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Participatory three-dimensional mapping (P3DM) consists of building stand-alone
scaled relief maps made of locally available and cheap materials (e.g. carton, paper,
cork) over which are overlapped thematic layers of geographic information. P3DM
enables the plotting of landforms and topographic landmarks, land cover and use, and
anthropogenic features, which are depicted by push-pins (points), yarn (lines) and
paint (polygons). It has been extensively used for natural resource management and
land conflict resolution, now being applied to disaster risk reduction (DRR) (www.
p3dmfordrr.com).

P3DM for DRR follows a five-step methodology that blends mapping activities with
other participatory tools for assessing and reducing disaster risks. Local community
members start by stacking up layers of cartons or other materials which have been
previously cut following the contour lines of a reference map. The scale of this three-
dimensional map is large, varying from 1:500 to 1:1,000, to enable the mapping of
assets at the household level.

Participants plot land use and other geo-referenced features threatened by natural
hazards based on the history of disasters in the community. These features usually
include fishing and hunting grounds, agricultural fields, settlements, roads, houses and
public or private buildings. Pins of different shapes, sizes and colours enable differ-
entiating building materials and locating the most vulnerable people in the community.
It is also possible to use marker pens to label the number of people living in the differ-
ent houses, the different resources that form the household livelihoods, land tenure and
power relationships within the community. Noteworthy is that P3DM only partially
addresses social vulnerability/capacities (e.g. client–patron relationships, gender-related
inequalities and social networks) and variation of vulnerability and capacities in time
according to people’s mobility.

Members of the community eventually delineate hazard-prone areas and locate local
resources to face these threats. It is then easy and quick to evaluate disaster risk based
on hazards, threatened assets, vulnerabilities and capacities.

The next step consists of planning disaster risk reduction measures based on multi-
stakeholder group discussions over the map, helping to find consensus among partici-
pants. P3DM fosters the participation of a large range of stakeholders, especially the
collaboration amongst scientists, government officials and local communities, thus
enabling the integration of bottom-up and top-down risk reduction measures. P3DM
provides a tangible tool where the most marginalised people, including the illiterate
who may have a poor understanding of scientific concepts, can discuss disaster risk
reduction with scientists, who on the other hand may have a poor understanding of
the local context.

All stakeholders can contribute their knowledge on the same tool and in the same
forum. P3DM is credible to both locals, who build the map and plot most of the
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hazards or as composite vulnerability facing the multiple hazards to which a place is exposed.
Vulnerability assessment involves an extensive range of factors, such as demographics, family
status, age, ethnicity and gender, people’s poverty/wealth status and livelihoods, especially the
strength of resource ownership and access, political connections, as well as individual lifestyle and
risk attitudes. Vulnerability is heavily influenced by temporal, e.g. seasonal and diurnal, and
locational specificities (see Chapter 3).

The array of participatory research tools shown in Box 64.2 are equally applicable to vul-
nerability. Vulnerability and capacity are explored in PAR by means of seasonal calendars, risk
maps and priority rankings, among many techniques. Several agencies have developed guide-
lines for participatory vulnerability assessment: ADPC (2004); ActionAid (2005); Benson et al.
(2007); Pincha (2008) on vulnerability of women; and Kienberger (2008) with examples from
Mozambique.

PAR to understand coping strategies

Participatory assessment of people’s coping strategies and capacities (see Chapter 58) is guided by
the concepts of impact mitigation, adaptation and manageability of risks. Productive and
diversified livelihoods turn out to be a key driver of coping strategies (see Box 64.4). People’s
capacities and coping strategies vary amongst social groups, over time and in different locations.

Physical characteristics of the hazards likewise affect coping strategies. For instance, in higher-
frequency hazards people can develop adequate coping over time; in the Philippines, urban
poor conceptualised flood ‘manageability’ as a combination of household and community
responses to the intensity (depth) and the duration of inundation (Peters-Guarin et al. 2011).

Coping mechanisms may be thought of in relation to event periods: (1) immediately before
the hazard event, when ‘coping’ is closely related to ‘preparedness’; (2) during the event;
(3) immediately after; and (4) long-term preparedness for, and adaptation to, expected future
events. PAR examples for the first period include transfer to safe places of valuable, moveable
items like foods, livestock, motorbikes and TVs, and traditional early flood warning systems
such as sounding gongs in Java (kentongan) and Laos (in Wisner et al. 2008) and signal fires in
Pakistan (Dekens 2007). The second and third periods have been addressed by PAR real-time
investigations of coping resources, during and after hazard events, and include such practices as
protecting or adapting livelihoods, locating water points and famine foods, and identifying
emergency secure buildings and safe sites.

Examples of the fourth period, long-term preparedness, are various ‘insurance’ schemes based
on social relations and family networks that share or spread risk. Using diverse crop mixes and
spatial distribution of crops, livestock and storage are examples.

PAR in post-disaster response and disaster recovery

Many NGOs and agencies are engaged in rapid-response and post-disaster work. Response is less
participatory because the imperative is for urgently acquiring and disseminating information to

information, and to scientists and local government representatives who can easily
overlap their own data and plans on scaled and geo-referenced maps. In the process,
NGO partners serve as facilitators and moderators. The integration of bottom-up and
top-down actions is further facilitated when P3DM data are integrated into geographic
information systems (GIS) to make use of people’s knowledge beyond the community
that built the map.
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