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ABSTRACT

Passive defense, recognized as a critical mechanism for alleviating the susceptibility of
essential infrastructures and human communities to natural, anthropogenic, and biological
hazards, occupies a unique and significant role within strategic planning paradigms. In light
of the fact that a plethora of studies are conducted annually within this field, a bibliometric
evaluation of these scholarly endeavors is considered imperative. Hence, the principal aim of
this investigation is to delineate the conceptual architecture of Persian research related to
passive defense as indexed in the (ISC) database, while concurrently identifying prominent
subdomains and multifaceted dimensions of the passive defense framework. The inquiry
scrutinizes the academic landscape of this field from 2005 to 2023, pinpointing fundamental
research clusters, conceptual dimensions, and pivotal themes within each cluster. This
research utilizes bibliometric methodologies and co-word analysis to examine 615 documents
extracted from the (ISC) database, with the objective of charting trends in passive defense
scholarship throughout the designated timeframe. Cluster analysis and strategic diagrams
were employed to visually represent the conceptual framework of the research, delineate
subfields, and investigate interrelationships among them. The conceptual architecture of
passive defense research encompasses 11 clusters: Fundamentals of passive defense, Urban
planning and passive defense, Urban architecture and passive defense, Vulnerability and
passive defense, Security and passive defense, Passive defense and crisis management, Active
defense paradigms, Medical centers and passive defense, Emergencies and passive defense,
Passive defense and information & communication technology, and Location planning and
passive defense. Furthermore, the examination of articles published over the past 19 years
has illuminated emerging topics within the discipline. The findings indicate a gradual
transition in passive defense research from foundational theories to increasingly intricate,
interdisciplinary themes, reflecting shifting priorities and challenges. This study furnishes
policymakers and scholars with valuable insights to formulate strategic frameworks, identify
research deficiencies, and direct future inquiries into passive defense. It accentuates the
growing convergence of passive defense with various academic disciplines, thereby
underscoring opportunities for innovation and policy harmonization.

Active defense patterns, Conceptual structure of passive defense, Crisis management, Science
mapping, Islamic world science citation center (1SC).
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Introduction

assive defense encompasses a variety of domains, including the safety of infrastructure,
management of crises, design of urban environments, cybersecurity, social resilience, and
the integration of emerging technologies. Each of these domains comprises specialized
concepts and terminologies, the interrelations of which can yield a more profound
comprehension of the knowledge architecture within this discipline. Nonetheless, the
heterogeneity and extensive scope of these domains have culminated in fragmented and
disjointed research efforts, thereby impeding the establishment of comprehensive
frameworks in this sphere. Prior investigations have frequently been constrained in their
focus, examining subjects within narrow and incomplete frameworks. Such constraints
have led to a deficiency in the holistic understanding of the knowledge architecture and
the interconnections among pivotal concepts in passive defense. The lack of an exhaustive
analysis of concepts pertinent to passive defense creates obstacles in devising effective
strategies and establishing priorities for action. Co-word analysis, which facilitates a more
nuanced comprehension of the prevailing knowledge architecture, can serve as a
foundation for the formulation of effective strategies in passive defense. Furthermore, co-
word analysis can function as a potent instrument for elucidating innovative perspectives
and strategizing efficiently within this field, thereby delineating a pathway for scientific
advancement in this arena.

Research Method

This research endeavor was executed through the application of bibliometric analysis.
The processing of data was accomplished utilizing VOSviewer, UCINet, and BibExcel
software tools. The dataset pertinent to this investigation was obtained from the Islamic
World Science Citation Center (ISC) database through the employment of the keyword
Futures Studies. The retrieved dataset, which encompasses a period of 19 years from 2004
to 2023, comprised a total of 615 documents. Within these documents, the authors utilized
2,705 distinct keywords. Subsequent to the extraction of keywords, processes of
standardization and normalization of concepts were conducted. Following the
standardization protocol, a total of 1,143 unique keywords were retained. By the
implementation of a selection threshold, a 147x147 matrix was formulated. The diagonal
elements of this matrix were designated to possess a value of zero. Cluster analysis
utilizing the k-means methodology within the VOSviewer software was employed for the
purpose of mapping.

Results & discussion

From the 615 documents examined, a total of 2,705 keywords were discerned. Following
thorough analysis and standardization procedures, 1,143 unique keywords were retained.
The keywords passive defense, vulnerability, and location-allocation were ranked first
through third, with respective frequencies of 552, 70, and 52. The term passive defense,
which occurred 552 times, emerged as the preeminent keyword, indicating its status as a
central theme within the scholarly discourse in this domain. The pronounced frequency of
passive defense underscores the significant interest that researchers have devoted to this
subject within the societal context. Consequently, it is imperative to engage in educational
initiatives and awareness campaigns regarding the concept and scope of passive defense.
The initial quadrant of the strategic diagram encompasses clusters such as general
principles of passive defense (1), urban planning and passive defense (2), and
vulnerability and passive defense (4). Owing to their elevated centrality and density, these
clusters are acknowledged as the principal themes within this field. Cluster (1), which
exhibits the highest centrality, occupies a crucial position within the co-word network and
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encompasses the foundational concepts of passive defense. Within this cluster, the notion
of passive defense, characterized by its substantial weight, assumes paramount importance
and constitutes the core of this cluster. These three clusters dominate a significant portion
of the network and are instrumental in elucidating the structure and evolution of passive
defense strategies. The second quadrant of the strategic diagram includes clusters such as
operational defense patterns (7), medical centers and passive defense (8), and location-
allocation and passive defense (11). Although these clusters retain a high degree of
cohesion, they possess lower centrality compared to those in the first quadrant, thereby
being classified as smaller specialized segments within the passive defense domain.
Notwithstanding their diminished centrality, these clusters harbor considerable potential
for impacting the field of passive defense. The third quadrant of the strategic diagram
encompasses clusters such as urban architecture and passive defense (3), security and
passive defense (5), passive defense and crisis management (6), unforeseen events and
passive defense (9), and passive defense and information and communication technology
(10). These clusters are regarded as either emerging or waning segments within the
network, signifying that, while relevant to passive defense, they have not yet attained
sufficient establishment or are at risk of diminishing relevance. These clusters possess the
capacity to evolve into significant research domains but presently demonstrate lower
density and centrality in comparison to the clusters located within the first and second
quadrants. The fourth quadrant of the strategic diagram contains clusters that remain in a
nascent state but exhibit the potential to develop into major sections. In this investigation,
no clusters were allocated to this quadrant, indicating a lack of concepts undergoing
formation that have not yet secured a distinct position within the passive defense network.
The absence of clusters in this area suggests that research endeavors in passive defense
have predominantly concentrated on established or developing concepts.

Conclusion

The examination of diverse clusters within the realm of passive defense indicates that this
field is significantly reliant on the interrelations among various concepts. These clusters
illustrate that passive defense constitutes an interdisciplinary subject that spans from
foundational principles to specialized applications across numerous domains. Based on
the findings derived from the strategic diagram, clusters such as urban architecture and
passive defense, security and passive defense, passive defense and crisis management,
unforeseen events and passive defense, as well as passive defense and information and
communication technology are classified as emergent topics. Consequently, it is advisable
for researchers to orient their investigations toward the previously mentioned areas
delineated in this study.
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Table 1. Twenty Most Frequently Used Concepts in the Domain of Passive Defense
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Table 2. Authors with the highest number of published articles
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Table 3. Journals with the most publications on passive defense
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Table 4. High-frequency passive defense keyword pairs
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Figure 1. Co-word map of the passive defense
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Figure 2. Co-word map of the passive defense
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Table 5. Thematic clusters and sub-domains of passive defense
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Table 6. Density and centrality of clusters in the passive defense co-word network
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