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ABSTRACT

Received: 14 Jun 2026 This study aimed to examine the role of crisis management training in reducing air traffic control
Accepted: 23 Oct 2026 problems and to clarify its effects on preparedness, decision-making, emergency response,
First Available: 25 Oct 2026 organiza_ti_onal coo_rdination, a_md ope_rational safety. This_ systema_tic revjew examined_ library-based
and empirical studies concerning crisis management training and air traffic control published between
Final Publication: 23 Jul 2027 2020 and 2026. Relevant studies were searched in international and national databases, including
Scopus, ISC, ISI, ScienceDirect, Google Scholar, SID, Civilica, Magiran, and Irandoc. Studies were
screened according to predefined inclusion and exclusion criteria, including topical relevance,
Keywords availability of the full text, publication language, and consistency with the research objective.
Following the screening and eligibility assessment process, 14 studies meeting the required criteria
were included in the final synthesis. The synthesis of evidence indicated that crisis management
traffic control, crisis management, | training was associated with enhanced individual and organizational preparedness, improved
decision-making under pressure, faster and more accurate emergency responses, and a reduced
likelihood of human error. Systematic and scenario-based training also contributed to the
preparedness, operational standardization of operational behavior, stronger coordination among air traffic control units,
improved professional communication, and fewer fragmented or inconsistent decisions during
emergencies. The reviewed evidence further suggested that greater crisis awareness and preparedness,
enhanced capability for anticipating and detecting threats at an early stage, improved operational
resilience, and technology-supported training could reduce the severity, scope, and duration of
aviation-related disruptions. Crisis management training should be considered a strategic component
of safety management and professional competency development in air traffic control systems rather
than a supplementary educational activity. Its effectiveness is likely to increase when training
programs are continuous, scenario-based, realistic, and adapted to local and operational requirements.
Integrating crisis management training into the core education of air traffic controllers may reduce
operational problems by transforming knowledge into effective action, minimizing human error,
strengthening interunit coordination, improving preventive capacity, and increasing operational
resilience, thereby contributing to safer and more reliable air traffic management.
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EXTENDED ABSTRACT
INTRODUCTION

Air traffic control is one of the most safety-critical components of the aviation
system, operating within an environment characterized by high information density, severe
time pressure, technological interdependence, and the continuous need for precise human
judgment. The growth of air transportation, increasing flight density, limitations in airport
and airspace capacity, adverse weather conditions, failures in navigation and
communication systems, and shortages of specialized personnel have intensified the
operational complexity of air traffic management. Under such circumstances, even a
relatively limited disruption may generate cascading effects, including congestion, flight
delays, increased workload, communication difficulties, human error, and deterioration of
operational safety. Recent developments in air traffic control have therefore emphasized
the need to combine centralized and decentralized mechanisms in order to create more
flexible and responsive traffic-control structures capable of coping with changing
operational conditions (1). This requirement has become even more important with the
expansion of unmanned aerial vehicles and urban low-altitude airspace, where hybrid
traffic-control frameworks are increasingly required to manage heterogeneous traffic
streams and rapidly changing risk conditions (2). Consequently, crisis management should
be viewed as an integral component of air traffic control rather than as a supplementary
response activated only after an accident or major disruption.

Crisis situations in aviation may result from technical failures, communication
breakdowns, adverse meteorological conditions, sudden increases in traffic volume,
security threats, human errors, organizational deficiencies, or large-scale external events.
Such situations challenge conventional decision-making processes because personnel must
frequently act under uncertainty while maintaining both safety and continuity of
operations. The aviation industry's experience with previous crises demonstrates that
successful crisis response depends not only on technological infrastructure but also on
organizational learning, adaptability, coordination, and resilience (3). Crisis-management
capability has similarly been conceptualized as a combination of capacities for detecting
crisis signals, evaluating threats, reducing damage, protecting organizational credibility,
and sustaining effective performance during and after disruption (4). In high-reliability
organizations, preparedness for unexpected events, sensitivity to operational changes,
flexibility, and systematic learning from previous failures are considered essential
foundations of effective crisis management (8). These principles are particularly relevant



to air traffic control because controllers must continuously interpret changing information,
prioritize risks, and adjust operational objectives as circumstances evolve.

One of the central mechanisms through which organizations can strengthen crisis-
management capability is systematic training. Crisis-management training can reduce the
gap between knowing what should be done and being able to perform the correct action
under actual emergency conditions. In air traffic control, this distinction is crucial because
familiarity with procedures does not necessarily guarantee accurate implementation when
personnel are exposed to stress, cognitive overload, uncertainty, and limited decision time.
Research has shown that air traffic controllers may shift their priorities from efficiency
toward safety when operational risk increases, demonstrating the adaptive nature of
professional decision-making in safety-critical environments (5). Such adaptive behavior
can be strengthened through training that exposes personnel to realistic emergency
scenarios and enables them to practice prioritization, situational assessment,
communication, and rapid decision-making before real crises occur. Crisis preparedness is
also essential at the broader organizational level. Evidence from the aviation industry
indicates that airlines and operational organizations must maintain the capacity to modify
their procedures, respond to emergencies, and resume safe operations when conditions
change (9). Moreover, airport personnel may sometimes be required to assume additional
crisis-response responsibilities until specialized airline or emergency teams arrive, further
demonstrating the need for crisis-management competence across different organizational
levels (10).

The need for effective training has become more pronounced as air traffic
management incorporates increasingly sophisticated technologies. Contemporary air
traffic flow management relies on advanced optimization methods, data-intensive decision
support, and adaptive operational strategies designed to minimize delays while maximizing
the efficient use of available airspace (6). Network-based interventions may also improve
operational efficiency by modifying air-route structures and reducing unnecessary traffic
complexity (7). At the same time, artificial intelligence is creating new opportunities for
crisis prediction, decision support, and operational coordination, while also creating a need
for reskilling, upskilling, and improved digital literacy among aviation personnel (12).
Similarly, scalable and adaptive approaches to air traffic management, particularly in
emerging urban air mobility environments, require personnel who can interact effectively
with evolving technological systems (11). At the organizational level, crisis-management
performance is also influenced by structured planning, information systems, competent
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personnel, interorganizational coordination, and the standardization of training processes
(16, 17). Previous studies of traffic crises have emphasized coordination among responsible
organizations and the importance of integrated management structures (13, 14). Research
on aviation accidents has likewise highlighted the value of preventive policy development
and system-based approaches to improving flight safety (15), while studies of integrated
crisis management have indicated that structural weaknesses and poor institutional
coordination may undermine resilience (18). Communication is another essential
dimension, as inadequate or delayed crisis information can intensify uncertainty and
weaken the effectiveness of crisis response (19). Accordingly, a comprehensive assessment
of existing evidence is required to clarify how crisis-management training contributes to
safer and more resilient air traffic-control operations. The present study therefore aimed to
investigate the role of crisis-management training in reducing problems and risks
associated with air traffic control.

METHODS AND MATERIALS

This study was conducted as a systematic review of research addressing crisis-
management training, crisis preparedness, and problems associated with air traffic control
and aviation operations. Relevant library-based and empirical studies published between
2020 and 2026 were considered. Searches were conducted across national and international
information sources, including Scopus, ISC, ISI, ScienceDirect, Google Scholar, the
Scientific Information Database, Civilica, Magiran, Irandoc, and other relevant databases.
Persian- and English-language studies were considered when their full texts were available
and their objectives and findings were relevant to crisis management, aviation safety,
traffic management, organizational preparedness, or crisis-related training. Studies without
accessible full texts, duplicate records, conference materials available only as abstracts,
and publications lacking sufficient relevance to the subject were excluded. The initial
search identified 43 potentially relevant studies. Following title and thematic screening, 12
records were excluded, leaving 31 studies for further evaluation. Seven duplicate records
were subsequently removed, and the abstracts of 24 studies were reviewed. Seven studies
were excluded because their full texts could not be obtained. Seventeen full-text articles
were assessed for eligibility, five of which failed to satisfy the required inclusion criteria.
Two additional studies were identified through examination of the reference lists of eligible
publications. Ultimately, 14 studies were included in the final review. Their findings were
examined comparatively and synthesized according to recurrent themes related to
preparedness, decision-making, response performance, human error, organizational



coordination, prediction and prevention, operational resilience, and emergency
communication,

FINDINGS

The synthesis of the reviewed studies showed that crisis-management training has a
meaningful role in reducing problems associated with air traffic control through several
interconnected mechanisms. First, training enhanced individual and organizational
preparedness by familiarizing personnel with probable crisis scenarios, operational
responsibilities, emergency procedures, and expected response patterns. Trained personnel
were better positioned to recognize abnormal situations, identify priorities, and initiate
appropriate actions before operational disturbances escalated. Second, crisis-management
training improved the quality of decision-making under pressure. Scenario-based practice
enabled personnel to analyze rapidly changing conditions, evaluate alternative courses of
action, prioritize safety-related objectives, and avoid fragmented or emotionally driven
decisions.

The reviewed evidence further indicated that training increased both the speed and
accuracy of emergency responses. Repeated exposure to simulated or structured crisis
scenarios reduced uncertainty regarding responsibilities and enabled personnel to respond
more efficiently when rapid intervention was required. Another major finding concerned
human error. Crisis-management education contributed to reducing the likelihood of errors
associated with excessive cognitive workload, stress, inaccurate interpretation of
information, poor prioritization, and inconsistent implementation of procedures. By
transforming theoretical knowledge into practiced operational routines, training increased
the capacity of personnel to maintain concentration and apply standardized procedures in
high-pressure situations.

At the organizational level, crisis-management training strengthened coordination
among operational units. Clearer definition of roles, shared emergency scenarios,
standardized communication procedures, and improved understanding of the chain of
command reduced role ambiguity and conflicting actions. Training also enhanced the
ability of organizations to anticipate crises and identify early warning signals. This
facilitated movement from predominantly reactive crisis management toward preventive
and proactive management. Furthermore, the synthesis showed that training contributed to
operational resilience by increasing personnel adaptability, strengthening continuity of
operations, and improving the capacity of the system to recover from disruptions. Finally,
crisis-management training improved emergency communication by promoting clearer,
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faster, more standardized, and more actionable exchanges of information. Taken together,
the results indicated that the effectiveness of training was greatest when programs were
continuous, realistic, scenario-based, technologically updated, and adapted to the
operational conditions of the aviation system.

DISCUSSION AND CONCLUSION

The findings indicate that crisis-management training should be understood as a
multidimensional safety intervention rather than a narrow educational activity. Its
contribution to air traffic control emerges from the interaction of cognitive, behavioral,
organizational, and technological mechanisms. Training enhances preparedness by
ensuring that personnel have already encountered, analyzed, and practiced responses to
situations that might otherwise be unfamiliar during an actual emergency. This familiarity
reduces hesitation and helps transform written procedures into practical capabilities. The
Improvement in decision-making identified in the review can similarly be explained by the
development of structured mental models through repeated practice. When personnel have
learned how to classify threats, establish priorities, and select actions in simulated
emergencies, they are more capable of maintaining systematic decision processes when
exposed to real operational pressure.

The reduction of human error is particularly important because air traffic-control
problems frequently arise from interactions between technical conditions and human
performance rather than from isolated failures. Training cannot eliminate uncertainty or
operational pressure, but it can improve the ability of personnel to function effectively
under such conditions. The same principle applies to organizational coordination. Many
crises become more difficult to control when different units act according to incompatible
assumptions, unclear responsibilities, or poorly synchronized communication. Joint crisis
exercises can establish common expectations and clarify how information and authority
should move through the system.

The findings concerning prediction, prevention, and resilience also suggest that
effective crisis training should extend beyond emergency reaction. Personnel should be
trained to identify weak signals, recognize emerging operational bottlenecks, interpret
unusual system behavior, and intervene before a disturbance develops into a major crisis.
This preventive orientation is particularly important in air traffic control because early
corrective action may prevent consequences that would become difficult to manage once
aircraft separation, communication continuity, or network capacity is seriously
compromised. Furthermore, resilient performance depends on the capacity to adapt when



predetermined procedures are insufficient. Training should therefore develop both
procedural competence and controlled flexibility.

Overall, the review demonstrates that crisis-management training can reduce air
traffic-control problems by converting knowledge into operational performance,
decreasing human error, strengthening coordination among units, improving early
detection and prevention, increasing operational resilience, and enhancing communication
during emergencies. Crisis-management training should consequently be integrated into
the core professional development system for air traffic-control personnel rather than being
treated as an occasional supplementary program. Training programs are likely to achieve
the greatest impact when they are continuous, scenario-based, realistic, multidisciplinary,
supported by modern simulation technologies, regularly evaluated, and adapted to local
operational requirements. Establishing such an approach can strengthen the ability of air
traffic-control systems to maintain safety and continuity under unexpected conditions and
can contribute to a more resilient, coordinated, and reliable aviation system.
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