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Abstract

For a long time, the fire incident has been the main problem of urban management and sustainable
urban development. In addition to human and social factors, the occurrence of fires is largely
influenced by the urban physical environment. The current research is applied in terms of purpose and
descriptive-analytical in terms of nature. The available information on fire incidents (during the five-
year period of Y+)¢-Y+YA) was mapped and analyzed in terms of space and time using the spatial
analysis available in GIS. Then, using spatial analysis of hot spots, the pattern of spatial distribution
of fire incidents in Ardabil city was determined. Also, Kernel Density Estimation (KDE) technique
has been used to analyze high or low fire incidents in Ardabil city. According to the results of the
research, the density of incidents is higher in the central parts and in spots from the outskirts of the
city. About (¢ +7%) of the city's area are located in areas with a high and very high risk of vulnerability.
The degree of vulnerability is high in the central part of the city and neighborhoods that have
unfavorable socio-economic and environmental conditions.

Introduction

Disasters and environmental hazards have long been considered as the most destructive factors that
harm humans, society and their habitats (Schneider, Y+Y%). As the population has grown
tremendously over the last hundred years, environmental hazards have also intensified. As the world
is facing an unprecedented increase in the number of disasters today (Romanello et al. Y:Y)),
environmental risks include natural and human risks (Ben et al. Y +?). If most of the risks of the Y\st
century are also the risks caused by undesirable human intervention (Morganstein & Ursano, Y+ Y+).
According to the Red Cross, in the last Y+ years, two billion people have been directly caught in the
trap of environmental disasters (Imbach et al. ¥ +V). Asia region is the most accident-prone region of
the world (Lai, Y+ Y). The studies of scientists and the available evidence show that the climate
changes of the earth, the development of industries and as a result the increase of environmental
pollutants, the destruction of vegetation by humans, the growth of the population, the development of
urbanization, the spread of poverty and marginalization and the inability of the vulnerable to escape
from this. The flawed cycle has caused an increase in vulnerability to all kinds of hazards, the result
of which is an increase in the occurrence of accidents and disasters. These frequent disasters create a
wave of vulnerabilities in social, economic and political processes (Guha-Sapir, Y+ 1%).

Methodology

The current research is applied in terms of purpose and descriptive-analytical in terms of nature and
method. According to the nature of the study, the method of collecting information is in the form of
documents and a library, which includes information on fire incidents in Ardabil city. Therefore, fire
incidents during a °-year period (v-\s-v-v.) were analyzed temporally and spatially using spatial
analysis techniques in the ArcGIS software environment. Then, using the spatial analysis of hot spots,
the pattern of spatial distribution of construction violations in the city of Ardabil during the °-year
period of study was determined. Also, Kernel Density Estimation (KDE) technique has been used to
analyze high or low fire incidents in Ardabil city.

Conclusion

This research was done in order to identify and spatially analyze areas prone to fire. Using the
findings of the research, it was found that most of the fires happened in residential units Y+,1AZ and
open and green spaces Y%,°Y7. Deliberate arson and vandalism with a share of ¢¢,¢V/ are the most
common cause of fire in Ardabil city. The distribution patterns of fire accidents are different
depending on the causes and types of fire. Therefore, the peak of fire is in the afternoon, at Y:+ .
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Summer has the highest number of fire incidents, apart from that. Also, Tuesdays, Thursdays and
Fridays in the fourth week of every month have the highest frequency of fires. Although the
occurrence of fires in the city follows a complex pattern, the spatial distribution of the number of fires
follows the center-periphery pattern. The higher density of accidents in the old and central parts of the
city and then in the peripheral areas, introduces this part of the city as an accident-prone and critical
area.

Keywords: Spatial analysis, urban management, fire risk, GIS.
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