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Context: 

• Date: March 27, 1977 

• Location: Los Rodeos Airport (now Tenerife North Airport), Canary Islands 

• Aircraft: Two Boeing 747s (KLM Flight 4805 and Pan Am Flight 1736) 

• Fatalities: 583 (deadliest aviation accident in history) 

 

Layers of Defense and Their Failures in This Case: 

1. Organizational Influences (Latent Failures) 

• Pressure on KLM crew to depart due to duty time limits and impending legal rest 
requirements. 

• Airport congestion: Diversions from Gran Canaria due to a terrorist bomb 
increased traffic at Tenerife, causing unusual operations and stress on crews. 

2. Unsafe Supervision 

• Air traffic control (ATC) at Los Rodeos was not equipped to handle such large 
aircraft or the high traffic volume. 

• Lack of standard phraseology enforcement and miscommunication between 
tower and aircraft. 

3. Preconditions for Unsafe Acts 

• Low visibility (dense fog): Made visual confirmation impossible. 

• Stress and fatigue: The KLM captain, a senior and respected pilot, was possibly 
fatigued and under time pressure. 

• Inadequate Crew Resource Management (CRM): The co-pilot and flight engineer 
hesitated to challenge the captain assertively when they were unsure if takeoff 
clearance had been given. 

 



4. Unsafe Acts (Active Failures) 

• KLM took off without confirmed clearance: The captain believed he had takeoff 
clearance and began the takeoff roll while the Pan Am aircraft was still on the 
runway. 

• Miscommunication: ATC used ambiguous language such as "OK...stand by for 
takeoff," which was interpreted by the KLM crew as clearance. 

• Pan Am was taxiing slowly and had not cleared the runway, due to unclear 
instructions and poor visibility. 

 

The Accident Sequence (Alignment of Holes in the Swiss Cheese) 

1. Multiple aircraft were diverted to a small, ill-equipped airport. 

2. Poor weather and high traffic led to unusual, complex ground operations. 

3. Misunderstandings and miscommunication between ATC and both aircraft. 

4. KLM's captain initiated takeoff without proper clearance. 

5. The Pan Am aircraft was still on the runway due to unclear taxi instructions. 

6. Both aircraft collided on the runway in dense fog, resulting in 583 fatalities. 

 

Key Lessons and Reforms (Closing the Holes) 

• Enhanced phraseology: Standardized ATC communication to reduce ambiguity. 

• CRM training: Now mandatory; encourages crew members to question decisions, 
regardless of rank. 

• Runway incursion procedures: Stricter controls and ground radar installations to 
monitor aircraft on runways. 

• Better scheduling and fatigue management in pilot duty regulations. 

 

 

 

 



Conclusion 

The Tenerife disaster is a textbook example of the Swiss Cheese Model in action: a 
sequence of small, individually manageable failures aligned to cause one of the worst 
accidents in aviation history. Understanding these layers has led to major reforms in 
aviation safety, saving countless lives since. 


