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Research background
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Windstorms is the main source

of forest disturbances

in the n
Alps '
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To identify the most vulnerable

;\——tms
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areas is crucial for hazard
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evaluation and assessment of ﬁ

, forest stability
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;. Motivation

“Z: Climate change is gradually
Eig modifying the structure and the
c‘;’s species composition of actual forests
il
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Natural disturbances are expected to
Increase.
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Future forest wind

susceptibility

Actual forest
conditions




O P Study area

EE’O -::Vindstthrown A y

TE ;ﬂf‘”‘i Rocca Pietore municipality,
£2e | N :

2EZ \ Veneto region (Italy)

LL

3:, Extent: 74 km?

1L

-

Elevation: 841 — 3343 m a.s.|

Forest area: 35 km?

Forest area affected by Vaia: 7.3
km? (20%)

Forest species

[”"] Norway spruce
[7] European Larch
Broadleaves

ey RS | Species composition:
IS RE S ‘ - - Norway spruce (40%)
- European Larch (30%),
- Scots pine (5%)

- Broadleaves (25%)
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Methods — Forest growth
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iz Methods — Wind susceptibility
é%é“é Ef:.:::i::::;:::ﬂ Semi-mechanistic model that
'?(l' calculate the Critical Wind
Eﬁ Eandum distrihutionoftlﬂ Speeds (CWS) of overturning
- {rees within the cel Locatelli etal. (2017)  and breakage.

Tree parameters: Stand parameters: 0o 10 20m|0
s height « dominant height [ —
s DBH * density CHM [m]

» distance to gap

. D 30
* gap size 0
[ Crown
® Tree top

* species
» position (X,Y)
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Critical Wind speed maps B ’ )
e Calculation of input data for fgr, code release:
+200 years

https://github.com/TommBagag/data _preparation_far
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Results — TreeMig
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% « Norway spruce rises in
fﬁ elevation substituting forests
- of European larch -
« Beech spreads at higher g
elevation composing mixed | |
forests with spruce
« European larch tends to o
colonize new areas at high §
altitude 7z

Outputs of TreeMig are every 50

years for a simulation time of

200 years.

Larch




Results ForestGALES
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Critical Wind Speed [m/s]
25
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« Critical Wind Speed (CWS)

Is strictly related to

T

species composition

« Worst scenario is the +100
years where spruce
replaces larch

« CWS will be higher at high

elevation: the opposite of

the actual situation ->
beech will expand in the
valley bottom




. Results —windthrown areas
32

BEE

%  Area severely affected by

Eﬁ Vaia in 2018

-

« Worst moment is +50
years, where the forest is
composed by an even-
aged dense stand of

spruce

 Since +100 years the CWS

is higher due to presence

Scenario [years] CWS [m/s] SD [m/s]

of beech and Iless 2019 . -

homogeneous structure + 50 17.15 1.66
+ 100 21.12 1.17
+ 150 23.27 0.95
+ 200 23.75 0.83




Discussions - conclusions

ZEZ

522 . :

22+ Coupling TreeMig and ForestGALES
I?(l— can predict future forest wind
fﬁ vulnerability

o

« The proposed methodology can be
used to identify most susceptible
areas in the near and far future

taking into account climate change

 Possibility to model the forest
growth and wind damage potential
after forest disturbances

« Development of future scenarios by
tree planting (windthrown areas)

and/or silvicultural operations
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