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“A protective [protection]
forest is a forest that has
as its primary function
the protection of people

or assets against the
impacts of natural
hazards [...].”
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Protective forest cover in Austria

42% potential protective forest area
(based on scientific criteria)

Forest with (direct) 16%
object protective
function

Forest without
primary
protective
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object protective
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Global change impacts on
PROTECTIVE EFFECTS:
what does suence say?




Global change impacts on avalanche protective forests:

what does science say?

Literature review

12 Clarivate
Web of Science” Go g|€ Scholar

Protective forest* OR “protection forest” QR<4 orest”
forest OR “Eco-DRR” OR Natiiis Soiation

“cligs o< OUR “global change” OR change OR
Global ought OR disturbance OR future OR evolution OR
change “forest dynamics” OR “ecosystem dynamics” OR
“dynamic” OR development*

avalanche OR “snow avalanche” OR “risk reduction” OR
“protective effactZoRel

IRSEOTTOR protection function” OR
“protective capacity” OR “protective service” OR
“protection service”

Protective
service

Teich et al. 2024

Forest change:
e climate-induced
* (changing) natural disturbance
e anthropogenic-driven
(e.g., land-use change,
management interventions)




Global change impacts on avalanche protective forests:

what does science say?
Not that much...

» 36 peer-reviewed

climate-induced . natural disturbances . anthropogenic forest change
English publications
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Global change impacts on avalanche protective forests:

what does science say?

The research is not global.
Austria

Switzerland
France European Alps

Italy

multiple countries/

continents other European countries

North America

Teich et al. 2024



Global change impacts on avalanche protective forests:

what does science say?
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Methods: » 82% quantitative measures
» avalanche dynamics and forest simulation » dimensionless protective forest indices

models were never combined > only few studies considered risk

Teich et al. 2024



Climate-induced forest change: what does science say?

12 publications/
10 forest simulation studies:

It depends...

» on forest expansion and
enhanced tree growth

> on local conditions and the
climate scenario

» on drought, which decreases
protective effects

Increasing natural disturbances counter-balance
effects of enhanced tree growth!




Anthropogenic-driven forest change: what does science say?

- 4| 18 publications:
= \ — . It’s not a clear-cut picture...
= i > deforestation generally

has negative impacts

» re- and afforestation
enhance protective effects

» but often don't occur
where most needed

Photo: BML

Regeneration cuts and thinning show varying effects under
different climate scenarios...

» e.g., positive effects under no climate change

» but negative impacts increase as climate change intensifies

Interactions between climate change an anthropogenic
influences are complex!

Photoy URM Forest Life
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Natural disturbances: what does science say?

18 publications:

Change in - Decrease

protective effect: | Increase > natural disturbances
" No change

often decrease
protective effects

» management
decisions influence
post-disturbance
protective effect

Teich et al. 2024



Natural disturbances: what does science say?
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18 publications:

> natural disturbances
often decrease
protective effects

» management
decisions influence
post-disturbance
protective effect

Post-disturbance
management is key.

Figures: Wohlgemuth et al., 2017 (adapted)









Co-funded by

Protective effect of windthrow areas against !nietrreg the European Union
snow avalanches Alpine Space
MOSAIC

Which protective effect has a
windthrow area, if ,filled” with

snow?
1.5m
1.0m
7 VHM (0Om)
/)" DTM
’T"_-' A dead wood
A

Biihrle et al. 2025



Co-funded by
the European Union

inerreg

Protective effect of windthrow areas against
Alpine Space

snow avalanches

MOSAIC

» Vegetation height model (VHM)
from drone photogrammetry
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dead wood
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Co-funded by
the European Union

HilteIrcy

Protective effect of windthrow areas against
Alpine Space

snow avalanches

» Roughness membership
(no snow)
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I Co-funded by
I nterreg the European Union

Protective effect of windthrow areas against
Alpine Space

snow avalanches
MOSAIC

» Roughness membership
(1,5 m snow depth = 10-year

return period)
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Co-funded by
the European Union

HilteIrcy

Protective effect of windthrow areas against
Alpine Space

snow avalanches

» Avalanche release membership /
probability (1,5 m snow depth =

10-year return period)
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Avalanche release membership .
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Take home messages

» forests change constantly

* global change and especially
disturbances determine and
accelerate forest pathways

e as do management decisions

» avalanche frequency and
intensity change

Vulner-
. ability
» society changes

Natural
hazard

BFW

BILDUNG
FORSCHUNG
WALD

Exposure

rs: CO,, temperatu

pressure defici

Conceptual diagram of the components of forest dynamics
and the disturbances that drive them

_I Demographic drivers: Drought, LUC, wildfire, wind, insect outbreaks : Recruitment and growth dominate : Novel, shorter ecosystem

Possible pathways of forest development under climate change

t2 t3

Figures: McDowell et al. 2020; Jandl et al., 2019

Time t1
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