
P4 – Total System Risk Assessment
Wilfred Rouwhorst (NLR) and project partners

7 November, 2018SAFETY | FUTURE SKY



P4 - partners
1. Stichting Nationaal Lucht- en Ruimtevaartlaboratorium (NLR)

2. Office National d’Études et de Recherches Aérospatiales (ONERA)

3. Centro para a Excelência e Inovação na Indústria Automóvel (CEiiA)

4. Centro Italiano Ricerche Aerospaziali (CIRA)

5. Instituto Nacional de Técnica Aeroespacial (INTA)

6. European Organisation for the Safety of Air Navigation (EUROCONTROL)

7. Civil Aviation Authority (CAA UK)

8. NAVBLEU (NavBlue)

9. Airbus SAS (AI-SAS)

10. Airbus Operations SAS (AI-F)

11. Thales AVS France SAS (TAV)

12. Thales LAS France SAS (TR6)

13. Technische Universität München (TUM)

14. Deutsche Lufthansa Aktiengesellschaft (DLH)

15. Koninklijke Luchtvaartmaatschappij (KLM)
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Objectives

• Develop a prototype Risk Observatory (RO) as an 

enabling tool for safety management 

• Develop a Risk Assessment Framework that 

integrates Risk Assessment Models specifically 

developed to represent a certain domain
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What is a Risk Observatory?
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An enabling tool for Safety Management



Why do we want a Risk Observatory?
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FlightPath 2050 goal: The European ATS has less than one accident per ten million

commercial aircraft flights

Aim is to reduce the number of accidents by 80% compared to 2000 taking into account 
increasing traffic volumes  (doubling ~ each 15 years)

source: EASA Annual Safety Review 2017



Why stakeholders want a Risk 

Observatory

“What is normal 

performance?”

“We would like to 

prioritise hazards” 

“Ensure interfaces 

are working 

together 

effectively”
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Combining Data Sources

8

Occurrence data Risk modellingExposure data Prediction Text/Data mining
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Acquire 

safety information

Introducing the Risk Observatory
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Approach to reach objectives  (1/2)

1. Stakeholder Consultation and 

desktop research

2. Drafted requirements

3. Translated requirements into an 

“early look and feel” RO prototype
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Approach to reach objectives  (2/2)
4. Improve RO prototypes

- Backbone models (RE, MAC, ...) 

- Back end interfaces

- FDM data 

- Other (specific user) data

5. Technical Verification & Validation of RO prototype 

- Model / Risk outcomes/trends

- Requirements 

6. User/Stakeholder feedback trials on RO prototypes 
(Exploitation Actions 2x): with KLM & with Airbus, + 
potentially others ... 

7. Prototype RO s/w & User Manuals update

8. Business Model development
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Achievements till Today
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1. Research and acquisition of data 

2. Model developments

3. Total Aviation System Risk Picture 2016 & 2017

4. Functional design of the Risk Observatory 

5. Framework+Prototype development of RO (incl. MAC, RE models & FDM)

6. Preliminary Business Model
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From data to information
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Acquisition of Data

7 November, 2018SAFETY | FUTURE SKY 14

 First set of FDM data processed & interfaced 

On RE’s Safety Performance Indicators (SPIs): 

- Short, Hard and Long Landings

investigating runway veer-offsinvestigation runway overruns (RE’s)

X_THR

P(X)>X_thr

X =



From data to information
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RO Developments: Models & Interfaces
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- Runway Excursion (RE) model

- Mid Air Collision (MAC) model

- Loss Off Control In-flight (LOC-I) model

- Other models, like CFIT

see backbone model presentation of 

Pierre Bieber (ONERA)



From data to information
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Default values to 

be checked with 

own/user data
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Example G/A High Speed Occurrence 

Rate and correlated Influencing Factor 

7 November, 2018
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Combining risk models 
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FDM data Incident and accident data

Incident

probability

Accident

probability



From data to information
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RO prototype 1/
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From “early” prototype (HMI front end only, no models behind)  to 

First prototype :
- Risks driven by MAC & RE models and 

- Operational data, first SPIs under development

- Available online for partners:



RO prototype 2/   
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- Available online for partners for Verification & Validation

- Still under Development but intends to allow for:

o Occurrences dashboard

o Risks Dashboard

o What-if-analysis

o Search Dashboard

o Learning Centre

Risk Dashboard

Risk Picture



Risk Pictures (RP) 2016 & 2017
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- Total Aviation System Risk 
has been defined, composed of

- Runway Excursions (RE),

- Mid-Air Collisions (MAC), 

- Controlled Flight into Terrain 
(CFIT), 

- Loss Of Control In-flight   
(LOC-I),

- Runway Incursions (RI), 

- Fire, Smoke & Fumes (FSF)

- RP contains quantified safety 
performance indicators that 
measure the actual progress 
with respect to main safety 
issues



RO prototype  “Using it”
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RO prototype - Demo
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 RO DEMO available after the P4-session

 at the P4 poster presentation area (but only today)



Preliminary Business Model

 RO intends to be

• Complementary to other initiatives (e.g. Data4Safety)

• Eventually run by an independent organisation within 
the European aviation safety system

• Structured to be a centre of excellence for aviation 
safety data analysis

• With analysis capabilities significantly greater than 
available within aviation organisations 

• Of sufficient size to conduct the required tasks and 
staffed with highly qualified, experienced analysts in 
order to be able to provide better information than 
currently available

 Work on business model continues in 2019
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RO Next steps

• RO prototype available & online accessible 

• RO+integrated risk assessment framework 
Verification & Validation 

• First RO s/w version prototype + user interface 
description - ready before year ends

• The Exploitation Action is expected to consist 
of: 

o Trial of prototype at KLM and at Airbus (in 
2019)

o Check other Stakeholder interest 

o Update prototype according to outcomes

• Total Aviation System Risk Picture 2018 
o Showing use cases of prototype RO

• Final RO s/w version ready before project ends

• Complete Business Model

7 November, 2018SAFETY | FUTURE SKY 42



Summary: Why RO?
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 Support tool need: acquire safety data and translate it into 

actionable safety information

 Tailorable for each Stakeholder individually 

 Strengthening the ability to monitor safety performance

 Contribute to reaching < 1 accident per 10 million 

commercial aircraft flights:

- More safety information available to organisations

- Support business cases for mitigating overarching risks

- Focus resources on highest risks

- Tackle concerns at interfaces



Concluding Remarks

P4 - Total System Risk Assessment

 To deliver a prototype RO, a Proof of Concept, incl. an integrated risk 

assessment framework, with  RE and MAC backbones models.

 Providing a full (Aviation) risk picture

 Showing the contribution to risk from several domains 

 Supporting the safety impact assessment of changes within several domains

 Finding best ways to visualize data: the quickest route from safety data to 

safety information

 Implementation, maintenance and operational use in a real environment are 

beyond the timeframe of P4
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Contact P4

NLR - Netherlands Aerospace Centre 

Wilfred Rouwhorst

wilfred.rouwhorst@nlr.nl
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http://www.futuresky.eu/projects/safety



In summary
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