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Urbanization and the increase in urban populations, resulting from
both natural population growth and rural-to-urban migration, have led
to the concentration of significant material and spiritual human capital
within urban settlements. Concurrently, various natural and human-
induced crises pose threats to these capitals. Urban management has
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Accepted The present study adopts a descriptive-analytical approach with the
2021/01/02 objective of assessing the physical resilience of metropolitan areas in
Published Tabriz and determining their status relative to one another. To achieve
2021/01/03 this goal, multi-criteria decision-making methods (MADM) and the
Published online Analytic Hierarchy Process (AHP) have been employed. Additionally,
2025/05/21 three models—Technique for Order Preference by Similarity to Ideal
Solution (TOPSIS), VIKOR, and Complex Proportional Assessment
(COPRAS)—have been utilized to rank the regions in terms of
Keywords: physical resilience. Ultimately, the Copeland model was applied to

Physical resilience
COPRAS model
VIKOR model
TOPSIS model
Tabriz metropolis.

integrate the results from the aforementioned models. The findings
indicate that regions 2, 8, and 9 collectively exhibit the highest levels
of physical resilience, followed by regions 1, 10, 3, 7, 5, 4, and, lastly,
region 6, respectively.
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Extended Abstract

Introduction

The increase in urban populations due to natural growth and rural-to-urban migration has
rendered cities more susceptible to vulnerabilities than in previous eras. The significance of
this issue is underscored by the fact that cities serve as hubs for humanity’s most substantial
material and cultural assets. According to projections by the United Nations, by 2050,
approximately 80% of the global population is expected to reside in urban areas, thereby
heightening the risk of natural disasters within these locales. Until the 1980s, disaster
management primarily concentrated on mitigating vulnerability; however, subsequent
scholarship from social scientists has highlighted the critical importance of the social
dimensions of vulnerability. This emergent perspective advocates for the enhancement of
community resilience in the face of crises . The adoption of the Hyogo Framework for Action

by the United Nations in 2005 marked a pivotal initiative in transforming the paradigm of
disaster management, with an emphasis on resilience rather than a sole focus on damage
reduction. This shift necessitates strategic planning and resource allocation directed towards
high-risk neighborhoods and areas. In this context, sustainable regeneration within urban
neighborhoods can significantly contribute to bolstering local resilience. The city of Tabriz,
one of Iran's major metropolises, is situated on the earthquake-prone Alpine-Himalayan
seismic belt and has historically faced the threat of catastrophic earthquakes. Over the past
60 years, the city's population has experienced substantial growth, and its physical
development has frequently occurred in proximity to active fault lines. This scenario
underscores the urgent need for comprehensive urban planning aimed at reducing
vulnerability and enhancing resilience. Effective urban management, particularly in terms of
land-use planning and the equitable distribution of services and infrastructure, is essential
for mitigating the impacts of disasters.

Material and Methods

This research is descriptive-analytical in nature and applied in purpose. For the development
of the theoretical framework and data collection, documentary sources and spatial databases
from urban plans were utilized. The analysis methods employed include spatial statistics
(distance and area analysis) and multi-criteria decision-making techniques. To ensure the
accuracy of the results, multiple methods (TOPSIS, VIKOR, COPRAS) were implemented,
and their results were integrated using the Copeland method. The research process comprises
the following steps: 1) studying theoretical foundations and developing resilience indicators,
2) weighting and prioritizing indicators using the Analytical Hierarchy Process (AHP), 3)
evaluating areas with resilience models, and 4) integrating the results of the models and
providing the final outcome using the Copeland method.

Results and Discussion
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The results of the AHP model indicate that the criterion of permeability of the fabric holds
the highest weight in the resilience of urban areas. Following this, residential density,
population density, percentage of green spaces, health and medical land use, distance from
hazardous centers, slum areas, dilapidated areas, distance from rescue and fire centers, and
educational land uses received scores in descending order. In the TOPSIS method, Region 8
ranks first. The VIKOR model assigns the top rank to Region 2, while the COPRAS model
positions Region 9 at the highest level of resilience. To achieve the final ranking, the
Copeland model was applied, revealing that Regions 2, 8, and 9 collectively attained the top
rank in resilience. Regions 1, 10, 3, 7, 5, 4, and 6 follow in subsequent ranks.

Conclusion

The development of cities and the process of urbanization have exposed them to various
complex hazards. Consequently, urban planning must account for these hazards. Risk-based
planning can facilitate the identification of the safest areas for development, with "resilience"
serving as a key concept that underscores the importance of enhancing a system's capacity
to cope with disasters. Resilience is defined as an overarching index of the ability to
withstand disasters, encompassing economic, social, and physical dimensions. Physical

resilience is associated with the impact of physical factors, such as structural variables and
land use planning. With the adoption of the Hyogo Framework for Action, the focus of
planning has shifted towards increasing resilience and reducing vulnerability. Resilience
pertains to the acceptable level of destruction, self-organization, and the learning capacity of
the system. This study investigates the state of physical resilience in the urban areas of

Tabriz, employing AHP and multi-criteria decision-making methods for analysis. The results
of the AHP model indicate that the criterion of permeability of the fabric has the highest
weight. In the TOPSIS, VIKOR, and COPRAS methods, Regions 8, 2, and 9 rank first,
respectively. The results of the Copeland model further demonstrate that Regions 2, 8, and
9 jointly achieve the top rank in resilience. The literature on urban resilience emphasizes the

interconnection of economic, social, and physical dimensions, indicating that improvements
in only one aspect of the system are insufficient. Enhancing the physical status is achievable
only through empowering residents and improving their knowledge. In developing cities
such as those in Iran, the proliferation of informal settlements poses challenges that
necessitate comprehensive economic, social, and physical planning to enhance resilience.
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