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ABSTRACT

One of the most important effective factors in better efficiency in providing timely and
reliable firefighting services in cities is the issue of locating stations to reduce the time to
reach the scene of the accident. In this research, first, the layering of the road network of
Ardabil city was downloaded from the OSM database, and the topology of the layer was
created using topology rules in the ArcGIS software environment. Then, to identify
urban cores deprived of fire services in Ardabil city, network analysis in the context of
geographic information system has been used in terms of distance and also driving time.
The service area of each of the stations was determined by analyzing the service area,
and for this purpose, the distance of two kilometers from Manhattan and the time of three
minutes to reach the accident site were used. To perform the analysis, the information
fields of the maximum speed of vehicles on roads, the length of roads, the time taken by
vehicles to travel the road, and the operating speed in the road network layer of Ardabil
city have been used. The result also shows that 79% of the city is within the service
range of fire stations, and areas such as Azadi and Azadeghan in the center of the city,
Kalkhoran and Seyedabad neighborhoods in the north of the city, Niyar in the east, and
the newly built settlements in the south of the city lack service coverage. In order to
provide more coverage and increase safety in areas outside the service area, three new
locations have been proposed for the construction of fire stations.
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Extended Abstract

Introduction

The existence of cities is generally mixed with serving and providing services to residents within the legal
limits and privacy of cities. Relief services are of special importance compared to other urban services due to
the activities they are responsible for. One of the most important services that is directly related to people’s life
and property is the fire service. In most of large cities, direct fire casualties are relatively low, while heavy
street traffic and access problems prolong immediate fire response times and increase casualties. The creation
of fire stations in Iran is mostly without a specific and codified plan, so that the most important principle for
creating any station in urban areas is the empty land, without its owner or such things. The process of choosing

the location of fire stations is always done in a traditional way based on the experience of a few people in some
special organizations or according to the facilities available in cities. The most important problem in providing
services to fire stations is the lack of proper distribution of stations and the limited functional radius of existing
stations.

Study Area

Ardabil city in northwestern Iran, as the capital of Ardabil province (Figure 4), had an area of 62,890 hectares
and a population of 525,702 in 2016. A study of the urbanization process of Ardabil city shows that the urban
population has increased significantly in recent years. In addition, the physical growth of Ardabil city in the
inorganic stage has been much faster than the growth of the population and the real needs of the city, causing
the city to experience excessive horizontal expansion. The results of population growth in Ardabil city show
that this city has experienced an 8-fold population growth compared to 1956 to 1966 (the population of Ardabil
city in 1956 was 65,762 people), while this city has had a physical growth of 9.6-fold compared to the initial
census period of 1956 (the area in 1956 was less than 800 hectares) (Bagheri and Masoumi, 1996: 8).

Material and Methods

The purpose of this research is to investigate the spatial distribution of fire stations in Ardabil city. Analysis
and identification of the service area of each station using network analysis in the context of geographic
information system in terms of distance as well as driving time, as well as identification of critical areas and
areas where the efficiency of fire station services is less, finally suggesting the location It is a place for new fire
stations in the city to cover the said critical areas. Also, in order to perform the network analysis on the roads of
Ardabil city, Manhattan distance was used and to perform the network analysis, the information fields of the
maximum speed of vehicles on the roads, the length of the roads, the time taken by vehicles to travel the road
and the operational speed in the road network layer of Ardabil city which Its topological defects were fixed, it
was produced. To prepare a map of the service area of fire stations in the city and to identify critical areas in
terms of lack of access to these services, the service area function was used in the network analysis, and the
service area of the stations was used both in terms of distance and time. The arrival of the vehicle from the
stations to the place of fires was calculated, the standard distance to determine the service area of each station is
2 km and the standard time to reach the fire from the fire station is 3 minutes.

Result and Discussion

In the current research, network analysis method was used to identify areas and areas of the city that are not or
underutilized by fire service coverage. Ardabil city, as the capital of Ardabil province, has seen a significant
increase in population and size during the past years and decades. For this reason, it is very important to cover
the entire city for safety services. In this research, the neighborhoods of Kalkhoran and Nayar are among the
urban cores deprived of fire services, and therefore these neighborhoods are under double risk, on the one hand,
the risk of fire is high in them, and on the other hand, they are outside the scope of the standard service of the
seven fire stations in the city. are. The fire station located in Kausar town (south of Shuabil Lake) is a station
that has less ability to provide services to the center of the neighborhood and covers only one neighborhood,
which is probably due to the large size of the neighborhood and the location of Shurabil Lake inside it. In
addition, it is necessary to pay attention to this point, the positioning of this station is not done correctly and it
is possible to create a more service area for it by moving it. After determining which neighborhoods can get
service from which station, the answer to the question of which station is the closest service provider to the
center of the neighborhoods and what is the shortest and best route from this station to the center of the covered
neighborhoods, using analysis The nearest service center has been identified.
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Conclusion

Ardabil city with a population of more than 525 thousand people in an area of 62 thousand hectares has 7 fire
stations in the city. Out of a total of 6288 hectares of Ardabil city, 1320 hectares or 21% of the city is outside
the service area, most of these areas are in the surrounding areas of the city and areas where new settlements
such as Kausar, Justice, Agriculture and Telecommunication are located, and areas such as Nayar and District
5. Ardabil municipality, which has recently become a municipal district, is located in this area. In more detailed
studies that calculated the service delivery based on the distance network analysis, 23% of the city was located
outside the service area and less than 4% of the city was located within the service area of 500 meters, in this
analysis as well. It has been determined that in addition to the outskirts of the city and newly established
settlements, there are areas inside the city that have a high population density and buildings outside the scope
of relief. Another analysis is based on the time grid and the areas that are within the standard time range are
nearly 5% of the city and again 21% of the city are outside the standard time range of fire service. The
interesting thing is that by re-examining It was found that in this analysis there are areas without services that
have high population density and construction.

Key words: urban services, fire department, network analysis, GIS, Ardabil.
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