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Abstract

Earthquake crisis management in developing metropolises always faces the complex challenge of ensuring the security of
vulnerable groups. Evidence shows that women face double physical and psychological insecurities in the golden hours after
an earthquake due to the collapse of official surveillance, total darkness, and unconsidered population mixing. The present
study aims to fill this gap by designing and explaining the model of Smart City Resilient to Earthquakes with a Women’s
Social Security Approach. This research is developmental-applied in terms of its purpose and qualitative in terms of its method
with the strategy of data-based theory and the systematic approach of Strauss and Corbin. The participants included 18 experts
in the fields of crisis management, information technology, and sociology who were selected through purposive sampling. The
data obtained from in-depth semi-structured interviews were analyzed through three stages of open, axial, and selective coding.
The research findings in the form of a paradigmatic model showed that the specific security crisis and information darkness as
causal conditions have made the necessity of forming a central phenomenon, namely smart security-oriented governance,
inevitable. The extracted strategies include development of smart surveillance infrastructures, data-driven management and
algorithmic risk prediction, and digital empowerment of women. These strategies are implemented in the context of cultural
and physical considerations and taking into account structural and sanction challenges. Finally, the results indicate that the
implementation of this model will lead to outcomes such as improving women’s existential and psychological security,
realizing distributive justice in relief services, and increasing social resilience.

Keywords: Smart city, Seismic resilience, Women s social security, Data-based theory, Smart crisis management
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Modeling a Smart City Resilient to Earthquakes with a Women's Social Security Approach

Extended Abstract

Introduction

In the third millennium, the world is witnessing an unprecedented acceleration in the urbanization process; a phenomenon that,
although it has brought many economic and social opportunities, the concentration of population and capital in metropolises
has made them vulnerable to natural and human hazards (Gu et al., 2025). Among natural hazards, earthquakes, due to their
unpredictable nature and high destructive power, are considered the most serious threat to vital infrastructure and dense urban
textures, the management of which requires a transition from traditional methods to modern and technological approaches
(Ebrahimi et al., 1404). Today, the concept of smart city is recognized as a comprehensive strategy for improving the quality of
life, sustainability, and urban resilience to crises, beyond the mere application of digital technologies (Al-Raeei, 2024).
Furthermore, research emphasizes that achieving a gender-inclusive city in the context of crisis management requires a shift
from purely physical solutions to social smartening strategies. Empirical evidence suggests that in successful urban modeling,
combining physical infrastructure (such as smart lighting) with digital solutions (such as mobile applications and gender-
disaggregated data) significantly improves women’s security and mobility. Therefore, understanding this necessity, the present
study seeks to provide a comprehensive model to bridge the gap between smart city technical capacities and women’s social
security requirements in the earthquake crisis management cycle and to provide an operational framework for promoting
gender resilience and achieving justice in metropolitan areas.

Methodology

The present study is classified as a developmental-applied research in terms of its purpose and as a qualitative research in
terms of its nature and method. Given that the main goal of this study is to present a model for a smart city resilient to
earthquakes with an emphasis on women's social security, and that the existing literature in this field (especially the
combination of smart city variables, seismic resilience, and gender) is not rich enough to test the hypothesis, the strategy of
data-driven theory with the systematic approach of Strauss and Corbin (1998) was used. This method allows the researcher to
explore hidden relationships and build a local model that is appropriate to the urban governance context by deeply analyzing
the opinions of experts and key actors, instead of testing previous theories. The paradigm governing this research is the
interpretivist paradigm, because the reality of women's social security in an earthquake crisis is a multifaceted and context-
dependent matter that is reconstructed through individuals' mental interactions. The statistical population of this study includes
experts and key specialists in the fields related to the research topic. Given the interdisciplinary nature of the topic, the expert
panel consists of three main groups: Urban managers and policymakers: including senior managers of the Crisis Management
Organization, municipal urban planning and architecture departments, and members of the Supreme Council of Provinces who
have executive experience in the field of smart urban management. Academic experts: professors in the fields of urban
planning, earthquake engineering, information technology (IT), and sociology (with a focus on women and family studies) and
social activists: representatives of non-governmental organizations (NGOs) active in the fields of women and relief and rescue.
Findings

The research findings in the form of a paradigmatic model showed that the privileged security crisis and information darkness
as causal conditions have made the necessity of forming a central phenomenon, namely smart security-oriented governance,
inevitable. The extracted strategies include development of smart surveillance infrastructures, data-driven management and
algorithmic risk prediction, and digital empowerment of women. These strategies are implemented in the context of cultural
and physical considerations and taking into account structural and sanction challenges. Ultimately, the results indicate that the
implementation of this model will lead to outcomes such as improving women’s existential and psychological security,

realizing distributive justice in relief services, and increasing social resilience.
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Discussion and Conclusion
The present study aims to design and explain a model of a resilient smart city against earthquakes, focusing on women's social
security, and deeply analyzes the interactions between new technologies, urban governance, and gender justice. The findings
from the modeling showed that seismic resilience in metropolises is no longer simply an engineering and physical category, but
rather a multifaceted phenomenon whose sustainability depends on the integration of intelligence into social and management
processes. Causal conditions are factors that directly affect the central phenomenon and lead to the formation of the need for
the proposed model. In this study, the first causal factor is seismic and physical vulnerability of cities; so that metropolises
such as Tehran are exposed to high destruction due to their location in dangerous geological zones and the existence of
extensive worn-out textures. The second factor is the double and specific vulnerability of women in disasters; Studies show
that women face specific security threats during natural disasters, in addition to physical risks, such as gender-based violence
(GBYV) and disruption of access to health services. The third factor is the gender digital divide, meaning that women have less
access and skills in using communication technologies to receive danger warnings and request help. Finally, the inefficiency of
traditional management and the lack of integration of institutions in crisis response have necessitated the transition to smart
and data-driven management. Integrating online psychological counseling services into smart city platforms is essential to
provide immediate psychological support to affected women after earthquakes. Redesigning urban spaces based on the
principles of surveillance (CPTED) and eliminating enclosed and unsafe spaces using smart spatial analytics will improve
everyday and crisis security. Allocating dedicated funds for inclusive technologies that cover the needs of disabled and elderly
women in times of crisis will prevent the exclusion of these groups. Strengthening collaboration with the private sector and
startups to develop innovative solutions for women’s safety in crisis will improve the speed and quality of services. Holding
periodic earthquake drills with women’s safety-focused scenarios will increase the preparedness of relief forces to face gender-
specific challenges. Establishing a local digital radio communication network to communicate women-specific safety
instructions during internet outages is crucial. Finally, continuous monitoring and evaluation of resilience indicators with direct
feedback from women living in the neighborhoods will ensure the dynamism and continuous refinement of the management
model.
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