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THE PROTECTIVE FUNCTION IS KEY ECOSYSTEM SERVICE
IN MOUNTAIN FORESTS

IN SLOVENIA: 21% OF FOREST WITH AN
EMPHASIZED PROTECTIVE FUNCITON

NATURE-BASED SOLUTION AGAINST
SLOPE-RELATED and EXTREME
WEATHER EVENTS

EXTREME WEATHER COMPOUND
EVENTS REDUCED STAND STABILITY AND
PROVISION OF ESS

SOCIAL CHANGES: INCREASED
DEMANDS ON FORESTS

IMC, Innsbruck 2025



ADDRESSING CLIMATE AND SOCIAL CHANGES REQUIRES
ACTIVE MANAGEMENT

LOW INTENSITY OF
CONFLICTSAMONG ESs ~ FOREST MANAGEMENT

\ CHANGING CONDITIONS
INCREASING INTENSITY FOR FOREST
AND FREQUENCY OF | MANAGEMENT
NATURAL DISTURBANCES CHALLENGES
in protective forest » REDUCED STAND
LACK OF KNOWLEDGE management SLAELIN
and
OVER-AGED
STRUCTURE
CHALENGING WORKING LOW ECONOMIC

CONDITIONS RETURNS

IMC, Innsbruck 2025



CAPACITY BUILDING IS ESSENTIAL TO ENHANCE FOREST
MANAGEMENT IN PROTECTIVE FORESTS

HILCIrey E
Alpine Space
m GREEN RISK 4 ALPS

‘ Burcpesn Regional Drwloprnart Fund

HILCIIrcyYy - ::(,“\
CAPACITY BUILDING: Alpine Space

EDUCATION AND TRAINING

NEW APPROACHES TO STRENGTHEN THE PROTECTIVE FUNCTION

COLLABORATION AND NETWORKING interreg [Tl 5 v,

Alpine Space

PROVIDING TOOLS AND METHODS
INSTITUTIONAL SUPPORT



LIVING LAB AS A CAPACITY BUILDING TOOL

USER-CENTERED

REAL-LIFE ENVIRONMENT
ITERATIVE FEEDBACK PROCESSES

FULL INOVATION LIFECYCLE
STAKEHOLDER COLLABORATION

EXPERIMENTAL LEARNING
Interreg [l o,

Alpine Space SUSTAINABLE IMPACT
VRAle OPENNESS AND FLEXIBILITY

IMC, Innsbruck 2025



FOREST LIVING LAB SOTESKA
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FOREST LIVING LAB SOTESKA

ACTIVITIES:
& Research, casee studies
Workshops, excursions, trainings

TARGET GROUPS AND STAKEHOLDERS:
FORESTRY EXPERTS

FOREST OWNERS

CONTRACTORS FOR FOREST WORKS
TRIGLAV NATIONAL PARK

RAILROAD AND ROAD STATE COMPANY
MUNICIPALITIES AND LOCAL PUBLIC




TRAINING FORESTRY PROFFESSIONALS
TO ENHANCE PROTECTIVE FUNCTION

DBH distribution of the stand
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EFI tool for conducting silvicultural trainings — o spcies ditionby vlumeB s e
Picea abies
Pinus sylvestris

education and knowledge transfer Srvion

Y Silvicultural measures in protective forests:
‘/ STABILITY and SLOPE PROCESSES PREVENTION




L3

EFI

UPGRADING I+ TRAINER WITH PROTECTIVE MODULE

Rate each indicator with a score from 1 to 4 (1 - not important, 4 - very important) according to |

PROTECTIVE MODULE: the results will

show how our measures affect

protective function

15 PROTECTIVE INDICATORS:

STAND STABILITY AND SLOPE PROCESSESS
PREVENTION

DEFINED

EVALUATED BY FORESTRY EXPERTS
ANALYZED

RANKED

INTEGRATED INTO THE I+ TRAINER

Indicators

Indicater deseri

hid ratio
{slenderness)

height, dismstar

The height-to-dismeater ratio (HD ratio
H/Dy = tres height {m) ¢ dismater st b

Trass with 3 high H/D ratio ara ganars
prons to breaking or uprooting, especi
the other hand, trees with a lowsr H/D
height but 3 larger diameter st bresst
stable, resilient and resistant to natur:

Crown asymimetry

%

|

CTown a=y mimety

Symmetrical / asymmetrical
CIOW

Suggestion - 3 classes:

0 = none {symmstrical crown)
1 = slighthy asymmetrical
GICWWT

% = hinkhe =y enapnedrinal mrsn

Crown symimetry is important for the
especislhy in forests on stesp slopes.
reduces the risk of overturning or brs:
or storms. Asymmetrical crowns caus
stress, which incresses instability, ==
terrain.

Stem inclination
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100

Stem inclination
Swggestion - 3 classes:
0= none — straight stem
1 = slighthy inclined

2 = highhy inclined

&
e

Stam inclinstion stronghy affects tres
significanthy inclined stems have thei
outside the vertical axis, which causs
distribution of forces in the root systs
Hey impacts of stem inclination on st
* Incrassed risk of tres uprooting

= Asymmetrical mass distribution: Du
storms, the mass is grester and ons-:
tress maore susceptible to mechanical

In & stable protective stand, it is ther
hawe upright stems with minimal inclin
their static propertiss 3nd incresses i



PROTECTIVE FOREST INDICATORS FOR

RATE INDICATORS

1 h/dratio

2 Root system

3  |Crown asymmetry
4  Tree compositon
5 |Stand structure

6 |Regeneration

7 Stem inclination

8 |Gaps

9 [Tree distribution
10 |Stand density

11 |Stand basal area
12 |Crown closure

13 |Distance between trees

Standard Deviation of Scores (o)
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1,0

STABILITY

Lying deadwood biomass

,’ z%’

Stem injuries Q

Distance between trees

Crown closure

Root system

Stand basal area Stem inclination

Tree distribution Crown asymmetry | h/d ratio

Stand density Gaps

Stand structure

Regeneration Tree composition

1,5 2,0 2,5 3,0 3,5 4,0
Average Score (1-4)

*Size of the bubble is based on frequency distribution of the highest score (score "4")



RANKING PROTECTIVE FOREST INDICATORS FOR

RATE INDICATORS

1 Root system
Gaps

Stand density
Tree distribution

Distance between trees
Stand structure
Regeneration

Tree composition

Lying dead wood biomass
Stand basal area

h/d ration

Stem inclination

Crown closure
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*Size of the bubble is based on frequency distribution of the highest score (score "4")

Standard Deviation of Scores (o)
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SLOPE PROCESSES PREVENTION

1,0

1,5

Stem injuries

Crown asymm

Crown closure

Stem inclination

h/d ratio

Stand basal area Lying biomass deadwood

Tree composition

2,0 2,5
Average Score (1-4)

3,0

Stand structure Tree distribution

Distance between trees

35

Root system

Gaps
Stand density

4,0



NEXT STEPS interreg R e v

Alpine Space

UPGRADING THE I+ TRAINER WITH PROTECTIVE MODULE

CONDUCT SILVICULTURAL TRAININGS IN PROTECTIVE FORESTS
WITH THE UPGRADED VERSION OF THE I+ TRAINER

DEVELOP AN EDUCATIONAL CONCEPT FOR SILVICULTURAL TRAINING IN
PROTECTIVE FORESTS TO SUPPORT THE ORGANIZATION OF TRAINING SESSIONS

CREATE PRACTICAL ILLUSTRATIVE GUIDELINES TO SUPPORT
PROTECTIVE FOREST MANAGAMENT




HIGHLIGHTS

1. ACTIVE FOREST MANAGEMENT IS A KEY TOOL
FOR MITIGATING NATURAL HAZARDS

2. CAPACITY BUILDING IS ESSENTIAL FOR
IMPROVING MANAGEMENT IN PROTECTIVE
FORESTS

3. COLLABORATION WITH STAKEHOLDERS:
FOREST LIVING LAB

4. CONTINUOUS LEARNING:
MARTELOSCOPE and I+ TRAINER

5. EVIDENCE-BASED DECISION-MAKING
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