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Annex 1: Case Study Overview: Danube Delta Restoration Project
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Figure 3. Floodplain restoration areas (implemented, planned, proposed) along the Danube and major
tributaries

Introduction

Location: Danube Delta (Romania, Ukraine, Moldova)

Significance: Europe’s largest natural wetland, home to diverse species, including endangered birds and
sturgeon. The area has been severely impacted by infrastructure development.

Objective: Restoration of the ecosystem, enhancement of biodiversity, re-establishment of natural
processes (e.g., water flow, grazing), and creation of sustainable livelihoods through nature-based
economies.

Key Habitats: River delta, marshes, reed beds, coastal lagoons, grasslands, dry forest, and riverine
forest.

Landscape Size: 40,000 ha

Focal Species: Dalmatian pelican, eagle owl, red and fallow deer, wild horse, water buffalo, kulan
(wild ass), and steppe marmot.

Existing Documents and Policies Reviewed:
The restoration project began by reviewing existing policy documents, environmental assessments, and
management plans related to habitat management in the Danube Delta. This included key documents such
as:
- EU Natura 2000 directives for protecting biodiversity.
- The Danube Delta Biosphere Reserve Management Plan, which outlines goals and policies for
conservation and sustainable land use.
- Previous Environmental Impact Assessments (EIAs) and scientific research on habitat degradation,
species threats, and hydrological changes.

These documents provided a baseline understanding of the current policies and the extent of previous
efforts made to conserve the region’s biodiversity. The review also included consultations with local
stakeholders and government agencies to gather insights on the challenges and successes of the past
management practices.

- Assessment of Current Practices:
The review identified several existing management practices, such as regulated fishing zones,
conservation programs for endangered species (e.g., Dalmatian pelicans), and efforts to control illegal
logging. The effectiveness of these practices in maintaining biodiversity and ecological resilience
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was mixed, with some policies proving successful (e.g., certain species protection) and others less
effective due to insufficient enforcement or political support.

Identification of Gaps:
Through the document review and ongoing stakeholder consultations, several gaps in the current
management practices were identified:

Hydrological Management Shortcomings:

Existing policies did not fully address the impacts of infrastructure, such as dams and drainage
systems, which interrupted natural water flow. Despite efforts to regulate water levels, the hydrological
regime remained altered, leading to reduced wetland functionality and declining fish habitats. The
restoration of natural flood cycles was not prioritized in past management strategies.

Limited Stakeholder Integration:

Previous restoration initiatives failed to fully integrate local communities into decision-making
processes. This led to a lack of local ownership of conservation efforts and tension between
ecological goals and land-use practices such as agriculture and fishing. Without active engagement
and community involvement, long-term support for habitat restoration was difficult to sustain.
Sustainability of Ecosystem Services:

There was a focus on preserving certain iconic species (e.g., Dalmatian pelican), but the broader
ecosystem functions—such as natural grazing regimes, water purification, and flood retention—were
underappreciated. The lack of a comprehensive approach to restoring ecosystem services was a
major gap in the earlier management practices.

Policy Enforcement and Cross-Border Coordination Issues:

Despite the region’s international significance, management was often fragmented across Romania,
Ukraine, and Moldova. There was a lack of a cohesive, transboundary management framework to
ensure coordinated action across borders.

Tools and Techniques:
To assess and address the gaps in existing habitat management practices, several tools and techniques
were utilized during the restoration project:

Policy Analysis Frameworks:

A comprehensive policy review was conducted to evaluate the strengths, weaknesses, and areas for
improvement in existing policies. This review helped identify underperforming areas and provided a
foundation for developing new strategies. Key areas of focus included:

- Hydrological restoration strategies.

- Integration of species reintroduction with local livelihoods.

- Collaboration among governments, NGOs, and local communities.

Impact Assessments:

Detailed Environmental Impact Assessments (EIA) were conducted to evaluate the ecological and
social impacts of restoration activities, such as dam removal and species reintroduction. This tool was
essential in understanding the long-term implications of restoration actions.

Hydrological Restoration Modeling:

Advanced hydrological models were used to simulate the effects of dam removal and reduced
drainage on water levels and floodplain rejuvenation. These models guided the restoration of natural
flood regimes, which had been disrupted by prior infrastructure development.

Community Engagement and Participatory Planning:

To address gaps in stakeholder integration, the project utilized participatory planning tools, including
community workshops, stakeholder interviews, and collaborative governance structures. Local
communities were actively involved in developing eco-tourism initiatives, such as wildlife observation
tours, and in creating sustainable livelihoods that aligned with conservation goals.

Lessons Learned and Application to Other Restoration Projects:
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Policy and Stakeholder Collaboration:

One of the key lessons from the Danube Delta project was the importance of integrating local
communities, businesses, and international stakeholders in restoration planning. Successful
restoration requires coordinated efforts across sectors and borders. Cross-border cooperation
among Romania, Ukraine, and Moldova ensured a unified approach to managing the Delta’s unique
ecosystems. This lesson is highly relevant to other regions, such as Kosovo, where transboundary
cooperation and community engagement are essential for achieving conservation goals.
Ecological Prioritization and Resilience:

Restoration priorities should focus on the ecological value of habitats, species reintroduction,

and landscape resilience. The Danube Delta project placed significant emphasis on reintroducing



keystone species (wild horses, red deer, water buffalo) to restore natural grazing and other ecological
processes. This approach could be applied to other restoration efforts in similar ecosystems, such as
Kosovo, where the restoration of wetlands and forests could be prioritized.

- Sustainable Economic Development:
Another lesson was the importance of integrating sustainable livelihoods with habitat restoration.
The success of eco-tourism in the Danube Delta showed that aligning economic interests with
conservation goals is key to long-term success. Kosovo, for example, could benefit from developing
eco-tourism and sustainable agriculture as part of its habitat restoration strategy.

Outcomes and Future Prospects

- Restored Ecological Functions:
The restoration has led to the rejuvenation of floodplains, improved water quality, and enhanced
habitats for key species. The success of hydrological restoration, such as the removal of obsolete
dams, has resulted in healthier fish populations and more productive wetlands.

- Community Impact:
Local communities have benefited from the creation of new livelihoods in eco-tourism and sustainable
farming practices. Local participation has fostered greater ownership of the restoration process and
helped align conservation goals with economic development.

- Biodiversity Recovery:
The successful reintroduction of keystone species has led to a significant increase in biodiversity and
the stabilization of populations of threatened species, such as the juvenile eagle owls.

- Ongoing Monitoring and Adaptive Management:
The restoration is not a one-time effort but an ongoing process. Continuous monitoring of species
populations, water quality, and habitat health is critical to ensure that the Danube Delta remains
resilient to future environmental challenges, including the effects of climate change.

Future Vision:

The long-term vision for the Danube Delta restoration includes expanding conservation efforts, monitoring
the ecological health of the region, and integrating local knowledge and adaptive management strategies to
ensure resilience in the face of ongoing environmental change.

Approach to Habitat Restoration
A. Ecological Restoration
- Hydrological Restoration:
- Method: Removal of obsolete dams (10 dams) to restore natural river flow and flooding regimes.
- Impact: Improves water quality, promotes biodiversity, enhances fish spawning grounds, and re-
stores natural floodplain processes.
- Example: Restoring natural flooding patterns on Ermakiv Island to promote wetland rejuvenation
and water retention.
B. Reintroducing Keystone Species
- Species Reintroduction:
- Method: Reintroducing large herbivores (wild horses, red deer, water buffalo, kulan) to restore
natural grazing, which in turn supports landscape diversity.
- Impact: Natural grazing regimes help maintain open landscapes, prevent overgrowth, and stimu-
late vegetation growth, crucial for the regeneration of floodplains and wetlands.
- Example: Release of 63 Konik horses, 40 kulan, and 20 red deer into the Danube Delta ecosys-
tem to restore grazing functions.
C. Wetland and Floodplain Restoration
- Restoration Techniques:
- Method: Restoring marshes, shallow lakes, and river connectivity to support bird populations and
aquatic species.
- Impact: Helps in restoring natural habitats for waterfowl and endemic species like Dalmatian peli-
cans, enhances biodiversity, and improves ecological resilience.
- Example: Restoration of 500 hectares of Tarutino Steppe, improving conditions for wildlife and cre-
ating new habitats.

Social and Economic Development
A. Community Engagement and Nature-based Economy
- Community Involvement:
- Method: Engaging local communities through nature-based tourism (e.g., wildlife hides, observa-
tion towers) and creating a community conservancy model.
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- Impact: Provides economic incentives, fosters local support for restoration, and integrates envi-
ronmental and economic sustainability.

- Example: Eco-ethno festivals and local community events to raise awareness and strengthen local
connection to natural and cultural heritage.

B. Policy Integration and Stakeholder Cooperation
- Cross-Border and Policy Collaboration:

- Method: Working with Romania, Ukraine, and Moldova to establish a transboundary restoration
plan and integrate EU environmental policies (e.g., Natura 2000, Green Deal).

- Impact: Secures legal protection for restored areas and ensures sustainable management across
borders.

- Example: MoU signed between the Danube Delta Biosphere Reserve Authority (DDBRA) and
WWF Romania to collaborate on restoration efforts.

Challenges and Resilience Building
- Barriers to Success:
- Challenges: Managing the tensions between local land use (agriculture, fishing) and large-scale
ecological restoration. Ensuring continued political and financial support.
- Example: The need for ongoing monitoring and maintaining collaboration among stakeholders,
particularly in balancing human activities with ecological needs.
- Resilience and Long-term Sustainability:
- Method: Restoration includes climate resilience strategies like adaptive species management and
promoting biodiversity for future environmental changes.
- Impact: Ensures that the restored ecosystems can withstand the impacts of climate change (e.g.,
flooding, sea-level rise).
- Example: The Danube Delta’s restoration prioritizes flood protection, water quality improvement,
and habitat preservation to mitigate climate change effects.

Outcomes and Future Prospects
- Successes:
- Restored Ecological Functions: Enhanced biodiversity, increased wildlife populations, healthier
aquatic habitats, and improved water quality.
- Community Impact: Creation of new local enterprises in eco-tourism and sustainable agriculture,
increased local engagement, and job opportunities.
- Biodiversity Recovery: Successful reintroduction of key species and stabilization of threatened
populations like the juvenile eagle owls.
- Ongoing Monitoring and Adaptive Management:
- Method: Continuous field data collection, stakeholder interviews, and collaborative design of res-
toration plans ensure adaptive management and ongoing success.
- Future Vision: Expand conservation efforts, monitor long-term ecological health, and integrate
further community-driven restoration efforts.

1. Restoration Approach & Strategy

- Type of restoration: The Danube Delta employs a combination of active and passive restoration
strategies (lordache et al., 2020). Active techniques include dam removal, species reintroduction,
and habitat engineering, while passive restoration relies on natural regeneration and ecological
succession.

- Multiple techniques applied: The project uses techniques such as:

- Rewilding (e.g., reintroducing large herbivores like wild horses and kulan),

- Hydrological restoration (e.g., removal of dams to restore natural flooding patterns),

- Natural regeneration (e.g., allowing wetlands and forests to regenerate through natural process-
es).

- Adaptive management: The project includes an adaptive management plan that is updated based
on continuous monitoring and ecological feedback. Adjustments are made to improve restoration
outcomes, such as refining floodplain restoration techniques or expanding community engagement
efforts (Petrescu et al., 2021).

Ecological Impact & Species Recovery
- Target species/habitats: The restoration targets diverse habitats, including wetlands, marshes, reed
beds, and riparian forests. Key species like the Dalmatian pelican, eagle owl, red deer, wild horses,
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and kulan are the focus of species recovery (Navodaru & Staras, 2012).

Keystone species reintroduced: Keystone species such as wild horses, red deer, and water buffalo
have been reintroduced. These species are crucial for restoring natural grazing regimes, which in turn
help maintain vegetation diversity and promote habitat regeneration. The return of these herbivores
has enhanced the structural complexity of the landscape and facilitated biodiversity recovery (WWF
Romania, 2021).

Evidence of restored ecosystem functions: There is evidence of improved ecosystem functions:
Carbon sequestration in restored wetlands,

Nutrient cycling enhanced by the reintroduction of large herbivores,

Water quality improvement and floodplain rejuvenation following hydrological restoration (Joosten et
al., 2012).

Climate Change Resilience & Mitigation

Carbon sequestration: The restoration of wetlands and forests in the Danube Delta contributes
significantly to carbon sequestration, acting as a carbon sink. Wetlands are particularly effective in
trapping carbon and mitigating climate change (Joosten et al., 2012).

Enhancing resilience to climate change: The restoration increases the Delta’s resilience to climate
change by re-establishing natural floodplain functions, which help in flood control and water retention
during droughts. The restored wetlands also act as buffers against extreme weather events (e.g.,
floods, droughts), providing ecosystem services critical in the face of climate variability.

Global alignment: The project aligns with the UN Decade on Ecosystem Restoration (2021-2030),
promoting nature-based solutions for climate mitigation and adaptation (European Commission,
2020).

Socioeconomic and Human Integration

Balancing conservation with human land use: The project successfully integrates conservation with
human land use, particularly through ecotourism and sustainable grazing programs. It provides
alternatives to traditional farming and fishing practices, contributing to local livelihoods and supporting
community engagement in conservation efforts (WWF Romania, 2021).

Local community involvement: Local communities are actively involved through stakeholder
consultations, community workshops, and participation in eco-tourism development. These efforts
ensure that the restoration is not only ecologically beneficial but also socially inclusive and beneficial
(Rewilding Europe, 2023).

Economic opportunities: The project generates economic opportunities in sectors such as eco-tourism
(e.g., wildlife observation tours), sustainable fishing, and community-driven conservation enterprises.
This creates a nature-based economy that is both environmentally sustainable and economically
viable for local communities (Navodaru & Staras, 2012).

Policy, Governance, and Funding

Support by policies/legal frameworks: The project is supported by a range of policies and legal
frameworks, including the Natura 2000 directives and national conservation laws. The Danube Delta
Biosphere Reserve Authority plays a central role in overseeing the implementation of these policies
(lordache et al., 2020).

Funding sources: Funding comes from a combination of sources, including EU LIFE Programmes,
private foundations (e.g., Arcadia Fund), and Rewilding Europe Capital. These financial mechanisms
ensure long-term sustainability and provide resources for monitoring, species reintroduction, and
habitat restoration (WWF Romania, 2021).

Conflicts with land use interests: There are conflicts between land-use practices (e.g., agriculture
and fishing) and conservation efforts. However, these conflicts are addressed through participatory
planning, stakeholder negotiations, and compromise to ensure that restoration goals align with local
economic interests (Rewilding Europe, 2023).

Measurability, Monitoring & Success Indicators
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Clear, measurable objectives:
- Restoring 40,000 ha of wetlands,
- Reintroducing 10 keystone species,
Increasing biodiversity and improving water quality.
Monitoring tools:
- Satellite imagery for habitat change detection,
- Camera traps for species monitoring,
- Biodiversity surveys and community-based assessments to track ecological health (Petrescu et



al., 2021).
- Long-term tracking: Long-term monitoring is in place to ensure the sustainability of restoration efforts.
Regular data collection informs adaptive management and allows for continuous improvement of
restoration actions.

Scalability & Broader Impact

- Replicability: The Danube Delta restoration model is highly replicable in other wetland and river
systems. Its combination of hydrological restoration, species reintroduction, and community
integration makes it adaptable to other regions, such as the Kosovo wetlands or the Lower Volga
Delta (WWF Romania, 2021).

- Ecological connectivity: The restoration contributes to cross-border ecological connectivity, connecting
habitats in Romania, Ukraine, and Moldova, and supporting migratory species. It strengthens regional
biodiversity networks and aligns with EU biodiversity initiatives like the Green Deal (European
Commission, 2020).

- Integration with regional/national goals: The project is aligned with EU conservation goals and
integrates into the Trans-European Nature Network, contributing to regional conservation strategies
and advancing sustainable development (European Commission, 2020).
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1.1. Challenges of Landscape Restoration

Ecological Challenges

- Invasive species:
While invasive species like Common Carp and Reed Canary Grass are not the central focus of the
project, they present a challenge. Control efforts, such as vegetation management and biological
controls, aim to mitigate their impact on native species and ecosystem functions. The focus on native
species restoration indirectly combats the spread of these invasives.

- Landscape fragmentation:
Fragmentation from human activities has disrupted the Delta’s ecosystem. The restoration project
tackles this by prioritizing hydrological connectivity (e.g., dam removals) and creating ecological
corridors to reconnect fragmented habitats. These measures aim to improve species movement, vital
for the long-term ecological health of the region.

- Ecological corridors:
The creation of ecological corridors enhances connectivity between protected areas, ensuring
that species can thrive in larger, more connected habitats. This approach is critical to maintaining
biodiversity and facilitating the movement of species that were previously isolated.

Socioeconomic Challenges

- Economic pressures on local communities:
The project faces a delicate balance between conservation goals and the economic needs of local
communities dependent on fishing, agriculture, and other traditional land uses. To address this,
the project integrates eco-tourism and sustainable agriculture into the local economy, providing
alternative livelihoods that are compatible with environmental goals.

- Conflicts with traditional land use:
Tensions arise from traditional activities like fishing and agriculture that may conflict with restoration
efforts. However, local involvement through stakeholder consultations ensures that economic
activities are adjusted in ways that support both conservation and livelihoods.

- Economic incentives:
To incentivize conservation, the project offers eco-tourism jobs, promotes wildlife observation
tours, and supports sustainable farming practices. These initiatives reduce dependency on harmful
practices, fostering long-term community support.

Bureaucratic and Policy Challenges
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Bureaucratic hurdles:

Coordination between Romania, Ukraine, and Moldova has created some bureaucratic delays,
especially in regulatory processes and cross-border cooperation. The project mitigates this by
working within existing international agreements and engaging with local authorities to streamline
decisions.

Policy frameworks:

The project is supported by EU policies like Natura 2000 and EU Biodiversity Strategy for 2030.
However, implementation on the ground can be delayed by conflicting national regulations or changes
in political priorities.

Adaptive management:

An adaptive management strategy allows the project to remain flexible, incorporating new findings
and community feedback into ongoing restoration efforts. Monitoring results inform necessary
adjustments, ensuring the project evolves based on real-time ecological data.

Legal and Institutional Barriers

Policy alignment:

The project aligns with EU frameworks like the EU Nature Restoration Law and the EU Biodiversity
Strategy, but national regulations can sometimes create delays or require adaptations. Coordination
across borders is key to overcoming these legal challenges.

Land-use conflicts:

Conflicting land-use interests, particularly in agriculture and infrastructure, pose a challenge. The
project addresses this through collaborative land-use planning and negotiation with local stakeholders
to ensure that restoration efforts do not disrupt essential livelihoods.

Financial and Resource Constraints

Funding mechanisms:

The restoration is supported by EU LIFE funding, national government contributions, and private
foundations. However, ongoing funding is essential for the long-term sustainability of the project.
Financial constraints can limit the scope of certain initiatives, such as large-scale infrastructure
removals or species reintroductions.

Nature-positive financial solutions:

The project aligns with nature-positive financial models by integrating eco-tourism, carbon credits,
and sustainable agriculture. These strategies help ensure that funding remains in line with
environmental goals.

Opportunities for Scaling and Public Engagement

Public engagement:

Public interest in eco-tourism and nature-based solutions supports the project, with efforts to raise
awareness through community events and educational programs. Increased local participation
enhances the success of the restoration efforts.

Rewilding and nature-based economies:

Rewilding initiatives, such as the reintroduction of wild horses and red deer, integrate seamlessly with
nature-based economic opportunities, demonstrating that large-scale restoration can benefit both
biodiversity and local economies.

Ongoing management:

The project incorporates long-term habitat management strategies through continuous monitoring of
species populations, water quality, and ecosystem health. Regular field assessments ensure adaptive
responses to emerging environmental challenges.

Monitoring tools:

Tools such as satellite imagery and biodiversity surveys are used to monitor ecological recovery

and assess the effectiveness of restoration efforts. These monitoring tools also inform adaptive
management approaches, allowing for adjustments based on changing conditions.

The Danube Delta Restoration Project faces a range of ecological, socioeconomic, bureaucratic, and
financial challenges, but its integrated approach, which includes adaptive management, community
engagement, and nature-based economies, provides a solid framework for overcoming these barriers. The
lessons learned from this project can help shape future landscape restoration efforts, particularly in areas
with complex cross-border dynamics and significant human-environment interactions.
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1.2. Ecosystem Restoration Climate Resilience and Socioeconomic Benefits

Climate Resilience & Carbon Sequestration

- Contribution to Climate Adaptation and Mitigation
The Danube Delta restoration project plays a vital role in climate adaptation. The restoration of
wetland ecosystems has enhanced the Delta’s ability to regulate water levels and reduce the risk of
flooding, especially under the increasing frequency of extreme weather events due to climate change.
By restoring natural hydrology, the project contributes to climate resilience by buffering the impacts of
floods and droughts (Danube Delta Biosphere Reserve Administration, 2021).

- Carbon Sequestration Efforts
Wetlands in the Danube Delta serve as significant carbon sinks, sequestering carbon in the
waterlogged soils. As part of the restoration effort, these wetlands are being restored to enhance their
carbon storage capacity, making the Delta a critical player in the region’s climate mitigation strategies.
Studies on wetland restoration globally have shown that this is one of the most cost-effective ways to
sequester carbon (Maltby et al., 2009). The project aligns with global efforts like the Bonn Challenge,
aiming to restore degraded ecosystems and promote carbon sequestration.

- Alignment with Global Climate Goals
The restoration of the Danube Delta aligns with international frameworks such as the Paris
Agreement and the EU Biodiversity Strategy for 2030. Both these global frameworks emphasize the
importance of restoring degraded ecosystems to reduce greenhouse gas emissions and mitigate
climate change (European Commission, 2020). Furthermore, the Danube Delta contributes to the UN
Decade on Ecosystem Restoration and the broader EU Green Deal, aiming to protect and restore
ecosystems across Europe (UN Environment Programme, 2020).

Regional & Cross-Border Collaboration

- Large-Scale, Multi-Country Restoration Initiatives
The Danube Delta spans three countries—Romania, Ukraine, and Moldova—making it a cross-border
environmental restoration initiative. The project is part of larger regional initiatives supported by the
EU Natura 2000 network and the Danube Transnational Programme. Cross-border cooperation is
vital to manage the Delta’s ecosystem comprehensively, ensuring the protection and restoration of
habitats that stretch across national borders (European Commission, 2017).

- Knowledge-Sharing and Joint Governance Frameworks
The collaboration between Romania, Ukraine, and Moldova is supported by frameworks like the
Danube Delta Regional Program. This program fosters policy coordination, sharing of restoration
best practices, and joint management of the Delta’s resources (Danube Delta Biosphere Reserve
Administration, 2021). By working together, the countries ensure that restoration efforts are aligned,
and environmental management strategies are consistent.

- Cross-Border Habitat Connectivity for Biodiversity Conservation
The restoration efforts are also aimed at improving habitat connectivity within the Delta. Ecological
corridors are being restored to link fragmented habitats, enabling species like the Dalmatian pelican
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and European sturgeon to thrive across national borders. This connectivity is vital for maintaining
biodiversity and ecosystem health, as fragmented habitats can lead to reduced genetic diversity and
increased vulnerability of species (European Commission, 2017).

Water & Air Quality Improvement

Water Filtration and Flood Prevention

The restoration of wetlands and floodplain ecosystems in the Danube Delta has improved natural
water filtration processes, reducing nutrient runoff and improving water quality. Wetland vegetation
absorbs excess nutrients and helps maintain the ecological balance of the water systems. This
process also contributes to flood prevention by slowing down water flow and reducing the risk of
catastrophic flooding events (Tockner & Stanford, 2002).

Air Quality Improvement

Although the primary focus of the restoration project is not air quality, the restored ecosystems,
especially forests and wetlands, contribute to air quality by sequestering carbon and reducing
greenhouse gas emissions. The project is expected to contribute indirectly to improving local air
quality by supporting natural processes that stabilize the ecosystem (WWF Romania, 2018).

Community Engagement & Indigenous Stewardship

Locally Driven Restoration Projects

Local communities play a crucial role in the Danube Delta restoration efforts. The project emphasizes
the importance of community involvement, integrating local knowledge into ecosystem management
strategies. This participatory approach helps ensure that restoration goals are achieved in a

socially and culturally appropriate manner. Local stakeholders are also engaged in eco-tourism

and sustainable fishing practices that support long-term ecological and economic benefits (WWF
Romania, 2018).

Capacity-Building and Long-Term Sustainability

One of the project’s goals is to build the capacity of local communities to manage their natural
resources sustainably. By providing training and education programs, the restoration project
empowers locals to engage in conservation activities and ensures that restoration efforts continue
long after the project’s official timeline ends. These capacity-building initiatives help communities to
diversify their livelihoods and integrate sustainable practices into daily life (Danube Delta Biosphere
Reserve Administration, 2021).

Biodiversity Conservation & Pollinator Protection

Restoration of Pollinator Habitats

The Danube Delta restoration project includes efforts to restore habitats for key pollinators and other
keystone species. Wetland areas and reed beds, once restored, provide critical habitats for birds,
amphibians, and insects like pollinators, all of which play a role in maintaining ecosystem functions
(European Commission, 2017). These efforts help ensure that the Delta remains a vital area for
biodiversity conservation.

Agroforestry and Sustainable Farming Practices

Although the Danube Delta is not directly focused on agroforestry, the project integrates sustainable
farming practices into the restoration plan. This includes promoting sustainable fishery management,
agriculture, and forestry practices that coexist with natural habitat restoration. By encouraging these
practices, the project contributes to biodiversity conservation while ensuring the economic viability of
local farming systems (FAO, 2015).

Economic Incentives & Sustainable Livelihoods

Job Creation and Eco-Tourism

The restoration of the Danube Delta has created new economic opportunities for local communities.
Eco-tourism has become a key industry in the region, attracting visitors interested in the biodiversity
of the Delta. This provides jobs in tourism, guiding, conservation, and sustainable agriculture. Eco-
tourism is a significant source of revenue, contributing to both environmental conservation and
economic growth (WWF Romania, 2018).

Payment for Ecosystem Services (PES)

The project has also introduced Payment for Ecosystem Services (PES) programs, which offer
financial incentives to local communities and stakeholders who contribute to ecosystem restoration.
These programs help ensure that local people benefit economically from the restoration efforts and
are motivated to maintain healthy ecosystems in the long term (Wunder, 2005).

Health & Disease Prevention

Annex 1-2-3: Importance of Habitat Restoration

13



Ecosystem Restoration and Zoonotic Disease Risks

While the primary focus of the Danube Delta restoration is environmental, the restoration of wetlands
and forests can reduce risks related to zoonotic diseases. Healthy ecosystems support the natural
balance of species, which can help reduce the transmission of diseases from animals to humans
(Keesing et al., 2010). The project emphasizes human-wildlife coexistence, which is essential for
minimizing health risks and fostering positive interactions between local communities and wildlife.

Education & Awareness

2

© » N

Environmental Education Programs

The restoration of the Danube Delta includes educational and awareness programs aimed at raising
local knowledge about the importance of wetlands and biodiversity. These programs empower local
communities, schools, and visitors with the tools to understand the benefits of ecosystem restoration
and encourage long-term involvement in conservation (WWF Romania, 2018).
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1.3. Monitoring Habitat Restoration: Strategies, Frameworks, and Tools
Monitoring Frameworks and Evaluation Systems

Baseline Inventory & Reference Points

The Danube Delta restoration project initiated a comprehensive baseline inventory to assess the
ecological conditions before restoration activities began. This inventory includes habitat assessments,
species surveys, and water quality monitoring to establish reference points for evaluating progress.
These reference points provide a clear comparison for post-restoration conditions and allow for
adaptive management (Danube Delta Biosphere Reserve Administration, 2021).

Measurement, Reporting, and Verification (MRV) Systems

The project employs robust monitoring and evaluation (M&E) systems to ensure transparency and
credibility in the restoration process. Regular data collection on key ecological indicators (e.g.,

water quality, vegetation cover, species diversity) is reported through structured systems, allowing
stakeholders to assess and verify progress. This approach aligns with international restoration
standards, ensuring that the project’s outcomes are measurable, credible, and aligned with EU and
global environmental goals (WWF Romania, 2018).

Multiple Indicators Approach

The Danube Delta restoration project uses a holistic approach to monitoring, utilizing multiple
ecological indicators. These include biodiversity indicators (such as species abundance and
richness), ecosystem function metrics (e.g., hydrological changes), and ecosystem service indicators
(e.g., carbon sequestration and water filtration). This multifaceted approach helps to track restoration
success across different dimensions, providing a comprehensive evaluation of the project’s impact
on both the ecosystem and the local communities (Danube Delta Biosphere Reserve Administration,
2021).

Adaptive Management

Adaptive management is a cornerstone of the Danube Delta restoration project. The project’s
strategies are continuously refined based on real-time monitoring data and ecological feedback. This
iterative process ensures that restoration actions can be adjusted as needed to improve ecological
outcomes or address unforeseen challenges. For example, hydrological management strategies are
adjusted based on water level monitoring, ensuring the Delta’s wetlands are managed for optimal
biodiversity outcomes (WWF Romania, 2018).

Technological and Data-Driven Monitoring Approaches

Remote Sensing & Satellite Imagery

Satellite imagery, particularly from Sentinel-2 and Copernicus satellites, is used extensively to monitor
land cover changes and vegetation health within the Danube Delta. These tools provide a large-scale,
high-resolution view of the ecosystem, tracking wetland vegetation, floodplain dynamics, and overall
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habitat structure. This remote sensing data complements ground-based surveys, offering a cost-
effective way to assess habitat changes over time (European Commission, 2017).

Drones & UAVs

In addition to satellite imagery, the Danube Delta restoration project utilizes drones (Unmanned
Aerial Vehicles or UAVs) to conduct localized, high-resolution monitoring of specific restoration areas.
Drones provide detailed aerial surveys of smaller sites within the Delta, allowing for more precise
tracking of vegetation regrowth, water body restoration, and wildlife habitat recovery. This technology
also allows for real-time data collection, which is crucial for adaptive management decisions (Danube
Delta Biosphere Reserve Administration, 2021).

Machine Learning & Al Tools

The project explores the use of machine learning and Al tools for predictive analysis of ecological
trends. These technologies are being investigated for their potential in identifying early signs of
ecological decline, such as invasive species outbreaks or habitat fragmentation, allowing for proactive
intervention. Al-based systems may also aid in analyzing the large volumes of data generated by
satellite and UAV imagery, helping to identify patterns that might otherwise go unnoticed (WWF
Romania, 2018).

Open-Access Data Platforms

The Danube Delta project leverages open-access data platforms like Restor.eco to aggregate and
visualize global restoration data. These platforms allow the project to share data with international
stakeholders, improving transparency and enabling comparisons with other restoration efforts. By
engaging with such platforms, the Danube Delta team contributes to the global restoration community
and helps improve the visibility of successful restoration strategies (Restor.eco, 2021).

Ground-Based Ecological Monitoring

Biodiversity Surveys

Biodiversity monitoring is a key part of the Danube Delta restoration project. Regular surveys track
species richness, abundance, and population dynamics, particularly for key species such as the
Dalmatian pelican and European sturgeon. These surveys provide vital data on the effectiveness

of restoration activities in increasing biodiversity and supporting keystone species (Danube Delta
Biosphere Reserve Administration, 2021).

Soil Health Analysis

Restoration activities in the Danube Delta also focus on soil health, particularly in floodplain and
wetland ecosystems. Soil health indicators, such as nutrient levels and organic matter content, are
regularly assessed to determine the success of wetland restoration in recovering soil fertility. These
analyses help assess the long-term sustainability of the restored habitats and their ability to support
biodiversity (WWF Romania, 2018).

Wildlife Monitoring

To track the movement and adaptation of species, the project uses advanced wildlife monitoring
techniques, including camera traps, GPS tracking, and radio collars. These tools help gather data
on species’ responses to restoration efforts, particularly migratory birds and large mammals, offering
insights into how species are adapting to habitat changes and how connectivity corridors are
functioning (Danube Delta Biosphere Reserve Administration, 2021).

Community Engagement and Knowledge Integration

Local Ecological Knowledge (LEK)

The Danube Delta restoration project incorporates Local Ecological Knowledge (LEK) from
communities living in and around the Delta. This traditional knowledge is invaluable for understanding
local species, hydrological patterns, and past land-use practices. By integrating LEK into monitoring
efforts, the project ensures that restoration strategies are culturally appropriate and locally supported
(WWF Romania, 2018).

Citizen Science Initiatives

The project also engages local residents and visitors in monitoring activities through citizen science
initiatives. Tools like iNaturalist allow community members to contribute data on biodiversity, which
helps augment formal monitoring efforts. These initiatives not only enhance data collection but also
foster greater public awareness and involvement in conservation efforts (Danube Delta Biosphere
Reserve Administration, 2021).

Socioeconomic Impact Monitoring

The socioeconomic impacts of restoration are regularly monitored through community surveys

and interviews. These assessments evaluate how local livelihoods, especially in sectors like eco-
tourism and sustainable fishing, are improving as a result of restoration activities. By tracking

these socioeconomic indicators, the project ensures that the restoration process also benefits local
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communities economically (WWF Romania, 2018).

Carbon Market Integration and Climate Change Mitigation

Carbon Sequestration Assessment

The Danube Delta restoration project includes ongoing assessments of carbon sequestration potential in

restored wetlands. Wetlands in the Delta have significant carbon storage capacity, and monitoring these

areas ensures that the project’s climate mitigation goals are being met. Carbon sequestration rates are

tracked, and findings contribute to global efforts to combat climate change (WWF Romania, 2018).

- Carbon Credit Certification

While the project is not currently focused on carbon credits, it aligns with broader EU and global
carbon accounting frameworks, ensuring that the restoration activities contribute to emissions
reductions. As the restoration efforts progress, the potential for carbon credit certification may
become an integral part of the project’s future sustainability plan (Danube Delta Biosphere Reserve
Administration, 2021).

10. Danube Delta Biosphere Reserve Administration (2021). Monitoring and Restoration of the Danube Delta Ecosystem. Retrieved from
www.ddbra.ro

11. European Commission (2017). Danube River Basin Management Plan: Second Cycle of the EU Water Framework Directive.

12. WWF Romania (2018). Danube Delta Rewilding Project: Monitoring and Evaluation. Retrieved from www.wwf.ro

13. Restor.eco (2021). Global Restoration Data Aggregation Platform. Retrieved from www.restor.eco

1.4 The Role of Partnership Development in Habitat Restoration

The Danube Delta Rewilding project exemplifies how partnership development serves as a central pillar
in successful landscape-scale ecological restoration. Through multi-level stakeholder engagement, cross-
sector collaboration, and a strong commitment to capacity building, the project delivers not only ecological
but also socio-economic transformation. Below is a synthesis of how each partnership-related theme
manifests in the case study, along with key lessons learned.

Stakeholder Engagement & Collaboration

The Danube Delta Rewilding initiative, coordinated by Rewilding Europe in partnership with WWF-
Romania, Rewilding Ukraine, and the Danube Delta Biosphere Reserve Authority, demonstrates a multi-
stakeholder approach rooted in continuous dialogue and trust-building (Rewilding Danube Delta 2021).
These actors collaborate with local fishers, farmers, protected area managers, and private landowners.
Local communities are involved in planning and implementation, while business partners support
sustainable tourism and conservation enterprises.

The project’s participatory approach has deepened through Living Danube Partnership activities, where
stakeholders contribute to rewilding vision development, particularly around wetlands and floodplain
restoration. This inclusive governance structure fosters co-ownership and improves implementation
legitimacy (WWF Romania 2018).

Lesson learned: Building trust through ongoing engagement and local participation is essential for long-
term success and community buy-in.

Social & Ecological Justice

Although the Danube Delta region lacks officially recognized Indigenous populations, the project centers
equity by engaging marginalized rural populations. It supports traditional, low-impact livelihoods such as
reed harvesting and small-scale fishing, while ensuring fair benefit-sharing through capacity building and
economic diversification programs (WWF Romania 2020).

Restoration activities—such as removing dykes or restoring wetland connectivity—are co-developed with
community input, aligning ecological recovery with socioeconomic benefits. These include eco-tourism,
wildlife guiding, and sustainable fishery development (Rewilding Europe 2021).

Lesson learned: Restoration can address environmental degradation and rural marginalization
simultaneously when benefits are locally rooted and shared.

Legal & Policy Frameworks

The initiative operates within a robust EU policy context, particularly aligning with the EU Biodiversity
Strategy, Habitats Directive, and Water Framework Directive. The project works closely with public agencies
to ensure full legal compliance for interventions such as rewetting floodplains and modifying hydrological
infrastructure (European Commission 2017).

Strong collaboration with Danube Delta Biosphere Reserve Authority enables transparent and well-
regulated action planning and evaluation (Danube Delta Biosphere Reserve 2021).
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Lesson learned: Alignment with national and EU-level policies and legal frameworks enhances credibility
and unlocks funding and political support.

Knowledge Sharing & Capacity Building

The project acts as a knowledge hub, facilitating exchanges between scientists, NGOs, local practitioners,
and international actors. Regular workshops, cross-border exchanges with Ukrainian counterparts, and
training in monitoring tools like iNaturalist or drone operation are common (Rewilding Danube Delta 2022).
The capacity-building focus empowers local rangers, fishers, and tourism entrepreneurs to act as stewards
of restoration, creating lasting institutional memory and ecological awareness (WWF Romania 2019).
Lesson learned: Empowering local actors with both ecological and economic knowledge builds resilience
into restoration governance.

Multi-Sectoral Partnerships

The project thrives on multi-sectoral synergies, combining efforts from conservation NGOs, academic
institutions, tourism businesses, and government entities. For example, collaborations with WWF, the
Rewilding Europe Capital initiative, and private safari and wildlife tourism ventures link environmental goals
with economic sustainability (Rewilding Europe Capital 2020).

Rewilding Europe also facilitates public-private partnerships by supporting nature-based enterprises
through micro-loans and mentoring.

Lesson learned: Multi-sector partnerships provide financial diversity and policy reach, ensuring project
longevity.

Adaptive Management & Resilience

Adaptive management is central to the project. Monitoring informs iterative decision-making, especially in
water level regulation and habitat connectivity strategies (WWF Romania 2018). Restoration activities are
frequently reassessed based on both ecological feedback and stakeholder perspectives.

Crucially, the cross-border structure involving Romania and Ukraine builds ecological and political
resilience, ensuring connectivity across national boundaries.

Lesson learned: Flexibility and feedback systems are vital in dynamic landscapes vulnerable to climate
change and socio-political fluctuations.

Case Study-Specific Outcomes & Challenges

The project has led to measurable ecological recovery, including the return of species like the Dalmatian
pelican, greater numbers of fish species, and wetland bird populations (Danube Delta Biosphere Reserve
2021). Economically, eco-tourism and local entrepreneurship have expanded, particularly around
birdwatching and guided wildlife tours.

Challenges include land tenure complexities, especially in wetland zones under mixed ownership, and
aligning stakeholder interests around rewetting or floodplain conversion (Rewilding Europe 2021).
Nevertheless, these are addressed through dialogue, flexible planning, and demonstrating ecosystem
service benefits.

Lesson learned: Clear ecological gains and socio-economic incentives can help navigate land-use conflict
and institutional inertia.

The Danube Delta Rewilding Project demonstrates that partnership development is not a support function—
but the very engine of successful restoration. It highlights the need for early collaboration, long-term local
engagement, and integration of ecological and economic goals. By aligning with EU policy, leveraging
community knowledge, and fostering adaptive, inclusive governance, the project stands as a model for
large-scale, resilient restoration in complex social-ecological landscapes.

Danube Delta Biosphere Reserve Administration. 2021. Annual Monitoring and Restoration Report. Tulcea: DDBRA.

European Commission. 2017. EU Action Plan for Nature, People and the Economy. Brussels.

Rewilding Danube Delta. 2021. “Partnerships.” hitps://rewilding-danube-delta.com.

Rewilding Europe. 2021. Rewilding Europe Annual Review 2020-2021. Nijmegen: Rewilding Europe.

Rewilding Europe Capital. 2020. Nature-Based Enterprises in the Danube Delta: Investment Case Studies. Nijmegen: Rewilding Europe.
WWF Romania. 2018. Living Danube Partnership: Wetland Restoration Case Studies. Bucharest: WWF-Romania.

WWF Romania. 2019. Training Report: Community-Based Restoration Practices. Bucharest.
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1.5 The Role of Policies and Legal Frameworks in Landscape Restoration

The Danube Delta Rewilding initiative, led by Rewilding Europe and WWF-Romania in collaboration with
the Danube Delta Biosphere Reserve Authority, provides a valuable model for understanding how legal
frameworks and policy structures can support large-scale, community-integrated ecological restoration.
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Policy Support for Large-Scale Restoration

- Alignment of policies with restoration goals: The Danube Delta benefits from robust policy
alignment at national and EU levels. As part of the EU Natura 2000 network and designated as a
UNESCO Biosphere Reserve, the area enjoys protection under the EU Habitats and Birds Directives.
These frameworks support biodiversity, climate adaptation, and wetland rehabilitation goals (Helmer
et al. 2012).

- Regulatory inconsistencies: Although policies are largely supportive, challenges arise when
sectoral policies (e.g., agriculture or fisheries subsidies) contradict conservation aims. For example,
local practices like overfishing and illegal grazing sometimes persist due to inadequate enforcement
or conflicting incentives.

- Legal barriers: Habitat restoration can be delayed by bureaucratic processes and permitting
requirements, especially when modifying hydrological infrastructure or implementing species
reintroductions. For instance, feasibility studies and multiple agency approvals were required before
preparing for red deer and beaver releases (Helmer et al. 2012).

Legal Frameworks for Rewilding and Habitat Restoration

- Protection mechanisms for restored landscapes: The Danube Delta’s legal status as a Biosphere
Reserve enables core protection zones with buffer areas that allow sustainable use. This zoning
model supports restoration while enabling local livelihoods (Helmer et al. 2012).

- Legal classification of semi-wild grazing: While not fully institutionalized, the delta employs free-
ranging horses in Letea Forest, highlighting the need for legal clarity on the status and management
of semi-wild herbivores in rewilding contexts. Future frameworks may need to recognize these as vital
ecological agents.

- Coherence of species reintroduction laws: The reintroduction of species like red deer and
beaver has required cross-institutional cooperation, permits, and health regulation compliance. This
case highlights the need for harmonized wildlife policies, particularly across national borders (e.g.,
Romania and Ukraine) (Helmer et al. 2012).

- Case-specific innovations: The proposed community conservancies in Sfantu Gheorghe and
Letea aim to create locally governed rewilding zones. These reflect innovative legal thinking around
devolving conservation rights and management responsibilities to local stakeholders through
agreements and MoUs (Helmer et al. 2012).

Addressing Legal and Regulatory Barriers

- Outdated laws: Legacy regulations around land use and species management often limit flexibility. In
the Danube Delta, for instance, outdated fisheries and land tenure laws can slow restoration activities
or prevent adaptive land-use zoning.

- Need for legal derogations: Restoration involving free-roaming herbivores and species
reintroductions may require exemptions from agricultural or veterinary regulations. The Danube
Delta’s case reveals a need for more adaptive interpretations of such rules.

- Simplified regulation for enclosed projects: As more rewilding projects utilize enclosures during
early phases, streamlined permitting processes are essential. In the delta, species reintroduction
projects underwent complex health and habitat assessments before approval (Helmer et al. 2012).

- Health and welfare regulation: The welfare of reintroduced species like beavers must comply with
EU animal health directives. The Danube Delta project coordinated with veterinary authorities and
research institutions (ICAS) to meet legal standards.

Importance of Early Legal Planning

- Legal scoping in planning: The Danube Delta initiative began with legal reviews and stakeholder
consultations to ensure early buy-in from local authorities and communities. This included land-use
mapping, business inventories, and discussions with CA Rosetti and Sfantu Gheorghe municipalities
(Helmer et al. 2012).

- Securing land: While much of the land is state-owned or under communal tenure, WWF and
Rewilding Europe facilitated agreements with local governance bodies. Tools such as MoUs, long-
term access agreements, and zoning plans played a key role.

- Private ownership role: Although the delta has limited private ownership, future expansion of
community conservancies may involve negotiating access or conservation agreements with private
landholders.

Policy Innovations and Opportunities
- Impact of the EU Nature Restoration Law: Although not fully implemented at the time of the project,
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the proposed law offers a promising framework to legally mandate restoration targets. The Danube
Delta could serve as a pilot site to demonstrate compliance with EU-wide targets for wetlands and
river systems.

- Experimental frameworks: The initiative’s proposal for community conservancies represents a
testbed for decentralizing conservation governance —aligning with global models like Namibia’s
CBNRM.

- Abandoned lands as restoration zones: The delta includes underutilized agricultural zones now
targeted for rewetting. Policy support for rewilding these areas has come from EU rural development
funds and local government cooperation.

- Alignment with biodiversity and climate goals: The restoration aligns with both EU biodiversity
strategies and climate adaptation plans, particularly through wetland restoration, carbon sequestration
in reed beds, and water retention.

Overcoming Bureaucratic Barriers

- Streamlining governance: The Danube Delta Biosphere Reserve Authority serves as a centralized
governance body, facilitating coordination across different sectors. However, the interface between
local, regional, and EU policy remains complex.

- Simplifying permits: The project team worked with authorities to develop permitting pathways for
restoration infrastructure, rewilding enterprises, and ecotourism ventures. Efforts are underway to
create model procedures for replication elsewhere.

- Clear targets: Restoration planning includes specific ecological outcomes, such as the return of key
species and the rewetting of priority zones. These are measured through ecological monitoring and
biodiversity indicators.

- Human-wildlife coexistence: Policy development around coexistence, especially regarding large
herbivores and carnivores, is in early stages. Legal guidance is needed to balance local safety
concerns with ecological integrity.

Strengthening the Legal Foundation for Restoration

- Restoration and climate adaptation: Wetland restoration in the Danube Delta supports flood
mitigation, water purification, and biodiversity, directly contributing to climate adaptation goals.

- Environmental rights and public participation: The delta rewilding initiative incorporates
community participation in planning, aligning with the principles of the Aarhus Convention—
particularly in access to information, participation in decision-making, and access to justice.

- Monitoring and transparency: The Danube Delta Biosphere Reserve Authority, alongside NGOs,
monitors progress and publicly reports outcomes. Transparency and independent evaluations build
legal and institutional trust.

1. Helmer, W., S. Widstrand, F. Schepers, and Staffan Widstrand/Rewilding Europe. 2012. “Rewilding Europe: A New Strategy for an Old
Continent.” In Rewilding European Landscapes, edited by Henrique M. Pereira and Laetitia M. Navarro, 185-202. Springer. https://
rewilding-danube-delta.com

Rewilding Europe. 2021. “Legal Frameworks for Rewilding.” Accessed March 2025. https://rewilding-danube-delta.com/search/legal/
WWF Romania. 2020. Local Livelihoods and Rewilding Synergies in the Danube Delta. Bucharest.

Danube Delta Biosphere Reserve Authority. 2021. Annual Monitoring and Restoration Report. Tulcea: DDBRA.
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1.6 Funding and Economic Aspects of Habitat Restoration

Securing Financial Resources for Large-Scale Ecosystem Restoration

The restoration of ecosystems, particularly on a large scale such as in the Danube Delta, requires
innovative financing strategies that blend public and private resources. This strategic approach has proven
essential for implementing long-term restoration projects that also aim to revitalize the local economy.

Diverse Funding Sources

- Public Financing Public grants have been a cornerstone of the Danube Delta restoration efforts. For
example, the Endangered Landscapes Programme (ELP) provided a grant of €2.1 million in 2018,
which played a pivotal role in the restoration of 40,000 hectares across Romania, Moldova, and
Ukraine. This type of funding is crucial for large-scale, transnational projects that aim to address
environmental challenges across borders (Rewilding Danube Delta, 2024).

- Private Investments Private sector involvement has been instrumental in funding habitat restoration,
particularly through collaborations with organizations like Rewilding Europe Capital. By engaging with
private investors, the project aligns economic development with ecological preservation. Through
partnerships, local businesses and landowners are encouraged to invest in conservation practices
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that offer long-term returns in the form of ecotourism and sustainable resources.

A key example includes the integration of nature-based tourism businesses, such as Jenica Dimanche
Pension in Sfantu Gheorghe, Romania, which received a REC loan in 2014 to support eco-tourism and
wildlife tours. This highlights how private investments can directly contribute to local businesses that thrive
on the sustainable management of the landscape (Rewilding Danube Delta, 2024).

Innovative Financial Instruments

The combination of public grants and private investments through blended finance mechanisms has been
instrumental in mitigating the risks associated with large-scale restoration projects. This model encourages
further investment from stakeholders who may otherwise hesitate to commit due to perceived financial
risks. By sharing financial responsibility between public and private entities, the project has been able to
secure the necessary funds for ongoing restoration activities (Mansourian et al., 2019).

This is particularly evident in the Danube Delta Restoration Project, where blending funding from different
sources has not only bolstered restoration activities but also provided a framework for sustainable financial
models in conservation.

Nature-Based Solutions (NBS) and Economic Opportunities

Integrating NBS for Financial and Ecological Gains

The use of Nature-Based Solutions (NBS) in the restoration of the Danube Delta has been instrumental
in fostering economic opportunities while ensuring ecological benefits. By leveraging NBS, the project
promotes sustainable practices that benefit both nature and local communities.

- Sustainable Business Models A major thrust of the restoration project has been the development
of sustainable business models that align with conservation goals. The promotion of ecotourism in
restored landscapes, such as the creation of eco-trails, watchtowers, and bird-watching hides on
Ermakiv Island and other locations, provides an avenue for local communities to benefit financially
from restored ecosystems. These activities create income streams from tourism while educating
visitors on the importance of wetland and floodplain ecosystems (Schwarz, 2010).

For instance, Eco-park Kartal in Ukraine has become a key ecotourism site, offering visitors an
opportunity to interact with wildlife such as water buffalo and observe diverse waterfowl. This not only
supports tourism but also preserves biodiversity and provides local employment (Rewilding Danube
Delta, 2024).

- Bioeconomic Ventures Initiatives like the reintroduction of water buffalo and wild horses have created
new opportunities for wildlife tourism. These bioeconomic ventures enhance biodiversity and generate
revenue through activities such as wildlife photography and guided tours. Furthermore, the sale of
local products, such as delta honey, local teas, and Bessarabian brynza cheese, derived from the
restored ecosystems, strengthens the local economy and provides an additional income source for
communities (Rewilding Danube Delta, 2024).

Business Models for Financial Sustainability

The long-term sustainability of habitat restoration projects depends on the ability to create business models
that benefit both the environment and the local communities. One of the project’s goals has been to build
financial literacy among local entrepreneurs, equipping them with the knowledge and tools to create
businesses that leverage the restored natural environment. These ventures not only promote conservation
but also drive economic growth, providing jobs in sectors such as ecotourism and sustainable fisheries
(Schwarz et al., 2006).

Community-Driven Models

Active participation from local communities in restoration activities ensures that the economic benefits of
restoration, including employment opportunities and sustainable livelihoods, are equitably distributed. For
instance, Sfantu Gheorghe in Romania has developed its own nature-based enterprises, fostering a strong
local commitment to conservation efforts. Community engagement in these areas is vital to ensuring that
the restoration is not only ecologically successful but also economically viable (Schwarz et al., 2006).

Policy and Market-Based Incentives for Conservation Finance

Government and Financial Institutions’ Role

National and EU-level policies have played a critical role in promoting conservation finance. By aligning with
national environmental policies and EU frameworks, the Danube Delta restoration project has been able to
access subsidies and grants that support both public sector and private sector involvement in ecosystem
restoration. These policies are designed to incentivize investments in ecosystem services such as flood
protection, water purification, and biodiversity conservation, which have clear economic benefits for both
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communities and governments (Schwarz et al., 2006).

Emerging Financial Instruments

Beyond traditional funding sources, innovative financial instruments such as carbon markets have been
explored for ecosystem restoration projects. Through these markets, the Danube Delta could potentially
generate carbon credits from restored wetlands and floodplains, creating additional revenue streams that
can support ongoing conservation efforts (Mansourian et al., 2019).

However, the integration of carbon markets into restoration funding faces challenges such as regulatory
complexity, upfront implementation costs, and the need for monitoring and verification of carbon
sequestration. Despite these challenges, green bonds and other impact investment mechanisms can help
bridge the gap between environmental and financial objectives (Schwarz, 2010).

The Role of Carbon Markets in Landscape Restoration

Voluntary Carbon Markets

The potential for wetland restoration in the Danube Delta to generate carbon credits presents a promising
funding opportunity. By restoring large wetland areas, the project could tap into the growing voluntary
carbon markets, which allow organizations to offset their carbon emissions by purchasing credits from
verified restoration projects.

However, the complexities of engaging with carbon markets are a challenge. Monitoring and verification of
carbon sequestration, though enhanced by technological advancements such as satellite imagery, remain
high-cost factors in the implementation of such initiatives (Schwarz et al., 2006).

Barriers and Risks in Carbon Markets

Navigating the regulatory landscape of carbon markets requires specialized expertise. Moreover, the
implementation costs for monitoring and verification of carbon credits can be high. However, advancements
in satellite technology and remote sensing are helping to lower these costs, making it more feasible for
restoration projects like the Danube Delta initiative to engage with carbon markets.

Future Directions in Restoration Financing

Scaling Up Restoration Financing

The success of the Danube Delta restoration project serves as a model for expanding ecosystem
restoration efforts globally. The integration of local, national, and international financing mechanisms,
including blended finance, carbon markets, and private investments, presents a roadmap for scaling up
restoration initiatives in other regions (Faivre et al., 2018).

Integration of Ecosystem Services into National Accounts

The incorporation of ecosystem services into national accounting systems can enhance the financial
viability of restoration projects. By recognizing the value of natural capital and the economic benefits it
provides, such as improved fisheries, tourism revenue, and flood protection, governments and businesses
are more likely to invest in large-scale restoration projects (Schwarz et al., 2006).

In conclusion, the economic and funding strategies behind the restoration of the Danube Delta highlight
the significant potential of ecosystem restoration to drive both ecological recovery and economic growth.
Through innovative financing mechanisms, nature-based solutions, and cross-border collaboration, the
project sets an example for other global restoration initiatives, showcasing the profound financial and
ecological benefits of restoring large-scale landscapes.

9. Cox, E., etal. 2022. “Cost Analysis of Agricultural Polder Restoration in the Danube Delta.” Environmental Economics, 12(2): 55-67.

10. Ebert, H., et al. 2009. Floodplain Restoration in the Danube River Basin: Economic and Ecological Implications. Vienna: World Wildlife
Fund for Nature.

11. Faivre, M., et al. 2018. Danube Delta Restoration: Assessing the Role of Wetland Habitats in Sustainable Development. Vienna: WWF.

12. Mansourian, S., et al. 2019. Financing Habitat Restoration: Lessons from the Danube Delta. Environmental Policy and Governance
Journal, 29(5): 458-469.

13. Rewilding Danube Delta. 2024. “Restoring the Heart of Europe’s Wetlands.” Accessed April 9, 2025. www.rewildingdanubedelta.org.

14. Schwarz, U, et al. 2006. “Floods in the Danube River Basin: Flood Risk Mitigation for People Living Along the Danube and the Potential
for Floodplain Protection and Restoration.” Working Paper, World Wildlife Fund for Nature, Vienna.

15. Schwarz, U. 2010. “Assessment of the Restoration Potential Along the Danube and Main Tributaries.” Working Paper for the Danube
River Basin. Vienna: WWF.

1.7 Species Selection for Reintroduction in Habitat Restoration

Ecological Role and Keystone Species

The Danube Delta Rewilding Project emphasizes the importance of key species in ecosystem restoration,
such as Konik horses, water buffalo, and Tauros. These species play an essential role in natural grazing,

preventing overgrowth of vegetation, and maintaining wetland and grassland habitats (Rewilding Danube
Delta, “What We Are Doing: Wilder Nature”). They help restore the natural dynamics of herbivores in the
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ecosystem, a crucial aspect of rewilding efforts.

The role of red deer, beavers, and golden jackals in restoring ecological balance is similarly emphasized,
as these species support biodiversity by shaping vegetation and contributing to predator-prey relationships
(Endangered Landscapes Programme, “Danube Delta”).

However, challenges arise in managing herbivore populations, particularly when predators like wolves

are absent, leading to potential overgrazing by species like deer and wild boar (Rewilding Danube Delta,
“Taking Animals into Account”).

Historical Baselines vs. Ecological Function

The project is guided by the principle that ecological function is more important than merely returning
ecosystems to their historical baselines. For instance, the beaver reintroduction in the Danube Delta,

even though the species may not have been present in the region for centuries, is considered a critical
step towards restoring hydrological and vegetation dynamics (Rewilding Danube Delta, “Species
Reintroduction”).

Similarly, the red deer and golden jackal reintroductions are aimed at restoring vital ecological roles,
despite changes in habitat and climate. These species are considered to contribute positively to modern
ecosystems, rather than solely reflecting the past composition of species (Rewilding Danube Delta, “Wilder
Nature”).

Biogeography and Habitat Suitability

The selection of species for reintroduction in the Danube Delta is informed by biogeographical factors. For
instance, the reintroduction of beavers in the lower Danube is supported by their gradual recolonization of
areas in Romania, where suitable wetland habitats have been restored (Rewilding Danube Delta, “What
We Are Doing: Wilder Nature”). Similarly, the release of water buffalo and Konik horses on islands such
as Ermakiv and Kubanu is supported by habitat evaluations and the availability of suitable grazing areas
(Rewilding Danube Delta, “Species Reintroduction”).

The Tarutino Steppe in Ukraine, where species such as Kulans and European fallow deer have been
successfully reintroduced, serves as another example of biogeographical considerations. These species
are suited to the steppe landscape and contribute to habitat restoration by grazing and maintaining
vegetation dynamics (Endangered Landscapes Programme, “Danube Delta”).

Monitoring and Adaptive Management

Monitoring is an integral component of the Danube Delta Rewilding Project. The reintroduced species

are continuously tracked using GPS collars and camera traps to assess their impact on the ecosystem

and ensure their successful integration (Rewilding Danube Delta, “Taking Animals into Account”).
Furthermore, the beaver monitoring project in the lower Danube provides valuable insights into the species’
recolonization process (Rewilding Danube Delta, “Species Reintroduction”).

Adaptive management is employed to adjust reintroduction strategies based on real-time data. For
example, the introduction of wild horses in the Danube Delta was closely monitored to ensure the species’
adaptation to the environment (Rewilding Danube Delta, “What We Are Doing: Wilder Nature”).

Socio-Political Considerations and Community

Involvement The success of reintroduction efforts hinges on the engagement of local communities. In
Romania, a 2017 research project examined local attitudes towards species such as the golden jackal, wild
boar, and wolf, underscoring the importance of understanding human-wildlife dynamics (Rewilding Danube
Delta, “Taking Animals into Account”). Additionally, the project involves community outreach to foster
cooperation and mitigate conflicts between humans and wildlife (Endangered Landscapes Programme,
“Danube Delta”).

The introduction of wild grazing species such as Tauros in the Sfantu Gheorghe region supports eco-
tourism, providing additional economic benefits to local communities (Rewilding Danube Delta, “What We
Are Doing: Wilder Nature”).

Long-Term Viability and Ecosystem Resilience

The long-term success of the rewilding project is contingent on the resilience of the ecosystem and the
adaptability of reintroduced species to changing environmental conditions. For example, the reintroduction
of Kulans in Ukraine marked the first wild birth of the species in the region in centuries, demonstrating the
adaptability of this species to the Tarutino Steppe (Endangered Landscapes Programme, “Danube Delta”).

Challenges of Ecological and Human Factors
Integration Human-wildlife conflict remains a significant challenge. In the Danube Delta, the reintroduction
of large herbivores such as red deer and wild boar necessitates careful management to avoid conflicts with
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local agriculture and livestock. The implementation of non-lethal deterrents and compensation schemes is
essential to ensure peaceful coexistence (Rewilding Danube Delta, “Species Reintroduction”).
Furthermore, maintaining support from local governments and private landowners is crucial for the
continuation of rewilding efforts, ensuring that land use aligns with species reintroduction goals
(Endangered Landscapes Programme, “Danube Delta”).

Financial and Logistical Support

The financial viability of the project is sustained through partnerships with local governments, NGOs, and
EU funding. For instance, the EU Horizon 2020 project has provided crucial resources for the reintroduction
of species like eagle owls and red deer (Rewilding Danube Delta, “What We Are Doing: Wilder Nature”).
The logistical aspects of the project, including habitat restoration and species monitoring, are supported
through these partnerships.

1. Endangered Landscapes Programme. “Danube Delta.” Accessed April 9, 2025. https://www.endangeredlandscapes.org/project/danube-
delta/.

2. Rewilding Danube Delta. “Species Reintroduction.” Accessed April 9, 2025. https://rewilding-danube-delta.com/search/
species+reintroduction+/.

3. Rewilding Danube Delta. “Taking Animals into Account.” Accessed April 9, 2025. https://rewilding-danube-delta.com/news/taking-animals-
into-account/.

4. Rewilding Danube Delta. “What We Are Doing: Wilder Nature.” Accessed April 9, 2025. https://rewilding-danube-delta.com/what-we-are-
doing/wilder-nature/.

5. Rewilding Danube Delta. “Feasibility Study for Beaver Reintroduction.” Danube Delta. Accessed April 9, 2025. https://dtp.interreg-danube.
eu/uploads/media/approved_project_output/0001/48/1bc7e7a87c87f736946ab3c98fe275296cd7698e.pdf.

6. Endangered Landscapes Programme. “Kulans and Fallow Deer in the Tarutino Steppe.” Accessed April 9, 2025. https://
endangeredlandscapes.org/project/kulans-fallow-deer-tarutino-steppe/.

1.8 Site Selection for Habitat Restoration

The Danube Delta, a UNESCO World Heritage site, is home to an extraordinarily rich biodiversity but has
long been subjected to human-induced impacts. The selection of sites for the ongoing restoration efforts
under the Danube Delta Rewilding Project is based on a combination of ecological, socio-economic, and
practical considerations. Each criterion chosen for site selection has played a critical role in determining
which areas offer the greatest potential for ecological recovery while balancing the needs of the local
communities. Below, the key strategies used to identify restoration sites in the Danube Delta are outlined.

Ecological Considerations in Site Selection

Abiotic Factors

Climate conditions were a major determining factor in selecting sites for restoration. The Danube Delta’s
unique position, where freshwater from the Danube River meets the salty waters of the Black Sea,
demands that restoration efforts account for the region’s climate variability, including seasonal temperature
fluctuations and precipitation patterns. Given that climate change may further exacerbate these shifts, it
was crucial to focus restoration on areas that could support the dynamic nature of the delta. The selection
criteria targeted regions where natural hydrological processes could be restored to buffer against climate
impacts, focusing on re-establishing floodplains and wetlands that are resilient to these climate changes.
Soil and water quality were also central to site selection. Restoration efforts focused on areas where
water quality could be improved by reconnecting the Danube River with its floodplains. In particular, sites
with degraded water quality due to agricultural runoff or industrial pollution were prioritized, where natural
filtration could be restored by wetlands, which would help reduce pollution loads and support both aquatic
and terrestrial species. Areas with healthy soil conditions, able to support the restoration of native plant
species and maintain stable ecosystems, were chosen. The priority was to restore natural nutrient cycling
through the careful selection of sites that could aid in remediating soil and water pollution, improving water
retention, and reducing the salinity levels that hindered natural biodiversity.

Physical disturbances, both natural and anthropogenic, played a role in the selection of restoration sites.
Sites that had experienced significant human-induced disturbances, such as the construction of dikes

or canals, were targeted for restoration due to their potential for recovery. These areas, while degraded,
offered opportunities for ecological restoration if human barriers, such as dikes, could be removed, allowing
for natural flooding and the return of native species. For instance, areas where the hydrological flow of the
river had been altered were prioritized to restore natural water dynamics and floodplain processes.

Biotic Factors

The existing biodiversity in potential restoration sites was another key consideration. Areas with a relatively
high level of biodiversity but facing significant threats from habitat loss or fragmentation were selected for
restoration efforts. Restoration was targeted at sites where the reintroduction of keystone species, such

as Tauros cattle and sturgeons, could help improve the trophic structure of the ecosystem. The careful
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identification of sites that could support such species was integral to ensuring the success of the rewilding
process, as these species play vital roles in maintaining ecosystem balance and health.

The habitat connectivity between fragmented ecosystems was also an important criterion in the selection
process. Restoration areas were strategically chosen to ensure that ecological corridors were restored,
allowing species to migrate, breed, and thrive in interconnected habitats. By re-establishing these corridors,
the project aimed to link fragmented wetlands, forests, and grasslands, providing animals like otters, wild
boars, and sturgeons with safe passageways. This would enhance gene flow, ensure species survival, and
restore ecological processes across the entire delta.

Reference Models and Baselines

The shifting baselines concept played a central role in site selection for the restoration project. Recognizing
that the delta’s ecosystems had been severely altered by human activities, the goal was not to restore the
land to its pre-degradation state but to ensure it could support key ecological functions. The Danube Delta
Rewilding Project used historical data—such as old maps, aerial photographs, and local testimonies—

to identify areas where previous ecosystems had been disrupted but still held potential for ecological
restoration. This approach allowed for the selection of areas that could benefit from a more functional
restoration model, ensuring that ecosystems would provide essential services like water filtration and flood
regulation once restored (Rewilding Danube Delta, “Danube Delta and Areas”).

Socio-Economic Considerations in Site Selection

Land Use and Competing Interests

Land tenure and ownership were key factors in determining where restoration efforts would take place.
The Danube Delta spans three countries—Romania, Ukraine, and Moldova—with varying land ownership
patterns. In areas where land was privately owned or used for agriculture, it was critical to engage
landowners early in the process. Sites were selected based on the feasibility of gaining landowner
cooperation, ensuring that restoration projects could proceed smoothly without legal or bureaucratic
barriers. Areas that offered potential for ecotourism or sustainable agriculture practices were prioritized,
as these sites provided local communities with long-term economic incentives tied to conservation efforts.
The selection of these sites was based on the idea that successful restoration projects must also create
economic benefits for the local population.

Stakeholder Engagement and Indigenous Knowledge

Effective stakeholder engagement was crucial for the selection of restoration sites in the Danube Delta
Rewilding Project. Recognizing the deep connection between local communities and the land, the project
team understood that the active involvement of local people was essential for ensuring the sustainability

of the restoration efforts. The project made deliberate efforts to engage with local communities, fishermen,
landowners, and indigenous groups to gather insights on traditional land management practices that had
been effective in preserving the region’s biodiversity. For example, local knowledge about areas that had
been historically used for sustainable fishing or controlled grazing provided valuable guidance in identifying
regions where ecological balance had been maintained through these practices. These areas, although
affected by more recent land-use changes, still held significant ecological potential for restoration. By
reviving traditional practices—such as controlled water management techniques used by local fishermen
or sustainable grazing practices that maintained open meadows and supported native plant species—the
project was able to identify areas for restoration that had already been partially preserved through human
interaction.

In particular, certain regions where floodplain management practices had historically been in place, such as
the seasonal use of specific floodplain areas for grazing, were prioritized. These practices helped maintain
biodiversity by ensuring the floodplain’s natural dynamics were not completely interrupted. In areas like
Sulina, the traditional methods of grazing by local herders and natural flood regulation contributed to the
persistence of wetlands and biodiversity even as other parts of the delta were drained or altered by modern
agricultural practices. The inclusion of Indigenous knowledge was also essential. For example, indigenous
communities in the delta had a rich understanding of how to maintain the balance between aquatic and
terrestrial ecosystems. Their traditional approaches to fishing cycles, seasonal harvesting, and plant
regeneration were integrated into the restoration strategy, ensuring that ecological processes aligned with
cultural practices. This integration of local knowledge not only aided in selecting sites with high restoration
potential but also ensured that the restoration efforts were socially acceptable and culturally relevant to the
communities involved. By incorporating these practices, the project avoided imposing a one-size-fits-all
solution and instead allowed for a restoration approach that was attuned to both ecological recovery and
community sustainability.
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Practical Considerations in Site Selection

Accessibility and Logistics

Site accessibility played a significant role in selecting areas for restoration, especially considering the vast
and remote nature of the Danube Delta. The project prioritized areas that could be easily accessed for both
restoration activities and subsequent monitoring. Remote areas were selected where logistical challenges
could be overcome through improvements in infrastructure, such as the construction of access roads and
the installation of monitoring stations. These sites were also chosen for their capacity to accommodate the
long-term monitoring of restoration efforts, allowing for adaptive management strategies to be implemented
as ecological changes occurred.

Sustainability and Long-Term Management

Sustainability was central to the selection of restoration sites in the Danube Delta Rewilding Project.

Areas that demonstrated stable hydrological conditions, such as the Murgea Marsh and Mica Delta, were
prioritized because their natural water flow and wetlands were less disturbed by human activities. These
areas were seen as having the potential to support long-term ecological processes, making them more
resilient to future environmental challenges, including the effects of climate change.

For instance, sites like Razim-Sinoe Lake, which have retained their natural hydrological functions, were
key targets for restoration because they naturally maintain water levels and biodiversity. By restoring

these areas, the project aims to allow for self-sustaining ecosystems that don’t require constant human
intervention. This approach ensures that these ecosystems can naturally regulate water quality, mitigate
floods, and maintain biodiversity without excessive human interference.

The Danube Delta’s floodplains, which once experienced regular flooding from the river, were also a major
focus. These floodplains are naturally resilient because they can absorb excess water during heavy rains,
reducing the risk of flooding in surrounding areas. By reintroducing natural water dynamics and restoring
connections between the river and the floodplains, the project works to make these areas more resistant to
the impacts of climate change, such as increased rainfall and rising sea levels.

The project team also focused on regions with relatively low human disturbance, such as Dunavatu de Jos.
These areas had less pressure from agriculture, industry, or urbanization, and thus showed more potential
for self-sustaining recovery. Additionally, some sites, like Vadeni Wetlands, were selected for their capacity
to maintain natural processes like sediment deposition and nutrient cycling, which are crucial for long-term
ecological health.

In all these areas, the aim was to create ecosystems capable of managing themselves over time. The
project also focused on adaptive management strategies, which involve monitoring environmental changes
and making adjustments to restoration efforts as needed. For example, water levels in restored floodplain
areas will be regularly monitored, and changes will be made to ensure that these ecosystems continue to
function as effectively as possible, even in the face of climate uncertainty.

Comprehensive Integration of Factors

The Danube Delta Rewilding Project adopted a multidisciplinary approach, considering both the ecological
characteristics of potential restoration sites and their socio-economic context. The combination of scientific
data, historical knowledge, and community involvement helped the project team select the most suitable
areas for restoration. The project emphasizes collaboration among ecologists, local communities, and
landowners, ensuring that the restoration process was both ecologically viable and socially accepted. This
integrative approach ensures that restoration efforts benefit not only the environment but also the local
communities who depend on the delta for their livelihoods (Rewilding Danube Delta, “Danube Delta and
Areas”).

In conclusion, the Danube Delta Rewilding Project provides a model for successful site selection in
large-scale habitat restoration initiatives. By focusing on key ecological, socio-economic, and practical
considerations, the project has effectively identified sites that offer the highest potential for ecological
recovery. The project demonstrates that careful site selection, when coupled with stakeholder engagement
and adaptive management, can lead to the restoration of critical ecosystems and the enhancement of
biodiversity for future generations.

1.  Rewilding the Danube Delta. “Danube Delta and Areas.” Accessed April 2025. https://rewilding-danube-delta.com/danube-delta-and-
areas/.

2. Rewilding the Danube Delta. “Wilder Nature: The Danube Delta Rewilding Project.” Accessed April 2025. https://rewilding-danube-delta.
com.

3. The Danube Delta: Europe’s Wetland Treasure. 2020. “An Overview of the Danube Delta Ecosystem and Restoration Challenges.”
https://www.researchgate.net/publication/226950436_Strategies_for_the_Sustainable_Development_in_the_Danube_Delta_in_Romania_
Ukraine_and_Moldavia.

4. Danube Delta Rewilding. 2020. “Danube Delta Restoration and Rewilding Efforts.” Accessed April 2025. https://www.

endangeredlandscapes.org/wp-content/uploads/2020/03/Danube_web.pdf.
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1.9 Education and Wilderness Exploration

The Danube Delta Rewilding Project goes beyond ecological restoration; it is about creating meaningful
connections between people, the environment, and local communities through education, experiential
learning, and the development of nature-based businesses. Through innovative strategies, the project

uses education and wilderness exploration to foster understanding, instill pride in the local ecosystem, and
ensure the long-term sustainability of rewilding efforts. This approach not only benefits the environment but
also promotes sustainable economic opportunities for local communities. By connecting people with nature,
the project creates a lasting impact on public perceptions, strengthens community ties, and promotes
conservation.

Education and Cultural Shifts in Rewilding

Education is fundamental in shifting attitudes towards nature and fostering a sense of environmental
responsibility. The Danube Delta Rewilding Project has actively worked to increase awareness of the
region’s biodiversity and ecological interdependencies. Through programs such as the “Living Danube
Delta” campaign, which involved over 16 schools across Romania, Ukraine, and Moldova, students have
been able to engage with the Delta’s ecosystems firsthand. This campaign not only educates youth about
the importance of rewilding but also encourages them to become future leaders in conservation (Rewilding
Danube Delta, “Living Danube Delta Education Campaign”).

By providing knowledge and direct exposure to the environment, the project ensures that young people
grow up with a deep appreciation for their natural surroundings. For instance, the Pelican Camp provides
an opportunity for local children to learn about sustainable fishing practices, as well as the importance of
biodiversity in supporting the local economy. This integration ensures that local people feel empowered,
seeing themselves as stewards of the land rather than passive beneficiaries of the project’s work (Rewilding
Danube Delta, “Pelican Camp Connects Kids with Pelicans”).

The integration of Traditional Ecological Knowledge (TEK) and Local Ecological Knowledge (LEK) plays
a crucial role in the restoration process. The project has actively incorporated these knowledge systems
into its education initiatives, respecting local customs and practices while also creating new opportunities
for community engagement (Miller et al., 2021). For example, the Pelican Camp provided an opportunity
for local children to learn about sustainable fishing practices, as well as the importance of biodiversity in
supporting the local economy. By incorporating TEK into educational activities, the project strengthens
the bond between local communities and their environment, encouraging long-term stewardship and
respect for the land. Additionally, the Pelicam Film Festival showcased local films and photographic
exhibitions, connecting cultural heritage with the region’s natural beauty and encouraging a greater public
understanding of the value of rewilding (Rewilding Danube Delta, “Pelicam Film Festival”).

Wilderness Exploration and Human-Nature Connections

The Danube Delta is an extraordinary place that provides countless opportunities for wilderness
exploration. The project capitalized on this by organizing immersive outdoor experiences that help people
connect with nature on a deeper level. Nature-based tourism has been a powerful tool for fostering these
connections. Through initiatives like the Danube Delta Rewilders Club and Rewilders Danube Delta Camp,
young people and local communities were given the chance to experience the Delta’s natural wonders

up close. These experiences go beyond simply observing nature—they provide hands-on, experiential
learning, such as monitoring wildlife, restoring habitats, and participating in sustainable farming practices
(Rewilding Danube Delta, “Danube Delta Rewilders Club”).

One of the most significant efforts was the development of ecotourism infrastructure in key locations across
the Delta. This included building birdwatching hides on Ermakiv Island, where visitors can admire the
region’s diverse waterfowl population, or developing excursion routes through the Tarutino Steppe, a newly
restored ecopark. These projects help visitors experience the Delta’s biodiversity while simultaneously
supporting local businesses. Local guides and hospitality providers offer tours, accommodations, and
meals, generating income for the community while raising awareness about the region’s ecological
significance (Rewilding Danube Delta, “Ermakiv Island Bird Watching Hide”).

Through such initiatives, the project fosters environmental stewardship by giving people the tools and
knowledge to appreciate the value of natural spaces. These interactions with the landscape create lasting
memories that strengthen people’s emotional connection to the land, making them more likely to support
long-term conservation efforts.

Youth empowerment is at the heart of the project’s strategy. By offering young people the opportunity

to participate in nature-based activities, the project instills a sense of environmental responsibility. The
Danube Delta Rewilders Club is a key example of this initiative, encouraging youth to take an active role

in conservation. Club members participate in activities such as river monitoring, wildlife observation, and
habitat restoration. These experiences not only deepen their connection to the Delta but also equip them
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with the skills necessary to become future environmental leaders (Rewilding Danube Delta, “The Danube
Delta Rewilders Club”).

Additionally, youth programs like the Pelicam Film Festival and Tarutino Steppe ecopark foster creativity
and engagement by blending cultural and environmental education. These programs encourage young
people to explore the intersection of nature and art, further cultivating a sense of pride and emotional
attachment to their local ecosystems (Rewilding Danube Delta, “Pelicam Film Festival”).

Reconceptualizing Human-Nature Relationships

The Danube Delta Rewilding Project challenges conventional views of human interaction with the
environment. Rather than focusing on human control or domination of nature, it promotes a philosophy

of coexistence —recognizing that human well-being and ecological health are inseparable. Educational
initiatives support this philosophy by providing experiential learning that shows participants how
ecosystems can thrive when left to recover naturally, with minimal human intervention.

One way the project has communicated this shift in mindset is through public outreach campaigns and
media engagement. For example, the “Fresh Perspectives on the Danube Delta” photo exhibition, created
in partnership with the Pelicam Film Festival, celebrated the beauty of the Delta’s restored landscapes.
Through stunning visuals, the exhibition invited the public to appreciate the Delta’s recovery and the
potential for future restoration efforts (Rewilding Danube Delta, “Fresh Perspectives on the Danube Delta”).
This shift toward coexistence is also reflected in the project’s emphasis on sustainable livelihoods. By
promoting nature-based tourism, local communities are encouraged to see the economic potential of
preserving rather than exploiting the land. Restaurants, guesthouses, and local products (e.g., honey,
herbal tea, and brynza cheese) are all part of this broader vision, where nature restoration directly
contributes to community well-being (Staffan Widstrand, “Restoring Nature and Generating Income”).

Practical Education Models for Rewilding

The Danube Delta Rewilding Project integrates both formal and informal educational methods to ensure
broad engagement with the community. Schools are an essential part of this effort, with programs like

the Living Danube Delta campaign offering students the chance to explore the Delta’s ecosystems while
learning about restoration practices. Field trips to restoration sites, such as Pelican Camp and nature
reserves, allow students to engage with real-world rewilding activities, making the concepts they learn in
the classroom more tangible and meaningful (Rewilding Danube Delta, “Living Danube Delta Education
Campaign”).

The project also supports local businesses by training community members in nature-based
entrepreneurship. For instance, Jenica Dimanche Pension, a guesthouse in Sfantu Gheorghe, received
support to expand its eco-tourism offerings, including wildlife tours, meals made from local products, and
cultural experiences. Workshops with the local community have helped entrepreneurs develop sustainable
businesses that align with the rewilding efforts. These businesses, such as eco-friendly restaurants and
artisanal product makers, benefit from the increasing interest in the Delta’s unique biodiversity and heritage
(Rewilding Danube Delta, “Sfantu Gheorghe Nature-Based Entrepreneurial Opportunities”).

The project’s outreach extends beyond local communities to international audiences. The project has
successfully collaborated with organizations like the Pelicam Film Festival and the ROWMANIA Festival to
promote the Delta’s rewilding efforts. These festivals not only showcase the Delta’s natural beauty but also
create platforms for global dialogue on the importance of ecosystem restoration. Documentaries like “The
Fish Trail” and photo exhibitions serve as powerful tools to reach a wider audience, highlighting the role of
rewilding in restoring ecosystems and promoting nature-based tourism (Rewilding Danube Delta, “The Fish
Trail Documentary”).

Furthermore, the project has engaged regional governments and local stakeholders in creating long-term
strategies for sustainable land use and ecotourism development. By supporting infrastructure projects,
such as watchtowers and eco-trails, the project ensures that nature tourism is not only sustainable but also
provides a source of income for local communities (Rewilding Danube Delta, “Ermakiv Island Bird Watching
Hide”).

The Danube Delta Rewilding Project showcases how education, experiential learning, and nature-based
businesses can work together to create lasting connections between people and their environment.
Through wilderness exploration, youth empowerment, and the integration of local ecological knowledge,
the project has fostered a deep sense of ownership and pride in the Delta’s natural beauty. By promoting
sustainable livelihoods and nature tourism, the project has helped create a business case for the wild,
where conservation and economic development go hand in hand. As these strategies continue to unfold,
the Danube Delta Rewilding Project sets a powerful example of how education, community engagement,
and ecotourism can help ensure the long-term success of rewilding initiatives.
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Annex 2: Case Study Overview: The Lynx reintroduction in the Iberian
highlands
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Figure 4. The Lynx Keystone Chain: Reintroduction to Restoration
Introduction

Location: Iberian Highlands, Spain

Significance: The Iberian Highlands, located in central-eastern Spain, are one of the continent’s most
extensive natural landscapes. Spanning Mediterranean forests, steppes, and dramatic canyons, the
area hosts rich biodiversity and serves as a priority region for large-scale ecological restoration.
Objective: To enhance ecological functionality and biodiversity through large-scale rewilding.

The restoration of Iberian lynx habitat, including corridor creation and prey recovery. The project
aims to create a resilient, self-regulating ecosystem, rebuilding trophic chains, increasing carbon
sequestration, reducing fire risk, and promoting sustainable livelihoods rooted in nature-based
economies.

Key Habitats: Mediterranean forests, grasslands, steppes, and river canyons, comprising protected
areas like the Serrania de Cuenca, Alto Tajo, and Montes Universales.

Landscape Size: 850,000 ha, with over half designated as protected areas under the Natura 2000
network.

Focal Species: The Iberian lynx, once extinct in the region due to habitat loss and decline in prey
populations, is the focal species for reintroduction efforts. Other species targeted for rewilding
include the Iberian ibex, Przewalski’s horse, Cinereous vulture, bearded vulture, and tauros.

Document Review
Existing Documents and Policies Reviewed
- Rewilding Europe’s official documentation on the Iberian Highlands project, outlining objectives,
strategies, and key conservation outcomes in the region.
- LIFE LynxConnect project materials detailing objectives, methodologies, and progress regarding
Iberian lynx reintroduction and habitat restoration efforts.
- Endangered Landscapes Programme reports on climate change mitigation and habitat restoration in
the Iberian Highlands, emphasizing landscape-scale ecological interventions.
- IUCN Red List assessments on species conservation status, particularly for the Iberian lynx and other
native species in the region.
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- National and Regional Biodiversity Action Plans outlining Spain’s and Portugal’s commitments to
habitat protection, species restoration, and conservation goals for endangered species.

- EU Biodiversity Strategy for 2030, providing policy frameworks relevant to habitat restoration,
protected area management, and species recovery efforts.

- Reports from the European Commission on financial support mechanisms and projects related to
biodiversity restoration, including LIFE and Horizon 2020 programs.

- Scientific publications on rewilding methods, lynx population dynamics, and habitat connectivity,
offering insights into evidence-based approaches for restoration in fragmented landscapes.

Assessment of Current Practices
The Iberian Highlands rewilding project involves a range of ecological restoration practices aimed at
reviving biodiversity. This includes the reintroduction of keystone species, habitat restoration efforts such
as reforestation and the creation of wildlife corridors, and the restoration of prey populations (particularly
rabbits) crucial for the survival of the Iberian lynx.
Challenges persist in the restoration process, particularly regarding habitat fragmentation, the competition
with other carnivores, and human-wildlife conflicts. These issues require continuous monitoring and
management. Current practices include:
- Lynx Habitat Restoration: Establishing protected areas, reforestation of lynx-preferred habitats, and
creating corridors to reduce fragmentation.
- Prey Species Reintroduction: Efforts to restore rabbit populations, which are essential for the lynx’s
diet, have been integrated into habitat restoration initiatives.
- Human-Wildlife Conflict: Increased lynx populations can lead to livestock predation, causing
tensions with local communities. Current management includes conflict mitigation strategies.

Identification of Gaps
Through a review of current practices and consultations with stakeholders, several critical gaps in the
Iberian lynx reintroduction efforts in the Iberian Highlands have been identified:

- Fragmentation of Suitable Habitat: Despite ongoing restoration efforts, habitat fragmentation
remains a significant issue. The Iberian Highlands are marked by a fragmented landscape with a
lack of continuous corridors connecting different lynx populations. This impedes the movement and
genetic exchange of lynx populations, affecting their long-term viability. Current habitat restoration
efforts focus on isolated areas, but without more comprehensive landscape connectivity, lynx
populations are at risk of isolation, reducing their genetic diversity.

- Prey Availability and Restoration: One of the primary threats to lynx survival is the scarcity of prey,
particularly the European rabbit, which constitutes the majority of the lynx’s diet. While some efforts
have been made to increase rabbit populations through habitat restoration and disease control (e.g.,
myxomatosis and rabbit haemorrhagic disease), these actions have not been fully integrated into the
broader lynx habitat restoration efforts. The ongoing decline of rabbit populations in some areas limits
the potential for successful lynx reintroduction.

- Human-Wildlife Conflict: As lynx populations increase, so do the potential conflicts with local human
populations, particularly with livestock farmers. Livestock predation by lynx can lead to tensions
between conservationists and farmers. Current management plans have not sufficiently addressed
the prevention of human-wildlife conflict. There is a need for more robust strategies, such as
improved livestock protection methods and compensation schemes for farmers, to mitigate negative
interactions between humans and lynx.

- Monitoring and Data Gaps: While some monitoring programs are in place to track lynx populations
and habitat health, there is a lack of comprehensive, long-term data on lynx behavior, habitat use,
and population dynamics. Without adequate monitoring, it is challenging to assess the effectiveness
of restoration interventions and adapt management strategies accordingly. Further investment in data
collection and the development of more advanced tracking technologies is needed to bridge this gap.

- Cross-Border Coordination and Integrated Management: The Iberian lynx is not confined to
Spain but also inhabits regions of Portugal. However, cross-border coordination between Spain
and Portugal regarding habitat restoration, management practices, and monitoring is limited. A
more integrated, transboundary management approach is needed to ensure the success of lynx
reintroduction efforts across the entire Iberian Peninsula. Coordinated actions across borders would
allow for more efficient habitat restoration, better prey management, and more effective mitigation of
human-wildlife conflicts.

- Public Awareness and Stakeholder Engagement: While some communities are actively engaged
in lynx conservation, there is still a lack of widespread public awareness about the importance of
lynx reintroduction and the broader ecosystem benefits. Efforts to increase community support and
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local involvement in lynx conservation could be strengthened. Enhanced public education campaigns
and stakeholder engagement efforts are essential to secure long-term support for habitat restoration
projects and reintroduction programs.

Tools and Techniques

To assess and address the gaps in existing habitat management practices, several tools and techniques
were utilized during the Iberian lynx reintroduction in the Iberian Highlands rewilding project:

Habitat Suitability Modeling: To determine the most appropriate areas for lynx reintroduction,
habitat suitability models were used. These models integrate data on environmental factors

such as vegetation type, terrain, prey availability, and human activity. By analyzing these factors,
conservationists can identify the areas where habitat restoration efforts should be focused to ensure
optimal conditions for lynx survival. These tools also allow for the prediction of areas where future
lynx populations may thrive, facilitating better planning and more targeted restoration actions.

Prey Population Management: One of the most crucial aspects of the lynx reintroduction effort is
the management of prey populations, particularly the European rabbit. Techniques such as rabbit
monitoring surveys, disease control (e.g., vaccination programs against rabbit hemorrhagic disease),
and habitat restoration for prey species were used. Additionally, the use of supplementary feeding
programs in areas with low prey availability helped ensure that the lynx had sufficient food during

the early stages of reintroduction. These methods were integrated into the habitat restoration plan to
address the critical issue of prey scarcity.

Camera Traps and Telemetry: The monitoring of lynx populations and their movements is a key
component of assessing the success of the reintroduction. Camera traps and GPS collars were

used extensively to track lynx behavior, territoriality, and health. Camera traps are placed in strategic
locations within lynx habitats to monitor presence and activity, while GPS collars provide detailed
information on lynx movements across the landscape. These tools enable researchers to assess how
well lynx are adapting to their new environment, including their ability to establish home ranges, find
mates, and reproduce.

Genetic Monitoring and Management: Genetic diversity is critical for the long-term viability of lynx
populations. To monitor genetic diversity and prevent inbreeding, genetic samples (e.g., from scat or
hair) were collected and analyzed. This data helps researchers track the genetic health of the lynx
population and identify any potential issues related to inbreeding depression. Genetic management
strategies, such as the translocation of individuals from different populations, are used to maintain
genetic diversity and support the overall health of the population.

Ecological Restoration Techniques: In addition to lynx-specific tools, general ecological restoration
techniques were employed in the Iberian Highlands to improve overall habitat quality. These included
controlled burns to enhance forest regeneration, invasive species control, and reforestation efforts

to restore key habitats such as oak and juniper forests. These restoration practices help to improve
biodiversity, creating a more suitable environment for lynx and other native species. The restoration of
these habitats contributes to the broader goals of ecosystem resilience, ensuring that the landscape
can support a variety of species, including the lynx.

Stakeholder Engagement and Community Involvement: To address potential conflicts and
promote local support, tools for community engagement were vital. Public awareness campaigns,
stakeholder meetings, and collaborative workshops were organized to ensure that local communities,
including farmers, landowners, and conservationists, were informed and involved in the project.

By involving local stakeholders in the restoration efforts, the project not only fostered a sense of
ownership but also helped to identify and mitigate issues such as human-wildlife conflict early on.
These social tools were essential for ensuring long-term sustainability and cooperation.
Cross-Border Collaboration: Given the Iberian lynx’s cross-border habitat between Spain and
Portugal, the restoration project utilized tools for cross-border collaboration. Joint action plans, shared
databases, and coordinated monitoring efforts were developed between Spanish and Portuguese
conservation organizations. These tools allowed for synchronized management of lynx habitats, as
well as consistent tracking of lynx movements and population health across the international border,
ensuring a holistic approach to conservation.

Lessons Learned and Application to Other Restoration Projects

Stakeholder Engagement

Early and continuous dialogue with private landowners and rural communities was essential,
especially as much of the lynx range lies on privately owned land. Co-designed agreements and local
stewardship reduced human-wildlife conflict and encouraged active participation.
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- Adaptive Management
Management strategies were responsive to changing ecological conditions, including adjusting lynx
release sites based on telemetry data and prey abundance, particularly in response to fluctuations in
wild rabbit populations.

- Science-Based Approaches
Advanced tools such as GPS tracking, habitat suitability modeling, and genetic analysis guided
release planning, ensured minimal inbreeding, and improved survival rates post-release.

- Ecological & Socio-Economic Integration
The lynx served as a charismatic umbrella species, helping to link biodiversity goals with rural
revitalization — promoting wildlife tourism, conservation-linked entrepreneurship, and land-use
diversification.

- Cross-Border Cooperation
Coordinated efforts between Spain and Portugal supported lynx movement corridors across the
border, harmonized monitoring protocols, and built a shared conservation vision for the species
across biogeographical units.

- Long-Term Commitment
Over two decades of sustained EU funding (e.g., LIFE projects) and institutional support from NGOs
and regional governments underscored the importance of continuity in rewilding large carnivores.

Future Prospects

- Scaling Up Rewilding: Plans are in place to expand rewilding efforts, including the reintroduction of
other species such as wild horses and vultures, to enhance ecosystem dynamics.

- Strengthening Ecological Corridors: Initiatives aim to restore and secure wildlife corridors between
Spain and Portugal, facilitating natural dispersal and reducing habitat fragmentation.

- Community Engagement: The project emphasizes collaboration with local communities to promote
sustainable nature-based economies, such as ecotourism, thereby supporting both conservation and
local livelihoods.

- Monitoring and Research: Ongoing monitoring of lynx populations, prey availability, and habitat
conditions is crucial to adapt management strategies and ensure long-term success.
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2. Restoration Approach & Strategy

The Iberian Highlands Rewilding Project serves as a pioneering example of habitat restoration, with a
particular focus on the reintroduction of the Iberian lynx (Lynx pardinus). This project is critical not only for
the survival of a flagship species but also for the regeneration of an entire Mediterranean ecosystem. The
Iberian lynx, once the most endangered wild cat in the world, plays a vital role as a restoration catalyst
species. Though not a classical keystone predator, its ecological, cultural, and landscape-level impacts
make its reintroduction a cornerstone of the Iberian Highlands’ environmental strategy.

Restoration Approach & Strategy

The Iberian Highlands Rewilding Project uses a combination of active and passive restoration approaches,
with a strong emphasis on active restoration to ensure the successful reintroduction of the Iberian lynx.
Active Restoration: The lynx reintroduction is the centerpiece of active restoration. This includes

the release of captive-bred lynx, intensive post-release monitoring, and the strategic restoration of
Mediterranean habitats to support prey populations —particularly the European rabbit (Oryctolagus
cuniculus), a keystone prey species whose decline had a cascading impact on the food web (Lépez-Bao et
al. 2018[6]). Disease management, habitat provisioning, and prey supplementation have all been necessary
to ensure lynx survival.
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Passive Restoration: Abandoned agricultural land and underused forests are allowed to regenerate
naturally. This encourages the recovery of native vegetation and ecological corridors critical for lynx
movement and hunting behavior (Gémez-Baggethun et al. 2013).
Multiple Techniques:
- Rewilding: The lynx, as a flagship and umbrella species, supports broader conservation targets.
Its presence enhances attention, funding, and policy support for ecological restoration, indirectly
benefiting numerous taxa (Molinari-Jobin et al. 2012).
- Habitat Engineering: Artificial dens, reforestation, rabbit warrens, and wildlife corridors help structure
a landscape suitable for lynx survival (Jiménez et al. 2020).
- Natural Regeneration: Reducing human pressure allows ecosystems to rebuild organically in low-
intervention zones (Fernandez et al. 2017).
Adaptive Management Plan: Monitoring through GPS collars, camera traps, and remote sensing allows
the project to adaptively respond to lynx behavior, mortality, and breeding. Habitat suitability and rabbit
densities are constantly evaluated, adjusting interventions to optimize ecological conditions (Carvalho et al.
2018; Gonzalez et al. 2020).

Ecological Impact & Species Recovery
Target Species and Habitats: The Iberian lynx and its Mediterranean habitat—open woodlands, scrub,
and dehesa—are both restoration priorities. This approach ensures functional landscapes that support not
just lynx, but a network of other species (Moreno et al. 2019).
Lynx as Restoration Catalyst: Though it preys mostly on rabbits, the lynx indirectly affects vegetation
dynamics and broader food webs. By regulating rabbit populations and promoting landscape heterogeneity,
its presence helps reduce overbrowsing and facilitates vegetation regeneration. Furthermore, lynx
reintroduction contributes to mesopredator control, indirectly influencing trophic structures by shaping the
distribution of smaller carnivores (Jiménez et al. 2020; Lopez-Bao et al. 2018).
Evidence of Ecosystem Function Restoration:

- Vegetation Recovery: Greater plant cover and species richness in areas with lynx presence.

- Biodiversity Increases: Rising populations of small mammals, raptors, and invertebrates in restored

areas (Molinari-Jobin et al. 2012; Gonzélez et al. 2020).
- Trophic Cascade Effects: Lynx presence modifies rabbit behavior and distribution, reducing their
ecological pressure on plant communities.

Climate Change Resilience & Mitigation
Carbon Sequestration and Forest Restoration
Restoring lynx habitats also aids in carbon sequestration. The Mediterranean woodlands and
scrublands that the lynx once roamed are critical for carbon storage, and reforesting these areas helps
capture atmospheric carbon. This is important for mitigating climate change, particularly in light of the
Mediterranean region’s vulnerability to droughts and wildfires (Gonzéalez et al. 2020).

Enhancing Ecosystem Resilience
The lynx reintroduction project contributes to the resilience of ecosystems in several ways:

- Prevention of Overgrazing: By reintroducing the lynx, the project prevents herbivores, especially
rabbits, from overgrazing native vegetation. This maintains the integrity of plant communities, thus
reducing soil erosion and enhancing the land’s capacity to retain moisture—critical in the face of
increasing droughts due to climate change (Moreno et al. 2019).

- Wildfire Prevention: Restored ecosystems, with improved vegetation cover and healthy biodiversity,
are better at mitigating wildfire risks. The lynx contributes indirectly to this by promoting the balance of
herbivore populations that prevent overgrazing and vegetation degradation (Carvalho et al. 2018).

Alignment with Global Initiatives
This project is in line with global restoration goals, including the UN Decade on Ecosystem Restoration,
which aims to combat land degradation, improve biodiversity, and contribute to climate change mitigation
efforts. By restoring lynx habitats and improving overall biodiversity, the Iberian Highlands Project helps
meet international targets for both biodiversity protection and climate resilience (Lépez-Bao et al. 2018).
Scalability and broader impacts
- Replication Potential: The lynx reintroduction in the Iberian Highlands sets a model for
Mediterranean and European rewilding, showing how one species can catalyze cross-sectoral
restoration.
- Ecological Connectivity: Corridors between lynx populations (e.g., Dofiana, Andujar, Castilla-La
Mancha) are being developed, supporting genetic flow and regional ecological resilience.
- Integration with Broader Goals: The project contributes to Spain’s national biodiversity strategy and
serves as a testbed for landscape-scale rewilding across Europe.
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2.1 Challenges of Landscape Restoration in Europe: Barriers to Successful
Habitat Restoration

The case of the Iberian lynx (Lynx pardinus) restoration in the Iberian Highlands is often held up as a
conservation success story. But beneath the headlines of population rebounds lies a complex web of
challenges—ecological, social, economic, and political —that demonstrate the real intricacies of restoring
not only a species but an entire ecosystem.

Ecological Challenges: Beyond Releasing Animals into the Wild

Prey Dependence and Ecological Instability: The Iberian lynx is a highly specialized predator
with a strong preference for European rabbits, which typically constitute over 80% of its diet. While

it can shift to alternative prey in times of scarcity, rabbit abundance remains the primary determinant
of lynx population viability. Rabbit populations in the Iberian Peninsula have been decimated by two
successive viral pandemics: myxomatosis and rabbit hemorrhagic disease (RHD), both of which
drastically reduced food availability for lynx (Nathab 2023). Conservationists must therefore manage
not only the lynx but also rabbit populations—through habitat improvements, captive breeding, and
supplemental feeding—making the process biologically complex and resource-intensive.

Local stakeholders in the Iberian Highlands note that effective lynx restoration must also mean
restoring entire prey food chains and managing grazing landscapes, many of which were degraded
due to overuse or abandonment. One such effort, led by Pablo Schapira, a fire technician and
ecological guide, links habitat recovery to wildfire prevention—demonstrating how rabbit conservation
and landscape management are deeply intertwined (Rewilding Europe Podcast 2025).

Habitat Fragmentation and Landscape Connectivity : While the Iberian Highlands remain more
intact than many lowland areas, habitat fragmentation persists due to roads, farms, and expanding
human infrastructure. Lynx are territorial animals that require large, interconnected areas to roam
and reproduce. Roads in particular present direct threats—both as physical barriers to gene flow
and sources of vehicular mortality. Rewilding efforts have thus included restoring corridors and
constructing wildlife underpasses, often requiring years of negotiation between municipalities and
regional authorities (Rewilding Europe 2022; CINEA 2023).

The importance of connectivity is not only for wildlife but also for building community understanding.
As guide Lidia Valverde expressed, “the lynx isn’t just moving through the land, it’s creating a story
people can follow,” suggesting that ecological corridors are also tools for reconnecting people to place
(Rewilding Europe Podcast 2025).

Genetic Bottlenecks and Disease Transmission: After dropping to an estimated 94 individuals

in 2002, Iberian lynx populations remain genetically fragile. Conservationists must manage
reintroductions with careful attention to lineage to prevent inbreeding and maintain long-term viability
(IUCN 2024). Moreover, increased interaction between wildlife and domestic animals has led to new
disease threats—like feline leukemia and toxoplasmosis—requiring local vaccination campaigns and
monitoring (Elearn College 2024; Nathab 2023).

Socioeconomic Challenges: Winning Hearts, Minds, and Livelihoods

Local Livelihoods and Land Use Conflicts: Though lynxes rarely threaten livestock, rewilding
initiatives often spark concerns among rural residents. Some farmers fear that increased predator
presence or land restrictions might harm their livelihoods (Rewilding Europe 2023). Distrust of
conservation authorities—especially in economically depressed, depopulated areas—can further
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complicate restoration efforts.

- On the ground, however, partnerships are slowly changing attitudes. Rewilding gives local people
a “shared purpose” and offers new forms of economic activity through guiding, wildlife tracking, and
land restoration (Rewilding Europe Podcast 2025). Ecotourism is integrated with rural development—
such as Rewilding Europe Travel distributing business leads from international visitors to small towns
and family farms, fostering both economic resilience and conservation support.

- Depopulation and Landscape Abandonment: Ironically, the decline of traditional agriculture and
resulting land abandonment—while opening space for rewilding—also creates new problems. With
fewer people managing the land, vegetation becomes denser and more fire-prone. This results in
ecological homogenization and increased wildfire risk (Endangered Landscapes Programme 2023).

- Akey challenge in the Iberian Highlands is striking a balance between rewilding and the continued
need for active land management. Land abandonment, while beneficial for reducing agricultural
pressure, often leads to overgrown vegetation, increasing the risk of wildfires and reducing landscape
diversity. This highlights the fact that ecological restoration is not simply a matter of stepping back—
ongoing human stewardship is essential to maintain and guide these recovering ecosystems.
Additionally, the project has had to navigate the broader consequences of rural decline, including
aging populations and the closure of services like schools. Although some positive social impacts are
emerging, such as job creation linked to restoration, rebuilding vibrant rural communities remains an
ongoing and complex challenge (Rewilding Europe Podcast 2025).

Bureaucratic and Institutional Barriers: Coordination Across Borders and Sectors

- Cross-Border Governance: The Iberian lynx restoration spans Spain and Portugal, which means
that collaborative governance is essential. National conservation laws, EU frameworks, and
regional politics must be harmonized for habitat corridors and genetic management strategies to
work effectively (Rewilding Europe 2022). Even within Spain, autonomous regions have different
environmental laws and priorities. Coordinating conservation across this patchwork requires
substantial institutional collaboration and shared planning (European Commission 1994).

- Effective communication has become essential to overcoming these divides. Platforms like
storytelling, ecotourism branding, and science-based outreach have played a crucial role in aligning
diverse stakeholders around a common purpose. By framing rewilding as both a practical and
emotional endeavor, project leaders have been able to foster greater understanding of why these
landscapes matter—helping to unite various sectors, from local communities to governmental bodies,
around shared conservation goals.

- Policy Fragmentation and Funding Uncertainty: While the EU’s LIFE programme plays a vital role
in supporting the reintroduction of Iberian lynxes, its funding structure often follows short-term project
cycles of three to five years. This approach is inadequate for addressing the long-term needs of the
restoration process, such as maintaining rabbit populations, fostering community engagement, and
enhancing climate resilience in Mediterranean ecosystems (CINEA 2023). To ensure sustainable
conservation outcomes, funding must shift from short-term goals to long-term, place-based strategies
that extend over decades. One potential source of continuity is tourism, particularly if nature-based
experiences are developed to attract visitors year-round, helping to create stable, long-term funding
for the project.

1. Ferreras, P., and Delibes, M. 1999. “Population structure and spatial ecology of the Iberian lynx in southwestern Spain.” Journal of Applied
Ecology.

2. Palomares, F. et al. 2001. “Spatial ecology of Iberian lynx and abundance of European rabbits in southwestern Spain.” Wildlife
Monographs.

3. IUCN Red List, Lynx pardinus, 2024 update: https://www.iucnredlist.org/species/12520/50655794

4. CINEA. 2023. “The LIFE Programme Reintroduces Lynxes to Our Forests.” European Commission._https://cinea.ec.europa.eu/news-
events/news/life-programme-reintroduces-lynxes-our-forests-enriching-europes-biodiversity-2023-08-18 _en

5. Elearn College. 2024. “Iberian Lynx and Its Path to Survival.” https://elearncollege.com/farming-and-animal-care/iberian-lynx-and-its-path-
to-survival-through-conservation/

6. Endangered Landscapes Programme. 2023. “Iberian Highlands.” https://www.endangeredlandscapes.org/project/iberian-highlands/

7. European Commission. 1994. LIFE94 NAT/E/004809. https://webgate.ec.europa.eu/life/publicWebsite/project/L IFE94-NAT-E-004809
IUCN. 2024. “Recovery of the Iberian Lynx: A Conservation Success in Spain.” https://iucn.org/news/202407/recovery-iberian-lynx-
conservation-success-spain

8. Nathab. 2023. “Iberian Lynx Make a Remarkable Recovery in Portugal.” Natural Habitat Adventures._https://www.nathab.com/blog/iberian-
lynx-make-a-remarkable-recovery-in-portugal

9. Rewilding Europe. 2022. “Iberian Lynx and Wolves: Cross-Border Efforts Kick off to Support Ongoing Comeback.” https:/rewildingeurope.
com/news/iberian-lynx-and-wolves-cross-border-efforts-kick-off-to-support-ongoing-comeback/

10. Rewilding Europe. 2023. Rewilding Podcast: Season 2, Episode 3: Iberian Highlands. Hosted by James Shooter. March 2025. https://
rewildingeurope.com/podcast/

Annex 1-2-3: Importance of Habitat Restoration 35


https://cinea.ec.europa.eu/news-events/news/life-programme-reintroduces-lynxes-our-forests-enriching-europes-biodiversity-2023-08-18_en
https://cinea.ec.europa.eu/news-events/news/life-programme-reintroduces-lynxes-our-forests-enriching-europes-biodiversity-2023-08-18_en
https://elearncollege.com/farming-and-animal-care/iberian-lynx-and-its-path-to-survival-through-conservation/
https://elearncollege.com/farming-and-animal-care/iberian-lynx-and-its-path-to-survival-through-conservation/
https://www.endangeredlandscapes.org/project/iberian-highlands/
https://webgate.ec.europa.eu/life/publicWebsite/project/LIFE94-NAT-E-004809
https://iucn.org/news/202407/recovery-iberian-lynx-conservation-success-spain
https://iucn.org/news/202407/recovery-iberian-lynx-conservation-success-spain
https://www.nathab.com/blog/iberian-lynx-make-a-remarkable-recovery-in-portugal
https://www.nathab.com/blog/iberian-lynx-make-a-remarkable-recovery-in-portugal
https://rewildingeurope.com/news/iberian-lynx-and-wolves-cross-border-efforts-kick-off-to-support-ongoing-comeback/
https://rewildingeurope.com/news/iberian-lynx-and-wolves-cross-border-efforts-kick-off-to-support-ongoing-comeback/

2.2 Ecosystem Restoration Climate Resilience and Socioeconomic Benefits

Climate Resilience & Carbon Sequestration

The restoration of the Iberian lynx’s habitat in the Iberian Highlands is a compelling case of how biodiversity
conservation, climate mitigation, and ecosystem restoration can work synergistically. Beyond protecting a
flagship species, the project strengthens climate resilience and boosts carbon sequestration by revitalizing
Mediterranean forests, grasslands, and wetlands—ecosystems critical for adapting to and mitigating the
effects of climate change.

This region, marked by its ecological diversity and low population density, is undergoing large-scale
restoration of oak, pine, and juniper woodlands, long degraded by overgrazing and unsustainable land use.
These restored forests function as vital carbon sinks, with projections estimating that, over a 20-year period
(2022—-2042), they will sequester approximately 299,334 tons of CO,, helping offset around 293,953 tons of
CO,-equivalent emissions (Endangered Landscapes Programme, 2023).

The project uses a passive rewilding approach, allowing natural regeneration by reintroducing species such
as the Iberian lynx, Serrano horses, and Tauros cattle. These keystone species help restore ecological
functions, promote vegetation recovery, and enhance carbon storage capacity across multiple trophic levels
(Rewilding Spain, 2025). At the same time, improved land management reduces fire risk, further lowering
the carbon footprint and increasing landscape stability.

Wetlands and peatlands, particularly around Dofiana National Park, are also central to the project. These
ecosystems not only offer rich biodiversity and flood regulation but are among the most efficient natural
systems for long-term carbon storage (“Iberian Highlands,” 2025). Their restoration supports hydrological
balance, soil health, and climate mitigation goals.

In alignment with global initiatives such as the Paris Agreement, the EU Biodiversity Strategy, and the Bonn
Challenge, the Iberian Highlands project contributes meaningfully to carbon neutrality, climate adaptation,
and ecosystem regeneration. This approach reflects Nature-based Solutions by leveraging forest and
wetland restoration for carbon capture and climate adaptation.

Water & Air Quality Improvement

Restoration efforts are also delivering critical co-benefits for water and air quality. Wetland restoration
improves water filtration by removing pollutants and sediments, supporting both ecosystem health and
community access to clean water. Reforesting riparian zones stabilizes water flows, reduces erosion, and
mitigates flood risks—particularly important in a region facing increasing climate variability (Rewilding
Europe, 2025; Shooter, 2024).

Forest restoration also enhances air quality by increasing tree cover, which absorbs CO, and airborne
pollutants while releasing oxygen. These expanded forests help regulate microclimates, reduce particulate
matter, and combat heat island effects. Soil stabilization through vegetation further prevents dust emissions
and supports the broader ecosystem’s health (CINEA, 2023; Shooter, 2024).

Biodiversity Conservation & Pollinator Protection

The restoration of Iberian lynx habitats extends beyond the recovery of a single species to include a
broader enhancement of regional biodiversity. As a keystone species, the lynx regulates prey populations,
helping prevent overgrazing, and promoting the recovery of vegetation, which has cascading benefits for
other species (Shooter, 2024).

The restoration of Mediterranean forests and wetlands has also supported a variety of pollinators, essential
for ecosystem health and local agricultural productivity. Reintroducing native plant species and establishing
wildlife corridors has created habitats that benefit bees, butterflies, and other pollinators, thereby improving
ecosystem services and agricultural yields (Rewilding Europe, 2025).

Regional & Cross-Border Collaboration

Given that the Iberian lynx historically roamed both Spain and Portugal, cross-border collaboration has
become foundational to the project’s success. Through coordinated restoration between regions like Beira
Interior (Portugal) and Extremadura (Spain), the project fosters ecological continuity and shared climate
resilience (Rewilding Portugal, 2024).

This partnership brings together national authorities, NGOs, researchers, and local stakeholders under
joint governance frameworks. These enable resource pooling, policy coordination, and knowledge sharing,
ensuring that interventions on both sides of the border are aligned, effective, and scalable (CDP News,
2024; Rewilding Europe, 2025).

A standout feature is the creation of ecological corridors, connecting habitats across political boundaries.
These corridors support the movement of lynx and other species, promote genetic diversity, and enhance
ecosystem stability in the face of climate change (CINEA, 2023; Shooter, 2024).
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Moreover, by involving local communities and farmers, the project delivers socioeconomic benefits,
including nature-based employment, sustainable tourism, and incentives for rewilding-friendly practices.
This fosters public support and long-term stewardship, strengthening both human and ecological resilience.
In a time of growing environmental uncertainty, this integrated, cross-border effort is a model for how
nature restoration can serve not only ecological and climate goals, but also foster regional solidarity and
prosperity.

Community Engagement & Indigenous Stewardship

The Iberian lynx habitat restoration project actively involves local communities at every stage, ensuring
that restoration efforts are integrated into the socio-economic fabric of the region. Engaging farmers,
landowners, and tourism operators has been pivotal for both the project’s success and the long-term
sustainability of restored habitats. This involvement has fostered a sense of ownership and responsibility,
essential for ensuring the project’s continued success (Rewilding Europe, 2025).

Through local engagement, the project has aligned conservation efforts with community interests. Farmers
and landowners, in particular, contribute valuable local knowledge to the restoration process. By promoting
sustainable land practices and ecotourism, the project not only supports ecological recovery but also offers
economic opportunities, providing alternative livelihoods for communities that were previously dependent
on environmentally harmful agricultural methods (Shooter, 2024).

Engaging local farmers in regenerative practices reflects the socio-ecological systems model, where
communities and ecosystems co-evolve for mutual resilience.

Capacity-Building for Long-Term Sustainability

The Iberian Highlands restoration project actively engages local communities by offering capacity-
building programs that equip residents with essential skills to manage and sustain ecological restoration
efforts. These programs focus on sustainable land management, species monitoring, and nature-based
tourism. Local training initiatives include practices such as sustainable resin extraction, mushroom picking
(mycology), and low-impact hunting, all of which provide alternative income sources while promoting
ecological health (Rewilding Europe, 2025).

For example, through agreements like the 264-hectare old-growth forest in Serrania Alta de Cuenca,

the project helps municipalities adopt sustainable forest management techniques. This initiative fosters
natural regeneration, where timber harvesting is suspended, and activities like resin tapping continue
sustainably. By integrating these practices into the local economy, the project ensures long-term
community empowerment and resilience, reducing dependency on harmful agricultural practices (Rewilding
Europe, 2025). Additionally, partnerships with municipalities help unlock economic benefits from carbon
sequestration rights, further contributing to local livelihoods while promoting biodiversity (Shooter, 2024).

Economic Incentives & Sustainable Livelihoods

The restoration of Iberian ecosystems is creating tangible economic incentives alongside environmental
recovery. Ecotourism has surged as lynx populations rebound, generating employment for wildlife guides,
hospitality providers, and photographers. This growth is not just revitalizing the local economy but also
shifting the community away from practices that harm the environment, such as intensive agriculture
(Shooter, 2024).

A prime example of this is the creation of nature-based economies in the Iberian Highlands, where rewilded
forests have become revenue-generating assets. Rewilding Europe (2025) reports that these forests now
support sustainable forestry, eco-tourism, and carbon credit programs. For instance, revenue generated
from sustainable forest practices in the Serrania Alta de Cuenca supports municipal economies, fostering
local pride and ensuring long-term environmental benefits. These income streams help address rural
depopulation by offering an alternative to unsustainable agriculture, promoting social equity and rural
resilience (CINEA, 2023).

A Holistic Model for Restoration

The Iberian Highlands restoration initiative provides a comprehensive model of ecological and socio-
economic renewal. By aligning environmental goals with community development, the project illustrates
how ecological restoration can drive both biodiversity recovery and rural development. The involvement of
local communities in sustainable forest management, such as resin extraction and nature-based tourism,
shows how conservation and economic growth can coexist.

Moreover, cross-border collaborations between Spain and Portugal ensure that rewilding efforts are
coordinated and effective, enhancing both ecological connectivity and climate resilience. This holistic model
not only supports the recovery of the Iberian lynx but also fosters sustainable livelihoods, demonstrating the
potential for nature-based solutions to address both ecological degradation and socio-economic challenges
(Rewilding Europe, 2025).
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The Iberian lynx restoration goes beyond species recovery — it is about transforming landscapes,
empowering people, and fostering resilient ecosystems capable of withstanding the challenges posed by
climate change (Shooter, 2024).
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2.3 Monitoring Habitat Restoration: Strategies, Frameworks, and Tools

The Iberian Highlands rewilding initiative, led by Rewilding Spain and supported through the LIFE
LynxConnect project, integrates a variety of monitoring strategies to guide the reintroduction of the Iberian
lynx (Lynx pardinus). Monitoring activities are essential to assess restoration success, inform adaptive
management, and ensure the viability of lynx populations in this semi-arid, post-fire Mediterranean
landscape.

Monitoring Frameworks and Evaluation Systems

Baseline Inventory & Reference Points
Before active restoration began, extensive baseline assessments of habitat quality, wildlife presence, and
ecological processes were conducted. One key area, the Dehesa de Solanillos in Mazarete (Guadalajara),
was selected for its remaining rabbit populations and ecological potential (Rewilding Spain 2023a).
Multiple Indicators Approach
The project monitors a range of ecological and biological indicators:
- Prey Availability: Focused on European wild rabbit (Oryctolagus cuniculus), a keystone prey species.
- Competitor and Predator Species: Surveys include red fox (Vulpes vulpes), wildcat (Felis silvestris),
beech marten (Martes foina), and wild boar (Sus scrofa), all of which influence rabbit dynamics.
- Habitat Condition: Vegetation structure, recovery from past wildfires, and the impact of natural grazing
are continuously assessed to determine overall habitat suitability.
Adaptive Management
Monitoring data is directly used to inform and refine restoration actions. For instance, the installation
of predator-exclusion shelters (bivouacs) and artificial water points are being piloted to support rabbit
population growth (Rewilding Spain 2023a). This reflects a classic adaptive management approach where
interventions are iteratively adjusted based on ecological feedback.

Technological and Data-Driven Monitoring Approaches

- Camera Traps: A grid of 60 camera traps is deployed across 2,800 hectares in Dehesa de Solanillos.
The grid adheres to standardized monitoring protocols developed by the Enetwild consortium and
the European Observatory of Wildlife, enabling reliable tracking of species richness, frequency of
occurrence, and temporal changes in activity (Rewilding Spain 2023a).

- GPS-GSM Collars and Telemetry: While not yet deployed on lynx in the Iberian Highlands according
to available public datasets, GPS-GSM telemetry remains a key component within the broader LIFE
LynxConnect framework. Elsewhere, it is used to analyze movement patterns, dispersal routes, and
connectivity, offering insight into habitat permeability and corridor efficiency (LIFE LynxConnect 2022).

- GIS and Remote Sensing: Remote sensing tools and GIS-based analyses are utilized to monitor
habitat recovery, identify critical ecological corridors, and assess landscape connectivity. Least-
cost path and circuit theory models have been used to prioritize areas for restoration and evaluate
functional connectivity across lynx ranges (LIFE LynxConnect 2022).
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- loT and Herd Monitoring (Emerging Tools): In partnership with academic research, early-stage
pilots involving IoT (Internet of Things) herd tracking have been tested to monitor natural grazing by
Serrano horses and tauros. These devices enable real-time analysis of grazing behavior and spatial
impacts, potentially informing adaptive vegetation management (Vaca et al. 2023).

Ground-Based Ecological Monitoring

- Rabbit Transects: Field teams conduct standardized rabbit transects, adapted from the LIFE
Monitoring Rabbit project. These surveys assess abundance, spatial distribution, and interactions with
competing herbivores such as hares and roe deer (Rewilding Spain 2023a).

- Wildlife Presence Surveys: In addition to camera trapping, traditional field techniques are employed
to record more than 20 species of mammals and birds. These include common herbivores like red
deer (Cervus elaphus) and roe deer (Capreolus capreolus), as well as key mesocarnivores and the
wildcat (Felis silvestris) (Rewilding Spain 2023a).

- Fire Ecology Monitoring: Given the history of large-scale wildfires in the region (notably in
2005), habitat restoration is closely linked with fire risk reduction. Natural grazing is monitored for
its capacity to reduce shrub density and fuel accumulation, thus enhancing long-term ecological
resilience (Endangered Landscapes Programme 2023a). Restoration activities are evaluated for their
contribution to building fire-resilient ecosystems.

Community Engagement and Knowledge Integration

The project promotes collaboration among public agencies, conservation NGOs, universities, and local land
managers. Regular stakeholder commissions—such as those held in Seville—serve as key platforms for
data sharing and decision-making (LIFE LynxConnect 2023).

Socioeconomic monitoring is progressively integrated, assessing how restoration efforts intersect with
rural livelihoods and land management practices. The use of native breeds for grazing (e.g., Serrano
horses and tauros) is seen as a win-win strategy, promoting biodiversity while supporting cultural
landscapes and local economies (Rewilding Spain 2023b).

Lessons from the Iberian Highlands Case
The Iberian Highlands rewilding project demonstrates how a focused, data-rich monitoring system can
guide the reintroduction of a top predator into a dynamic Mediterranean ecosystem. Notable strengths of
the monitoring approach include:
- Layered Monitoring Techniques: From camera traps to emerging loT devices, the project blends
traditional ecological methods with innovative technologies.
- Fire-Adapted Restoration: Habitat monitoring is linked with climate adaptation goals, using natural
processes (like grazing) to mitigate wildfire risks.
- Socio-Ecological Integration: Monitoring includes not only wildlife and vegetation, but also community
perspectives and land use change, acknowledging that restoration is as much social as ecological.
- Adaptive, lterative Management: Data collected directly shapes management decisions, making the
process flexible and responsive.
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2.4 The Role of Partnership Development in Habitat Restoration

The restoration of the Iberian Highlands, aimed at reintroducing the Iberian lynx (Lynx pardinus) to

its historical range, has been a prime example of the power of partnership development in landscape
restoration. This collaborative effort, led by Rewilding Spain and supported by various governmental, non-
governmental, and local organizations, has demonstrated how cross-sectoral partnerships are essential in
addressing both ecological and socio-economic challenges in the region.

Stakeholder Engagement & Collaboration

The restoration of the Iberian lynx in the Iberian Highlands exemplifies the importance of engaging a broad
and diverse set of stakeholders early on in the restoration process. Rewilding Europe, in collaboration

with Rewilding Spain, has worked closely with various organizations, from governmental bodies to local
landowners, to ensure that the restoration efforts are aligned with both local needs and ecological goals.
Notably, the initiative benefits from multilateral partnerships that bridge public and private sectors across
Spain and Portugal.

Local stakeholders, particularly those involved in agriculture, eco-tourism, and land management, have
been actively engaged in habitat restoration activities. For instance, private landowners in the Dehesa

de Solanillos area have allowed the establishment of wildlife corridors and adopted sustainable grazing
practices, such as the use of native breeds like Serrano horses. These local actions have contributed
significantly to the fire prevention strategy and biodiversity enhancement of the landscape (Rewilding Spain
2023).

Importantly, Rewilding Spain has led stakeholder engagement by facilitating regular meetings with

local landowners, farmers, and community members to discuss ongoing restoration activities, promote
awareness, and gain support for lynx reintroduction efforts (LIFE LynxConnect 2022).

Social & Ecological Justice

In the Iberian Highlands, the restoration project also prioritizes social and ecological justice, ensuring that
the benefits of the restoration are shared equitably. This includes providing economic opportunities for
local communities through sustainable initiatives like eco-tourism and wildlife-friendly farming practices. By
integrating traditional agricultural practices and wildlife conservation, the project addresses both ecological
restoration and local livelihoods.

For example, the release of Serrano horses and taurus cattle is not just a means of habitat restoration

but also provides employment opportunities for local communities involved in managing these animals
and monitoring their impact on the landscape. Moreover, the black vulture reintroduction in collaboration
with the Junta de Comunidades de Castilla-La Mancha provides additional avenues for local economic
development, promoting wildlife-based tourism (Rewilding Spain 2023b).

Legal & Policy Frameworks

The success of the Iberian lynx restoration in the Iberian Highlands also stems from the robust legal and
policy frameworks that guide the project. Both Spanish and Portuguese governments have played critical
roles in securing legal protections for lynx habitats. The project operates within the framework of the EU
Natura 2000 network, and complies with the EU Birds and Habitats Directives, ensuring that the habitats
restored for the Iberian lynx are protected under European conservation laws (LIFE LynxConnect 2023).
Additionally, the Spanish Ministry of Environment, along with regional government bodies like the
Andalusian Environment Agency (AMAYA), are responsible for land-use planning, monitoring lynx
populations, and overseeing the implementation of habitat restoration actions (Rewilding Spain 2023).

Knowledge Sharing & Capacity Building

The Iberian Highlands project has also focused on knowledge sharing and capacity building across local
and international stakeholders. Research from institutions like the Spanish National Research Council
(CSIC) and the University of Cordoba has been integrated into the restoration process, providing valuable
insights into the ecological needs of the Iberian lynx and its prey species. These findings are crucial for
refining management practices and ensuring the success of the reintroduction program (Rewilding Spain
2023Db).

Training programs for local communities have also been an essential component of the initiative, focusing
on monitoring techniques, wildlife conservation, and adaptive management strategies. This has empowered
local people to take an active role in both the restoration and long-term management of the habitat
(Rewilding Spain 2023a).

Multi-Sectoral Partnerships
The Iberian Highlands project has highlighted the importance of multi-sectoral partnerships, integrating
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agriculture, conservation, business, and government. This cross-sectoral collaboration ensures that the
restoration goals align with both economic sustainability and ecological restoration. A notable example is
the collaboration between the agroforestry sector and conservation organizations to adopt biodiversity-
friendly practices such as sustainable grazing and the creation of wildlife corridors for lynx movement.
Through these partnerships, the restoration project fosters a synergistic relationship between land use and
wildlife conservation (LIFE LynxConnect 2022).

Moreover, the involvement of private donors and funding partners such as the Endangered Landscapes
Programme and Cartier for Nature has provided critical financial support, ensuring the project’s long-term
viability (Rewilding Europe 2023).

Adaptive Management & Resilience

The restoration efforts in the Iberian Highlands have been characterized by adaptive management,
enabling the project to respond to emerging challenges and evolving needs. The monitoring of lynx
populations, prey availability, and habitat conditions allows for ongoing adjustments to the restoration
strategy. The use of GPS collars for tracking lynx movements, as well as camera traps and wildlife surveys,
provides real-time data to inform decision-making and adapt management practices to changing conditions
(LIFE LynxConnect 2022).

This flexibility in management has been crucial to addressing unforeseen challenges such as habitat
fragmentation, human-wildlife conflict, and climate change impacts on ecosystem health.

Case Study-Specific Outcomes & Challenges

The Iberian Highlands rewilding initiative has led to significant ecological recovery, particularly in the
restoration of habitat for the Iberian lynx. This has been accompanied by the return of key prey species
such as the European wild rabbit (Oryctolagus cuniculus) and red deer, which are essential for the lynx’s
diet (Rewilding Spain 2023). The reintroduction of the black vulture and the natural recolonization of the
bearded vulture further exemplify the biodiversity benefits of the project.

On the socio-economic front, the project has begun to yield positive outcomes, such as job creation

in wildlife monitoring, eco-tourism, and sustainable land management. However, challenges remain,
including dealing with conflicting land uses, securing long-term funding, and balancing the needs of local
communities with the goals of wildlife conservation.

The Iberian Highlands case study demonstrates that partnership development is crucial to successful
landscape restoration. The collaboration between governments, NGOs, local communities, private
landowners, and research institutions has been instrumental in overcoming the challenges of habitat
restoration, species reintroduction, and sustainable land management. By prioritizing inclusive decision-
making, adaptive management, and cross-border cooperation, the project offers valuable insights for future
restoration efforts, both in Spain and globally.

1. Rewilding Europe. 20283. “Iberian Lynx Reintroduction.” Rewilding Europe. Accessed April 17, 2025. www.rewildingeurope.com.
Rewilding Spain. 2023a. “Restoring the Iberian Highlands: An Update on Habitat and Species Restoration Efforts.” Rewilding Spain.
Accessed April 17, 2025. www.rewildingspain.org.

3. Rewilding Spain. 2023b. “Serrano Horses and Taurus Cattle: Livestock for Habitat Restoration.” Rewilding Spain. Accessed April 17,
2025. www.rewildingspain.org.

4. LIFE LynxConnect. 2022. “Monitoring Lynx Movements: Insights from GPS Tracking and Camera Traps.” LIFE LynxConnect. Accessed
April 17, 2025. www.life-lynxconnect.org.

5. LIFE LynxConnect. 2023. “Conservation Strategies for Iberian Lynx in Spain and Portugal.” LIFE LynxConnect. Accessed April 17, 2025.
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2.5 The Role of Policies and Legal Frameworks in Landscape Restoration

The Iberian Highlands rewilding project, focusing on the reintroduction of the Iberian lynx (Lynx pardinus),
serves as a prime example of how a strategic legal framework and policies can drive large-scale habitat
restoration efforts. This section examines the key elements of the legal and policy mechanisms behind the
project, emphasizing governance, institutional coordination, and the legislative tools that have facilitated the
project’s success in restoring the Iberian lynx’s habitat.

Policy Support for Large-Scale Restoration

A central component of the Iberian lynx reintroduction was aligning national and regional policies with
broader restoration goals. Both Spain and Portugal integrated the conservation of the Iberian lynx with their
National Biodiversity Strategies, which are consistent with the EU Biodiversity Strategy for 2030. These
strategies aim to support the recovery of endangered species like the Iberian lynx, emphasizing habitat
protection and biodiversity conservation across the Iberian Peninsula (European Commission, 2025).
However, a significant challenge was addressing regulatory inconsistencies, particularly conflicting
agricultural subsidies that incentivized land use harmful to biodiversity, such as intensive farming. To
overcome this, the governments made adjustments to land-use regulations, ensuring that they aligned
better with conservation goals (European Union, 2025).

Legal Frameworks for Rewilding and Habitat Restoration

The legal foundation for the lynx reintroduction includes multiple layers of international, national, and
regional regulations. International frameworks like the EU Habitats Directive and the Bern Convention play
a critical role in protecting species and habitats across Europe. These agreements led to the designation
of Special Areas of Conservation (SACs), such as Dofana National Park and Serra da Estrela in Portugal,
where lynx habitats are legally protected from human activities detrimental to the species’ survival
(European Union, 2025; Council of Europe, 2025).

The Iberian Lynx Conservation Agreement, signed in 2011 by Spain and Portugal, formalized cross-border
cooperation for managing lynx populations and habitats. This agreement set the stage for coordinated
management and habitat restoration efforts across both countries (Ministry of Agriculture, Food and
Environment of Spain, 2011).

At the national level, the Iberian Lynx Action Plan (PA-LI) in Spain serves as the primary document guiding
the reintroduction. It outlines habitat restoration, prey recovery (especially the European wild rabbit), and
long-term population management strategies. This plan is aligned with broader European goals and legal
mandates under the Spanish Biodiversity Act and the Wildlife Protection Laws (Ministry of Agriculture, Food
and Environment of Spain, 2011).

Addressing Legal and Regulatory Barriers

Despite the successes of the project, several legal and regulatory barriers have emerged. Restrictive
land-use laws, which limited the introduction of semi-wild grazing species and other rewilding practices,
required adaptation to support rewilding efforts. This was achieved by advocating for legal derogations and
simplifying regulations for reintroducing species (Caro, 2017).

Additionally, managing the health of reintroduced species, including addressing disease risks, necessitated
new legal protocols for monitoring and regulating the health and behavior of the lynx populations (WWF
Spain, 2025).

Early Legal Planning and Land Restoration

The success of the Iberian lynx reintroduction can also be attributed to early legal planning, which
identified and mitigated potential obstacles such as land rights and use restrictions. Early engagement
with stakeholders—including landowners and local authorities—ensured the smooth implementation of
legal measures that supported both restoration efforts and community interests. Land trusts and long-term
agreements with landowners played a key role in establishing protected areas and incentivizing private
landowners to participate in habitat restoration (Rewilding Europe, 2025).

Policy Innovations and Opportunities

The evolving recognition of abandoned lands as viable for rewilding and restoration has created new
opportunities for large-scale habitat restoration. Furthermore, the EU Nature Restoration Law, proposed
as part of the European Green Deal, could provide an expanded legal framework for nature restoration
projects across Europe, enabling more coordinated efforts on a broader scale (European Commission,
2025).
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Overcoming Bureaucratic Barriers

Bureaucratic inefficiencies, particularly within the management of the Natura 2000 network, posed
challenges to the timely implementation of restoration projects. Streamlining permitting processes and
establishing clear restoration targets were key strategies for overcoming these barriers (European Union,
2025).

Managing Human-Wildlife Conflict: Legal frameworks also played a crucial role in creating coexistence
policies that balanced the needs of local communities with wildlife conservation. These policies helped
address potential conflicts in areas with high human activity, ensuring that both conservation and livelihood
goals were met (WWF Spain, 2025).

Strengthening the Legal Foundation for Restoration

The integration of climate adaptation strategies into the restoration plan was another crucial component.
Legal instruments were designed to align with broader environmental goals, including combating climate
change and enhancing biodiversity. Furthermore, the Aarhus Convention provided a tool for ensuring
transparency and public participation in decision-making, giving local communities a voice in the
management of the rewilding project (Council of Europe, 2025).

Ongoing monitoring and reporting mechanisms have been embedded in the legal framework to ensure that
the restoration efforts are sustained and adapted over time, contributing to the long-term success of the
project (Rewilding Europe, 2025).

Support for the EU Nature Restoration Law by Rewilding Spain
Rewilding Spain has formally called on the Spanish Government, through a letter to the Minister of
Ecological Transition, Teresa Ribera, to support the Nature Restoration Law, which is to be discussed at
the EU Environmental Council on December 20th, 2022. Rewilding Spain joins a collective effort from other
environmental organizations across Europe advocating for stronger action on biodiversity and climate
change.
The Nature Restoration Law provides an opportunity to further support projects like the Iberian lynx
reintroduction through the implementation of large-scale, area-based restoration measures. These
measures, including restoring at least 20% of the EU’s land and sea areas by 2030, are vital for boosting
biodiversity and achieving climate neutrality.
Rewilding Spain’s support for the proposal emphasizes the importance of natural restoration as a long-term
investment for tackling the challenges of climate change, biodiversity loss, and depopulation. It also aligns
with broader global efforts such as those outlined at CBD COP15 and the Global Biodiversity Framework
(Target 2).
Key aspects of the proposal relevant to the Iberian lynx and broader rewilding efforts include:
- Targets for restoring river systems, which will help ensure connectivity between habitats, benefiting
species like the lynx.
- Expansion of protected areas, supporting the restoration of habitats critical to the lynx and its prey
species.
- Enhanced funding for restoration projects, which will provide financial support for initiatives like
habitat restoration for lynx populations.
- Legal clarity on marine restoration targets, ensuring that these efforts complement terrestrial
conservation work.
In this context, the Nature Restoration Law will be a valuable tool for strengthening the legal and financial
infrastructure for the Iberian lynx reintroduction and other rewilding projects across Europe.

The Legal Framework’s Success
In conclusion, the Iberian lynx reintroduction in the Iberian Highlands has benefited from a well-coordinated
legal and policy framework. The project’s success is attributed to:

- Cross-border cooperation between Spain and Portugal,

- Integration of scientific research into policy design,

- Establishment of protected areas and legal safeguards for lynx habitats,

- Financial incentives for landowners to adopt wildlife-friendly practices,

- Continuous public engagement and local stakeholder involvement.

1. European Commission. “Biodiversity: The EU Biodiversity Strategy for 2030.” Accessed April 17, 2025. https://ec.europa.eu/info/food-
farming-fisheries/key-policies/common-agricultural-policy/rural-development_en.

2. European Union. «EU Habitats Directive.» Accessed April 17, 2025. https://ec.europa.eu/environment/nature/legislation/habitatsdirective/
index_en.htm.

3. Council of Europe. “Bern Convention: The Convention on the Conservation of European Wildlife and Natural Habitats.” Accessed April 17,
2025. https://www.coe.int/en/web/bern-convention.

4. Ministry of Agriculture, Food and Environment of Spain. “National Iberian Lynx Conservation Strategy.” Ministry of Agriculture, Food, and
Environment, 2011. https://www.magrama.gob.es/es/biodiversidad/temas/estrategias-y-planes-de-accion/lince-iberico.aspx.
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2.6 Funding and Economic Aspects of Habitat Restoration

The rewilding of the Iberian Highlands, with the reintroduction of the Iberian Lynx (Lynx pardinus) as a
keystone species, offers a significant and instructive case for understanding the multifaceted funding
strategies and economic models that underpin large-scale habitat restoration efforts. The success of this
ongoing initiative has hinged not only on ecological expertise and political coordination but also on the
development of diverse, multi-level funding mechanisms, strategically aligned with conservation goals. This
section analyzes the financial architecture that supports the project, illustrating how public grants, private
investments, ecosystem service models, and community-engaged economic tools have combined to form a
resilient and scalable model for restoration finance (LIFE LynxConnect 2025; Rewilding Spain 2025a).

Strategic Public Funding: European and National Contributions

At the core of the project’s financial structure lies the EU LIFE Programme, the European Union’s
flagship environmental funding mechanism. Two major initiatives—LIFE Iberlince (2011-2018) and LIFE
LynxConnect (2020-2025) —have provided critical grants aimed at lynx population recovery, habitat
connectivity, and stakeholder engagement. LIFE LynxConnect, in particular, is focused on creating a
genetically and demographically viable metapopulation of the Iberian Lynx by enhancing landscape
connectivity and establishing safe corridors for lynx movement across reintroduction areas (LIFE
LynxConnect 2025).

Further support has been provided by the Spanish Ministry of Agriculture, Fisheries and Food (MAPA) and
regional governments, especially those of Castilla-La Mancha and Andalusia. These bodies have funded
breeding programs, habitat management, and anti-poaching operations through both direct investment
and co-financing agreements (WWF Spain 2025). Such contributions have ensured strong alignment with
national conservation goals and European biodiversity frameworks.

Private Sector and Philanthropic Involvement

The Iberian Highlands project exemplifies a robust public-private partnership (PPP) approach. Key
conservation NGOs—such as WWF Spain, Fundacion CBD-Habitat, and the Fundacion para la
Conservacion del Lince Ibérico (FCL)—have been instrumental in mobilizing private resources and
facilitating fieldwork. These organizations play dual roles: implementing restoration on the ground and
leveraging financial and in-kind contributions from private foundations and businesses (Fundacién CBD-
Habitat 2025).

One notable donor is Cartier for Nature, which has supported the rewilding work through philanthropic
contributions aimed at habitat restoration, monitoring, and community-based conservation (Cartier for
Nature 2025). Their involvement demonstrates a growing trend of corporate responsibility in biodiversity
conservation, where ecological goals and brand sustainability intersect.

Other global environmental actors —such as the International Union for Conservation of Nature (IUCN) and
the Global Environment Facility (GEF)—have contributed both technical guidance and financial resources.
These international partnerships help bridge global conservation priorities with local implementation.

Landscape-Level Funding: The Endangered Landscapes Programme

One of the most transformative sources of funding has come from the Endangered Landscapes &
Seascapes Programme (ELSP), a flagship initiative of the Cambridge Conservation Initiative, supported by
Arcadia, the philanthropic fund of Lisbet Rausing and Peter Baldwin. The Iberian Highlands was selected in
2021 as one of the programme’s priority landscapes. The ELSP grant provides long-term, flexible funding
aimed at ecological restoration, governance capacity-building, and socio-economic integration (Endangered
Landscapes Programme 2025).

This financial support is notable for its scale, continuity, and emphasis on locally-led restoration. Funds
from the ELSP have underpinned habitat work related to the lynx and other species, supported employment
for local stewards, and financed ecological monitoring, making it a cornerstone of the Highlands project’s
financial architecture.

Economic Tools and Local Development

A critical element of the project’s success has been the integration of economic incentives for local
communities. One of the clearest examples is the development of eco-tourism, which leverages the public
appeal of the Iberian Lynx. Visitors are drawn to rewilded areas for wildlife tracking, photography, and
nature-based experiences. These services, run by local guides and businesses, provide alternative income
streams and foster environmental stewardship (Rewilding Spain 2025a).
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The rewilding process has also emphasized sustainable agriculture and forest management, notably
through agroforestry models and land-sharing strategies. Farmers are supported in adopting wildlife-friendly
practices, and in return, they benefit from Payment for Ecosystem Services (PES) schemes, compensation
for reforestation, and incentives for maintaining ecological corridors (Rewilding Spain 2025b).

Moreover, eco-certification programs, such as the European Charter for Sustainable Tourism, help local
enterprises gain recognition for their environmentally responsible practices, building a tourism brand that
reinforces conservation goals (Rewilding Europe 2025).

Carbon Markets: Emerging Opportunities

While not yet fully operational in the Iberian Highlands, carbon markets represent an emerging frontier
for financing restoration. The area’s reforested zones and natural shrublands contribute to carbon
sequestration, potentially qualifying for voluntary carbon credit programs. As fire management and
biodiversity increase, these ecosystems could be integrated into nature-based carbon offset schemes,
providing long-term financial support for habitat maintenance (Rewilding Europe 2025).

Rewilding Europe has indicated an interest in exploring carbon markets more systematically in the near
future, especially through projects involving natural grazing and soil health improvement—both of which
enhance carbon storage and resilience to climate impacts.

Funding Strategies: Lessons and Replicability
The Iberian Highlands rewilding project offers a replicable blueprint for other large-scale restoration efforts.
Its funding strategy reflects a combination of:
- Layered financial sources from the EU, national bodies, private foundations, and NGOs (LIFE
Iberlince 2025).
- Landscape-level, multi-annual grants, such as those from the ELSP, which provide long-term stability
(Endangered Landscapes Programme 2025).
- Local economic integration, ensuring that rural communities see tangible benefits from restoration
(Rewilding Spain 2025a).
- Marketing and branding strategies that elevate the lynx as a symbol of hope and resilience (WWF
Spain 2025).
- Emerging exploration of ecosystem service markets for future sustainability (Rewilding Europe 2025).

Strategy Key Features Transferable Lesson
Blended Finance Public + private + philanthropic + Build resilience through diverse funding.
Architecture landscape-level
Landscape-Scale Restore connectivity and ecological Scale up beyond species; focus on processes.
Vision integrity across bioregions
Local Stakeholder Eco-tourism, landowner incentives, Make communities co-owners, not just
Integration PES beneficiaries.
Innovation in Funding Carbon markets (not yet develop), Be adaptive and explore emerging environmental

crowdfunding, ELP-style funding markets.

Branding and Lynx as flagship species, storytelling | Use charisma of species to mobilize public and
Storytelling in campaigns political will.

The Iberian Highlands project stands as a flagship case of financially sustainable rewilding. The successful
reintroduction of the Iberian Lynx has been supported by a robust and diversified funding strategy that
combines public investment, philanthropic vision, community entrepreneurship, and landscape-scale
innovation. As conservation finance continues to evolve, the Iberian Highlands offers a living laboratory for
blending ecological restoration with economic regeneration.

1. Zartier for Nature. “Conservation Partnerships.” Cartier for Nature. Accessed April 2025. https://www.cartierfornature.org.
Endangered Landscapes Programme. “Iberian Highlands, Spain.” Cambridge Conservation Initiative. Accessed April 2025. https://www.
endangeredlandscapes.org/projects/iberian-highlands.

3. LIFE LynxConnect. “Creating a Genetically and Demographically Functional Iberian Lynx Metapopulation.” LIFE Programme. Accessed
April 2025. https://lifelynxconnect.eu.

4. LIFE Iberlince. “Recovery of the Historical Distribution of the Iberian Lynx.” LIFE Programme. Accessed April 2025. https://www.iberlince.
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2.7 Species Selection for Reintroduction in Habitat Restoration

Figure 5. Helmer, Jeroen. “The Lynx: A Keystone Species.” Rewilding Europe. Last modified [April 18, 2025],_https://rewildingeurope.com/rewilding-
in-action/wildlife-comeback/lynx/.

Species selection is a critical component of habitat restoration, particularly when reintroducing species that
have been extirpated from their native ranges. The Iberian lynx (Lynx pardinus) exemplifies a keystone
species whose reintroduction in the Iberian Highlands plays a pivotal role in ecological restoration in
southern Spain and Portugal. Once abundant across the Iberian Peninsula, the lynx faced near extinction
due to habitat loss, poaching, and the decline of its primary prey, the European rabbit (Oryctolagus
cuniculus). This section delves into the ecological roles of the Iberian lynx, the factors influencing its
reintroduction, and the broader context of the Iberian Highlands rewilding project, which aims to restore a
balanced ecosystem by reintroducing multiple species.

Ecological Role of the Iberian Lynx

The Iberian lynx is a keystone species, playing a vital role in regulating prey populations, particularly the
European rabbit. As an apex predator, the lynx helps maintain ecosystem balance by controlling rabbit
numbers, preventing overgrazing of vegetation, and preserving plant species diversity (Crooks and Soulé
1999). Without the lynx, unchecked rabbit populations could lead to significant vegetation degradation,
disrupting the habitat structure and affecting the survival of various species (Pilliod et al. 2003). Therefore,
reintroducing the lynx serves to restore these crucial ecological interactions, benefiting not only the lynx but
also other species dependent on a balanced food web.

The Importance of Prey Availability: The European Rabbit

The European rabbit, a critical food source for the lynx, is central to the success of its reintroduction.
Historically abundant, rabbit populations have been severely impacted by disease (myxomatosis and rabbit
hemorrhagic disease) and habitat fragmentation, posing challenges for lynx reintroduction efforts (Delibes
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et al. 2000). Consequently, habitat restoration projects have prioritized rabbit population recovery through
disease management, habitat restoration, and prey enhancement (Gonzalez et al. 2017). The success

of the lynx reintroduction is closely tied to these efforts, as a stable rabbit population is essential for lynx
survival.

Genetic Diversity and Long-Term Viability

The Iberian lynx faced a genetic bottleneck, with fewer than 100 individuals remaining in the wild,
increasing the risk of inbreeding depression (Marquez et al. 2014). To ensure the long-term viability of
reintroduced populations, genetic management has been crucial. Translocations between geographically
distinct populations have enhanced genetic diversity, and the selection of individuals with high genetic
fitness helps reduce the risks associated with small population sizes (L6pez-Bao et al. 2015). Ongoing
genetic monitoring ensures that reintroduced lynx populations remain resilient to diseases and
environmental stressors (Silva et al. 2020).

Habitat Suitability and Restoration Efforts

The selection of reintroduction sites for the Iberian lynx was guided by habitat suitability models that
considered factors such as vegetation type, terrain, and proximity to other lynx populations (Real et al.
2017). While lynx once roamed widely across the Iberian Peninsula, habitat fragmentation and urbanization
have altered their historical range. Therefore, restoration efforts have focused on recreating suitable
habitats, ensuring that lynx populations can thrive and disperse. This includes enhancing migration
corridors and reducing human-wildlife conflict by selecting areas with limited human disturbance (Ferreras
et al. 2004; Benitez et al. 2020).

The Broader Iberian Highlands Rewilding Project

The Iberian Highlands rewilding project extends beyond the lynx reintroduction to encompass a holistic
approach to ecosystem restoration. The project includes the reintroduction of other species, such as the
Iberian wolf (Canis lupus signatus), wild boar (Sus scrofa), red deer (Cervus elaphus), and the Spanish
imperial eagle (Aquila adalberti), all of which contribute to restoring trophic dynamics in the region.

The Iberian wolf, for instance, helps regulate herbivore populations like deer and wild boar, preventing
overgrazing and promoting plant diversity. Similarly, the Spanish imperial eagle, as a top predator,
complements the lynx’s role by controlling smaller predators and scavengers, reinforcing the ecosystem’s
balance.

One of the central goals of the rewilding project is to restore the full suite of ecological processes that were
disrupted by centuries of human activity, such as agriculture, deforestation, and hunting. By reintroducing
these species and fostering their natural interactions, the project aims to create a self-sustaining ecosystem
where species dynamics are resilient to future environmental challenges (Ramos et al. 2011; Fernandez et
al. 2020).

Socio-Political Considerations and Community Engagement

The reintroduction of the Iberian lynx, like other species in the rewilding project, involves navigating
complex socio-political landscapes. Successful rewilding requires the cooperation of local communities,
government bodies, NGOs, and private stakeholders. Engaging with local landowners has been

essential to address concerns about livestock predation and potential impacts on farming activities.
Through collaborative efforts, landowners have been incentivized to support the project, often benefiting
economically from eco-tourism, hunting tourism, and environmental credits (Monterroso et al. 2019). This
approach has fostered coexistence between humans and wildlife, contributing to the long-term success of
the rewilding initiative.

Lessons Learned and Replicability

The Iberian lynx reintroduction offers valuable insights into the challenges and successes of species
reintroduction and habitat restoration. A key lesson from this project is the importance of integrating
ecological science with social and economic considerations. Species reintroduction cannot succeed without
the active support of local communities, and the project’s success lies in its ability to generate positive
economic incentives for stakeholders (Pefialver et al. 2021). Moreover, the careful management of genetic
diversity, habitat restoration, and prey availability has been essential to ensuring the long-term viability of
the lynx and other species (Campos et al. 2014).

The success of the Iberian lynx reintroduction in the Iberian Highlands offers a model for large-scale
ecosystem restoration, demonstrating how ecological, social, and economic factors can be integrated into
a coherent strategy. The project’s holistic approach—addressing habitat restoration, species reintroduction,
and community involvement—provides a blueprint for similar efforts worldwide.
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2.8 Site Selection for Habitat Restoration

Following the species-specific assessment of the Iberian lynx, site selection for habitat restoration in
the Iberian Highlands project was guided by spatial and ecological criteria tailored to support long-term
metapopulation dynamics. This phase prioritized translating ecological requirements into geospatial
strategy, identifying landscapes that offer not only suitable habitat conditions but also the connectivity
needed for population resilience.

Ecological Considerations in Site Selection

Habitat Suitability Modeling: The restoration team employed advanced GIS and habitat suitability
models to identify areas where ecological conditions aligned with the spatial and structural
preferences of the lynx. Key variables included land cover types, slope, forest canopy openness, and
proximity to low-traffic infrastructure. SIOSE land use datasets and remote sensing data allowed fine-
scale mapping of suitable vegetation types—especially open Mediterranean woodlands, mountain
olive groves, and patchy forest-shrub mosaics. These areas were prioritized for their ability to sustain
prey populations and facilitate lynx movement (Life LynxConnect 2022).

Landscape Connectivity & Permeability: Beyond isolated suitability, restoration focused on
enabling lynx dispersal between subpopulations. Six spatial units were selected to implement

a metapopulation strategy. These included both existing lynx territories and newly designated
reintroduction zones such as Sierra Arana and Lorca. To counter fragmentation, “stepping stone”
habitats were identified and restored to act as intermediary patches between core zones, supporting
gene flow and reducing demographic isolation (Rodriguez-Siles et al. 2020).

Corridor Planning: Strategic corridors—such as the Valdeciguefias—Guadalcanal-Sierra Norte
axis—were prioritized not only for their ecological function but also for their potential to act as
connective arteries across fragmented terrain. These zones were assessed for permeability rather
than pristine quality, recognizing the importance of suboptimal but traversable landscapes that can be
restored incrementally (Gonzélez et al. 2018).

Socio-Economic and Land Use Factors

Annex 1

Land Tenure and Feasibility: Land ownership patterns were a decisive factor in determining
restoration feasibility. Many suitable sites fell within mixed-use landscapes dominated by private
holdings, hunting estates, and traditional agroforestry systems. Restoration planning therefore
integrated legal assessments, landowner negotiations, and voluntary stewardship agreements to
ensure access and long-term land use compatibility (Rodriguez-Siles et al. 2020).

Stakeholder Engagement: The success of site restoration hinged on early and ongoing collaboration
with local communities. This included farmers, hunting associations, conservation NGOs, and
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regional governments. Restoration actions, such as prey species management or vegetation
restructuring, were aligned with existing land-use practices wherever possible, emphasizing
coexistence and minimizing socio-political friction (IUCN 2024).

Ecosystem Service Considerations: Sites offering co-benefits—such as erosion control, water
retention, or ecotourism potential —were also favored, as these layered values enhanced the
sustainability and public legitimacy of restoration investments (Associated Press 2024).

Practical and Operational Considerations

Access and Monitoring Logistics: Restoration planning accounted for the physical accessibility

of sites, especially in remote mountainous zones. Logistical feasibility—including road access for
fieldwork, monitoring infrastructure, and ranger presence —was integrated into the final site selection
and phasing schedule.

Adaptive Management and Long-Term Viability: Each selected zone was evaluated for its capacity
to support adaptive management strategies over time. This included considerations for climate
resilience, potential for prey population fluctuations, and the risk of anthropogenic pressures such as

road expansion or illegal hunting (Associated Press 2024).

- Integrated Planning and Conclusion: The site selection process for the Iberian Highlands lynx
rewilding initiative exemplifies a multi-criteria, landscape-scale restoration strategy. By integrating
ecological suitability models, corridor connectivity analyses, and socio-political feasibility, the project
avoids static or purely ecological designations in favor of dynamic, scalable restoration zones.

Strategy

Key Features

Transferable Lesson

Habitat Suitability
Modeling

G1S-based models integrating
vegetation types, slope, prey density,
land cover, and infrastructure proximity

Use data-driven models to identify ecologically
optimal areas for species-specific needs

Metapopulation Spatial
Planning

Division into six subpopulations
with “stepping stones” to promote
connectivity and gene flow

Design reintroduction plans with ecological
networks, not isolated zones

Landscape Connectivity
Enhancement

Strategic restoration of corridors (e.g.
Valdeciguehas—Guadalcanal-Sierra
Norte) to support species movement

Prioritize corridors to reduce genetic
bottlenecks and promote population resilience

Land Tenure and
Feasibility Assessment

Restoration planned around land
ownership, use rights, and governance
structures

Legal and land-use feasibility must be
addressed early for implementation success

Stakeholder
Engagement

Collaboration with landowners,
hunters, and local communities in
planning and restoration

Local support is essential for long-term
restoration success and conflict avoidance

Socio-Ecological Co-
benefits

Restoration areas chosen for
ecosystem services (e.g. erosion
control, tourism potential)

Align conservation goals with socio-economic
benefits to increase project buy-in

Adaptive Planning &
Logistics

Remote area logistics, access routes,
and monitoring capacity factored into
site choice

Consider practical access for management,
monitoring, and long-term project sustainability

Resilience & Climate
Readiness

Site conditions and climate projections
assessed for long-term viability

Factor in climate resilience and ecological
robustness for future-proofing restoration

Through this approach, habitat restoration is not simply about creating ideal conditions in isolation, but
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about stitching together an evolving network of habitats where lynx populations can expand, intermix, and
adapt. The spatial logic behind these selections reflects both the ecological vision of long-term species
viability and the grounded realities of Mediterranean land-use complexity.
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2.9 Education and Wilderness Exploration

Education and Cultural Shifts in Rewilding

Education plays a crucial role in the success of habitat restoration and species reintroduction projects,
especially in the context of the Iberian lynx reintroduction in the Iberian Highlands. The key strategy in
these regions focuses on reconnecting people to their landscapes and biodiversity through a combination
of formal and informal education, aiming to shift societal attitudes toward conservation.

In the Iberian Highlands, projects like Rewilding Educa focus on educating students about the importance
of biodiversity, ecological restoration, and rewilding. These educational programs use immersive learning
activities—such as field trips and hands-on workshops—to provide students with direct interactions with
the landscape, fostering deeper connections to nature. These interactions are essential in helping young
people understand the integral role they play in both preserving and restoring the natural world.

Local communities are actively engaged through both formal school-based education and informal
initiatives. Programs like Rewilding Educa and others in the Sierra de Albarracin and Alto Tajo regions not
only educate about the broader environment but also promote specific local conservation efforts, such

as the restoration of habitats for the Iberian lynx. These initiatives use interactive activities like outdoor
workshops, creative competitions, and field trips, which enable participants to directly engage with the land
and wildlife in their local areas (Rewilding Spain, 2024).

Role of Education in Ecological Restoration

Educational initiatives are integral to fostering a deeper understanding of the interconnectedness between
human activities and ecosystems, particularly in ecological restoration. One of the most important aspects
of these programs in the Iberian Highlands is helping communities understand the significance of the
Iberian lynx not only as a keystone species but also as a symbol of the broader health of Mediterranean
landscapes.

In rural areas, where the return of the lynx may be initially met with apprehension due to potential conflicts
with agriculture, education helps shift perceptions by emphasizing the ecological role of the lynx. Outreach
programs focus on educating local communities about how lynx populations contribute to biodiversity and
the balance of ecosystems. For instance, local farmers are educated on how the lynx naturally controls
prey populations, reducing the need for pesticides and promoting healthier ecosystems (Rewilding Europe,
2024).

Youth involvement is also pivotal in the long-term success of rewilding efforts. Programs like Generation
Restoration, which actively engage young people in monitoring and restoring lynx habitats, ensure that they
not only understand the ecological importance of these species but also become active participants in their
protection. The hands-on nature of these initiatives empowers youth and builds a sense of ownership and
responsibility for the environment, encouraging long-term commitment to conservation.

Integration of Traditional and Local Ecological Knowledge

An essential component of rewilding efforts in the Iberian Highlands is the integration of Traditional
Ecological Knowledge (TEK) and Local Ecological Knowledge (LEK). Local knowledge systems offer
invaluable insights into the area’s cultural and environmental history, making it critical to the restoration
process. These knowledge systems, passed down through generations, provide unique perspectives
on how the land has evolved, which species thrived in certain environments, and how ecosystems were
traditionally managed. By incorporating TEK and LEK into restoration planning, communities feel more
connected to the rewilding process, fostering a sense of ownership and respect for the land. These
practices promote ecological restoration strategies that are culturally relevant and resonate with local
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values, ensuring the effectiveness of restoration and rewilding projects (Gomez-Baggethun et al., 2010).
Combining both scientific and traditional knowledge creates a holistic approach that increases the chances
of long-term ecological success.

Wilderness Exploration and Human-Nature Connections

Wilderness exploration programs are key to fostering environmental stewardship and a deep emotional
connection to nature. Early exposure to natural landscapes through school-based wilderness experiences
or eco-tourism activities provides individuals with a direct, tangible understanding of wildlife and
ecosystems. Programs that engage youth, families, and even local communities in eco-tourism and
wilderness exploration help people develop an appreciation for the complexities of ecological health and
conservation.

In the Iberian Highlands, these exploration programs serve as a bridge to understanding rewilding in
action. Guided wildlife tours and eco-tourism activities, such as those in the Cazorla-Segura National Park,
not only teach participants about the Iberian lynx but also offer them the chance to witness the physical
restoration of habitats. Witnessing the reintroduction of keystone species like the lynx helps participants
develop an emotional connection to the land and its recovery, reinforcing their commitment to conservation.
One of the goals of the UN Decade on Ecosystem Restoration is to actively include youth in restoration
projects, thereby equipping them with the skills and knowledge needed to take on leadership roles in future
conservation efforts. In the Iberian Highlands, initiatives like Generation Restoration ensure that young
people are not only educated about rewilding but also given the opportunity to participate in ecological
monitoring and the active restoration of lynx habitats. Through these initiatives, young people can directly
contribute to rewilding efforts, deepening their sense of responsibility and ownership over the future of their
ecosystems (UN Decade on Ecosystem Restoration, 2021).

Reconceptualizing Human-Nature Relationships

Rewilding challenges traditional views of human intervention in ecosystems, emphasizing a philosophy
where natural processes are allowed to unfold with minimal human interference. In the Iberian Highlands,
the reintroduction of species like the Iberian lynx is not just about restoring biodiversity; it’s about restoring
ecological processes, such as predator-prey relationships, which are essential for the overall health of
ecosystems.

The idea is that ecosystems can thrive when human intervention is focused on facilitating natural recovery
processes rather than managing every aspect of the ecosystem. By reintroducing the lynx, for example,
natural processes such as predation are restored, which helps regulate herbivore populations and
facilitates plant regrowth, contributing to a balanced, healthy ecosystem (Lorimer et al., 2015).
Sustainability is at the core of rewilding efforts in the Iberian Highlands, with the goal of fostering a long-
term relationship between humans and nature. Successful rewilding projects go beyond the life span of
the immediate project, encouraging local communities to become active stewards of their land. In regions
like Alto Tajo and Sierra de Albarracin, local stakeholders are involved in monitoring lynx populations and
managing habitats, ensuring that rewilding efforts remain sustainable and adaptable in the face of future
challenges, including climate change and human development.

This collaborative, community-driven approach helps ensure that the landscapes restored through rewilding
are resilient and continue to provide ecological and economic benefits long after the initial efforts have
concluded.

Practical Education Models for Rewilding

- Formal and Informal Education Systems : Integrating environmental education into both formal
(schools, universities) and informal (workshops, field trips) education systems is essential for fostering
the next generation of conservationists and ensuring the longevity of rewilding projects. Programs like
Rewilding Educa integrate nature-based learning activities into the educational curricula of schools in
the Iberian Highlands. These programs use interactive tools to simulate ecosystems, food chains, and
biodiversity, providing students with a rich, hands-on learning experience that helps them appreciate
their role in conserving biodiversity (Rewilding Spain, 2024).

- Collaborative Initiatives for Ecosystem Restoration: Collaboration between local communities,
governments, and educational institutions is fundamental to ensuring that rewilding projects are not
only scientifically grounded but also culturally relevant. Organizations such as Rewilding Europe and
Rewilding Spain play a key role in fostering these collaborations, working with local stakeholders to
ensure that ecological restoration efforts reflect both the science of restoration and the social needs
of the region (Rewilding Europe, 2024).

- Youth Networks and Participation: Developing local youth networks, such as those seen in
Generation Restoration, is essential for building lasting engagement with rewilding projects. These
networks encourage young people to take an active role in the restoration process, ensuring that
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future generations stay connected to their natural environments and contribute to ongoing ecological
restoration efforts.

Coexistence and Cultural Shifts

A major component of rewilding in the Iberian Highlands is the promotion of a mindset of coexistence
between humans and nature. The reintroduction of the Iberian lynx, for instance, has been met with
resistance from some agricultural communities. However, through education and the implementation of
cohabitation strategies—such as compensation for livestock losses and promoting eco-tourism—the region
has seen a gradual shift toward a more harmonious relationship between wildlife and human activities.
Rewilding projects also aim to foster a deeper, emotional connection to nature, which is vital for long-term
environmental stewardship. Education and wilderness exploration programs, like those in Cazorla-Segura
National Park, promote these emotional bonds by allowing individuals to experience the landscape and its
wildlife firsthand. The emotional attachment to the land that these programs create encourages individuals
to continue supporting rewilding and conservation efforts throughout their lives.

Holistic Approach to Restoration

Rewilding projects in the Iberian Highlands embrace an inclusive and adaptive management approach that
incorporates diverse knowledge systems. This adaptability is crucial for ensuring long-term success, as it
allows for the integration of new scientific findings and local feedback into restoration plans. The flexibility
of these programs ensures that restoration efforts remain responsive to both environmental and social
changes, making them more resilient in the face of uncertainty.

Community-driven restoration has been proven to be a key factor in the success of rewilding projects in
the Iberian Highlands. By engaging local communities in the planning and implementation of restoration
efforts, these projects have built trust and aligned conservation goals with local needs and values. This
collaborative approach not only increases the likelihood of success but also enhances community resilience
in the face of ecological challenges.

The integration of education and wilderness exploration in rewilding efforts in the Iberian Highlands is
central to fostering sustainable, long-term ecological restoration. Through formal and informal educational
initiatives, the involvement of youth, the integration of traditional knowledge, and the promotion of
coexistence, these projects ensure that rewilding becomes more than just an ecological endeavor. By
embedding rewilding within the local cultural context and ensuring active community participation, these
efforts provide a model for how education, collaboration, and conservation can work hand in hand to restore
landscapes and species.

Strategy Key Features Transferable Lesson
Education and Cultural - Focus on both formal (schools, Education is essential for shifting societal
Shifts in Rewilding universities) and informal attitudes toward conservation and fostering

(workshops, field trips) educational | long-term engagement with nature.
systems.

- Programs like Rewilding Educa for
youth engagement.

- Immersive learning through hands-
on workshops and field trips.

Role of Education in - Educational initiatives promote Local engagement helps communities
Ecological Restoration awareness of keystone species understand and support rewilding efforts, easing
(e.g., Iberian lynx) and ecosystem conflicts with farming or other industries.
restoration.

- Local outreach helps shift
negative perceptions of species
reintroductions.

Annex 1-2-3: Importance of Habitat Restoration 52



Integration of Traditional
and Local Ecological
Knowledge (TEK & LEK)

- Combining scientific and

local ecological knowledge for
restoration.

- Encourages community
ownership and respect for natural
environments.

Incorporating local knowledge in rewilding
efforts ensures projects resonate with
community values and cultural practices,
enhancing sustainability.

Wilderness Exploration
and Human-Nature
Connections

- Eco-tourism and guided wildlife
experiences provide opportunities to
connect people to nature.

- Early exposure to natural
landscapes fosters long-term
appreciation for ecosystems.

Immersive experiences (e.g., eco-tourism,
wilderness exploration) build deeper emotional

connections to nature and support stewardship.

Youth Empowerment and
Rewilding

- Initiatives like Generation
Restoration involve young people

in monitoring and restoring lynx
habitats.

- Encourages hands-on participation
in ecosystem recovery.

Youth involvement in environmental restoration
fosters long-term environmental responsibility
and a deeper sense of ownership over
ecosystems.

Rewilding as a Philosophy

- Human intervention is minimized,
focusing on facilitating natural
recovery of ecosystems (e.g., lynx
reintroduction restores predator-
prey balance).

Rewilding emphasizes natural processes and
ecological balance, supporting a more holistic
view of conservation that goes beyond species
reintroduction.

Sustainability and
Stewardship

- Focus on community involvement
in monitoring lynx populations and
habitat management.

- Encourages active participation
from locals to ensure long-term
ecological health.

Sustainability is supported by engaging local
communities in ongoing stewardship to ensure
long-term success of restoration projects.

Coexistence Strategies

- Cohabitation strategies balance
agricultural needs and wildlife
conservation (e.g., lynx-farming).
- Promotes mutual benefits from
healthy ecosystems.

Human-wildlife coexistence is essential for
the success of rewilding projects, requiring
education and conflict mitigation.

Inclusive and Adaptive
Management

- Adaptive management allows for
continuous learning and adjustment
of restoration plans based on new
scientific findings and community
feedback.

Inclusive management approaches allow
for more flexible and effective restoration by
responding to evolving needs and contexts.
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Community-Driven - Active community participation Community-led initiatives ensure that restoration
Restoration in the planning and execution of efforts are culturally relevant, increase local
restoration efforts. support, and enhance resilience.

- Building trust and aligning
restoration goals with local values.
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Annex 3: Case Study Overview: Restoration and Conservation of El Hito
Lagoon

Montalbo

El Hito

Land acquisition for conservation purposes

:‘ Agricultural stewardship network in El Hito lagoon
Figure 6. Land use: The enlargement and restoration of El Hito Lagoon

Introduction

Location: Cuenca, Castilla-La Mancha, Spain.

Significance: El Hito Lagoon holds high ecological value as a Ramsar-listed steppe wetland,
characterized by its saline waters, submerged aquatic vegetation, and surrounding salt marsh

and steppe habitats. It supports rare and endangered species, functions as a critical stopover and
wintering site for migratory birds, and sustains high biodiversity in a semi-arid landscape. It is

the second most important wintering site for cranes in Spain, after the Laguna de Gallocanta, with
over 10,000 cranes during rainy years. The wetland, surrounding saline steppes, and agricultural
zones are vital for species like the great bustard and common bustard, both of which are specially
protected in Europe. Its isolated and well-preserved condition makes it a key reference site for
inland saline wetlands in Central Spain.

Objective: The project aims to restore and protect key habitats, enhance ecological connectivity, and
safeguard migratory bird species. It also promotes sustainable land use, community engagement,
and public awareness of the lagoon’s ecological value.

Key Habitats: Saline wetlands, salt marshes, and steppe landscapes.

Landscape Size: The El Hito Lagoon Nature Reserve spans approximately 996 hectares, designated
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as a Natura 2000 site (SAC-SPA ES0000161). Within this, the lagoon itself, a seasonal wetland,
covers around 360 hectares.

Focal Species: Key species include Annex | birds like Falco naumanni, Otis tarda, Tetrax tetrax, and
Chersophilus duponti, and over 10,000 wintering Grus grus. Other notable birds include Circus
pygargus, Aythya ferina, and Recurvirostra avosetta. Insects of interest include Cephalota dulcinea,
Pimelia manchega, and Branchinecta orientalis. Also present are Discoglossus galganoi, bats like
Rhinolophus ferrumequinum, and regional endemic reptiles and amphibians.

Document Review
Existing Documents and Policies Reviewed

- Ramsar Information Sheet (RIS) for El Hito Lagoon (RIS Code: 1259). The official documents include
the Ramsar Information Sheet (RIS), which outlines the ecological and conservation values of the
site. Archived RIS versions provide historical context. A detailed site map (ES1259_map211215) and
additional reports such as taxonomic species lists (ES1259_tax0220210.pdf) and national wetland
inventory descriptions (ES1259_descr220210.pdf) are also available. Other resources include
published literature and a GIS file of site boundaries for spatial analysis. These documents can be
accessed on the Ramsar website.https://rsis.ramsar.org- https://rsis.ramsar.org/ris/1259

- Laguna de El Hito (Project Website). Provides comprehensive information on the LIFE El Hito
project’s objectives, strategies, and progress reports related to the restoration of El Hito Lagoon and
its surrounding ecosystems.

- LIFE EL HITO Project Documentation (LIFE20 NAT/ES/000035). Official documentation detailing
the restoration and expansion efforts of the El Hito salt flat and wetland, including project goals,
methodologies, and expected outcomes. Laguna de El Hito

- Restor Platform — El Hito Site. Offers spatial data and ecological information about the El Hito site,
facilitating monitoring and analysis of restoration progress.

- Natura 2000 Site Designation Documents. Includes the official designations and management plans
for El Hito Lagoon as part of the EU Natura 2000 Network, specifically as a Special Protection Area
(SPA) and Special Area of Conservation (SAC).

- Regional Legal Designations. El Hito Lagoon is recognized under regional legislation, including
its inclusion in the Spanish Wetland Inventory and its declaration as a Nature Reserve by the
Government of Castilla-La Mancha.

- Scientific Publications and Research Reports. Various studies and publications have been reviewed
to inform the project’s strategies, including research on the lagoon’s hydrology, biodiversity, and the
impacts of land use changes.

- Community Engagement and Educational Materials. Materials developed for public outreach, such as
the Wetland Trail and bird observatory, aim to raise awareness and foster community involvement in
conservation efforts.

Assessment of Current Practices

The EIl Hito restoration project employs a holistic approach to conserve and recover priority habitats (1150%,
1510%, 3170*) and bird species listed in the Birds Directive. Key current practices include the purchase

of over 500 ha of land to secure critical habitats, removal of anthropogenic pressures (e.g., buildings,
fences, debris), and transformation of degraded farmland into salt steppe and wetland ecosystems.
Conservation grazing is reintroduced through land stewardship agreements with local farmers, maintaining
open landscapes for steppe birds. Ecological restoration is guided by species and habitat monitoring, with
ongoing hydrological management to support seasonal wetland dynamics. The project also integrates
community outreach, public access planning, and environmental education to build local engagement.
Monitoring tools such as drone surveys, biodiversity censuses, and ecological indicators ensure

adaptive management. Public-private partnerships and local administration involvement are central to
implementation. Restoration began in 2022 and continues under a multi-stakeholder framework.

Identification of Gaps
These gaps focus on key challenges that have emerged throughout the project’s documentation, including
environmental, operational, and social aspecits:

- Habitat Fragmentation and Connectivity Issues: Despite efforts to restore priority habitats like
saline wetlands, steppe areas, and temporary ponds, the ecological connectivity between different
habitats within the Natura 2000 site remains a challenge. There are still fragmented land parcels that
impede the natural flow of species, especially migratory birds. These gaps in connectivity hinder the
full recovery of ecosystems and limit the movement of species across the reserve. (Natura 2000 site
designation documents, LIFE EL HITO Project documentation).

- Invasive Species Management: Although the project has removed debris and harmful
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infrastructure, invasive plant species like Cynodon dactylon (Bermuda grass) continue to pose

a significant threat to native habitats. The spread of these invasive species undermines native
biodiversity, and while initial removal efforts have been made, active management for invasive
species is still limited. This leaves certain ecosystems vulnerable to further degradation. (LIFE EL
HITO Project documentation, Ramsar Information Sheet for El Hito Lagoon).

Hydrological Pressures and Water Quality: The lagoon’s temporary wetland nature, combined
with agricultural runoff and seasonal droughts, affects water quality and overall hydrology. While

the restoration activities have focused on removing physical barriers, managing water inflow and
quality continues to be an ongoing challenge. There is still no consistent solution for maintaining
hydrological regimes that are crucial for species like Ruppia drepanensis (coastal lagoon plant) and
Lythrum flexuosum (aquatic plant) (Ramsar Information Sheet for El Hito Lagoon, Regional Legal
Designations).

Stakeholder Engagement and Land Stewardship: While the project has acquired significant

land areas, including key habitats, stakeholder engagement, particularly with local landowners and
farmers, remains inconsistent. Many landowners still prioritize intensive agricultural practices over
biodiversity conservation, and there is limited support for land stewardship agreements that could
ensure long-term sustainability of restored habitats (LIFE EL HITO Project documentation, Fundacion
Global Nature Reports).

Monitoring and Data Gaps: Although monitoring is a key aspect of the project, there is a gap in
long-term ecological monitoring data that would provide insights into the restoration’s full impact. The
absence of integrated monitoring tools that can assess both habitat restoration and species recovery
across multiple years hinders adaptive management (Restor Platform — El Hito Site, LIFE EL HITO
Project documentation).

Public Awareness and Community Involvement: While there are public use and educational
initiatives (e.g., Wetland Trail, bird observatory), community involvement in conservation actions
remains below expectations. Greater public awareness and engagement are needed to encourage
local communities to adopt more sustainable land-use practices and actively contribute to
conservation efforts (Fundacion Global Nature Reports, LIFE EL HITO Project documentation).

These gaps highlight areas where further effort and resources are needed to ensure the long-term success
of the LIFE EI Hito project. Addressing these challenges will improve both ecological outcomes and
sustainable land use in the region.

Tools and Techniques:

To assess and address the gaps in existing habitat management practices, several tools and techniques
have been utilized throughout the LIFE EIl Hito project. These tools support both the ecological restoration
and the sustainable management of the site. They focus on improving habitat quality, enhancing species
recovery, and involving stakeholders in long-term conservation.

Ecological Monitoring and Spatial Analysis Tools: Monitoring tools are critical for assessing
habitat restoration and species recovery over time. The LIFE El Hito project uses a combination of
spatial analysis tools (such as GIS) and remote sensing technologies (e.g., satellite imagery, drone
surveillance) to monitor habitat change, water quality, and species distributions across the site.

- GIS Tools: Used to map out key habitats and species distributions, allowing for precise monitoring
of the restoration process and identification of priority areas requiring intervention.

- Remote Sensing & Drones: These tools help in tracking environmental changes in large, inac-
cessible areas and in capturing high-resolution data on land use changes, vegetation cover, and
water levels.

Example: GIS analysis of vegetation types and water regimes to guide restoration activities for
priority habitats like 1510 Salt Mediterranean Steppes and 3170 Mediterranean Temporary Ponds.

Habitat Suitability Models: The project uses habitat suitability models to predict the best areas

for restoration and to assess the success of interventions. These models integrate environmental

variables (e.qg., soil type, water availability, hydrology) with species distribution data to identify areas

that are most likely to support priority species.

- Example: The habitat suitability model for species like Ruppia drepanensis and Lythrum flexuo-
sum helps in identifying the best locations for wetland restoration.

- These models also inform management decisions related to water flow, vegetation management,
and land stewardship.

Species Monitoring Techniques: To assess the status and abundance of key species, particularly

migratory birds, the project employs standardized species monitoring techniques. These include bird

counting, camera traps, and acoustic monitoring for bat species.

- Bird Monitoring: The project uses point counts and transect surveys to track the abundance and

Annex 1-2-3: Importance of Habitat Restoration 56



distribution of migratory and resident bird species, including Falco naumanni, Otis tarda, and
Grus grus (Common Crane). The site has become an important wintering ground for over 10,000
cranes, so these techniques are vital to assess seasonal changes in bird populations.

- Bat Monitoring: Acoustic monitoring is used to detect the presence of bat species like Rhinolophus
ferrumequinum and Plecotus austriacus. This data helps assess the success of habitat restoration
efforts and the protection of bat habitats.

- Example: Monitoring of Grus grus populations during the winter months, using both traditional bird
counting and camera-based monitoring to track changes in habitat usage.

- Ecological Restoration Techniques: Active ecological restoration techniques are employed to
restore key habitats like salt marshes, steppe landscapes, and Mediterranean temporary ponds.
Techniques include:

- Habitat Transformation: Conversion of agricultural land and grazing areas into priority habitats,
such as saline wetlands and Mediterranean ponds. This is done by removing invasive species, re-
introducing native plants, and adjusting water management systems to restore natural hydrology.

- Invasive Species Control: Removing invasive species such as Cynodon dactylon (Bermuda grass)
and preventing their spread through regular monitoring and management interventions.

Soil and Water Management: Re-establishing natural hydrological cycles and improving water
quality through the restoration of natural water channels and removal of drainage infrastructure
that impedes water flow.

- Example: Transformation of 40 ha of farmland and pastures into priority habitats by restoring wet-
land areas and planting native species like Lygeum spartum and Limonium species.

- Stakeholder Engagement Tools: Engaging local stakeholders, particularly farmers and landowners,
is crucial for the long-term success of the project. Tools used for stakeholder engagement include:

- Workshops and Community Meetings: These provide a platform for local stakeholders to learn
about the project, share concerns, and become involved in conservation efforts.

Land Stewardship Agreements: The project facilitates land stewardship agreements with local
farmers to implement sustainable farming practices that benefit both biodiversity and agricultural
productivity.

- Public Awareness Campaigns: Through social media, informational brochures, and local outreach,
the project works to raise awareness about the importance of the El Hito wetland and engages the
public in its conservation.

- Adaptive Management and Decision Support Systems: The LIFE El Hito project uses adaptive
management techniques to adjust strategies and interventions as new data becomes available. This
involves continuous monitoring of ecological indicators and incorporating feedback into the decision-
making process.

- Decision Support Systems (DSS): The project uses DSS tools to support decision-making regard-
ing restoration activities and land management practices. These systems integrate environmental,
social, and economic data to help optimize conservation actions.

Example: Adaptive water management strategies based on seasonal variations in rainfall and wa-
ter levels to ensure the survival of key aquatic species and maintain hydrological processes.
The tools and techniques employed in the LIFE EIl Hito project combine scientific monitoring, advanced
modeling, active restoration practices, and stakeholder engagement to address the challenges faced by the
site. By using GIS, habitat suitability models, species monitoring, and ecological restoration methods, the
project is able to evaluate and enhance habitat quality, species protection, and ecological connectivity, thus
ensuring the long-term conservation of this vital wetland ecosystem.

Lessons Learned and Application to Other Restoration Projects

The LIFE El Hito project has provided valuable insights into the challenges and successes of wetland
restoration, species conservation, and stakeholder engagement. Several key lessons have emerged that
can be applied to other restoration projects, particularly in priority habitats and Natura 2000 sites. These
lessons emphasize the importance of adaptive management, collaboration, and long-term commitment to
conservation goals.
- Effective Stakeholder Engagement is Crucial: One of the most important lessons from the
LIFE EI Hito project is the critical role of stakeholder engagement in the success of conservation
efforts. Involving local communities, landowners, and farmers through stewardship agreements and
collaborative workshops has been essential to securing long-term support for habitat restoration.
The active involvement of stakeholders ensures that conservation strategies are practical, culturally
sensitive, and economically viable.
- Application: Future projects should prioritize inclusive stakeholder consultation, ensuring that local
communities are not only informed but also actively participate in the planning and implementation of
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restoration activities. Building trust and demonstrating the benefits of conservation to local livelihoods
are key components for success.

- Adaptive Management and Monitoring Drive Success: The project has highlighted the importance
of adaptive management in wetland restoration. Continuous monitoring and the use of decision
support systems (DSS) have allowed the project to make real-time adjustments based on changing
conditions, such as water availability or species abundance. The flexibility to adjust restoration actions
ensures that the project can respond to unexpected challenges and environmental fluctuations.

- Application: Other restoration projects should incorporate adaptive management frameworks that
allow for real-time data collection, adaptive planning, and quick response strategies. This approach
allows projects to be resilient to environmental changes and more effective over the long term.

- Ecological Restoration Requires Long-Term Commitment: A key takeaway from the LIFE El
Hito project is the realization that ecological restoration is a long-term endeavor. While short-term
interventions such as land acquisition and habitat restoration are important, the sustainability of
these actions depends on continuous management, monitoring, and long-term investment. This is
especially true for wetland ecosystems, which can be highly sensitive to external pressures like land
use changes, invasive species, and climate change.

- Application: Restoration projects must plan for the long-term sustainability of their efforts. This
includes securing continuous funding, ensuring capacity for ongoing monitoring, and incorporating
adaptive management practices to ensure that restoration goals are achieved over time.

- Integration of Habitat Restoration with Land Use Management: The LIFE EI Hito project
demonstrated that successful restoration depends not only on direct ecological interventions but
also on the integration of land use practices. Converting agricultural land into priority habitats and
engaging in sustainable farming practices have played a crucial role in achieving restoration goals.
The project has shown that collaborative land use practices, where conservation and farming coexist,
are essential for the long-term success of restoration.

- Application: Future restoration projects should focus on integrating conservation efforts with land-
use practices. In areas where human activity coexists with ecological value, creating win-win solutions
that benefit both the environment and local economies is essential. The use of land stewardship
agreements can be a tool to align conservation goals with sustainable land use.

- Data-Driven Decision Making Improves Outcomes: The LIFE El Hito project has emphasized
the importance of using data-driven decision-making to guide restoration actions. Tools such as
GIS, habitat suitability models, and species monitoring techniques have provided critical data for
understanding habitat conditions and species needs. By using scientific data to inform management
decisions, the project has been able to direct resources and actions where they are most needed.

- Application: Other restoration projects should incorporate scientific data and advanced modeling
tools to guide decision-making processes. By focusing on the collection of high-quality data,
restoration efforts can be tailored to the specific needs of the ecosystem, improving overall
effectiveness and efficiency.

- Collaboration with Research Institutions Enhances Success: Partnering with research institutions
has been an essential aspect of the LIFE El Hito project. Collaborations have provided access to
expert knowledge, advanced research methodologies, and technical support. This partnership has
been particularly valuable in species monitoring, habitat modeling, and the development of restoration
techniques.

- Application: Collaborations with universities, research organizations, and conservation NGOs should
be integrated into future restoration projects to leverage scientific expertise and ensure that the most
up-to-date methodologies and knowledge are being applied.

- Public Awareness and Education Are Key to Long-Term Success: Public engagement and
education have been central to raising awareness about the importance of the El Hito wetland
ecosystem. The project’s outreach campaigns have fostered greater understanding of local
conservation challenges and benefits, generating support for long-term protection efforts.

- Application: For future restoration projects, it is essential to implement public awareness programs
that communicate the value of natural habitats to broader audiences. Educating the public about local
ecosystems can increase community support, inspire conservation behavior, and ultimately contribute
to the long-term success of restoration efforts.

The lessons learned from the LIFE EIl Hito project provide valuable guidance for other wetland restoration
and species conservation initiatives. By focusing on adaptive management, long-term planning, stakeholder
engagement, and data-driven decision-making, future projects can enhance their effectiveness and ensure
the sustainability of conservation efforts. These lessons underscore the importance of collaboration, public
involvement, and integrated land management in achieving the restoration of priority habitats and species
across Europe.
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Future Prospects
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Sustaining and Expanding Habitat Restoration: The project aims to restore and expand priority
habitats such as coastal lagoons (1150*), salt Mediterranean steppes (1510*), and temporary
Mediterranean ponds (3170%) within the EIl Hito Lagoon.

Adaptive Management in Response to Climate Change: Future strategies will incorporate climate
change resilience, adjusting restoration practices to mitigate environmental shifts and enhance
habitat stability.

Enhancing Biodiversity Monitoring and Data Collection: Expanding monitoring efforts using
advanced data collection methods, including remote sensing, will provide better insights into species
and habitat health.

Further Stakeholder Engagement and Capacity Building: Engaging local communities, farmers,
and landowners will enhance conservation outcomes through sustainable land-use practices and
stewardship programs.

Integration with Broader Landscape-Level Conservation Initiatives: El Hito will be integrated
into larger conservation networks, improving habitat connectivity and fostering regional biodiversity
conservation.

Increased Public Awareness and Education Programs: Expanding public education, eco-
tourism, and citizen science initiatives will raise awareness and build ongoing community support for
conservation efforts.

Securing Long-Term Funding for Post-Project Sustainability: The project will secure stable
financial resources through diverse funding sources, ensuring the sustainability of restoration efforts
beyond LIFE funding.

Potential for Replication in Similar Wetlands: The success of El Hito can serve as a model for
replicating wetland restoration efforts in other regions, contributing to broader conservation goals.

Ramsar Information Sheet (RIS) for El Hito Lagoon (RIS Code: 1259). Accessed April 24, 2025. https://rsis.ramsar.org/ris/1259.

LIFE EL HITO Project Documentation (LIFE20 NAT/ES/000035). Accessed April 24, 2025. https://lagunadelhito.es/en/the-project/.
Laguna de El Hito (Project Website). Accessed April 24, 2025. https://lagunadelhito.es/en/the-project/.

Restor Platform — El Hito Site. Accessed April 24, 2025. https://restor-platform.eu/.

Natura 2000 Site Designation Documents for El Hito Lagoon (SAC-SPA ES0000161). Accessed April 24, 2025.

Regional Legal Designations for El Hito Lagoon. Accessed April 24, 2025.

Fundacion Global Nature Reports. Accessed April 24, 2025. https://www.fundacionglobalnature.org/.

Scientific Publications and Research Reports. Accessed April 24, 2025. Specific titles may vary based on actual reports referenced.
Community Engagement and Educational Materials (Wetland Trail, Bird Observatory). Accessed April 24, 2025. hitps://lagunadelhito.es/
en/the-project/.

3. Restoration Approach & Strategy

The El Hito LIFE Project in Cuenca, Spain, exemplifies a landscape-scale ecological restoration initiative
that integrates conservation science, agricultural stewardship, and socio-political engagement to
rehabilitate one of the most unique wetland ecosystems in the Iberian Peninsula. As part of the Natura 2000
network, the Laguna de El Hito and its surrounding saline steppe habitats represent a priority conservation
area with high ecological, cultural, and climate relevance (Fundacién Global Nature 2024a). This case
study illustrates how habitat restoration efforts, when aligned with community participation and adaptive
land-use practices, can contribute meaningfully to long-term environmental sustainability.

The EIl Hito Project applies a combination of active and passive restoration strategies to recover the lagoon
and surrounding saline steppe ecosystems. Active measures include the revegetation with over 250,000
native plants, demolition of obsolete infrastructure, and the reconfiguration of agricultural fields to natural
habitats (Fundacion Global Nature 2024a). Passive strategies involve allowing hydrological and ecological
processes to regenerate where possible, particularly following the removal of anthropogenic disturbances
such as illegal trails and old fencing (Fundacion Global Nature 2024a).

A notable feature of the project is its adaptive management framework, where restoration decisions are
revised based on ecological monitoring data. Restoration actions are fine-tuned in response to climatic
variability, hydrological behavior of the lagoon, and feedback from landowners and farmers. This iterative
model allows the project to remain ecologically responsive and socially inclusive (Fundacién Global Nature
2024b).

Ecological Impact & Species Recovery

The project targets endemic and halophytic (salt-tolerant) species characteristic of the Mediterranean salt
steppes, a highly threatened habitat under the EU Habitats Directive. It aims to restore nearly 75 hectares
of saline steppe and enhance the ecological integrity of the lagoon, a critical habitat for migratory birds,
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including species such as the great bustard (Otis tarda) and the Eurasian curlew (Numenius arquata) (LIFE
El Hito Project 2024).

Though the reintroduction of keystone species is not the primary objective, the restoration of habitat
mosaics improves the conditions for natural recolonization by various bird and plant species. Restoration
also seeks to reestablish ecosystem services such as water filtration, soil stabilization, and the
maintenance of biodiversity corridors crucial for species dispersal (Fundacion Global Nature 2024b).

Climate Change Resilience & Mitigation

The EIl Hito initiative contributes to climate change mitigation through soil carbon retention and native
vegetation regrowth, particularly in degraded steppe areas. By restoring wetland-buffer ecosystems and
enhancing native vegetation cover, the project helps prevent soil erosion and desertification, key concerns
in central Spain’s semi-arid landscapes (Fundacion Global Nature 2024a).

The project’s landscape-scale vision aligns with the UN Decade on Ecosystem Restoration (2021-2030)
and broader EU biodiversity and climate resilience targets, including the EU Biodiversity Strategy for 2030
and Green Deal objectives (European Commission 2021).

Socioeconomic and Human Integration

A cornerstone of the El Hito strategy is the integration of sustainable land use practices with conservation
goals. The project established land stewardship agreements with local landowners and farmers, promoting
low-intensity, biodiversity-friendly agricultural practices such as rotational fallowing and crop diversification.
These practices enhance the structural heterogeneity of the landscape, vital for steppe birds and other
open-habitat species (Entretantos 2023).

The project has also invested in educational campaigns, training programs, and local events to raise
awareness about the value of salt steppes and the importance of conservation. This has fostered a strong
local sense of ownership and stewardship, helping to ensure the continuity of restoration efforts beyond the
project’s funding timeline (Fundacion Global Nature 2024a).

Policy, Governance, and Funding

Supported under the EU LIFE Programme, EIl Hito benefits from a robust policy framework anchored in EU
Natura 2000 directives, the Spanish national biodiversity strategy, and local land-use planning ordinances.
The project is led by the Fundacion Global Nature, in collaboration with organizations such as Fundacion
Entretantos and local municipalities, forming a multi-stakeholder governance model (LIFE El Hito Project
2024).

Funding is derived primarily from EU LIFE grants, with additional co-financing and in-kind contributions from
regional partners. The governance model emphasizes transparency, participatory planning, and conflict
mediation, particularly between conservation objectives and traditional land uses (Fundacion Global Nature
2024a).

Measurability, Monitoring & Success Indicators
The project outlines quantifiable indicators of success, including:

- Area of restored habitat (hectares of steppe and lagoon buffer zones)

- Number of native plants successfully established

- Species richness and abundance of steppe birds

- Reduction in human-made barriers and degraded infrastructure
Monitoring tools include field surveys, drone mapping, soil and hydrology assessments, and participatory
biodiversity tracking with local farmers and volunteers. These are used to track both short-term vegetation
recovery and long-term ecosystem resilience (Fundacién Global Nature 2024b).

Scalability & Broader Impact

The El Hito LIFE Project demonstrates a replicable model of integrated restoration, particularly relevant
for other degraded Mediterranean wetland and steppe ecosystems. By combining ecological science with
stakeholder engagement and agroecological transition, the project provides a blueprint for reconciling
biodiversity restoration with productive rural landscapes (European Commission 2021).

Furthermore, the initiative contributes to large-scale connectivity by reinforcing a network of protected
habitats in the central Iberian Peninsula, potentially serving as a stepping-stone corridor for migratory
species and enhancing the resilience of the broader Natura 2000 network (LIFE EI Hito Project 2024).
The EIl Hito LIFE Project stands out as a powerful example of habitat restoration’s potential to deliver both
ecological recovery and community co-benefits. Its emphasis on land stewardship, habitat complexity,
and adaptive governance aligns it with emerging paradigms in restoration ecology. As global restoration
ambitions continue to grow, El Hito offers critical insights into how restoration can be both locally grounded
and globally relevant.
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Entretantos. 2023. El Hito: Conservar la estepa salina con la gente que vive alli. Fundacion Entretantos. https://www.entretantos.org.
European Commission. 2021. EU Biodiversity Strategy for 2030: Bringing Nature Back into Our Lives. https://fenvironment.ec.europa.eu.
Fundacion Global Nature. 2024a. LIFE El Hito: Proyecto para la Restauracion de la Laguna de El Hito. https://lagunadelhito.es.
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3.1 Challenges of Landscape Restoration in Europe

The restoration of El Hito Lagoon, part of the Natura 2000 Network and designated as a Ramsar site,
offers valuable insight into the multifaceted barriers encountered in habitat restoration across Europe.
Despite its ecological significance and legal protection, the El Hito LIFE Project (LIFE20 NAT/ES/000035)
demonstrates that restoring degraded wetland ecosystems is a complex endeavor shaped by ecological,
socioeconomic, legal, and institutional constraints. This section explores the critical challenges faced in the
restoration of El Hito.

Ecological Challenges

- Invasive Species Management: Invasive species are a moderate concern at El Hito Lagoon, although
not as critical as in more temperate or humid wetlands. However, climate shifts and land use change
have the potential to alter species dynamics and introduce non-native species (LIFE EL HITO
Project 2022; Ramsar 2022). Ongoing monitoring, as emphasized in project reports and Ramsar
documentation, has helped preempt ecological imbalance through early detection systems and
habitat suitability assessments.

- Landscape Fragmentation and Connectivity: One of the more significant ecological hurdles is
fragmentation caused by agricultural intensification and infrastructure. This isolation of the lagoon
from surrounding semi-natural habitats reduces gene flow and limits species movement (Natura 2000
2020). Although ecological corridors have been proposed in regional planning, their implementation
remains inconsistent. The LIFE project highlights the need to integrate green infrastructure into the
broader landscape matrix to ensure connectivity and resilience (LIFE EL HITO Project 2022).

Socioeconomic Challenges

- Economic Pressures on Local Communities: Agricultural activity, particularly cereal cultivation
and extensive livestock grazing, is deeply embedded in local livelihoods. While compatible with
some conservation goals, economic dependence on these practices has created friction, particularly
where land rewetting or use restrictions are imposed (Restor Platform 2023). Initial reluctance from
landowners underscored the need for targeted outreach and compensation mechanisms (LIFE EL
HITO Project 2022).

- Conflict Between Traditional Land Use and Conservation: Tensions have arisen where
conservation actions are perceived as limiting productive land use. To mitigate this, the project
implemented community education programs and created eco-tourism and bird-watching
infrastructure, which provided alternative income streams aligned with conservation (LIFE EL HITO
Project 2022; Ramsar 2022).

Bureaucratic and Policy Challenges

- Administrative Hurdles and Delays: Complex multi-level governance, involving regional authorities,
national agencies, EU programs, and local stakeholders, often leads to delays in permitting, funding
disbursement, and land-use alignment (European Commission 2021). The project documentation
outlines several instances where inter-institutional coordination was a bottleneck (LIFE EL HITO
Project 2022).

- Influence of EU Policies and Adaptive Management: EU directives, including the Birds and
Habitats Directives, provided the legal foundation for El Hito’s protection. However, practical
implementation has required adaptation to local realities (European Commission 2020). The project
integrates adaptive management approaches, using iterative planning based on ecological monitoring
and community feedback (LIFE EL HITO Project 2022).

Legal and Institutional Barriers

- Alignment with EU Frameworks: While the project is consistent with the EU Biodiversity Strategy
for 2030 and indirectly supports the EU Nature Restoration Law (2024), enforcement remains soft
(European Commission 2023). There are no binding restoration targets beyond existing conservation
designations, and trade-offs with agricultural interests often lead to compromises in restoration
ambition (Natura 2000 2020).

- Conflicting Land-Use Priorities: Competing land demands, especially for agriculture and renewable
energy development, present ongoing challenges. Although the site is formally protected, external
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pressures reveal gaps in spatial planning and legal enforcement (Ramsar 2022; LIFE EL HITO
Project 2022).

Financial and Resource Constraints

- Funding Sustainability and Allocation: The project relies heavily on EU LIFE funding,
supplemented by regional contributions. While sufficient for pilot actions and initial restoration,
questions remain about long-term financial sustainability (European Commission 2021). Local and
regional authorities have expressed concerns about maintenance costs beyond the project’s lifecycle
(LIFE EL HITO Project 2022).

- Shifting from Nature-Negative to Nature-Positive Investments: There is limited evidence of a
broad shift in financial systems to prioritize nature-positive outcomes at the regional level. However,
instruments such as agri-environmental schemes under the Common Agricultural Policy (CAP)
present opportunities if tailored effectively (European Commission 2023).

Opportunities for Scaling and Public Engagement

- Growing Interest in Biodiversity and Rewilding: Public support for wetland restoration is rising,
especially as awareness of ecosystem services grows. The El Hito project has capitalized on this
through visitor programs and educational trails, yet broader rewilding strategies are still in a nascent
stage (LIFE EL HITO Project 2022).

- Replicability and Ecosystem Resilience: The restoration model piloted at El Hito has strong
potential for replication in other Mediterranean steppe-wetland systems, with flexible adaptation to
local contexts (Restor Platform 2023; Ramsar 2022).

Long-Term Habitat Management and Monitoring

- Monitoring and Adaptive Management: The project integrates regular ecological assessments
using indicators like water levels and bird populations. Tools from the Restor platform and GIS
datasets support this monitoring, though challenges remain in integrating multi-source data (Restor
Platform 2023).

- Responsiveness to Environmental Change: Climate variability, especially drought risk, demands
dynamic restoration planning. While the El Hito project has improved the site’s resilience, continued
adaptation will be essential (LIFE EL HITO Project 2022; European Commission 2023).

The EI Hito Lagoon restoration project encapsulates the layered challenges that landscape restoration
initiatives face across Europe. From legal ambiguity and economic pressures to institutional complexity
and climate variability, the case underscores the need for integrated, adaptive, and community-anchored
approaches. Despite the hurdles, the project demonstrates that meaningful progress is possible when
ecological priorities are aligned with socioeconomic realities and institutional will.

European Commission. 2020. Natura 2000 — Protecting Europe’s Biodiversity. Brussels: European Commission.

European Commission. 2021. EU LIFE Programme — Funding for Nature and Biodiversity. Brussels: Directorate-General for Environment.

European Commission. 2023. EU Biodiversity Strategy for 2030 and Nature Restoration Law. Brussels: Directorate-General for

Environment.

4. LIFE EL HITO Project. 2022. Restoration and Expansion of El Hito: A Priority Salt Flat and Wetland in Spain (LIFE20 NAT/ES/000035).
Project documentation and progress reports. Accessed via: https://webgate.ec.europa.eu/life/

5. Natura 2000 Network. 2020. Standard Data Form and Site Management Plans for El Hito (ES0000095). European Environment Agency.
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3.2 Ecosystem Restoration Climate Resilience and Socioeconomic Benefits

The restoration of the El Hito Lagoon offers a multidimensional blueprint for ecosystem recovery that
integrates ecological, social, and economic priorities. Situated in the Castilla-La Mancha region of Spain,
this Ramsar-listed wetland and Natura 2000 site has become a testing ground for innovative, participatory
conservation under EU directives, particularly the EU Biodiversity Strategy for 2030 and the EU Nature
Restoration Law (2024) (European Commission 2020; European Commission 2024).

Climate Resilience and Ecological Function
- Wetland Rehydration and Carbon Sequestration: The EI Hito project restores degraded salt
flats and marshes, significantly enhancing their capacity to store carbon. Rehydrated wetlands
sequester carbon at rates up to ten times higher than forests on a per-hectare basis (Diaz et al.
2019). Restoration of native halophytic vegetation improves soil stability, prevents peat oxidation, and
contributes to climate adaptation by regulating local hydrology and mitigating drought and flood risks.
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These outcomes align with global restoration benchmarks under the Bonn Challenge, UN Decade on
Ecosystem Restoration, and Paris Agreement (European Commission 2020).

Water Purification and Aquifer Recharge: Wetlands naturally filter agricultural pollutants such as
nitrates and phosphates. At El Hito, reduced intensive farming and re established native plant cover
enhance nutrient uptake, mitigate eutrophication, and contribute to groundwater recharge —critical for
a semi-arid region under increasing water stress (Castilla-La Mancha Government 2022).

Biodiversity Recovery and Migratory Corridors

Key Habitat for Migratory and Resident Birds: El Hito is strategically located on the East Atlantic
Flyway, a major migratory route connecting breeding grounds in northern Europe to wintering sites
in Africa. The lagoon supports populations of the greater flamingo (Phoenicopterus roseus), the
endangered white-headed duck (Oxyura leucocephala), and several steppe species like the little
bustard (Tetrax tetrax) and pin-tailed sandgrouse (Pterocles alchata) (Ramsar Secretariat 2021).
Restoration of water levels and saltmarsh vegetation enhances habitat availability during critical
migration and breeding periods.

Pollinators and Trophic Interactions: Beyond avian species, restored ecosystems support a
diversity of pollinators and invertebrates. The site’s unique mosaic of saline wetland, dry steppe, and
agricultural interface enhances trophic complexity and ecosystem functionality (Diaz et al. 2019).
Ecological Connectivity: El Hito improves landscape permeability across fragmented habitats,
reinforcing regional biodiversity corridors. This restoration model supports Natura 2000 connectivity
goals and serves as a buffer zone linking other priority habitats in Castilla-La Mancha (European
Commission 2024).

Socioeconomic Benefits and Sustainable Livelihoods

Agri-Environmental Stewardship and Land Compensation: At the heart of El Hito’s model is its
agricultural compensation scheme. Participating farmers receive financial incentives to implement
conservation-compatible practices, such as reducing monoculture cropping and introducing native
vegetation. While specific per-hectare rates are not public, the program aims to expand protected
land by 25,000 hectares—a scale that reflects both ecological ambition and local participation
(European Commission, LIFE Database 2025).

Sustainable Practices and Ecosystem Service Payments (PES): Farmers contribute to restoration
while benefitting from ecosystem services like improved soil fertility and water retention. The project
explores Payments for Ecosystem Services (PES) as long-term financial instruments that reward
ecological stewardship—paralleling approaches endorsed by the EU Common Agricultural Policy
(CAP) (Rewilding Europe 2023).

Emergence of a Local Bioeconomy: The restoration enhances ecosystem services—such as
carbon storage, biodiversity value, and clean water—that underpin a nature-based economy. Job
creation spans eco-tourism, environmental education, monitoring, and sustainable agriculture.

For instance, local guides and ecologists now support a growing birdwatching tourism sector that
positions El Hito as a regional ecotourism hub (Restor.eco 2025; European Commission 2025).
Training and Capacity Building: The project hosts training workshops on restoration techniques,
native plant propagation, and agroecology. These programs strengthen rural employment resilience
and diversify income streams beyond extractive or intensive land-use models (MDPI 2025).

Community Engagement, Education, and Coexistence

Participatory Agreements and Governance Innovation: The El Hito LIFE project has formalized
conservation agreements between local farmers, municipalities, and NGOs. These annual contracts
define land-use obligations, conservation actions, and benefit-sharing mechanisms. They reflect a co-
management model where local ownership reinforces ecological goals (Laguna del Hito 2025).
Educational Outreach and Youth Engagement: An environmental education program—targeting
50 schools across 30 municipalities—promotes ecological literacy and intergenerational engagement.
Through workshops, citizen science (e.g., bird counts), and interpretive trails, residents gain a deeper
understanding of the landscape and their role in its stewardship (European Commission, LIFE
Database 2025).

Traditional Ecological Knowledge (TEK) and Cultural Integration: The project incorporates

local knowledge, especially from landowners and herders with long-standing relationships to the
terrain. This integration enhances restoration efficacy and affirms cultural continuity —fostering both
ecological and social resilience (Rewilding Europe 2023).

Codifying Coexistence: El Hito has embedded conservation values into municipal ordinances,
enshrining the project’s principles into local governance. This “law of coexistence” ensures that
restoration goals are not temporary efforts but sustained institutional priorities.
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Regional Revitalization and Infrastructure

- Eco-Tourism Development and Public Access: Infrastructure upgrades—such as bird
observatories, visitor centers, and interpretive trails—support eco-tourism while fostering appreciation
for the wetland ecosystem. These developments create alternative revenue streams and strengthen
local pride in place (European Commission 2025).

- Multi-Stakeholder Collaboration: The project coordinates regional authorities, NGOs, local
businesses, and citizens to build a shared vision of sustainable development. This cooperative model
ensures alignment across environmental, agricultural, and territorial policies (Castilla-La Mancha
Government 2022).

Peace, Equity, and Environmental Justice

- Social Harmony and Conflict Avoidance: By aligning restoration goals with rural livelihood security,
El Hito reduces tensions over land use and fosters long-term stability. Inclusive planning and
equitable benefit-sharing ensure that no stakeholder group is left behind—a key principle in achieving
sustainable restoration outcomes (Diaz et al. 2019).

- Environmental Justice and Empowerment: The project actively includes underrepresented voices,
from rural youth to small-scale farmers. Through education, capacity-building, and co-decision-
making, the initiative promotes environmental justice and social cohesion in conservation (MDPI
2025).

Replicability and Policy Lessons
El Hito demonstrates that restoration is most effective when embedded in institutional frameworks, co-
designed with communities, and aligned with multifunctional landscape approaches. Key lessons include:
- Policy alignment (LIFE, CAP, Natura 2000) ensures coherence and funding.
- Integrated Agri-Environmental Strategies Enhance Impact
- Participatory Governance Builds Long-Term Resilience
- Legal embedding of conservation into municipal planning ensures enforceability.
- Multifunctional landscapes offer solutions for climate, biodiversity, and rural economies
simultaneously.
- Regional Collaboration and Infrastructure Drive Social Cohesion

The EIl Hito LIFE project is a living laboratory for Europe’s ecological transition. It restores critical

habitats, supports climate resilience, and empowers communities —proving that restoration is not just an
environmental imperative, but a catalyst for regenerative rural development. El Hito is not simply a wetland
recovery; it is a blueprint for building coexistence economies that balance people, place, and planet.

—_
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2022.
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3.3 Monitoring Habitat Restoration: Strategies, Frameworks, and Tools

Monitoring Frameworks and Evaluation Systems

Effective habitat restoration requires a robust monitoring framework capable of assessing ecological
changes over time. Within the LIFE EI Hito project, a baseline inventory was established prior to
intervention, providing critical reference points to measure ecological recovery (Fundacion Global Nature
2024). Baseline data included hydrological patterns, vegetation types, key faunal populations (e.g., Grus
grus — Common Crane), and soil conditions.

The project integrated a Measurement, Reporting, and Verification (MRV) system aligned with EU LIFE
program standards and Natura 2000 requirements, ensuring transparency, standardization, and credibility
(European Commission 2025). Regular reporting to both CINEA and national authorities facilitated
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continuous accountability.
El Hito embraced a Multiple Indicators Approach by monitoring:
- Biodiversity metrics (species richness, waterfowl population counts)
- Ecosystem function (wetland hydrology, soil salinity)
- Ecosystem services (carbon sequestration potential, local climate regulation) (Ramsar Secretariat
2025).

Adaptive management underpinned the monitoring design. Feedback loops from real-time data—such as
drought severity or invasive species presence—enabled iterative adjustments to restoration strategies, a
hallmark of dynamic, evidence-based restoration practice (CINEA 2025).

Technological and Data-Driven Monitoring Approaches
The EI Hito project demonstrated strong integration of advanced technologies to monitor restoration
outcomes:

- Remote sensing and satellite imagery (e.g., Sentinel-2, Copernicus Program) were employed to track
vegetation health, wetland expansion, and seasonal water retention (Laguna del Hito 2024).

- Drones (UAVs) conducted high-resolution aerial surveys, crucial for detailed topographic modeling of
the salt flat’s micro-reliefs and dynamic water bodies. UAV technology allowed cost-effective, frequent
monitoring, covering critical breeding and foraging habitats with minimal disturbance (Fundacion
Global Nature 2024).

- GIS tools hosted on open platforms like Restor.eco aggregated spatial datasets, enabling
visualization of habitat expansion and ecosystem change over time (Restor Platform 2025).

While Machine Learning (ML) tools are still emerging, predictive analytics are being explored to anticipate
hydrological shifts and vegetation resilience under future climate scenarios.

Challenges encountered included ensuring interoperability between diverse data sources and scaling data
analysis for large temporal datasets.

Ground-Based Ecological Monitoring
In addition to remote sensing, on-the-ground monitoring was critical:

- Biodiversity surveys focused particularly on priority avian species such as the Little Bustard (Tetrax
tetrax) and Common Crane, monitoring both abundance and behavioral adaptations to restored
habitats (Fundacion Global Nature 2024).

- Soil health analysis targeted salinity levels, organic matter recovery, and carbon content. Restoration
efforts sought not only to rehydrate wetland soils but also to rebuild their biological integrity (MDPI
2024).

- Wildlife monitoring used non-invasive methods, including observational counts and camera traps, to
assess faunal recolonization (CINEA 2025).

Ground monitoring verified remote sensing data and provided nuanced ecological information not
capturable from aerial surveys alone.

Community Engagement and Knowledge Integration
Recognizing that local support is essential for sustainable restoration, El Hito integrated community
engagement as a core monitoring component:
- Local Ecological Knowledge (LEK) informed initial assessments of historical wetland conditions and
seasonal biodiversity patterns (Fundacion Global Nature 2024).
- Citizen science initiatives included guided bird counts and educational programs through the newly
developed “Wetland Trail” and observatory platforms (Laguna del Hito 2024).
- Efforts were made to monitor socioeconomic impacts, evaluating changes in eco-tourism, agricultural
practices, and local perceptions of wetlands.

Nevertheless, maintaining long-term community engagement remains a challenge, requiring continuous
educational efforts and visible benefits.

Carbon Market Integration and Climate Change Mitigation
An emerging theme in El Hito’s restoration was the potential for climate mitigation:

- Restoration activities enhanced carbon sequestration, especially through wetland soil recovery, with
preliminary measurements indicating promising increases in soil carbon stocks (Wetlands4Climate
Initiative 2024).

- While formal carbon credit certification (e.g., VCS) was not immediately pursued, monitoring
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frameworks were designed to align with future possibilities for credit generation under schemes like
the EU Carbon Removal Certification Framework.

- Carbon accounting models could be integrated in the next phases using platforms like FORGRO or
CO2FIX to track long-term carbon dynamics (MDPI 2024).

This climate linkage added value to restoration efforts, both for ecosystem services valuation and policy
advocacy.

Socioeconomic and Policy Considerations
From a policy and economic perspective, El Hito provided a living laboratory for integrated conservation
approaches:

- Social Impact Assessments (SIAs) confirmed that restoration boosted eco-tourism and local
awareness, indirectly benefiting the rural economy of Castilla-La Mancha (Fundacion Global Nature
2024).

- Using tools like INVEST, future assessments could quantify improvements in water regulation,
biodiversity conservation, and recreational services, further strengthening the case for continued
investment (Ramsar Secretariat 2025).

- Apreliminary Cost-Benefit Analysis (CBA) suggested that ecosystem service gains outweighed
restoration costs when long-term ecological and social values were considered.

However, policy fragmentation (regional vs. national) occasionally challenged the harmonization of
restoration incentives and land-use planning (CINEA 2025).

The EIl Hito LIFE project highlights the importance of:
- Comprehensive baseline and multi-indicator monitoring frameworks
- Combining remote sensing with ecological ground-truthing
- Active community engagement and capacity-building
- Anticipating climate co-benefits and policy synergies
- Flexibility through adaptive management in the face of hydrological variability and external pressures

Challenges included data integration, maintaining long-term funding, and ensuring community participation
beyond the project’s lifetime.

Nonetheless, El Hito offers a replicable model for wetland restoration projects across Mediterranean and
semi-arid landscapes globally.

1. CINEA. “LIFE: Protecting Wetlands—Our Common Future.” European Climate, Infrastructure and Environment Executive Agency, 2025._
https://cinea.ec.europa.eu/news-events/news/life-protecting-wetlands-our-common-future-2025-02-03_en.

2. Fundacion Global Nature. “Wetlands4Climate: LIFE El Hito Project Summary.” Fundacion Global Nature, 2024._https:/
fundacionglobalnature.org/wetlands4climate/en.

3. Laguna del Hito. “Laguna del Hito GIS Portal.” Accessed April 2025. https://lagunadelhito.es/en/gis.

4. MDPI. “Evaluating Wetland Restoration: Hydrology, Vegetation, and Carbon Sequestration.” Land 13, no. 12 (2024): 1992. https://www.
mdpi.com/2073-445X/13/12/1992.

5. Ramsar Secretariat. “Ramsar Information Sheet (RIS) for El Hito Lagoon (RIS Code: 1259).” Ramsar Sites Information Service, 2025._
https://rsis.ramsar.org/ris/1259.

6. Restor Platform. “El Hito Site Overview.” Accessed April 2025._https://restor.eco/sites/b6be0895-5339-42e0-824b-ee90607c682b.
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restoration-law/.
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3.4 The Role of Partnership Development in Habitat Restoration
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Figure 7. Multiple Stakeholders Roles : a collaborative vision

The EI Hito LIFE project (LIFE20 NAT/ES/000035) represents a critical model of integrated landscape
restoration, particularly for saline wetlands and steppe habitats. Coordinated by Fundacién Global Nature
with support from the Provincial Council of Cuenca and multiple other stakeholders, the project exemplifies
strategies for multi-actor collaboration, ecological recovery, and socio-economic integration. This review
synthesizes the role of partnership development in the El Hito restoration project, drawing lessons for
broader habitat restoration efforts.

Stakeholder Engagement & Collaboration
The EI Hito project successfully engaged a diverse set of stakeholders:
- Government actors (Provincial Council of Cuenca, Junta de Castilla-La Mancha) provided political
support, legal alignment, and co-funding (Fundacion Global Nature n.d.-a).
- NGOs, primarily Fundacion Global Nature, acted as technical leads and community facilitators
(Fundacion Global Nature n.d.-a).
- Local landowners and farmers were central to project implementation, particularly through
stewardship agreements.
- The private sector (e.g., Naturgy) participated in volunteer activities and corporate social
responsibility programs (Fundacién Global Nature n.d.c).

Depth of engagement evolved from simple consultation to co-design mechanisms: farmers contributed
to agricultural stewardship plans and compensation schemes for crane-related crop damage (Fundacién
Global Nature n.d.-a).

Strategies for collaboration included:
- Early engagement through participatory workshops.
- Continuous communication via periodic meetings and field visits.
- Trust-building through formalized agreements (e.g., stewardship contracts covering 100% of the
farmland in the Natural Reserve).

The degree of shared ownership was significant: local actors were involved not only in implementation but
also in monitoring outcomes and proposing improvements.
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Social & Ecological Justice
The project promoted fair benefit distribution through agricultural stewardship contracts that enhanced
profitability for farmers applying nature-friendly practices (Fundacién Global Nature n.d.-a).
Although Indigenous groups were not specifically involved, traditional ecological knowledge — such as
crop rotation, natural fertilization, and use of local plant species (e.g., Lygeum spartum for soil stabilization)
— was incorporated into restoration practices.
The project fostered economic opportunities by:

- Facilitating access to the organic market for local legume crops.

- Supporting eco-tourism and educational tourism initiatives.

- Mitigating economic losses from crane-related crop damage through direct compensatory measures,

aligned with new CAP policies (European Commission n.d.).

Thus, restoration efforts at El Hito not only enhanced biodiversity but also strengthened the social fabric
and economic resilience of a marginalized rural area.

Legal & Policy Frameworks
The project aligned with a range of relevant laws and policies:
- EU Habitats Directive and EU Birds Directive through the protection of priority habitats and species
(European Commission n.d.).
- EU Biodiversity Strategy 2030 objectives, emphasizing nature restoration.
- Regional and national conservation policies of Castilla-La Mancha.

Transparency was maintained through public dissemination of project progress (Fundacién Global Nature
n.d.-a).

Governance structures (e.g., LIFE project management teams, technical advisory boards) played key roles
in decision-making, ensuring that restoration strategies were legally compliant and socially legitimate.

Knowledge Sharing & Capacity Building
Knowledge exchange was a cornerstone:
- Scientific expertise (e.g., habitat mapping, ecological monitoring) was integrated with local farmers’
experiential knowledge of land management (Fundacion Global Nature n.d.-a).
- Training workshops equipped farmers with techniques for sustainable agriculture and habitat
conservation.
- Citizen engagement initiatives — such as public planting days and biodiversity awareness events —
broadened the local knowledge base.

Moreover, the project fostered adaptive management, promoting iterative learning and flexibility based on
monitoring feedback.

Multi-Sectoral Partnerships
El Hito LIFE bridged multiple sectors:
- Agriculture: through stewardship agreements and sustainable farming support.
- Conservation: through habitat restoration activities targeting priority salt flats and wetlands.
- Business: with companies like Naturgy participating in corporate volunteerism linked to habitat
management (Fundacién Global Nature n.d.-c).
- Government: with funding and policy support from local and regional authorities.

The integration of economic sustainability with ecological goals ensured that habitat protection was not
seen as a burden but as a development opportunity for the local community.

Adaptive Management & Resilience
The project incorporated strong adaptive management practices:
- Continuous monitoring of habitat conditions (e.g., water quality, bird populations) (European
Commission n.d.).
- Flexibility to adjust restoration techniques depending on climatic conditions and socio-economic
feedback (Fundacion Global Nature n.d.-a).
- Long-term sustainability strategies were reinforced by the commitment of the Provincial Council
of Cuenca to maintain project outcomes beyond LIFE funding, and by integrating actions into the
regional CAP support measures.
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Case Study-Specific Outcomes & Challenges
Outcomes:
- Clear evidence of habitat recovery, particularly with the re-establishment of albardine and other salt
steppe vegetation (Fundacién Global Nature n.d.-a).
- Increases in the crane wintering population and other steppe birds.
- Strengthened local agricultural economies through access to organic markets and stewardship
payments.
- Raised public awareness about the ecological and cultural values of El Hito Lagoon.
Challenges:
- Conflicting land-use interests: balancing agricultural productivity with habitat restoration needs.
- Water availability and climate variability posed ongoing risks to wetland functionality.
- Long-term funding: although initial LIFE funding provided a boost, ensuring financial sustainability
remains a concern.
- Farmer skepticism at the beginning was overcome through persistent trust-building and
demonstration of tangible benefits.

Effectiveness of strategies: The project’s participatory approach, combined with multi-sector partnerships
and legal/policy alignment, was crucial for overcoming obstacles and ensuring a degree of replicability for
similar wetland and steppe restoration projects elsewhere.

1. European Commission. “Restoration and Expansion of El Hito, a Priority Salt Flat and Wetland (Spain).” Accessed April 27,
2025. hitps://webgate.ec.europa.eu/life/publicWebsite/project/LIFE20-NAT-ES-000035.

2. Fundacion Global Nature. El Hito Lagoon LIFE Project. Accessed April 27, 2025. _https://lagunadelhito.es.

3. Fundacién Global Nature. “Wetlands4Climate: MEP César Luena’s Visit to El Hito Highlights the Need for a Nature Restoration
Law.” Accessed April 27, 2025. https://fundacionglobalnature.org/wetlands4climate/en/mep-cesar-luenas-visit-to-el-hito-
highlights-the-need-for-a-nature-restoration-law/.

3.5 The Role of Policies and Legal Frameworks in Landscape Restoration

Policy Support for Large-Scale Restoration

The El Hito LIFE Project is a clear illustration of how alignment between environmental policies and
restoration goals is critical for the success of large-scale habitat rehabilitation. Positioned within the Natura
2000 network, El Hito benefits from the EU’s environmental objectives, especially under the EU Biodiversity
Strategy for 2030 and the proposed Nature Restoration Law (Fundacién Global Nature, 2023; European
Commission, 2021).

However, despite this supportive framework, the project has faced regulatory inconsistencies typical across
restoration contexts, such as navigating the balance between agricultural subsidies under the Common
Agricultural Policy (CAP) and biodiversity goals. Certain subsidies historically favored intensive land use,
contrasting with the low-disturbance management required for wetland recovery (Fundacion Global Nature,
“Farmers are needed to support biodiversity and bird protection”).

Moreover, while overarching policy objectives support restoration, bureaucratic delays and administrative
fragmentation occasionally slowed restoration approvals, indicating the need for streamlined governance
across local, regional, and national bodies.

Legal Frameworks for Rewilding and Habitat Restoration
El Hito Lagoon benefits from strong protection mechanisms:
- Itis a Nature Reserve under Castilla-La Mancha’s regional law.
- ltis a Special Area of Conservation (SAC) and Special Protection Area (SPA) under the Habitats and
Birds Directives.
- ltis designated under the Ramsar Convention as a Wetland of International Importance (European
Commission, 2021).

These multiple legal protections secure long-term conservation but also add regulatory complexity. Although
El Hito focuses more on wetland restoration than pure rewilding, the project interfaces with debates around
legal frameworks for semi-wild grazing and ecological balance, particularly in managing grazing pressures
on recovering salt flats.

A key lesson is the importance of coherent species management regulations — particularly concerning

bird species of conservation concern — ensuring activities such as grazing, farming, and tourism do not
undermine the site’s ecological value.

Addressing Legal and Regulatory Barriers
The El Hito LIFE project has illuminated certain legal and administrative barriers, notably:
- Outdated land-use regulations initially prioritized agricultural productivity over conservation.
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- Complex land ownership patterns, requiring extensive negotiation for conservation stewardship

agreements with private landowners (Fundacion Global Nature, “Improving the conservation of the El
Hito lagoon”).

The project tackled these barriers by voluntary stewardship agreements and promoting agri-environmental

measures compatible with habitat objectives, such as traditional extensive grazing that supports lagoon

biodiversity.

Although not directly facing issues like semi-wild herbivore regulations (typical of full rewilding projects),

El Hito had to work carefully within existing agricultural and land management laws to align them with

ecological recovery goals.

Importance of Early Legal Planning
One of El Hito’s success factors is the early scoping of legal and land-use challenges during project design.
Fundacion Global Nature prioritized:

- Identifying parcels of land critical to the lagoon’s hydrology and ecology.

- Negotiating long-term stewardship agreements rather than relying solely on public land purchase.

- Ensuring that private landowners were engaged and incentivized legally and financially through CAP-

compatible measures (European Commission, 2021).

This early attention to legal feasibility allowed the project to avoid costly legal disputes and delays later,
demonstrating the strategic importance of legal foresight in habitat restoration.

Policy Innovations and Opportunities

The EI Hito project stands at the forefront of policy innovation by anticipating and supporting the EU
Nature Restoration Law, currently under negotiation. This law seeks to make ecosystem restoration a legal
obligation for EU Member States, setting binding targets.

MEP César Luena’s visit to El Hito in 2023 underscored how pilot projects like El Hito are critical case
studies to demonstrate the need for, and feasibility of, strong restoration legislation (Fundacién Global
Nature, “MEP César Luena’s Visit to El Hito Highlights the Need for a Nature Restoration Law”).

In this way, El Hito not only benefits from but actively shapes the emerging policy environment, advocating
for restoration-centric legal frameworks.

Overcoming Bureaucratic Barriers
One challenge at El Hito has been navigating the complex governance structures associated with Natura
2000 designations, where responsibility is shared between EU institutions, national ministries, and local
authorities.
The project mitigated bureaucratic complexity by:
- Creating a Monitoring Committee with representatives from multiple sectors (Fundaciéon Global
Nature, “The Monitoring Committee of El Hito LIFE Project is Constituted”).
- Setting clear restoration objectives linked to biodiversity indicators (e.g., bird breeding success,
hydrological improvement).
- Engaging municipalities early to avoid permit delays.
This collaborative and adaptive governance approach has been crucial in maintaining project momentum
despite bureaucratic hurdles.

Strengthening the Legal Foundation for Restoration
The EI Hito LIFE project shows that robust legal foundations are vital for the long-term success of
restoration efforts:
- Restoration efforts are embedded into broader climate adaptation strategies, particularly concerning
wetland water retention and resilience to drought (European Commission, 2021).
- Public participation is promoted, aligning with principles from the Aarhus Convention on access to
environmental information and public decision-making (Fundacién Global Nature, “The Project”).
- Ongoing monitoring and reporting obligations under the LIFE Programme ensure transparency and
legal accountability.

Thus, the El Hito case demonstrates how integrating biodiversity, climate adaptation, public participation,
and rigorous monitoring into legal frameworks strengthens both ecological and societal outcomes.

1.  European Commission. “LIFE20 NAT/ES/000035 - Restoration and Expansion of El Hito, a Priority Salt Flat and Wetland (Spain).” LIFE
Public Database. Accessed April 2025._https://webgate.ec.europa.eu/life/publicWebsite/project/L IFE20-NAT-ES-000035/restoration-and-
expansion-of-el-hito-a-priority-salt-flat-and-wetland-spain.

2. Fundacion Global Nature. “Farmers Are Needed to Support Biodiversity and Bird Protection.” Laguna del Hito. Accessed April 2025._
https://lagunadelhito.es/en/farmers-are-needed-to-support-biodiversity-and-bird-protection/.
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3. Fundacién Global Nature. “Improving the Conservation of the El Hito Lagoon, Objective of a European LIFE.” Laguna del Hito. Accessed
April 2025._https://lagunadelhito.es/en/improving-the-conservation-of-the-el-hito-lagoon-objective-of-a-european-life/.

4.  Fundacion Global Nature. “MEP César Luena’s Visit to El Hito Highlights the Need for a Nature Restoration Law.” Wetlands4Climate.
Accessed April 2025. https:/fundacionglobalnature.org/wetlands4climate/en/mep-cesar-luenas-visit-to-el-hito-highlights-the-need-for-a-
nature-restoration-law/.

5. Fundacion Global Nature. “The Monitoring Committee of El Hito LIFE Project Is Constituted.” Laguna del Hito. Accessed April 2025._
https://lagunadelhito.es/en/the-monitoring-committee-of-el-hito-life-project-is-constituted/.

6. Fundacion Global Nature. “The Member of the European Parliament, César Luena, Is Interested in El Hito LIFE Project.” Laguna del Hito.
Accessed April 2025._https://lagunadelhito.es/en/the-member-of-the-european-parliament-cesar-luena-is-interested-in-el-hito-life-project/.

3.6 Funding and Economic Aspects of Habitat Restoration

The EI Hito LIFE project, focused on the restoration and expansion of the El Hito salt flat and wetland,
utilizes a comprehensive array of funding mechanisms to support its ambitious restoration goals. These
mechanisms span government funding, public-private partnerships, market-based solutions, and innovative
financial tools aimed at ensuring long-term sustainability and scalability. Below is an analysis of the funding
strategies and economic models employed by the El Hito LIFE project.

Securing Financial Resources for Large-Scale Ecosystem Restoration

Diverse Funding Sources

The EI Hito project is primarily funded through public financing, with the European Union’s LIFE programme
providing substantial support. LIFE’s backing is pivotal to ensuring the restoration of this important wetland.
In addition to public funding, private sector investments and market-based mechanisms like Payments for
Ecosystem Services (PES) are critical to sustaining the project.

- Public Financing: The European Commission provides a significant share of the funding, which is
essential for large-scale restoration efforts like the El Hito project (Fundacion Global Nature, 2025).

- Private Investments: The project also explores the role of private investors in supporting habitat
restoration, particularly through impact investment models that emphasize long-term ecological and
economic returns.

- Market-Based Mechanisms: The incorporation of PES, such as the use of biodiversity credits or
carbon credits, can play a significant role in sustaining the project’s financial viability (European
Commission, 2025). For instance, carbon markets offer a way to fund restoration activities by allowing
landowners and restoration projects to generate income through carbon sequestration efforts.

Innovative Financial Instruments

The EI Hito LIFE project has successfully combined public and private funding to support its large-

scale restoration efforts. The project has received substantial funding through the EU LIFE Programme,
contributing about 65% of the total budget, while also benefiting from co-financing from the Diputacion

de Cuenca and the Junta de Comunidades de Castilla-La Mancha. Additionally, local municipalities and
private agricultural stakeholders have been involved, contributing both financially and through their active
participation in land stewardship and conservation efforts.

While the project is still in the early stages of exploring market-based financial mechanisms such as
biodiversity credits, it has the potential to further diversify its funding sources and attract private investment
for long-term sustainability. This combination of public and private resources helps mitigate financial risks,
making the project more attractive for investment and enhancing the potential to scale up restoration
activities.

Blended finance, which combines public and private capital, has played a crucial role in enabling the El Hito
LIFE project to implement larger-scale interventions and ensure its continued success (Fundacién Global
Nature, 2025).

Integrating NBS for Financial and Ecological Gains
The El Hito project exemplifies the value of integrating Nature-Based Solutions (NBS) that provide both
ecological benefits and economic opportunities. By restoring wetlands, the project fosters biodiversity,
enhances water retention, and contributes to carbon sequestration. These activities open avenues for
sustainable business models that offer economic returns for local communities.
- Sustainable Business Models: For example, ecotourism and sustainable agriculture around the
El Hito wetland could create income opportunities for local farmers and businesses. Similarly, the
restoration of biodiversity encourages birdwatching tourism, providing both ecological and economic
benefits to the region (Laguna del Hito, 2025).
- Bioeconomic Ventures: Projects like El Hito also highlight the potential of bioeconomic ventures,
which can include sustainable agriculture or the development of local products derived from restored
ecosystems. These ventures create social equity by involving local communities, including farmers,
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in the economic benefits of restoration (European Climate, Infrastructure and Environment Executive
Agency, 2025).

Building Capital Capacity for Long-Term Project Viability

To ensure that restoration efforts continue long after the initial intervention phase, the El Hito LIFE project
emphasizes the need for financial literacy among stakeholders and the development of robust business
models. This includes creating clear, structured financial plans that attract private investment, as well as
providing training to local communities on how to manage restored ecosystems for economic benefit.
Community-Driven Models: The engagement of local communities in the restoration and subsequent
management of the wetland is key to sustaining the project over time. By establishing community-managed
models, stakeholders can directly benefit from ecotourism, biodiversity protection, and other sustainable
practices, thus ensuring long-term viability (Laguna del Hito, 2025).

Policy and Market-Based Incentives for Conservation Finance

Government policies and financial institutions play a crucial role in the economic sustainability of

habitat restoration projects like El Hito. Through carbon markets, green bonds, and biodiversity credits,
governments are incentivizing landowners and businesses to invest in ecosystem restoration. This is further
facilitated by frameworks like the EU Taxonomy for Sustainable Finance, which aligns investments with
conservation and climate goals.

- Carbon Markets and Biodiversity Credits: As part of a broader trend in the EU, EI Hito could
potentially tap into emerging markets for carbon credits and biodiversity credits, which would not
only help finance the restoration project but also help mitigate climate change (European Climate,
Infrastructure and Environment Executive Agency, 2025).

- Incentive Mechanisms: Policies that offer financial incentives for ecosystem restoration (e.g., PES or
carbon offset programs) are essential for ensuring the financial viability of such long-term projects.
This includes subsidies, grants, and other financial tools that support both public and private sector
involvement.

Emerging Financial Instruments for Ecosystem Restoration
Blended Finance and Green Bonds

Blended finance is a pivotal financial instrument for large-scale restoration projects like El Hito. By
combining public funds with private investments, the El Hito project reduces the financial risk of restoration,
making it more attractive to investors. Moreover, the use of green bonds, which are specifically designed to
fund environmental projects, could be a future source of revenue for the project.

Green Bonds: These bonds, issued by governments or corporations to fund environmentally beneficial
projects, could be utilized in the future to finance additional restoration activities at El Hito. This type of
instrument helps increase financial transparency and attracts long-term investment (Fundacién Global
Nature, 2025).

The Potential Role of Carbon Markets in Landscape Restoration

The integration of carbon markets into the financing of landscape restoration provides a dual benefit:
reducing the carbon footprint and securing funding for further restoration. The El Hito LIFE project could
potentially generate income through carbon credits, given that wetlands are significant carbon sinks.
Voluntary Carbon Markets: The El Hito project can tap into the voluntary carbon market, where entities
purchase carbon offsets as part of their sustainability strategies. The restoration of wetland ecosystems at
El Hito could generate valuable carbon credits, helping to mitigate climate change while funding continued
restoration efforts.

Geographical Expansion of Carbon Markets: As carbon credit certification standards expand, El Hito could
become an important player in the market for carbon offsets, benefiting both the environment and the local
economy.

Barriers and Risks in Carbon Markets

While carbon markets offer significant financial opportunities, they also come with risks and challenges,
including market volatility, high upfront costs, and potential for greenwashing. These barriers must be
addressed through the development of robust monitoring and verification systems to ensure the credibility
of carbon credits generated from the El Hito project.

Future Directions in Restoration Financing
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As global attention shifts towards large-scale ecosystem restoration, the El Hito LIFE project stands as

an example of how funding mechanisms and economic models can be adapted to sustain restoration
efforts. Future opportunities include scaling up restoration financing through cross-border cooperation and
integrating ecosystem services into national accounts to further enhance investment in conservation.

The EIl Hito LIFE project exemplifies the vital role of diverse funding mechanisms, policy incentives, and
government collaboration in successful habitat restoration. By integrating public, private, and market-
based financial resources, the project creates a sustainable model for long-term ecosystem recovery. A
key component of its success is the engagement of local farmers, who receive financial compensation for
protecting the area’s biodiversity, with the Regional Government of Castilla-La Mancha providing ongoing
support (CINEA, 2025). Through a pioneering compensation scheme, 600 farmers are incentivized

to adopt sustainable practices, ensuring the protection of vital species like cranes. The collaboration
between Fundacion Global Nature, regional governments, and local municipalities further strengthens the
project’s impact, aligning conservation goals with economic development. This model fosters cross-sector
partnerships, setting a benchmark for future habitat restoration initiatives. With continued governmental
and community support, El Hito’s legacy will continue to inspire other regions and projects focused on
biodiversity conservation and sustainable land management.

1. Fundacion Global Nature. “Proyecto LIFE para la ampliaciéon y recuperacion de la laguna de El Hito: un humedal salino prioritario.”
Accessed April 2025._https://fundacionglobalnature.org/proyecto-life-para-la-ampliacion-y-recuperacion-de-la-laguna-de-el-hito-un-
humedal-salino-prioritario/

2. Laguna del Hito. “Improving the conservation of the El Hito lagoon, objective of a European LIFE.” Accessed April 2025._https://
lagunadelhito.es/en/improving-the-conservation-of-the-el-hito-lagoon-objective-of-a-european-life/

3. European Climate, Infrastructure and Environment Executive Agency. “LIFE: protecting wetlands for our common future.” February 3,
2025. https://cinea.ec.europa.eu/news-events/news/life-protecting-wetlands-our-common-future-2025-02-03 en

4. European Climate, Infrastructure and Environment Executive Agency (CINEA). “LIFE: Protecting Wetlands for Our Common Future.” Last
modified February 3, 2025. https://cinea.ec.europa.eu/news-events/news/life-protecting-wetlands-our-common-future-2025-02-03 en.

3.7 Species Selection for Reintroduction in Habitat Restoration

The EI Hito LIFE Project focuses on restoring the ecological integrity of the El Hito Lagoon in central Spain,
with a strong emphasis on the careful selection of species for reintroduction. This restoration process is
informed by an in-depth understanding of ecological roles, biogeography, and contemporary environmental
needs. The project offers valuable insights into the strategies, challenges, and opportunities associated with
habitat restoration, particularly regarding species selection.

Ecological Role and Keystone Species

At the core of the El Hito LIFE Project lies the recognition that biodiversity and ecosystem functions are
largely dependent on the reintroduction and management of keystone species —those that significantly
influence the structure and function of their ecosystems. The project’s approach to species selection and
ecological restoration exemplifies both the scientific understanding of ecological balance and the practical
needs of the habitat.

The Common Crane (Grus grus): A Keystone Species for Wetland Balance

A prime example of species selection in the El Hito LIFE Project is the reintroduction of the Common Crane
(Grus grus), a migratory bird recognized as a keystone species in wetland ecosystems. The Common
Crane has a diverse array of ecological roles that support the health of the wetland.

- Vegetation and Habitat Structure: Cranes help control vegetation growth by feeding on plants and
small invertebrates, preventing overgrowth that could otherwise disrupt the habitat. Their feeding
behavior maintains open areas within the wetland, supporting the growth of plant species that rely
on open conditions. This, in turn, provides critical habitat for other wildlife, including amphibians and
insects.

- Nutrient Cycling and Seed Dispersal: Cranes also contribute to nutrient cycling through their
droppings, which fertilize the soil and enhance the growth of plants, particularly those adapted to
saline conditions. Furthermore, as they feed, Cranes disperse seeds, promoting plant regeneration
and encouraging biodiversity in areas that would otherwise be less diverse.

The project employs a sustainable management strategy for Crane populations, ensuring that overgrazing
or excessive population growth does not harm critical vegetation. Regular monitoring, adaptive
management, and collaboration with local farmers to address any crop damage are integral to this strategy
(Fundacién Global Nature, “El Hito LIFE Project,” 2023).

Endemic Plant Species: Limonium soboliferum — Protecting Soil and Vegetation Structure

Another essential species in the El Hito LIFE Project is Limonium soboliferum, an endemic plant that was
once native to the lagoon’s saline soils but disappeared by 1988. With its robust root system and ability to

Annex 1-2-3: Importance of Habitat Restoration 73


https://fundacionglobalnature.org/proyecto-life-para-la-ampliacion-y-recuperacion-de-la-laguna-de-el-hito-un-humedal-salino-prioritario/
https://fundacionglobalnature.org/proyecto-life-para-la-ampliacion-y-recuperacion-de-la-laguna-de-el-hito-un-humedal-salino-prioritario/
https://lagunadelhito.es/en/improving-the-conservation-of-the-el-hito-lagoon-objective-of-a-european-life/
https://lagunadelhito.es/en/improving-the-conservation-of-the-el-hito-lagoon-objective-of-a-european-life/
https://cinea.ec.europa.eu/news-events/news/life-protecting-wetlands-our-common-future-2025-02-03_en
https://cinea.ec.europa.eu/news-events/news/life-protecting-wetlands-our-common-future-2025-02-03_en
https://cinea.ec.europa.eu/news-events/news/life-protecting-wetlands-our-common-future-2025-02-03_en

thrive in saline environments, this plant plays a key role in stabilizing the soil in areas vulnerable to erosion,
particularly around the temporary lagoons and saline wetlands.

- Soil Stabilization: The plant’s deep roots help prevent soil erosion in wetlands that experience
fluctuating water levels and flooding. Its restoration ensures that the physical integrity of the habitat
remains intact, supporting both plant and animal species.

- Adaptation to Changing Environmental Conditions: With environmental conditions changing due
to climate change, Limonium soboliferum is an ideal species for stabilizing the current landscape.

Its resilience to saline and nutrient-poor soils ensures that it can function effectively in the altered
conditions of the lagoon.

Ecological Function Over Historical Baselines

The selection of Limonium soboliferum reflects the project’s focus on ecological function rather than
adhering strictly to historical baselines. While historical baselines provide valuable insight, the restoration
prioritizes species that contribute to the ecosystem’s functionality in the context of modern environmental
conditions (Fundacion Global Nature, “Flora Catalog of Laguna de El Hito,” 2023).

The Role of Migratory Bird Populations

In addition to the Common Crane, other migratory birds such as the Western Marsh Harrier (Circus
aeruginosus) and Great Egret (Ardea alba) play an important role in maintaining the wetland ecosystem.
These birds contribute not only to vegetation control and insect population regulation but also support
overall biodiversity.

- Supporting Biodiversity: By regulating the populations of insects and small animals, these birds
prevent overpopulation of species that could damage wetland vegetation or outcompete native
species. Their presence helps maintain a balanced food web.

- Facilitating Ecological Resilience: These birds are indicators of a healthy ecosystem. Their successful
reintroduction and continued presence are key indicators of the wetland’s ecological resilience and
sustainability.

Biogeographical Considerations and Habitat Suitability
The EIl Hito LIFE Project emphasizes biogeography and habitat suitability in species selection. Recognizing
that historical species may no longer be suited to the altered environmental conditions, the project
incorporates species that are adapted to current climate shifts and landscape changes.
- Lygeum spartum: This perennial grass is chosen for its adaptability to saline wetland soils. It plays a
critical role in stabilizing fragile ecosystems, particularly in areas where other species may struggle.
The plant enhances the resilience of wetland habitats and supports their restoration.

Shifting Focus from Historical Baselines to Ecological Function

The El Hito LIFE Project navigates the balance between historical baselines and ecological function in
habitat restoration. While historical species and ecosystems provide valuable information, the project
recognizes that modern environmental conditions—shaped by climate change and human intervention—
may not support a return to past species assemblages.

- Ecosystem Services Over Historical Accuracy: The project prioritizes species that can provide vital
ecosystem services, such as soil stabilization, nutrient cycling, water purification, and biodiversity
enhancement. This strategy emphasizes the importance of restoring ecosystem functions that will
support the habitat’s long-term health, rather than focusing solely on historical species presence.

- Adaptability to Modern Environmental Changes: Species are selected for their ability to adapt to
changes in the environment, such as shifts in water salinity, temperature, and seasonal flooding. For
instance, Lygeum spartum was chosen for its resilience to these changes and its role in preventing
erosion. While it may not have been a dominant species historically, it is well-suited to the lagoon’s
current environmental conditions.

Strategies for Species Selection: Ecological Function First
The species selection strategy centers on ensuring the restoration of the ecosystem’s functions while
acknowledging both past and present environmental realities.

- Ecological Role and Functionality: Species are chosen based on the ecological roles they perform,
such as stabilizing soil or cycling nutrients. The reintroduction of Limonium soboliferum is an example
of selecting species that fulfill critical ecological functions, regardless of whether they were historically
present in the area.

- Adaptability to Current Conditions: The project prioritizes species that are resilient to climate-
induced changes. For example, Lygeum spartum is a grass species that thrives in saline
environments, stabilizing soils and maintaining biodiversity in areas where other plants may not
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survive.

- Monitoring and Adaptive Management: The project employs adaptive management techniques
to evaluate species reintroductions and adjust strategies as needed. This ensures that species
selected continue to fulfill ecological functions and contribute to the long-term health of the ecosystem
(Fundacion Global Nature, “Flora Catalog of Laguna de El Hito,” 2023).

Stakeholder Involvement and Socio-Economic Considerations

Local communities play a crucial role in the success of the El Hito LIFE Project. Agreements with
municipalities and compensation schemes for farmers who adopt sustainable practices help reduce human-
wildlife conflicts and promote the integration of conservation efforts with agricultural activities (Regional
Government of Castilla-La Mancha, “Agri-environmental Measures,” 2023).

Long-Term Viability and Ecosystem Resilience

The long-term success of the project relies on selecting species that can adapt to future environmental
changes. Species like Branchinecta orientalis (a rare crustacean) and Limonium soboliferum contribute
to the lagoon’s water quality, soil stability, and biodiversity, enhancing the ecosystem’s resilience to
environmental stressors (Fundacién Global Nature, “Invertebrates and Wetland Species,” 2023).

Challenges of Ecological and Human Factors Integration

A significant challenge for the El Hito LIFE Project is balancing conservation goals with agricultural
activities. Managing bird behavior to prevent crop damage and dealing with habitat fragmentation requires
continuous communication between stakeholders to ensure that restoration goals align with human needs
(European Commission, “LIFE Project: Protecting Wetlands,” 2025).

1. European Commission. “LIFE Project: Protecting Wetlands.” LIFE Programme, February 3, 2025. https://webgate.ec.europa.eu/life/
publicWebsite/project/LIFE20-NAT-ES-000035/restoration-and-expansion-of-el-hito-a-priority-salt-flat-and-wetland-spain.

Fundacion Global Nature. “El Hito LIFE Project.” Fundaciéon Global Nature, 2023. https:/lagunadelhito.es/documentacion/.

Fundacion Global Nature. “Flora Catalog of Laguna de El Hito.” Fundacién Global Nature, 2023._https:/lagunadelhito.es/especies-y-
habitats/.

Fundacion Global Nature. “Flora and Vegetation of the El Hito Lagoon.” Fundacion Global Nature, November 2022.

Fundacion Global Nature. “Invertebrates and Wetland Species.” Fundacion Global Nature, 2023. https:/lagunadelhito.es/documentacion/.
Fundacion Global Nature. “Collaboration with Regional Government of Castilla-La Mancha.” Fundacion Global Nature, 2023.

Regional Government of Castilla-La Mancha. “Agri-environmental Measures.” Regional Government of Castilla-La Mancha, 20283. https:/

www.castillalamancha.es/gobierno/fomentoinnovacion.

3.8 Site Selection for Habitat Restoration

Ecological Considerations in Site Selection
Abiotic Factors

- Climate Conditions: El Hito is located within a semi-arid Mediterranean climate zone, characterized
by hot, dry summers and cool winters, with high interannual variability in precipitation. These climatic
conditions naturally support saline wetland ecosystems, especially temporary salt flats. However,
increasing climate instability (e.g., extended droughts) poses additional challenges for maintaining
hydrological regimes critical to the lagoon’s seasonal flooding and drying cycles, a vital ecological
feature for the site’s target species and habitats.

- Soil and Water Quality: The site’s soils are saline and gypsiferous, favoring specialized halophyte
flora. The lagoon’s water, with high salinity and shallow seasonal inundation, supports a unique set of
biological communities. However, irrigation expansion in the surrounding agricultural areas threatens
the site’s water balance, causing potential changes in salinity and nutrient loads. The site’s selection
considered these risks and focused on preserving the natural saline conditions essential for habitat
functionality.

- Physical Disturbances: Anthropogenic disturbances—especially agricultural intensification,
groundwater extraction, and nearby infrastructure development (such as the Madrid—Levante high-
speed train) —were key concerns. These disturbances fragmented the landscape and modified
hydrological inputs. Restoration planning included mitigation strategies to buffer the site from these
pressures and reestablish natural disturbance regimes.

w

Noor

Biotic Factors

- Existing Plant and Animal Communities: El Hito supports high botanical diversity with specialized
salt-tolerant plant communities (Limonium spp., Frankenia spp., Salicornia spp.) and provides
critical habitat for migratory birds like flamingos (Phoenicopterus roseus) and avocets (Recurvirostra
avosetta). The presence of native halophytic species and absence of significant invasive flora favored
its selection for restoration, although ongoing monitoring is needed to prevent biological invasions
post-restoration.

- Habitat Connectivity: The lagoon forms part of a network of temporary wetlands and saline steppes
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within Castilla-La Mancha, contributing to broader ecological corridors vital for bird migration and
species dispersal. Site selection emphasized the strategic role of El Hito as a connectivity node
between important wetland complexes such as La Mancha Himeda and the Alto Guadiana wetlands.
Trophic Relationships and Species Interactions: Restoring El Hito ensures the conservation of
critical trophic interactions — notably between aquatic invertebrates and wading birds. Maintaining
the hydrological cycles also sustains seasonal productivity peaks essential for bird feeding and
breeding.

Reference Models and Baselines

Shifting Baselines: Acknowledging that traditional land uses (e.g., extensive dryland farming)
historically shaped the lagoon’s seasonal dynamics, the restoration project aimed to balance
ecological recovery with recognition of the landscape’s semi-anthropogenic history. Rather than
attempting a pre-human baseline restoration, the strategy sought to rehabilitate key ecological
functions.

Historical and Cultural Baselines: Historical land-use records, aerial photographs, and traditional
ecological knowledge informed baseline conditions. Importantly, the traditional practice of low-
intensity agriculture and grazing was viewed as compatible with wetland health, influencing
restoration targets.

Socio-Economic Considerations in Site Selection

Land Tenure and Ownership: A mosaic of private agricultural holdings surrounded the lagoon.
Restoration success depended on negotiating land purchases and stewardship agreements.

The site’s relatively low-intensity land use and the feasibility of securing land-use rights made it a
favorable candidate compared to more intensively farmed or urbanized sites.

Stakeholder Engagement: Local farmers, municipalities (El Hito village and neighboring councils),
and environmental authorities were engaged early. Awareness campaigns emphasized the lagoon’s
ecological and cultural values, fostering a supportive environment for restoration initiatives.
Indigenous Knowledge: While the local communities are not Indigenous in the traditional sense,
traditional ecological knowledge (TEK) from local farmers about historical water management, grazing
practices, and crop rotations informed restoration actions, especially in preserving compatible land-
use patterns around the lagoon.

Cost of Restoration: The project required significant investment for land acquisition, hydrological
interventions, habitat restoration, and long-term monitoring. However, the relatively small size of the
site (~250 ha core area) and availability of co-financing (EU LIFE program) made the financial outlay
manageable.

Ecosystem Services: Restoration enhances ecosystem services such as groundwater recharge,
carbon sequestration in salt marsh soils, biodiversity conservation, and eco-tourism potential. These
co-benefits strengthened the case for investing public funds.

Practical Considerations

Site Accessibility: El Hito is accessible via nearby road infrastructure and lies within a reasonable
distance of scientific institutions and administrative centers (e.g., Cuenca, Albacete). This facilitates
logistics for restoration work, monitoring campaigns, and educational outreach activities.
Monitoring and Maintenance: Accessibility supports regular ecological monitoring, allowing adaptive
management approaches to be employed effectively as restoration progresses.

Sustainability of Restoration Efforts: The integration of sustainable agriculture practices in buffer
zones, water management interventions to maintain seasonal cycles, and designation as a Natural
Monument ensure mechanisms for long-term site protection.

Resilience: By prioritizing natural hydrological processes, protecting surrounding traditional
agricultural landscapes, and managing potential threats (e.g., irrigation pressure), the project
strengthens the site’s resilience against future climatic and socio-economic shifts.

Comprehensive Integration of Factors

Multidisciplinary Approach: Site selection integrated hydrological modeling, botanical surveys,
faunal inventories, historical research, land tenure analysis, and socio-economic evaluations.

This multidisciplinary approach ensured a holistic understanding of the site’s values, threats, and
restoration potential.

Collaboration and Stakeholder Involvement: Stakeholders from multiple sectors — conservation
NGOs, regional governments, farmers, scientific advisors, and the broader public — were involved
throughout project planning and implementation. This participatory process improved social
acceptance and enhanced project robustness.
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Summary of Site Selection Criteria for El Hito

Criteria Details

Abiotic Factors Semi-arid climate, saline soils, risk of hydrological alteration
Biotic Factors High native biodiversity, strategic role in ecological connectivity
Reference Models Integration of traditional land use as part of functional ecosystems
Land Use and Competing Interests Predominantly agricultural; feasible stakeholder agreements
Economic Considerations Manageable costs; delivery of ecosystem services

Practical Considerations Good accessibility; feasible long-term monitoring

Sustainability and Long-Term Legal protection, adaptive management frameworks
Management

1. Ramsar Sites Information Service. (2022). Laguna del Hito Ramsar Site Update (ES1259). Retrieved from_https:/rsis.ramsar.org/RISapp/
files/RISrep/ES1259RIS 2206 _es.pdf

2. Ramsar Sites Information Service. (2021). Former Laguna del Hito RIS Report (ES1259). Retrieved from_https:/rsis.ramsar.org/RISapp/
files/RISrep/ES1259RISformer_210628.pdf

3. Spanish Official State Gazette (BOE). (2022). Anexo Actualizacién de la Designacion de la Laguna del Hito. Retrieved from https:/rsis.
ramsar.org/RISapp/files/55275771/documents/ES1259 [it220214.%20HITO%20Anex0%206.1.4%20BOE%20actualizacién%20feb.%20
22.pdf

4. Spanish Official State Gazette (BOE). (2022). BOE Designacion de la Laguna del Hito como Monumento Natural. Retrieved from https://
rsis.ramsar.org/RISapp/files/55275771/documents/ES1259 1it220214.%20HITO%20Anex0%206.1.4%20BOE%20designacién%2002.pdf

3.9 Reconnecting People to Rewilding Landscapes

Role of Education in Ecological Restoration

The LIFE El Hito project recognizes education as a cornerstone of its restoration strategy. By developing
interpretative trails and bird watching observatories, the project has created platforms for environmental
education, raising awareness about the importance of saline wetlands and the threatened species they
support (LIFE El Hito 2022a). These educational facilities foster pro-environmental behavior and support
broader conservation goals, aligning with frameworks like the UN Decade on Ecosystem Restoration
(UNEP 2021).

Environmental Education and Youth Empowerment

A central aspect of the project is its commitment to early environmental education. The initiative reaches 50
schools across 30 municipalities in the province of Cuenca, educating students about local ecosystems and
promoting active participation in conservation (LIFE El Hito 2022a). This outreach is pivotal for fostering a
generation of environmentally conscious citizens who will support ongoing restoration efforts. By integrating
environmental education into local curricula, the project builds awareness of biodiversity and ecological
interconnections, aligning with international frameworks like the Aichi Biodiversity Targets and the UN
Decade on Ecosystem Restoration (2021-2030) (UNEP 2021).

Integration of Traditional and Local Ecological Knowledge

While the project primarily focuses on scientific restoration, it also acknowledges the cultural landscape of
La Mancha, where traditional land uses have shaped biodiversity patterns (LIFE El Hito 2022b). By aligning
restoration efforts with historical land-use practices, the project integrates local ecological knowledge,
preserving both cultural and biological diversity.

Wilderness Exploration and Human-Nature Connections
Through the enhancement of pedestrian routes and birdwatching infrastructure, the project offers visitors
the opportunity to engage directly with the landscape, observe bird migrations, and experience seasonal
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wetland dynamics firsthand (LIFE El Hito 2022a). This immersive approach fosters emotional connections
to nature, which are essential for cultivating long-term conservation support (Sutherland et al. 2010).
Moreover, experiential education on the Wetland Trail allows visitors to observe and reflect on ecosystem
processes, deepening their understanding and connection to the landscape (LIFE El Hito 2022a).

Rewilding and Ecological Balance

The restored wetlands provide critical habitat for bird species and offer essential ecosystem services like
water retention and climate regulation (LIFE El Hito 2022b). The project recognizes that while human
intervention initiated the restoration, the ongoing ecological processes will naturally re-establish a balanced
ecosystem, ensuring its sustainability.

Sustainability and Stewardship

The project instills a stewardship ethic among both local communities and visitors. By promoting public
access and educational initiatives, the project encourages long-term care for the wetland ecosystem
beyond its formal timeline (LIFE El Hito 2022a).

Holistic Approach to Restoration

The project fosters a dynamic, adaptive management approach, integrating feedback from visitors and
local stakeholders to guide future restoration efforts. Community participation is encouraged through nature
tourism, citizen education, and employment opportunities, which help sustain the restoration efforts and
promote environmental stewardship (LIFE El Hito 2022a).

Coexistence and Cultural Shifts

The LIFE El Hito project encourages human-nature coexistence, inviting public access and interpretation
rather than restricting the site to specialists. This model envisions humans as stewards, fostering a deep
appreciation for the wetland ecosystem (Navarro and Pereira 2012). The project also integrates local
cultural values of reciprocity, emphasizing that human intervention can restore damaged ecosystems, in
return benefiting communities with services such as flood control and carbon storage (LIFE El Hito 2022b).

Summary of Criteria for Case Study: El Hito LIFE Project

Criteria Details

Educational Frameworks Interpretative trails, panels, birdwatching observatory support informal
environmental education

Wilderness Exploration Wetland Trail facilitates immersive visitor experiences, connecting people to
Programs dynamic wetland landscapes

Integration of TEK Alignment with traditional land use practices respectful of ecological values
Human-Nature Relationship Promotes coexistence and stewardship over domination

Youth Empowerment Foundations laid for youth involvement through accessibility; potential for future

expansion; schools involvement

Community Involvement Tourism infrastructure supports local economic and educational engagement
Cultural and Emotional Experiential learning and direct exposure foster emotional ties and stewardship
Connections ethos

—_

Bergson, Henri. 1911. Creative Evolution. New York: Henry Holt and Company.

LIFE El Hito. 2022a. “Actions and Measures.” Accessed April 2025._https://lagunadelhito.es/en/actions/

LIFE El Hito. 2022b. “Diary and News.” Accessed April 2025._https://lagunadelhito.es/en/diary/

Navarro, Laetitia M., and Henrique M. Pereira. 2012. “Rewilding Abandoned Landscapes in Europe.” Ecosystems 15 (6): 900-912.
Sutherland, William J., et al. 2010. Conservation Science and Action. Oxford: Blackwell Publishing.

UNEP. 2021. UN Decade on Ecosystem Restoration 2021-2030: Strategy Document. Nairobi: United Nations Environment Programme.
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