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Earthquake is considered as one of the most catastrophic and destructive types of natural hazards
that cause extensive damage to property and assets, especially in urban areas, and cause many
human casualties by destroying buildings and urban infrastructure. Therefore, the first and most
basic step in crisis management in order to reduce the effects of an earthquake is to identify
vulnerable levels against this crisis. In this regard, the present research was written with the aim of
evaluating the level of vulnerability of Ardabil city against the earthquake crisis. The research
method in the present study is mixed (quantitative and qualitative) with practical purpose and
analytical and exploratory nature. The statistical population of the research also included managers
and elites of Ardabil city, and the sample size was determined through the Delphi method of 20
experts. Also, in line with information analysis, have been used AHP technique in Expert Choice
software, Weighted Overlay method in GIS software, and RADIUS damage estimation model. The
findings of the research show that by examining 15 criteria, the criteria of distance from the fault,
proximity to hazardous uses and access to service centers have the most importance (influence) to
assess vulnerability to earthquakes. Also, according to the evaluation of the examined criteria and
its integration in the fuzzy overlay method, it was found that about 13% of the tissue of Ardabil
city is in the zone of very high vulnerability and about 18% is in the zone of high vulnerability. On
the other hand, the results of the RADIUS model show that 13853 buildings are subject to
destruction, 36% of them are in region 1 and 29% of them are in region 4. Also, the number of
injured in the possible earthquake is estimated to be 67117 and the number of dead is 3113.
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Introduction

Earthquake has been considered as one of the most catastrophic and destructive types of natural hazards,
especially in developing countries. The establishment of many human settlements in the lands that are at risk of
earthquakes has made it inevitable to pay attention to policies, plans and programs to reduce the damage and
manage the crisis; Because the occurrence of an earthquake is sudden and it can reflect on a wide level of a
region and different dimensions and even put national issues under the radius. Considering the importance of
identifying the level of vulnerability in the approach of crisis management and planning and design based on the
existing situation, the purpose of this research is to evaluate the level of vulnerability of Ardabil city against the
earthquake crisis. The city of Ardabil is facing the risk of an earthquake due to the location of several faults
around the city and the history of smooth seismicity. In addition to this, the city of Ardabil has special features
such as the centrality of the province and of course the high population, the concentration of most of the
administrative and economic centers of the province, the presence of dilapidated and dense structures, etc.,
places this city among the sensitive centers that are exposed to the risks of Natural hazards, especially
earthquakes. Therefore, knowing the vulnerable areas of the city can provide the preparations for proper crisis
planning and management of the city, especially in the aspect of prevention and preparation against the
earthquake crisis.

Data and Method

Considering that the current research seeks to develop practical knowledge in order to measure the level of
vulnerability of Ardabil city against the earthquake crisis, therefore, the research method is practical in terms of
purpose and analytical and exploratory in nature. In this regard, in the first place, the criteria affecting the
vulnerability of Ardabil city against the earthquake crisis were identified and using the Delphi method of experts
(20 elites and managers) and using the AHP technique in the Expert Choice software, the coefficient and priority
of each criterion was determined. has been In the next step, fuzzy raster layers were prepared for each criterion
in GIS software, and finally, the final vulnerability map of the city was obtained through the Fuzzy Overlay
command and combining the layers. Also, in this research, the RADIUS method was used to estimate the
damage caused by the earthquake in Ardabil city (destruction of buildings and human casualties).

Results and Discussion

The findings of the research show that out of the 15 examined criteria, the criteria of distance from the fault,
proximity to hazardous uses and access to service centers were the most important for assessing vulnerability to
earthquakes, and the least important was related to the slope level criterion. Be Also, about 13% of the fabric of
Ardabil city is in the zone of high vulnerability and about 18% is in the zone of high vulnerability. Therefore, it
can be said that about 31% of the fabric of Ardabil city is highly vulnerable to the earthquake crisis. On the other
hand, the results of the RADIUS model show that 13853 buildings are subject to destruction, 36% of them are in
region 1 and 29% of them are in region 4. Also, the number of injured in the possible earthquake is estimated to
be 67117 and the number of dead is 3113.

Conclusion

Nowadays, one of the most important dangers that always threaten cities is the risk of an earthquake. Therefore,
the city of Ardabil remains like many cities due to being located on several active faults, including sensitive
areas and exposed to the dangers of earthquakes, which sooner or later will face such a challenge. Therefore,
damage reduction and crisis management and ultimately empowering Ardabil city against risks such as
earthquakes are necessary and necessary. In this regard, the current study was written with the aim of evaluating
the level of vulnerability of the urban areas of Ardabil against the earthquake crisis, in order to identify
vulnerable areas and prioritize plans and programs according to different levels of the city. The investigations
carried out indicate that about 31% of the texture of Ardabil city is highly vulnerable to the earthquake crisis.
The existence of informal and dilapidated textures in the context of the city with short-lived houses and
dilapidated infrastructures has made a wide area of the city vulnerable to earthquakes. Also, fundamental
deficiencies in land and urban housing laws and the urban crisis management system have taken advantage of the
cause and increased the vulnerability of the city against possible risks. Also, the results show that most of the
building destruction and human casualties caused by the possible earthquake will be related to the peripheral
areas of the city, especially the north, east and southeast, and the planning and crisis management of these areas
is the priority of the urban management system.
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