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OutlineOutline
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BackgroundBackground

Systems Approach for 
Safety Oversight
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ObjectiveObjective

Method to 

• identify hazards

• asses risks

for commercial aviation

in support of risk based inspection.
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Hybrid model architectureHybrid model architecture
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Generic accident scenariosGeneric accident scenarios

Accidents are not random sequences of events.

Example of a generic accident: Take-off with a 
contaminated wing followed by loss of control and crash.

Date Airline Aircraft type Location Weather

13 January 1982 Air Florida Boeing 737-200
Washington, D.C.

USA
-4 degrees Celsius.

Heavy snowfall.

5 February 1985
Airborne
Express

Douglas DC-9-15
Philadelphia, 

Pennsylvania, USA
-2 degrees Celsius.
Ice pellets, snow.

15 November 1987
Continental

Airlines
Douglas DC-9-14 Denver, Colorado, USA

-2 degrees Celsius.
Moderate snow.

10 March 1989 Air Ontario Fokker F-28 Dryden, Ontario, Canada
+ 2 degrees Celsius.
Locally heavy snow.

17 February 1991
Ryan International 

Airlines
Douglas DC-9-15

Cleveland, Ohio,
USA

-5 degrees Celsius. Light 
snow.

22 March 1992 USAir Fokker F-28 Flushing, New York, USA
0 degrees Celsius.

Drifting snow.

5 March 1993 Palair Macedonian Fokker 100
Skopje,

Macedonia.
0 degrees Celsius.

Moderate snowfall.

Western-built large jet aircraft, 1982-1993
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Model backboneModel backbone

31 generic accident scenarios represented as ESDs

Cover all flight phases

Represent all possible accident types

These generic accident scenarios are the backbone of 
the causal risk model
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Link between model 
and inspection results
Link between model 
and inspection results
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QuantificationQuantification

Probabilities are obtained from
• databases

– accidents
– incidents
– operational data
– exposure data

• expert judgement
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ValidationValidation

Example – overrun accidents
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Comparison of resultsComparison of results

FAA HCL 
Model

1990-2004

NLR study
1980-2004

Boeing study
1990-1999

NLR study
1970-2004

Take-off 
overrun 1.27 x 10-7 1.36 x 10-7 1.4 x 10-7

Landing 
overrun 4.17 x 10-7 3.87 x 10-7 5.0 x 10-7
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Software toolSoftware tool

Integrated Risk Information System – IRIS
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Software tool applicationSoftware tool application

Support 

• Hazard identification

• Hazard / risk assessment

• Risk based inspection

By 

• Principal Inspectors

• Operational Research Analysts

• FAA headquarters staff
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Conclusions and recommendationsConclusions and recommendations

Model is a prototype

• Needs to be operationalized

Model should be linked directly to data system

Further research required on representation of

• Social-economic factors

• Organisational factors
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