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General description of model

A Themodelcreateshighresolution(10m)
avalanchenazardmaps refreshedtwice daily
that are basedon:

— AAvalancheaisk dueto weather
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AAvalancheisk dueto snowpackcharacteristics

2 AAvalancaiskof terrain

‘5\{{‘ AAvalancheisk from land cover
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Extrapolating point temperature data

— —p  Maximum temperature map
by linear regression (input: DEM + solar
radiation (DEM-+cloudniess)+point
temperature data) —»  Minimum temperature map

v
& \ Equation for wind speed and direction
change and calculating average for half
day (input: general shape of
mountain, land cover, slope, aspect,
curvature, DEM, initial wind speed, ‘
direction and duration)

Each snowfall or wind deposited snow
layer, exceeding 3 cm, produces new
snow layers in the model

and direction.

Snowmelt (input: solar radiation, date of the last snowfall, air
temperature, snow surface temperature, wind speed, humidity,

Snow settlement: (input: height and density of snow layers, snow

Snow transport by wind: (input: distance from ridges, elevation,
slope, aspect, starting wind speed direction and duration, density
and height of snow layers)

—
\ Snow crystal metamorphism (input: air temperature, snow
T ) !
/v surface temperature, temperature gradient, density of layers)

e

Weak layers: ice, surface hoar, depth hoar (input snow surface
and air temperature, grain size)

X

—> Slope and plan curvature with highest avalanche risk —

Dangerous areas based on snowpack height and

/ general height of vegetation class

Bonding of snow layers (depends on: snow surface temperature, new
snow temperature, temperature trend during snowfall, sphericity of

Potential avalanche risk
due to terrain

—» Wind speed and direction map

Creating new, wind deposited
snow layers and modifying the
height of older, wind blown
layers based on wind speed

Snow layer height

Snow layer density

Snowpack height

Snow layer dendricity

Snow layer sphericity
Snow layer grain size

Weak layers

Hazardous areas due to land
cover / snowpack

Lowest bonding strength for

N\

the upper layer, weight of wind deposited layer, snowfall on surface —p ; —_—
hoar or the ice layer and existence of depth hoar) each pixel
Avalanche risk due to actual weather (depends on: temperature A

change, high temperatures with high incoming radiation, snowmelt,
mass of new snow lavers. and rain)

—p Avalanche risk due to weather

Flowchart
avalancherisk
model

Characteristics of snow layers
(height, density, dendricity,
sphericity, grain size and weak
layers) are recalculated in every
12 hours (night and day
calculations), based on new input
parameters.

Snow layers, with their

characteristics are placed above
each other by their numbers,
starting from layer 1 on the

The avalanche risk map shows the
spatial distribution of avalanche
hazard, based on weather,
snowpack, terrain and vegetation.

Potential avalanche risk
due to terrain* Hazardous
areas due to land cover /

snowpack* Lowest
bonding strength for each
pixel* Avalanche risk due
to weather
= avalanche risk value
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Task extrapolationof point weatherdata (minimum and maximum atemperatureand
snowsurfacetemperature wind speedanddirection) accordingto terrain parameters



