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Abstract
Introduction: Mazandaran Province, as one of the strategically significant regions in northern Iran, plays a crucial role in the country's development. Beyond
its considerable strategic importance, it serves as a major center for tourism, commerce, economic activities, and cultural exchanges. However, the current
distribution of infrastructuresin relation to population density and residential units appears to lack a coherent and systematic framework. This imbalance could
potentially hindertheprovince's long-term development and pose substantial challenges to national progress. Analysis of Provincial Infrastructure on a Regional
Geographic Scale and The.formulation of a territorial defense planning framework, leveraging the principles of passive defens e and incorporating tools such
as Geographic Information Systems (GIS) for analyzing the infrastructure of Mazandaran Province, holds undeniable significance. The realization of this
necessity facilitates strategic decision-making for experts and policymakers in safeguarding the province’s infrastructure against natural and man-made crises.
Additionally, it supports the balan€ed and, rational spatial redistribution of infrastructure—including economic, healthcare, and communication networks—in
alignment with population distribution and emerging demands across different geographic regions, thereby enhancing sustainable regional development.
Accordingly, this study adopts a systematic and structured approach to provide such an analysis of Mazandaran Province’s infrastructure, employing spatial
analysis models, passive defense parameters, and:GIS-based territorial defense planning strategies.

Materials and Methods: This study, In terms*of.research objectives, it falls within developmental studies, while in terms of methodology, it is clas sified as
descriptive research. The spatial scope ofthe study encompasses Mazandaran Province, and its thematic scope covers all provincial infrastructure, with relevant
information gathered through library research methads. To assess infrastructure vulnerability, the importance and identification of vulnerability indices for
each critical element in the province were determined“through.expert surveys, utilizing questionnaires and the network analysis process to assign we ightings
and determine significance coefficients. The expert pafielconsisted of 30 specialists, including: 10 experts in passive defense fromthe National Passive Defense
Organization, 10 graduate students specializing in political geogtaphy and passive defense, 10 local officials, including provincial and governmental experts.
Based on the survey results, a spatial assessment of vulnerability was conducted using Geographic Information System (GIS) software, leading to the
identification of vulnerable zones in Mazandaran Province. Ultimately, =a spatial risk analysis was performed to evaluate pote ntial hazards affecting critical
infrastructure across the province.

Results and Discussion: In this study, the primary vulnerability criteria include natural factors, biological and ecological aspects, accessibility and connectivity,
and proximity to existing infrastructure. Each of these criteria consists of multiple indicators, and each indicator is further subdivided into sub-indicators, which
are hierarchically weighted in assessment stages. According to network ‘analysis, the vulnerability scores are as follows: Proximity to infrastructure: 0.41
(highestimpact) Accessibility index 0.28 Biological index 0.18 Natural index 0143 (lowest impact) Results from raster-based computational modeling indicate
that the province can be classified into five distinct vulnerability zones: Very high,vulnerability zone covering 5,897 kn? (24.8%) High vulnerability zone
covering 10,136 km? (42.6%) Moderate vulnerability zone covering 5,081 km? (21.2%) Low vulnerability zone covering 1,916 kn¥? (8%) Very low vulnerability
zone covering 726 km? (3.4%) This classification highlights the spatial distribution of vulnerability across Mazandaran Province and emphasizes the need for
targeted infrastructure resilience strategies. Furthermore, the failure to recover vulnerable areas may lead to their further expansion in the future, resulting in
the classification of the entire provincial territory as a region of moderate to high vulnerability.

Conclusion: The findings of this study indicate that the concentration of Mazandaran Province®s inffastructure is predominantly located in the northern region,
running parallel to the Caspian Sea coastline. Moreover, over 60% of the province’s land area is highlywulnerable. Enhancing the spatial distribution stability
of Mazandaran’s infrastructure from a passive defense perspective—given its extensive dimensions—==depends on the application of spatial intelligence through
integrated systems, such as Geographic Information Systems (GIS), combined with strategic approaches. This integration can provide a comprehensive
understanding of vulnerability patterns and support effective decision-making in urban resilience and infrastructure protection. To address existing challenges
and enhance the resilience of urban infrastructure in Mazandaran Province within the framework of passiveidefense, the following recommendations are
proposed:Adopting a transformative and strategic management approach in the infrastructure sectorto align with passive defen se principles, Providing adequate
financial support to expand passive defense infrastructure and ensure its sustainability, Educating citizens on passive.défense frameworks and regulations to
promote public awareness and preparedness, Preventing the establishment of unnecessary new infrastructure in close proximity to existing facilities to minimize
vulnerability, Maximizing the utilization of underground and subsurface spaces for infrastructure placement, enhancing protection and security, Designing
multifunctional shelters and secure structures near critical and sensitive infrastructure to mitigate potential threats.
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