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Introduction

Rapid urbanization and the expansion of metropolitan areas have increased the complexity of urban
systems and consequently intensified the risks associated with urban incidents and fires. Large cities such
as Mashhad, which host a large resident population as well as millions of pilgrims and tourists annually,
face heightened vulnerability to emergency events. Urban fires can lead to severe human, economic, and
infrastructural losses if risk management systems are not adequately designed. Therefore, developing a
comprehensive conceptual framework for managing fire and urban incident risks is essential. This study
focuses on conceptual modeling of urban fire and incident risk management using a passive defense
approach in Mashhad metropolis. Passive defense emphasizes preventive, structural, and organizational
measures that reduce vulnerability and enhance urban resilience without relying on active military or
emergency responses. By identifying the key factors influencing urban fire risks and organizing them
within an integrated framework, the study aims to support more effective urban safety planning and
management.

Research Objectives and Questions

The main objective of this research is to develop a conceptual model for managing urban fire and
incident risks based on the principles of passive defense. Specifically, the study seeks to identify the
main dimensions and components influencing fire risk management in a large metropolitan context and
to organize them into a coherent analytical framework. The research attempts to answer the following
questions: (1) What are the main dimensions affecting fire and incident risk management in Mashhad
metropolis? (2) What sub-components constitute these dimensions? (3) How can these dimensions be
integrated into a conceptual model based on a passive defense approach to enhance urban resilience and
reduce vulnerability to incidents?

Methodology

This research adopts a qualitative and exploratory approach. Data were collected through semi-structured
interviews with experts and specialists in the fields of urban management, fire safety, crisis management,
and passive defense. In addition, relevant documents, scientific articles, and organizational reports were
reviewed to enrich the dataset. The collected data were analyzed using thematic analysis techniques.
Coding and categorization of interview data were conducted with the assistance of qualitative data
analysis software. To ensure the validity and reliability of the identified factors, content validity ratio
(CVR) and content validity index (CVI) techniques were applied through expert evaluation. The
analytical process ultimately led to the identification of major themes and sub-themes related to urban
fire risk management.

Findings

The findings indicate that urban fire and incident risk management in Mashhad can be explained through
nine major dimensions comprising fifty-eight sub-components. These dimensions include: (1) economic

and social factors, (2) demographic characteristics, (3) human and cultural factors, (4) physical and urban
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infrastructure factors, (5) tourism and pilgrimage-related factors, (6) governance and management
factors, (7) construction and building-related factors, (8) environmental and climatic characteristics, and
(9) structural capacities of fire and emergency response organizations. These dimensions reflect the
complex and multidimensional nature of urban risk management and highlight the need for coordination
among different sectors of urban governance.

Discussion

The results suggest that effective management of fire and urban incidents requires an integrated
perspective that considers social, physical, managerial, and environmental aspects simultaneously. In a
city such as Mashhad, where religious tourism and high population density create unique urban
pressures, risk management strategies must address both structural and behavioral dimensions. The
passive defense framework emphasizes preventive planning, resilient infrastructure, public awareness,
and institutional coordination. Integrating these aspects into urban planning and governance can
significantly reduce vulnerability and improve the city's preparedness for emergencies.

Conclusions and Implications

This study proposes a conceptual model that organizes the identified dimensions and components of fire
risk management within a passive defense framework. The model highlights the importance of
coordinated action among urban management institutions, fire departments, planners, and community
stakeholders. Strengthening infrastructure safety, improving construction standards, enhancing public
awareness, and developing integrated governance mechanisms are key implications of the research. The
findings can assist policymakers and urban managers in designing strategies that enhance urban
resilience and reduce the impacts of fires and other urban incidents in large metropolitan areas such as
Mashhad.
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