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Article Info ABSTRACT

Avrticle type: The city is not only a collection of buildings, but a phenomenon beyond a building
complex. Therefore, a city cannot be considered unique only in the collection of buildings.
One of the dangers that threaten many cities in the world is earthquakes. Earthquake has
long been one of the most dangerous natural hazards and has a high risk. Earthquake risk is
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Introduction

Nowadays, the excessive development of the city is considered as a kind of danger. Many of these megacities are
exposed to the risks and damages caused by natural disasters due to the development process and their physical-
spatial shape and pattern as well as population density.

On average, an earthquake of magnitude 6 occurs in the country every year and every ten years an earthquake of
magnitude 7 on the Richter scale occurs in the country.

The most recent earthquakes were 7.3 on the Richter scale on November 21, 2016 in Ezgole-Kermanshah,
followed by 6.2 in Kerman on December 10, 2016. And... these are examples.

In this direction, in order to make policies to reduce vulnerability to natural hazards and the need to make correct
decisions and implement operations in accordance with that, providing a clear picture of the consequences of
hazards, evaluating vulnerable areas.

A city is necessary.

The metropolis of Tabriz has been a residential center and a communication and population hub in the
northwestern region of the country since ancient times, and the role and importance of the defensive position of
this city due to its population density is one of the reasons for this choice, which makes the analysis of
earthquake vulnerability inevitable.

This article deals with measuring the impact of physical, social and natural components on the vulnerability of
the municipal areas of Tabriz city using the fuzzy VIKOR and TOPSIS models and finally provides solutions
that are in accordance with the principles of passive defense against earthquake risk in order to prepare the
damage zone. Susceptibility and risk map to facilitate the identification of critical areas of Tabriz metropolis,
etc., According to the data and results of the research and determination of areas with less vulnerability in the
future, taking into account the risk of earthquakes and following passive defense considerations.

Data and Method

The current research is applied in terms of its purpose and descriptive-analytical in terms of implementation
method. The natural, physical, social and economic components and the indicators in question are in accordance
with the goals and principles of urban passive defense and overlap with the studies that have been published in
articles, research projects and... had been prepared and edited. These components are used as input data of the
models with the subcategory indicators (passage network, fault lines, etc.). In the following, using the opinion of
expert professors in the field of planning and earthquakes, a table of components was extracted qualitatively and
quantitatively, and the output of the survey of the state of Tabriz metropolitan areas was analyzed in the VIKOR
and TOPSIS fuzzy model. And finally, the obtained output map was analyzed in order to compare urban areas in
terms of physical development, etc.

Discussion

The output results of Vicor model indicate that the lowest number has the lowest vulnerability from earthquakes
and the highest number has the highest vulnerability, and based on this, regions 2 have the lowest vulnerability
and region 10 has the highest vulnerability. In the TOPSIS fuzzy model, region 2 ranks first, region 3 and 7 rank
second, region 4 ranks third, region 6 ranks fourth, region 8 ranks fifth, region 5 ranks sixth, region 1 ranks
seventh, and regions 10 and 9 They jointly have the last rank. And in this way, the areas with higher ranking are
the most vulnerable.

Conclusion

The need to pay attention to efficient urban development and the need to pay attention to new ideas of urban
planning and city defense planning seem very important to achieve the goals of urban defense.
The comparative results of pathological evaluation of two models VIKOR and TOPSIS Fuzzy at the level of
Tabriz metropolitan areas indicate that both models are compatible with each other in the estimation of
vulnerability and according to the output of the models, the reasons for the vulnerability of the regions can be far
away and He attributed the proximity to the fault, the status and position of the socio-economic class of the
residents, the strength of the structure, density and non-density of the population, proximity and lack of optimal
distribution of high-risk and threatening uses, etc.

According to the results of Vicor and TOPSIS fuzzy model, regions 10, 1, 9 and 5 have the highest vulnerability
and other regions have an almost favorable situation. Changing and transferring conflicting uses, renovating and
improving dilapidated structures, transferring dangerous uses and developing multi-purpose and open uses, etc.,
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are among the most important urban defense solutions to reduce vulnerability and can be implemented and
Doing this was important to reduce the effects of the crisis and the amount of damage in these areas before the
earthquake.

Keywords: Passive defense, earthquake, Vikor, Tapsis Fuzzy, Tabriz metropolis.
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