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Objective: Urban resilience is a key component of sustainability, as it reduces
vulnerability and creates a more stable and secure environment for cities. It plays a vital
role in minimizing the impacts of environmental hazards. Accordingly, the present study
aims to assess the resilience of neighborhoods in District 2 of Karaj in the face of
environmental threats.

Methods: This research is descriptive-analytical in nature and applied in terms of
purpose. The study evaluates the level of resilience in the neighborhoods of District 2 of
Karaj and identifies their strengths and weaknesses against environmental hazards. The
research utilizes a combination of statistical reports, documented sources, and field survey
data collected through a questionnaire. The statistical sample includes 30 experts in urban
crisis management in District 2 of Karaj, selected through the snowball sampling method.
Data analysis was conducted using mean statistics, thematic analysis, and the CoCoSo
(Combined Compromise Solution) technique.

Results: The results of the CoCoSo model revealed significant differences in spatial-
physical resilience across the neighborhoods. Noroozabad (score: 8.968), Sarhadabad
(score: 8.751), and the Industrial Town (score: 8.627) had the highest levels of resilience,
whereas Koo-ye Banafsheh and Hematabad ranked lowest. Furthermore, spatial analysis
of the building quality index confirmed the model results and emphasized the role of
physical components in determining resilience levels.

Conclusions: The findings suggest that enhancing resilience in lower-scoring
neighborhoods should be prioritized in urban policy-making. Targeted redevelopment,
improved spatial organization, and strengthening critical infrastructure are essential
actions to reduce vulnerability and improve sustainability in this area.
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EXTENDED ABSTRACT

Introduction

In recent decades, rapid urbanization and unsustainable urban development have led to
challenges such as increased population density, destruction of green spaces, environmental
pollution, and declining quality of life. These issues have caused the erosion of infrastructure,
increased vulnerability to natural disasters, and negatively impacted social equity. In response
to these challenges, the concepts of urban resilience and urban sustainability have emerged as
key solutions. Urban resilience refers to the ability of cities to withstand, adapt to, and recover
from shocks, and includes two main dimensions: physical resilience (related to physical
structures such as buildings and infrastructure) and spatial resilience (related to the organization
and connectivity of urban spaces). These two dimensions are interconnected and together
contribute to enhancing the overall resilience of cities. Urban sustainability, on the other hand,
seeks to balance human needs with environmental limitations, emphasizing optimal resource
management, economic improvement, and strengthening social cohesion. The combination of
resilience and sustainability can lead to the creation of cities that are both environmentally
sustainable and capable of withstanding various threats. Karaj metropolis has been studied as
an example of an at-risk city. District 2 of this city, due to its rapid growth, high migration rates,
population density, and deteriorated urban fabric, requires special attention to physical-spatial
resilience. This research examines the physical-spatial resilience of District 2 in Karaj based on
sustainability criteria to propose strategies for enhancing the area's resilience to natural and
human-induced hazards.

Methods

This research adopts a descriptive-analytical method and is applied in terms of its purpose. The
study aims to assess the spatial-physical resilience of neighborhoods in District 2 of Karaj using
a combination of statistical data, documented reports, and expert surveys. The statistical
population included 30 specialists in urban crisis management and resilience, selected through
the snowball sampling method from municipal staff and related professionals. To evaluate the
indicators of resilience—namely building stability, spatial organization, geographic features,
and infrastructure sustainability—a structured questionnaire based on a five-point Likert scale
was developed. The weight of each indicator was calculated using the Shannon Entropy
method. Subsequently, the Combined Compromise Solution (CoCoSo) technique was applied
for multi-criteria decision analysis and ranking of neighborhoods. Spatial mapping and
visualization of the results were conducted using ArcGIS software.

Results

To analyze the spatial-physical resilience of District 2 in Karaj metropolis based on
sustainability criteria, a multi-criteria decision-making approach was adopted. Initially, through
a literature review and expert consultation, key components influencing spatial-physical
resilience were identified. These components were categorized into four main dimensions:
building stability, spatial organization, geographic features, and infrastructure sustainability.
To evaluate and rank the resilience levels of neighborhoods, expert opinions were collected via
a structured questionnaire using a five-point Likert scale. The weights of the indicators were
calculated using the Shannon Entropy method, and the final prioritization was performed using
the Combined Compromise Solution (CoCoSo) technique. The results indicated significant
spatial differences in resilience levels across neighborhoods. For instance, Noroozabad,
Sarhadabad, and the Industrial Town ranked highest, while Kouy-e Banafsheh and Hematabad
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ranked lowest in terms of resilience. These rankings were consistent with the spatial distribution
of physical conditions, as confirmed by supplementary spatial analyses (e.g., building quality
and age maps). Overall, the findings support the application of spatial-physical resilience as a
framework grounded in sustainability principles to enhance urban capacity, reduce
vulnerabilities, and guide planning strategies against both natural and anthropogenic hazards.

Conclusion

The research findings reveal that sustainability in urban physical resilience primarily refers to
the structural strength of buildings and compliance with construction standards. Ensuring that
buildings are capable of withstanding hazards such as earthquakes, floods, and unexpected
storms is crucial. Moreover, the resilience of urban infrastructure—including electricity, water
supply, telecommunications, internet, and sewage systems—is essential to reducing urban
vulnerability, especially given the increasing population density and the growing dependence
on critical infrastructure. Therefore, resilience must be a central focus in urban management
strategies. Expert evaluations further emphasized the importance of structural sustainability,
highlighting the necessity of adhering to architectural design principles, addressing texture
grading, and implementing renewal projects in deteriorated urban areas. These findings are
consistent with previous studies by Shao et al. (2021), Biondini et al. (2015), Sarwar and
Kashani Asl (2015), and Mohammadi Serin Dizj and Ahdanjad Rashti (2014), all of which
stress the importance of these factors. Another essential dimension of physical resilience is
spatial organization, which relates to facilitating access and planning emergency evacuation
routes. According to expert opinions, a balanced distribution of land-use elements can
significantly enhance a community’s ability to cope with disasters. In evaluating the physical
characteristics of urban areas, geographic features—such as proximity to fault lines and zones
prone to land subsidence—also play a vital role. Construction in high-risk seismic zones
substantially increases exposure to hazards. These findings align with the research by
Mohammadi and Pashazadeh (2016), which emphasized that urban development should be
directed away from fault lines to increase long-term urban resilience.

Keywords: Environmental Hazards, Urban Sustainability Vulnerabilities, CoCoSo Technique,
Spatial-physical resilience, Neighborhoods of District 2 of Karaj.
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