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Avrticle info Abstract
Avrticle type: The world is associated with rapid urbanization and the concentration of
Research Article population in megacities is the main characteristic of this spatial and

demographic organization. In such a process, the way of managing the crisis

5(?;;;\1/;?1:6 and the safety of the urban space has become more complicated and expensive
) day by day. The metropolis of Karaj is one of the cities that has been associated
Accepted: . . . - L
2024/03/10 with a large population during the last few decades. Region 2 of this city, due
pp: to the increase in population density, wear and tear of the fabric, and the
37-58 reduction of the volume of open and green urban space, requires the
development of a physical-spatial model in order to manage and develop the
Keywords: inner neighborhoods of this region towards urban sustainability and resilience.
Urban Resilience, The research method is descriptive-analytical and practical in terms of purpose.
Physical-Spatial The statistical population of the research was specialists and experts
Pattern, knowledgeable and expert in the issues of crisis management and urban

Sustainability, management of Karaj and especially the 2nd region of this city. The studied

g?;?;’cetry’z of Karai | SAMPle was 30 people. The method of collecting research data was using a
metropolis ! guestionnaire. The method of data analysis was using average statistics,

standard deviation and confirmatory factor analysis. The results indicate that
the physical-spatial resilience model of region 2 has three dimensions:
stability, recovery and planning, and each of these dimensions is divided into
components and indicators. The factor coefficients of these dimensions were
obtained as 0.611, 0.612 and 0.512, respectively, which indicates acceptable
factor loadings; Therefore, in order to increase the physical-spatial resilience
of region 2 of Karaj city, it is necessary to base urban management measures
and its development on the logic of sustainability model, recovery and
integrated and operational planning.
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A resilient city is one in which disasters are minimized; this is because its inhabitants live in
homes and neighborhoods with regular services and infrastructures that follow reasonable
building codes. These cities avoid unregulated construction on flood-prone plains and sloped
lands due to a lack of suitable land (Chen & Graham, 2011: 383). Therefore, various factors
such as inappropriate land use, poor construction design, and inefficient urban infrastructure
can increase the risk of human settlements and influence their resilience (Tucker, 1994: 10).
Due to the vulnerability of urban settlements to natural disasters, which occur frequently and
cause hardships for these communities, considerations related to resilience have also become
critically important in urban planning and management (Sharifi & Yamagata, 2014: 149).
One of the cities at risk is the metropolitan area of Karaj. Over the past few decades, the city
of Karaj has experienced significant growth in terms of population, activities, and urban
development. Notably, 785 hectares of this city, with a population of 657,824 people, are at
serious risk (Asadi et al., 2018: 2230). District 2 of the metropolitan area of Karaj, as the
focus of this research, has faced rapid and migrant-driven growth, along with a diversity of
ethnic groups and a lack of adequate infrastructure, which has made it vulnerable to various
natural hazards (Aghaei-AliKhani & Barkpour, 2012: 83). Due to its strategic location, with
the Tehran-Karaj and Qazvin bypass highways passing through its center, high population
and building density, and a large volume of deteriorated urban fabric, this area requires
attention and planning to enhance its urban resilience, particularly in the physical-spatial
domain. Therefore, the research question is: "What is the spatial-physical resilience model
for internal development in District 2 of Karaj?" and what are its dimensions and components?

The research methodology of this study is descriptive-analytical and aims to be practical. This
research was conducted using a combination of objective data extracted from statistical
documents and written reports, as well as data collected through questionnaires resulting from
the survey. The statistical sample consisted of 30 experts involved in urban disaster
management and resilience in Karaj and its District 2. The sample size was determined based
on the saturation method. The sampling method used was snowball sampling. The measurement
of some indicators, for which data were not available in spatial databases, municipal archives,
or the statistical center, was carried out through questionnaires with a five-point Likert scale.

As is evident, the city's physical structure primarily consists of the street network, built-up areas,
and the city's outlets; however, in subsequent stages, the physical characteristics of the city are
considered. Since city components influence each other as an interconnected system, they should
be evaluated together when analyzing urban resilience. By sustainability in urban physical
resilience, we mean the structural resistance of buildings and the level of adherence to
construction standards. It is essential to ensure that constructed buildings can withstand
earthquakes, floods, and unpredictable storms. Furthermore, urban infrastructure—including
facilities and equipment—must also possess the necessary resilience against potential hazards.
Particularly with the increasing population density in cities and the growing importance of urban
infrastructure such as electricity, water, telephone, internet, and sewage systems, the issue of
resilience gains significant importance. Adequate attention to this matter in urban management is
crucial. As expert opinions also suggest, in the domain of building sustainability, it is necessary
to adhere to design principles, pay attention to the granularity of the urban fabric, and focus on
the renovation of deteriorated areas.
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Conclusion

The research results indicated that urban physical-spatial resilience comprises three
dimensions: sustainability, recovery, and planning. This allows us to identify the position of
various urban physical components relative to these three areas of urban resilience.
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