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Sobre o projeto
NaturaConnect

Contexto

Estratégia Europeia da Biodiversidade 2030
Áreas protegidas e conectividade, regulamento restauro da natureza

Objetivo do projeto

Apoiar decisores-chave e partes interessadas dos Estados-
Membros da UE com conhecimento e ferramentas para planear
uma Rede Transeuropeia de Natureza (TEN-N) 
ecologicamente representativa, resiliente e bem conectada.



NaturaConnect
Consortium
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22 Parceiros
15 Centros e Investigação e Universidades

7 ONGs e Agências Nacionais



NaturaConnect em
Portugal

Bárbara Pais

• Identificar, colaborativamente, barreiras ao
cumprimento das metas estipuladas para a 
EEB 2030 

• Capacitação e transferência de 
conhecimento

• Conectividade ecológica na perspetiva do OT

• Planeamento sistemático para a 
conservação

• Gestão adaptativa de áreas protegidas

• Restauro Ecológico

• Análise para uma rede otimizada de 
corredores ecológicos em Portugal

https://www.researchgate.net/publication/360720169_Biodiversidade_2030_Nova_agen

da_para_a_conservacao_em_contexto_de_alteracoes_climaticas



Think Tank 
NaturaConnect.PT

1ª sessão

Desafios à implementação da estratégia europeia 

da biodiversidade

2ª sessão

Financiamento para a conservação da 

biodiversidade 

3ª sessão

O desafio da conservação estrita de 10% do 

território

Mapear o sistema regulatório na área da 

conservação e ordenamento do território

para entender interrelações.

Definir prioridades de intervenção para 

desbloquear barreiras e potenciar sinergias

positivas para implementação da EEB 2030. 



https://naturaconnect.eu/how-to-finance-biodiversity-conservation/
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Recursos

https://naturaconnect.eu/deliverables/



NaturaConnect Tools

Learning Platform
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Seminário
Contributo de Portugal para uma
rede transeuropeia de áreas de 
conservação

22 de maio – 14h-18h

Évora, Palácio de D. Manuel
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Obrigada pela atenção.

Bárbara Pais

barbara@naturedialogues.pt

www.naturaconnect.eu
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necessarily reflect the opinion of the European Union.
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Connectivity Introduction
A measure of spatial continuity
• Habitat fragmentation is reducing viable 

habitat
o Linear infrastructure
o Impervious cover & unsuitable habitat

• Fragmentation can reduce:
o Genetic diversity
o Reproduction
o Population abundance
o Nutrient flows
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Wildlife Conservation Society, 2020



Connectivity Introduction
A measure of spatial continuity
• Habitat fragmentation is reducing viable 

habitat
o Linear infrastructure
o Impervious cover & unsuitable habitat

• Fragmentation can reduce:
o Genetic diversity
o Reproduction
o Population abundance
o Nutrient flows

• Wide variety of time scales
o Individual movement → a century of genetic 

flow
o Climate change range shifts
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Wildlife Conservation Society, 2020



Connectivity & Global Conservation Policy
• EU Biodiversity Strategy goal to 

enlarge protected area network to 
30% of land and ocean area. 

• Connected Trans-European Nature Network 
(TEN-N) 

•  Connectivity a consideration in:
• Global Biodiversity Framework
• EU Forestry Strategy
• Green & Blue Infrastructure Strategy
• Water Framework Directive
• EU Pollinators Initiative
• EU Nature Restoration Regulation
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Address multiple purposes of connectivity planning

Structural connectivity 
EUNIS habitats fragmentation

Functional connectivity
for various species archaetypes

Poulsen et al. In prep. Sacchi et al. In prep. 



Why Does it Matter? 
How is it useful?

• Understanding of each regions role 
in a connectivity network

• More evidence for the importance of 
protection

• Incorporate greater biodiversity
• Not just select large mammals

• Provide multiple connectivity 
datasets

• Different connectivity interests or plans

6
Steve Winter; Nat. Geo.



Natura Connect Functional 
Connectivity Goals
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• Multi-taxa terrestrial wall-
to-wall connectivity maps

• Structural EUNIS habitat 
connectivity

• Freshwater connectivity 
maps

• Prioritization of corridors 
between protected areas

© Jeremy Dertien



Process Overview
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Deriving 
Resistance 

Surface

• Species Distribution 
Models

• Add-in Resistance

Omnidirectional 
Connectivity

• Omniscape 
Modelling

Protected Area 
Corridors

• Clustering Natura 
2000, Emerald 
Network, etc.

• Randomized-
shortest paths

Corridor 
Prioritization

• Combination graph 
metrics and 
Omniscape



Species Archetypes
Developing the Resistance

• Ensemble SDMs for 953 species
• Divided into 30 species archetypes across:

• Bats
• Birds
• Frogs
• Mammals (non-flying) 
• Snakes
• Lizards
• Turtles & tortoises
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SDMs by Archetype

x 30

Archetype Resistance



Process Overview

10

Deriving 
Resistance 

Surface

• Species Distribution 
Models

• Add-in Resistance

Omnidirectional 
Connectivity

• Omniscape 
Modelling

Protected Area 
Corridors

• Clustering Natura 
2000, Emerald 
Network, etc.

• Randomized-
shortest paths

Corridor 
Prioritization

• Combination graph 
metrics and 
Omniscape



Predator 
Normalized 
Current Density

Blocked

Diffuse

Intensified

Channelised
© Jeremy Dertien
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Process Overview
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Prioritising Ecological Corridors
Change in Probability of Connectivity (dPC)
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• Graph-theory connectivity 
metrics

• Measure of individual PA or 
linkage importance

• Assist with prioritisation
• Simpler measure of 

connectivity
Higher dPC

Lower dPC

- Valuation by PA area (km2)
- Dispersal Max. 50 km

© Jeremy Dertien



Process Overview
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Deriving 
Resistance 

Surface

• Species Distribution 
Models

• Add-in Resistance

Omnidirectional 
Connectivity

• Omniscape 
Modelling

Protected Area 
Corridors

• Clustering Natura 2000, 
Emerald Network, etc.

• Prob. Of Connectivity 
(dPC)

Corridor 
Prioritization

• Randomized-
shortest paths

• Combination graph 
metrics and 
Omniscape



Connectivity Models
Utilization of 3 Methods

• Omnidirectional electrical-circuit connectivity
• Omniscape moving-window analysis
• Does not require protected area locations

• Graph-theory Metrics
• Probability of Connectivity (dPC)
• Used for both nodes & links

• Randomised-shortest Path
• Hundreds of path iterations between nodes
• Path area = ecological corridor
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Randomised-shortest Paths



Protected Area Ecological Corridors
Overlap of Vertebrate 
Connectivity
• Final overlay of corridors for 

30 species archetypes 
(~76,000 corridors)

• Useable corridor data for 
single archetype or all 
vertebrate biodiversity

• ~600,000 km² to completely 
protect one-third of vertebrate 
connectivity 

• ~900k km² for total vertebrate 
conservation 
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Protected Area Ecological Corridors
Overlap of Vertebrate 
Connectivity
• Highest corridor overlaps in 

Italy, N. Germany, and 
Pyrenees to Rhône Valley

• Major overlap Mediterranean 
biogeographic region 

• Large connectivity gaps in 
central France and Czechia, 
eastern Poland and the UK

• Finland and Sweden

18



Protected Area Ecological Corridors
Overlap of Vertebrate 
Connectivity
• Highest corridor overlaps in 

Italy, N. Germany, and 
Pyrenees to Rhône Valley

• Major overlap Mediterranean 
biogeographic region 

• Large connectivity gaps in 
central France and Czechia, 
eastern Poland and the UK

• Finland and Sweden
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Continental Corridor Priorities
• Bring the different metrics 

together 
• Priority corridor index

• Priorities across Europe
• Concentrations in large 

mountainous PAs, especially 
transboundary

• Mediterranean biogeographic 
region especially a priority for 
most terrestrial vertebrates
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Application of Results
    • Provides regional and continental 
perspective of overall connectivity 
network

• Landscape planning, national conn. 
goals, etc.

• Multiple tiers of information on 
connectivity available for 30 species 
groups

• Cost distance 
• dPC-node & dPC-link
• Omnidirectional connectivity
• Binary corridor space
• Prioritized ecological corridors

21



NaturaConnect receives funding under the European Union’s Horizon Europe research 

and innovation programme under grant agreement number 101060429. The contents 

of this material are the sole responsibility of the NaturaConnect consortium and do not 

necessarily reflect the opinion of the European Union.

© WWF-CEE / Matei Plesa 

fmoreira@cibio.up.pt

Principais desafios para o incremento da 
conectividade ecológica no contexto Europeu: 

o contributo do NaturaConnect

Francisco Moreira
CIBIO-BIOPOLIS

9-04-2026



Knowledge support for 
implementing the European 
Biodiversity Strategy 2030

2

Legally protect at least 30% of the land. 

At least 1/3 strictly protected

Implement restoration measures on 20% of land

Enhance ecological connectivity and increase the 

network resilience to changes



Objective 2

Define a blueprint for protecting and restoring multifunctional 
corridors

• Guidelines, data and tools for 
connectivity conservation from local to 
pan-European scales

• Restoration priorities to increase the 
resilience of the network
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WP6: Multi-scale 
nature connectivity 

and corridors designs
WP lead: Néstor Fernández (MLU); WP co-lead: Francisco 

Moreira (CIBIO) 

Lead

Co-lead

Néstor Fernández Jeremy Dertien Nikolaj Poulsen Emmanuel Oceguera

Francisco Moreira Ana Ceia Haase

Other contributors

Virgilio Hermoso Aimara Planillo Luca Santini Andrea Sacchi



Objectives

• Identify, together with stakeholders, the ecological and landscape elements and planning 
instruments that should define effective ecological corridors across scales.

• Develop a coherent methodological framework and guidelines for mapping functional and 
structural connectivity, including ecological corridors and stepping stones, at the European scale.

• Support adaptation policies by identifying risks and opportunities for the establishment of 
connectivity in conservation and restoration plans under different climate and land-use 
change scenarios.
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WP6: Multi-scale connectivity and corridor design
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WP6: Some relevant outputs



Survey of connectivity projects

• General information, location, duration

• Goals and scope

• Taxa and ecosystem types

• Policy context, target users, funding 

• Approaches and outputs

• Assessments of results

Provisional results:
80 projects

35 countries

www.naturaconnect.eu



Survey of connectivity projects



EU, National & regional 

administrations, NGOs, private sector, 

research institutes & universities

~130 experts & stakeholders

In-person workshop (May 2023)

Online workshop (23 & 24 Oct. 2023)

Co-design with stakeholders



1. Connectivity concepts and approaches

2. Global & EU policy instruments addressing connectivity

• EU Biodiversity, Forest, and G&B Infrastructure 

Strategies, GBF, etc. 

3. Connectivity projects in Europe and information needs

• Results and repository of projects

• Priorities, gaps and challenges

4. Tools for connectivity modelling

5. General framework for connectivity conservation and 

planning

Guidelines for 
Connectivity in Europe
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Some identified challenges for implementing ecological 
connectivity projects in the European context  



❑ A diversity of objectives

(i) species and habitat targets;

(ii) ecosystem services; 

(iii) mitigating impacts from infrastructure (e.g., locations for green 

bridges or underpasses; prioritising dam or road removal);

(iv) connectivity planning in urban/peri-urban areas; 

(v) multi-functional corridors (combining species conservation, 

ecosystem services, recreation, and other goals). 

These objectives should be clearly identified in advance, as 

different objectives will be adequate for different contexts, and 

have implications for setting the adequate spatial and temporal 

scales.



❑ Structural or functional diversity

Functional connectivity
(species-oriented)

Structural connectivity
(landscape metrics)

Circuit analyses

Graph analyses Corridor

solutionsLandscape 

elements

Habitat types

Landscape metrics



❑ Protected areas and ecological corridors

(i) The goal of corridors is to maintain or restore connectivity 

between natural areas of conservation interest, although they 

can also contribute to conserving biodiversity along the 

corridor. 

(ii) The main objective of protected areas is in situ conservation, 

although they may contribute to the overall connectivity of the 

protected areas network.

(iii) rather than being composed of a specific habitat type and 

targeting a single set of species with the same habitat 

requirements, corridors may consist of a combination of land 

uses that increase the permeability to movement of different 

types of organisms

(iv) Still many uncertainties on “how wide” should a corridor be.

Mackey B, Watson J and Worboys GL of ANU Enterprises Pty Ltd 2010



❑ Freshwater connectivity

(i) rivers should be considered priority features to maintain or 

enhance connectivity.

(ii) connectivity acts on four dimensions (longitudinal, lateral, 

vertical, temporal). 



❑ Connectivity in systematic conservation planning

(i) the issue is whether (current) connectivity should be included 

in spatial conservation planning, or if protected area selection 

should be strictly based on biodiversity values, with planning 

ecological corridors being made at a subsequent stage.

Daigle RM, Metaxas A, Balbar AC, et al. Operationalizing ecological connectivity in 

spatial conservation planning with Marxan Connect. Methods Ecol Evol. 2020



❑ Issues of spatial scale

(i) The scale of analysis and conservation action should be linked to 

species ecological traits, particularly their dispersal capacities.

(ii) Local scale, landscape scale, regional to continental scale.

iNaturalist

Wikipedia



❑ Drawbacks of increased connectivity



Connect with 

NaturaConnect!

www.naturaconnect.eu

naturaconnect@iiasa.ac.at

Scan the code to visit our website!

NaturaConnect receives funding under the European Union’s Horizon 

Europe research and innovation programme under grant agreement 

number 101060429. The contents of this material are the sole 

responsibility of the NaturaConnect consortium and do not necessarily 

reflect the opinion of the European Union.

facebook.com/NaturaConnectProject

linkedin.com/company/naturaconnect/

https://bsky.app/profile/naturaconnect.bsky.social



Pressão humana, resiliência 
climática e robustez analítica numa 

rede optimizada de corredores 
ecológicos em Portugal

Diogo Alagador
alagador@uevora.pt

9 Abril 2026



representação elementos locais
distribução pelo território

fragmentação e exposição a pressões
alguns isolados de pequena dimensão

Rede Nacional Áreas Protegidas
Rede Natura 2000

Rede funcional, persistente e 
ecologicamente robusta

COS2018 RNAP+RN2000

Rede Transeuropeia de Natureza (TEN-N): A criação de uma rede "verdadeiramente 
coerente" que ligue as áreas protegidas através de corredores ecológicos para prevenir o 

isolamento genético e permitir a migração de espécies  (Estratégia Europeia Biodiversidade)



RNAP
RN2000

MDE – variab altitud (rugusidade)
MDE – orient vertentes

Índice continentalidade

Uso do solo                   Clima

COS2018

Natureza dos dados



Resistência territorial                                                                                          Resistência climática

CL1 - 5km

CL1 - 20km

CL1 - 50km

CL2 - 5km

CL2 - 20km

CL2 - 50km

CL3 - 5km

CL3 - 20km

CL3 - 50km

3RT x 3RC X 3DISP

uso 
solo

estab
climat

Ominiscape

A metodologia da conectividade



MulTyLink
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3RT x 3RC X 3DISP

0.0
0.1
0.2
…
0.9
1.0

1.0
0.9
0.8
…
0.1
0.0

x x+                         =

x
297 soluções

RT                                                               RC                                         RI

A metodologia dos corredores

=
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Corredores ecológicos 
propostos (100m largura)



Corredores ecológicos 
propostos (100m largura)



Corredores ecológicos 
propostos (2km largura)



Corredores ecológicos 
propostos



Resist territorial média Resist climática média Densidade habitat degradadoValor contextual 
dos corredores



Valor dos corredores na rede



(1)

(1)

(1)

(1)

(2)

(2)

Valor dos corredores na rede



(1)

(1)

(1)

(1)

(2)

(2)

Valor dos corredores na rede



Priorização de corredores (topologia do 
sistema)

Gestão para uso ou para o clima
Complemento da REN

Alterações climáticas explicitas
Paradigma ibérico (corredores 

transfronteiriços)

Valor e perspetivas



Diogo Alagador
alagador@uevora.pt


	BP_webinar
	Slide 1
	Slide 2
	Slide 3: Sobre o projeto NaturaConnect
	Slide 4
	Slide 5: NaturaConnect em Portugal
	Slide 6
	Slide 7
	Slide 8
	Slide 9: NaturaConnect Tools
	Slide 10
	Slide 11: Seminário
	Slide 12

	Dertien_PortugalCaseStudy_PanEuroConn
	Slide Number 1
	Connectivity Introduction
	Connectivity Introduction
	Connectivity & Global Conservation Policy
	Slide Number 5
	Why Does it Matter? 
	Natura Connect Functional Connectivity Goals
	Process Overview
	Species Archetypes
	Process Overview
	Predator Normalized Current Density
	Predator Normalized Current Density
	Process Overview
	Prioritising Ecological Corridors
	Process Overview
	Connectivity Models
	Protected Area Ecological Corridors
	Protected Area Ecological Corridors
	Protected Area Ecological Corridors
	Continental Corridor Priorities
	Application of Results				

	Francisco Moreira_webinar
	Webinar_DiogoAlagador

