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1 Introduction 
This Unit is designed to introduce trainees to the concept of Participatory Three-Dimensional Modelling (P3DM), in which physical models of a territory are used to facilitate the articulation and visualisation of mental maps by local knowledge holders. 
P3DM has been conceived as a method for bringing the potential of Geographic Information Systems (GIS) closer to rural communities and for bridging the gap that exists between geographic information technologies and capacities found among marginalised and isolated communities who are frequently dependent on natural resources. 
The method is used worldwide and offers a range of opportunities. 
2 Dealing with Spatial Information at the Community Level 
In the last decade there has been a strong drive towards integrating GIS into community-centred initiatives, particularly to deal with spatial information gathering and decision making. Researchers around the world have been working on different approaches known by a number of terms including, among others, Participatory GIS (PGIS).

All share the assumption that the system would place ordinary people in a position to generate and analyse geo-referenced spatial data and integrate multiple realities and diverse forms of information. This would in turn enable broader public participation in environmental and public policy decision making. 

Nonetheless, it has become apparent that because of GIS’ heavy technological component, a community cannot use it without considering the resources needed to undertake and maintain it. Therefore, lacking external support, GIS would be outside the capacity of most marginalised or less-favoured communities (Weiner et al., 2001
; Abbot et al.; 1998
).
PGIS evolved along different lines and among diverse interest groups. Currently, the concept embraces a number of applications ranging “from Internet-dependent spatial multimedia to field-based participatory research methods with a modest GIS component” (Weiner et al., 2001; page 10).1
P3DM has been conceived as a method for bringing the potential of GIS closer to rural communities and for bridging the gap that exists between geographic information technologies and capacities found among marginalised and isolated communities who are frequently dependent on natural resources. 

3 Participatory 3D Modelling
P3DM
 is a participatory mapping method based on merging spatial information (e.g. contour lines and peoples’ spatial knowledge, or mental maps); the outputs are solid 3D models and their derived maps.  The models are used in development and natural resource management contexts and have proved to be excellent media and user-friendly, relatively accurate data storage and analysis devices.  3D models work best when used jointly with Global Positioning Systems (GPS) and GIS.
P3DM has been gaining increased recognition as an efficient method to facilitate learning, analysis and community involvement in dealing with spatial issues related to a territory. P3DM can support collaborative natural resource management initiatives and facilitate the establishment of a peer-to-peer dialogue among local stakeholders and external institutions and agencies.

Representatives from local communities manufacture scaled 3D models by merging spatial information (i.e. contour lines) with their location-specific knowledge. Contour lines are used as templates for cutting out sheets of carton board or EVA/PE sheets of a given thickness (i.e. expressing the vertical scale). Cut-out sheets are progressively superimposed to build the model (see M10U03). 
Based on their spatial knowledge, local knowledge holders first develop the map legend (i.e. the visual language of the map) through a consultative process (see Unit M10U02). Based on its elements, they depict land use, land cover and other features on the model by using pushpins (for points), yarns (for lines) and paint (for polygons) (see Unit M10U03). 
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Figure 1. Participants locating themselves using the 3D model (Pu Mat, Vietnam, 2002) Image courtesy Giacomo Rambaldi ©/ARCBC 
Once the model is completed, participants apply a scaled grid to transpose geo-referenced data into a GIS.  The grid offers the opportunity to add geo-coded data generated by GPS readings or obtained from secondary sources. The grid also allows participants to take approximate coordinates on the model and verify these on the ground by using a GPS. These functionalities are extremely useful when models are used to support boundary negotiations. Data on 3D models can be extracted by digital photography and imported into a GIS (see Unit M10U04).
In manufacturing a 3D model, participants go through a collective learning process (see Figure 1) to visualise their economic and cultural domains in the form of scaled and geo-referenced 3D models which can be used subsequently for different purposes.

To upgrade its potential, P3DM is best integrated with GPS and GIS. Such integration allows participants to add precisely geo-referenced data, conduct additional analysis and produce impressive cartographic outputs. Resulting synergies make community knowledge portable and sharable at all levels of society and, more importantly, add veracity and authority to it, paving the way for peer-to-peer dialogue and more balanced power sharing when territorial issues are at stake.

Practitioners using 3D models at the community level in Southeast Asia have experienced that when informants are provided with a blank 3D model instead of a blank contour map or a blank sheet of paper, they can easily depict their spatial knowledge in a scaled, geo-referenced manner and add a lot of precise details. 

Because 3D models augment the power of the mind and facilitate scaling, they allow participants to complete information more fully and accurately on a given area. Generally this is not the case with sketch mapping, which has been widely used to represent spatial knowledge in the context of participatory action research. The difference between a blank contour map and the corresponding 3D model is that the vertical dimension provides essential cues for stimulating memory, establishing spatial associations and depicting mental maps. 

By carefully documenting and analysing over 30 cases where P3DM has been applied in developing countries, practitioners and users noted the following strengths, weaknesses, opportunities and threats of P3DM.
4 Strengths 
P3DM has certain strengths related to knowledge and learning, self-esteem and social cohesion, communication, participatory legend making and visual language, intra- and intergenerational knowledge exchange, data generation, scaling the territory and conflict management.
4.1 Knowledge and Learning

Tacit knowledge corresponds to knowledge which is difficult to articulate, about which individuals are not immediately aware and on which they base their day-to-day actions. This kind of knowledge can be elicited through in-depth discussions and interactive exercises. In many instances, 3D models proved to be catalysts in stimulating memory and making such knowledge explicit. Participants in P3DM exercises become aware of what they know and the importance such knowledge has for them and their community. Usually this gained awareness triggers great excitement among participants and stimulates their desire to “discover” and learn more by doing. 
3D models offer an efficient base for spatial interpretation by displaying the vertical dimension which provides additional cues to memory and facilitates mental spatial knowledge processing. Thanks to the different means of coding (e.g. paint, yarns and pins), a 3D model can accommodate overlapping layers of information like, for example, “land use” and “land tenure” depicted by colour-coded paints and yarns respectively. 3D models often visualise invisible features like values, tenure, cultural domains and sacred areas. By providing a bird's eye view, and by accommodating different layers of information, 3D models contribute to widening the users’ evaluative frame of reference on spatially defined issues, and thus stimulate learning and analysis. In other words, scaled 3D models help participants understand biophysical and socio-economic dynamics that go beyond their individual cognitive boundaries.
4.2 Self-esteem and Social Cohesion
P3DM processes and outputs fuel self-esteem, raise local awareness of linked ecosystems and strengthen intellectual ownership of the territory. Experience documented in the Philippines has shown that P3DM exercises – conducted at the community level and as a response to local needs versus external threats – have yielded positive effects in terms of community cohesion and identity building, by reviving local knowledge. “Old people share history with young people, passing on legends and religious beliefs, sacred rites and places so essential to conserving tradition” (Alcorn, 2000; pages 1-2).

4.3 Communication
Different opinions are frequently based on different perspectives and the quality of the media used to communicate. When a process is geared towards addressing conflicts bound to the territory, appropriate communication channels are essential to grant all parties equal access to information in order to develop a common understanding of the issues at stake. An example is the so-called “bird’s-eye view” offered by a scaled 3D model through which a viewer acquires a holistic view of the landscape wherein landmarks and salient features are equally visible to everyone. When language barriers represent a constraint, the best exchange of information occurs by visual communication based on colour, shape and texture, like in a 3D model. 
4.4 Participatory Legend Making and Visual Language
Participatory legend making (see Unit M10U02) is vital for the process to be genuinely participative and owned by the map makers. It is critically important that legend items are generated by the community members in their own language.
To facilitate a good legend-making process does not necessarily require prior exhaustive knowledge of the particular language. Nonetheless, it helps to have some appreciation of the variety of cultural systems and how natural resources are considered and used. The process of legend making provides a helpful framework on which local people can overlay the distinctiveness of their culture. It does not necessarily capture all of the complexity of the cultural systems, but with additional tools such as the matrix (see Unit M10U02), it allows complex knowledge to surface and be captured and represented in a medium that can be understood by people with different cultural backgrounds.

Legend making is perhaps the most important element of the P3DM process. If done correctly, it puts the knowledge holders in the driver’s seat. It allows them to express a complex network of ideas, concepts and interlocking criteria that will be visualised and coded on the model. A well-prepared legend allows clearer meanings and maps out the relationships between natural and cultural features. The P3DM process allows participants to document and locate their tangible and intangible heritage and show cultural sites, knowledge systems and important physical sites.
4.5 Intra- and Intergenerational Knowledge Exchange 
The P3DM process helps reclaim lost memories about the traditional ways of living. In the presence of elders (i.e. custodians of traditional knowledge) and youth, it facilitates intergenerational knowledge exchange and raises awareness across generations about the status of the environment. In many instances, participants concluded that they gained a more holistic understanding of their social, cultural and biophysical environments, and that they realised the importance of working together towards a common goal. They further stated that they became aware of the value and potential authority of their spatial knowledge once it was collated, geo-referenced, documented and visualised.
4.6 Data Generation
In developing countries, baseline data available from official sources are frequently limited, inconsistent, outdated, scarce and inaccurate. Local georeferenced knowledge is valuable in such environments. If P3DM is applied in a genuinely participatory manner, it generates relatively accurate qualitative and quantitative georeferenced data that are intellectually owned and understood by those who have compiled them.
4.7 Scaling the Territory
By miniaturising (i.e. 1:5,000–1:20,000) real world features as they are known and perceived by participants,  P3DM has proved to be particularly effective in dealing with relatively large and remote areas and overcoming logistical and practical constraints to public participation in land and resource use planning and management.
4.8 Conflict Management 
Resource use, control and access are increasingly the issues at stake in latent or explicit conflicts.  P3DM has been successfully used in several countries to deal with such controversies. By creating shared vantage points and offering a common visual vocabulary, 3D models and derived maps are instrumental in bridging communication barriers, facilitating dialogue and limiting subjective interpretations, thus setting the basis for fruitful negotiations.
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Weaknesses 
To plan a 3D modelling exercise, one should reserve 3-5 months (for scattered inputs) to meticulously prepare (see box).  Without good preparatory work, a P3DM exercise conducted in a remote area is likely to run into problems.
3D models, because of their sheer size, are bound to stay where they are manufactured. Their limited mobility may be considered as a weakness. In reality, it is a great advantage, since intermediaries cannot take the data repository away, as happens with most other participatory mapping tools.
6 Opportunities
P3DM offers a range of opportunities. Based on documented case studies, the method is frequently used to:
· complement conducting collaborative research on biodiversity, land use, resource tenure, cultural heritage, demography, health, poverty, etc.;
· support the development of resource uses, protected areas, cultural heritages or ancestral domain management plans;
· support self-determination (e.g. tenure mapping, ancestral domain mapping);
· manage and ameliorate territorial conflicts;
· safeguard ever-evolving intangible cultural heritage and build identity; 

· support good governance in regards to transparency and consensual spatial decision making;
· raise awareness and assist with education and social learning;
· develop Community-Based Disaster Risk Reduction plans.

7 Threats, risks and mitigating measures
Because of their accuracy, 3D models, like other repositories of geographic information, pose some risks in terms of disclosing sensitive information. Alone or combined with GIS, “they turn local knowledge into public knowledge and conceivably out of local control. This can be used by outsiders to locate resources and meet development needs, or merely, to extract more resources, or increase outside control” (Abbot et al., 1999).2 Researchers, planners and practitioners should be aware of these possible drawbacks and be careful applying the method.

Being on a map means to exist in relation to the external world, and thus to be in the position to get or claim services and assistance. On the other hand, 3D models may carry undesired development pressures for communities wanting to maintain their cultural identity and traditions. From a conservation perspective, depicting habitats of endangered species or rare resources which are in demand on the black market may lead to their further depletion. 

Therefore, exercises dealing with sensitive issues should be carried out with caution and behind closed doors during focus group discussions. Culturally sensitive data or data at risk of abuse should be removed from the model and eventually stored as confidential GIS layers with limited or protected access (Harmsworth, 1998).

It goes without saying that guidelines on good practice do apply (refer to Module M02). 
8 Distribution of P3DM exercises across the world

This map shows the location of some P3DM exercises around the world.

Bibliographic References

Bibliographic references and other recommended reading materials are listed in the handout: M10U01 - Additional Resources.



Preparatory work includes: 


visiting communities which called for assistance;


identifying the areas to be mapped;


obtaining or generating needed contour lines;


quantifying and procuring supplies and materials;


assembling a sufficiently balanced and skilled multidisciplinary facilitation team;


identifying the venues to manufacture and store the model;


organising the logistics to accommodate 50-100 participants;


preparing a draft map legend (see M10U02). 
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