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Tehran, Iran’s most densely populated metropolis, is located within the Alpine—Himalayan
seismic belt and is exposed to significant earthquake risk. Paleoseismological
investigations of active faults in and around Tehran and the southern Central Alborz—
including the North Tehran, Taleghan, Mosha, Kahrizak, Robat Karim, Pishva, and young
Pardisan faults—have identified several potential seismic gaps. Together with evidence
from seismic-intensity data based on the Modified Mercalli Intensity (MMI) scale and
strong-ground-motion observations, these findings suggest the potential occurrence of
earthquakes with magnitudes of M > 5, warranting their consideration in seismic-risk
prioritization. Accordingly, seismic gaps in the Tehran region may represent potential
sources of future significant earthquakes. Beyond their physical consequences,
earthquakes may also generate secondary social and security challenges. Evidence from
national and international disasters indicates that post-disaster conditions can increase the
risk of theft, looting, and other antisocial behaviors, particularly where social and
economic vulnerabilities are pronounced. Such conditions may substantially increase
demands on police, emergency responders, and urban crisis-management systems. This
study adopts a mixed-method approach integrating geological, geophysical, temporal, and
social analyses. First, areas characterized by prolonged seismic quiescence were identified
within the Tehran region. Subsequently, drawing on social studies and evidence from
previous disasters, particularly the Bam earthquake, potential post-earthquake crime
scenarios were examined, and preventive strategies were developed with emphasis on
urban design, strategic deployment of security resources, and public preparedness and
education. The findings indicate that seismic gaps should be considered not only in
earthquake-hazard assessment and risk management but also as important spatial inputs
for pre-disaster security planning. Integrating seismic hazard, physical vulnerability, and
social vulnerability can support the identification of compound-risk areas and contribute to
improved post-earthquake resilience and security management in Tehran.
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Method

This study adopts a mixed-method approach, integrating quantitative and qualitative methods to
achieve its objectives. The identification and assessment of potential seismic gaps along active faults
in the Tehran region, particularly the North Tehran Fault and the Mosha Fault, were conducted using
the following datasets and analytical procedures. Historical and instrumental seismicity: Historical and
instrumental earthquake catalogs were compiled and analyzed to identify fault segments characterized
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by relatively low seismic activity over extended periods. Paleoseismological evidence:
Paleoseismological investigations, including the examination of geological evidence and fault-
trenching studies, were used to estimate the timing of the most recent major earthquakes and the
approximate recurrence intervals of significant seismic events along different fault segments. Geodetic
observations: Global Positioning System (GPS) and Interferometric Synthetic Aperture Radar (INSAR)
data were used to evaluate crustal deformation and estimate strain-accumulation rates across the fault
system. Fault segments exhibiting relatively high strain accumulation together with prolonged seismic
quiescence were considered potential seismic-gap candidates. Fault modeling: Numerical modeling
was employed to simulate fault behavior and assess the potential seismicity of different fault segments
based on the available geological, geophysical, and geodetic evidence. The integration of these
datasets and analytical approaches provides a more robust basis for identifying fault segments that
may have accumulated significant elastic strain and could potentially contribute to future moderate-to-
large earthquakes. This integrated framework also provides the foundation for subsequent assessment
of the spatial relationship between seismic hazard, physical vulnerability, and potential post-
earthquake security risks in Tehran.

Results

The findings demonstrate the need for a stronger conceptual and operational connection between
seismology and urban security planning in Tehran. Seismic gaps should be considered not only in
earthquake-hazard assessment and structural-risk reduction but also as important spatial inputs for
post-earthquake security planning. Their integration with physical and socio-economic vulnerability
can help identify areas where seismic impacts may coincide with heightened security challenges. This
requires the strategic integration of security considerations into urban planning and disaster
management rather than treating security as an additional component of existing plans. In particular,
the application of Crime Prevention Through Environmental Design (CPTED) principles in the
rehabilitation of deteriorated areas, public-space design, temporary shelter planning, and emergency
access can reduce opportunities for crime by improving natural surveillance, access control, territorial
definition, and environmental maintenance. Operational preparedness should likewise be based on
integrated risk assessment, combining seismic-hazard information with socio-economic vulnerability,
population density, critical infrastructure, and major gathering points. Pre-planned deployment
arrangements, alternative access routes, resilient communication systems, and clear coordination
mechanisms among security, emergency-response, and urban-management organizations can improve
the effectiveness of the initial response. Such plans should remain sufficiently flexible to
accommodate rapidly changing post-earthquake conditions. Several challenges must also be
recognized. Applying CPTED within Tehran’s dense and organically developed urban fabric may be
difficult, while security measures must be balanced with citizens’ rights, humanitarian access, and
equitable service delivery. Existing socio-economic inequalities may further intensify tensions and
complicate post-disaster security management. Overall, effective management of post-earthquake
crime in Tehran requires a shift from a predominantly reactive and security-centered approach toward
a preventive, integrated, and community-oriented framework. Combining seismology, criminology,
urban planning, and social sciences can provide a stronger basis for reducing compound vulnerabilities
and enhancing the long-term security and resilience of Tehran against major earthquakes.

Conclusions
Findings: Post-Earthquake Crime Scenarios

The present study adopts a mixed-method approach, integrating geological, geophysical, and social
data to examine the relationship between seismic gaps along Tehran’s faults and the potential for post-
earthquake crime. The findings are organized into two main categories: need-based crimes among
survivors and opportunistic crimes.

1. Need-based crimes among survivors: Evidence from the Bam earthquake and international
studies suggests that some post-earthquake theft and related offenses may arise from urgent survival
needs, particularly during the first hours and days following the disaster (Ahmadi Roozbeh et al.,
2024; Sheikhi et al., 2025). Areas associated with seismic gaps may experience severe physical



The Necessity of Security During Earthquakes ... | Bali Lashak et al. 149

damage, displacement, and disruption of access to essential resources, potentially increasing the
likelihood of such reactive behavior. These incidents are expected to decline as essential needs are
restored. Accordingly, preventive measures should include pre-planned aid-distribution points, rapid
supply networks, public preparedness and self-protection training, and trained community response
teams (CERTS) to support orderly and equitable access to essential resources.

2. Opportunistic and profit-motivated crimes: International research and experiences from major
urban disasters, including Haiti and Hurricane Katrina, indicate that opportunistic theft and looting
may occur alongside need-based offenses (Eslasan, 2020). Areas where seismic exposure overlaps
with dilapidated structures, high population density, narrow streets, extensive infrastructure disruption,
and concentrations of valuable assets may be particularly vulnerable. Reduced initial security capacity,
as emergency personnel prioritize life-saving operations, may further increase opportunities for
exploitation. Because these offenses may be more deliberate and targeted, their prevention requires a
structural and place-based approach, including appropriate deployment of security resources,
surveillance, CPTED-based environmental design, adequate lighting, controlled access to sensitive
facilities, and pre-exercised response plans addressing potential looting and disorder. Interagency
coordination between the police, IRGC, Red Crescent, and municipality for rapid response
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