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Resumen
Este caso de estudio describe un proyecto de reducción de riesgo de desastres el cual mues-
tra la utilización de Mapeo Participativo Tridimensional (p3dm, por sus siglas en inglés). 
Este proyecto se llevó a cabo en Irosin, Filipinas, en colaboración con una amplia selección 
de activistas locales, permitiendo por consiguiente integrar el conocimiento local y científico 
así como acciones con enfoque descendente y ascendente dentro de la reducción de riesgo de 
desastres más sustentable. 

Abstract
This case study depicts a disaster risk reduction project which showcased the use of  Partici-
patory 3-Dimensional Mapping (p3dm). This project was conducted in Irosin, Philippines, 
in collaboration with a wide array of  local stakeholders. It fostered dialogue between these 
stakeholders, thus enabling integration of  local and scientific knowledge as well as bottom-
up and top-down actions into a more sustainable disaster risk reduction.

Hypothesis/Objective
Integrating a larger array of  stakeholders is one of  the most pressing contemporary needs 
for enhancing disaster risk reduction (drr). These stakeholders should include local com-
munities, local and national government, scientists, ngo, faith groups, school communities 
and the private sector. The participation of  such a large range of  actors in drr allows for 
the integration of  local and scientific knowledge as well as top-down and bottom-up actions.

Participatory 3-Dimensional Mapping (p3dm) has recently been suggested to facilitate 
the participation of  a large array of  stakeholders in drr (Gaillard and Maceda, 2009). It 
basically consists in the building of  stand-alone scaled relief  maps made of  locally available 
materials (carton, paper) over which are overlapped thematic layers of  geographical infor-
mation. p3dm enables the plotting of  landforms and topographic landmarks, land cover 
and use, and anthropogenic features, which are depicted in push-pins (points), yarns (lines), 
and paint (polygons).

Context and Problem
p3dm for drr has lately been conducted in the municipality of  Irosin in the Philippines. 
Irosin is located at the centre of  Sorsogon province in Southern Luzon (Fig. 7.1 and 7.2). 
Irosin has a very irregular terrain characterized by the plain on the valley floor, secluded 
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plains and valleys on the mountaintops, undulating hills and mountain peaks, including Mt 
Bulusan which is one of  the most active volcanoes in the Philippines. The municipality also 
experiences several typhoons per year, which trigger flooding, flash floods and landslides. 
Although primarily relying on agricultural resources, Irosin is also a catchment area cater-
ing public and private services to at least five adjoining towns.
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Fig. 7.1. Location map of Cogon, Irosin, Philippines

Fig. 7.2. Location map of Cogon, Irosin, Philippines.
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What Has Been Done?
A p3dm for drr project was conducted in the village of  Cogon located on the slopes of  Mt 
Bulusan. The village’s political territory covers more than 1700 hectares with the forest and 
the actual slopes of  the volcano comprising more than 80 percent of  the total land area. 
Most people live 5 kilometres south-west from the crater of  volcano in a single settlement 
located beyond the zone permanent danger defined by the Philippine Institute of  Volcanolo-
gy and Seismology. The local community first and foremost relies on coconut plantations 
which are located on the upper slopes of  Mt Bulusan, within the area of  highest danger in 
the event of  an eruption. Both the settlement and coconut plantations are threatened by la-
hars which scramble down the Cogon River after each eruption.

p3dm for drr was conducted from 16 to 20 February 2010 with the help of  the Comité 
Catholique contre la Faim et pour le Développement (ccfd) through the Integrated Rural 
Development Foundation (irdf). The primary objective of  the project was to strengthen the 
ability of  the local community to face the most recent eruption of  Mt Bulusan which started 
late in 2010. A number of  stakeholders participated including the local community, the vi-
llage Disaster Coordinating Council, the Municipal Government of  Irosin, the local ele-
mentary school community, scientists and irdf. Such a project turned out to be of  critical 
importance because a majority of  the village’s officials were newly elected and not yet fami-
liar with drr policy and practice.

Fig. 7.3. Small-scale participatory 3-dimensional map (1:6000) of Cogon, Irosin, Philippines. February 
2011 (photograph by J.R.D. Cadag).
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The initial activity consisted in the building of  two 3-dimensional maps. The first 0.6m 
x 1.2m small-scale (1:6000) map covers the whole village of  Irosin and provides a global 
view of  the threats posed by Mt Bulusan (Fig. 7.3). Another large-scale (1:1250) 1.2m x 
1.8m map eventually enabled to plot natural hazards (lahars), vulnerable assets (e.g. farm 
lands, buildings and houses, lifelines, fragile people) and local resources (e.g. vehicles to eva-
cuate, resource persons) at the particular scale of  the settlement (Fig. 7.4). This p3dm pro-
ject also featured an innovative indigenous version of  Geographic Information System 
technology connecting the 3d map with columnar tables of  the village officials containing 
data at the household level. This output proved to be very valuable to facilitate health sur-
veys and feeding programmes.

The participatory 3-dimensional map in combination with field surveys provided the 
basis for the formulation of  the village’s contingency plan. This plan follows a 9-step fra-
mework as suggested by the Philippine National Disaster Coordinating Council. It includes 
predefined warning signals and devices, alert levels, evacuation procedures, sector coordina-
tion and arrangements, and financial assessment and budgeting. The participants to the 
p3dm for drr project eventually role-played the entire workflow and coordination in case 
of  disaster.

Fig. 7.4. Large-scale participatory 3-dimensional map (1:1250) of Cogon showing hazard-prone areas (sha-
ded with grey paint), vulnerable assets and people and local resources (both depicted with push pins), 
Irosin, Philippines, February 2011 (photograph by J.R.D. Cadag).
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The successful dialogue between local people including usually marginalized (children, 
elderly, women, non-heterosexuals), government officials, school representatives and scientist 
using the p3dm as the solid basis of  discussions is perhaps the most important and unique 
contribution of  this project. p3dm provided a tangible tool where local people who often have 
a limited grasp on scientific concepts, were able to discuss drr with scientists, who on the 
other hand often have a poor understanding of  the local context. All stakeholders were able to 
contribute their knowledge on the same tool. p3dm was credible to both locals (including 
school pupils), who build the map and plot most of  the information, and to scientists and gov-
ernment representatives who could easily overlap their own data and plans. In the process, 
ngo partners served as facilitators and moderators. Such a dialogue resulted in concerted ac-
tions including both bottom-up and top-down measures to enhance drr.

Key Points
p3dm proves to be a powerful tool for drr because:

•	 It facilitates the participation of all sectors of the community, even the usually marginalized.
•	 It helps in involving a large array of  stakeholders.
•	 It emphasizes local knowledge but also enables the integration of  scientific knowledge.
•	 It enables to plot community vulnerability and capacities.
•	 It enhances people’s perception of  their territory and vulnerability.
•	 It enables hazard mapping from both people’s and scientific perspectives.
•	 It facilitates the integration of  both bottom-up and top-down actions into drr.
•	 It helps in integrating drr into development planning.
•	 Data may be integrated into gis.
•	 It is cheap and fosters the use of  local materials.
•	 It is easy to set up and to reproduce.

Impact (on Community/Target Group)
On 21 February 2011 or a day after the closing of  the p3dm for drr activities in Cogon Mt 
Bulusan erupted again in a very sudden explosion. Severe ash fall shortly turned day into 
night and isolated the village (Fig. 7.5). Unfortunately, at the time of  the eruption (9:12 am), 
most of  the village officials who attended the p3dm for drr activities were participating in 
a seminar in the city of  Legazpi located 2 hours away from Irosin (Fig. 7.5), while many 
other residents of  Cogon were in the municipal centre queuing for a monthly allowance pro-
vided by the government.

It took two hours for the response team from the municipal government to reach Co-
gon. Three hours after the start of  the eruption, the residents of  the village were finally eva-
cuated in a school, situated 10km away from Cogon. At first, the situation in the evacuation 
centre was chaotic. It was congested and lacked toilet and sanitary facilities. Food was pro-
vided on a very slow basis.

In the meantime, local officials had returned from their seminar and decided to imple-
ment the contingency plan prepared during the p3dm for drr project. They reorganized 
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evacuees according to their neighborhood identified on the participatory 3-dimensional 
map, thus facilitating needs assessment and provision of  relief  goods by local health wor-
kers and village police officials. The village police officials then implemented curfew while 
local health workers maintained cleanliness together with the evacuees. The provision of  
food became easier, faster and more efficient. Sick persons were isolated in a particular 
room to fasten their recovery. Local officials also gave regular updates to the evacuees regar-
ding the current situation in the village in order for them not to worry. After four days in the 
evacuation centre, the people of  Cogon were finally allowed to return to their village.

This disaster was as a serious trial for the people of  Cogon. Although not implemented 
in the first place, the contingency plan prepared during the p3dm for drr activities proved 
to be of  extreme importance in overcoming the crisis. The eruption of  Mt Bulusan further 
emphasized the need for an increasing awareness of  the said plan so that it can be enacted at 
any time by the local community. In fact, the response of  the residents of  Cogon to the im-
plementation of  the contingency plan in the evacuation centre was very positive and under-
lined the capacity of  such community to face natural hazards.

The local government of  Irosin is hence interested in reproducing the p3dm for drr 
activities conducted in Cogon in other villages of  the municipality with the help of  local 
irdf staff. Such a reproduction of  the methodology is easy because p3dm is cheap and fos-
ters the use of  local materials. Fortunately it will spread beyond the borders of  Irosin and 
result in a significant reduction of  disaster risk throughout the region.

Fig. 7.5. Cogon officials who have just arrived in their village three hours after the eruption of Mt Bulusan, 
Irosin, Philippines, 21 February 2011 (photograph by J.R.D. Cadag).
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Assessment Grid

Interest groups

Scope

Yes

No

National
government

Local
government

Services/
skills

Community
Family and 
individual

Theory Yes

Policy Yes

Practice Yes

Dissemination Yes

1. Shared 
responsibility 
(governance)

Yes

2. Knowledge

3. Information 
exchange
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