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SLAB

WEAK LAYER

BASE

To look for unstable conditions into the snowpack STRUCTURE: 
 Collapses between layers
 Level of bonding among the snow grains
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ON GROUND MEASUREMENTS

- Procedures of  «International Classification for Seasonal Snow on the 
Ground» UNESCO – IACS

- Harmonisation questions: European Avalanche Warning Services 

- Coherency with USA and Canadian Snow and Weather Observation 
Guidelines

- Local working groups: Pyrenees Inter-regional meeting (Aragon-Navarra-
Catalunya, Andorra-France).
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SNOWPACK STRUCTURE

Fracture? 

Mechanical instability 

Propagation? 

Structural instability

Snowpit and ram profile Stability tests

FRACTURES AND PROPAGATION

Snowpack measurements 
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- Resistance (N), cm by cm

- To detect weak layers and crusts

- Haefeli ram penetrometer, mobile weight

Foto:AINEVA

Foto:Ramon Baylina
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- Individual layers, snow grain type (IACS) , Ø 

- Grain type determines unfavourable conditions

- 8x to 25x loupe

Foto:Ramon Baylina

Foto:Ramon Baylina

Foto:AINEVA
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- Snowpack thermal gradient, surface and 10 by 10 cm

- It rules the methamofismes of the snowpack

- Thermometer sonde 

- Snow density of each 
layer 

- Loading and stress 
supported

- Horitzontal sampling (200 
cm3), dynamometer (300 
gr, 5 gr resolution)

Foto:Ramon Baylina Foto:Ramon Baylina
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- Hand hardness

- Cohesion among grains

- Qualitative approach

- Liquid water content

- Probability of wet avalanches

- Qualitative approach, gently squeezing a snow sample 
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- Is it possible for a fracture to propagate once started?

- Compression test (CT test): Stress required to iniciate a fracture

- Qualitative approach: “nº tips + position WL + quality shear”
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- Is it possible a fracture to propagate once started?

- Extended Column test (ECT test) / Propagation Saw test (PST test): Propagation capacity

- Qualitative approach: “nº tips + propagation ratio + position WL + quality shear”

Propagation

No propagation
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INSTABILITY SNOWPACK PATTERNS

- New snow

- Wind-drifted snow

- Persistent weak layers

- Wet snow

- Gliding snow
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- Eastern Pyrenees: Daily avalanche 

warnings, 7 regions, cat + cast + eng



Snowpack 
measurements

Available data

13

Workshop: Snow monitoring and modeling initiatives in Spain based on ground and satellite data. 
COST ES1404 Action. Granada Nov 2016

SNOWPITS AND PROFILES

- Database: 1990-91 / 2015-16

- ± 6.000 profiles (50.000 layers):

- Ram penetration

- Snow grain type and Ø

- Snow thermal gradient

- Density

- Hardness

- Humidity

- Stability tests 
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AWS

Snow variables:

- Snow depth

- Snow precipitation

- Snowpack thermal gradient

- Snow drift transport (Flow-capts)

 

Availability:

- 1996-97 / 2015-16
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FLOODS DUE TO RAIN ON THE SNOW

- How deep can rain percolate?

- How much mass of snow can melt? 

WHICH OBSERVATIONAL METHOD???
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THANK YOU FOR YOUR ATTENTION
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