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Summary 
This study explores the potential of public participatory GIS mapping in community based disaster 

management. Using P-GIS method, earthquake vulnerability map of a community in Ward-13 of 

Dhaka city has been prepared. The major focus of this research was to ensure community 

participation to increase their resilience to earthquake, find safe place within the community in 

account of disaster events. The research showed the use of community based mapping, in contrast to 

traditional GIS mapping, can explore local information, can find intrinsic threats, as well as can 

reduce community risk through formation of community based disaster management mechanisms.  
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1. Introduction 

 

Bangladesh is one of the most disaster prone countries in the globe (Schwaband Sala-i-Martin, 2011), 

and its geographical location, surrounding tectonic plates contributed the country to be highly 

vulnerable to earthquakes (Sultana et al. 2013; Alam et al., 2011). In the last 150 years, five 

earthquakes with magnitude 7 or greater have affected Bangladesh. Current studies show that, the 

next mega earthquake might affect Bangladesh very soon and the capital city Dhaka would be the 

most affected due to any major earthquake events (Rahman et al., 2015; Alam et al., 2011). Cardona 

et al. (1999) studied 20 cities of the world, and marked that Dhaka city has one of the highest values 

of earthquake disaster risk index (EDRI) mainly due to its inherent vulnerability of building 

infrastructure which lacks earthquake resistant features, high population density and poor emergency 

response and recovery (Rahman et al., 2015).  

 

Despite the continuous threat from potential earthquakes, Dhaka city and local communities lack 

preparedness measures (Pauland and Bhuiyan, 2010). As a result, during and after earthquake, all 

communities would be highly affected. Researchers have explored that, earthquake risk reduction at 

community level is most effective and efficient approach to bounce back during and after a disaster, 

by stimulating risk perception, self-awareness and community preparedness (Patonand and Johnston, 

2001; Hussein et al., 2014).However, to reduce earthquake risk at community level, it is necessary to 

have active participation of the community. In order to examine the possible ways of community 

participation for earthquake risk reduction in Dhaka city; this study used participatory approaches and 

tools for vulnerability assessment, with focus on participatory mapping techniques. This research 

integrates communities’ perception of risk regarding earthquake in spatial context, in contrast to 

traditional risk maps developed by specialists (Rahman et al., 2015). The use of Participatory GIS 
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(PGIS) has been the concern of this paper and it demonstrated the ways of public engagement and 

stakeholders’ involvement in building resilient community. 

 

2. Methods 

 

The study was conducted at community level (Name: Maddhya Monipur) within ward 13 of Dhaka 

city corporation (DCC) (Figure 1). Maddhya Monipur selected as study area, as this area has been 

marked as most vulnerable area in context of building damage probability due to earthquake incident. 

According to the category of “Number of buildings completely damage” this area shows highest 

mark. Around 300-600 buildings of this ward would be completely or extensively damaged (CDMP, 

2010). 

 

 
 

Figure1: Selected community (MaddhyaMonipur) within DCC 

 

In this research, earthquake vulnerability map was prepared for this community, by the people of this 

community. Vulnerability Map is an illustration of vulnerability for a community in terms of social, 

physical, economic context toward a specific hazard; in this case it is earthquake. The process of 

mapping started with formation of two Focus groups; consist of 20 members for each group, and the 

group members were selected randomly. However, the groups were consisted of people from different 

ages, education and occupation. After formation of the groups, they made a transect walk in the study 

area, and make notes, about the resources they have in terms of place for refuge (i.e. Open ground, 

near pond area) in time of earthquake shocks. Such information is later drawn on a sketch map (i.e. 

Resource map). In addition, while doing the walk, the members have pointed some buildings and 

roads they found at risk. In this case, they have used their indigenous knowledge about the buildings 

and local observations; such as: when they were built, how old they are? Were they built on water 

bodies (filling with sand)? Did they done any piling activities? Do these buildings have proper access 

to roads? Did these buildings have maintained setbacks and followed building construction rules 

(BCR)? Some photographs were taken during the transect walk (Figure 2). All these are very local 

information, only the community can explore these as insider. Their participation ensures these 

aspects are considered when developing vulnerability maps. After the walk, there were two group 

discussion sessions with two different groups and each of them have drawn resource map and made 

rough vulnerability sketch map on paper. While mapping the vulnerability, they got access to hard 

map (Figure 1) of the area by City Corporation and they were aided with satellite image of the area 



(Figure 3).  

 

 
 

Figure 2: Conditions of buildings and roads as identified by the participants during transect walk 

 

 
 

Figure 3: Satellite map to aid the groups to identify their area (Source: Google Earth, 2014) 

 



Two draft sketch maps were then merged to produce single vulnerability map, and an extensive group 

discussion were taken place, where the two groups argue and finally agreed with each other regarding 

the vulnerability zones within the locality. After finalizing the vulnerability map, a validation process 

taken place, where some of the members along with the researcher showed the maps to random 

people of the study area, and get their comments regarding the accuracy and acceptability of the map 

(Figure 4).  

 
 

Figure 4: Validating the vulnerability map with other members of the community. 

 

 

4. Results and discussion 

 

The result of these PGIS mapping showed in figure 5. Figure 5a illustrates the local resources, and 

identified the area within the community where people can take shelter during or after earthquake 

(The green box areas); additionally the resource map shows the location of school fields (Black 

boxes), where it is possible to make earthquake preparedness drills. Furthermore, the main outcome 

of this process is the vulnerability map (Figure 5b). Vulnerability map shows that people in the 

locality found majority of the areas are vulnerable to earthquake events. In the map, they sketch the 

roads and building zones with different colors to depict different level of vulnerability. As illustrated 

in figure 5(b), the most vulnerable roads are the narrow roads with very limited accessibility, and the 

main reasons identified by the groups are; people are not willing to provide space for roads, no layout 

plan of the study area. In case of building vulnerability, the participatory groups identified old 

buildings (no repair activities), high density buildings with limited accessibility and violation of BCR 

are the reasons for the increased vulnerability conditions. PGIS process provided some zones (with a 

fuzzy boundary), where buildings and roads are highly vulnerable, as agreed by the participants. As 

these areas were sketched and not integrated with formal GIS data, issues related to accuracy and 

precision emerged. However the process identifies and includes the inherent problems of the 

community come in light with the participation of different people in the process of mapping and 

validating the maps. Thus, not only the participants but the whole community were informed about 

potential earthquake events, and where they can take shelter and how they can contribute before, 

during and after an earthquake event.  

 



 
 

Figure 5: (a) Resource map of the area, showing place of refugee (b) vulnerability map of the area.  



The main success of the research was to make people aware about their own conditions and risks. At 

the final stage of the project, the maps were disseminated at the local schools, Mosques, and people 

were informed about the vulnerability conditions. As well as conceptual model for community based 

disaster management committee (CDMC) has been proposed to them, and with the help of local 

volunteers the CDMC was formed and come in action. The CDMC has a core team consist of 

members listed in Table 1.  

Table 1: Potential members of CDMC  

Members for CDMC Minimum Possible Numbers 

School Committee and teachers  3 

Land and building owners / CBO members  3 

Influential people  2 

Cooperatives executives   2 

Mosque Committee members and Imams  2* 

               * Number of mosques/other religious institutions  

These members have different functions, and they work with several volunteer teams formed by the 

members of participatory mapping groups. There are eight volunteer teams, they are provided in 

figure 6.  

 

 
Figure 6: Formation of community Volunteer Teams 

 

 

5. Conclusion 

Community participation is one essential agenda of current sustainable development goals, it helps 

building community resilience. And community participation can ensure, the public are involved 

properly and their thoughts are integrated in building resilience (Kienberger, S. and Steinbruch, 

2005). This research found, use of participatory GIS to map vulnerability, not only help to identify 

inherent vulnerability of the community to earthquake events, it can also encourage the community to 

form their own resilience and management team. Therefore, more active participatory method should 

be explored in future research regarding disaster management and participatory methods, especially 

focusing on use of GIS tools in participatory environment.  
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