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Undersøkelse av Human Factors: 
eksempel fra en transportulykke

Jan Thore Mellem
Senior adviser & I/O Psychologist 

Investigating Human Factors:
A transport accident case

A model for Human Performance investigation

Purpose:

• Ensure a systematic way of collecting evidence 

• Ensure that all major relevant issues are covered in the first interview

• Help organize large amounts of information from interviews 

• Help link Human Performance evidence to the operational and technical 
evidence in the process of analyzing the accident

• Help assessing the importance of Human Performance findings in the 
accident / incident at hand
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SERIOUS INCIDENT 2. DESEMBER 2010 CLOSE TO 
SVOLVÆR AIRPORT, HELLE

• Bombardier Inc. DHC-8-103 
LN-WIU

• 35 passengers, 2 pilots, 1 cabincr.

• Preliminary report published in
August 2015

Situation

https://www.youtube.com/watch?v=k2PA8X09lQw
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What happened?

• On base leg / final the pilots noticed a significant speed drop, the aircraft started 
buffeting, and quickly lost altitude

• The commander (captain) immediately gave full engine power and pitched up the 
nose of the aircraft to compensate

• Both airspeed and altitude continued to decrease, and it felt like the aircraft was 
falling or being pushed down

• The pilots managed to recover just in time – minimum altitude was 25 meters 

• The pilots aborted the landing procedure and proceeded to Leknes airport, where 
the landing conditions were better

• The critical time frame was nine seconds 

Interviewing the pilots: setting

Commander

* Gave full engine power and 
lowered the nose of the aircraft 
when airspeed was lost and 
buffeting started

* Intentionally kept the aircraft 
low and accelerated at a safe 
altitude towards a red obstacle 
light

* Airspeed increased and climb 
was initiated prior to the First 
Officer unnecessarily took over 
the controls

First Officer

The nose was lowered as a 
result of external influence, 
without corrective measures 
being implemented by the
Commander

* Instinctively assumed controls 
of the aircraft to avert crashing 
into the sea

Flight Data Recorder

Not analyzed at the time of the 
interviews
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Stage 1. Clarifying the sequence of 
events and circumstances

Where?
What?
When?
Who?

Irreversible 
physical event

Attention

Communication

Fatigue

Drugs / alcohol
influence

Situational awareness
Actions

Decision making

Perception: vision,
hearing, smell, 
acceleration, tilt etc.

Stress

Qualifications

Organization and
management

Attitudes and
values

Man-machine
interaction

Interpersonal conflicts

Crew resource
management

Perception and 
sensory illusions

Expectation and 
assumption

Complacency

Physical and mental
illness

Memory

Distraction

Monotony

Activation of ANS
(automatic nervous system)

Organizational culture

Language barrier Training, skills and experience

HUMAN PERFORMANCE
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PERCEPTION COMPRE-
HENSION

DECISION ACTION

SITUATION
The sequence of events

+ weather, visibility, terrain, traffic …   

What has been 
seen, heard, 
smelt, felt – incl.
vibration, 
temperature, 
tilting,
acceleration etc. 

1. Putting 
together 
information
2.Acknowledging 
the situation here 
and now
3. Predicting 
what will 
probably happen 
next 

Decide what 
must be done. 
Intention of 
putting it into 
practice

Performing the 
action one finds 
necessary and 
proper

(Based on Endsley, 2012)

Impaired senses? Sensory illusions? Fatigue? Illness? Intoxication? 

Training, skills, and experience ? 

Restricted visibility (design of aircraft, dirty or worn windshield, darkness, rain and hail showers… ) ? 

Several events in a short period of time or simultaneously (overload of information/filtering) ?
Several events at different locations at the accident site (event out of field of view) ? 

Distraction – attention to objects or events which are not operationally relevant ?

Individual factors affecting situation awareness

Stress, fear, aggression, loyalty, ambition, regret …

PERCEPTION COMPRE-
HENSION

DECISION ACTION

Confidence vs. overconfidence and complacency
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Aoccdrnig to rscheearch at an Elingsh 
uinervtisy, it deosn"t mttaer in waht
oredr the ltteers in a wrod are, the olny 
iprmoatnt tihng is that the frist
and lsat ltteer are in the rghit pclae. The rset 
can be a toatl mses and you
can sitll raed it wouthit a porbelm. Tihs is 
bcuseae we do not raed ervey
lteter by istlef but the wrod as a wlohe.

“What did you see?” 

- And how did your brain help you to understand what you saw?

SOMATOGRAVIC ILLUSION
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ACTUAL PITCH VS PERCEIVED PITCH IN DEGREES 
DEVIATION FROM THE HORIZON (0)
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Technological and organizational factors
affecting situational awareness

• Man–machine interaction
• Automation
• Task complexity
• Possibilities and 

limitations of the socio-
technical system  

(E.g. management decision 
on what kind of data the 
operators will have access to 
in a software solution    

• Organization, workload, 
and scheduling 

• Management and 
leadership

• Cooperation / CRM, 
communication, and 
language (standard 
phraseology, precision…)

• Work environment
• Organizational culture 

PERCEPTION COMPRE-
HENSION

DECISION ACTION

Stage 3. Barrier analysis

Stage 2. Identifying initial safety 
problems

Stage 1. Clarifying the sequence of 
events and circumstances

Stage 4. 
Identifying 
safety 
factors

Framework conditions: 
Regulations, supervision, 

industry, economy

Organisational factors:
Management, leadership, 

culture

Risk controls:
Controls to prevent or 

recover from problems at 
the operational levels

Local conditions:  
Operational, technical, 

environment, interaction

Stage 5. Establishing the factors’ meaning – existence, influence and importance

Stage 7. Considering systemic safety 
problems (safety issues) and how 
safety can be improved

Event analysis Consequence analysis

Stage 6. Establishing an overall picture 
of the accident 

Why?
How?

Where?
What?
When?
Who?

Investigation 
depth

Stage 8. Assessing 
the need for safety 
recommendations

Irreversible 
physical event
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Questions?

Thank you for your attention 

jme@aibn.no


