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Abstract
The study aims at identifying present status of vulnerability to fire as well as formulating risk reduction strategies
through involvement of community people of ward 21 in Rajshahi. The study area has been selected based on
densely populated and unplanned housing pattern and availability of various physical features having potentiality
to fire hazard vulnerability. The community people have been involved for development of an appropriate risk
reduction strategy and implementation mechanism addressing the existing issues on fire. Different tools of
Participatory Rural Appraisal have been used for identifying the location of fire hazard potential features and the
level of fire hazard vulnerability in different zones of the community. The Focus group discussion, Transect
Walk and Resource map have been used for identifying the existing location of fire hazard potential features. The
Cause effect diagram, Pair wise ranking matrix and SWOT analysis have been used for identifying the causes,
effect, the ranking of features having the potentiality to fire and the capability of the community against fire
hazard. The vulnerability map has been used for depiction of level of vulnerability in different zones of the
community. Finally, the study came up with formulation of some risk reduction strategies for making the
community people more resilient through participatory process. The strategies consist of both structural and
nonstructural measures which are more appropriate and easily adaptable for community people.
Keywords: Community, Fire Hazards, Risk Reduction, Disaster, Mitigation.

1 Introduction
Fire hazard vulnerability has become a major issue of concern in Bangladesh as it has experienced a number of
notable fires in recent years (Rahman, 2014). With the increasing population and rapid urbanization the
unplanned housing and congestion are increasing in both residential and commercial area which accelerate
the risk of fire hazard (Opie et al., 2014). Despite various measures, rules and regulations implemented in
the past decades, there are still several incidents of fire epidemic resulting in significant losses of lives,
livelihoods, equipment and materials (Ahmed and Hossain, 2009). Although the Rajshahi city is not
economically or industrially much developed there are also some scenarios of fire hazard due to unplanned
housing structure or other aspects. There are about 1082 households in the study area named Ballabhganj (BBS,
2011). Though the area is basically residential area but there are also some mixed land uses. The narrow access
road, inadequate water body and negligence of rules and regulation during construction of building accelerate the
vulnerability of fire hazard in the study area. In the study area, Community involvement and participatory
approaches have been adapted through creating awareness (FAO, 2006). Usually the first step towards
management of fire is taken by local communities. It can be expected that development of an appropriate risk
reduction strategy and implementation mechanism addressing the existing issues on fire can institutionalizes
native systems of fire management. The plan is prepared with the members of community group, based on
training approaches with participatory methods towards community based fire risk reduction. The plan
highlights fire information and existing practices adopted by local communities in suppressing fire and
fire prevention and control strategies to be adopted in Ballabhganj community. The collection of basic
information is based on participatory process and participatory analysis. So in this case vulnerability map can
improve a municipality’s ability to promote disaster reduction thereby protecting inhabitants and their
livelihoods, the natural environment, the municipal infrastructure and property (Edward et al., 2007). For
conducting the study the opinion of community people have been given priority regarding the fire
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hazard vulnerability zone and ranking according to its level. Ideas have been generated with local people about
strategies for fire prevention in both community and household level.
2 Objectives and Methodology
The first objective of the study is identifying present status of fire vulnerability in a Participatory Approach
whereas the second objective is formulating Risk Reduction Strategies by integrating views of local people.In
regard to these objectives a community named Ballabhganj in ward no.21 of Rajshahi City Corporation has been
selected as study area. The community consists of total 9927 population and 0.39 sq. km where the population
density per sq. km is 25602. The study area has been selected concerning the high population density, past fire
occurrence history and availability of existing factors responsible for the acceleration of fire hazard. The required
data for the study has been collected from both primary and secondary sources. The primary sources are mainly
consist of Participatory Rural Appraisal tools. The Focus group discussion has helped to know the views of local
people concerning the fire hazard. The Resource mapping has been used to identify the important resources
which have the potentiality to fire occurrence in the study area where as the Transect walk used for the cross
sectional representation of the whole study area including the distribution of resources, topography and land use
types etc. The Historical Timeline provided the chronology of fire occurrence in the community as a result the
community’s historical perspective on current realities could be understood.
Another important tool, Vulnerability mapping has been used for the depiction of level of vulnerability in
different zones of the community. The Venn diagrams provide a visual representation of the relationships and
linkages between community people and institutions. Matrix ranking has been conducted for preferences analysis
for comparing different elements against a range of criteria. The Cause Effect diagram helped to identify the
incredible insight regarding the fire occurrence and its consecutive effects in the community. The SWOT matrix
has been developed by the researcher to evaluate the strengths, weaknesses, opportunities and threats in the
community concerning the fire incidence. All the primary data has been collected by the support from local
Community Based Organization named “Mukti Sangho”.
Some other data has been collected from secondary sources like government, non-Government and Community
organizations. To have a brief knowledge on the existing status of the site, data has been collected from
Bangladesh Bureau of Statistics, Rajshahi City Corporation, Rajshahi Development Authority etc.
Finally, through the analysis of collected data the Fire Risk Reduction Strategies have been developed by
incorporating the views of community people. The strategies consist of both structural and non-structural
measures which are more appropriate and easily adaptable for community people.
3 Views of Local People Regarding Risk Reduction Strategies
As it is known that always ideal measures are not applicable for all communities so before formulation of risk
reduction strategy the opinion of community people should be given priority. So their opinions have been
collected through different PRA techniques regarding their exiting institutional linkage, capacity and drawback
regarding vulnerable situation, and major causes of vulnerability etc. The group discussed among themselves
their experiences, recalling fire events in the past, trying to quantify its costs and damages, the measures they had
undertaken, the strengths and weaknesses of those activities.
3.1 Institutional Linkage
There are number of internal and external institutions which are directly or indirectly interlinked with the
community. They can also influence each other’s activities. To identify the relationship, interactions and
linkages among these institutions, a PRA tool Venn diagram (see Figure 1) has been prepared with the help
of local people through focus group discussion.
3.1.1 Internal Institutions
The most influential institutions within the community boundary are City Corporation, Ward Commissioner and
CDC. Both City Corporation and Ward Commissioner have two way relationships with the community but the
CDC help the community through providing training and relief. The relationship of the NGO within the
community boundary, CDC, Ward Commissioner, school and the CBO named Mukti Sangha with the
community is very strong. The Mukti Sangha was eastablised in 1972 whose activities are providing sewing
training to the community female group, free medical treatment, training for computer application etc. There are
also another influential CBO in the community named Proshromic Mohila Sangho which provides training to the
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female group about home based income generating activities, family planning, child care etc. There is also a
police personnel who can help the community people about security related issues.

Figure 1. Venn diagram showing linkage between organizations
3.1.2 External Institutions
The nearest fire station of Bangladesh Fire Service and Civil Defense (BFSCD) from the study area is situated at
a linear distance of 1.92 km. They come forward in case of any fire incident in the study area. BFSCD has
provided training the local volunteer at community level about fire safety. There is also another external person,
the Member of Parliament who influence the community by helping the community both through development
activities or any decision making issues.
3.2 Capacity and Drawback of the Community
From the focus group discussion with the local people strength, weakness, opportunity and threat of the
study area have been identified to develop an effective risk reduction strategy by SWOT analysis (see Figure
2). The main strength of the study area is the bonding between local people. The study area has experienced a
number of fire incidents. Most of these fires had been extinguished by the local people before the fire service
reached there. Even after some fires, the local elites came forward to give financial support to the victims of
hazard. There are some weaknesses of the study area that lead to vulnerable situation. The study area is
the densely populated wards in Rajshahi City with about 10700 persons per square kilometer (BBS, 2011).
So it will be very hard to manage such a huge population in case of hazard. Beside this, the access road within
the community is very narrow which has no accessibility to fire preventing truck.
Some NGOs working in the area can play a vital role in disaster risk reduction. Beside opportunity, there are
some external negative factors that may hamper risk reduction activities in the study area. Political influence
of some powerful people has negative effect in any development activity.

Figure 2. SWOT Analysis of the Study Area
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3.3 Major Causes and Impacts of Problem
According to the view of local people, the study area faces some problems that lead to vulnerability to fire hazard
in the locality. These are presence of transformer, old tin shed houses, chemical factory, spiraled electric cable,
unsafe gas line. From the pair wise ranking method it is observed that the presence of electric transformer is the
main problem of the study area followed by tin shed houses (See Table 1). The second problem identified by the
community people is old tin shed houses followed by the presence of chemical factory.
Table 1. Pair-wise ranking of existing problems

3.3.1 Presence of Electric Transformer (Problem 01)
The standard for safe distance from electric transformer or electric pole to the building should be minimum 3 m
or 20 feet. But in the study area this standard was not followed during construction. The most of the electric pole
and transformer are in a close proximity to the buildings. (electricalengineering-portal.com). the causes are the
mismanagement of authority and second hand material used in transformer. These may lead to the sudden burst
of transformer which will cause a huge property damage and unsafe environment.

Figure 3. Cause-Effect Diagram (Problem no: 01)
3.3.2 Old Tin Shed Houses in the Community (Problem No: 02)
There are highly congested old tin-shed houses in eastern and western portion of study area where the low
income people live. The causes of fire occurrence from the tin shed houses may be the presence of flammable
material in the house, the dry wood used as frame structure of house or the carelessness of people. For this reason
of fire occurrence there may be huge loss of property and life.

Figure 4. Cause-Effect Diagram (Problem no: 02)
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3.3.3 Presence of Chemical Factory (Problem No: 03)
In the study area there is a chemical factory named ‘Kemiko Pharmaceuticals Ltd.’ nearby the factory in a very
close distance there is location of electric transformer which may lead to the vulnerability to fire hazard.
Moreover there is flammable material in the chemical factory and most of the times these are kept near heat
source. This may be considered as a crucial factor for fire hazard.

Figure 5. Cause-Effect Diagram (Problem no: 03)
4 Risk Reduction Strategies
By analyzing the present situation of vulnerability, a risk reduction strategy has been formulated according to the
view of local people. Community people have been involved in identifying the most efficient fire risk strategies
which are easily adaptable in community level. Some broad measures both structural and non-structural can be
taken which increase the resilience of the community as a whole. The measures may be of short term;
intermediate term and long term which are described as follow:
4.1 Structural Measure: Road
 As a short term measure the narrow access road within the community should be widened for reducing
fire hazard vulnerability. The access road should be free from all kinds of blockage like construction
materials.
 As intermediate term measure, the old tin-made houses at side of road should be demolished to
widen road.
 As a long term measure the planned road network within the residential area should be constructed for
increasing easy accessibility.
 As there are some highly vulnerable zones in the study area so as a short term measure the refuses of
chemical factory should be removed regularly and the combustible materials should be kept away from
heat source.
 There are some most vulnerable old tin-shed houses in the community where the low income
people live. In long term these houses should be demolished and reconstructed as new planned
residential area.
4.2 Non Structural Measure: Evacuation Plan
 Evacuation plan at local level should be developed and spread to the local people so that they get clear
idea about the location of evacuation shelters and the safest route to reach those shelters during disaster.
 Evacuation centers should be chosen on the basis of structural safety of building and road accessibility.
The existing open spaces or vacant land in the study area must be kept free from encroachment.
Road network around possible evacuation centers and open spaces should be kept free from any kind of
obstructions.
4.3 Awareness Raising and Training
 The people living in the study area should have adequate knowledge on what to do before, during and
after a fire attack. To raise awareness among local people, there should be training program on fire
hazard safety in the study area and participation of at least one member from each household should be
ensured. After training, he or she will disseminate knowledge to the other members of the family.
 The community should plan to carry out fund raising activities for savings as welfare so that this can be
used to support disaster- affected families in the community. The community should also
strengthen coordination and collaboration with other cooperative communities within the ward.
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 There should be regular community group discussion and meeting on fire hazard awareness at school,
social clubs and Mukti Sangho’s office with the local people. Social clubs may organize team of
volunteer using the local youth.
 Educational institutions such as school and madrasha are considered to be in a position to provide
leadership in promoting disaster risk management in the study area. These institutions may help
the local people in raising awareness by organizing and providing community trainings and planning,
bridging hazard phenomenon knowledge gaps etc.
5 Major Findings
Major findings of the study are described as follow:
 Most of the access roads within the residential area are narrow. In most of the cases the width of access
road is 3 to 4 feet which are not accessible to the fire preventing truck.
 As it is known that the minimum safe distance from electric pole and transformer to the building should
be 3 m or 20 feet but this standard was not maintained during construction in the study area.
 Electric wire are so closely attached with the outer wall of most of the building which may easily spread
fire to building in case of spark in transformer. Moreover, the cables are spiraled in most of the
cases.
 Some combustible materials exist near the heat source in the chemical factory
 There are highly congested old tin-shed houses in eastern and western portion of study area where the low
income people live.
 The number of existing water body is not sufficient in study area.
 Lack of awareness about fire hazard is the most common problem in the study area according to
the view of local people. They have become accustomed of living in haphazard buildings so it is not
a big issue according to their opinion.
 One of the main strength of the study area is the strong bonding among the inhabitants
6 Conclusion
Participatory Rural Appraisal is an approach for shared learning between local people and outsiders to enable
development practitioners, government officials, and local people to plan together appropriate interventions. The
different tools of Participatory Rural Appraisal have been used in this study for identifying the present status of
vulnerability and formulating the risk reduction strategies. In this study the different zones of the selected
community of Rajshahi city with different vulnerability level have been depicted in map on the basis of the
opinion of community people. Identifying the issues responsible for fire hazard and the vulnerable zone of the
community is able to create a common understanding about the relevance of existing risks in a region or
municipality. This common understanding is an essential basis for reaching a consensus on necessary measures
for mitigating vulnerability which is an integral part of spatial planning. The study not only has identified the
factors potential for fire vulnerability and vulnerable zone but also provides great scope to work with local
people and involve them in formulating fire risk reduction strategies. Thus through formulating the fire risk
reduction strategies after identifying the existing resources of the community having fire hazard potentiality, the
study reaches to its goal satisfactorily. The study has been carried out to a small community of Ballabhganj of
Rajshahi city. If the methodology is applied in the whole ward as well as other wards, it will help the policy
makers to prioritize special consideration area or hotspot for disaster management.
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