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ProtectiveforestsareX
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Protective forests within an integrated

natural hazard risk management (IRM)
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Protective forests within an integrated

natural hazard risk management (IRM)
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How does a forest
protect?

PROTECTIVE EFFECT

Where, What and Whom
should a forest protect?

PROTECTIVE FUNCTI



Modeling of forests with a

direct object protective function
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Illustration: BFW / A. Huber

Where are the potential release areas?
U Without considering forest effects!

Where does the process go?

U Process modeling of gravitational natural
hazards (snow avalanches, rockfall,
landslides)

Perzl et al. 2019



Modeling of forests with a

direct object protective function

Where are the potential release areas?
U Without considering forest effects!

Where does the process go?
U Process modeling of gravitational natural
hazards (snow avalanches, rockfall,
landslides)

Where are the objects to be protected?
U Could they be hit?

Which process paths are potentially
damaging?
U Backtracking from affected objects
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Modeling of forests with a

direct object protective function

Where are the potential release areas?
U Without considering forest effects!

Where does the process go?
U Process modeling of gravitational natural
hazards (snow avalanches, rockfall,
landslides)

Where are the objects to be protected?
U Could they be hit?

Which process paths are potentially
damaging?
U Backtracking from affected objects

Which are the potentially damaging process

\ > paths in forest?
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Protective forest cover in Austria

42% potential protective forest area

Forest with direct 16%
object protective
function

Forest without
primary
protective

Forest with indirect function

object protective
function and/or site
protective function
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Openaccess decision support tools

for utilizing protective forests in IRM

w

The simulation tooFlowPys 5 o1 yoz21asASE

A openaccess & opesource software

A data-based runout and intensity model

A regional modeling of snow avalanches, rockfa
and shallow landslides

A adaptable requiring few input parameters

U a tool to identify forests with a direct
object protective function

U to estimate the protective effects of forest
on hazard runoutHuber et al. 2024)

U implemented in the Open Avalanche
Framework AvaFrameesterie et al. 2022)

[ Forest with a drectohject
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7 — AvaFrame

THE OPEN AVALANCHE FRAMEWORK

Figure: Accastello et al. 2022
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Protective effects of forests on avalanche

formation and release
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Quantifying protective effects on avalanche formation and release

Observationbasedapproaches Processasedapproaches

Photos: M. Teich




Quantifying protective effects on avalanche
release: current approaches

Logistic regression model for
avalanche release probability
U P— (Bebi et al. 2001)
50 steepness > 37 * | steepness < 37° steepness <35 ° steepness > 35° A CrOWn Cover denSity (%)
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steepness. Based on a multiple Imea_r on avalanche releases in forested terrain
regression model of 112 avalanches in o504 on the data set of 110 avalanches
subalpine coniferous forests

releases in sprueend larchdominated
forests and 113 control stands

Schneebel& Bebi 2004
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Quantifying protective effects on avalanche

release: associated uncertainty . |
Silvicultural targets in
Comparison of the European protective forest management | EUropean protective forest
guidelines with 295 actual forest avalanche events management guidelines:
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Perzl & Kleemayr 2020, Perz| et al. 20
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Avalanche protective forests are under pressure:

what does science say?

Protective
service

Literature review
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Avalanche protective forests are under pressure:

what does science say? o ' ’
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Avalanche protective forests are under pressure:

what does science say?
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Methods: U 82% quantitative measures
U avalanche dynamics and forest simulation U dimensionless protective forest indices
models were never combined U only few studies considered risk

Teich et al. 2024



Climateinduced forest change: what does science say?

12 publications/

10 forest simulation studies:
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U on forest expansion and
enhanced tree growth

N

U on local conditions and the
climate scenario

U on drought, which decreases
protective effects

Increasing natural disturbances countmlance
effects of enhanced tree growth!




Anthropogenicdriven forest change: what does science say?

R | 18 publications:
'- LiQa yDdzil LWOSI
U deforestation generally
has negative impacts

U re- and afforestation
enhance protective effects

U but often don't occur
where most needed

Photo: BML

Regeneration cuts and thinning show varying effects under
RAFFSNBYG OftAYFGS A0Syl NR2aX
U e.g., positive effects under no climate change

U but negative impacts increase as climate change intensifies

e ERNGE o Interactions between climate change an anthropoggnic
" influences are complex!

Teich et al. 2024



Natural disturbances: what does science say?

18 publications:

Change in . Decrease
protective effect: [l Increase (i natural disturbances
" No change

often decrease
protective effects

U management
decisions influence
postdisturbance
protective effect

Teich et al. 2024



Natural disturbances: what does science say?
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18 publications:

U natural disturbances
often decrease
protective effects

U management
decisions influence
post-disturbance
protective effect

Postdisturbance
management is key.

Figures: Wohlgemuth et al., 2017 (adapte
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Observationbasedapproaches Processasedapproaches




o o N A

XSYKFYyOS YR 02dzLJ S Y2RSft Ay 3

" Bruchshaus|







XRSOAAAZ2Y &dzLILJ2 NI () 2istefres

Alpine Space

MOSAIC

Which protective effect against
avalanches has a windthrow area, if
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/)" DTM
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Buhrle et al. 2025
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