Thomas V. Schuler
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Aim:
Understand 
principles of
snow
distribution

Snow precipitation

What makes it snow?
• Saturated or oversaturated air exists due 

to air lift
• Nuclear seeds exist
• Collisions occur between cloud drops or 

ice particles
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Snow precipitation

• Orographic
– Mountain barriers
→ uplift

• Cyclonal
– Mixing of warm and cold air masses
→ advection & convection

Snowfall distribution: 
orographic effects

Snowfall distribution: 
convergence

Snowfall distribution: 
frontal effects (advection) Snowfall distribution

View to Longyearbyen, Svalbard
Picture credit: Ole Humlum

More snow with
increasing elevation

Less snow with
increasing distance to 
the source

Snowfall distribution
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Snowcover distribution Snowcover distribution Snowcover distribution

Snowcover distribution Snow (re-)distribution

Longyearbyen, Photo: Ole Humlum

Snow redistribution

Durand et al. (in press)

erosiondeposition

erosiondeposition

Richardson-Näslund, 2001
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Snow drift Snow drift

S

Snow drift

Snow drift Snow drift

Handbook of Snow (1981)

Snow drift

• Threshold wind speed increases with increasing
temperature and humidity

• It the original deposition occurs with wind, the
particles will be broken into smaller pieces 
higher density pack increase threshold wind
speed

• Threshold wind speed increases with time since
deposition, due to snow metamorphism
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Snow drift Snow drift Snow drift

Handbook of Snow (1981)

saltation layer

extensive
redistribution of
snow by wind !!

my tent

Snow drift

Snow dune

wind

…a matter of scale

Snow drift

30 - 50On polar ice caps
(Kotlyakov, 1968)

Up to 5On ice domes
(Kotlyakov, 1968)

0.5 – 1.4Plateau in SE 
Wyoming 
(Tabler&Schmidt, 
1973)

1 - 3Plains in W Siberia
(Dyunin et al., 1973)

0.1 - 0.5Mountain
topography
(Kotlyakov, 1973

Typical distances
of snow transport 
(km)

Terrain

Handbook of Snow (1981)
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Snow drift Very efficient redistribution…

Picture Courtesy: SLF Davos

Accumulation by avalanche

850 m asl

~2500m asl

…is the ice-chapel a glacier?

Ice-chapel at Watzmann, German Alps

Snowcover distribution
• Quantifying snowfall is problematic.

• In practice, we are often just concerned with
the snowcover distribution

(e.g.,avalanche warning, meltwater runoff)

Radar profiles
s vs z

s = F(x,y,z)

s vs xs vs y

F is a multiple 
regression function

radar datamultiple regression: 
using x,y,z position
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Snowcover distribution Snow at different scales

• Microscale (10-100 m)
– Topography (slope, aspect, elevation), 

vegetation
• Mesoscale (0.1-1km)

– Topography (slope, aspect, elevation), 
vegetation (forest)

• Macroscale (>10 km)
– Latitude, macrotopography, distance to 

moisture source etc

Microscale

Mesoscale
Simulating snow transport using a turbulence-model of airflow
from: Corripio et al (in press)

Mesoscale

Blöschl et al., 1991

Snow distribution using terrain parameters

Macroscale

Sturm et al., 1995
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Macroscale
Snow classification (Sturm et al., 1995)
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Measuring snow precipitation

• Rain gauge
• snow depth sounding, ultrasonic ranger
• (snow pillow)
• (radar, GPR and SAR)

Snow measurement

wind

Gray & Male: Handbook of Snow (1981)

Snow measurement Snow measurement

Sonic ranger
Albert et al., 1999
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Snow measurement
Probe (snowdepth)

weight (snow density)

Snow measurement


