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Introduction 

escue and relief operations are 

inherently characterized by high levels 

of technical complexity, uncertainty, 

and rapidly evolving conditions that 

require the simultaneous application of 

diverse skills, tools, and decision-making 

strategies. Preparing rescue and relief  personnel 

for such environments necessitates training 

approaches that go beyond theoretical instruction 

and enable experiential learning under conditions 

that closely approximate real-world emergencies. 

In this context, specialized rescue training must 

integrate technical proficiency, operational 

coordination, decision-making under pressure, 

and adaptive responses to hazardous 

environments. 

Disasters do not follow predictable patterns; 

rather, they are shaped by uncertainty, 

nonlinearity, and dynamic interactions between 

multiple risk factors (1). Nevertheless, systematic 

post-incident analysis and the application of 

lessons learned frameworks allow for the 

identification of recurring empirical patterns and 

operational insights (2). These insights contribute 

to the development of standardized procedures 

and evidence-informed guidelines that enhance 

coordination, reduce operational errors, and 

improve response effectiveness (3). Such 

standards are typically grounded in a combination 

of individual competencies, technical expertise, 

appropriate use of equipment, and coherent 

operational strategies (4). 

A growing body of evidence highlights 

simulation-based training as a cornerstone of 

effective disaster preparedness. Simulation 

provides a safe yet realistic environment in which 

complex skills can be practiced without exposing 

trainees to actual risk (5,6). Recent systematic 

reviews confirm that simulation-based education 

significantly improves decision-making, technical 

performance, and crisis management capabilities, 

while also enhancing learners’ ability to cope with 

stress in emergency situations (6,7). Furthermore, 

simulation-based and scenario-driven training has 

been shown to strengthen team coordination, 

communication, and collective performance in 

high-risk operational settings (8). 

In addition to individual skill development, 

simulated environments enable structured 

evaluation of both individual and team 

performance, facilitating the identification of 

strengths and gaps, and supporting continuous 

improvement processes (2,5). These environments 

also enhance role clarity and foster greater 

confidence among aid workers, ultimately 

contributing to more efficient and coordinated 

field operations (8). 

In line with global efforts to strengthen 

disaster preparedness and build specialized human 

resource capacity, the Iranian Red Crescent 

Society (IRCS) implemented a national initiative 

between 2009 and 2011 to design and develop 
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five simulator-based rescue and relief  training 

complexes. This project aimed to establish 

modern, practice-oriented training infrastructures 

capable of enhancing aid workers’ operational 

readiness in responding to emergencies and 

disasters. 

These simulator structures were developed 

using integrated engineering and architectural 

designs to replicate a wide range of crisis 

scenarios within controlled settings. Such 

infrastructures enable immersive, scenario-based 

training that reflects the complexity and 

unpredictability of real incidents. Evidence 

suggests that repeated exposure to simulated 

scenarios enhances experiential learning, supports 

skill retention, and improves operational 

performance in real-world emergencies (5–7). 

Moreover, these facilities provide 

opportunities for iterative training, performance 

assessment, and refinement of operational 

strategies. This continuous learning cycle is 

essential for improving the effectiveness, 

adaptability, and resilience of disaster response 

systems (2,7). 

International organizations have increasingly 

emphasized the importance of simulation-based 

and scenario-oriented training, particularly in 

resource-constrained settings. The World Health 

Organization identifies simulation exercises as a 

key strategy for strengthening emergency 

workforce capacity, improving response quality, 

and enhancing the resilience of health systems (9). 

Accordingly, the design and implementation 

of simulator-based rescue and relief  training 

structures represent a transformative step toward 

modernizing disaster education and training 

systems. By supporting a shift toward evidence-

informed, scenario-driven, and practice-oriented 

approaches, such initiatives can significantly 

enhance the effectiveness, coordination, and 

resilience of disaster response operations. 
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