


Agenda

Lisbon Tower – Measuring Safety

• The safety Case (September 2010)

• Measuring Safety
• What for?
• How? AHP/APF

• Mindmap
• Questionnaire
• Weighing exercises

• Usage



The Unit Safety Case - Argument

Arg 0 - Claim
The level of preparedness for the 
provision of ATS services by NAV 
Portugal at the TWR of Lisbon is 
adequate and managed so as to 
improve its safety levels

Safety Criteria
Cr01

Current safety level: 
There are no reservations from the 
regulator with regards to the safety 
of the services provided by the 
tower of Lisboa, neither are there 
issues identified by NAV Portugal.

Cr02
The SMS is efficient and mature to 
continuously improve safety

Cr03
The NAV Portugal’s Safety Culture 
supports the SMS

Arg 2
The SMS has all elements and 
properties to discharge its 
functions

Arg 3
The ATM system adequate for 
the service provision and is 
safely managed

Arg 1
The safety culture supports the 
safety and improvement 
activities
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Measuring Safety

The Challenge

Create a SC measure that is simple, comprehensive, 
and that can be used to determine the level of 
achievement of the CLAIM. It shall be used later on to 
compare versions and determine if the safety level is 
improving.

It should be like a semaphore, simple enough to show to 
management.



Why should one measure safety?
Do we know where we are? 
Do we have / need a value?
How can we see if we are going on the right direction?

Measuring Safety

The safety level is 
measured

The safety level is 
improving or 
beeing maintained

Degraded safety 
levels???

Changes affecting 
the safety level 
are assessed 



What should be measured?
Safety level = credibility of the argument?

Attribute a value to each argument
Add the values
But, should they be added just like that?

Is a change to the SMS as relevant as the communication function?
How do we ensure that the values have the right weight?

Measuring Safety



Measuring Safety - Process



Measuring Safety

What to ask?
The questionnaire shall be based on the argument.

How to weigh?
The arguments shall be weighed.
There is a technique, the Analytic Hierarchy Process (AHP) to deal with 
complex decisions that can be used here.

Whom?
People should be involved to give their points. Who – every one!



Measuring Safety – AHP/APF

APH - Analytic Hierarchy Process

APF – Aerospace Performance Factor
Is the application of AHP, integrating 
different normalised metrics.

In our case, values 1 to 10 – answers to 
questionnaire.

AHP requires:
•A mindmap
•Comparing the “entities” – Who? - Operationals
•Obtaining consistent results

Used for scaling importance of elements
Based on expert judgement



Measuring Safety – Mind map

Arg 1 – Safety Culture

Arg 2 – SMS

Arg 3 – ATM System

Arg 5 – External Services

Arg 4 – Airspace & Flight 
Procedures

Arg 3 – ATM System

Arg 3.1 – Human

Arg 3.3.2 – Comunications

Arg 3.3.1 – Surveillance

Arg 3.3.3 – Navigation

Arg 3.3.4 – Meteo Arg 3.3.6 – Support 
Systems



Measuring Safety – Mind map

Arg 1 _ Culture

Arg 2 - SMS

Arg 3 - ATM

3.1 - Staff

3.2 – ATC procedures 

3.4 - Airspace

3.5 –External Services

3.3.1 – Surveillance

3.3.2 – Communication

3.3.3 – Navigation

3.3.4 – Meteo

3.3.5 - Building

3.3.6 – Support SystemsTWRLIS



Measuring Safety – Scoring

In order to evaluate the Lisbon Safety case argument and to be able to follow its evolution in the future, 
we would like to have your contribution.

What is aimed at is that you have a look at the argument included in the safety case document, and, 
based on that and on your perception of what is going on in the organization, score the statements.

Please consider the organization as a whole for the generic arguments and, whenever adequate, the 
specific case of the tower of Lisboa. You do not need to score all statements. Feel free to score only 
the statements referring to your area of “jurisdiction”.

In order to have a harmonized scoring the following criteria is proposed.

Score Criteria

10 High confidence, no issues

7 High confidence, and can be improved

5 Confidence, with no identified issues

3 Confidence, with issues

1 Low confidence

High confidence: The argument is sound 
and there are no reasons to believe it will 
no be so in the near future
Confidence: The argument lacks history, 
evidence. The processes are defined but 
still not mastered.
Low confidence: It is starting…



Questionnaire (59 questions)

Measuring Safety - Questionnaire



Presenting face to face:
•The idea
•The goal
•What was required
•Estimated time to complete

Only after, send mail with questions.

Good feedback – everyone answered

Measuring Safety - Questionnaire



Measuring Safety – Dates

Mail for AHP: 2010-09-06 13:09
Your contributions are expected until the 13th of September (inclusive)

Finished: 1010-09-28
Results: Some inconsistencies
Review meeting: 2010-10-27

Mail for new session AHP session: 2010-10-27
Session: 2 to 6 November 2010
Finished: 2010-12-13
Results: Will be analysed in 25th March with EUROCONTROL

New session???



Safety Level - Bonus

Funds are limited, where should we invest?
What brings the highest value (safety) for money?

Can one use the impact on the safety level to help answer 
these questions?

Is this method adequate?



The End


