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“RESTORING NATURAL
ECOSYSTEMS AND PRESERVING
ECOSYSTEM SERVICES

MUST BE PRIORITISED TO
EFFECTIVELY ADDRESS

THE ESCALATING SOCIO-
ENVIRONMENTAL CHALLENGES
WE FACE. TO IIPLEMENT
THESE ACTIONS, EFFICIENT
AND PRACTICAL PLANNING
TOOLS ARE ESSENTIAL. THESE
TOOLS SHOULD FACILITATE
COORDINATION AND MAXIMISE
THE IMPACT OF INITIATIVES
DEDICATED TO RESTORING OUR
PLANET’S HEALTH.”

- Jorge Picado Barboza, National
Coordinator, Expertise France

Luis Acosta Vargas
Forestry engineer, restoration specialist, Expertise
France

Jorge Picado Barboza

Marine Biologist, Costa Rica National Coordinator,
Post-2020 Biodiversity Framework — EU Support,
Expertise France

The National System of Conservation

| Areas (SINAC) and a multidisciplinary

expert team developed a methodology
to prioritise restoration sites in urban,
rural, and coastal landscapes in Costa
Rica, as well as a roadmap and a
proposal for a governance system

in line with the National Landscape
Restoration Strategy (EN5R-CR).

Following the endorsement of The Biodiversity
Plan, Costa Rica reaffirmed its commitment to
restore at least 30% of its degraded terrestrial,
freshwater, coastal, and marine ecosystems by
2030. Through the project ‘Leveraging Costa
Rica’s Potential in Implementing the Post-2020
Global Biodiversity Framework’, with support
from the Post-2020 Biodiversity Framework-EU
Support Project, the National System of
Conservation Areas (SINAC) developed a
method for prioritising ecological restoration.
Aligned with Costa Rica’s National Landscape
Restoration Strategy (EN5R-CR),' this resulted in
the first generation of maps identifying priority
restoration areas.

Although they present clear benefits, the
coordination and cooperation between
different restoration initiatives pose significant
challenges. In order to address these issues, a
regionalized governance scheme is necessary.

Rehabilitating degraded, damaged, or destroyed
ecosystems to their original or functional state
is essential to maintain ecosystem services
that are vital to the country’s economy and the
well-being of its inhabitants. This includes water
purification, crop pollination, erosion control,
and carbon sequestration.?® These efforts are
critical not only to preserve Costa Rica’s unique
natural heritage but also to position the country
as a leader in combating climate change and
promoting sustainable, equitable development.?
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1. PRIORITISING: SELECTING
CRITERIA

The first stage of the process involved an extensive
compilation and review of information from national
reports, strategies and international commitments. This
was complemented by the exploration of virtual forums
on processes of prioritisation of areas for restoration
and interviews with key national and international
experts involved in restoration and land-use planning
processes. As a result, a list of criteria for selecting and
prioritising restoration sites was developed for each one
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of the three landscapes defined in the ENBR-CR: urban,
rural, and coastal. The criteria were divided into two
levels of analysis: a coarse filter (level 1 criteria), consid-
ering information on policies, regulations, institutional
interests, and overarching national strategies, and a
fine filter (level 2 criteria) corresponding to sub-catego-
ries. Additional complementary criteria helped provide
greater specificity to the initial level of prioritisation.

The importance of each criteria was discussed and
debated in a series of participatory workshops involving
local governments, NGOs, academics, international

and national organizations. The aim was to reach a
consensus on the relevance of the criteria in each
landscape.

This included ranking the criteria and identifying hier-
archical relationships between the coarse and the fine
filter criteria (see Table 1).

As a result, three coarse criteria per landscape were
identified. Among them, vulnerability to climate change
appears as the most important one followed by land
ownership and completed by more specific criteria
such as coastal erosion and marine governance (coastal
landscape) or biodiversity and ecosystem services and
water resources (rural landscape) and land cover (urban
landscape). Finally, six fine criteria per landscape were
selected

Figure 1. Participatory selection and validation of prior-
itisation criteria for ecosystem restoration.

Table 1. Criteria validated by the working groups for identifying priority restoration sites.

Coastal landscape

Climate Change

Vulnerability / Coastal
Erosion

Rural landscape

Climate Change Vulnerability

Urban landscape

Land Cover

Marine Governance

Biodiversity / Ecosystem Services

Land Ownership

Coarse filter

Land Ownership

Water Resources

Climate Change Vulnerability

Ecological Integrity

Socio-natural Risks: Heat Islands and
Increased Drought

Ecological Integrity

Biodiversity: Critical or
Unigue Habitats and
Migration Routes

Connectivity: Biological Corridors

Sacio-natural Risks: Heat Islands and
Increased Drought

Vulnerable Ecosystems: Reef
Systems / Wetlands /
Mudflats

Biodiversity: Climate Refuges /
Critical or Unique Habitats

Socio-natural Risks: Flood Zones and
Landslide Areas

Watershed Management:
Level of Degradation / Land
Use / Water Quality

Fine filter

Watershed Management: Water
Recharge Areas

Watershed Management: Water
Recharge Zones

Connectivity: Biological
Corridors (Terrestrial-
Marine) / Protected Areas

Ecological Integrity

Areas of Social Interest: Population
Density

Areas of Social Interest:
Population Density

Areas of Social Interest: Community
Organizations

Biodiversity: Critical or Unigque Habitats
and Migration Routes

2. APPLYING THE
METHODOLOGY

Confronted to a lack of quantitative (absence or partial
existence of corresponding geospatial information
layers®) and qualitative (with a minimum resolution of
100 square meters) data, the selection was reduced only
to the criteria that met the necessary conditions: land
ownership® and land cover,”® (coarse filter) and connec-
tivity - biological corridors,®° vulnerable ecosystems'*?

and socio-natural risks® (fine filter).

The mapping of priority restoration sites involved
geographic analysis and the overlaying of selected
information layers. These overlays and analyses gener-
ated secondary cartography derived from the combina-
tion of the original layers.

Each of the selected layers had to be rasterized to
conduct map algebra. Then the data was standard-
ized by converting each layer into files with a spatial
resolution of 10m x 10m. The resulting raster files
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were analysed to count the number of pixels, and were
used to calculate the extent of coverage of the study
areas.*"®

In the map algebra process, the layers were also
assigned a numerical value: “O” for areas where data
was missing or “5” for areas where information was
available. This pre-editing of each layer’s data table
facilitated the spatial overlaying. The map algebra would
add up these values, and areas with greater overlap
would vield a higher sum, indicating a higher level of
priority ranging from O (no overlap) to 6 (more than

5 overlapping criteria). For instance, two overlapping
layers with available information for one criterion would
add up to “10,” which would indicate a prioritisation level
of 2 (see Table 2).

Table 2. Assignment of Values Based on Layer Overlap
through Map Algebra.

Value

Map

Overlapping
Critera

Priority
Level

Colour Key

None 0
1 5
2 10
3 15

Do |G| M —=|O

4 20
5 25
Above 5 30

The map algebra was conducted using national-level
coverage and data. The subsequent geoprocessing
included segmentation according to the required areas.
In this case, the information was divided based on the
boundaries of the Conservation Areas of SINAC. This
segmentation facilitated the understanding of the
results for each of the three previously defined study
landscapes.

“THIS WORK WILL GIVE US TOOLS AS NGO
TO ALIGN OUR EFFORTS ON RESTORATION
WITH THE COUNTRY AND INTERNATIONAL
PRIORITIES AND SEE WHICH BIODIVERSITY
INFORMATION THAT WE GENERATE CAN
FEED NATIONAL INDICATORS.”

- Roberto Salom Pérez - Panthera Organization -
Director

3. REVEALING THE FIRST
GENERATION OF MAPS
IDENTIFYING PRIORITY
RESTORATION SITES

As a result of this process, 35,938 km of potential
areas for ecological restoration were identified (see
Figure 2).

+ 1,700 km, correspond to a priority level of 3 or higher,
representing 3.3% of the national territory.

+ Urban landscapes: 441 km were identified as priority
level 2 or higher, representing 37% of the total area.

+ Rural landscapes: 1,341 km were classified as priority
level 3 or higher, accounting for 2.8% of the total.

+ Marine and coastal landscapes: 327 km were desig-
nated as priority level 3 or higher, representing 12% of
the total area.
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Figure 2. Map of priority areas for ecological restora-
tion in urban, rural, and marine and coastal landscapes
in Costa Rica.

According to the territorial divisions established by the
National System of Conservation Areas, the most exten-
sive priority areas are located in Huetar Norte, Central,
Tempisque, La Amistad Pacific, and Arenal-Tempisque
(Figure 2). These are characterized by large surfaces
dedicated to monoculture and livestock farming that
coincide with fragile ecosystems such as continental
and marine and coastal wetlands.

The case of the Central AC is particularly interesting
because of the strong focus on the restoration of urban
ecosystems that run along biological corridors and the
buffer zones of protected wilderness areas.

The Osa, Tortuguero, Central Pacific, La Amistad
Caribbean, and Guanacaste ACs include large areas of
protected forests within protected wilderness areas,
and land used for agricultural activities located along
the watersheds. It is crucial to emphasize the extensive
presence of both continental and coastal wetlands in
Osa and Tortuguero, as well as vital marine and coastal
ecosystems, including coral reefs and seagrass beds,
which are essential for the biodiversity conservation.
The Coco Marine Area only represents a small
percentage of the total, but it contains both terres-
trial and marine and coastal ecosystems of significant
conservation value. For instance, its terrestrial ecosys-
tems face important challenges related to the presence
of introduced species and their impact on the forest.
This prompts the prioritisation of the entire mainland
area for conservation efforts.

Figure 3. Total area of urban, rural, and marine and

coastal landscapes prioritised for ecological restora-
tion by conservation area.
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4. MAKING IT WORK:
AGILE AND PRACTICAL
GOVERNANCE

© Daniel Murillo, Expertise France,

9. https://www.women4biodiversity.org/
publication/cop15/Gender_responsive_
or_gender_blind_ENG.pdf

10. https://www.women4biodiversity.
org/womens-policy-briefs-for-a-
gender-responsive-biodiversity-
framework/

The proposal to update the governance model for the
National Strategy for Ecosystem Restoration (EN5R-CR)
was significantly enhanced by including new functions
for the National Coordination.®” Furthermore, the
integration of specific institutions into both the National
Coordination and the regional Landscape Committees

in each Conservation Area was reviewed and proposed,
along with the implementation of support tools tailored
to each landscape. These tools, which include govern-
ment offices, agendas, and indicators, are designed to
facilitate effective collaboration between the Directorate
and the Committees/81920

A key development arising from the deliberations of

the working group is the recommendation to establish
the Directorate of Restoration, a new entity within the
National System of Conservation Areas (SINAC). It would
allocate the necessary personnel to enhance coordina-
tion with regional committees in each conservation area.
The need to establish this new directorate is grounded in
the growing importance of ecosystem restoration in the
international environmental policy arena, an area where
Costa Rica is an active signatory country. Additionally,
the transversal relevance of the EN5R-CR in various
national processes and policies is pivotal, as well as its
crucial role in fulfilling international conservation and
restoration commitments.

5. LESSONS LEARNED AND
RECOMMENDATIONS

4POST2020BD.NET
@4P0OST2020BD

The integration of stakeholders from various sectors and
with different interests in each landscape and its resto-
ration process was. Both the criteria regarding restora-
tion needs and how to prioritise them in each landscape
were agreed upon. The prioritisation process described
in this paper has provided valuable lessons learned for
future iterations in the country and replication in other
national contexts.

Technical Recommendations

+ Involve multiple sectors at various stages of the
process to form a strong foundation for governance
during the implementation phase. Participants’ engage-
ment and enthusiasm show a broad commitment to
prioritising ecosystem restoration and recovery as a
national policy.

+ Periodically update the map of priority sites for
landscape restoration in Costa Rica to ensure that
restoration efforts align with emerging trends, national
and international priorities, and the targets set for 20560
under the ENSR-CR. The map will therefore remain a
valuable decision-making tool.

+ The landscape-specific maps are subject to contin-
uous improvements that reflect the changing needs

of the country, adopted policies, and the inclusion of
new geospatial data for criteria that were not initially
considered.

+ Adopt a bidirectional approach when updating the
maps: enhancing existing geospatial layers by updating
information to finer scales or generating new data at

a national scale, and developing geospatial layers for
criteria that are not yet covered.

+ Encourage the generation and updating of the coun-
try’s geospatial information at scales equal to, or finer
than 10 m resolution. During this process, one of the
major challenges was locating the information layers at
the appropriate scale to run the prioritisation method-
ology. Unfortunately, some relevant criteria could not be
included due to mismatches with the working scales.

Governance-related Recommendations

+ Create a Directorate of Restoration within SINAC
dedicated to fulfilling the objectives of the EN5R-CR,
managing and supporting the pursuit of funding for
landscape restoration.

+ Pursue multisectoral collaboration, strategic planning,
and the efficient use of existing resources to advance
effective landscape restoration and conservation across
Costa Rica and in all countries.

Article contributions
Nicolas Thomas — Project coordinator Post-2020
Biodiversity Framework — EU Support, Expertise France
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