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Vulnerability is the inevitable result of risks and crises that threaten
societies to varying degrees. One of the main threats is earthquakes.
The recent approach to disaster management programs is to increase
the resilience of communities that have different dimensions. One of
them is the physical dimension of urban resilience, which is linked to
the components of land use planning. In this research, with the aim of
analyzing land use criteria affecting the resilience of Tabriz city and
using fuzzy AHP method, research has been done.

Based on the results of the study of theoretical foundations, 13
effective criteria have been identified and the basis of action. The
required data were extracted and used from maps and spatial
information of urban plans, especially the detailed plan of Tabriz, Then
Using ARC Map10.3.1 software, each criterion is analyzed and each
criterion is presented in the form of a fuzzy map. Sum, Product and
gamma fuzzy operators have been used to achieve the final resilience
map. Due to the high accuracy of the gamma operator, its results are
considered as the final output.

The results show that in the city of Tabriz, 2% have very low resilience,
40.8%, low resilience,15.3% moderate resilience, 23.5% high
resilience and 7.2% very high resilience - based on the Used criteria-.
Areas with low resilience are generally located in the north of Tabriz
city and correspond to the informal settlement texture and the worn-
out texture of the city, which corresponds to the fault line of Tabriz and
Micronutrient and permeability are other features of these areas. Due
to the high population density in these areas, it is necessary to
immediately adopt the necessary programs to improve the quality of
physical resilience criteria in the city.
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Introduction

Urbanization has led to the concentration of population and capital in cities, making them
primary locations for potential disasters. Among natural hazards, earthquakes pose a
catastrophic threat in terms of mortality and economic loss. The recent approach in disaster
management programs focuses on increasing community resilience, particularly the physical
dimension linked to land use planning components. Tabriz Metropolis, as a major population
and economic center in northwest Iran, is located on a active fault line and has a historical
record of severe earthquakes. Given the unplanned development and high population density,
analyzing the urban resilience of Tabriz based on land use criteria is essential. This research
aims to explain the status of urban resilience in Tabriz Metropolis regarding effective land
use components to suggest action priorities.

Material and Methods

This research is applied in purpose and descriptive-analytical in approach. The statistical
population includes the texture within the limits of Tabriz city. Data were extracted from
urban plans, specifically the detailed plan of Tabriz, and spatial information regarding faults,
gas stations, and rescue centers. The study utilized 13 effective criteria identified through
theoretical foundations, categorized into physical characteristics, compatibility, and distance
from supportive and damaging uses. The Fuzzy Analytic Hierarchy Process (Fuzzy AHP)
method was used for weighting the criteria based on expert opinions. Spatial analysis was
conducted using ARC Map 10.3.1 software. Layers were standardized and fuzzified, and
finally, fuzzy operators (Sum, Product, and Gamma) were applied to overlay the layers. The
Gamma operator with a value of 0.9 was selected as the final output due to its high accuracy
in balancing sensitivity.

Results and Discussion

The weighting results indicated that "Distance from Green Spaces" obtained the highest
weight (0.120), followed by "Distance from Fault" and "Distance from Vacant Lands." The
final resilience map was classified into five classes. The analysis shows that 13.2% of Tabriz
city has very low resilience, 40.8% has low resilience, 15.3% has moderate resilience, 23.5%
has high resilience, and 7.2% has very high resilience. In total, approximately 54% of the
city area has below-average resilience. Areas with low resilience are generally located in the
northern and central parts of Tabriz (Regions 1, 4, 5, 6, 8, and 10). These areas correspond
significantly with informal settlements and the worn-out texture of the city. Key
characteristics of these low-resilience zones include proximity to the North Tabriz fault line,
fine grain size (small plot areas), low permeability, and high population density. The overlap
of problematic textures with low resilience zones highlights the vulnerability of these areas
to seismic threats.
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Conclusion

Environmental hazards, particularly earthquakes, must be prioritized in urban planning due
to their impact on human capital and security. Tabriz Metropolis exhibits significant physical
vulnerability due to its location on the Alpine-Himalayan belt and the presence of informal
settlements and worn-out textures. The study concludes that a large portion of the city suffers
from low urban resilience based on land use criteria. Therefore, it is necessary for urban
management to adopt immediate programs to improve physical resilience criteria.
Recommendations include zoning areas based on resilience status, prioritizing
neighborhoods for resilience programs, and striving for integrated urban management to
handle crisis components effectively. Special attention is required for the northern regions
due to their alignment with the fault line and high population density.
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