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=PFL  Introduction

Assess the protection quality of forests in avalanche slopes

= |dentify critical parameters: Experimental simulations
= Apply findings: Case Study

B AVALANCHE MODELLING IN FORESTED SLOPES



=PFL  Introduction

~ Clarens

Montreux & N

61 de sufmgnt r ;JN'W
AN NS
F o hevretils -7 2
76 o i) }3‘
S S

~ Territe

ol 8 G G
_Chateaude

~Gran

Villeneuve
lle de Peilz

A aes N\ = \\ 4
2{(Col d'Ayerne - Ls 5;2,’/"_5/'

% i ‘ =
Y4 th

. ) o
2SR (B
O TR

Becca ‘p

PN £ Glacierde\\)
N P z.sﬁﬂe‘u,an%f
s I )

=

A B = .
b y \{ion \‘Eﬁ &‘\\\’ ! i
e Bss \(Harsaz i b :
: . “, e “

2 ~ e -"-"}7 ( -

Akt L Uk o o O Dl <
WV W\t S - B
v \‘] A B, Vo e ) '

B AVALANCHE MODELLING IN FORESTED SLOPES

Site location

-

Speaker



=PFL  Introduction

B AVALANCHE MODELLING IN FORESTED SLOPES

Avalanche hazard map
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» Material Point Method MPM ~ ** L
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No forest (time frame 130)
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A: Results

Random forest (time frame 130)

Houdini
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A: Results

Houdini
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Clustered forest (time frame 130)




=PrL

B AVALANCHE MODELLING IN FORESTED SLOPES

A: Results

Avalanche response
variables as a function
of time [s] and snhow
type for eachtested
forest structure.
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A: Results

Cross-correlations of
the forest parameters
and the avalanche
release and flow.
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A: Results

cluster_index crown_coverage presence_forest snow_type
X
1e-01 -
1e-02 -
X
1e-03 - X
X X
1e-04 - x X
X
1e-05 - oS X
X
X
R L M_V PS R L M_V P S R L M_V P S R L M_V P S

response variable

Effect of the forest and snow parameters on the runout length (RL),
maximum velocity (MV) and percentage of non-released particles (PS).
The dashed line represents the significance level of 0.05.
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B: Methods

Orthophoto and Digital Surface Model
= Data collection: drone mission
= Pix4D: Bundle adjustment

Tree identification
= Position: Variable window filter on CHM
= Crown segmentation: Watershed algorithm

Release area defintion
= Sliding window, coverage ratio <50%
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B: Results

Orthophoto of Les Voéttes:
Left: 2015 before fire
Right: 2020 after fire
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Forest canopy at Les Voéttes:

Left: Tree heights and postions
(2015)

Right: Identification of burnt
trees (2020)

Tree height [m]
43

Trees after the fire

I Not burnt
W Burnt
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B: Results

Avalanche release areas
in Les Voéttes:

Left: 2015 before fire
Right: 2020 after fire
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B: Results

Velocity [m/s]
30

Effect of the forest. Left: forested slope, right: non forested slope.
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B: Results

Velocity [m/s]

30

Effect of the snow type in the forested terrain. Left: granular, right: cohesive.
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B: Results

Velocity [m/s]
30

Avalanche simulation before the fire (left) and after the fire (right).
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