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Abstract

Radiological incidents are among the most complex and multidimensional crises in
the field of risk management, requiring a comprehensive, integrated, and reliable
system for prevention, preparedness, response, and recovery. Adopting a
comparative approach, this article examines the policies, institutional structures,
command and control systems, communication protocols, training practices, and
technologies employed in four selected countries: the United States, Japan, Canada,
and Russia. The study aims to extract lessons learned and propose a framework for
strengthening Iran’s radiological incident management system. The research
employs a descriptive-analytical and comparative methodology. Data were
collected from official reports, government documents, and international sources
and were subsequently reviewed and assessed by an expert panel. The findings
indicate that each country has adopted distinct approaches shaped by its governance
structure and historical experience. These include an emphasis on command
integration in the United States, institutional reforms and transparency in Japan,
federal-provincial coordination in Canada, and the rapid mobilization of resources
in the Russian Federation. Based on these findings, a set of institutional,
operational, and technological measures is proposed to support the localization and
improvement of Iran’s radiological incident management system.
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1. International Atomic Energy Agency (IAEA)
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1. National Incident Management System (NIMS)
2. National Response Framework (NRF)
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. Federal Emergency Management Agency (FEMA)

. Radiological Emergency Preparedness Program (REPP)
. National Response Coordination Center (NRCC)

. Emergency Alert System (EAS)

. Integrated Public Alert and Warning System (IPAWS)

. Department of Homeland Security (DHS)

. Chemical, Biological, Radiological, Nuclear (CBRN)
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1. Domestic Nuclear Detection Office (DNDO)

2. Radiological Dispersal Device (RDD)

3. Nuclear Regulatory Commission

4. Department of Energy (DOE)

5. National Nuclear Security Administration (NNSA)
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1. Radiological Assistance Program (RAP)

2. Aerial Measuring System (AMS)

3. Department of Defense

4. Civil Support Teams (CST)

5. Department of Health and Human Services (HHS)
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1. Radiation Emergency Medical Management System (REMM)

2. Strategic National Stockpile (SNS)

3. Office of the Assistant Secretary for Preparedness and Response (ASPR)
4. Unified State System for Emergency Prevention and Elimination (RSChS)
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1. Ministry of Emergency Situations of the Russian Federation
2. Rostechnadzor

3. Kurchatov Institute

4. RKhBZ Troops

5. Rosatom
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1. Burnazyan Federal Medical Biophysical Center
2. Nuclear Test Monitoring (NTM)
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1. Multi-Tiered C2

2. Inter-Agency Coordination

3. Nuclear Regulation Authority (NRA)

4. System for Prediction of Environmental Emergency Dose Information (SPEEDI)
5. Japan Alert System (J-Alert)
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1. Institute for Nuclear Safety of the Russian Academy of Sciences (IBRAE)
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1. Canadian Nuclear Safety Commission (CNSC)
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1. Federal Nuclear Emergency Response Plan (FNERP)
2. Incident Command System (ICS)

3. Alert Ready

4. Canadian Radiological Monitoring Network (CRMN)
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1. Nuclear Regulation Authority (NRA)
2. Emergency Response Support System (ERSS)
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1. WebEOC

2. RadResponder

3. National Atmospheric Release Advisory Center (NARAC)
4. Hazard Prediction and Assessment Capability (HPAC)
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2. Federal Radiological Monitoring and Assessment Center (FRMAC)
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1. Emergency Operations Centers (EOCs)
2. Emergency Action Levels (EAL)
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1. Personal Protective Equipment (PPE)
2. Tabletop — Functional — Full-scale
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