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Why are you here?

The CAA commissioned HSE’s Science 
Division, the Health and Safety Laboratory 

(HSL) to carry out a research study to… 

…identify the potential for 
error, and the factors that 

have (and could) contribute 
to air display accidents. 

…explore the potential for 
negative transfer of pilot 

behaviour between aircraft 
types 



Today’s plan…

Introduce
• The performance 

influencing factor 
(PIF)

Discuss • When could this happen?

Detail • The PIF in detail

Discuss • How would you avoid / 
manage the PIF?

Strategies • To prevent / avoid / 
manage. 



Key terms



What does this mean for the air display 
community?

Pilots: 
Design differences 

(possibility of negative 
transfer), currency on 

aircraft, time pressures, 
distractions on display day 

(e.g. changes to display 
plan, weather), stress and 

pressures to display 

DAEs and the DAE 
process:

To ensure display pilots 
were suited to display flying 

in terms of their attitude, 
skills, behaviour and 

knowledge

FDD’s activities, roles, 
and responsibilities:
Including the variation 
in content and delivery 

of display briefs

Event organisation: 
This varies in how well 

pilots’ needs are 
considered, which can 
then impact safety and 

performance

The role of the 
regulator and their 

impact on the display 
community:

E.g. how and when 
information is shared



What are the main PIFs in Air Display?

In consultation with the display community, they are…

Negative
Transfer

Currency Time 
pressure

Distractions

Change of 
plan 

(weather)

Allocation 
of attention

Familiarity Pressure 
to display

Competency / 
role of DAEs

FDD R&R Event 
organisation

Role of 
the 

regulator
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NEGATIVE TRANSFER OF 
BEHAVIOUR

Performance Influencing Factors –



What is transfer of behaviour?



What is negative transfer?



Why should you be concerned?

• If something works in the opposite way to your expectations you 
can be up to 6 times more likely to make an error

• and up to 8 times more likely to make an error if it doesn’t 
conform to spatial stereotypes

USA - down is off UK - down is on



Examples of negative transfer - driving

• Most European cars have the direction indicator and light 
controls to the left of the steering wheel with the 
windscreen wiper switches on the right. 

• In earlier designs, Japanese cars had the location of these 
controls reversed.



What does this mean for display pilots?

• There are important operating and handling 
differences between and within types and 
categories of aircrafts that can impact safety; 

• There is potential for pilots to lose 
awareness of the specific design features of the 
aircraft they are flying.



Changing Between Aircraft Types/Categories

Spitfire Mk IX

Spitfire Mk Vc



Discussion

• Purpose: To reflect on when this could happen/impact on you and 
others

• Task: In groups, discuss the following questions:
– What issues have you identified in the aircraft that you typically 

fly?  Think about / discuss how these have affected you.
– How did you become aware of them?
– How could these differences impact safety?
– Those of you in supporting roles, what issues have you identified?
NB: Consider not just current pilots, but everyone involved in 

display flying.  



Example Handling  & Operating Differences

• Energy management

• Required parameters 

• Limitations on manoeuvres

• Engine husbandry

• Maintaining height 

• Throttle settings

• Metrics



Particular situations when risk of transfer is 
more likely

• With aircraft of the same type (and therefore aircraft 
that are most similar in design) and / or 

• When the unexpected occurs (e.g. an engine failure) 
and/or 

• In the phases of take-off and landing because of 
operational differences



NEGATIVE TRANSFER OF 
BEHAVIOUR?

Performance Influencing Factors –

How do you limit, manage, prevent



Discussion

• Purpose: To reflect on what can be done to prevent / manage / 
limit negative transfer

• Task: In groups, discuss the following question:
– What can be done to limit error potential?

NB: In your discussions, consider this question from the perspective 
of:

– Pilots
– FDD / event organisers 
– DAEs  



NEGATIVE TRANSFER OF 
BEHAVIOUR

Performance Influencing Factors – Some suggested strategies



Pre-display day mitigation measures

• Currency to ensure aircraft familiarisation

• Awareness and refresh on aircraft limitations

• Self-administered essential knowledge quiz 

• Peer review / supervision and discussion of display 
practice

• Planning and assessment – time and weather 
considerations



Display day mitigation measures

• Consideration of how changes could impact plans

• Quiet time pre-display

• Visualisation / Walkthroughs

• Cockpit familiarisation techniques and use of 
mnemonics

• Use of kneeboards with accessible aircraft information 
and checklists

• Use of visual, kinaesthetic and auditory sensory 
feedback



Post-display mitigation measures

• Review your own display for continuous 
improvement
– E.g. filming all displays for post display 

review



NEGATIVE TRANSFER OF 
BEHAVIOUR

Session summary



• Transfer of behaviour is part of how we learn
• Negative transfer can happen to anyone and can 

impact on safety
• There are specific conditions that make it more 

likely that negative transfer can occur
• There are strategies you can use to limit the 

likelihood of  negative transfer

KEY MESSAGES…



Today we have provided…

Introduce
• The concept of 

negative transfer –
what is it 

Discuss • When could this happen?

Detail
• Negative transfer in 

detail – how it can 
impact safety

Discuss
• How you would avoid / 

manage negative 
transfer, i.e. reduce its 
impact

Strategies
• To prevent / avoid / 

manage negative 
transfer. 



What actions we would like YOU to take over 
the upcoming display season

✓ Think about potential for negative transfer

✓ Think about what you do to manage the risk

✓At the post season session we will be talking about 
how to enhance our performance
– Best way for us to learn is from each other
– Please be prepared to discuss your experiences 

over the season
– And / or to challenge your thinking



THANK YOU FOR YOUR PARTICIPATION



Pilot Workshop
Dan Griffith

Flt Lt Stu Kynaston

‘The CAA is keen to encourage open feedback and reporting from any member 
of the Flying Display community operating in any capacity in an attempt to 

increase the safety and performance of the Flying Display industry as a whole.‘



Introductions

 Dan Griffith
 27 display seasons
 650+ displays
 Most categories displayed (light pistons to fast jets)
 DAE (since 2000)
 Worked on 3 of the post-Shoreham CAA working groups



Introductions

 Flt Lt Stu Kynaston
 2018 Chinook Display Captain
 Tier 2 (Mil) & Tier 1 (Civ) FDD



Scope
 Risk
 Arrivals and Departures
Warning Calls
 Display Areas
Weather Considerations
What can FDDs do to help pilots?
 Questions

THE MAIN AIM IS TO STIMULATE DISCUSSION ABOUT ANY 
ASPECT OF DISPLAY FLYING

DON’T HOLD BACK!



Risk

Working groups post Shoreham
Mentoring
What do the public want
 Types of manoeuvres
 Risk reduction
Half aerobatic Rating



Arrivals and Departures



Arrivals and Departures
 CAP403: Arrivals and Departures from Flying Displays (page 60) 
 6.32 All Flying Display arrivals and departures must be in accordance 

with the aerodrome procedures and relevant regulation. Pilots must not 
be permitted to use the privileges of their DA / PDA during arrivals or 
departures unless arriving into a pre-organised display practise or 
display. Unbriefed and unexpected manoeuvres are equally, if not more, 
dangerous during arrivals and departures to and from a Flying Display as 
those carried out during a display. Pilots of civilian aircraft who do not 
hold a DA are not permitted to use the SERA 5005(f) Exemption over 
MOD Occupied Property 

 6.33 The FDD should ensure that static display aircraft captains are 
briefed to comply with normal arrival and departure procedures to 
avoid any nonstandard arrivals or departures

 6.34 It is suggested that to avoid confusion, the standard arrival and 
departure procedures for the airfield in question are detailed in the 
Display Pilot’s written brief and emphasised during verbal briefings



Warning Calls

Used by the FDD/FCC to recalibrate the display pilot
 A warning call should be viewed as assistance, not 

criticism
 Consistent breaches or safety concerns will lead to 

the display being stopped



Warning Calls

 TOO LOW
 A ‘Too Low’ call shall be made at an appropriate time if 

the FDD / FCC assess that an aircraft has descended 
below the pilot’s DA minima or the minima in place for 
the Flying Display

 TOO CLOSE
 A ‘Too Close’ call shall be made at an appropriate time if 

the FDD / FCC assess that an aircraft has breached the 
minimum lateral separation distance appropriate to that 
display item



Warning Calls

 TERMINATE
 A Terminate call shall be made when it is necessary to 

stop a Display for a reason other than their fitness or 
competence (e.g. intruder aircraft, birds, etc). A 
Terminate call can also be used by a pilot to notify 
intention to halt a display if deemed necessary for any 
reason. At the discretion of both the FDD and the 
Display Pilot, the display may be resumed if safe to do so



Warning Calls

 STOP
 A STOP call must be made where primarily the FDD / FCC 

has a safety concern related to a pilot’s fitness or 
competence. When a STOP call is made, the pilot is 
required to stop their display and not recommence it. A 
STOP call can be made outright, or as a result of the 
need to issue a third warning call

 CAA to be informed, MOR / DASOR to be 
completed, DA is provisionally suspended



Warning Calls



Display Areas

 The Display Area is the ground area footprint of the 
airspace within which displaying aircraft may be 
manoeuvred at a height below that imposed by 
SERA.5005(f)(1), SERA.5005(f)(2), subject to the 
limits of the flying display permission, any further 
restrictions imposed by the FDD, and the pilot’s DA 
/ PDA. All flight outside the Display Area must 
comply with SERA.5005(f)(1), SERA.5005(f)(2)



Display Areas

 Cross section



Display Areas

 Avoids



Display Areas



Display Areas



Display Areas



Weather Considerations

 Transits
Wind – on-crowd vs off-crowd
 Visibility vs defined horizon
Overwater
 FDD well placed to make weather decisions
 Captain’s decision



What can FDDs do to help pilots?

 Pilots’ Notes
Minimise avoids within the display area
 Clearly mark the display venue
 RA(T)
 Briefing
 Dedicated display frequency
Weather calls



Conclusions

 DA heights do not apply to arrivals & departures
Warning calls are to enhance safety, not criticise
 Display areas can be varied, and detailed study will 

be required to ensure a venue is fully understood
Weather can cause real issues and change rapidly
 Challenge FDDs to deliver products of the required 

standard



Any Questions?

Any Thoughts?



Helen Webb

Head of Marketing

RAFCTE

Media & Comms 



My Background

• Marketing, Customer Experience & Event Management Professional

• Over 20 years experience in the technology and airshow sectors
• Air Tattoo - Head of Marketing – 11 Years

• Commercial/Corporate Marketing – 11 years

• Degree in Business & Marketing

• Fellow of the Chartered Institute of Marketing (only 1500 in UK)

• Chair of the local Business Club and involved in the TV Chamber

Customer Champion - Data Junkie - Digital Advocate 



Air Tattoo 2018 in Numbers
Full 3 day show
• 185,000 attendance
• 79 official military delegations (64 Chiefs)
• 302 aircraft representing 43 Air Arms
• 4 Royal parties

Outstanding and safe 8 hour flying displays each day
• RAF Centenary flypasts (BBMF & 617 Squadron)

Excellent customer feedback
• Flying Display rated Very Good or Good 98% (91% in ‘17)
• Static Display rated Very Good or Good 97% (96% in ’17)
• Overall experience rated Very Good or Good 97% (94% in ’17)
• Definitely & Probably attend in 2019 82% (88% in ’17)

with youth STEM focus
>7,500 school children hosted on Friday
Another 26,000 children with family - under 18s FREE policy



2018 Campaign - Digital First Strategy

Emails - 90K database 

• 109 - average open rate 25%

Facebook - 109K followers
• 16M Reach 
• 37M Impressions 

Twitter - 49K followers

• 7M Impressions

Instagram - 40K followers

YouTube - 10K subscribers

• Views 10.4 Million

Website - airtattoo.com

• 770,000 users

• Over 7,000,000 pageviews



Media & Comms Has Changed
Latest OFCOM Report - Use of main platforms for news - UK Adults  

*However qualitative 
research suggests 
that the frequency 
with which people 
consume online 
news could be 
under-reported 



Why Does This Matter?
• No control - TV, Radio, Newspapers

• Total control - website, social channels, emails, vlogs, blogs 

• Be your own news channel - your version of the truth!
• Create user generated content that engages

• Develop and grow your own audience of ambassadors/fans

• Encourage them to promote and share



Build Your Content Strategy
• Useful, interesting, fun – what should people do when they read it?

• Create a plan/schedule but still be reactive

• Aircraft announcements – each Thursday and then surprises!

• Tickets – on sale, selling out, price changes, only 200 remain

• Key dates – anniversaries, Top Gun day, Father’s Day 

• Competitions – particularly photography sharing – involve people

• See what works and do more of it - use your stats/insights)

• Post with photos or video – take at the event to use all year

• Organic content rather than shares get a higher engagement

• Efficient to spend time drafting posts and scheduling to appear

• Re-purpose content – use it more than once





Number 1 Facebook Post - 2018

Frecce Tricolori Video

• 606,482 people reached

• 234,060 video views

• 26,044 reactions, 
comments and shares



The Power of Digital Comms

• On 29 November 2013, a Police Scotland EC135 helicopter, crashed 
onto the roof of the Clutha Vaults pub in Glasgow 

• All three on board and seven inside the pub were killed, 31 injured

• Within 11 Seconds a video of the crash was on YouTube and being 
shared across social media



When Social Media Goes Bad….
• All publicity is good publicity - not true!

• If you get it wrong this gets amplified – goes viral and gets picked up 
by traditional media and the press

This tweet cost Snapchat $1.3 Billion US Air Force tweet backlash



Minimising the Risk to your Reputation
• Don’t make offensive jokes or try and jump on the band wagon

• Create clear social media posting guidelines 

• Know what you do and don’t respond to – standard responses

• Use a social media workflow that requires junior team members to go 
through an editing process and get approval before posting

• Have a social media policy for your followers – hide posts/ban people!

• Check your profanity settings! 

• If your have volunteers make sure they know the boundaries 

• Have a incident response plan, see how others handle it, best practice



Air Tattoo – Setting the Record Straight



When someone beats you to it!



And Finally...

• Online and offline channels are connected

• Effect of the RAFAT Channel 5 TV documentary on airtattoo.com visits



Thank You
Any Questions?
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