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Snow in the Alps?
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Extreme events

Extreme precipitation in the Alps?
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Conditions in the Alps

* The ‘ingredients’ for avalanches, i.e.

weather and snow, will still be there in

the future, but:

— Less snow at low elevation.
— Weather severity may increase.

At low elevation, avalanches run

shorter, are less frequent and deposits

are more often wet

« At high elevations, snow cover
thickness and new snow amounts

persist, trends?

Eckert et al.
Castebrunet et al.,
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Impact on different climates?

Maritime Climate Continental Climate
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short-lived weak layers
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Avalanche problems from snow cover simulations

Questions:

Characteristics of avalanche danger?
Impact on regional snow climates?

1-season snow cover simulation
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Detect weak layers

Keep track of weak layers

Weak layer detection and tracking

[> - [> - Snow cover simulation
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Artificial triggering

Natural Release

Snow instability assessment
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Snow instability indices for SC modelling

Failure initiation

Crack propagation

Dynamic crack | Tensile failure
propagation Sliding of slab

Damage Formation of Onset of crack

process initial crack propagation

microscale macroscale
{mim) {cm-dm) (dm-1 m)

Initiation criterion | | Crit crack length
Natural stability index | | Skier stability index

Time to failure

Skier crack length

Dynamic crack
propagation
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release
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Propagation speed?

Friction angle
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Assess snow instability

Snow instability assessment
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Natural release at Weissfluhjoch, Davos
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Natural release at Weissfluhjoch, Davos
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Natural release at Weissfluhjoch, Davos

16 years

CROCUS SNOWAPCK
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Assess snow instability

Snow instability assessmen
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Whistler snowpack — Fidelity snowpack

Modeled (bright) and observed (pale) avalanche problems
Time period: 1 Dec — 1 April, from 2015/16 to 2019/20
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Summary: Model and validation

« Stepwise approach for natural release or artificial
triggering
— Weak layer detection CZ/ daD
— Weak layer tracking
— Snow instability
- Relevant avalanche problem type(s)

- Modeled avalanche days and natural release coincided | |/ ' .| "'l

ee

« SNOWPACK and Crocus simulations produced similar
frequencies of avalanche problems




Conclusions: Model application

* Applicable to snow cover model data
« Can describe any climate m m .

16-years at Weissfluhjoch (2500 m): Ik

« Earlier onset of wet snow avalanche cycle at 2500 m h i f .i
el

« Avalanche problem frequency «rather constant» —_—
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