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Research Article
One of the most important dangers that always threaten cities is the risk of an
Received: earthquake. This danger, with its high power of destruction of buildings and urban
é‘l’g:ife(f?n ovised form: infrastructures, causes a lot of damage to cities in terms of financial and human lives.
10/06/2023 : Therefore, in order to increase the capacity to deal with earthquake risks, increasing
Accepted: urban resilience has recently become a basic priority for most governments. Based on
26/09/2023 this, the current research was written with the aim of vulnerability integrated assessment
Publisher online: of ten areas of Tabriz metropolis based on resilience characteristics and related physical
10/09/2023 indicators and making decisions for effective resilience against earthquakes. In this

regard, the research method is applied in terms of purpose and analytical-exploratory in
terms of nature. In order to analyze information, have been used AHP techniques in
Expert Choice software, PROMETHEE and GAIA and GAIA Web analysis and the
opinions of 25 experts. The results of the research show that areas 9, 6 and 2 have high
resilience against earthquakes with scores of 0.445, 0.374 and 0.293 respectively, areas 5
and 7 have medium resilience with scores of 0.196 and 0.142 respectively, areas 4, 8 and
3 have low resilience with scores of -0.090, -0.130 and -0.236 respectively and areas 10
and 1 have very low resilience with scores of -0.468 and -0.526 respectively. Also, about
11% of the texture of Tabriz metropolis is in the zone of very high vulnerability and
about 13.5% is in the zone of high vulnerability. Therefore, the research results have
been able to determine the priority of measures to increase resilience for different levels
by identifying vulnerable zones and regions. Therefore, appropriate policy making in the
direction of earthquake crisis management is an inevitable necessity, especially in
strengthening buildings and city land use planning.
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Extended Abstract

Introduction

Earthquake has been considered as one of the most catastrophic and destructive types of natural hazards,
especially in developing countries. The high sensitivity of natural hazards, especially earthquakes, has caused a
wide range of activities to be directed to the management of the crisis of hazards in cities, and resilience and
thinking about it has become an important concept in scientific research and political discourses. In general,
resilience is considered a basic approach with high coping power in line with uncertainties in complex urban
challenges. Also, this approach has been taken into consideration in different dimensions of planning and
management, especially in urban planning and crisis management, due to its potential applicability for a wide
range of risks and problems, and its existing concepts are also helpful for policy making in order to improve
various dimensions in order to reduce vulnerability. Considering the importance of applying the resilience
approach in order to reduce the vulnerability against all kinds of crises, the current research was written with
the aim of integrated vulnerability assessment and decision-making for the effective resilience of Tabriz
metropolis against earthquakes.

Study Area

Tabriz is the capital of East Azarbaijan province and one of the biggest cities in Iran. This city is the largest city
in the northwestern region of the country and is known as the administrative, communication, commercial,
political, industrial, cultural and military hub of this region. This city is located at 41 degrees and 25 minutes
east longitude and 38 degrees and 2 minutes north latitude from the source meridian, and its average height
above the open water level is about 1340 meters. Also, this city is the sixth most populated city in Iran after
Tehran, Mashhad, Isfahan, Karaj and Shiraz. The physical and population growth of this city has caused all
kinds of pressures in the city structure and its management system, and also the existence of potential crises
such as the earthquake "the presence of 10 active and semi-active faults around the city" has made it necessary
to pay attention to resilience.

Material and Methods

The research method in the present study is applied in terms of purpose and analytical-exploratory in nature.
For this purpose, firstly, indicators and factors affecting the level of urban physical resilience against
earthquakes were identified using the Delphi method and the opinions of 25 experts consisting of city managers
and university professors and prioritized using the AHP hierarchical analysis method in the Expert Choice
software. Then, in the Arc GIS environment, an information layer has been prepared for all the main criteria
and sub-criteria, and by combining the effective layers in resilience, the general map of the resilience of Tabriz
metropolis has been extracted. Also, the ranking of 10 areas of the city in terms of vulnerability using
PROMETHEE method and GAIA and GAIA Web analysis.

Result and Discussion

The results of the research show that areas 9, 6 and 2 have high resilience against earthquakes with scores of
0.445, 0.374 and 0.293 respectively, areas 5 and 7 have medium resilience with scores of 0.196 and 0.142
respectively, areas 4, 8 and 3 have low resilience with scores of -0.090, -0.130 and -0.236 respectively and
areas 10 and 1 have very low resilience with scores of -0.468 and -0.526 respectively. Also, about 11% of the
texture of Tabriz metropolis is in the zone of very high vulnerability and about 13.5% is in the zone of high
vulnerability. Therefore, the research results have been able to determine the priority of measures to increase
resilience for different levels by identifying vulnerable zones and regions. Therefore, appropriate policy making
in the direction of earthquake crisis management is an inevitable necessity, especially in strengthening
buildings and city land use planning.

Conclusion

In the resilience approach, the most important principle is measuring the level of vulnerability and providing
solutions to make human settlements resilient. In this regard, the current research has been carried out with the
aim of evaluating and measuring integrated vulnerability and making decisions for the effective resilience of
Tabriz metropolis against earthquakes. The results of the examination of the ten regions of the Tabriz
metropolitan municipality in terms of physical vulnerability to earthquakes show that regions 9, 6 and 2 are far
from faults and dangerous uses, close to service and relief centers, and have a suitable communication network.
and planned, the proper quality and strength of the constructions and the size of the proper parts, they are in a
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very favorable condition by being ranked first to third in terms of resilience against earthquakes. After these
areas, areas 5 and 7 have medium resilience, areas 4, 8 and 3 have low resilience and areas 1 and 10 have very
little resilience. According to these results, it can be concluded that areas 1, 10, 4, 8 and 3 of Tabriz metropolis
due to being located in the area of ineffective urban fabric (informal settlement and dilapidated fabric),
formation along the main fault of the city, high occupation level, density High population, illegal and
unauthorized constructions, impenetrability, construction in unstable lands and other physical characteristics
(quality, materials, age and floors) have low resilience.

Key words: Vulnerability, Resilience, Earthquake, Tabriz metropolis.
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