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Structural Vulnerability of Cities to Earthquakes Using Geographic
Information Systems (GIS): (A Case Study of Juyom City)

Abstract

Earthquakes are among the most destructive natural hazards, posing a significant threat to
urban fabrics. Juyom City, located in Fars Province, is highly vulnerable due to its geological
and structural characteristics. This study aims to assess and map the urban vulnerability of
Juyom to earthquakes through an integrated approach combining the Analytical Hierarchy
Process (AHP) and Geographic Information System (GIS). Required data were obtained from
the 2016 statistical block information and official spatial layers. Assessment indicators were
selected based on a literature review and expert judgment, covering three dimensions: structural
characteristics (5 sub-criteria), geological characteristics (3 sub-criteria), and urban
characteristics (3 sub-criteria). Pairwise comparison consistency ratios for all dimensions were
below 0.1, confirming acceptable consistency.The results indicated that in the structural
dimension, number of floors (weight = 0.321) and building density (weight = 0.311) had the
greatest impact on vulnerability, whereas year of construction (weight = 0.048) had the least.
In the geological dimension, soil type (weight = 0.540) was the most influential factor, while
distance from fault lines (weight = 0.163) was the least. In the urban dimension, infrastructure
quality ranked first (weight = 0.500). Spatial correlation analysis revealed a strong positive
correlation between the composite vulnerability index and building density (r = 0.82) as well
as number of floors (r = 0.79).The spatial analysis demonstrated that approximately 27.6% of
the city’s area falls within the “very high” vulnerability zone, 33.4% in the “high” zone, 25.1%
in the “moderate” zone, and only 13.9% in the “low” zone. These findings highlight the urgent
need for structural retrofitting, improvement of construction quality, and upgrading of urban
infrastructure to reduce earthquake-induced risks in Juyom.

Keywords: Urban vulnerability, Earthquake, Analytical Hierarchy Process (AHP), GIS,
Juyom City
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