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This guide introduces Participatory 3D Modelling (P3DM) — a community-
based way to map land and waters in three dimensions. It blends topographic
maps with local and traditional knowledge to build a physical model that
people can touch and understand. The model can be digitised so information
can be stored, updated and shared. For a detailed and full account of the
P3DM practice consult the on which this guide is based.

PCAs include formally protected areas and other places effectively conserved
in practice (e.g. OECMs and Indigenous and Traditional Territories). Good
results for nature and people depend on equitable governance, sound design
and effective management. P3DM can help by:

« Recognising rights and knowledge of Indigenous peoples and local
communities;

« Enabling broad participation through a clear, shared ‘bird’s-eye view’;

» Improving planning and management by visualising values, uses, threats
and opportunities, informing zoning, access and monitoring;

- Strengthening identity and dialogue across generations and with
authorities;

« Supporting climate adaptation and risk reduction by mapping terrain
features relevant to floods, erosion and other hazards.

P3DM may also align with the Kunming-Montreal Global Biodiversity
Framework’s 30x30 ambition by supporting systems that are effectively
conserved, well-managed and equitably governed. It can also help sites follow
a continuous improvement pathway and provide evidence for many indicators
in the IUCN Green List of Protected and Conserved Areas, especially for Good
Governance and Sound Design and Planning.

» A plain-language introduction to P3DM (Section 1);

« How P3DM improves governance, planning and management, with real
cases (Section 2);

» A step-by-step overview and practical checklists (Section 3);

« Where to find the P8DM Handbook (Annex 1) and further details on how
P3DM supports Green List criteria and indicators (Annex 2).



https://iucngreenlist.org/P3DMHandbook.pdf

This guide describes how Participatory 3D Modelling (P3DM) can support the pathway for improving
protected and conserved area (PCA, Box 1) governance, planning and management towards achieving
positive conservation outcomes;, including as set out in the IUCN Green List Standard.

This guide is not intended to be a detailed manual for applying the PSDM practice but to serve as a quick
reference to P3DM. For a full description on how to conduct a P8DM exercise, consult the Participatory
3D Modelling for protected and conserved areas: Handbook? on which this guide is based (Annex 1).
References to this resource are made across this guide to help P3DM interested users to access further
details on a particular aspect of the PSDM practice.

It is structured in three sections and two annexes:

Section 1:
Section 2:
Section 3:
Annex 1:
Annex 2:

Across the guide there are blue boxes that present case studies of real-world applications of P3DM
in different contexts, especially those that have supported or been co-led by communities. The green
boxes are explaining key concepts or processes.

IUCN defines a protected area as a: “clearly defined geographical space, recognised, dedicated
and managed, through legal or other effective means, to achieve the long-term conservation of
nature with associated ecosystem services and cultural values”. In other words, protected areas
are defined areas that are designated and managed with biodiversity conservation as a primary
objective. There are also many places that are effectively conserved in practice, where biodiversity
conservation might not be the primary objective, and that are not designated as protected areas.
We use the broader term ‘conserved areas’ to refer to these places. This distinction is important
because there are many areas of high biodiversity value that are not protected areas. These areas
may include Other Effective area-based Conservation Measures (OECMs) or Indigenous and
Traditional Territories (ITTs), where effective conservation is achieved through diverse governance
systems.

1 To know more about how conservation and human rights interact consult:



https://iccs.org.uk/wp-content/uploads/2024/10/Conservation-and-Human-Rights-an-introduction.pdf
https://iccs.org.uk/wp-content/uploads/2024/10/Conservation-and-Human-Rights-an-introduction.pdf

This guide is for anyone interested in learning about how using
P3DM can support good practice in protected and conserved
areas governance, management and planning. This includes:

« Governing actors or decision-makers such as PCA
site managers and governing bodies, local government
officials and policymakers;

» Local rightsholders including Indigenous peoples and
local communities;

« Other stakeholders such as environmental non-
governmental organisations (NGOs) and civil society
organisations (CSOs), researchers and academics.

It is also for any of the above actors who are using the Green
List of Protected and Conserved Areas global Standard as a
framework to advance in equitable governance, sound design
and planning and effective management and would like to
know how can P3DM supports them (Box 2).



1 Whatis Participatory 3D Modelling

(P3DM)?

Participatory 3D Modelling (P3DM) is a
community-based mapping method that enables
Indigenous peoples and local communities

to visually represent their land, waters and
knowledge in three dimensions. Community-
based means that P3DM is designed to directly
involve communities in PCA governance, planning
and management. P3DM exercises could be led
by Indigenous peoples and local communities, or
co-led with other organisations, this will depend
on the local context. Participatory 3D models
should be used to encourage collaboration,
participation and exchange knowledge between
Indigenous peoples and local communities and
the PCA authority and other governing actors.

To achieve this, P3DM brings together
topographic maps with traditional knowledge,
helping communities build a physical model of
their territory — one that they, governing actors
and others who may wish to engage in the
process, can see, touch and use to share stories,
discuss and make and/or influence decisions
about governance and management.

In P3DM, people use materials like cardboard,
paint, pins and yarn to build a raised-relief
map of their landscape. Elders, youth and
others collaborate and share their local spatial
knowledge about, for example, where rivers
flow, where sacred sites are located, or where
important sites for conservation and resource
management are.

These models are usually made to scale and work
best when used jointly with global positioning
systems (GPS) and geographic information
systems (GIS). This allows to turn them into digital
maps, making them useful not only for community
use and formal recognition but to update them
over time and ensure a digital record of those
updates. These models have proved to be
excellent for media and are user-friendly, relatively

accurate data storage and spatial analysis
devices.

Practising PBDM is not a goal in itself - it is a
means for communities to be heard, to share what
they know and to influence decisions that affect
their lives, livelihoods and territories.

P3DM can support the implementation of the
Global Biodiversity Framework

P3DM can help advance equitable governance
and effective management of PCAs (Sections

2.2. and 2.3.), which is an integral part of Target

3 of the Kunming-Montreal Global Biodiversity
Framework (KMGBF), known as the 30x30 target,
and a globally agreed target under the Convention
on Biological Diversity (CBD). It reads:

Ensure and enable that by 2030 at least 30 per
cent of terrestrial, inland water, and of coastal
and marine areas, especially areas of particular
importance for biodiversity and ecosystem
functions and services, are effectively conserved
and managed through ecologically representative,
well-connected and equitably governed systems
of protected areas and other effective area-
based conservation measures, recognizing
indigenous and traditional territories where
applicable, and integrated into wider landscapes,
seascapes and the ocean, while ensuring that
any sustainable use, where appropriate in such
areas, is fully consistent with conservation
outcomes, recognizing and respecting the rights
of indigenous peoples and local communities,
including over their traditional territories.

Specifically, PBDM can support elements of
Target 3 implementation related to “effectively
conserved and managed [...] and equitably
governed systems of protected areas and other
effective area-based conservation measures,
recognizing indigenous and traditional territories”
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and “recognizing and respecting the rights of and implemented through a human rights-based

indigenous peoples and local communities, approach,® among other commitments. PSDM
including over their traditional territories” could help implement these commitments in
(Section 2). practice.
One way to integrate the benefits of this practice P3DM can recognise communities as knowledge
in the implementation of the 30x30 target is to holders and decision-makers. The P3DM process
use P3DM to support some aspects of the IUCN respects Indigenous peoples’ rights to control
Green List of Protected and Conserved Areas. and protect their land, culture and information and
Throughout this guide we will explore these links supports transparent and inclusive governance
(Box 2). of protected and conserved areas. See Box 11
Governance of the PBDM exercise in Section 31
The KMGBF calls for area-based conservation where we expand on these aspects.

to be equitably governed, effectively managed,

Box 2 P3DM and the Green List of Protected and
Conserved Areas

The IUCN Green List provides a global benchmark for evaluating to what extent PCAs are well
governed and managed and how that leads to achieving conservation outcomes. It has 50
indicators and 17 criteria grouped in four core components: Good Governance, Sound Design and
Planning, Effective Management and Successful Conservation Outcomes. The IUCN Green List
of Protected and Conserved Areas is a complementary indicator for Target 3 in the monitoring
framework of the CBD Global Biodiversity Framework.

The Green List of Protected
and Conserved Areas
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Figure 1 Relationship between Green List of Protected and Conserved Areas and P3DM

P3DM can help PCAs meet the Standard in two ways: supporting the pathway to improve PCA
governance, planning and management and/or supporting and providing means of verification for
the Green Listing process (Figure 1, Section 2.4).

3 To explore ways to implement a human rights-based approach check: https://www.forestpeoples.org/publications-resources/reports/article,
advancing-human-rights-based-approaches-to-target-3-implementation

4 Further guidance on Target 3 implementation can be found here: hitps:/iucn.ora/sites/default/files/2023-09/30x30-target-framework.pdf



https://www.forestpeoples.org/publications-resources/reports/article/advancing-human-rights-based-approaches-to-target-3-implementation/
https://www.forestpeoples.org/publications-resources/reports/article/advancing-human-rights-based-approaches-to-target-3-implementation/
https://iucn.org/sites/default/files/2023-09/30x30-target-framework.pdf

2 How can P3DM support equitable
governance, planning and effective
management in protected and conserved

areas?

Here we explore how P3DM can support more
equitable governance and effective management
and planning of PCAs. First, we explain the
importance of equitable governance in PCAs.

21 Why governance matters?

Governance concerns how and by whom
decisions are made and upheld, including who
has power and responsibility. It is one of the
most important factors in whether conservation
approaches and outcomes are equitable and
effective, including in PCAs. But what does it
mean for governance to be equitable? The three
dimensions of equity, recognised in IUCN and
CBD guidance, are: (1) Recognition - respecting
rights and the diversity of identities, knowledge
systems, values and institutions; (2) Procedure
- equitable participation in decision-making,
transparency, accountability, and dispute
resolution; and (3) Distribution — equitable
allocation of benefits and costs. Broader (social,
political and economic) conditions can enable (or
pose barriers to) realisation of these (Figure 2).

Here, we briefly introduce two linked aspects
of governance that are important to equity
and effectiveness in practice, and that may be
supported through P3DM:®

Then we describe how P3DM can support
equitable governance and effective management
and planning, including for those who are
following the IUCN Green List framework.

« Governance diversity concerns who
governs, and whether their roles are
recognised. PCAs can be governed by
diverse actors and arrangements (e.g. by
government, by private organisations or
individuals, by Indigenous peoples, by local
communities, or by groups of different actors
working together, i.e. shared governance).
Appropriate documentation, (internal and
external) recognition, and support for
diverse governance and associated rights,
including of Indigenous peoples and of local
communities, are important for equity and
effectiveness.® This is true for individual sites,
and for PCA systems (i.e. the network of
sites within a given country).

+ Governance ‘quality’ concerns how a PCA is
governed (e.g. whether decisions are made
in equitable and effective ways). This is often
understood in relation to guiding values and
principles. The IUCN Green List Standard
and its Good Governance component refer

5 See also the IUCN Governance of Protected Areas Best Practice Guidelines No. 20: https://portals.iucn.org/library/sites/library/files/documents

ag-020.pdf

6 To consult the primer on governance for PCAs follow: https://portals.iucn.org/library/efiles/documents/2014-033.pdf



https://portals.iucn.org/library/sites/library/files/documents/pag-020.pdf
https://portals.iucn.org/library/sites/library/files/documents/pag-020.pdf
https://portals.iucn.org/library/efiles/documents/2014-033.pdf

to a range of principles including Legitimacy In sum, equitably and effectively governed and

and Voice, Accountability and Transparency, managed PCAs play a crucial role in protecting
and Governance Vitality. These principles nature, culture and livelihoods. But protecting
operationalise some of the three dimensions these places must go hand in hand with

of equity above. recognising and upholding the rights and roles

of the people who live in and care for them, and
who are directly impacted by them, including
Indigenous peoples and local communities.

Equitable Governance )
Successful Conservation
. Outcomes
Effective Management

Figure 2 Three dimensions of equity embedded within enabling conditions for conservation outcomes.
Source: 30x30. A guide to Inclusive, equitable and effective implementation of Target 3.



https://iucn.org/sites/default/files/2023-09/30x30-target-framework.pdf

2.2 P3DM improving equitable governance of protected and conserved

areas

P3DM is not just about building physical

models - it is about empowering communities,
strengthening identity and creating shared spaces
for learning, dialogue and decision-making.

Given that, PBDM can advance equitable
governance in several possible ways. It can,

for example, be a form of direct participation in
itself. It can also support communities’ efforts

to secure their rights to lands and territories,
and their roles in governing them. Whether and
how P3DM advances equitable governance, in
practice, will vary. Among other reasons, different
contexts will present different pathways for, and
barriers to, moving from modelling to concrete
improvements in PCA governance. For example,
the modelling to governance link may be quite
different when modelling is done by a community
with recognised/statutory governing authority
vs. by a community advocating for changes that
would need to be made by an external governing
body. Nonetheless, decades of experience with
this practice show that powerful, governance-
related benefits can emerge. Some of these are
explored below:

People learn best when they are actively involved.
Creating a 3D model allows community members
to understand their landscape in a new way - by
seeing it from above and adding their stories,
knowledge and memories. This ‘bird’s-eye view’
helps people link what they know with what others
know, sparking new ideas and more inclusive or
holistic strategies or visions.

P3DM expresses knowledge in a form that
everyone can see and touch. With colour, shapes
and layers, people can show where, for example,
sacred sites, water sources or migration paths are
located. Unlike 2D maps, the 3D aspect adds depth
— literally and figuratively — to what is being shared.

The meanings of symbols used in P3DM (e.g. yarn,
pins, colours) are defined by the community, on
their own terms. This legend becomes a shared
language, helping everyone, regardless of his/

her literacy level or technical background, to
understand and communicate about their land.
This can support equitable participation and
recognition of diverse knowledge systems.

Elders bring history, stories and wisdom. Youth
bring curiosity and future hopes. The model brings
them together. As they map their knowledge,
young people learn about their identity, values

and environment from the older generation. This
can help support inclusive, intragenerational
knowledge sharing and decision-making.

If there is a fair representation of concerned
actors, including rightsholders, and everyone
contributes to the model, it becomes a tool for
shared learning. People see their knowledge
reflected back to them — sometimes for the first
time. Discussions happen. Decisions emerge.
Individual knowledge (mental maps) is collated,
georeferenced, depicted and visualised. This
helps build a community-wide understanding of
their land and future. Digital and printed versions
of the 3D model showing features selected for a
specific purpose, can help effectively interacting
with outside institutions like state actors. The
physical 3D model usually remains within the
location where it was produced. It becomes

a landmark and knowledge repository for the
concerned communities and an effective process
for collective spatial planning and decision-
making.
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In many places, P3DM has helped communities
come together and speak with a unified voice.
In some contexts, these models have helped
Indigenous peoples advocate for their land
rights and ancestral territories, for example

by documenting and georeferencing (i) their
time-immemorial occupancy of a territory, (ii)

their ethnic and spiritual bonds with distinctive
features, representing essential cornerstones

for their cultural identity, and (jii) the sustainable
(gender-specific) access, use and control

of natural resources. This may also be
communicated to other actors, such as decision-
makers and duty-bearers, to uphold these rights
(see Section 3.4. to know more about sharing the
P3DM exercise).

Box 3
Case study: Australia

Location: Mandingalbay Yidinji Peoples, Queensland
Used for: Reviving cultural identity and strengthening Indigenous governance

Summary: The Mandingalbay Yidinji Peoples used P3DM to reconnect with their ancestral lands,
which span both terrestrial and marine ecosystems in northern Queensland. Through a series

of participatory workshops, community members, including youth and elders, worked together

to map culturally important places, traditional names, resource use areas and sacred sites. The
model helped bring traditional stories and ecological knowledge into a shared, tangible form,
fostering dialogue between community leaders and government agencies. It also enabled younger
generations to learn about their cultural landscape through direct engagement with elders.

How did P3DM help PCAs: The model became a critical foundation for establishing co-
governance arrangements with state agencies, demonstrating Indigenous authority over territory
and enhancing the credibility of the community’s role in conservation. It improved trust and
created a reference point for inclusive management of both terrestrial and marine protected
areas, helping align conservation actions with Indigenous law and values.

Source: PSDM Handbook.

Because P3DM is visual and tangible, it breaks
down language and literacy barriers. The models
are easy to understand, making it easier to explain
issues to government officials, NGOs and visitors.
It builds confidence for community members to
speak up and negotiate.

3a\S

For remote or marginalised communities, PS3DM
creates visibility. It links them with outsiders -
planners, decision-makers, donors — and brings
their realities into broader conversations. It can
help shift the balance of power towards those
who have often been excluded.



When working on a simplified version of reality
such as the 3D map, scale is an important
consideration. For example, 1:5000 scale relief
map means that 1 cm on the model = 50 m on the
ground while in 1:25000 scale, 1 cm on the map
is 250 m. The smaller the scale, the less accurate

and detailed the physical output is likely to be.
Still, even in big or hard-to-reach areas, a 3D
model can help everyone see and discuss what

is there. It makes public participation possible,
even when distance and logistics would otherwise
prevent it.

Box 4 ]
Case study: Vietham

Location: Pu Mat National Park

Used for: Reinstating local place names and cultural landscapes

Summary: In the Pu Mat region, many traditional place names and cultural landmarks had been
lost or excluded from official maps due to decades of conflict and centralised planning. Through
P3DM, Hill Tribes collaborated to reconstruct the cultural geography of their territory. Elders
shared oral histories while youth participated in building and painting the model, resulting in the
revival of dozens of forgotten or overlooked locations. The process fostered pride and dialogue
across generations and led to the recognition of culturally significant places that were previously
unaccounted for in park planning. National Park staff, particularly rangers, participated in the
organisation of the exercise, specifically in mobilising knowledge holders among the Hill Tribes
who traditionally roam the park. During the exercise they participated in the construction of the
blank model and as observers while the knowledge holders were populating it. More importantly
they were learners, as emerged in focus group discussions at the end of the exercise.

How did P3DM help PCAs: The model-making process contributed to more equitable governance
and effective management by supporting the integration of local cultural values into the official
conservation framework of Pu Mat National Park. Rangers acknowledged that participating

Hill Tribes people had a deep knowledge of the park’s environment and changed their attitude
(positively) towards them. This opened space for dialogue with National Park authorities and, over
time and with the support of the Nature Conservation of Nghe An Project, contributed to more
inclusive zoning, monitoring and cultural site protection, ultimately improving the park’s social
legitimacy and management effectiveness. A 2021 [UCN visit at the park headquarters revealed
that the 3D model is still in use and displayed within the board room.

Source: PSDM Handbook.
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2.3 P3DM improving planning and management of protected and

conserved areas

P3DM has been used around the world and in
many different ways — from preserving traditional
knowledge in Vietnam (Box 4) to informing
better land use decisions in Palau (Box 5). As
mentioned earlier, governance and management
are both distinct and closely connected. Many
of the examples in this section and above reflect
elements of both.

When the voices of Indigenous peoples and local
communities are included in the governance of
the site, they can lead to improved planning and
management.

P3DM helps preserve cultural memories that are
at risk of being lost. Elders can map places tied to
stories, rituals, plants or animals and share them
with the next generation. This strengthens identity
and pride, especially among Indigenous peoples.

Local people often know a lot about their
environment — which forest areas are sacred,
where rivers flood, where different fish are found.
P3DM helps visualise this knowledge in 3D,
creating a shared understanding of resource use
patterns, values and ecological hotspots, and
potential threats to these.

Box 5
Case study: Palau

Location: State of Melekeok

Used for: Land use zoning and resilience planning

Summary: In Melekeok, more than 70 participants - including farmers, traditional leaders, youth
and women — came together to build a large-scale P3DM model to guide land use and climate
adaptation. The model included forests, traditional agriculture plots, coastal erosion zones,
freshwater sources and tourist infrastructure. It became a powerful tool for visualising the
cumulative pressures on local ecosystems and was used to develop community-supported zoning
plans. Traditional authorities validated the model, and it was later digitised and referenced in policy
discussions at both the state and national levels.

How did P3DM help PCAs: The model became a lasting reference tool for managing land and
natural resources in a way that balances conservation with local livelihoods. It was instrumental
in building community consensus on zoning decisions and remains in use as part of disaster
preparedness and coastal protection efforts. It also helped institutionalise community roles in
governance beyond short-term project cycles.

Source: PSDM Handbook.
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tourism or infrastructure. The physical model

allows everyone to see the consequences of
Communities can use their model to make better potential changes and plan accordingly — together.
choices about, for example, farming, conservation,

Box 6
Case study: Samoa

Location: Six villages participating in a GEF-UNDP project
Used for: Tourism planning and climate resilience

Summary: As part of a national climate resilience programme, six Samoan villages undertook a
P3DM exercise to explore how tourism development and climate change intersected with their
cultural landscapes. Villagers mapped their existing infrastructure, traditional agricultural zones,
spiritual areas and vulnerable coastal regions. The process also surfaced concerns about land
tenure, local governance capacity and the pace of development. Although funding limitations
prevented full implementation of the tourism plans that emerged from the PSDM process, the
exercises gave communities a clear visual understanding of their risks and assets and helped link
traditional knowledge with modern planning tools.

How did P3DM help PCAs: While the models were not fully institutionalised, they raised
awareness about the need for community-driven planning within and around PCAs. They
encouraged more transparent discussion about zoning and development, creating opportunities
for more inclusive and climate-sensitive governance frameworks in the future.

Source: PSDM Handbook.

4. Zoning and boundary management contested zones, encourage and support

more inclusive boundary-setting, and foster
By mapping, for example, land use, cultural constructive dialogue between local rightsholders,
sites and ecological features, communities can stakeholders and authorities, ultimately reducing
promote shared understanding and transparency. potential conflicts.

This participatory process can help clarify
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Box 7
Case study: Saudi Arabia

Location: Harrat Uwayrid Nature Reserve, AlUla
Used for: Community-led conservation and youth engagement

Summary: In AlUla, Saudi Arabia, Participatory 3D Modelling was used to map cultural and
ecological values with local communities in Harrat Uwayrid Nature Reserve. Men, women, rangers
and tribal leaders marked key sites on a large-scale 3D model, capturing local knowledge on
grazing, hunting, heritage and biodiversity. A parallel youth media workshop trained local teens

in storytelling, fostering intergenerational exchange and deepening their connection to land and
tradition.

How did P3DM help PCAs: The model informed protected area planning by integrating
community perspectives into conservation strategies. Youth and women'’s involvement
strengthened cultural continuity, governance, and local stewardship. The initiative supported
AlUla’s protected area management and Saudi Arabia’s Vision 2030 by embedding community
voices in conservation.

Full case study here: https://iucn.org/story/202311/iucn-supports-participative-mapping-
communities-harrat-uwayrid-nature-reserve-saudi

5. Managing protected and conserved 7. Monitoring, evaluation and problem
areas collaboratively solving

Many PCAs are home to Indigenous peoples and P3DM models can also be updated over time. This
local communities. PSDM can help connect local makes them useful for tracking environmental
knowledge and management systems. It helps change, conflicts over resources, or development
ensure that planning and management includes impacts. Communities can monitor their

the voices and rights of people who depend on own territory and present visual evidence in

the land and waters. negotiations.

6. Raising awareness on biodiversity
and ecosystems

By involving youth, elders and the wider
community in the P3DM process, people become
more curious and engaged in nature. In places
like Nepal, Pacific islands and Saudi Arabia, PSDM
increased interest in conservation and helped
people, including youth, reconnect with local
species and ecosystems.



https://iucn.org/story/202311/iucn-supports-participative-mapping-communities-harrat-uwayrid-nature-reserve-saudi
https://iucn.org/story/202311/iucn-supports-participative-mapping-communities-harrat-uwayrid-nature-reserve-saudi

Box 8
Case study: Philippines

Location: Portulin, Bukidnon (Mt. Kalatungan Range Natural Park)
Used for: Supporting Indigenous Community Conserved Area (ICCA) recognition

Summary: The Talaandig community in Portulin used P3DM to map the spatial extent of their
ancestral lands and demonstrate the interconnection between their customary governance and
biodiversity stewardship. Through the process, they identified sacred groves, customary hunting
zones, medicinal plant areas and ecological boundaries maintained through traditional rules.
The model became a collective record of land-based knowledge and was also used in meetings
with local government and environmental agencies. It helped the community explain how their
Indigenous governance contributed to the protection of the Mt. Kalatungan Range, one of the

most biodiverse areas in the country.

How did P3DM help PCAs: The P3DM process was instrumental in gaining recognition for the
area as an ICCA. It strengthened community claims under the Indigenous Peoples Rights Act
(IPRA) and led to better coordination with park authorities. The model allowed for co-management
negotiations and reinforced the community’s self-determined conservation strategies, improving

the equity and effectiveness of park governance.

Source: PBDM Handbook.

From floods to droughts, PSDM has been used
to identify risk zones, manage water resources
and prepare for emergencies. When people can
visualise terrain, they can better plan for change
and reduce risks.

In changing environments, P3DM helps identify
which areas are most vulnerable - like floodplains,
steep slopes or eroding coastlines. It can also
help plan adaptation actions such as relocating
infrastructure, restoration or protecting natural
buffers.
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Box 9
Case study: Solomon Islands & Papua New Guinea

Location: BoeBoe (Western Province, Solomon Islands) & Manus (PNG)
Used for: Climate change adaptation and participatory risk assessment

Summary: Coastal communities in BoeBoe and Manus used P3DM to visualise climate change
risks such as rising sea levels, saltwater intrusion and changes in marine biodiversity. The models
included traditional fishing areas, mangrove belts, coral reefs and village infrastructure. The
process helped communities understand spatial vulnerabilities and generate localised adaptation
strategies. Women and youth were active in the modelling process, which also brought elders’
ecological knowledge into shared discussions about the future. In BoeBoe, the model was used to
plan sea wall placement and resource conservation zones.

How did P3DM help PCAs: P3DM strengthened the role of local actors in conservation and
climate planning, especially for marine protected areas. It helped define community-managed
zones and contributed to more resilient, adaptive governance rooted in local priorities and
traditional ecological knowledge.

Source: PSDM Handbook.

10. Mapping ecosystem services This helps communities argue for conservation,
P3DM makes visible the many services nature protection or request compensation when
provides - clean water, fertile soils, sacred forests. ecosystem services are threatened or exploited.




2.4 The IUCN Green List of Protected and Conserved Areas and P3DM

The IUCN Green List of Protected and
Conserved Areas is a global Standard

for equitable governance and effective
management of PCAs to deliver conservation
outcomes. It ensures that conservation efforts
are not only effective for nature, but also equitable
and inclusive for the people who live in, depend on
and care for those places.

The Green List includes 50 indicators grouped in
four core components: Good Governance, Sound
Design and Planning, Effective Management and
Successful Conservation Outcomes. These 50
indicators are organised in 17 criteria and used to
track progress towards equitably governed and
effectively managed PCAs.

Actors involved in PCAs can use the Green List
in two ways. First, using it as a guide to follow
a pathway of continuous improvement and

innovation in governance and management of
PCAs. The second is to use this improvement
pathway to get a site included on the Green List
following the Green Listing process. To explore
these options in depth, visit the Green List
website:

Participatory 3D Modelling (P3DM) can help
actors using the Green List to enhance PCA
governance and management. P3DM can also
support achievement of many of the Green

List indicators, particularly those under the
components Good Governance and Sound
Design and Planning (see Figure 3). Potentially
P3DM could support over two-thirds of Green
List indicators. For a list of P3DM potential
contributions to fulfilling the Green List Standard
of PCAs at a criteria and indicator level, see
Annex 2.

Good governance

P3DM can enhance participation and inclusiveness, strengthen
recognition of rights, improve transparency, support conflict
resolution, integrate diverse knowledge, and help adapt PCA

. governance to changing conditions

Sound Design
and Planning

P3DM can inform management planning, help identify natural,
cultural and ecosystem values, support ecological integrity
assessments, enable spatial analysis of threats and climate
change, and capture community perspectives on social and
economic contexts

Effective Management

P3DM can contribute to management strategies and zoning,
enhance ecological and socio-economic integration into
management, help identify and respond to threats, inform law
enforcement and access/visitation planning, and support
monitoring and evaluation.

D i : > :
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V" Conservation Outcomes natural, ec?osys em, and cultural values, helping to track their
L) conservation status and trends.

Figure 3 How P3DM can support the four components of the Green List of Protected and Conserved

Areas
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https://iucngreenlist.org/get-involved/

Box 10
Case study: Peru

Location: Yanesha Communal Reserve, Amazon Rainforest
Used for: Co-management, cultural identity and Green List recognition

Summary: In Peru’s Amazon, the Yanesha Communal Reserve showcases a strong co-
management model between local communities and government, and has achieved the IUCN
Green List Standard. Through P3DM with UICN Sur, community members of all ages documented
natural and cultural features of their territory, reinforcing their ancestral connection and guiding
conservation efforts.

How did P3DM help PCAs: The model improved governance and decision-making by integrating
local knowledge into protected area planning. It strengthened community identity, communication
with authorities, and sustainable resource management — helping balance biodiversity
conservation with local well-being and securing international recognition for exemplary park
management.

Full case study here: https://iucn.org/fr/node/39485
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https://iucn.org/fr/node/39485

3 P3DM step-by-step: an overview

This guide walks you briefly through the entire

P3DM process in ten steps grouped in four phases: in developing a 3D model. Figure 4 shows the
Preparation, Making the blank 3D model, Adding proportion of time to be invested in some key

knowledge and Digitising, validating and sharing
(Table 1) (Sections 31to 3.4).

resources, materials and logistics that are involved

P3DM processes. It is important to clearly define
how results of the exercise will be communicated

and shared.
Organising and conducting a successful P3DM
exercise requires that the modelling process itself For extensive details about each step and
is well-governed (see Box 11). It also requires resources needed to conduct a full P3DM exercise,
careful advance planning and many different consult the full PBDM Handbook, Chapter 5
resources. Table 2 provides a summary of human (Annex 1).

Success in P3DM will depend in large part on how and by whom key decisions are made about its
objectives, ownership, content/meaning and subsequent use. These are, in sum, questions about
how the exercise is governed. Below we briefly note some key considerations for ensuring a well
governed (i.e. ethical, equitable and impactful) process. The P3DM Handbook (Annex 1) includes
more detailed reflection questions to consider in each phase.

Commit to a community-based and co-developed process in all phases, including

in deciding whether to undertake P3DM, what the modelling objectives will be, what
symbols/legend content should be on the map (and where), and whether and how the map
and results should be communicated and shared either in full or partially — including which
features should be made public and which not.

Seek, secure and maintain Free, Prior and Informed Consent (FPIC) through an
appropriate process, and for all phases, including to do the modelling and to share any
specific results.

Reflect carefully on who is initiating/inviting, convening and facilitating the exercise. Do
they have a mandate and relationship of trust with the community?

Ensure a deep understanding of the social, political and historical context, including the
de jure and de facto (in law and in practice) governance arrangements (including if/how
community decisions are taken), the key rightsholders and stakeholders, and any potential
risks raised by modelling (e.g. exacerbating conflicts).

Be aware of and seek to equalise power relationships throughout the process, particularly
between external actors (external facilitators, government officials, NGO staff, etc.) and
community members.

Plan for and follow through on measures to uphold community ownership and data
sovereignty.

Follow through on plans/intentions for modelling once the exercise is done. While
understanding that the modelling process itself can have value, identify, plan for, and

be transparent about the pathways (and barriers) to moving from modelling to concrete
change in governance and management.
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Table 1 P3DM in 10 steps

Step What happens Who could be
involved

1. Purpose and Identify rightsholders and knowledge holders, talk to  Community,

community consent key actors, define goals and objectives, seek consent facilitators

2. Select area and Define area, prepare base and contour maps Technical team

prepare maps

3. Organise logistics Select venue and organise logistics to ensure Organisers, local
participation leaders
4. Procure materials Identify and buy materials Students, teachers
5. Orient and train Train facilitators and participants to build model, cut Knowledge holders
actors and glue model layers
6. Create map legend Choose symbols, add features, review Community
7. Assemble and Share and add names, features, meanings, stories Knowledge holders
populate the model and areas of importance to the model incl. elders, youth
8. Finalise, celebrate Recognise work, hand over model to guardian, store Whole group,
and hand over the in accessible place relevant authorities
model
9. Photograph/scan, Clean up, take high resolution photos, digitise and Technicians,
and digitise create GIS version, decide what goes public and who community
has access to digital data

10. Verify, use and Apply model to real needs, update model Community,
update partners

Conducting Assembling the Capturing and

preparatory work blank model extracting data
Mobilising Participatory data Digitising and
stakeholders input manipulating data
Preparing the map Celebrating Cross-checking and
legend completion validation
4 N
80% 10% 10%
\_ i’

Figure 4 Timing of implementation process and resources needed. Approximately 80% of the time is
devoted to all the activities which precede the actual map-making. Source: P3DM Handbook.



Table 2 PSDM Human resources, materials and logistics summary

Component Details

Duration Preparation: 2-4 months (Digital Elevation Models (DEM), knowledge/
rightsholder mapping, setting goals and objectives, venue, materials,
training of trainers)

Exercise: 10-15 days (legend making, model building, populating the
model, hand over, digitising)

Venue Spacious, safe, accessible (preferably with electric power); indoor
space for 5 m2 model; space for 15-18 people to work around the model
simultaneously

Facilitators 3-5 skilled facilitators, including: 1-2 technical leads, 1-2 community
facilitators, 1 coordinator

Students (model ~10-20 secondary school students (aged 15-17), supported by teachers;
builders) they build the blank 3D model over 3 days
Knowledge holders 40-80 people from local communities (women, elders, youth, etc.),

working in shifts of 10-15 people per 1-1.5 day shift (total 5-6 days)

Other roles Photographer or videographer (optional but recommended) - GIS
specialist for area / DEM / contour map preparation and digitising
model data - Government or NGO observers (optional) - additional
youth activities, e.g. interviews with participants and storytelling

Materials Foamboard or carton board (cut to contour lines) - Carbon paper, base
maps (3 copies) - Paints, coloured yarn, pins of various shapes and
colours - Wooden base tables (custom-built) - Scissors, pens, markers,
glue, tape, rulers, paper labels

Maps needed DEM, printed base maps with scale, contours, coordinates; grid overlay
for precision

Workshop tools Quick reference guides (10+ laminated copies), visual aids, legends,
orientation posters

Accommodation and For participants coming from afar, including food and lodging to cover
catering their stay; should include a closing ceremony
Logistics Transport to venue, safe storage for materials, optional audio-visual

equipment, print services




31

Phase 1: Preparation (before the workshop)

1. Define purpose and get community
consent

Why are we doing P3DM? (e.g. mapping

land use, supporting a land claim, planning
conservation, understanding and documenting
traditional knowledge and identity, developing
or inputting to a management plan);

Talk to community leaders, women’s groups,
youth and others;

Engage school and teacher for building the
blank model, orient teachers;

Train local facilitators familiar with the local
culture and traditions;

Map and identify knowledge holders
(rightsholders, elders, women, farmers, youth);
Obtain Free, Prior and Informed Consent
(FPIC) for the whole process and potential
data use.

2. Select area and prepare maps

» Choose a clear area (e.g. a protected or

conserved area, or a section of it, such as a
forest, a catchment or a particular resource
use area);

* Who participates?

+ Who decides about who should participate?

« Who participates in whose mapping?
e ...and who is left out?

+ Who identifies the problem?

* Whose problems?

« Whose questions?

+ Whose perspective?

« Get a Digital Elevation Model (DEM) or

topographic map of the area;

Identify the vertical exaggeration and
horizontal scale: for 3D models, scaling must
be applied both horizontally and vertically. The
vertical scale (vertical exaggeration may differ
from the horizontal one) is for the purpose

of enhancing the perception of slope (see
P3DM Handbook for further details). Prepare
three base maps (with colour-coded contour
lines, elevation labels, reference grid and
coordinates).

3. Organise logistics

« Identify knowledge holders for the workshop

(elders, women, farmers, youth, minority
groups) and ensure they are all meaningfully
included;

Plan participation in overlapping shifts to
ensure handover between groups and
minimise disruptions to daily life;

Select a venue that is large, accessible and
safe;

Organise food, accommodation and transport
for participants.

- ...and whose problems, questions and perspectives are left out?
« Who is responsible and accountable for following through on actions?
» Whose Free, Prior and Informed Consent is needed?

(Source: P3DM Handbook, Box 2, p. 7)
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3.2 Phase 2: Making the blank 3D model

This phase involves physically making the blank three-dimensional model that will be used to conduct
the P3DM exercise.

4. Procure materials 5. Orient and train student builders

» Foamboard or cardboard (to be cut into  Train local students (15-17 yrs) to build the
contour layers), printed maps with contour model;
layers, fitted wooden tables, carbon paper, « Divide into teams (drawing contours, cutting,
crepe paper, glue, scissors, markers, rulers; layering);
» Paint, pins and yarn (for point, line and  Rotate roles for equal learning;
polygon features) and paper for labels; + Build model layers based on elevation maps
» Supplies must match model size and (e.g. 1layer = 20 m elevation);

community needs. » P3DM builds student skills in geography,
teamwork and local culture.

3.3 Phase 3: Adding knowledge (the workshop)

6. Create the map legend « Add place names;
 Paint only after agreement is reached on
« Community members decide: placement;

« What features go on the map (e.g.

forests, sacred sites, fishing grounds);

« What colours and symbols to USe€;
* Include cultural knowledge and land uses;
+ Make space for new symbols as needed.

Document oral stories, songs and legends
shared during the process. These are not
part of the 3D model but could be compiled
during the process;

Community memories become visual and

permanent — and intergenerational.
Tip: Knowledge holders define what matters to

them — this is key for ownership. 8. Finalise, celebrate and hand over the

model
7. Assemble and populate the model
(mental maps + data) « Apply finishing touches (cleaning, labels);
« Celebrate and recognise participants;
« Participants add knowledge: « l|dentify custodian(s) and place where the 3D
 Pins = points (e.g. wells, houses, model will be stored;
sacred sites); » Organise closing ceremony where

« Yarn = lines (e.g. rivers, trails, participants showcase and explain their work
migration routes); to authorities and PCA management;

« Paint = areas (e.g. farmland, forest « Hand over model to custodians where it can
zones, lakes); continue to be used.
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Reflections for ethical practice in mapping phase:

« Whose voice counts? Who controls the process?

* Who decides what is important?

« Who decides, and who should decide, about what to visualise and make public?
» Who has visual and tactile access?

« Who controls the use of information?

* Who is marginalised?

* Who understands?

* Whose reality is expressed?

« Whose knowledge, categories, perceptions?

« Whose truth and logic?

» Whose sense of space and boundary conception (if any)?

» Whose (visual) spatial language?

» Whose map legend?

» Who is informed about what is on the map (i.e. transparency)?
« Who understands the physical output? And who does not?
 ..and whose reality is left out?

(Source: P3DM Handbook, Box 2, p. 7)

3.4 Phase 4: Digitising, validating and sharing (after the workshop)

9. Digitise and store the data 10. Verify, use and update

« Take high-resolution vertical photos of the
model (before moving it);

- Transfer map features into GIS or computer

The model is a living tool — not just a one-time
event. Use it and update it.

formats;
Communities decide:
« What information is public;
« What should remain private or
confidential;
« Communities should own and control
how data is used or shared.

Produce an outcomes report including
lessons learned and any myths and legends
that may be relevant. Document these
via filmed interviews of elders or other
knowledge holders;
Hold a validation workshop with new groups
if needed,;
Discuss how to use the model, for example,
for:
» Land claims, resource use;
« Conservation planning, management
and actions;
» Education, visitor information and
advocacy;
Update the model as needed.



Reflections for ethical practice in final phases... and for
the process overall:

Resulting information control, disclosure and disposal

Who owns the output?

Who owns the map(s)?

Who owns the resulting data?

What is left with those who generated the information and shared their knowledge?
Who keeps the physical output and organises its regular updating?

Whose analysis and use?

Who analyses the spatial information collated?

Who has access to the information and why?

Who will use it and for what?

... and who cannot access and use it?

Ultimately ...

What has changed? Who benefits from the changes? At whose expense?
Who gains and who loses?
Who is empowered and who is disempowered?

(Source: P3DM Handbook, Box 2, p. 8)




Annex 1 The P3DM Handbook
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Annex 2 P3DM and the Green List criteria

Here we present an overview on how P3DM

could support the Green List criteria (Table 1) and
selected indicators (Table 2). This is useful for
using the Green List Standard as a framework

for improved management and governance of

PCAs and for those who decide to follow a Green
Listing process. Whether PBDM can serve as

a means of verification for some indicators is
context dependent and needs to be discerned by
experts during the Green List process.

Table 1 How P3DM could support the Green List criteria

Component No. Criterion How P3DM could support the Green List of Protected
and Conserved Areas
1. Good 11 Guarantee P3DM can enable participation of stakeholders,
governance Legitimacy and Indigenous peoples and local communities in
Voice governance, identification of rightsholders, and support
recognition of legitimate rights. It may also indirectly
support governance mechanisms and gender equity
discussions.
1.2 | Achieve P3DM can provide a visible, accessible relief model
Transparency and that clarifies PCA boundaries and zones, may facilitate
Accountability inclusive decision-making, and could help resolve
disputes by identifying conflict areas on a map.
1.3 | Enable Governance | P3DM may support monitoring, evaluation and
Vitality and Capacity | consultation by regularly updating models, could
to Respond integrate traditional/local knowledge into planning, and
Adaptively can allow scenario building for past, present and future
conditions (e.g. climate change or land use change).
2. Sound 21 | Identify and P3DM can inform management plan writing, help
Design and Understand Major identify natural, cultural and ecosystem services values
Planning Site Values through local knowledge, and provide spatial references
for key species populations and ecosystems.
2.2 | Design for Long- P3DM may support recognition of ecological integrity
term Conservation and key habitats if co-facilitated with ecological
of Major Site Values | expertise.
2.3 | Understand Threats | P3DM can offer a shared, bird’s-eye view for analysing
and Challenges to threats to PCAs, may support climate change
Major Site Values vulnerability assessments, and could document threats
and mitigation measures spatially.
2.4 | Understand P3DM may capture community perceptions of positive
the Social and and negative impacts, support discussions on social
Economic Context and economic benefits of PCAs, and help integrate
these into management goals.




Component

Criterion

How P3DM could support the Green List of Protected
and Conserved Areas

3. Effective 31 Develop and P3DM can inform PCA management plans, help define
Management Implement a Long- goals, strategies and zoning.
term Management
Strategy
3.2 | Manage Ecological P3DM may contribute to designing ecological
Condition strategies and documenting them.
3.3 | Manage Within P3DM may capture community perspectives on impacts
the Social and of PCA rules, supporting adaptive management.
Economic Context
of the Area

3.4 | Manage Threats P3DM can provide a visual, shared perspective to help
identify and plan responses to threats to PCAs.

3.5 | Effectively and P3DM may aid in visualising zones for surveillance/

Fairly Enforce Laws | patrolling and could support transparency on laws/
and Regulations regulations when linked to model zoning in PCAs.

3.6 | Manage Access, P3DM may help define permitted activities and zones,

Resource Use and support decisions on access/uses, provide clarity for
Visitation visitors, and show visitor facilities/services spatially.

3.7 | Measure Success P3DM may help identify key natural/ cultural/
ecosystem services values and support monitoring and
performance evaluation from community perspectives.

4. Successful | 41 | Demonstrate P3DM may support discussions on status and trends of
Conservation Conservation of PCAs’ natural values among stakeholders.
Outcomes Major Natural
Values
4.2 | Demonstrate P3DM may support discussions on status and trends of
Conservation of ecosystem services with communities.
Ecosystem Services
4.3 | Demonstrate P3DM may support discussions on status and trends

Conservation of
Cultural Values

in the conservation of cultural values from community
perspectives.




Table 2 Specific examples of how P3DM could support some Green List indicators

IUCN Green List
component

Example indicator (indicator

code)

How P3DM helps

Good Governance

Local participation (1.1.2)

P3DM gives Indigenous peoples and local
communities a central role in planning.

Indigenous peoples’ and
local communities’ rights
respected (11.3)

Model content controlled by rightsholders who
are able to discuss and make decisions over
land, coastal or marine rights and uses.

Disputes addressed (1.2.4)

Conflicts mapped and visualised together.

Results from consultation
used (1.31)

Model showcasing community knowledge and
opinions.

Traditional knowledge used
(1.3.3)

Model built on community perspective, memory
and place names.

Sound Design and
Planning

Management plan (21.3 /
311)

Management plan and implementation informed
by mapping of local knowledge.

Site values identified (21.4)

Community defines what is important.

Site value integrity ensured
(2.21)

PCA design based on local knowledge.

Threats mapped (2.3.1)

Model spatially shows threats like deforestation
or mining.

Impact of climate change
documented (2.3.2)

Past impacts from climate change mapped.

Socio-economic impacts
considered in management
(2.4.2 (and 3.31))

P3DM maps livelihoods and local businesses
linked to the PCA such as tourism or ecosystem
services.




IUCN Green List
component

Example indicator (indicator
code)

How P3DM helps

Effective Socio-economic Potential socio-economic opportunities
management opportunities considered mapped.
(3.3.2)
Coverage of patrol and Patrol and surveillance activity planned using
surveillance activity (3.5.1) the model (especially if joint/shared and/or
Indigenous peoples and local communities
governance type).
Customary compliance Customary compliance mechanisms are shared
mechanisms are supported and understood through the P3DM exercise.
(3.5.2)
Permitted activities are Resource use and zonation agreed with
described (3.61) rightsholders using PSDM.
Monitoring system for site P3DM used for monitoring consultation with
values in place (3.71) local knowledge holders.
Successful Provision of ecosystem Resource use, quantities and zonation agreed
Conservation services not impacting with rightsholders using P3DM.
Outcomes natural values (4.3.1)

Context where site operates
recognised by experts (4.1.2)

Where relevant, extreme external
circumstances discussed and addressed with
relevant stakeholders in the PSDM exercise. It
may be better to have this kind of discussion
once the 3D model is complete and knowledge
holders can present the relief model to other
experts.
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