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Assessing the vulnerability of urban fabric to earthquakes: An
analysis of the small town of Joyom

Abstract

In an age marked by rapid urbanization and escalating natural hazards, assessing the seismic vulnerability of
cities—particularly small towns—is vital. This study investigates the town of Joyom, located in southern Iran, as
a representative of small urban centers prone to earthquake damage due to weak infrastructure and inadequate
planning. The research adopts a descriptive-analytical methodology and is classified as applied research.

A total of 'Y vulnerability criteria were identified through literature review and expert input. These were weighted
using the SWARA method, and integrated via the Fuzzy Gamma overlay in ArcGIS to produce a vulnerability
zoning map. Among the criteria, population density (+,*1Y%), non-resistant buildings (+,+1°A), and the elderly
population (+,+ 1 £A) were found to have the greatest influence on vulnerability.

Findings reveal that Y37 of Joyom lies in high-risk zones, highlighting its relative instability. The environmental
dimension showed the highest vulnerability at YVZ, followed closely by the economic dimension at Y'Y7, indicating
critical weaknesses in both areas. The physical dimension, despite some compliance with construction standards,
still requires major infrastructure enhancement. In contrast, the social dimension exhibited relatively lower levels
of vulnerability, reflecting stronger community cohesion.

The study emphasizes the need for integrated risk reduction policies, focusing on environmental management,
economic support, urban infrastructure reinforcement, and community engagement. Practical recommendations
include restricting construction near seismic fault zones, allocating safe land for key facilities, retrofitting old
buildings, and public education on earthquake preparedness.

This research contributes to broader disaster resilience discourse and offers a framework that can be adapted to
similarly vulnerable small towns. The ultimate goal is to reduce human and economic losses through data-driven
planning and proactive mitigation strategies.

Keywords: Earthquake, Vulnerability, SWARA Model, Fault Line, Joyom
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