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ABSTRACT
A buffer in GIS is a zone around a map feature measured in units of distance or time. It is useful for proximity analysis
which is an analytical technique used to determine the relationship between a selected point and its neighbours. Buffer
area is defined by the bounding region determined by a set of points at a specified maximum distance from all nodes
along segments of an object. This study identifies the vulnerable areas of Guwahati city and adjoining areas in terms of
fire hazards. Maps prepared by using GIS tools for depicting different fire stations along with their buffer areasin and
around Guwahati city are presented in this study.
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1. INTRODUCTION
In general, fire risk can be defined as a combined function of hazard potential, exposure, and vulnerability.

Risk = f (Hazard potential x Exposure x Vulnerability)

The occurrence of fire incidents that pose a threat for the population and exposed infrastructure of a certain
region that is associated with economic and human losses can always be expressed as a function of the
exposure conditions and the vulnerability of the exposed assets in that particular region. Different natural
hazards such as seismic (earthquake), climatic, and wind are considered in risk analysis. Additionally, hilly
zones are also considered in risk analysis due to increased fire risk from wooden houses and heating
provisions in cold areas.For estimating exposure and its vulnerability, classification maps generated from
high-resolution satellite images have been used in this study.

2. OBJECTIVE
The main objective of this study is to prepare location-specific GIS maps for fire-service stations, showing
their connectivity and accessibility within the existing road network in Guwahati and its adjoining areas.
Another objective is to analyse the existing facilities and services for fire suppression based on buffering and
related proximity analysis, and to identify possible measures such as  route information (alternate route,
shortest possible route, finding closest facility etc.), that can be used efficiently during different emergency
situations.

3. STUDY AREA
Guwahati (Pragjyotishpura in ancient Assam, Gauhati in the modern era) is the largest city
of Assam and north eastern India. Situated on the south bank of the Brahmaputra River, it is a major riverine
port city and one of the fastest growing cities in India. Guwahatiis located at 26.1445° N, 91.7362° E.
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Guwahati lies between the banks of the Brahmaputra River and the foothills of the Shillong plateau, with LGB
International Airport to the west and the town of Narengi to the east. It is gradually being expanded as North
Guwahati to the northern bank of the Brahmaputra. Guwahati Municipal Corporation (GMC), the city's local
government, administers an area of 216 square kilometres (83 square miles), while the Guwahati Metropolitan
Development Authority (GMDA) is the planning and development body of greater Guwahati Metropolitan
Area.

4. METHODOLOGY
The methodology adopted for this study is summarised in the form of a chart as shown below.
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5. OBSERVATIONS

Fig. 1: GIS map showing the distribution of fire stations in and around Guwahati city
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Fig. 2: GIS map showing the buffer of fire stations in Guwahati city

A buffer of 15 kilometres was created from the central core that is radiating and extending towards the south,
east and west. Figure 2 shows the different fire stations located in variousclusters of Guwahati city and its
vicinity. A total of six fire stations were identified in the buffer evaluation of Guwahati city which include
Paltan Bazar, Chandmari and Chandrapur fire stations towards Eastern side of the capital city, Pandu and
Mirza fire stations in western part and Dispur fire station at the southern part.
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Fig. 3: GIS map showing 5 kilometres buffer area of fire stations in and around Guwahati

A buffer of 5 kilometers was introduced in each of the six fire stations that were uniformly extended towards
all the corridors of the city. It was done to understand the overall efficiency of each fire stations in responding
to any instantaneous hazard within a specific range. It has been identified that though every fire station within
the city is at considerable distance from each other and their coverage areas do overlap with each other, the
overall distribution of the fire stations with respect to road parameters such as carriageway width, traffic
density, road condition and accessibility time was not up to the mark. At times, response teams may get
delayed due to various traffic scenario and insufficient geometric design of existing roads.
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Fig. 4: GIS map showing vulnerable areas in Guwahati city and adjoining areas

In order to examine the accessibility of the fire stations, different vulnerable areas within the range were
identified and a road network layer connecting different adjoining areas were represented in ArcGIS data
based on the high resolution images of GoogleEarth Pro. It was found that the range of the vulnerable areas,
mainly the outskirts of the city,were not under proper fire support conditions. Different areas inside the city
are also prone to “delayed response” as no alternate fire station is available nearby. Moreover the findings
suggest that within every 1 kilometre buffer interval the fire assistance may be not be efficient enough at times
to cover the hazard prone areas as ever increasing traffic and intensively busy road conditions are prevailing
24 x 7 in the city of Guwahati.

6. CONCLUSION
The present study reveals that the area has insufficient number of fire stations to tackle the emergency
situations of some locations in and around Guwahati city. This results in high vulnerability of fire hazards in
certain regions of Guwahati and adjoining areas. Moreover, traffic congestion is a common problem in
Guwahati which is a hindrance in the speedy movement of fire tanks to certain places. Flood hazard is also
another obstacle to the movement of fire tanks. Therefore, there is an urgent need of more fire stations in and
around Guwahati at close proximity.
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