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Figure Y: Diagram of the conceptual research model (Source: Author, )¢« £)
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Figure Y: Map of the research intervention area (Source: Author, Y+ ¢)
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Figure ¥: Map of the area of direct intervention (Source, ¢+ ¢)
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Figure ¢: Map of blocked routes in the area of direct intervention (Source: Author, ¢+ ¢)
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Table V: Qualitative analysis of environmental vulnerabilities
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Table Y: Prioritization of passive defense indicators
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Table ¥: Statistical analysis of passive defense indicators
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Table f: Pearson correlation matrix between indicators
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Table A: Results of multiple regression analysis
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Enhancing Environmental Security in Dense Urban Areas through a Passive
Defense Approach Against Terrorist Attacks (Case Study: The Mourning
Procession Route of the Great Husseiniyeh of Zanjan)

Solmaz Ahmadi Barough*

Abstract

In the Y)st century, terrorism has become a complex global challenge, with dense urban spaces,
particularly ritual pathways, emerging as attractive targets due to their potential for maximum
casualties and psychological impact. This study aims to develop a strategic framework for
simultaneously enhancing security and environmental quality using a passive defense approach.
Employing a mixed-methods (qualitative-quantitative) sequential exploratory design, the research
combined field studies and a survey of ¥+ experts. Data analysis utilized Importance-Performance
Analysis (IPA) and multiple linear regression. The intervention area is the approximately Y+« «-
meter-long mourning procession route from the Great Husseiniyeh to the Imamzadeh Seyed
Ebrahim in central Zanjan. Field analysis revealed significant weaknesses in three main
dimensions of passive defense: physical-architectural (deteriorated fabric, narrow alleys), traffic
and access management (lack of management plans and security barriers), and surveillance
measures (absence of an integrated surveillance system). Questionnaire results indicated a
significant gap between the "importance" and "performance” of key indicators. Regression
analysis showed that the variables of alley width (B=+/¥¢), security barriers (B=+/YA), and
surveillance systems (B=+/YY) had the greatest share in predicting overall environmental security
(R2=+/A%). The findings demonstrate that intelligent design, by enhancing presence, natural
surveillance, and flexibility, improves inherent security and environmental quality, moving
beyond mere fortification towards a resilient urban space paradigm.

Keywords: Urban Design, Urban Security, Passive Defense, Terrorism, Crowded Places, Great
Husseiniyeh of Zanjan.
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Introduction

The phenomenon of terrorism has transformed dense urban spaces, especially ritual axes, into
critical security challenges. While concepts like Crime Prevention Through Environmental Design
(CPTED) and terrorism-resistant design are established, they often focus on general public spaces
or specific buildings. The research gap addressed here is the lack of an integrated operational
model that can synthesize principles of terrorism-resistant design and passive defense specifically
for dense urban ritual axes. Such spaces, characterized by their ritual nature, dense emotional
crowds, and often dilapidated physical fabric, require context-specific solutions. This study,
focusing on the mourning procession route in Zanjan, Iran, investigates how to reduce the
vulnerability of this critical axis through passive defense principles without compromising its
environmental quality and social life. The central research questions are: (1) What are the
environmental vulnerabilities of the studied route in physical, managerial, and surveillance
dimensions? (Y) How can passive defense indicators be prioritized based on Importance-
Performance Analysis (IPA)? (¥) What is the contribution of each independent indicator (alley
width, security barriers, surveillance system) in predicting overall environmental security?

Methodology

This study adopted a mixed-methods sequential exploratory design. In the qualitative phase,
library studies (reviewing CPTED, anti-terrorism design, and passive defense literature),
systematic field observation (during both normal and ceremony times), and spatial analysis of
maps (using GIS and AutoCAD) were conducted to identify vulnerability frameworks and extract
primary indicators across three domains: physical-spatial, traffic/access management, and
surveillance. In the quantitative phase, these indicators were measured using a researcher-made
questionnaire, validated for content and face validity by a panel of )+ experts. Its reliability was
confirmed with a Cronbach's alpha of +/AY. The questionnaire was distributed among Y
purposively sampled experts and specialists in urban management, design, and security in Zanjan,
selected via snowball sampling based on experience and expertise. Quantitative data were analyzed
using descriptive statistics, IPA, Pearson correlation, and multiple linear regression in SPSS
software to identify gaps, prioritize interventions, and model the relationships between key
variables.
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Discussion

The findings were interpreted through the lens of the integrated theoretical framework combining
CPTED, terrorism-resistant design, and passive defense. The critical importance of alley width
(B=+/v¢) aligns with CPTED's "natural surveillance” (Jacobs, Y41)) and "defensible space”
(Newman, Y4VYY) principles, while its insufficiency hinders the establishment of “safe stand-off
distances" per anti-terrorism guidelines (FEMA, Y« +¥; Mays & Smith, Y+ YA). The complementary
role of security barriers and surveillance systems, both placed in the high-priority "Concentrate
Here" quadrant of the IPA matrix, underscores a core passive defense principle. Non-standard
barriers not only fail but can reduce perceived security, resonating with the "Broken Windows"
theory (Wilson & Kelling, Y4AY). The strong correlation (r=+/AA) between them highlights the
need for integrated "smart barriers” and multi-layered surveillance (natural, formal, mechanical)
(Saville, Y+13). A key differentiating finding is the paradigm of achieving resilience through
environmental quality. Proposed strategies like widening alleys, creating secure open spaces, and
renovating structures aim to increase "presence,” "legibility," and "flexibility," aligning with the
social, second-generation CPTED (Cozens, Y+YA) and moving away from fortress-like designs
that contradict urban life (Coaffee, Y+Y%). While the findings on key variables like natural
surveillance confirm global literature, the study's innovation lies in: ) its specific focus on a dense
ritual axis with unique socio-emotional complexities, Y) the quantitative-operational integration
(IPA & regression model) beyond theoretical descriptions common in domestic passive defense
studies, and Y) its simultaneous emphasis on security and quality as intertwined goals.

Conclusion

This study successfully developed and tested a strategic framework for enhancing security and
environmental quality in dense urban ritual axes. It revealed structural weaknesses in the case
study area across three core passive defense dimensions. Quantitative analysis confirmed a
significant performance gap for critical indicators like alley width, security barriers, and
surveillance systems, with these variables being the primary predictors of environmental security.
The central conclusion is that in such complex spaces, effective security is not achieved through
mere fortification but through intelligent design that intrinsically enhances natural surveillance,
presence, and flexibility, thereby improving environmental quality. The study proposes a three-
tiered set of practical solutions: Strategic-Planning level (e.g., updating urban vulnerability maps,
developing integrated design codes); Urban-Spatial Design level (e.g., widening key alleys,
designing secure open spaces, deploying smart barrier systems); and Executive-Managerial level
(e.q., retrofitting vulnerable structures, installing integrated smart surveillance, promoting citizen
awareness and participation). Limitations include the geographical specificity of the case study,
limited access to detailed structural data, and the use of purposive expert sampling affecting
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statistical generalizability. Future research directions are suggested in technical-engineering (e.g.,
blast simulation), smart technology (e.g., 10T, Al for crowd analysis), and comparative-
interdisciplinary studies.
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