Human Factors Disasters: Lessons from Aviation

1. Tenerife Airport Disaster (1977)

* What happened? Two Boeing 747s collided on the runway in fog.

¢ Human Factors issue: Miscommunication, authority gradient (co-pilot hesitant to
challenge the captain), and assumptions.

¢ Key takeaway: Clear communication and empowered team members save lives.

The Tenerife Airport Disaster is one of the most
studied examples of Human Factors failure in
aviation history, where multiple layers of human
vulnerability aligned with tragic consequences. A
key issue was the authority gradient—the KLM
captain, a senior and respected figure, made a
critical error by initiating takeoff without full
clearance, and his co-pilot and flight engineer
were hesitant to challenge him. This deference
reflects a lack of assertiveness training and an absence of psychological safety in
the cockpit. Compounding this was communication breakdown: ambiguous
phrasing and overlapping radio transmissions created confusion between the crew
and air traffic control, exacerbated by language differences and high workload.
Stress and time pressure added to the risk, activating amygdala-driven urgency,
where rational judgment can be compromised. Thick fog removed visual cues,
making the crew reliant entirely on verbal communication—an already fragile system
under strain. The disaster illustrates how even highly trained professionals can make
fatal errors when human limitations, environmental pressures, and poor system
design converge.

2. Air France Flight 447 (2009)

e What happened? The aircraft stalled over the Atlantic and crashed.

e Human Factors issue: Startle effect, poor situational awareness, and automation
confusion.

¢ Key takeaway: Training should focus on high-stress responses and understanding
systems.



The Air France 447 disaster highlights critical
Human Factors challenges that can arise in high-
stress, high-risk aviation environments. In the
cockpit, the flight crew was confronted with
conflicting, ambiguous data after airspeed
sensors iced over, leading to a rapid escalation of
stress and cognitive overload. This sudden influx
of alarms and unreliable information triggered a
startle response—a scenario where the
amygdala overrides the prefrontal cortex, impairing clear, rational decision-making.
The crew’s situational awareness was severely compromised as they struggled to
interpret automated feedback and coordinate responses under immense pressure.
Additionally, a lack of training for such high-altitude stall recoveries, compounded by
inadequate communication between team members, further deteriorated the
collective response. The disaster underscores the necessity for cockpit designs and
training programmes that account for human limitations, ensuring that even in crisis,
clear communication, proper training, and effective system design support robust
decision-making.

3. British Midland Flight 92 (1989 - Kegworth)

* What happened? Pilots shut down the wrong engine after hearing a noise.
¢ HF themes: Misdiagnosis, cockpit communication, decision-making under pressure.
¢ Key takeaway: Slow down under pressure—verify and communicate before acting.

The British Midland Flight 92 (Kegworth)
disaster in 1989 is a powerful example of how
Human Factors can lead to critical
misjudgements under stress. After experiencing
engine vibration and smoke in the cabin, the
flight crew mistakenly shut down the wrong
engine—a decision rooted in misdiagnosis and
shaped by confirmation bias. The vibration they
felt matched a previous simulator experience involving the right engine, leading them
to unconsciously dismiss contradictory evidence. Under significant time pressure
and stress, their decision-making narrowed, and communication in the cockpit
became limited and assumptive, with little cross-checking or challenge. The
situation was compounded by limited system feedback and a lack of real-time
situational awareness about the state of the remaining engine. Although well-
trained, the crew were unprepared for this specific scenario, highlighting the
importance of scenario-based training, robust crew resource management
(CRM), and designs that support error detection. Kegworth reminds us that in high-
stakes environments, even experienced professionals are vulnerable to cognitive
shortcuts when under pressure.




4. United Airlines Flight 173 (1978)

* What happened? Crew ran out of fuel while troubleshooting a gear issue.

¢ HF themes: Fixation, poor task prioritisation, loss of time awareness.

¢ Key takeaway: Maintain big-picture awareness—monitoring basics like fuel must
never be lost.

The United Airlines Flight 173 disaster in
1978 is a textbook case of how fixation and
poor resource management can override
basic flight priorities. While troubleshooting a
suspected landing gear issue, the crew
became so focused on resolving the problem
that they lost track of their fuel state,
eventually running out and crashing. This illustrates a classic loss of situational
awareness, where attention narrows under pressure and task saturation. Despite
fuel warnings, the captain remained fixated on the gear problem, and the rest of the
crew—although aware of the fuel concerns—did not assert themselves strongly
enough to redirect focus, reflecting a steep authority gradient and lack of
psychological safety. There was also a breakdown in workload sharing and time
management, which meant no one took a step back to reassess priorities. United
173 led to the birth of formal Crew Resource Management (CRM) training,
recognising that effective teamwork, assertive communication, and shared
awareness are as vital as technical skill in preventing human error.

Bonus: US Airways Flight 1549 — “The Miracle on the Hudson” (2009)

* What happened? Successful ditching in the Hudson after dual engine failure from
bird strike.

* HF themes: Decision-making under stress, CRM excellence, calm leadership.

¢ Key takeaway: When Human Factors training is strong, even the worst day can have
the best outcome.

US Airways Flight 1549, famously known as “The
Miracle on the Hudson,” is not just a success
story—it’s a shining example of Human Factors
principles working exactly as they should. When
the aircraft struck a flock of geese and suffered
dual engine failure shortly after takeoff, Captain
Chesley “Sully” Sullenberger and First Officer Jeff
Skiles demonstrated exceptional situational
awareness, decision-making under pressure, and calm execution of emergency
procedures. Instead of being hijacked by the amygdala’s fight-or-flight response, the
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crew engaged their prefrontal cortex—making fast, rational decisions while
maintaining clear communication and coordination. Their actions showed the
power of CRM (Crew Resource Management): shared mental models, mutual
support, and trust in each other’s roles. The crew didn’t panic, didn’t freeze, and
didn’t fixate—they evaluated the situation, dismissed unsafe options, and executed
a water landing that saved every life onboard. This incident proves that when teams
are well-trained in Human Factors—especially stress management, communication,
and leadership—they can overcome even the most impossible scenarios.

Final Thoughts

e Each case shows a different part of how humans predictably fail—or succeed—
under pressure.

e Human Factors helps us understand these patterns and design for success, not
perfection.

¢ Whether in the sky, at sea, or in sales, the principles are the same: Support the
human, and the system will be safe.



