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 Aviation psychology is a critical field of study that focuses on understanding the mental 

and emotional states of pilots during high-stress situations. One specific aspect of this 

field is the psychological response of pilots to extreme weather conditions, such as 

turbulence and thunderstorms, which present unique challenges. Despite existing 

studies on stress and performance in aviation, little is known about the subjective, 

emotional experiences pilots undergo when faced with extreme weather. This study 

seeks to address this gap by exploring how pilots emotionally and cognitively respond 

to such situations. Using an interpretative phenomenological analysis (IPA) approach, 

we explore the lived experiences of pilots during extreme weather, focusing on the 

emotional and psychological dynamics involved. Through in-depth interviews with ten 

commercial airline pilots—all male, with an average age of 42—the study reveals 

significant stress, anxiety, and fatigue, alongside coping mechanisms such as cognitive 

reframing and teamwork that help pilots manage these challenges. Our findings 

contribute to a deeper understanding of pilots’ psychological experiences and highlight 

the importance of mental health support within the aviation industry. The results also 

offer valuable implications for practice, including the enhancement of pilot training 

programs to better prepare for psychological stressors, as well as the development of 

policies aimed at supporting pilot mental health during adverse weather conditions. 
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INTRODUCTION  

Extreme weather presents a significant psychological challenge in aviation, directly influencing 

pilots’ mental well-being and professional performance. Pilots, who are essential to the safety and 

operation of commercial air travel, frequently encounter weather phenomena such as turbulence, 

thunderstorms, and poor visibility. These unpredictable conditions often trigger elevated stress and 

anxiety levels, posing risks that extend beyond physical safety. Despite advancements in aviation 

technology and safety protocols, limited research has addressed the psychological consequences of 

extreme weather on pilots. 

This study focuses on the subjective experiences of commercial airline pilots navigating these 

high-stress situations, seeking to fill a gap in aviation psychology literature. While existing research has 

thoroughly examined the technical and procedural dimensions of flying in adverse weather, few studies 

have captured pilots’ personal psychological responses and coping mechanisms. Understanding these 

responses is crucial, as they influence not only real-time decision-making but also long-term mental 

resilience, professional functioning, and well-being. By exploring pilots’ lived experiences, this 

research aims to provide deeper insight into the psychological dynamics triggered by extreme weather, 

thereby informing future practices in pilot training and support systems. 

Given the complexity of the psychological and emotional processes involved, there is a clear 

need for a deeper exploration of pilots' subjective experiences. The phenomenological approach, with 

its focus on lived experience, offers a unique opportunity to understand the emotional landscape that 

pilots navigate during extreme weather events. By capturing the essence of these experiences, this study 

aims to provide insights that are crucial for enhancing both pilot well-being and aviation safety 
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protocols. As such, exploring the meaning behind pilots' reactions to extreme weather is essential for 

both advancing the field of aviation psychology and addressing broader societal concerns about mental 

health in high-stress occupations. 

Research into the subjective experiences of individuals facing extreme situations, such as pilots 

encountering severe weather, has become an increasingly significant area within the broader field of 

psychology and aviation studies. Understanding how pilots experience the psychological demands of 

navigating extreme weather conditions is essential for improving both the operational safety and mental 

health of aviation professionals. The complexity of these experiences, which include emotional and 

cognitive responses, makes them an important subject for qualitative research. As a result, the 

phenomenological approach, with its focus on lived experiences and the interpretation of meaning, has 

gained prominence as an effective methodology for exploring such subjective phenomena. 

However, exploring the deep meaning behind pilots' emotional responses to extreme weather 

poses several methodological challenges. Traditional research methods, especially quantitative 

approaches, often fail to capture the nuanced emotional and psychological dimensions of these 

experiences. While statistical data may reveal patterns in performance or stress levels, they do not offer 

the rich, detailed insights necessary for understanding the internal emotional landscapes of pilots in 

these situations. The limitations of quantitative approaches are particularly apparent when attempting 

to interpret the lived experience of pilots under stress, as they cannot provide the depth of understanding 

that is necessary to grasp the true impact of these extreme conditions on mental health and decision-

making. 

Furthermore, previous qualitative research in aviation psychology has often overlooked the 

essence of the subjective experiences of pilots, focusing instead on general outcomes or behaviors rather 

than the underlying emotional and cognitive processes. As a result, much of the existing literature fails 

to address the full depth of pilots' emotional and psychological responses. This highlights the need for 

a more focused and comprehensive approach, such as phenomenology, which allows for the exploration 

of the personal, lived experiences of pilots in a way that can uncover the full range of psychological 

and emotional impacts of flying through extreme weather conditions. Phenomenology's ability to 

capture and interpret these complex and deeply personal experiences is crucial for advancing our 

understanding in this area. 

In the context of understanding the psychological dynamics pilots experience during extreme 

weather conditions, existing research has predominantly relied on practical, outcome-focused 

approaches. These include quantitative measures of stress and performance, as well as observational 

studies that capture behaviors during adverse weather situations. While these methods provide valuable 

insights into the broader impacts of extreme weather on pilots' performance, they fall short in capturing 

the nuanced and subjective nature of pilots' lived experiences. The existing solutions tend to overlook 

the internal emotional and cognitive processes, which are vital to understanding how pilots truly 

experience and make sense of these challenging situations. 

Despite the practical relevance of these approaches, they do not provide a deep, rich 

understanding of the meanings that pilots attach to their experiences in extreme weather conditions. For 

example, while stress levels and performance metrics are important, they do not reveal how pilots 

emotionally navigate these conditions, how their past experiences shape their responses, or the 

psychological toll that may accumulate over time. This lack of depth in understanding is a significant 

gap in the literature, particularly in a field that is as complex and human-centered as aviation. 

The alternative approach that this study advocates is the adoption of phenomenology, which 

offers a more holistic and in-depth exploration of these subjective experiences. By focusing on how 

pilots interpret and give meaning to their emotional and psychological responses in the context of 

extreme weather, phenomenology allows for a richer, more comprehensive understanding of the 

phenomenon. This methodology is particularly well-suited to uncover the underlying psychological 

mechanisms, emotional states, and coping strategies that shape pilots' behavior during high-stress 

situations. As such, it holds the potential to bridge the gap in existing research, offering a more profound 

understanding of the psychological dynamics at play and providing a foundation for improving both 

mental health support and operational safety in the aviation industry. 
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Existing research on the psychological experiences of pilots during extreme weather conditions 

has primarily focused on quantitative measures such as stress levels, performance metrics, and 

behavioral observations. Studies have highlighted the physical challenges pilots face, but there is a gap 

in exploring the internal, subjective experience of pilots during these high-stress situations. Research in 

aviation psychology (e.g., Smith et al., 2018; Yang & Zhou, 2021) has generally emphasized the 

cognitive and physical impacts of extreme weather, with limited attention paid to the emotional and 

psychological dimensions. These studies have provided a broad understanding of how pilots handle 

difficult weather, but they do not capture the full depth of personal experience. This research, therefore, 

sets the stage for a more profound exploration of the lived experiences of pilots, particularly using 

phenomenology as a methodological approach. 

This study adopts a phenomenological approach, specifically Interpretative Phenomenological 

Analysis (IPA), to address the knowledge gap in understanding pilots' emotional and psychological 

responses during extreme weather. Phenomenology allows for an in-depth exploration of how pilots 

perceive and interpret their experiences, providing rich, qualitative data that offers insight into the 

meaning they attach to these stressful events. By focusing on the lived experiences of pilots, this 

approach unveils not just their behavioral responses, but also their internal emotional landscapes, coping 

mechanisms, and the impact of these experiences on their mental well-being. IPA is well-suited to the 

research question because it emphasizes the interpretation of personal narratives, making it possible to 

understand the unique ways pilots make sense of the extreme conditions they encounter. This approach 

answers the knowledge gap by providing a richer, more comprehensive understanding of the 

psychological dynamics involved. 

The article is structured to provide a clear and systematic exploration of the phenomenon under 

study. Following this introduction, the context of the phenomenon will be discussed, detailing the nature 

of extreme weather conditions in aviation and their psychological implications for pilots. The 

methodology section will outline the phenomenological approach, including the sampling process, data 

collection techniques (in-depth interviews), and the IPA analysis framework. The results will present 

the themes that emerged from the interviews, followed by a discussion on the implications of these 

findings for both pilot well-being and aviation safety. Finally, the article will conclude by offering 

recommendations for future research and practical applications in aviation psychology and training. 

 

RESEARCH METHODS  

Study Design 

This research employs a phenomenological approach to investigate the psychological dynamics 

pilots experience when confronted with extreme weather conditions during flight. Phenomenology, with 

its focus on exploring subjective experiences, is particularly well-suited for capturing the lived 

experiences of pilots, who navigate complex emotional and cognitive challenges in high-pressure 

environments. This design facilitates an in-depth exploration of the meaning pilots attach to their 

experiences in extreme weather, providing rich insights into how such experiences influence their 

psychological state, decision-making, and overall well-being. The specific approach used in this study 

is interpretative phenomenology (IPA), which allows for a detailed examination of how pilots make 

sense of their lived experiences. IPA emphasizes the interpretation of participants' descriptions and is 

appropriate for understanding the ways in which individuals interpret their personal experiences in the 

context of their professional roles. 

Participants 

The participants of this study were ten commercial airline pilots (all male, aged 35–51, mean 

age 42) with varied professional and educational backgrounds. All held valid Airline Transport Pilot 

Licenses (ATPL), and their flying experience ranged from domestic low-cost carriers to international 

long-haul operations. Their average total flight hours ranged between 6,000 and 14,000 

hours.Participants were selected through purposive sampling, ensuring that each pilot had relevant 

experience with navigating severe weather such as turbulence, thunderstorms, or low visibility. The 

inclusion criteria were: 
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1. Commercial airline pilots with a minimum of 5 years of flying experience. 

2. Pilots who have flown through extreme weather conditions at least once in the past year. 

Exclusion criteria included: 

3. Pilots with fewer than 5 years of experience or those without recent exposure to extreme 

weather. 

4. Pilots who had been grounded or no longer flew due to health issues. 

This sample size was deemed sufficient for achieving thematic saturation, a concept central to 

qualitative research. As suggested by Guest, Bunce, and Johnson (2006), saturation can be reached with 

as few as six to twelve interviews in phenomenological studies, particularly when participant 

experiences are relatively homogenous. In this study, no new codes or themes emerged beyond the 

eighth interview, affirming the adequacy of the sample. 

Data Collection 

Data were collected through semi-structured in-depth interviews, which allowed participants to 

share their personal experiences and perceptions in their own words while providing the flexibility to 

probe deeper into specific areas of interest. Interviews were conducted in a private, comfortable setting 

to ensure participants felt at ease. Each interview lasted approximately 60 to 90 minutes and was audio-

recorded with the consent of the participants. The interview guide was developed through a multi-stage 

process that included literature review, internal piloting with two retired pilots, and expert validation 

by two aviation psychologists and a qualitative research methodologist. Their feedback ensured that the 

questions were contextually relevant, clearly worded, and capable of eliciting rich narrative responses. 

The guide included open-ended questions, such as: 

1. “Can you describe your experience during a flight through extreme weather?” 

2. “How did you feel during the worst turbulence you’ve encountered?” 

3. “What coping mechanisms did you rely on during those moments?” 

In addition to the interviews, field notes were taken to capture observations and reflections that 

emerged during the discussions, providing additional context to the verbal data. No standardized 

instruments were used in data collection beyond the developed interview guide, which was designed 

specifically for this study. 

Data Analysis 

Data were analyzed using Interpretative Phenomenological Analysis (IPA), which is a widely-

used approach in phenomenological research that focuses on identifying themes and understanding how 

participants interpret their experiences. The process began with transcribing the interview recordings 

verbatim, followed by an initial reading to gain a holistic understanding of the data. The transcripts 

were then read multiple times to identify significant statements and meanings, which were coded and 

grouped into themes. These themes were further analyzed to interpret the underlying psychological 

dynamics that the pilots experienced when facing extreme weather conditions. The analysis was 

facilitated using NVivo software, which helped to organize the data and identify recurring patterns 

across interviews. The final themes were validated through member checking, allowing participants to 

confirm that their experiences were accurately represented. 

Ethics 

Ethical approval for the study was obtained from the relevant research ethics committee. All 

participants were provided with detailed information about the study's purpose and the voluntary nature 

of their participation. Informed consent was obtained from each participant, ensuring that they 

understood their right to confidentiality and the option to withdraw at any time without consequence. 

Data were anonymized to protect participants' identities, and all audio recordings and transcripts were 

stored securely. The study adhered to the ethical standards outlined by the Declaration of Helsinki and 

followed all relevant international and local guidelines for conducting research with human participants. 

 

RESULTS  
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The results of this study, based on in-depth interviews with ten commercial airline pilots, reveal 

the complex and multifaceted psychological dynamics pilots experience when confronting extreme 

weather conditions. The following themes emerged from the data analysis: Stress and Anxiety Under 

Extreme Conditions, Coping Strategies and Decision-Making, and Long-Term Impact on Well-being. 

These themes illustrate the deep emotional and psychological experiences that shape pilot behavior and 

performance during these challenging scenarios. 

Stress and Anxiety Under Extreme Conditions 

The pilots consistently reported experiencing heightened levels of stress and anxiety when 

encountering severe weather conditions such as turbulence, thunderstorms, and low-visibility situations. 

These extreme conditions, which often occur unexpectedly during flight, force pilots to rely heavily on 

their training and experience. One pilot expressed this tension: 

“When turbulence hits unexpectedly, it’s like a shock to the system. Your heart races, your 

body tenses, and it’s difficult to focus on anything other than making sure the plane stays stable. The 

pressure can be overwhelming, especially when the weather is beyond what you expected.” 

Another pilot shared how anxiety manifests when navigating through dangerous conditions: 

“It’s not just about handling the aircraft. It's the mental burden—wondering if the storm will 

escalate, if the passengers are safe, or if my decisions will lead to something worse. That uncertainty 

lingers long after the storm has passed.” 

These reflections highlight how weather extremes not only challenge pilots’ technical skills but 

also induce a significant psychological burden, influencing their emotional state and decision-making 

processes during flight. 

How to manage stress and anxiety during severe weather conditions? 

 



Journal of Multidisciplinary Research and Innovation 
Vol. 1 No. 5 Mei 2025 

 

 

Journal Homepage : https://journals.ai-mrc.com/jmri  
 

 
 

 
 

 
 

Coping Strategies and Decision-Making 

Despite the psychological strain, pilots have developed various coping mechanisms to manage 

the stress associated with extreme weather. The interviews revealed that the primary strategies involve 

cognitive reframing and procedural reliance. One pilot noted: 

“I’ve learned to focus on what’s within my control—checking weather reports, following the 

protocols. The moment you start to panic or overthink, you lose focus, and that’s when mistakes 

happen.” 

Another coping mechanism discussed was the role of teamwork, particularly the 

communication and coordination between pilots and the cabin crew. One respondent remarked: 

“It’s about maintaining clear communication. Knowing my co-pilot has my back, that gives me 

peace of mind. It’s a team effort. We support each other during critical moments.” 

These coping strategies help pilots maintain their focus and effectiveness under pressure, 

although the emotional toll can still be felt. The pilots explained that their decisions during extreme 

conditions are shaped not only by their technical knowledge but by their emotional regulation and 

experience in similar situations. 

Long-Term Impact on Well-being 

The long-term psychological effects of consistently flying in extreme weather conditions were 

also a significant point of discussion. Many pilots reported feelings of chronic stress and fatigue, 

particularly following flights that involved intense weather challenges. One pilot shared: 

“The mental exhaustion after flying through difficult weather can linger for days. Sometimes it 

feels like you’re carrying the weight of those experiences with you long after you land. It’s not just 

physical fatigue, but the mental drain of constantly being alert.” 

Another pilot elaborated on the psychological toll: 

“After years of flying, you become accustomed to handling these situations, but you also notice 

the strain it puts on you. The stress accumulates, and it’s harder to relax when you’re not flying. It’s a 

feeling that stays with you.” 

These insights suggest that the psychological impact of handling extreme weather may not only 

affect pilots' immediate performance but may also contribute to long-term mental health challenges. It 

emphasizes the need for mental health support and coping mechanisms that address the sustained 

pressure pilots face in their professional lives. 

The findings of this study underscore the psychological complexity pilots face when 

encountering extreme weather conditions during flight. The themes of stress and anxiety, coping 

strategies, and long-term well-being reflect the significant emotional and cognitive demands placed on 

pilots, shaping their decision-making processes and overall performance. These insights provide a 

valuable understanding of the emotional landscape that accompanies extreme weather events in 

aviation. 

 

DISCUSSION  

This study provides valuable insights into the psychological dynamics that pilots experience 

when confronting extreme weather conditions. The findings reveal that pilots face significant emotional 

stress, anxiety, and mental fatigue during these high-pressure situations, which significantly impact 

their decision-making and overall well-being. These experiences are not only triggered by the physical 

demands of flying through severe weather, but also by the psychological burden of uncertainty and the 

constant need to manage both their own emotions and those of their passengers. The study answers the 

question posed in the introduction by illustrating how extreme weather conditions act as a psychological 

stressor, influencing pilots’ emotional states and decision-making processes. 

The research contributes to a deeper understanding of how pilots interpret and navigate these 

extreme weather events. The emotional and psychological responses to turbulence, thunderstorms, and 
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low-visibility situations are multifaceted and extend beyond the immediate physical challenges. The 

findings highlight that pilots engage in a complex process of emotional regulation, drawing upon coping 

mechanisms such as cognitive reframing and teamwork to manage stress and maintain control. These 

strategies allow pilots to mitigate the negative psychological impact of these extreme conditions, yet 

the long-term effects on their mental health suggest the need for more targeted support systems. This 

research, therefore, enhances our understanding of the personal, subjective experiences that underlie 

pilots' behaviors in the cockpit, and it underscores the importance of mental health resources within the 

aviation industry. 

When comparing these findings to existing literature, it becomes evident that while previous 

studies have explored the cognitive and performance-related aspects of pilots' responses to extreme 

weather, few have delved into the emotional and psychological depth of these experiences. Studies like 

those by Smith et al. (2018) and Yang & Zhou (2021) focused on physical and performance metrics, 

revealing how stress and fatigue impact pilot behavior. However, these studies did not fully explore 

how pilots psychologically process extreme weather situations, which this research addresses. 

Moreover, the findings align with the broader literature on occupational stress, which highlights the 

cumulative effects of high-stress environments on mental health (Johnson & Lee, 2019). This study 

expands on these concepts by focusing specifically on the subjective experience of pilots and 

demonstrating how their emotional responses can shape their professional roles. The findings contribute 

to a growing body of research that emphasizes the need for mental health support in high-risk 

professions like aviation. 

Explanation of Implications of Findings 

The findings of this study offer both scientific and practical implications, particularly in the 

realm of aviation psychology and pilot training. The emotional stress and anxiety experienced by pilots 

during extreme weather conditions significantly affect their decision-making, behavior, and mental 

well-being. This study highlights the need for comprehensive mental health support systems within the 

aviation industry, emphasizing the importance of addressing the psychological toll that high-stress 

situations like turbulence or low visibility can exert on pilots. The coping mechanisms identified, such 

as cognitive reframing and teamwork, suggest that pilots rely heavily on both personal emotional 

regulation strategies and collaborative support to manage stress effectively. These findings have broader 

societal and cultural implications, emphasizing the need for industries that operate under high-pressure 

conditions to prioritize mental health in their safety protocols. By understanding the emotional and 

psychological experiences of pilots, this research contributes to the growing recognition of mental 

health as a crucial component of occupational safety, particularly in high-risk professions like aviation. 

Study Limitations 

While this study provides important insights into the psychological experiences of pilots during 

extreme weather, several limitations must be acknowledged. First, the sample size of ten participants 

may limit the generalizability of the findings, as the experiences of a small group of pilots cannot fully 

represent the entire population of commercial pilots. Additionally, the study's focus on male pilots from 

a specific airline demographic means the findings may not fully capture the experiences of female pilots 

or pilots working in different cultural or organizational contexts. The study also relies on self-reported 

data, which may introduce biases related to memory, social desirability, or personal interpretation. 

Furthermore, while phenomenology is effective for exploring deep, subjective experiences, it does not 

provide a broad, quantitative understanding of the extent to which these psychological dynamics affect 

pilot performance across various settings. These limitations highlight the need for further research with 

larger and more diverse samples, as well as the incorporation of multiple methods to corroborate the 

findings. 

Prospective Statement for Future Research 

The findings of this study open up several avenues for future research. One potential direction 

is to explore the long-term psychological impact of consistently encountering extreme weather 

conditions, focusing on the cumulative effects of stress on pilots' mental health and career longevity. 

Future studies could also investigate how different types of extreme weather conditions (e.g., 
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thunderstorms versus turbulence) influence pilots' emotional responses and decision-making. Another 

valuable extension of this research could involve exploring the experiences of female pilots or pilots 

from diverse cultural backgrounds to better understand how these factors might shape their 

psychological responses to stress. Furthermore, research could explore the effectiveness of specific 

mental health interventions, such as mindfulness training or peer support programs, in helping pilots 

cope with the psychological demands of their profession. These directions could provide critical insights 

for the development of mental health strategies tailored to the unique challenges faced by aviation 

professionals. 

 

CONCLUSION  

In this study, the psychological dynamics experienced by pilots during extreme weather 

conditions were explored to address the gap in understanding how such situations affect their emotional 

and cognitive responses. The research revealed that pilots face significant stress, anxiety, and fatigue 

when navigating severe weather, which impacts their decision-making and overall well-being. It also 

highlighted the coping mechanisms pilots rely on, such as cognitive reframing and teamwork, to manage 

these stresses effectively. These findings contribute to the existing literature by providing a deeper, 

more holistic understanding of pilots' lived experiences during extreme weather, filling a gap left by 

previous studies that focused primarily on behavioral or performance-based outcomes.  

The study underscores the urgent need for aviation stakeholders—such as airline companies, 

regulatory bodies, and aviation training institutions—to prioritize the integration of psychological 

resilience training and mental health support into operational policies and pilot development programs. 

As a direction for future research, scholars are encouraged to examine the long-term psychological 

effects of recurrent exposure to extreme weather, assess gender-based or cultural differences in coping 

strategies, and evaluate the impact of structured mental health interventions across various aviation 

settings. By bridging the gap between psychological insight and aviation practice, this research serves 

as a foundational step toward more human-centered aviation safety and policy. 
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