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Ecological Connectivity

“Ecological Connectivity is the
unimpeded movement of
species and the flow of natural
processes that sustain life on
Earth.” (CMS, 2019)

• Essential part of nature
• Functionality of ecosystems
• Survival of wild animals and

plant species
• Ensuring genetic diversity
• Adapting to climate change



Structural Connectivity

Physical characteristics that support or
impede a connected natural landscape

Source:https://hudson.dnr.cals.cornell.edu

Functional Connectivity

How well a landscape allows for movement of
organisms and processes such as seed dispersal,
breeding migrations, and genetic exchange.

Source: Linkage Mapper

Spatial Models - approaches
Structural & functional



Spatial Models
Structural & functional

2020-2023

2016 - 2019

2011-2013

2008-2011ECONNECT - ALPS
Functional connectivity at macro-regional level for umbrella species. 
JECAMI platform.
Structural connectivity in pilot sites: Continuum Suitability Index 
(CSI)

BioREGIO - Carpathians
Functional connectivity (species) on macro-regional level + social 
impact 

AlpBioNet2030 - ALPS
Structural approach on macro-regional level for strategy
Continuum Suitability Index (CSI) + social barriers to EC

DinAlpConnect – Alps & Dinaric mountains

Structural approach on macro-regional level (CSI)
Functional in pilot sites

Involvement of Eurac Research in 
model developed in EU projects



https://dinalpconnect.adrioninterreg.eu/
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Spatial Models Selection

Objective: Connect Alps with Dinaric Alps,

Assess the current state of EC, 

Timeframe: long time – persistence (not seasonal)

Type of habitat: Terrestrial model

Scale: Macroregional & Pilot site

Approach: Holistic/structural

Elements: Landscape permeability: 
Low degree of human disturbance
Core areas, stepping stones, corridors, main barriers



Land use/ Land cover
Landscape type (e.g., urban area, forest)

Population
Population pressure 
(density)

Environment
Protected areas, based on 
legal status, IUCN categories

Fragmentation
Fragmentation by human 
infrastructure

Topography
Absolute altitude and slope

Evaluation 0 - 10
0 = Low permeability

10= High permeability
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Methods:
• Thresholds from Econnect, AlpBioNet
• Expert evaluation

Macro-regional model
The Continuum suitability index (CSI)



CSI  =   
𝟐∗𝑳𝑨𝑵+ 𝟐∗𝑷𝑶𝑷+ 𝑬𝑵𝑽 + 𝑭𝑹𝑨 + 𝑻𝑶𝑷

𝟕
=   

𝟐∗𝟓 + 𝟐∗𝟖 +𝟑 +𝟓 +𝟖

𝟕
= 6

Strategic Connectivity Areas (SACAs)

CSI ≥ 8 AND ≥ 100 ha Ecological conservation areas (SACA 1)

5 ≤ CSI < 8 Development areas (SACA 2)

CSI < 5 Connectivity restoration areas/ Barriers (SACA 3)

Macro-regional model
The Continuum suitability index (CSI)









Chamois found 
on corridors or 
stepping stones



EC – Assessment of Regional corridors

High

HighLow

Type 1 - Highest priority:

Important corridor at risk or with 

existing conservation effort. To 

conserve immediately.

Biological value
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Type 3 - Corridor with barriers, 

connecting mainly small areas, not 

at risk.

Type 2 - Corridor with existing and 

increasing barriers, but with 

potential for protection.

Type 4: Physically existing corridor, 

not at risk.

Source: Beier et al. (2013), modified by 

Laner P. 2022

•Opp.1: Macro-
Regional connection

•Opp.2: Existing 
conservation effort

• Threats: 
Urbanization, 
motorway

• Interaction intensity (size & distance), 

• Centrality, 

• South–north connection
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Socio-ecological Connectivity



@NatureScot

Socio-ecological Connectivity

Understand interdependencies 
and interactions

• between people and their
environments

• between stakeholders from
different backgrounds

Interpretation of biophysical
environment
• Integration of disciplines
• Focus on sustainable development

and protection of un-human world
• Communication

@Aarts & Drenthen, 2020



Human-Nature Conflicts have an impact on Ecological
Connectivity?
WP5 –Eurac
Interaction between humans’ society and (current or planned) wildlife
corridors which causes (or may cause) harm, whether it’s to the human, the
wild animal, or property.

• “Bold” wildlife frequenting residential areas

• Large Carnivores’ depredation on livestock or domestic animals

• Ungulate damage to crops and fences

• Wildlife-Vehicle collisions

• Touristic pressure

• Prejudice, ignorance and fear

@Eurowildlife.org

@Summitpost

@Turismarche@Focusbikes

2016 - 2019



FRANCE / ITALY

Espaces Mont Blanc 

GERMANY

Nationalpark

Berchtesgaden

ITALY / SLOVENIA

Parco naturale

delle Prealpi

Giulie / Triglav NP

AUSTRIA

Nationalpark

Hohe Tauern

2016 - 2019

Approach to conflicts
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When you think about a bear, 
what is the first thing that comes into your mind?

Tales & legends Wilderness 
Nature

Biodiversity Circus/Zoo Danger

Haus der Berge, 3rd July 2018

Students’ survey







Relationship between human and nature, especially zootechnical activities and large carnivores, 
in the Park and surroundings.
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WORKSHOPS

INVOLVING STAKEHOLDERS : The path towards the solution

LOCAL PEOPLE AND TOURISTS’ 

QUESTIONNAIRES

STAKEHOLDERS INTERVIEWS

➢ Ideal place to debate and elaborate proposals and 

strategies in participative way

➢ Possibility to bring together different stakeholders 

3 MEETINGS

1) Grazing and management of large carnivores in the 

cross-border pilot area Julian Pre-Alps Nature Park 

and Triglav National Park 

2) Pastures, breeding and interactions with the local 

community 

3) Breeding, guard dogs and possible interactions

PROPOSALS FOR MANAGEMENT 

WITH THE GOAL OF COEXISTENCE

TRANSHUMANCE AND CONFLICTS 

MAPS

RAISING AWARNESS
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CONFLICTS MAP
The existing relationship among stakeholders, problems, procedures, effects 
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TRANSHUMANCE MAP
a concrete tool to increase knowledge, to improve coexistence, to raise awarness

✓ ….To chart….

✓ …To GIS:

✓ From field….
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Some information «stored» in the transhumance map : 
✓ mountly and weekly (maybe daily) presence of the flock

into and outside of the park, 
✓ lenght of the route, 
✓ staging and resting points …..and more….
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Transhumance & conflicts COMBO map

✓ ….To chart….
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Specific Area 
«Sella Carnizza-S.Anna»

➢ Presence of Brown bear 
(= potential depredation)

➢ Presence of Crex crex

➢ Herb - picker

➢ Tourism : hikers, 
bikers, agritourism

➢ Small/big and different
breeders and shepherds
use the same pastures at
the same time
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The «power» of transhumance and «conflicts» map?

➢ Placement of “field” mitigation measures

Guidelines and success factors to improve the humans-humans coexistence and 
humans-wildlife coexistence

➢ Concentrate the monitoring efforts about particular species

➢ Provide useful data to specific research project

➢ Develop field activities for the large public to improve awareness about “the life in the mountain”!
E.g: ECOTOURISM

➢ Promote dialogue and mutual understanding

➢ Highlight socioeconomic benefits of wildlife and EC
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ALPBIONET2030: Integrative Alpine wildlife and habitat management for the next generation
https://www.alpine-space.eu/projects/alpbionet2030/en/home

https://www.alpine-space.eu/projects/alpbionet2030/en/home
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GreenAlps (2013-2014): 
http://www.greenalps-project.eu/project/
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https://e-learning.eurac.edu/

https://www.eurac.edu/en/magazine
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- Provide rural populations the knowledge about socioeconomic
potentials of wildlife

- Sustain wildlife-based tourism with scientific data

- Increase awareness on wildlife ecological functions and ecosystem
services

- Spread the concept of intrinsic value of Nature

How can EU projects help?



• Human-wildlife conflicts→ Human-human conflicts

• Ecology is part of the solution – human dimension is as much as 
important

• Consider personal perception of conflict

• Balance global view with local needs

• Utilize multiple instruments and tools – holistic approach

Cooperation needed



•GIS Analysis of EC / Social impact of EC / Economic potentials of EC

•Collect and discuss the causes of current conflicts

•Create scenarios

•Discuss appropriate methods

•Capacity building of actors

•Communication and information to the public

Cooperation needed
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THANK YOU

The future of wild species depends as much on human attitudes, emotional responses and behaviours as it does on wildlife ecology (Enck et al., 2006)

A species survives when, and only when, humans decide to value 
it, have positive attitudes toward it, and actively engage in doing 

something to conserve it (Bath, 2009)


