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Objectives
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• Structure of a risk assessment

• Bow Tie, ERC and SIRA

• Hazard log structure and 
consistency

• Link between hazard log and 
risk assessment

• Examples
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Modelling of 

risk

ICAO Doc 9859 Ed.3ISO 31000

Safety Risk Management process
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Concept of Frequency

Bow Tie Yes or Bow 

Tie No
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Modelling Risk
Using BOW TIE
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Concept of Frequency

ARMS  

ERC & SIRA
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Concept of ERC
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What was the effectiveness of the remaining 
barriers between this event and the most credible 
accident scenario?

Effective Limited Minimal
Not 
effective

If this event had escalated into an 
accident outcome, what would have 
been the most credible outcome? 

Catastrophic 
Accident

Loss of aircraft 
or multiple 
fatalities (3 or 
more)

Major Accident

1 or 2 fatalities, 
multiple serious 
injuries, major 
damage to the 
aircraft

Minor injuries or 
damage

Minor injuries, 
minor damage to 
the aircraft

No accident 
outcome

No potential 
damage or injury 
could occur

Reported ground event per type
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ERC Risk Index

EVENT TYPE 1 650

EVENT TYPE 2 325

EVENT TYPE 3 3200

EVENT TYPE 4 1200

EVENT TYPE 5 1670

N° EVENTI

EVENT TYPE 1 37

EVENT TYPE 2 18

EVENT TYPE 3 23

EVENT TYPE 4 7

EVENT TYPE 5 12

The main objective of Event Risk 
Classification is to act as the first 
screening of all incoming safety data.
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Concept of SIRA

Define and scope the Safety Issue properly :

• Safety Issue Title
• Description of Hazard(s)
• Description of related accident 
scenario(s)
• A/C types considered
• Locations considered
• Time period under study
• Departments whose involvement in the 
assessment is necessary
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RISK = SEVERITY x LIKELIHOOD

RISK is assessed using a formula with 4 factors:

1. Frequency/likelihood of triggering event

2. Effectiveness of the Avoidance Barriers

3. Effectiveness of the Recovery Barriers

4. Severity of the most probable accident outcome

Risk assessment equation
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Hazard Log
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Why do we need an Hazard log/Risk register ? 
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Not an endless - useless list

• List identified consequences

• All the consequences as to be 
risk assessed

• All the identified hazards need 
to be managed

• Hazard/Risk register must be 
updated (including already 
identified hazards)



1713 Feb 2019 SMS Workshop

Preaching alone
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Examples…
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Wrap-up

• New mind-set “Inspector 2.0”

• Challenge – YOU need to be 
satisfied

• Bow Tie vs ARMS

• DO NOT measure SMS effectiveness 
using as a parameter the number of 
hazards identified



Thanks for your attention


