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Emergency management encompasses response, handling, recovery, and restoration after emergencies such as natural
disasters and technological accidents. Challenges such as unfamiliar environments, unpredictable developments, and
sudden occurrences often impede the effective implementation of accident emergency management. While risk
perception and assessment are critical for pre-accident prediction and prevention, their practical integration with
emergency management remains fragmented. This disconnect results in frontline emergency management practitioner
still relying on experience-based methods, while accident risk management professionals struggle to provide actionable
insights.

This review aims to bridge the gap between risk perception/assessment and emergency management, enabling risk
insights to guide emergency management while improving efficiency and effectiveness. By proposing a risk-driven
emergency management system, this review can serve as a vital resource for accident emergency management
practitioners and researchers.It will also provide new approaches for emergency management practitioners, helping to
promote the research and development of innovative methods and tools.

This review will be structured into six sections: 1. Introduction to risk and emergency management: background, key
concepts, case studies, and the paper's academic and practical significance. 2. Literature review and framework
development: a synthesis of risk perception and assessment models, and emergency management theories to establish a
risk-driven accident emergency management system. 3. Algorithmic applications in emergency evacuation: enhancements
through path planning algorithms based on risk perception and assessments. 4. Optimized emergency shelter allocation:
advanced genetic algorithms for site selection based on risk perception and assessments. 5. Regional land-use planning
for emergency readiness: the application of risk-based Thiessen polygons for spatial efficiency. Sections 3~5 include
actual case studies to demonstrate the practical applications of the risk-based emergency management methods. 6.
Conclusion and future outlook: summary and recommendations for improving the risk-driven accident emergency
management system.
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