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Earthquake is one of the most dangerous, destructive and unpredictable natural hazards.
Therefore, identify the vulnerable areas of cities is necessary in order to increase the
capacity to deal with earthquake risks and crisis management of this risk. In this regard,
the present study was written with the aim of investigating the vulnerable levels of Tabriz
metropolis against earthquakes and providing crisis management solutions (before the
crisis) to reduce the effects of earthquakes. The research method in the current study is
mixed (combination of qualitative and quantitative approaches) with a practical purpose
and analytical-exploratory nature, in order to analyze information, FAHP method in
ArcGIS software and PROMETHEE method were used. Also, the statistical population of
the research includes managers and city officials and academic elites. The sample size of
managers and officials was determined using Cohen's method at the 95% confidence level,
90 people, and the method of accessing them is based on the snowball method. The size of
the sample of academic elites is also determined based on the targeted Delphi sampling
method of 14 people. The findings of the research show that the peripheral and central
areas of the city have the highest vulnerability potential. Meanwhile, regions 10 and 1 with
net flow of -0.454 and -0.527 are considered among the areas with high vulnerability to
earthquakes. Among the factors affecting the vulnerability of these areas, we can mention
the proximity to the fault, wear and tear of the tissues, distance from the aid centers, high
density and also the lack of elasticity of the roads. For this purpose, a systemic and
integrated approach is needed in order to be able to recover and empower the community,
and in this regard, it is necessary to pay attention to the pre-crisis stage in the dimensions
of building retrofitting, improving access and preparing local plans for each neighborhood
with an emphasis on vulnerable neighborhoods.
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Introduction

In general, it can be said that earthquakes are one of the most catastrophic and destructive types of natural
hazards, especially in developing countries, which cause a lot of damage to property and assets with the
destruction of buildings and urban infrastructure. It includes urban areas and its surroundings. In this regard, due
to the unpredictability of earthquakes and other natural disasters and the need to make quick decisions and
executive operations, a knowledge called crisis management has been created. Crisis management is one of the
most important factors that has a great impact on increasing or decreasing the amount of damages and human
casualties during natural disasters. Considering the importance of crisis management of cities in the face of
natural hazards, the present study was written with the aim of investigating and analyzing the level of
vulnerability of Tabriz metropolis against earthquakes with an emphasis on the crisis management approach.
Due to its location along the 150 km long North Tabriz fault, the metropolis of Tabriz is always at risk of
accidents and disasters such as earthquakes, floods and landslides. On the other hand, the indiscriminate,
uncoordinated and unprincipled development of the city in the last few decades, construction in the boundaries
of faults and areas prone to tectonic instability, the design and implementation of buildings and facilities and
vital arteries disproportionate to the intensity of the city's seismicity, the lack of a plan and The operational
capabilities required for crisis management in the response phase and dealing with the complications and
consequences of an earthquake and the existence of numerous vulnerable and worn-out structures scattered
throughout the city have made the metropolis of Tabriz vulnerable to the earthquake crisis. Therefore, measuring
the vulnerability caused by the earthquake and crisis management of Tabriz metropolis is an inevitable necessity.
According to the purpose of the research, answering the following questions is the basis of the present research:

» What is the current situation of different levels of Tabriz metropolis from the point of view of vulnerability to
earthquakes?

» What principles can be used to prepare the foundations for the crisis management of Tabriz metropolis against
the risk of an earthquake?

Data and Method

The research method in the present study is mixed (combination of qualitative and quantitative approaches). In
this regard, first by using documentary studies and interviews with a statistical sample, the indicators affecting
the vulnerability of urban areas to earthquakes have been identified, and then the extent of their influence has
been questioned from the statistical sample. It should be mentioned that the statistical population of the research
includes managers and city officials and academic elites. The sample size of managers and officials was
determined using Cohen's method at the 95% confidence level, 90 people, and the method of accessing them is
based on the snowball method. The size of the sample of academic elites is also determined based on the targeted
Delphi sampling method of 14 people. Also, in order to analyze information and prepare digital maps, FAHP
method has been used in ArcGIS software and weighted and fuzzy overlay. Ranking of 10 areas of the city in
terms of vulnerability has also been done using the PROMETHEE method.

Results and Discussion

According to experts, there are 9 criteria, including proximity to medical centers and hospitals, fire stations,
access roads to main roads, worn-out fabric and infrastructure facilities, and distance from flood-prone areas and
rivers, faults, dangerous sites, and slopes. The field is mentioned in the questionnaire. According to the experts,
distance from the fault is the most important and proximity to the fire station is the least important. According to
experts, distance from dangerous sites and land charges have the highest and lowest points, respectively. Of
course, the difference in the weights of the criteria in the two groups is huge in the two criteria of distance from
the fault and the river, and in the other criteria, the difference is 2 and 3%, and accordingly, in the zoning maps,
according to the experts around the fault and the channels, the most vulnerable have Of course, it goes without
saying that the sanctity of a fault is very different from the sanctity of a river, and the sanctity of faults is
determined based on the main and minor types, whether they are active or inactive, and the sanctity of rivers is
determined based on their flood discharge.

Conclusion

After forming the overlay network of weights and recalling the saved file, zoning maps are obtained using
overlay. In all these layers, the city slope layer has been used as a mask, because the demarcation of Tabriz city
is complete in this layer. In the fuzzy overlay method, the Fuzzy Overlay command is used to prepare the maps
after the stated steps to fuzzify the layers and apply weight to each layer. Based on the zoning of the vulnerable
areas of the city against a possible earthquake, it can be said that the peripheral and central areas of the city have
the highest vulnerability potential. Among the factors affecting the vulnerability of these areas, we can mention
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the proximity to the fault, wear and tear of the tissues, distance from the aid centers, high density and also the
lack of elasticity of the roads. Also, based on the results obtained from the PROMETHEE model, regions 9, 6
and 2 ranked first to third with scores of 0.438, 0.366 and 0.295, respectively. These areas have a very favorable
situation in terms of vulnerability to earthquakes. Regions 5 and 7 have moderate vulnerability with net flow of
0.219 and 0.148 respectively. Regions 4, 8, and 3 have a high vulnerability status with scores of -0.114, -0.126,
and -0.235, respectively, and regions 10 and 1 have a net flow of -0.454 and -0.527. 0- They are in the last rank
and are among the most vulnerable areas against earthquakes.
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