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Executive Summary  

Introduction 

ES1. This is an executive summary of the CAA‟s Future Airspace Strategy (FAS) document.   

The need to modernise UK airspace to further improve safety and 
efficiency1.  

ES2. UK airspace will require modernisation if it is to achieve the following: 

 Deal with current „hotspots‟ of congestion within the current system. 

 Enable and facilitate continuous improvement in safety within the airspace system. 

 To develop a genuinely sustainable framework to guide the aviation industry in its 

investment and technological development. 

 Take advantage of technological developments to improve efficiency. 

 Implement Single European Sky proposals to increase the overall safety, capacity 

and efficiency of the international Air Traffic Management (ATM) system, whilst 

making commensurate environmental improvements. 

 Sustain access to sufficient airspace for non-Commercial Air Transport users. 

 Be responsive to Government policy and decision-making. 

 Provide flexibility within the system to enable future development and 

advancements. 

ES3. In achieving the above, it is intended that airspace will not become the restricting factor 

for the current or future operations of airspace users.  In particular, the Strategy aims to 

build on the existing excellent UK safety levels and help to minimise the impact of 

aviation on the environment. 

                                                

1
 The term efficiency is used in a variety of contexts with respect to airspace.  In some cases, such as fuel 

efficiency or cost efficiency, the context is very specific.  In other cases, such as the efficiency of the airspace 
system as a whole, the interpretation is much broader with many more parameters to be taken into account.  As 
part of the FAS implementation, the CAA will take forward work to develop a common framework for assessing 
the efficiency implications of airspace changes based on systematic assessment of costs and benefits.  Further 
detail is set out in Section 3.2 paragraphs 188 to 202.  
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The FAS sets out three strategic drivers to modernise the UK 
airspace system. 

ES4. The FAS 2030 Vision is to establish: 

“Safe, efficient airspace, that has the capacity to meet reasonable demand, balances 

the needs of all users and mitigates the impact of aviation on the environment.” 

ES5. The Strategy sets out three broad strategic drivers to modernise the UK airspace 

system and achieve this vision: 

 Safety:  The implementation of a modernised airspace system is driven by the 

need to continuously improve safety levels, in particular, in light of the forecast 

growth in demand for airspace and the expected adoption of new technology and 

operational concepts across the system, the FAS aims to ensure: 

o All changes are justified on the grounds that they will directly reduce the risk, 

and/or contribute, to the development of a fundamentally safer system or at 

the very least maintain current levels of safety whilst delivering benefits in 

other areas. 

o The right levels of resource are in place to ensure that the transition to a 

future system can be executed safely, in particular re-training controllers and 

pilots as their roles and responsibilities change and maintaining sufficient 

system resilience for contingency purposes. 

o The appropriate regulatory mechanisms are in place to enable 

implementation of changes and assure the safety of the new system. This 

includes developing safety performance indicators to baseline current safety 

levels, predict future performance and test actual outcomes. 

 Capacity:  Even if there were limited growth in air traffic movements over the 

period of the Strategy, there are hotspots in the airspace today that, although not 

unsafe, nevertheless must be improved as predicted traffic flows increase.  

Equally important is the principle of a continuous improvement in safety and this 

will require a strategic approach to embrace European and national aspirations.  

It is likely that the pressure on the UK‟s airspace system will continue to grow 

over the long term with a changing profile of demand from different user groups 

leading to a tightening in the supply/demand balance for airspace at certain times 

and in certain places. Ensuring that national airspace can meet reasonable 

demand growth is a key element of the Strategy, whilst also accepting that 
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Government may set limits on that growth.  The FAS works on the underlying 

assumption that improvements in capacity are needed now and in the future, the 

only questions are how much and where.  The FAS aims to ensure the availability 

of airspace capacity is not a constraint. The shift to a fundamentally more flexible 

and integrated airspace system to improve safety, capacity and efficiency will 

require complementary changes at airports to achieve improvements in the 

service benefits to passengers.  Whilst the capacity issues are brought into 

sharpest focus when addressing the demands of Commercial Air Transport this 

should not be taken to mean it is the only sector of the aviation community to be 

considered. Indeed, in aiming for improvements for one sector it is important that 

the impact on other sectors is fully considered and an appropriate balance 

achieved. 

 Environment: The proposals in the FAS aim to enable aircraft to fly in more 

environmentally efficient ways. The environmental impact of air travel, both locally 

in terms of noise and air quality, and globally in terms of climate change, plays an 

important role in determining how the UK airspace system should develop. The 

FAS aims to drive the implementation of ATM improvements that reduce 

greenhouse gas (GHG)2 emissions from aircraft and contribute to minimising 

aviation‟s environmental impact. The FAS also provides an opportunity to re-

assess existing principles underpinning the treatment of aircraft noise and 

tranquillity in the context of new ATM technologies and operational concepts.  

Outwith the FAS remit, airports will also have to consider the effect of local 

issues, such as air quality and noise, as factors which may restrict individual 

expansion plans in some areas. 

Assessing airspace efficiency to inform decision-making. 

ES6. In the interest of safety and capacity, access to airspace is restricted through the 

creation of controlled airspace.  The creation of controlled airspace, with its bounded 

                                                
2
 The most authoritative description of GHG relevant to aviation features is the Intergovernmental Panel on 

Climate Change (IPCC) report „Aviation and the Global Atmosphere‟ published in 1999.  This gives a list of 
species (chemicals) of aviation emissions that are emitted directly into the upper troposphere and lower 
stratosphere where they have an impact on atmospheric composition.  These gases and particles alter the 
concentration of atmospheric GHG, including carbon dioxide; ozone and methane; trigger formation of 
condensation trails; and may increase cirrus cloud, all of which contribute to climate change.  The chemistry 
describing how these emissions react together is very complex, but suffice to say that the scientific consensus is 
that the overall effect is one of warming but some of the species – methane and sulphates – are considered to be 
coolants.  There is also a general consensus that total warming (radiative forcing) is larger than that produced by 
the effect of carbon dioxide alone although there is uncertainty about its exact extent.  It is for these reasons that 
the term GHG is used in the FAS to ensure the entirety of aviation emissions is considered. 
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dimensions and established route structure, creates the potential for scarcity in the 

areas of highest demand and in turn creates the requirement for trade-off decisions.   

ES7. Applying the concept of efficiency to airspace may be useful to help guide and 

manage these trade-off decisions effectively.  The FAS work will take a broader 

understanding of efficiency than has historically been the case and will consider a 

wider set of factors.  This will allow the Directorate of Airspace Policy to take greater 

account of the apportionment of costs and benefits across different stakeholder 

groups, including the impact that airspace changes may have on the incentives faced 

by airspace users and operators.   

ES8. The more competing factors that can be identified as relevant and included in the 

process of trading-off, the more robust the process will be, and the more likely it will 

be that the process will result in an optimal outcome.  The competing factors affected 

by the use of airspace fall broadly into seven categories: 

 Safety: Must be assured and given this, safety cannot be traded off with other 

factors. Once safety is assured, the expected benefits of any incremental 

improvements in safety can be considered against the associated costs. 

 The Environment: The utilisation of airspace causes costs to be incurred by 

others in the form of noise, climate change, local air quality, tranquillity, visual 

intrusion etc. 

 Access to Airspace: In the interests of safety and capacity, access to airspace is 

restricted through the creation of controlled airspace.  The desire for more 

controlled airspace by some airspace users may create the potential for scarcity 

in the areas of highest demand for other users which may require trade-off 

decisions to be made. 

 Users: A change to the airspace system can result in a change to the costs 

incurred by users of airspace (e.g. equipage standards, flight times, fuel burn). 

 Suppliers: Air Navigation Service Providers (ANSPs) incur direct costs, for 

example the cost of staff, IT, R&D and implementing new technology that are all 

potentially impacted by a change to the airspace system. 

 Delays: The costs associated with delays are borne by various parties - most 

obviously, by end consumers through being late, missing connections etc. 
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 Competition: Changes to the airspace system can, in principle, affect competition, 

for example between airport operators and airlines. Where competition is 

adversely affected, it can result in end consumers incurring additional costs. 

The FAS sets out a further three key areas of consideration required 
to achieve the vision. 

ES9. Aligning with European Developments: The UK controlled airspace system is an 

integral part of the European ATM network and cannot operate in a vacuum.  The 

FAS will need to take full account of the relevance and impact of European 

developments on this airspace and will need to facilitate alignment and integration 

with key initiatives. In particular, the Strategy considers the alignment with the main 

strands of the Single European Sky ATM Research (SESAR) programme, the 

development of Functional Airspace Blocks (FAB), the Network Management 

Function and the Single European Sky (SES) II Performance Regime as well as 

European Aviation Safety Agency (EASA) ATM rule-making. To allow for effective 

implementation of the proposals led by the FAS, the UK needs to understand the 

balance between decisions taken at a European level and those taken nationally, 

and the interactions between the two.  The FAS will form the national contribution to 

SESAR and deliver SES II proposals.  The key messages from the FAS within the 

context of our engagement  within wider European initiatives are: 

 While this is a national strategy it is written fully in the context of emerging 

European and other international requirements and it is entirely consistent with 

what are known to be emerging themes. 

 SESAR is vitally important for the future improvements to the efficiency and 

effectiveness of the ATM system and the FAS is a major part of enabling the UK 

contribution to SESAR.  There is the potential for us to act as the bridge between 

NextGen and SESAR. 

 The FAS is entirely consistent with the objectives and requirements of SES 

policy, in particular with respect to National Performance Plans, Functional 

Airspace Blocks and Flexible Use of Airspace (FUA). 

 The safety dimension within the FAS is consistent with the ATM objectives of 

EASA. 

 All of these issues also bring risk to FAS delivery and in mitigation we will 

continue, and where possible and necessary, increase our engagement with 
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programmes such as SESAR, Transition Altitude Harmonisation and 

Performance-based Navigation in order to shape and influence the outcome to 

ensure UK objectives are not compromised.  Equally, we will need to continue to 

engage effectively at all levels, in a joined-up and consistent manner, in order to 

contribute fully to the development of new regulations and implementing rules.  

This will require close co-operation with all elements of the FAS stakeholder 

community. We will also need to work closely with other States‟ National 

Supervisory Authorities (NSAs) and their regulatory authorities in order to achieve 

consensus on a wide range of regulatory issues affecting the implementation of 

the many issues covered by the Strategy. 

ES10. National Policy and Regulation: These must be robust enough to support the 

implementation of changes. Some of the changes proposed may require new or 

updated policy and regulation to be developed.  The FAS work will need to facilitate 

the development of clear regulatory policy and help to reduce the costs and risks 

associated with those parties investing in the development of the UK‟s airspace 

system.  The FAS will also need to take account of emerging Government policy and 

regulation in areas outside aviation, for example, policy on climate change, 

sustainable development and renewable energy. 

ES11. National Defence and Security:  They will not be compromised at any stage during 

the modernisation of the airspace system. In particular, the FAS must be responsive 

to changes to the background security situation, either temporarily for events such as 

the Olympics, or more permanently due to a change in the terrorist threat or geo-

political situation. 

Airspace demand scenarios considered to help define the nature of 
the capacity problem to be addressed by the FAS. 

ES12. Airspace Demand: Three airspace demand scenarios were considered to test the 

principles of the FAS against possible future development of airspace demand. The 

aim was to model the airspace system under increasing stress to highlight broadly 

where and when the demand for airspace capacity might significantly exceed supply. 

The modelling results could only ever be indicative but they covered a range of 

challenges, faced by the UK‟s airspace system out to 2030, against the demands of 

which it might be reasonable for the aviation industry to prepare.  The modelling, 

notwithstanding its limitations, indicated that if demand for aviation continues to 

increase, the current airspace system will become a limiting factor and we need 
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therefore to modernise and maximise the efficiency of the system to meet any 

permitted demand. 

The modernisation of the overall airspace system can be separated 
into five areas. 

ES13. Airspace Structure: Today‟s airspace is characterised by a rigid route structure 

linking the airspace of the major airports, with the volumes of airspace between and 

beneath remaining open and freely available for use by all types of aviation. In the 

future, the management of UK airspace structures will be flexible, moving to dynamic 

at certain points and times to accommodate user demand and enable more direct 

routes and optimal vertical profiles. 

ES14. Communication: Today, information is primarily shared via radio voice 

communications. In the future, the introduction of new technology is expected to 

change the method of communications to allow greater volumes of information to be 

shared, more quickly and consistently via data transfer, with less reliance on radio 

exchanges. 

ES15. Navigation: Today, aircraft navigate primarily using ground-based navigation aids. In 

the future, the application of space-based aids will increase navigational accuracy 

and resilience, and reduce the costs of maintaining and replacing ground-based aids. 

ES16. Surveillance: Today, surveillance is based on independent radar coverage. In the 

future, the application of space-based navigation combined with improved 

communication links will allow users to transmit precise positional information to Air 

Traffic Services (ATS), increasing the situational awareness of both parties. 

Independent radar surveillance will be retained and used for contingency, national 

defence and security/policing activities. 

ES17. ATM Capability: ATM capability refers to the ability of ATS on the ground to manage 

the flow of air traffic through controlled airspace. Today, traffic is managed along a 

rigid route structure, its position is tracked independently using ground-based 

surveillance and information is shared through voice communications. In the future, 

the application of new technology will enable ATS to manage traffic in more flexible 

ways and if necessary enable increased volumes of traffic. Advanced, computer 

based tools will be implemented to support controllers in managing the additional 

complexity in the airspace system. 
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The FAS proposes four high-level characteristics of the UK‟s 
airspace in 2030 that will guide the modernisation of the system 
over three periods (2011-14, 2015-20 and 2021-30). 

ES18. Routeing based on „user preferred (4D) trajectories‟: A 4D trajectory is a set of 

coordinates defining the path of an aircraft in time and space. The future airspace 

system will allow pilots and controllers (using computer assistance) to negotiate 

preferred trajectories that are optimal in minimising fuel burn and reducing potential 

conflicts with other aircraft.  

The future lower level terminal environment will remain highly systemised, providing 

a structure of approach and departure routes, supported by advanced tools that 

minimise controller intervention. Managing the interface between the „preferred 

trajectory‟ upper airspace environment and systemised lower airspace environment 

is a key challenge. 

ES19. Flexible, often dynamic, management of the airspace structure through Joint 

and Integrated (J&I), Civil/Military operations: Future airspace structures will be 

flexible, moving to dynamic at certain points and times, to accommodate direct routes 

and optimal profiles as often as possible. Building on the strengths of the UK‟s 

existing J&I approach to ATS, FUA will increase capacity and resilience in the 

system. 

ES20. Co-operation with airspace users: Buy-in and cooperation across the full spectrum 

of airspace users is required to successfully migrate to a flexible/dynamic 

environment. The procedures and systems that promulgate timely information of 

2011 - 2014 2015 – 2020 2021 – 2030 

Focus on improving the 2D 
element, enabling users to fly 
closer spaced, more direct 
routes, known as horizontal 
performance. 

Expand improvements in the 
3D element, enabling users to 
fly more efficient vertical 
profiles (inc. continuous 
climbs and descents) known 
as vertical performance. 

Introduce the 4D element, 
time, to optimise trajectory 
operations, combining 
horizontal and vertical 
performance while ensuring 
users do not come into 
conflict. 

2011 - 2014 2015 – 2020 2021 – 2030 

Enhance application of FUA to 
maximise the shared use of 
airspace through civil/military 
coordination at the strategic, 
operational and tactical levels. 

Dynamic management of 
airspace to enhance the 
benefits of FUA, 
accommodating demand by 
activating temporary 
controlled airspace structures 
at shorter notice. 

Further development of 
flexible/dynamic airspace is 
enabled by the removal of 
fixed airspace structures 
allowing users to plan and 
utilise the airspace in close to 
real-time. 
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airspace constraints and their incorporation into flight planning need to be robust and 

accessible across all airspace users, including GA, the military and Commercial Air 

Traffic (CAT). 

ES21. Greater cooperation and the increased use of systems and technology to 

safely manage additional complexity: Introducing user preferred trajectories and 

flexible/dynamic airspace structures will significantly increase the complexity of the 

overall route structure and airspace system. Although controllers and airspace 

managers will remain fundamental to ATM, their decision-making will be supported 

by new technologies that predict aircraft trajectories, de-conflict their routes and 

monitor conformance. 

Although greater use of technology and systemisation can improve the safety and 

efficiency of the airspace system and manage additional complexity, significant 

overall increases in capacity cannot be achieved without complementary increases in 

airport capacity. 

ES22. Simpler airspace structures integrated across National and FAB boundaries: 

Although the overall route structure and airspace system will be more complex the 

aim is to make the configuration of the airspace less complex in terms of both its 

uncontrolled/controlled airspace classification and its international boundaries. The 

UK‟s future airspace system will be fully integrated as part of the UK/Ireland FAB. 

The UK/Ireland FAB will provide a key European Network function as the gateway to 

and from the North Atlantic. A common development strategy and regulatory 

requirements will facilitate efficient operations within the FAB and in relation to 

neighbouring FABs. 

2011 - 2014 2015 – 2020 2021 – 2030 

Introduction of new technology 
improves communications, 
navigation and surveillance 
enabling improvements in 
horizontal and vertical 
performance. 

Further development of 
technologies, including arrival 
and departure management 
tools, reduce reliance on 
stack holding during normal 
operations. 

Integrated technologies on 
the ground and in the air 
manage the majority of 
conflicts out of the system, 
controllers focus on managing 
the network strategically. 

2011 – 2014 2015 – 2020 2021 – 2030 

Develop the UK/Ireland FAB to 
establish more economical and 
environmentally efficient 
routeings to and from the 
North Atlantic track structure. 
 

Integrate across neighbouring 
states and other FABs 
through common standards 
and regulation to drive the 
overall efficiency of the 
European network in line with 
SES II.  

UK/Ireland FAB is a free 
routeing,  self separation 
environment, apart from busy 
terminal airspace. Airspace 
classifications are grouped 
into „managed‟ and 
„unmanaged‟ categories. 
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For the UK and Ireland to lead in FAB development across Europe, we need to 

promote the FAB by delivering real benefits and communicating them effectively. A 

performance driven approach is critical to success.  

The FAS captures the benefits of modernising the airspace system 
in the areas of safety, capacity, environment and cost. 

ES23. The table below maps the benefits captured in the FAS across safety, capacity, 

environment and cost. In the table: 

 Safety benefits refer to direct increases in the safety level and the ability to 

maintain current levels of safety while enabling benefits in other areas.  

 Capacity benefits refer to the ability of ANSPs to supply additional airspace 

capacity safely, while not significantly expanding the total volume of controlled 

airspace. 

 Environmental benefits refer primarily to reducing GHG emissions and the noise 

impact of aircraft operations. 

 Cost benefits refer to the ability of users and suppliers to operate in more cost 

effective ways.  

 

Safety Benefits Capacity Benefits Environmental Benefits Cost Benefits 

- Performance based 
navigation allows routes 
to be flown more 
accurately and 
consistently. 

- Building flexibility and 
resilience into the 
system, reduces the 
occurrence of pinch 
points and high-risk 
situations. 

- New communications, 
navigation and 
surveillance technology 
improves situational 
awareness of users and 
controllers.  

- Simplification of the 
airspace structure and 
classification reduces 
potential for errors, 
infringements and level 
busts. 

- A co-operative 
environment creates 
safety benefits. 

- Increased navigational 
accuracy enables closer 
spaced routes. 

- Introduction of free 
routeing, systemisation 
and ATM support tools 
enables higher volumes 
of traffic to be managed. 

- Flexible and dynamic 
structures accommodate 
demand when and 
where it occurs. 

- Reduced reliance on 
stack holding increases 
design freedom in the 
busy terminal airspace. 

- Integration of airspace 
through FABs means 
interfaces are simpler 
and more efficient. 

- Access to sufficient 
airspace for non-CAT 
users. 

- Enabling more direct 
routes and optimal 
vertical profiles reduces 
GHG emissions. 

- Continuous climb and 
descent procedures 
reduce the total number 
of people impacted by 
aircraft noise. 

- FAB integration expands 
environmental benefits 
across state borders. 

- Reduced reliance on 
stack holding reduces 
GHG emissions from 
delays in the air. 

 

- Enabling more direct 
routes and optimal 
vertical profiles reduces 
fuel burn and costs. 

- Building flexibility and 
resilience into the 
system reduces delays 
that impose costs on 
users and suppliers of 
airspace. 

- Move to space-based 
navigation aids removes 
cost of maintaining and 
replacing ground 
infrastructure. 

- Common, simpler 
approaches to 
management and 
regulation through FAB 
integration reduces 
costs to users and 
regulators.  

 



 

Future Airspace Strategy 30 June 2011  17 

 

The Strategy sets out the key risks associated with the 
modernisation of the airspace system along with key areas of 
political / operational risk. 

ES24. The top three risks associated with the modernisation of the UK airspace system 

have been identified as: 

 The importance of SESAR: The FAS is heavily influenced by the technological 

advances anticipated by SESAR. In turn, SESAR hinges upon a continuing 

willingness to reach common outcomes and the availability of sufficient funding 

across many industry partners at the European level. If either of these is not 

available SESAR may not deliver the combination of technological outputs 

envisaged in the timescales expected, thereby introducing risk to the timely 

modernisation of the UK airspace system. 

 The ability to assure the safety of a new system and the transition from 

today‟s environment: The implementation of a modernised ATM system is 

dependent on a culture of a continuous improvement in safety. For example, 

SESAR envisages a shift in responsibility for airborne separation assurance from 

the controller to the pilot.  As a consequence, there is a risk that the level of 

resources required, or the lack of appropriate regulatory mechanisms to assure 

the safety of the new system and the transition to new ways of working could 

delay, or even prevent, the implementation of changes. 

 The alignment of industry investment plans: The modernisation of the ATM 

airspace system proposed in the FAS requires investment in complementary 

changes across airports, airlines and ANSPs. The ability of these parties to 

produce consistent, viable business cases and align investment plans is a key 

risk. 

ES25. The top three areas of political/operational risk have been identified as: 

 The absence of a longer-term vision, beyond the current plan (2011-14), for 

the UK/Ireland FAB: There is a risk that the lack of a commonly agreed strategy 

for FAB development at the political level between the UK and Ireland limits the 

scope of the improvements that can be made and the timescales within which 

they can be implemented. 

 Guidance on environmental priorities: Clear guidance is necessary in order to 

enable the CAA to strike the balance on the, inevitably difficult, issues where 

there is a trade off to be made between environment considerations (in particular 

Green House Gas emissions and aircraft noise).  Such guidance also reduces 

uncertainty and complexity for those proposing airspace changes, however we 

fully acknowledge that it will only be possible to provide such clarity once the 

Aviation Policy Framework has been consulted upon and determined. 

 Allocation of airspace capacity: Against the background of a tightening 

supply/demand balance for airspace capacity, the issue of creating „winners‟ and 
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„losers‟ risks becoming more acute.  The requirement on the CAA to balance the 

needs of all users may become more challenging as the Strategy is progressed. 

 

Conclusion 

What the FAS aims to Consider, Address and Achieve 

ES26. The FAS 2030 Vision is to establish “Safe, efficient airspace that has the capacity to 

meet reasonable demand, balances the needs of all users and mitigates the impact 

of aviation on the environment”.  The aspiration is that all the changes under the FAS 

will contribute to directly reducing risks and/or contribute to the development of a 

fundamentally safer system.  As an absolute minimum, safety levels must be at least 

maintained in making changes that benefit other aspects of the system.   

ES27. Notwithstanding the current economic downturn and the consequent knock-on effect 

to aviation, it is likely that the pressure on the UK‟s airspace system will continue to 

grow over the long-term with the changing profile of demand from different user 

groups, leading to a tightening in the supply and demand balance for airspace 

capacity making it vital that we use our airspace as efficiently as possible. 

ES28. The environmental impact of air travel, both locally in terms of noise and air quality 

and globally in terms of climate change, is playing an increasingly important role in 

determining how the UK airspace system should develop.  The FAS work aims to 

enable the achievement of ATM improvements in the UK that mitigate the impact of 

aviation on climate change.  It will also need to mitigate the impact of aircraft noise 

closer to airports.  The development of an airspace system that enables users to fly 

in more environmentally efficient ways is a key strategic driver for FAS and the 

implementation of its concepts.   

ES29. If the FAS Vision is to be realised then the impacts of airspace developments across 

a broad range of factors will have to be considered in order to achieve an optimal 

outcome.  The concept of efficiency in airspace terms may be a useful tool to 

determine the management of trade-off decisions effectively.  More work is required 

in this area and this is being taken forward by the CAA‟s Regulatory Policy Group. 

ES30. The UK controlled airspace system is an integral part of the European ATM network.  

It is important that FAS takes full account of the prospective impact of European 

developments and ensures alignment/integration with programmes of change to 

generate optimal outcomes for the UK and ensure the efficiency of the European 

network.  When appropriate and necessary, we will seek to influence and shape the 
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outcome of this work by being in the lead, and sharing our perspective and 

experience with the European Commission, the International Civil Aviation 

Organization (ICAO), EASA and Eurocontrol (the European Organisation for the 

Safety of Air Navigation). The FAS will also need to facilitate the identification, 

articulation and agreement of the UK/Ireland‟s FAB strategic goals and delivery 

roadmap at Governmental, Regulatory and Service Provider levels.  Work must align 

and integrate with the aims and outcomes of SESAR and ensure that the timing and 

scale of the changes are achieved in UK airspace.  The FAS work needs to be 

consistent with the outcomes required from the SES II Performance Scheme as 

articulated in the UK National Performance Plan.  The opportunity associated with 

the delivery of the SES Network Management Function (NMF), focusing on a more 

network-based strategic approach to European ATM, and thereby helping to avoid 

fragmentation, is key to the delivery of FAS.  As a consequence, we will work very 

closely with Eurocontrol to achieve a positive outcome to the current discussions. 

ES31. Successful implementation of the changes proposed in the FAS will rely on the 

funding, commitment and collaborative approach of a variety of parties. The FAS 

work must consider the commercial feasibility and investment timescales for different 

organisations of implementing or supporting changes.  Key aviation stakeholders, 

including ANSP, airports, airlines, the GA community and the military will play a vital 

role in assessing the operational readiness of the Strategy.  In addition, national 

aviation policy and regulation must be robust enough to support the implementation 

of changes and some of the changes to be developed may require new or updated 

policy and regulation.  It is vitally important to remember that national defence 

objectives will not be compromised at any stage during the development of the UK‟s 

futures airspace system.  

Developing the UK‟s Future Airspace System 

ES32. The overall airspace system can be separated into five areas: Airspace Structure and 

Classification; Communications; Navigation; Surveillance; and ATM Capability.  The 

FAS proposes some significant changes to the way the UK‟s airspace system will 

operate in 2030 based around four broad characteristics: 

 Routeing based on „user preferred trajectories‟. 

 Flexible, moving to dynamic management of the airspace structure. 
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 Greater cooperation and the increase use of systems and technology to safely 

manage complexity within the system. 

 Simpler airspace structures in terms of airspace classification, airspace 

boundaries and where necessary integrated across national and FAS boundaries. 

ES33. The future airspace system will accommodate more direct routeing of aircraft from 

departure to destination, along closer spaced routes enabling aircraft to fly their 

optimal or most fuel efficient flight profile more often during the en-route phase of 

flight.  Work on optimising the airspace design in Terminal Manoeuvring Areas 

(TMAs) to accommodate the maximum use of this improved vertical performance will 

play a critical role in delivering the anticipated fuel efficiency and environmental 

benefits of the FAS.  The management of the overall airspace structures will need to 

be flexible to accommodate direct routes and optimal flight profiles. The safe and 

effective operation of airspace will require greater cooperation between all airspace 

users supported by greater systemisation and the use of computer based tools, 

particularly in the busy TMA environment.   

ES34. It is envisaged that the UK‟s future airspace system will be fully integrated as part of 

the UK/Ireland FAB, which will continue to provide a key European Network function, 

particularly as the gateway to and from the North Atlantic.  A common strategy and 

regulatory requirements will facilitate the enhanced development of FAB operations. 

ES35. Work falling out of the FAS will be covered within the following five areas: 

 Airspace structure and classification. 

 Navigation. 

 Surveillance. 

 Communications. 

 ATM capability. 

Ensuring, Safe, Balanced and Effective Decision-making and Implementation 

ES36. Safety will remain the highest priority in the FAS and our participation in the 

development of safety regulatory systems at the European level will seek to ensure 

we can maintain the UK‟s excellent aviation safety record. The CAA‟s Safety 

Regulation Group will aim to maintain and develop its trusted partner status with 

EASA to support and influence the development of the total systems approach to 
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safety regulation.  Work under the FAS will seek to develop a broad definition of 

airspace efficiency where, once the safety of the airspace system is assured, the 

costs and benefits associated with delays, the environment, access, users, suppliers 

and competition are assessed in a balanced and proportionate way. 

ES37. The UK can use the FAS as a vehicle through which to articulate clearly the common 

strategic challenges and to influence how they might be addressed.  In making sure 

the FAS is coherent with European developments we will need to identify the main 

strands of SESAR and EASA rule-making that are likely to endure and ensure 

decision-making and the implementation of changes in the UK remain correctly 

aligned.  The latest European developments under SES II and SESAR are in their 

early stages.  Issues at the strategic level still need to be resolved and the regulatory 

challenges addressed.  The FAS has to remain flexible to the developing work in 

Europe, shaping the national environment to maximise the benefits from the various 

initiatives as they emerge.   

ES38. Looking further afield, whilst the main effort of coordination between the Federal 

Aviation Administration‟s (FAA) NextGen and the EU nations must be via SESAR, 

the UK should still maintain its positive and mutually beneficial bilateral engagement 

with the FAA to ensure we fully understand and remain up to date with the NextGen 

programme and its influence on the FAS. 
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Document Purpose and 
Composition  

Document Purpose 

1. The UK‟s Future Airspace Strategy (FAS), which has been developed by the CAA, with 

contributions from the Department for Transport (DfT), Ministry of Defence (MoD) and 

NATS, considers the development of the UK‟s airspace system from 2011 to 2030. The 

Strategy sets the direction for how the planning, management and regulation of UK 

airspace should develop to maintain and improve the UK‟s high levels of safety while 

addressing the many different requirements on the airspace system, and delivering 

balanced or „optimal‟ outcomes, taking into account all those involved in, or affected by, 

the use of airspace.  It also lists further work required to achieve the FAS Vision as set 

out in the conclusion and listed in Annex A.  

2. An earlier draft of this document was introduced to key aviation stakeholders, including, 

but not restricted to, Airports, Airport ANSPs, Airlines, the General Aviation Community 

and the Military, during a consultation period running from 1 November 2010 to 7 

February 2011.   Following the closure of the formal consultation a stakeholder workshop 

was held to consider the consultation responses and to develop the CAA‟s reply and 

subsequent actions.  The CAA‟s full Consultation Response Document can be found at 

www.caa.co.uk/FAS.  This document has been updated taking due regard of all the 

consultation responses. 

3. This version of the FAS, its considerations, conclusions and recommendations has been 

agreed by the FAS Programme Board which includes representatives from the DfT, MoD 

and NATS. However the final approval for publication has come from the CAA Board as 

this document is owned and maintained by the CAA on behalf of the UK.  It may well be 

necessary to update some aspects of the Strategy as developments take place over the 

years out to 2030. The FAS Programme Board is responsible for proposing updates to 

the Strategy Document. 

http://www.caa.co.uk/FAS
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Document Composition 

4. The document is divided into three parts: 

 Part 1: „What the FAS Aims to Consider, Address and Achieve‟, sets out: 

o The Vision and Objectives for the FAS.  

o The strategic drivers that the FAS aims to address to meet the objectives and 

realise the Vision. 

o The areas the FAS will consider to ensure the strategic drivers are addressed in 

a safe, balanced way and that any proposed changes are implemented safely 

and effectively. 

o The Scenario Modelling carried out for the FAS to help understand how different 

distribution of demand might impact the future balance between airspace 

capacity and throughput. 

 Part 2: „The High-level Characteristics of Future Airspace, Framework of Potential 

Changes and Associated Benefits‟, sets out: 

o The high-level characteristics of the future airspace system the FAS proposes to 

develop. 

o A framework of operational changes and enabling technologies that may be 

deployed, how, and when, to deliver the future system. 

o The benefits associated with the high-level characteristics and the specific 

changes in the framework, should they be implemented successfully.  

 Part 3: „Ensuring Safe, Balanced and Effective Decision-making and Implementation‟, 

sets out: 

o The strategy to assure the safe design, implementation and operation of the 

proposed future airspace system. 

o How airspace efficiency might provide a useful framework to help guide trade-off 

decisions to achieve balanced outcomes.  As implementation of the FAS 

progresses, it is envisaged that an airspace efficiency framework will be 

developed, with a view (subject to conformity with legal obligations etc) to 

contributing to strategic appraisal of the changes set out in Part 2. 

The FAS does not provide a detailed roadmap or plan for the implementation of 

changes to the UK’s airspace system. Similarly, it does not provide a blueprint, or 

future design for the UK’s airspace structure, but it does set the direction for future 

detailed pieces of work to be progressed in these areas. 

5. A synopsis of the key points being considered in this document are highlighted in bold 

blue and these are used to form the conclusion at the end of the document. 
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6. The recommendations for further work towards the achievement of the FAS Vision are 

highlighted in bold green as they appear in the body of the text and are then listed at 

Annex A.  

7. Risks associated with the implementation of the FAS are highlighted in bold red as they 

appear in the text of the document and are then listed at Annex B. The risk work is being 

progressed under the auspices of the FAS Programme Board and all the risks from this 

document have been transposed into the FAS Risk Matrix and allocated a risk number 

which will be used by the Programme Board to manage the risks, allocate risk owners 

and develop mitigations.      

8. Explanations of key concepts and terms used within the body of the text are set out in the 

orange boxes as they appear, and are summarised in the glossary at the end of the 

document. 
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Part 1: What the FAS aims to 
Consider, Address and Achieve 

1.1 Provenance of the FAS 

9. The modern aviation sector, enabled by 

safe, effective management of airspace, 

supports the economy and enhances 

opportunities for business and leisure 

travel, facilitates training, recreational 

and sporting aviation and plays a key 

role in ensuring the UK‟s national 

security. 

The UK‟s Future Airspace Strategy (the 

FAS or the Strategy) had its genesis in 

the Department for Transport‟s „The 

Future of Air Transport‟ White Paper 

(ATWP) in 2003 and the subsequent 

Future of Air Transport Progress Report 

in 2006.   

10. Although Government policy has changed since the White Paper, the underlying need for 

a national airspace strategy remains strong.  UK airspace will require modernisation if we 

are to: 

 Deal with „hotspots‟ of congestion within the current system. 

 Enable and facilitate the continuous improvement in safety within the system. 

 To develop a genuinely sustainable framework to guide the aviation industry in its 

investment and technological development. 

 Take advantage of technological developments to improve efficiency. 

 Implement Single European Sky proposals to increase the overall safety, capacity 

and efficiency of the European Air Traffic Management (ATM) system, whilst making 

commensurate environmental improvements. 

 Sustain access to sufficient airspace for non-Commercial Air Transport users. 

Airspace Capacity: the number of aircraft that 

can move safely through a volume of airspace at 

any given time. 

Air Traffic Management (ATM): The 

aggregation of the airborne and ground-based 

functions (air traffic services, airspace 

management and air traffic flow management) 

required to ensure the safe and efficient 

movement of aircraft during all phases of 

operations. 

Air Traffic Services (ATS): The various flight 

information services, alerting services, air traffic 

advisory services and Air Traffic Control 

(including area, approach and aerodrome 

control). 

Air Navigation Service Providers (ANSPs): 

Any organisation (public or private) providing air 

traffic services for general air traffic. 
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 Be responsive to Government policy and decision-making. 

 Provide flexibility within the system to enable future development and advancements.  

11. Demand for air transport movements in the UK has grown significantly over the past 60 

years. Meeting successfully the growth in demand has resulted in adding significant 

complexity to the UK‟s airspace system, particularly in areas with the highest volumes of 

traffic such as the South-East of England. In turn, added complexity has placed 

constraints on airspace capacity.  

12. Although the current downturn in economic activity has been reflected in reduced 

demand for commercial air transport, the indicators are that growth will return, indeed the 

Secretary of State for Transport has stated that “aviation should be able to grow, but to do 

so, it must be able to play its part in delivering our environmental goals and protecting the 

quality of life of local communities.  If aviation can do better than currently anticipated in 

tackling its emissions and other impacts, then that will create greater scope to grow3”. 

Commercial air transport is a key element of the UK‟s transport infrastructure and its 

needs should be accommodated in a safe and environmentally sustainable way. 

13. The UK has an excellent aviation safety record. Maintaining and improving this record is 

demanding greater vigilance and enforcement due to the growing levels of airspace 

complexity and utilisation. New methods of operation will require new and innovative 

ways of maintaining and, where practical, improving safety standards. 

14. Notwithstanding a wide range of mitigation measures, the environmental impact of 

aviation, including greenhouse gas emissions, local air quality and aircraft noise, causes 

widespread concern. The importance of this challenge has resulted in growing emphasis 

on the environmental aspects of Air Traffic Management (ATM). 

15. UK airspace is a key gateway between Europe and North America, delivering and 

receiving traffic to and from the North Atlantic. The airspace structure must also develop 

in a way that supports the efficient operation of this key interface and ensures the 

efficiency of the international ATM system. The air traffic services in the eastern half of 

the North Atlantic airspace are provided by NATS, on behalf of the UK under its 

obligations to the International Civil Aviation Organisation (ICAO). Any changes made in 

the North Atlantic airspace must comply with ICAO Standards and Recommended 

Practices (SARPs). 

                                                
3
 Department for Transport, Developing a sustainable framework for UK aviation: Scoping document – Forward, March 2011. 
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16. The Government looks to the CAA to work with NATS and the MoD to determine how the 

UK‟s airspace can best meet the challenge of safely accommodating future demand for 

airspace capacity in line with Government policy.  The airspace challenge will be 

significant as the aviation industry works to support economic growth and maximise the 

utilisation of available runway capacity and, in turn, demands that its requirements are 

met in terms of airspace capacity and efficiency. 

There is a risk that emerging UK Government aviation policy could conflict with the 

FAS objectives as currently set out (Risk Matrix Ref 30). 
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1.2 The FAS 2030 Vision  

The FAS 2030 Vision 

The FAS 2030 Vision is to establish:  

“Safe, efficient airspace, that has the capacity to meet reasonable demand, balances 

the needs of all users and mitigates the impact of aviation on the environment”. 

17. The 2030 Vision for the UK‟s airspace system is a description of the capability that will 

exist following successful implementation of the Strategy. Following the Strategy‟s 

highest priority, safety, the concept of efficient airspace is of great importance in the 2030 

Vision. It is clear that, in realising this Vision, a balance will need to be struck between its 

different elements in order to generate the optimal outcome. The pursuit of efficiency in 

airspace terms aims to help guide and balance decision-making towards this optimal 

outcome and will be considered in greater detail throughout the Strategy. 
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1.3 Strategic Drivers 

18. Due to the degree of uncertainty surrounding how the aviation sector will develop over 

the next 20 years, the strategy to develop the airspace system that supports it must be 

flexible and adaptable to changing circumstances. The FAS needs to adopt a clear focus 

on the strategic drivers it aims to address and the key areas that must be considered to 

do this successfully. The following section sets out these drivers and considerations to 

ensure the efficacy of the Strategy while more detailed work will be carried out to deliver 

it.  Unlike the European National Performance Scheme, cost has not been included as a 

separate strategic driver, but within an aviation industry where output is delivered by 

companies driven by market forces within a global market economy, cost is inevitably a 

context within which all the strategic drivers are delivered.  In the UK some of these 

companies are subject to economic regulation.  

Strategic Drivers for the FAS 

19. The three broad strategic drivers for the development of the UK‟s airspace system are to: 

 Ensure that there is a culture of continuous improvement with regard to 

aviation safety, in particular in the light of an anticipated growing demand for 

aviation and the introduction of new technology. 

 Balance the demand for airspace capacity with supply, to ensure that the 

availability of airspace capacity does not place an undue constraint on when 

and where aircraft are able to fly.  

 Enable aircraft to fly in more environmentally efficient ways. 

Ensuring a culture of continuous improvement with regard to aviation safety  

The implementation of a modernised airspace system is driven, in part, by the need to 

continuously improve safety levels.  Safety becomes all the more important in the 

context of the FAS, which envisages the adoption of new technology and operational 

concepts across the system, and this is especially the case with transitional 

arrangements associated with such changes.  The aspiration is that all changes will 

contribute directly to reducing risk and/or contribute to the development of a 

fundamentally safer system.  As an absolute minimum, safety levels must at the very 

least be maintained in making changes that benefit other aspects of the system. 

20. Levels of airspace utilisation will increase if growth in demand for aviation is permitted 

and is to be accommodated. New operational procedures will be required to handle the 
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growing volumes of traffic in the airspace system and these new procedures will be 

enabled by greater use of technology as it is developed. It is the combination of new 

procedures and technology that will enable the UK to continue to pursue a continuous 

improvement in safety.          

21. The application of new operational procedures 

using more advanced technology is expected to 

result in greater automation and dependency on 

computer-based tools. This requires the ground-

based and airborne components of the airspace 

system to be fully integrated and dependent on 

each other for safe operation. As dependency 

and complexity increases, it becomes more 

challenging to make safe judgements about the 

impact of changes, particularly on the airborne 

component. One result of adopting new 

technology and procedures is the possibility of a 

reallocation of safety responsibilities between the 

controller and pilot.  

22. There are a number of specific risks associated 

with the safety of the future airspace system that the Strategy will need to address: 

The implementation of the FAS is likely to involve a large volume of regulatory change 

and it is possible that the UK industry will be unable to dedicate the necessary effort 

to comply in a timely manner.  In this event the results could be an extended 

implementation of the FAS and/or failure to realise capacity, environment and safety 

benefits (Risk Matrix Ref 1).  

As a result of changing economic conditions, the UK aviation industry may be unable 

to deliver the required safety improvements or changes (Risk Matrix Ref 2).  

FAS is dependent on technological developments from European ATM initiatives, in 

particular SESAR.  Should SESAR fail to deliver the expected technological 

developments which underpin the proposed FAS changes, or take longer than 

currently expected to do so, this could lead to  an inability to modernise UK airspace 

or to delays (Risk Matrix Ref 3b). 

FAS is dependent on rules emerging from EASA which are compatible in timing and 

content with the FAS objectives (Risk Matrix Ref 4b).  

Single European Sky (SES) I / II: A European 

Commission initiative, divided into packages I 

and II, by which the design, management and 

regulation of ATM/ANS will be harmonised 

throughout the European Union to improve the 

performance of the ATM system. 

SESAR: The Single European Sky Air Traffic 

Management Research (SESAR) project is a 

research and development programme, which 

aims to develop an interoperable pan-European 

system capable of meeting future demands. 

EASA: European Aviation Safety Agency 

(EASA) is an agency of the European Union, 

responsible for the safety regulation of 

airworthiness, operations and personnel 

licensing and, more recently, aerodromes and 

ATM. The Agency seeks to provide a total 

system approach to safety by linking up the 

whole aviation safety chain.   
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The FAS will seek to promote work, in particular with EASA, to ensure that the safety 

regulatory framework is developed in order to be sufficiently robust to mitigate the 

risks of the future airspace system and, thus, assure the safety of the system overall. 

23. Assuring the safety of specific changes, and assuring that a combination of changes 

develops the airspace system in a risk-reducing manner, is a key strategic challenge. As 

the FAS progresses, the CAA, will need to continue to: 

 Undertake a safety assessment of any actual policy change or major proposed 

change to the airspace system resulting from the progression of the FAS to ensure 

that safety standards are not compromised. 

 Review change assessments produced by ANSPs, under their individual Safety 

Management Systems in accordance with the relevant legislation, in support of the 

implementation of changes proposed in FAS. 

 Ensure that any combination of changes will contribute to reducing risk and/or 

contribute to the development of a fundamentally safer system.   

 Assess the impact of new European legislative, or regulatory, initiatives during the 

development of revised policy, or proposed concepts and associated change 

initiatives, in order to avoid nugatory work and to ensure that existing safety 

standards are not compromised. 

Balancing demand for airspace capacity with supply 

It is likely that the pressure on the UK‟s airspace system will continue to grow over the 

long-term with a changing profile of demand from different user groups, leading to a 

tightening in the supply and demand balance for airspace capacity. 

24. Today‟s airspace system must balance the supply of airspace capacity with demand from 

a diverse range of users. For the purpose of the FAS these users are considered in three 

broad groups: Commercial Air Transport (CAT), the General Aviation Community (GA) 

and the Military: 

 CAT- although demand for CAT has been subjected to periodic downturns the overall 

trend has remained upwards. Historically, the growth in demand for CAT has been 

closely related to economic growth, so it can be expected to continue its upward trend 

in the long-term, although the timing and pace of recovery is uncertain. It is not just 

the level of demand, but the geographical dispersal and nature of the growth that 

drives CAT requirements for airspace capacity.  Demand issues can be exacerbated 



 

Future Airspace Strategy 30 June 2011  32 

 

further when, for example, short haul operators move their operations from one 

airport to another at relatively short notice with consequential impacts on the ATM 

system.   

 GA - serves many purposes including 

business, leisure and personal transport. 

It is a diverse sector, ranging from 

business aircraft through to private pilots, 

gliders and balloonists4. It represents 

96% of UK civil aircraft, some 26,000 in 

total5.  A significant proportion of GA 

activity is currently constrained to 

uncontrolled airspace (Class G). GA is 

expected to continue to grow in the 

period to 2030 and with it the public 

demand for continued access to Class G 

airspace. The number of light aircraft on 

the UK register continues to increase and 

the number in the „microlight‟ category 

has increased at a higher rate in recent 

times. The pattern of demand is likely to change, with potential for an increase in the 

use of Very Light Jets (VLJs)6 for the personal and air taxi market and the civil 

application of unmanned aerial systems (UAS).   

 The Military - needs to maintain operational effectiveness through access to 

appropriately sized and sited airspace in the UK, enabling all Arms of the Services to 

„train as they would fight‟. Whilst the total numbers of military aircraft may have 

reduced over time, the performance and training requirements of modern aircraft and 

weapons systems demand greater volumes of airspace for training to counter 

immediate national defence threats, prepare adequately for operations overseas and 

to meet any future challenges.  The outcome of the Strategic Defence Review may 

                                                

4 There is some crossover from the GA sector to CAT.  For example GA includes business aviation which is 

operated as CAT so for airspace purposes many of their requirements are covered under the CAT work. 

5 CAA Strategic Review of General Aviation in the UK 2006 

6 It is possible that VLJ issues will be confined to the CAT elements of the work falling out of the FAS, although 

like business aviation, they fall under the GA sector. 

For the purpose of the FAS the following 

definitions are used: 

Commercial Air Transport (CAT): Commercial 

Air Transport is defined as any aircraft operation 

involving the transport of passengers, cargo or 

mail for remuneration or hire.  

General Aviation (GA): Defined as a civil 

aircraft operation other than a commercial air 

transport operating to a schedule.  The sector 

operates business jets, fixed-wing aircraft, 

helicopters, gliders and „lighter than air aircraft‟. 

The Military: In airspace terms covers Army, 

Navy, Air Force and Visiting Forces aviation 

activity, ultimately falling under the responsibility 

of the Ministry of Defence and Secretary of State 

for Defence rather than civilian rules and 

regulations (Includes use of ranges to test 

munitions, R&D and developmental flying 

conducted in certain volumes of airspace). 
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result in further changes that will need to be factored in to the FAS outcomes and its 

implementation. 

25. Today‟s airspace system has evolved, based on managed structures to meet the diverse 

requirements of these user groups.  However, it cannot always accommodate demand 

peaks and this can  result in capacity ‟hotspots‟ and delays.  The evolution of Controlled 

Airspace (CAS) has resulted in a complicated structure, which can be challenging to 

understand and navigate (or avoid). The interaction and management of different traffic 

flows and airspace users often results in constraints in optimal aircraft profiles and a sub-

optimal outcome for all stakeholders. 

As a result of tightening supply/demand balance for airspace capacity, FAS may be 

unable to adequately meet the needs of all users (Risk Matrix Ref 5). 

Airport Development 

Ensuring that national airspace can meet the needs of airport development  is key.  

26. Airport developments, for example increasing or maximising existing runway capacity and 

terminal infrastructure, are key drivers for the demand for airspace capacity. Airport 

developments cannot be considered in isolation from the associated requirements on 

airspace.   

27. The process for approving changes to the airspace system will remain the responsibility 

of the CAA, but that process must complement any ground infrastructure planning 

process that is in place or introduced, ensuring the collective arrangements are 

transparent and efficient. The FAS aims to ensure that an efficient process of approval for 

changes to the airspace system supports the ground infrastructure planning processes. 

Enabling aircraft to fly in more environmentally efficient ways. 

The environmental impact of air travel, in terms of noise, air quality and climate 

change is playing an increasingly important role in determining how the UK airspace 

system should develop.  

Climate Change 

The FAS aims to enable the achievement of ATM improvements in the UK that mitigate 

the impact of air travel on climate change. 
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28. The Stern Review (Stern, 2007) makes the 

following statement about the impact of 

aviation on climate change: 

“Aviation CO2 emissions currently account for 

1.6% of global GHG emissions. However, the 

impact of aviation on climate change is greater 

than these figures suggest because of other 

gases released by aircraft and their effects at 

high altitude.”  

The review estimated that, in 2050, under 

„business as usual‟ projections, CO2 emissions from aviation would represent 2.5% of 

global GHG emissions. However, taking into account the non-CO2 effects of aviation 

would mean that it would account for around 5% of the total warming effect in 2050. 

The aviation sector recognises the impact it has on climate change and is actively taking 

steps to address the issue, for example through the development of more fuel-efficient 

engines. Other ambitious technological improvements are being proposed by operators 

and manufacturers to increase fuel efficiency, but, in addition, it is important to consider 

whether similar efficiencies can be delivered through enhanced ATM concepts.  

29. In response to the previous Government‟s target to reduce UK aviation emissions in 2050 

to 2005 levels, the Committee on Climate Change (CCC) published a report „Meeting the 

UK aviation target – options for reducing emissions to 2050‟ in December 2009.  The 

report sets out the Committee‟s assessment of actions required to ensure that UK 

aviation CO2 emissions in 2050 do not exceed 37.5 MtCO2
7
, which was the level 

estimated for 2005. The Committee concluded that, given prudent assumptions on likely 

improvements in aircraft fuel efficiency and biofuels use, demand growth of around 60% 

could be compatible with keeping CO2 emissions in 2050 no higher than 2005. It 

estimated that improvements in air traffic management and operations could together 

reduce emissions by a maximum of around 13%.  

30. Work in this area will need to consider a number of options to promote more sustainable 

operations such as, but not restricted to: 

                                                

7 Metric Tonne Carbon Dioxide 

Aircraft Green House Gas (GHG) Emissions: 

Carbon dioxide (CO2) is but one of several 

chemicals emitted by aircraft in flight. Scientific 

understanding of the impact of CO2 is well 

developed and the economic incentive for fuel 

efficiency is well aligned with minimising carbon 

emissions. Other pollutants released as a 

function of burning kerosene at altitude include 

ozone, methane, water, sulphates and soot. The 

consensus of scientific opinion is that these 

emissions have an overall warming effect and 

the size of the effect is much greater than that 

for CO2 alone.  
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 The development and incentivisation of more fuel-efficient air traffic management 

services8 within UK airspace and with international partners9 through the 

implementation of the Single European Sky/SESAR and NextGen programmes. 

 The Identification and dissemination of fuel-efficient practices provided that these can 

achieve the appropriate level of safety assurance. 

Noise 

FAS work will need to mitigate the impact of aircraft noise. There is an opportunity to 

re-assess existing principles underpinning the treatment of aircraft noise in the 

context of new ATM concepts, operational procedures and technologies while 

providing options to mitigate the other environmental impacts and delivering broader 

efficiency improvements. 

31. Noise is a significant concern for residents in the vicinity of airports and can have a 

variety of effects on individuals. These can range from direct interruption of speech and 

tasks to sleep disturbance.  

32. The current guidance to the CAA on environmental objectives, which relates to the 

exercise of its Air Navigation Functions (DTLR, 2002), sets out a number of underlying 

principles focusing on the impact of aircraft noise including: 

 Avoiding densely populated areas - It makes sense for departure routes to avoid 

densely populated areas as far as possible. 

 Concentration - It is considered that the balance of social and environmental 

advantage lies in concentrating aircraft taking off from airports along the least 

possible number of specified routes, consistent with airspace management 

considerations and the overriding need for safety. 

 Legacy - When considering changes to the airspace system, the Directorate of 

Airspace Policy (DAP) should place a high value on the legacy of planning decisions 

and the location of noise-sensitive development, and should generally recognise the 

importance of the long-term stability of the route structure in the vicinity of airports, 

since people wish to know where significant aircraft noise will be experienced. 

                                                

8 The MoD also has a role to play in contributing to a more fuel efficient Air Traffic Management System through the UK‟s Joint 

and Integrated air traffic service provision and the Flexible Use of Airspace arrangements. 

9
 Possibly through collaboration in initiatives such as, or similar to, the FAA/EC led Atlantic-Interoperability Initiative to reduce 

Emissions (AIRE) and the Asian and South Pacific Initiative to Reduce Emissions (ASPIRE). 
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 Consultation and environmental benefit -  Changes to the airspace system (which 

include procedures for the use of controlled airspace in addition to its design) should 

be made after consultation only where it is clear that an overall environmental benefit 

will accrue, or where airspace management considerations and the overriding need 

for safety allow for no practical alternative. 

 Track-keeping - The CAA should examine ways of improving the specification of 

departure procedures, including taking greater advantage of modern navigation 

technologies, to assist operators to achieve a high standard of track-keeping 

performance. 

 Departures - Departure procedures should be designed to enable aircraft to climb 

quickly without constraint by conflicts with other traffic, (including holding patterns), 

while taking into account the overriding need for safety. 

 Arrivals - Consideration should be given to how the use of continuous descent 

approaches can be promoted in the course of developing new procedures and when 

considering proposals for changes to existing airspace arrangements. 

FAS work provides an opportunity to build on these principles in the context of the 

broader strategic drivers and ATM concepts and to seek a review and update of the 

Government guidance.  For example, while the value of stability in the route structure is 

fully recognised, it may become an impediment to change as new routes become the 

only option to unlocking additional airspace capacity or to delivering improvements in 

safety.   The CAA will work with the Department for Transport to ensure these and other 

issues are covered in, or are complementary to, its development of an Aviation Policy 

Framework between now and 2013. 

Other Environmental Impacts 

The impact of airspace use on tranquillity is 

an issue that will need to be considered in the 

context of the future airspace system.  

33. Tranquillity has become an increasingly 

important aspect of the environmental impact 

of aviation and recent consultations on 

airspace changes have generated frequent 

comments on this topic. The current 

requirements are that policies that preserve 

For the purpose of the FAS tranquillity is 

defined as „a sense of calm or quietude‟. 

Tranquillity includes noise impact as well as 

other impacts such as visual intrusion.  Although 

there is some research on the topic and CPRE 

have produced tranquillity maps there is no 

commonly agreed method for the measurement 

of tranquillity. In the absence of a measurement 

methodology which is able to differentiate 

between the contributions made by aviation to 

any degradation in tranquillity, the impact is 

generally assessed qualitatively. 
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the tranquillity of the countryside should be pursued, but not where this would entail 

increasing the environmental burden over densely populated areas.  The DfT‟s guidance 

requires the Directorate of Airspace Policy (DAP) to „pursue policies that will help to 

preserve the tranquillity of the countryside10. Research undertaken on behalf of the 

Campaign to Protect Rural England (CPRE/Countryside Agency, 2005) indicates that 

aviation contributes only a small proportion of the factors that together cause degradation 

of tranquillity. Nevertheless, degradation of tranquillity is an important issue and should 

be given due consideration. 

34. Local Air Quality (LAQ) is a potential problem at the largest airports especially where an 

extensive road network and urban area combine to create higher concentration levels of 

nitrogen dioxide. European Directives and associated UK legislation require that the 

annual mean concentration of nitrogen dioxide, from all sources, remains below a 

specified target level.  Airspace design and air traffic management have a vital role to 

play in ensuring that the LAQ limits are met and this will have to be taken into account in 

FAS work and specific Airspace Change Proposals. Environmental Trade-offs. 

The development of an airspace system that enables users to fly in more 

environmentally efficient ways is a key strategic driver for FAS work. The specific 

environmental objectives are potentially in conflict as the interactions between 

environmental impacts are often very complex and careful analysis is required to 

understand the issues. 

35. There are a number of trade-offs that must be considered by decision makers who may 

find that improvements in one aspect of the environmental challenge can only be 

achieved at the expense of another.  

36. The obvious set of environmental trade-offs occurs between noise, emissions and local 

air quality. For example, in the simplest case, flying around a densely populated area in 

order to minimise the number of people affected by noise would increase fuel burn and 

could adversely impact on some currently „tranquil‟ areas. FAS work also considers other 

less obvious interdependencies associated with the environment that may require trade-

offs, including: 

 Concentration versus dispersion of aircraft routes across the ground. 

 The value placed on the legacy of long-standing planning system versus the benefits 

of change. 

                                                
10

 DTLR, 2002 para 46 
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 The need to enhance the supply of renewable energy (on and off shore wind 

turbines) and the potential impact on radar, aircraft routeing and procedures.   

 The interdependencies between environmental impacts, demand for air travel, 

capacity of airspace and airports and the resilience of the overall system to a shock 

(such as the 9/11 terrorist attacks and the 2010 volcanic eruption in Iceland).   

37. Environmental impacts are only one of a range of competing issues affected by the 

development of the UK airspace system.  The consideration of environmental factors and 

their impact also changes depending on the phase of flight. The environmental metrics 

discussed as part of the FAS consultation will be published in ERCD11 Report 1104.  All 

the environmental issues associated with the FAS, and its implementation, will be 

addressed in line with extant Government policy. 

 

 

                                                
11

 The Environmental Research and Consultancy Section of the CAA‟s Directorate of Airspace Policy. 
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1.4 Key Areas of Consideration for FAS Work 

38. There are a further four broad areas that FAS work will need to consider in order to 

address the drivers set out above and contribute to the FAS Vision. These areas focus on 

the decisions around what changes to make, when they need to be made and how to 

implement the desired changes safely and effectively. The further four areas consider 

how to: 

 Balance the impacts of developing the airspace system on all those involved in, 

or affected by, its use. 

 Ensure that development of the UK airspace system is sufficiently aligned to 

and integrated with development of the European ATM network. 

 Facilitate effective decision-making and implementation with all stakeholders 

who have a role to play in the delivery of the FAS. 

 Take particular account of changes to the background security situation and 

ensure proposed changes do not compromise national defence objectives. 

Balancing the impacts of developing the airspace system  

If the FAS Vision is to be realised then the impacts of airspace developments across a 

broad range of factors will have to be considered in order to achieve an optimal 

outcome. 

39. Making changes to address the strategic drivers identified above will impact a range of 

different factors, for example the costs faced by users and suppliers of airspace capacity 

and the levels of delay experienced by passengers. The impact on these factors will 

sometimes be complementary, for example implementing more direct routes could 

reduce the costs faced by airspace users and improve flight times while at the same time 

mitigating GHG emissions. However, changes will often have conflicting impacts, for 

example expanding controlled airspace to increase capacity could constrain GA and MoD 

activities within certain volumes of airspace.  The FAS work aims to benefit all airspace 

users so that the needs of all sectors of the aviation community, as well as those on the 

ground, need to be considered in developing airspace.  

40. The term „trade-off‟ is used to describe how a balance is struck between individual factors 

in pursuit of an optimal airspace outcome.  In some circumstances, it may be possible to 

achieve an optimal airspace outcome while at the same time improving each of the 

individual factors that contribute to the outcome.  In other circumstances, the impacts 
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against each of these factors may need to be traded-off, with one or more factors being 

able to be improved but only at the expense of others.  Analysis carried out during the 

development of the draft FAS indicates that, as a result of the current lack of any 

widespread stress on the airspace system, DAP has been able to balance the trade-off 

decisions it has faced to date without having to confront the possibility of one or more of 

the individual factors being made appreciably worse.  In addition, potentially relevant 

factors, such as airport competition, have not had to be considered in detail by DAP as 

the lack of any widespread stress on the system has meant that these issues have not 

been  relevant with respect to decision making. 

41. If demand growth continues and is permitted, the airspace supply and demand balance 

will tighten and competition for the busiest volumes of airspace will become more intense.  

In order to ensure safety, this could lead to delays and restrictions and an associated 

detrimental impact on the environment.  Under this scenario, DAP might not be able to 

continue to achieve the balance that it has achieved historically.  Furthermore, factors 

that DAP has not had to consider in detail to date, such as airport competition, but also 

potentially the value of airspace to different users, might need to be addressed explicitly 

to ensure that any necessary trade-off decisions are properly balanced. 

Assessing airspace efficiency to inform decision-making 

In the interests of safety and capacity, access to airspace is restricted through the 

creation of controlled airspace, from which certain categories of users can be excluded.  

It is the creation of controlled airspace, with its bounded dimensions and established 

route structure which creates the potential for scarcity in the areas of highest demand, 

and which in turn creates the requirement for trade-off decisions to be made.  

42. Applying the concept of efficiency to airspace may be useful to help guide and manage 

these trade-off decisions effectively.  FAS work will consider the factors that should be 

taken into account when assessing the impacts of a change from an efficiency 

perspective.   

43. Through an analysis of DAP‟s most recent airspace change decisions, the FAS work has 

considered how the concept of efficiency is applied to airspace today by examining the 

factors currently taken into account by DAP when assessing the impact of decisions on 

airspace efficiency. From this analysis, the FAS work has sought to understand the 

current subjective use of the airspace efficiency concept and assess if it is likely to be „fit 

for purpose‟ in the future as the pressures on the UK‟s airspace system become more 

intense and the potential for conflicting demands from airspace users increases.  
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44. On the basis of this analysis, we have concluded that there would be benefit in 

developing a more formal framework for assessing airspace efficiency, with a structured 

list of the factors that should be taken into account when assessing the impacts of an 

airspace change on efficiency12. This work will seek to develop appropriate mechanisms 

for quantifying the impacts on an equivalent basis where feasible in order to improve the 

objectivity and transparency of the process.   

Ensuring sufficient alignment with European ATM developments 

The UK controlled airspace system is an 

integral part of the European ATM network. It is 

important that the FAS takes full account of the 

prospective impact of European developments 

and ensures alignment / integration with 

programmes of change to generate optimal 

outcomes for the UK and ensure the efficiency 

of the European network. 

45. As in the UK, whilst the European ATM system 

manages today, it will come under growing 

pressure as demand increases. Although the 

safety record is generally good, fragmentation 

of ATS provision is increasingly perceived to 

cause additional costs, inefficiency and delays. 

The European Commission has, introduced legislation and initiated programmes of 

change under the Single European Sky (SES) Package, aimed at creating a common 

European ATM network that is designed, managed and regulated in a harmonised way 

with a focus on performance improvement13.  

                                                

12 The term efficiency is used in a variety of contexts with respect to airspace.  In some cases, such as fuel 

efficiency or cost efficiency, the context is very specific.  In other cases, such as the efficiency of the airspace 
system as a whole, the interpretation is much broader, with many more parameters to be taken into account.  As 
part of the FAS implementation, the CAA will take forward work to develop a common framework for assessing 
the efficiency implications of airspace changes based on systematic assessment of costs and benefits.  Further 
detail is set out in Section 3.2 paragraphs 187 to 201. 

13 Single European Sky I Legislation can be found at: 

http://ec.europa.eu/transport/air/single_european_sky/ses_1_en.htm 
Single European Sky II Legislation can be found at: 
http://ec.europa.eu/transport/air/single_european_sky/ses_2_en.htmhttp://ec.europa.eu/transport/air/single_european_sk
y/ses_2_en.htm 

 

SES II - brief explanation 

Functional Airspace Blocks (FABs): Blocks of 

airspace defined by operational requirements 

and established regardless of State boundaries, 

where the provision of ATS and related ancillary 

functions are optimised and / or integrated. 

SESAR: is the technological and operational 

dimension of the Single European Sky 

(SES) initiative to meet future capacity and air 

safety needs. 

NextGen: The Federal Aviation Administration 

(FAA), the CAA‟s counterpart in the USA, is 

overseeing a change programme known as 

NextGen to modernise the American airspace 

system to meet future demand, utilising new 

technology. 

http://ec.europa.eu/transport/air/single_european_sky/ses_1_en.htm
http://ec.europa.eu/transport/air/single_european_sky/ses_2_en.htm
http://ec.europa.eu/transport/air/single_european_sky/ses_2_en.htm
http://www.sesarju.eu/about/background
http://www.sesarju.eu/about/background
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46. Under SES, a common European legal framework has been introduced through high-

level Regulations (in 2004 and 2009), the development of numerous lower-level 

Implementing Rules (IR) and voluntary Community Specifications (CS). This framework 

will influence the way European airspace is managed and will directly impact on the 

development of the UK controlled airspace system. The UK will seek to ensure that 

further European rulemaking aligns with UK aspirations and contributes to the high-level 

of safety and flexibility we enjoy in the UK.  The safety elements of this ATM legislative 

work are increasingly being taken forward within EASA‟s ATM remit, a legal competence 

it acquired in 2009. 

47. The UK controlled airspace system plays a key role in the wider European ATM network, 

in particular, as the gateway between Europe and North America, effectively delivering 

and receiving traffic from the North Atlantic.  The airspace system must continue to 

develop in support of servicing this key interface with a greater emphasis in the future on 

the arrangements that are put in place in the UK/Ireland Functional Airspace Block (FAB).  

As such there is also an interaction with the US NextGen proposal which, in many ways, 

mirrors the modernisation proposals developed under the SESAR initiative. 

There is the potential for the interaction between the FAS, NextGen and SESAR to 

create incompatibility which could compromise the outcomes of the FAS (Risk Matrix 

Ref 33). 

Functional Airspace Blocks 

The FAS will need to facilitate the identification, articulation and agreement of the 

UK/Ireland‟s FAB strategic goals and delivery roadmap at Governmental, Regulatory 

and Service Provider levels. 

48. Functional Airspace Blocks are structures seen by the European Commission as being 

pivotal to the successful evolution of the European ATM system. The intention is that 

States should create airspace blocks based on operational requirements and established 

to meet those needs regardless of State boundaries.  The provision of Air Navigation 

Services and related functions within FABs should be performance driven and optimised 

with a view to introducing enhanced cooperation among ANSPs or, where appropriate, 

an integrated provider.  It is hoped that FABs will use the technology provided through 

SESAR to help address the most challenging and congested pinch points. This places 

even greater weight on the successful implementation of the outputs generated by 

SESAR. 
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49. The UK and Ireland have an operational FAB which is continuing to evolve and develop 

in order to deliver its full capability.  The FAS recognises and builds upon this 

arrangement in delivering future benefits. 

SESAR 

The FAS must align with and integrate 

with the aims and outcomes of SESAR 

and ensure that the timing and scale of 

the changes are achieved in UK airspace. 

Investment in any new technology must 

be accompanied by clearly identified 

benefits and a viable safety case. 

50. The adoption of new technology is 

fundamental to determining how the 

UK‟s airspace system can develop. The 

SESAR programme aspires to radically 

change the ATM method of operation, 

utilising technology and implementing a 

common approach across Europe.  The 

FAS must align with and integrate with 

the outcomes of SESAR while ensuring 

that the timing and scale of the changes 

are relevant to the UK‟s airspace. Not all 

parts of the airspace will be ready to 

adopt outcomes at the same time and, in 

many cases, the demands of air traffic may dictate that implementation is unjustified. In 

each case implementation will be governed by the balance of costs (direct and indirect) 

and benefits.  The FAS aims to set out a high-level roadmap for the development of the 

UK airspace system.  This roadmap is indicative and seeks to identify those changes 

offered up by SESAR (and other initiatives), that deliver most value to the UK airspace 

and how/when implementation can be optimised for maximum benefit. 

51. Whilst SESAR will work towards the technology needed by CAT and its associated ATM 

system, it does not in itself address GA integration and more needs to be done by the 

SESAR Joint Undertaking to consider this.  This approach is similar to the approach 

taken historically to ATM development, which requires GA integration aspects to be 

considered at the implementation stage and which might not always be supportive of the 

SESAR High-level Goals 

In 2005, the Commission stated the political 

vision and high-level goals for SESAR: 

 Enable a 3-fold increase in capacity which will 

also reduce delays, both on the ground and in 

the air. 

 Improve the safety performance by a factor of 

10. 

 Enable a 10% reduction in the effects flights 

have on the environment. 

 Provide ATM services to the airspace users at 

a cost of at least 50% less. 

The definition phase of SESAR has concluded 

that ATM can significantly contribute to reaching 

these goals.  Although the targets still need to be 

validated, SESAR is now targeting for 2025+: 

 A 73% increase in capacity from 2004. 

 Associated improvements in safety so that the 

total number of ATM induced accidents and 

serious or risk bearing incidents will not 

increase despite traffic growth. 

 A 10% reduction per flight in environmental 

impact compared to 2005. 

 A 50% reduction in cost per flight compared to 

2004. 
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FAS Vision to meet the needs of all airspace users.  Under the FAS work there could be 

an opportunity for a GA-led programme to develop technology solutions that will work for, 

and with, GA within the future environment. 

If technology advancements driven by SESAR and CAT do not directly address GA 

integration issues it will be more challenging for the UK to integrate GA with 

commercial operations (Risk Matrix Ref 6). 

52. The SESAR programme is currently in its development phase and will be followed by its 

deployment phase from 2014 to 2025+. The UK, largely through NATS‟ involvement with 

the SESAR Joint Undertaking, is actively engaged with, and committed to, this major 

project to ensure the timing and scale of technological changes are in accord with the 

development of the UK‟s airspace system and can be implemented in a safe and efficient 

way. Investment in any new technology must be accompanied by clearly identified 

benefits and a viable safety case.  The CAA for its part has, with other national 

authorities, signed a MoU with the SESAR JU to enhance regulatory engagement in the 

programme.  

53. FAS is dependent on the technological advances anticipated by SESAR, which in turn 

depends on a continuing willingness of industry partners at European level to reach 

common outcomes, the robust governance of the programme and the availability of 

sufficient funding.   

If SESAR does not deliver the expected technological outputs in the anticipated 

timescales this could impact on the ability to implement the FAS in a timely manner 

(Risk Matrix Ref 7). 

54. The future requirements for meteorological information to support FAS have been 

reviewed and it has been concluded that the developments within SESAR, particularly 

within System Wide Information Management (SWIM) and the meteorological service 

component of increasing ATM performance, will adequately address the requirements.  

Ease of access to the enhanced information will be a key aspect to progress. 

Next Gen 

55. The USA‟s Federal Aviation Administration‟s (FAA) NextGen programme will consider the 

viability of much of the same technology as SESAR and as such the programmes are 

working in cooperation to enable interoperability. The compatibility of these developments 

will have a significant influence on the way the UK‟s airspace system develops, having 

regard for the strategic location of the UK between Europe and North America.  To help 
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ensure compatibility between these two programmes, a Memorandum of Understanding 

has been put in place between the FAA and European Commission. 

SES II Performance Scheme 

The FAS work needs to take account of the SES II Performance Scheme as developed 

for its first reference period (RP1 - 2012-

14) and as it evolves in the second 

reference period and subsequently.  

56.  European-wide performance targets 

for RP1 were established by the 

European Commission in February 

2011.  The CAA is in the process of 

finalising the required National 

Performance Plan (NPP) with national 

targets that are consistent with, and 

contribute to, those at a European 

level. The NPP must be adopted by the 

UK and submitted to the Commission 

in June 2011, ready for implementation 

with effect from 1 January 2012. The 

targets will also need to be monitored 

and enforced. The UK is committed to 

designing a clear and workable system 

to implement these requirements, in a 

way that provides added value and 

drives up performance.   There is an 

aspiration that FAS performance management could ultimately be facilitated through the 

SES II Performance Scheme in alignment with SESAR concepts.  Whilst the first NPP 

(for RP1)  does not address the kind of overall performance envisaged with FAS, it may 

be possible to develop it to do so in future iterations so that the NPP is closely integrated 

with progression of the FAS.  The intent is to identify a set of target improvements in the 

efficiency of the future ATM system.  The required performance scheme for the FAS is 

thus likely to go beyond merely cascading European targets to the national (or later, to 

the FAB) level, albeit that it will ultimately support the purpose of those requirements.  

This is consistent with the Performance Scheme as this specifically foresees the 

possibility of additional performance indicators and targets to those identified in the 

SES II Performance Regime: The SES II 

Performance Scheme is seen by the EU as a 

high priority element of the overall SES package.  

Legislation is intended to enable Community-

wide targets by the end of 2010 and the setting 

of national targets in 2011, with a view to a first 

three-year reference period for performance 

targets starting in 2012.  Given that FABs are 

required to be in operation by 2012, it is likely 

that FAB targets will be developed for the 

second period from 2015. 

Network Management Function: Strengthening 

the role of EuroControl (or others) to assist 

ANSPs in co-ordinating improvements in the 

design and management of routes, in addition to 

co-ordination of scarce resources including radio 

frequencies and allocation of transponder codes. 

Performance Review Body (PRB): In order to 

provide expert assistance to the European 

Commission and Member States or FABs 

implementing the SES Performance Scheme, a 

PRB has been established.  It is to act as an 

independent, impartial body advising on ATM 

safety service, cost-efficiency and environmental 

targets.  Eurocontrol‟s Performance Review 

Commission, supported by the Performance 

Review Unit, has been designated as the PRB. 
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scheme, provided that these are supportive of the achievement of the EU-wide targets.  

The challenge will be to ensure that any FAS related targets do not risk causing any 

confusion about how we are complying with the basic EU-wide targets or blurring the 

messages that the UK wishes to convey about its contribution to the improved 

performance of the European ATM system.   

SES Network Management Function (NMF) 

The FAS will consider the opportunity associated with the delivery of the SES NMF, 

which will focus on a more network-based strategic approach to European ATM and 

helping to avoid fragmentation14.    

57. A Commission Regulation on the NMF was agreed by the Single Sky Committee in 

February 2011, coupled with a Decision to nominate Eurocontrol as the Network 

Manager.  The main challenge with NMF now is to work out the detailed roles and 

interactions of the parties involved (including the European Commission, the Network 

Manager, States, regulators and ANSPs).  The challenge will be in determining the 

balance between European and national decision-making with regard to national routes 

and airspace structures as both are considered core parts of the European network.  Like 

the Performance Scheme, network design and co-ordination of scarce resources (such 

as aviation frequencies and radar transponder codes) will take into account proposals 

established at national and FAB levels.   

58. The risk lies in a scheme that moves too far away from a general orientation of co-

ordination and co-operative decision-making (as already exists within Eurocontrol) to one 

of highly prescriptive central allocation of resources and management of the network.  

The challenge for the FAS is to work out the optimum balance between the co-operative 

and the mandatory, together with the scope of “the network”, taking into account that 

whatever is developed must itself be co-ordinated with the military authorities. 

                                                

14 Air Traffic Control Centres across Europe have been established based on national requirements and borders.  

Defragmentation describes the process to achieve the ideal distribution of Air Traffic Control Centres across 
Europe based on airspace and ATM requirements resulting in a significant reduction in Centres.  (The USA is 
covered by 24 Centres and Europe currently has 66.)  However, in reducing the total number of centres, 
consideration will have to be given to the required level of redundancy within the system and security 
arrangements for a fewer number of centres.  
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Facilitating effective decision-making and implementation of proposed 
changes 

Successful implementation of the changes proposed in the FAS will rely on the 

funding, commitment and collaborative approach of a variety of parties. FAS work 

must consider the commercial feasibility and investment timescales for different 

organisations of implementing or supporting changes.  

Key aviation stakeholders, including ANSPs, airports, airlines, GA and the Military will 

play a vital role in assessing the operational readiness of the Strategy.  

59. Implementation of the potential changes set out in the FAS will be underpinned by five 

principles: 

 The CAA aims to engender a collaborative approach to implementation across all the 

stakeholders involved in the supply and use of airspace. For these parties to have 

confidence in the development of their investments plans, they require clarity on the 

characteristics of the future airspace system, the timing of specific changes and the 

mechanisms used by the CAA and government to ensure balanced outcomes, so that 

they can factor these issues into their plans with a reasonable degree of certainty. It 

is vital that they are able to avoid, as far as possible, expensive revisions of their 

investment plans and can align them to national and European strategic plans. 

If this collaborative approach were to break down, say due to differing commercial 

pressures amongst stakeholder, then this could lead to extended implementation 

times for the FAS and/or a failure to realise the optimum capacity, environment and 

safety benefits (Risk Matrix Ref 34).  

 Development of the UK‟s airspace system must be complementary and consistent 

with the development of European ATM, and utilise the outputs of the SESAR 

programme. The FAS aims to provide a UK focus for implementation of SESAR 

capabilities, implementing changes that will support improvements across the 

network as a whole.  

 The capability level of the UK‟s airspace system will be increased in accordance with 

performance needs, where and when they occur, recognising that a one size fits all 

approach may not be appropriate, or fit with stakeholders‟ investment plans. Although 

requiring significant lead times, the implementation and regulation of new technology 

should be just in time and as required by the airspace users, to ensure that expensive 

equipment does not then sit in the aircraft, or on the ground, unused. The CAA should 

aim to ensure that suppliers and users have sufficient understanding of the range of 
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capabilities available as they are being developed and the associated regulatory 

intent. 

 To utilise fully the potential of technology, it may be appropriate to mandate 

equipment levels.  Where this is not fully covered by SES or EASA Implementing 

Rules, the process and timescales to achieve mandated implementations must be 

clearly understood and it must be recognised that a ‟one size fits all‟ solution may not 

be appropriate.  We have to recognise that there may be limitations to UK equipment 

mandates as a result of the legislative competence now vested in Europe and in 

particular with EASA.  Nevertheless, the FAS will seek to identify where potential 

mandates may be required, and why, subject to a comprehensive cost benefit test. If 

a mandate is necessary or appropriate the industry will be given adequate lead time 

to equip.  

 Partnerships with neighbouring states and Functional Airspace Blocks (FABs) will be 

utilised to ensure network wide interoperability, determine common development 

aims and plans with European partners, share messages in international forums and 

share some of the costs and risks of development.  

National Policy and Regulation to support implementation 

National aviation policy and regulation must be robust enough to support the 

implementation of changes. Some of the changes proposed may require new or 

updated policy and regulation. 

60. To enable their safe, effective implementation, any operational and technological 

developments must be considered in tandem with the policy and regulatory changes 

required.  Policy must be made clear and the associated regulatory processes must be 

as efficient as possible.  

61. The FAS work aims to facilitate the development of clear and proactive regulatory policy 

and help to reduce the costs and risks associated with those parties investing in the 

development of the UK‟s airspace system. The FAS will also factor in emerging 

Government policy and regulation in areas outside aviation, for example that on climate 

change, sustainable development and renewable energy. 

It is recommended that the CAA should develop an integrated national policy that 

clearly articulates national requirements, covering at least Communications, 

Navigation and Surveillance, and how the national policy will dovetail with 

international requirements.  
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National Defence 

National defence objectives will not be compromised at any stage during the 

development of the UK‟s future airspace system. In particular, the FAS must be 

responsive to changes to the background security situation, either temporarily for 

events such as the Olympics, or more permanently due to a change in the terrorist 

threat or geo-political situation.   

62. The FAS aims to ensure all proposed changes to the UK‟s airspace take account of the 

impact on the Military as an airspace user. The civil/military joint and integrated approach 

to airspace design and service delivery has served the UK well and must be maintained 

and where possible improved. This will require further development of the successful 

Flexible Use of Airspace (FUA) concept to enable even greater dynamic use of military 

testing and training areas and the tools to enable efficient dissemination of the intention 

to conduct a particular airspace activity to other airspace users. 

63. The relationship between CAA, NATS and the MoD is governed by its own supporting 

systems that are vital in terms of the CAA duty to facilitate joint and integrated services 

(J&I). The MoD is confident that its interests as an airspace user are safeguarded 

through J&I and does not foresee any change in those systems that would impact on the 

desired outcomes for the FAS.   

64. For air policing and defence, the policy in airspace terms will be based upon the 

prevailing intelligence assessment and the nature of the threat. Implementation of the 

FAS will need to be flexible to respond to these overriding demands in both the short and 

long-term. Clearly the future security situation is uncertain and can only be assessed at 

the time, however the FAS will be cognisant of this potential requirement.  

65. The FUA concept is based on the potential offered by new or adaptable airspace 

structures and procedures that are especially suited to temporary allocation and 

utilisation.  Such principles for flexible airspace structures are set out in an SES 

Regulation (EC No. 2150/2005) and defined and explained in the Eurocontrol Handbook 

for Airspace Management.  Temporary airspace, under the FUA concept, should only be 

activated where a particular type of airspace activity needs to be segregated from other 

operations.  The UK‟s implementation of the FUA is set out in CAP 740-UK Airspace 

Management Policy.  
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Evolutionary Not Revolutionary Change 

66. The development of the UK‟s airspace system will, by the continuous nature of evolving 

air traffic demand, inevitably be evolutionary rather than revolutionary.  By improving the 

clarity of the potential changes, coordinating their implementation and ensuring the right 

supporting policy and regulation, it should be possible to make the evolutionary steps 

larger than they have been in the past. 

67. A tipping point may be reached where the only way to ensure the system as a whole 

remains effective and efficient is to make significant changes to procedures and the 

design of the airspace, for example in the design of sections of the airspace structure 

over the UK.  Even then, the scale of change is likely to be such that it cannot be 

managed safely in one single re-design and a phased approach towards an enduring 

single goal is likely to be necessary. This may take a number of years to accomplish such 

is the level of complexity.  

Potential New Airspace Users 

68. The FAS will also need to be flexible to adapt to the needs of potential new airspace 

users such as Unmanned Aerial Systems (UAS) and emerging requirements for space 

tourism and low earth orbit satellite launches from the UK. 

69. The growth of the market in space systems is one example of where the UK‟s airspace 

may need to evolve to meet new demand.  The UK is a world leader in a number of areas 

concerning space systems.  It will be a critical enabler for many key economic activities; 

indeed satellite networks already play a major role in our working lives.15  The UK Civil 

Space Strategy16 makes clear these are opportunities the UK cannot afford to ignore. 

70. UK companies are already developing launch systems that could be operated from sites 

in the UK for the development of satellites into low-earth orbit and to grow a domestic 

space tourism industry.  Examples such as Virgin Galactic and Skylon (a UK developed 

concept for a remotely piloted space plane designed to use conventional runways) 

providing comparatively inexpensive access to space, indicate the ultimate goal of point-

to-point flights via space is becoming a realistic aspiration.  Notwithstanding the 

significant legislative challenges to be overcome in areas such as airworthiness 

(responsibility for accommodating sub-orbital flights into the regulatory system will fall to 

                                                

15 Global market in Space systems expected to be worth £543 bn by 2020 Case4Space Summary Report October 2006. 

16
 http://www.ukspaceagency.bis.gov.uk/Publications/UK-space-strategy/10273.aspx. 
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EASA), the concept of sub-orbital flights for paying passengers and low earth orbit 

satellite launches from the UK through various means could be a reality before 2020.   

71. Likewise UAS and their demand for airspace is developing rapidly, a fact which is 

underlined by the approval in May 2011 of the Wales UAS Environment Airspace Change 

Proposal to provide volumes of segregated airspace to the east of, and surrounding, 

West Wales Airport (Aberporth) to support a variety of UAS activities. 

72. Airspace arrangements configured to support novel operation such as space tourism, 

UAS and others that may evolve during the life of the FAS, must form part of flexible use 

of airspace measures either through existing mechanisms or through the development of 

new measures. 
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1.5 Future Growth in Demand for Airspace: Scenario Modelling 

The results of the demand scenario modelling give some idea of the potential 

challenge being faced by the UK‟s airspace system out to 2030. Challenging potential 

future demand scenarios for airspace capacity have been modelled in order to inform 

decision-making as the FAS work progresses.  

73. Although airspace capacity „hotspots‟ can arise around peak demand periods and 

locations, current traffic levels do not place the existing airspace system under significant 

and widespread stress.  As part of the FAS, analysis was carried out to better understand 

how potential future developments in aviation (including, but not limited to, airport 

developments) might impact on future airspace requirements. Three future scenarios 

were developed in order to understand whether challenging forecasts of future demand 

could put the airspace system under stress and to highlight where, when, and how 

potential hotspots might develop. 

74. This scenario modelling was been designed to inform the FAS work – it should not be 

interpreted as a prediction of the future and nor should it be interpreted as a detailed 

implementation plan (which would need to be conducted by ANSPs in due course).  The 

intention of the analysis was to inform other aspects of the FAS that are considering how 

airspace capacity might be increased (for example environmental and safety 

considerations) by providing ANSPs with a set of scenarios against which to test their 

proposals.  The FAS, and more importantly airspace capacity, is not there to drive growth 

but also it must not be a constraint to any permitted growth in any sector of the aviation 

industry.  Only by testing the airspace against the 3 theoretical models could we be 

reasonably sure that the airspace can provide the necessary capacity and efficiency for 

the future, whatever growth is eventually permitted by Government.  During the 

consultation on this Strategy, some of those consulted considered that the 3 scenarios 

were incorrect predications of the future or unlikely to be permitted by Government.  

However, the scenarios were based on the best available information at the time and 

demonstrate that extra capacity and efficiency are needed from the airspace system 

whatever growth may be permitted.  Even in the unlikely event that no growth in aviation 

was to be permitted, changes to the airspace system would still be required to provide 

improved airspace efficiency.    
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Results of the Demand Forecasts for the FAS Scenarios 

75. The results produced from this analysis are only indicative.  However, they cover a range 

of plausible but challenging scenarios, the demands of which the airspace system of the 

future might need to meet.  The overall growth trajectories resulting from the scenario 

forecasts are shown in Figure 1 below. There were just less than 2.5m annual flights in 

2008 across UK controlled airspace. Demand fell in 2009 to around 2.2m annual flights in 

response to the global economic downturn. Short-term growth rates from this base are 

uncertain, as air travel begins to recover from the recession. Detailed output from 

scenario forecasting was generated for 2015, 2020, 2025 and 2030. 

It is important to use the results from the scenario modelling in an appropriate and 

cautious manner as the FAS project could be compromised by inherent inaccuracies 

within the modelling or inaccurate supporting assumptions (Risk Matrix Ref 31). 

 

Figure 1: Potential development of overall flights in UK to 2030 
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Part 2: Developing the UK‟s 
Future Airspace System 

2.1 Introduction to the Airspace System 

76. The FAS sets the direction for the development and modernisation of the UK‟s airspace 

system. This section sets out: 

 The high-level characteristics of the future airspace system it is envisaged that the 

FAS work will establish. 

 The types of operational changes and enabling technologies that may be deployed, 

depending on the circumstances, to deliver the proposed airspace system. 

 The high-level roadmap for implementation of changes, aligned to the proposed 

outputs of SES II and SESAR. 

 The associated benefits from the perspective of safety, capacity, environment and 

cost. 

77. The primary impetus to develop the UK‟s airspace system is to achieve three outcomes, 

namely to: 

 Continuously improve safety by being proactive in understanding the future system 

changes and identifying measures and techniques to help mitigate risks. 

 Balance demand for airspace with supply, to ensure the availability of airspace 

capacity does not place an undue constraint on the ability of aircraft to fly a given 

route at a given time.   

 Allow aircraft to fly safely in more environmentally efficient ways. 

78. Ensuring that the factors impacted by the development of the UK‟s airspace system are 

balanced and that the various potential trade-offs are understood and managed 

effectively is a key consideration for the FAS. The way in which the high-level 

characteristics described below are achieved and proposed changes are deployed (if at 

all) will be driven by trade-off decisions and the need to generate a balanced outcome. 

Part 3 of the FAS considers the concept of efficiency in airspace terms and how it can 

help guide airspace decision-making. 

79. Safety remains paramount when considering any change to the UK‟s airspace system. It 

is vital that safety management develops as changes are implemented and that the 
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excellent safety record is maintained. Many of the changes proposed in the framework 

aim to introduce new ways of working. Achieving higher levels of safety as different areas 

of the system are developed simultaneously demands that enhancements to safety 

assurance be implemented to ensure that any potential risks, both to the new system and 

to the transition to the new system, are fully mitigated.   

80. The high-level characteristics described in this section align with the overriding concept of 

operations proposed by SESAR. The availability and specific nature of many of the 

changes proposed will be determined by the eventual outcome of the research carried 

out under SESAR. FAS will provide the link between many of the outputs of SESAR and 

their application in the UK. At this relatively early stage in SESAR there is an 

understandable level of uncertainty around the precise outcomes of the programme, and 

it is therefore important that the UK maintains its contribution and cooperation in the 

SESAR work programmes. 

It is recommended that the UK maintains its contribution and cooperation in the 

SESAR work programmes. 

The Airspace System  

The overall „airspace system‟ can be separated into five areas, Airspace Structure and 

Classification, Communications, Navigation, Surveillance and ATM Capability.  

Airspace Structure and Classification 

81. Today‟s airspace structure is characterised by a rigid route structure linking the airspace 

of the major airports with the volumes of airspace between and beneath these routes 

remaining open and freely available for use by all types of aviation. Airspace 

classification indicates the Air Traffic Service available in different volumes of airspace 

and the requirements on users in order to access it.  There are currently six classes of 

airspace in the UK allocated depending on the need to actively control access to airspace 

and the nature of the activity taking place within it.  In the future, the management of UK 

airspace will need to be more flexible, moving towards dynamic management in order to 

accommodate user demand and to enable more direct routes and optimal vertical 

profiles.   

Communications 

82. Communications refers to the system by which information can be passed between 

participants in the airspace system, ground-to-ground, air-to-ground or air-to-air. Today, 
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information is primarily shared via radio voice communications. In the future, the 

introduction of new technology is expected to change the method of communications to 

allow greater volumes of information to be shared, more quickly and consistently via data 

transfer, with less reliance on radio exchanges and their potential for misinterpretation or 

misunderstanding.   

Navigation 

83. Navigation refers to the ability of flight crews to determine their position in space and time 

and accurately follow a defined route, or path across the ground. Today, navigation is 

performed primarily using ground-based aids. In the future, the application of space-

based aids will increase aircraft navigational accuracy and resilience, and reduce the 

costs of maintaining and replacing ground-based aids. 

Surveillance 

84. Surveillance refers to the ability of ground-based ATS to identify an aircraft‟s position and 

trajectory. Today, surveillance is primarily achieved independently by ATS using ground-

based radar. In the future, the application of space-based navigation combined with 

improved communications will allow users to transmit precise positional information to 

ATS, increasing the situational awareness of both parties. Independent radar surveillance 

will be retained and used where operationally necessary and for contingency, national 

defence and security/policing activities.  

ATM Capability 

85. ATM capability refers to the ability of ATS on the ground to effectively manage the flow of 

air traffic to maximise the capacity of the system primarily, but not exclusively, within 

controlled airspace. Today, the majority of traffic is managed along a rigid route structure 

within controlled airspace; its position is tracked independently using ground-based 

surveillance and information is shared through voice communications. In the future, the 

application of new technology will enable ATS to increase airspace capacity by managing 

greater volumes of traffic in more flexible ways. Advanced tools will be implemented to 

support controllers in managing the additional complexity in the airspace system. Outside 

controlled airspace ATS are also needed to provide navigational assistance and enhance 

safety under the requirements of Air Traffic Services Outside Controlled Airspace 

(ATSOCAS).  
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2.2 The Characteristics of the UK‟s Future Airspace System 

The FAS proposes some significant changes to the way the UK‟s airspace system will 

operate in 2030 based around four broad desirable characteristics:  

 Routeing based on „user preferred trajectories‟. 

 Flexible, moving to, dynamic management of the airspace structure 

 Greater cooperation and the increased use of systems and technology to safely 

manage complexity. 

 Simpler airspace structures, where needed, integrated across National and FAB 

boundaries.  

86. This section sets out the high-level characteristics of the UK‟s future airspace system that 

implementation of the FAS aims to establish. Expanding on each of the characteristics in 

turn: 

Routeing based on „user preferred trajectories‟ 

The concept of „user preferred trajectories‟ can be split into three dimensions: 

 The 2D element refers to users‟ preference to fly as direct a route as possible 

across the ground, also known as horizontal performance. 

 The 3D element refers to users‟ preference to fly an optimal vertical profile that 

minimises fuel burn, also known as vertical performance. 

 The 4D element introduces the dimension of time, allowing users to combine 

horizontal and vertical performance while ensuring synchronisation of flight 

profiles to minimise and where possible remove delays and optimise the overall 

flow of air traffic.17 

Greater accuracy of aircraft position will facilitate the optimisation of overall traffic 

flow and therefore improved management of controlled airspace.  Strategic and pre-

tactical planning will provide trajectory de-confliction where possible but tactical 

management by ATC will still likely to be required to some degree. 

                                                
17

 In practice another variant on the 3D trajectory concept may be introduced, which combines user preferred routes across the 
ground and the time element to de-conflict aircraft, leaving the vertical element to the 4D progression because it is more difficult 
to implement. 
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Horizontal performance - direct routes, closely spaced 

The future airspace system will accommodate more direct routeing of aircraft from 

departure to destination, along closer spaced routes.  

87. Although simple in concept, the practical difficulties in ensuring direct routes are 

significant. For example, safe separation from other aircraft, the location of ground-based 

navigation aids and access to military training areas are just some of the factors affecting 

implementation of more direct routeing. Also, direct routeing is not likely to be possible 

within busy terminal airspace where the level of complexity will require aircraft to adhere 

to some fixed routes.  

88. In addition to being more direct, the routes aircraft take over the ground will be more 

closely spaced. More direct, and closer spaced routes, will be enabled through 

improvements in the navigational performance of aircraft, supported by better 

surveillance and communications tools, both on the ground and in the air. This is likely to 

change the traditional roles of the controller on the ground and the pilot in the air. There 

will be greater reliance on airborne systems to put the aircraft in the right place, with the 

controller providing a network management role supported by conformance monitoring 

tools to aid the traffic monitoring function. This will, in turn, require new concepts in safety 

management and assurance to ensure that the overall level of safety is maintained during 

the transition to new concepts and operations. 

Vertical performance – optimal profiles 

The future airspace system will enable aircraft to fly their optimal or „most fuel 

efficient‟ flight profile more often during the en-route phase of flight.  

89. Research has identified an optimal flight profile that would minimise fuel use and 

emissions.  Achieving this optimal profile will require the removal of the airspace 

constraints that result in a stepped climb to cruise, thereby providing an optimised 

continuous climb, dependent on aircraft configuration.  The cruise element will enable 

aircraft to manage increased altitude as aircraft mass falls allowing the aircraft to fly at 

optimal levels subject to fuel burn.  The descent profile will need to be a continuous low 

power descent based around a suitable descent gradient from Top of Descent (ToD) and 

subject to stable approach requirements.  In practice, the optimal profile is highly 

dependent on the aircraft types and distance flown.  Similar to horizontal performance 

there are a number of factors that prevent aircraft achieving their optimal profile in today‟s 

system, for example the need to level off aircraft to de-conflict with other aircraft 

trajectories and the use of, and the need to avoid, holding stacks.  
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4D trajectory optimisation 

The FAS envisages that in 2030, 4D trajectory optimisation will be available in all but 

the busiest airspace, for example in the future TMA environment where aircraft are 

climbing and descending into the same small volumes of airspace. 

90. 4D trajectory optimisation is a method 

of combining the improvements to 

horizontal and vertical performance. A 

4D trajectory is a set of coordinates 

defining the path of an aircraft in time 

and space. The future airspace system 

will enable 4D trajectories, in the en-

route phase of flight, using computer 

assistance to allow pilots and 

controllers to negotiate preferred 

trajectories that are optimal both in 

minimising fuel burn and in reducing 

potential conflicts with other aircraft. In this way pilots and controllers can negotiate 

trajectories that effectively design the majority of conflicts out of the system.  

91. In the future TMA environment, where high numbers of aircraft are ascending and 

descending into the same small volumes of airspace, the benefits of 4D trajectory 

optimisation are unlikely to outweigh the costs associated with managing increased 

additional complexity safely. Instead, the airspace immediately above busy airports is 

likely to become highly systemised with arrival and departure routes that support the use 

of advanced tools that will reduce the need for controller intervention and enable pilots to 

follow a predictable and pre-determined path that can be preloaded into aircraft flight 

management systems.    

Continuous Climb and Descent Operations  

Aircraft navigation performance, combined with better airspace design, will enable 

more Continuous Descent Operations (CDO) and Continuous Climb Operations (CCO) 

in the future airspace system.  

Optimising the airspace design in TMAs to accommodate the maximum use of 

improved vertical performance will play a critical role in delivering the anticipated fuel 

efficiency and environmental benefits of the FAS. 

Terminal Control Area (TMA): A TMA is a 

managed airspace environment created to assist 

in achieving safety and efficiency where a 

number of larger, more complex airports and 

smaller, local airports operate in close proximity. 

It is characterised by high numbers of aircraft 

conducting climbing and descending 

manoeuvres in a relative small volume of 

airspace. Operations within TMA airspace are 

dynamic and heavily influenced by demand, 

regularly resulting in the need to delay aircraft in 

established holding stacks and causing other 

delays in the air and on the ground. 
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92. A CDO is an operating technique in 

which an arriving aircraft descends 

from an optimal position with minimum 

thrust and, as far as possible, avoids 

prolonged periods of level flight during 

the descent phase.  

93. Currently CDOs, a generic term that 

encompasses UK defined CDAs, are in 

place at Heathrow, Gatwick and 

Stansted, starting at an altitude of 

6,000 feet or below. It is envisaged that 

the future airspace system will enable 

more frequent use of CDOs and allow 

them to be implemented from the top of 

the aircraft‟s descent, which is typically 

between 20,000 to 30,000 feet. Key factors in extending CDOs to include the whole of 

the descent phase will be the ability to manage the descent and potential conflictions with 

other aircraft trajectories, along with the ability to sequence arrivals efficiently to a busy 

runway. 

94. It is envisaged that the future airspace system will enable the frequent application of 

Continuous Climb Operations (CCO). Today in busy airspace, aircraft are frequently 

instructed to stop climbs and fly level segments for a number of reasons, for example to 

avoid other standard departure routes. A continuous climb from departure to a cruising 

altitude significantly increases the fuel efficiency of aircraft. When at a cruising altitude, 

during the en-route phase of flight, trajectory optimisation will enable aircraft to continue 

to operate at optimum altitude for fuel efficiency.  

95. In order to make significant gains in environmental performance and minimise fuel burn, 

optimising TMA design to accommodate the maximum use of CCOs will be critical to 

delivering emission savings and reducing the cost to airlines associated with fuel burn. 

The scope of these benefits is greater than for CDOs (where the aircraft is at lower power 

settings and weight) making it logical for this approach to have a higher priority.  

En-route airspace: is characterised by 

operations conducted along pre-defined routes 

or airways in controlled airspace. Key features of 

today‟s en-route airspace system include: 

 Aircraft entering from a number of different 

points requiring flow management techniques 

to integrate them safely and efficiently, often 

leading to pinch points and delays. 

 Coordination of aircraft operating at high 

altitude with those climbing from and 

descending into TMAs. 

 Frequent interaction with areas of restricted 

access, such as airspace reserved Military 

training, adding complexity and often 

preventing aircraft from taking their preferred 

route.  
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Flexible, moving to dynamic, management of the airspace structure 

The future management of UK airspace structures will be flexible, moving to dynamic 

management at certain points and times, to accommodate direct routes and optimal 

profiles as often as possible. 

96. Flexible management of airspace structures will allow controllers and airspace managers 

to better match demand for airspace with available capacity by reducing the impact of the 

controlled airspace structures on users‟ preferred trajectories. Flexible management will 

also increase the operational resilience of the future airspace system. Demand peaks 

arising at certain points and times (for example due to adverse weather) will be better 

accommodated by activating temporary controlled areas that are removed once a normal 

service is resumed.    

97. Dynamic management of airspace structures will enhance the potential benefits of 

flexible management by increasing the frequency with which demands on the system can 

be accommodated by activating and deactivating temporary controlled airspace 

structures with shorter notice. New tools, facilitating the effective and efficient sharing of 

information to users and ATS providers will be key to delivering some of these benefits 

safely and efficiently. 

Flexible Use of Airspace (FUA) 

98. It is envisaged that the future airspace system will expand the flexible and dynamic 

management of that airspace which is currently segregated for military use, known as the 

FUA concept. Building on the strengths of the UK‟s existing Joint and Integrated (J&I) 

approach to ATS, the application of FUA maximises the shared use of airspace through 

civil/military coordination and co-operation at the strategic, operational and tactical levels. 

The enhanced application of FUA will be a key enabler for more direct routeing in the en-

route phase of flight, while meeting the Military‟s need for access to suitably sized and 

sited airspace in order to train in a way that accurately simulates combat conditions. 

99.  The further development of the FUA concept could also benefit GA activity.  Greater 

dynamism within the lower levels of the airspace structure could reduce the amount of 

time for which airspace restrictions and additional requirements have to be specified.  

These concepts and their implications will need to be developed as many of the 

considerations for the GA sector are likely to be different to those appropriate to military 

use and the Military/CAT interface.  Suitable means for the GA community to access this 

information in a timely manner will also be important. 
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Increased Cooperation and use of Technology and Systems  

The safe, effective operation of future airspace will require greater cooperation 

between all airspace users supported by greater systemisation and the use of 

computer based tools, particularly in the busy TMA environment. 

100. Allowing users to fly their preferred trajectories, supported by the flexible and dynamic 

management of airspace structures, will significantly increase the complexity of the 

airspace system and introduce greater potential for conflicts than operating a rigid, pre-

defined route structure. Although human input will remain fundamental to ATM, work 

already in-hand or envisaged within SESAR indicates that controllers‟ decision-making 

will be supported by advanced computer based tools that predict aircraft trajectories, 

de-conflict their routes and monitor aircraft conformance with the anticipated flight 

profile. Through the cooperative application of these tools, on the ground and in the air, 

it is envisaged that the majority of conflicts will be strategically managed minimising the 

need for tactical controller intervention. Controllers‟ time will be freed up to focus on 

optimisation of the performance of the UK network and its key interfaces with Europe 

and the North Atlantic.  

101. In the future „systemised‟ TMA environment, it is likely that the responsibility to ensure 

safe separation of aircraft will remain with the controllers, supported by tools. However 

in the upper en-route airspace, a „free route‟ environment will allow implementation of 

aircraft self-separation, moving responsibility to the pilot and away from the controller. 

Such a fundamental shifting of responsibility from the current system will require careful 

management and will inevitably lead to regulatory changes and possibly need legal 

amendments to UK and international aviation law.   

102. Advanced surveillance and communications technology will be deployed on the ground 

and in the air to provide users and controllers with a greater and more consistent level 

of situational awareness. This will allow them to utilise the navigation performance of 

aircraft in both systemised and free routeing airspace and manage the interface 

between the two safely and effectively. 

103. The technological developments outlined above are primarily aimed at the CAT sector 

of the aviation industry and their impact on other sectors will have to be considered as 

part of the development process.  There could potentially be technological 

developments that have particular relevance to the GA sector further underlining the 

need for a separate work programme considering technology for GA. 
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Reduce the requirement for holding stacks 

Future Arrival and Departure Management techniques based on the application of 

improved tool support and methods of operation will reduce, and where possible 

remove, the need for airborne stack holding. This will be enabled in part by applying 

the concepts of trajectory and queue management that are being developed in 

collaboration with the SESAR programme.  

104. Improved tool support and advanced communications technology will allow information 

to be shared between airports, aircraft and controllers in order to better manage, 

stream and integrate terminal arrivals and departures.  The aim is to reduce the need 

for airborne delay (traditionally through stack holding) during normal operations, and to 

remove it wherever location or timing allow. 

105. In today‟s system, runway scheduling for maximum airport capacity requires a ready 

„pool‟ of aircraft to ensure delivery of a continuous stream, with no wasted gaps. For 

segregated runway operations, such as Heathrow, both the landing and departure 

order must also be optimised for maximum runway capacity.  For arrivals, this 

methodology uses defined areas of airspace for holding stacks, rather than extended 

routeing which requires more airspace than is available. Stack holding generates 

increased fuel burn and emissions and, in relation to where stacks are located, stack 

holding can create an impediment to other aircraft seeking to optimise their climb 

performance, particularly in a multi-airport terminal environment.  

106. In the future, development of arrival/departure management tools, together with control 

by trajectory management, including time constraints, will aim to ensure that aircraft 

arrive at a fixed (metering) point in the approach in an optimal stream that maximises 

runway capacity, without the need to stack in normal operations. This target has strong 

dependencies on the development, validation and implementation of new systems and 

operational techniques at network level (largely through SESAR), since effective arrival 

management is not a purely „local‟ activity.   

107. In the shorter term, existing Arrival Management (AMAN) tools will allow the relocation 

of stacks further from the runway and at greater altitude, with consequent savings in 

fuel burn and emissions. Such re-location will also free up the inner TMA areas to 

enable continuous climb departure routeings to be designed. Where not completely 

reliant on the development of future tools, we will also target specific time and traffic 

periods to commence early metering to reduce stack holding. e.g. Early morning long-

haul arrivals, or local arrangements for specific city pairs. 
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Simpler airspace structures, integrated across national/FAB boundaries  

The airspace „structure‟ will become less important in the future airspace system and 

will be designed to service user preferred trajectories that recognise but are not 

constrained by national boundaries.  

108. The evolution of controlled airspace has resulted in a complex structure, affording 

users frequent opportunities to unintentionally infringe and conflict with other traffic.  In 

the future airspace system, where formal airspace structures are required, these 

should be designed so that users can easily understand the boundaries and are able to 

manage their flight accordingly. 

109. The UK‟s future airspace classifications will be aligned with European States and 

categorised to aid simplification and understanding of the requirements for access and 

the type of ATS provision. The ICAO Airspace classification will be applied consistently 

across UK airspace in line with FAB aspirations and the rest of Europe.  The 

classifications will be further categorised into „managed‟ and „un-managed‟ in line with 

the SESAR aspirations. 

UK/Ireland FAB – fully integrated 

It is envisaged that the UK‟s future airspace system will be fully integrated as part of 

the UK/Ireland FAB. The UK/Ireland FAB will continue to provide a key European 

Network function, particularly as the gateway to and from the North Atlantic. A 

common strategy and regulatory requirements will facilitate development of FAB 

operations. 

110. The FAS aspiration is to implement a flexible airspace structure, ultimately removing 

fixed structures where appropriate in order to accommodate user-preferred trajectories.  

This approach supports the UK/Ireland FAB aspirations to establish more economical 

and environmentally efficient routeings to and from the North Atlantic track structure. 

The UK‟s future airspace system will also integrate across neighbouring states and 

other FABs, through common standards and regulation to contribute to the overall 

efficiency of the European network in line with the objectives of the SES II package.  

111. It is envisaged that management at a European network level will play a greater role in 

the UK‟s future airspace system. Network management at a European level aims to 

avoid fragmentation in the development of ATS provision by coordinating route design 

as the European airspace network develops. The SES Network Manager will also take 

responsibility for the co-ordination of scarce resources such as aviation frequencies 

and radar transponder codes across Europe. The issues and desired outcomes 
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associated with European network management are considered in greater detail in Part 

3. 

If the future, common strategy of the UK/Ireland FAB cannot be agreed at the 

political level there is a risk that the implementation of FAS could be delayed 

and/or the optimum capacity, environmental and safety benefits not realised 

(Risk Matrix Ref 8). 
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2.3 Framework of Operational Changes and Technological Enablers 

112. This section sets out the framework of potential changes that may be made in each of 

the five areas of the airspace system to realise the desired high-level characteristics. It 

considers the nature of the changes, how and when their implementation is envisaged 

in the UK, the key risks to their successful implementation and their alignment with 

SES II and SESAR. 

113. This Strategy makes it clear that the respective areas of the airspace system are highly 

interdependent. Delivering the capacity, safety and environmental benefits envisaged 

by the FAS will require complementary changes to be implemented across the areas of 

Airspace Structure & Classification, Navigation, Surveillance, Communications and 

ATM Capability.  It will also require the alignment of industry investment plans based 

on clearly articulated benefits that can be delivered in a relatively short period across 

each of the different phases associated with the realisation of the FAS Vision.  The 

overall Technology and Operations Roadmap is at Appendix 2.  

The modernisation of the ATM airspace system proposed in the FAS will 

require investment in complementary changes across airports, airlines and 

ANSPs.  These parties may be unable or unwilling to produce consistent, 

viable business cases and aligned investment plans (Risk Matrix Ref 9). 

Airspace Structure and Classification 

A.1. Establish flexibly managed airspace structures, moving to dynamic structures at 

certain points and times. 

114. Flexible Use of Airspace arrangements are utilised today, managed through 

civil/military coordination cells.  The further development of Flexible Use of Airspace 

will provide users with the ability to plan and utilise the airspace in real-time (or very 

near real-time).  This will provide a more dynamic approach to the management and 

utilisation of the airspace but will still recognise the rigid backdrop of the airspace 

structure. 

115. The further development of the dynamic airspace concept will be enabled by the 

removal of fixed airspace structures, allowing airspace utilisation to be driven by user 

requirements, which may vary by time of day. 

116. The procedures and systems that promulgate knowledge of airspace constraints and 

their incorporation into flight planning need to be robust and accessible across GA, the 
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military and CAT. It is envisaged this will be achieved by greater use of electronic 

support and tools in dedicated „Airspace Management Cells‟, coordinating the effective 

activation and deactivation of temporary airspace structures. Aeronautical Information 

Management (AIM) will need to keep pace with these developments and provide the 

most efficient user interfaces, ideally in a geographical format available by a number of 

easily accessible means.  Such developments could be particularly challenging to the 

GA community because of its diversified nature.  It should be possible to develop tools 

to enable GA to function safely in and around more dynamic FUA but for greatest 

efficiency this will need to be considered fully during the development stage. 

117. The development of flexible and dynamic management of airspace will change the way 

airspace users interact.  A fixed airspace structure tries to manage those interactions 

and therefore areas of complexity are known and planned for by ATS. Increasing 

flexibility and availability of free route options will potentially change those interactions 

and subsequent complexity of the UK‟s airspace system.  

118. Successful migration to a flexible and dynamic environment will require the buy-in and 

cooperation of the full spectrum of airspace users. Establishing the mechanisms 

required for flexible and dynamic structures will also require substantial investment in 

capability (both ground and airborne systems).  

It is recommended that: 

 NATS, CAA and the military continue to develop a joint Flexible Use of Airspace 

Strategy and progress its implementation in support of the FAS. 

 Further consideration is given to policy, regulation and procedures to ensure 

correct use of temporary airspace structures, ensuring that users are provided 

with the levels of access they require.   

 Further analysis is conducted to establish how the coordination of investment 

across the airspace supply chain and users can be achieved to enable effective 

implementation of greater flexible and dynamic airspace, including appropriate 

dynamic update of airspace boundaries and workload implications for aircrew 

and controllers. 

A.2. Relevant airspace structures and classification will be utilised to provide 

assurance of the safe conduct of aircraft operations around airfields. 

119. Airline operators react very quickly to potential market opportunities, which can mean 

that airfield operations change very quickly, requiring controlled airspace and routes to 
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protect operations where none currently exist.  Airports must be aware of the potential 

need to revise airspace arrangements to safely contain their operation. The 

development of the flexible and dynamic use of airspace may provide for relevant 

airspace structures to be established around airfields in a more flexible manner than 

today. To achieve more flexible arrangements, the correct balance will have to be 

achieved between the necessary regulatory mandates and the reduction in flexibility 

that can result from too much regulation.  Likewise the impact on the needs of other 

airspace users will need to be considered from the outset.  

It is recommended that the management of flexible airspace structures around 

airfields is further investigated to understand the impact on all users and any 

notification processes.  The long-term implementation of the concept of dynamic 

airspace use will require significant work on the concept of operation and data 

information requirements, some, but not all, of which will be contained within the 

SESAR work. 

A.3. Implement user preferred routes as a transition to user preferred trajectories, 

ultimately removing route structures altogether in upper airspace. 

120. The implementation of user-preferred routes based on operator performance will be an 

initial step towards operating preferred trajectories. It will provide a phased 

implementation towards greater flight efficiency, whilst delivering environmental quick 

wins and reducing some operator costs.  

121. Implementing user preferred routes will introduce the concept of free routeing into the 

upper airspace. In a free routeing environment the responsibility for ensuring safe 

separation between aircraft moves from the controller to the pilots. The consideration of 

how to assure safety during the transition of responsibility and during the operation of 

free routeing environments will be vital to achieving the required outcomes. 

It is recommended that, at the appropriate point in development of the FAS concepts, 

work be carried out to understand how safety will be assured during the transition of 

responsibility for safe separation from controllers to pilots and during the operation of 

free routeing environments.  

122. Successful implementation is dependent on the forecast enhancements in 

communications, navigation and surveillance capabilities discussed in the following 

sections. It is recognised that a systemised and managed airspace environment is 

likely to remain necessary in order to support the busy TMA environment. 
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It is recommended that work is conducted to identify opportunities to trial user 

preferred routes as a concept demonstrator and to deliver early benefits.  

A.4. Establish a harmonised Transition Altitude throughout UK airspace, ideally 

adopted as a FAB airspace strategy, cognisant of neighbouring states, and European 

SESAR aspirations for a harmonised Transition Altitude. 

123. Harmonisation of transition altitude will simplify the airspace structure and make it 

easier for airspace users to understand and operate. The benefits of a harmonised 

transition altitude will be enhanced by alignment across FABs and neighbouring states.  

A harmonised transition altitude will apply both inside and outside controlled airspace. 

124. Successful implementation of a common transition altitude across the UK will be a 

significant undertaking, requiring wide consultation and regulatory agreement and 

involves a change to all of UK airspace. The CAA will need to ensure there is 

consistent application and understanding across UK and FAB airspace. 

125. Depending on the level at which transition altitude is harmonised, there may be 

benefits to busy TMA airspace by removing the potential for „loss‟ of airspace levels in 

which to manage arrival and departure trajectories.  Harmonisation of transition altitude 

could also benefit GA in that it will simplify airspace at TMA boundaries and potentially 

allow low “stop altitudes”, which can be a driver for low level controlled airspace, to be 

removed from Standard Instrument Departures.  Moreover, higher transition altitudes 

will mitigate against the potential for level busts in the initial climb phase when cockpit 

workload is high.  

It is recommended that work is completed to move to a higher transition altitude as an 

important enabler to delivering safety, capacity and environmental benefits through 

the re-design of the airspace structures and routes. 

It is recommended that NATS propose a suitable transition level to guide the 

harmonisation across UK airspace and inform the FAB airspace development. 

A.5. Simplification of the boundaries between controlled and uncontrolled airspace.  

126. The simplification of airspace boundaries will provide a more easily understood 

environment for airspace users and controllers to operate in. At times, the smoothing of 

boundaries may require some small increases in controlled airspace, although these 

could, potentially, be balanced by reductions in other areas. The time and resources 

required to review the current airspace boundaries and propose simplifying revisions 

should not be underestimated. New methodologies may be necessary to optimise the 
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airspace structure in the most difficult areas while continuing to adhere to the better 

regulation principles. 

It is recommended that work is conducted to determine the feasibility of a streamlined 

approach to simplifying airspace boundaries and the requirement to minimise the 

need for controlled airspace. 

A.6. Airspace classifications will align with ICAO ensuring UK airspace application is 

consistent with the wider European airspace network and developing EU legislation in 

this area (e.g. Single European Rules of the Air (SERA)).  

127. The ICAO Airspace Classifications will be applied consistently across UK/FAB airspace 

in line with the rest of Europe.  The classifications will be further categorised into 

„managed‟ and „un-managed‟ in line with the SESAR aspirations, in due course. 

128. The European Commission is developing a set of SES IRs to mandate Standardised 

European Rules of the Air based on transposition of a number of ICAO Annexes.  Part 

of this work will consider the common EU application of the ICAO airspace 

classifications supported by a toolbox of common differences.  The CAA is engaged 

with this work and will need to continue to support it to meet its desired outcomes. 
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Airspace Structure and Classification: Summary Road-map for Implementation 

Table 1 outlines the summary roadmap for implementation of Airspace Structure and 

Classification changes over the next 20 years:  

Key 

Planned for UK Implementation 

Other Available Options  

 

Risks to Implementation 

Alignment with SES II / SESAR 

Today - 2014 2015 – 2020 Beyond 2020 

 Greater Flexible Use of Airspace 
around managed danger areas 
coordinated through civil military, 
airspace management cells. 

 Greater civil/military coordination 
(e.g. around sharing of activation and 
deactivation information) and FAB 
integration increases flexible use of 
upper airspace. Results in more flight 
plan-able ‘user preferred’ routes through 
greater use of night time fuel saving 
routes during the day. 

 Initial identification of free 
routeing/self separation areas (likely to 
be above flight level 350).   

 Introduce a harmonised transition 
altitude across UK airspace. 

 Expand free routeing/self-separation 
areas to include progressively lower flight 
levels. 

 Increase the height of the 
harmonised transition attitude. 

 Airspace classifications are 
consistently applied and categories as 
‘managed’ or ‘un-managed’ airspace.  

 All airspace structures are free 
routeing/self-separation environments 
apart from the busy lower airspace around 
airports.  

 Introduce dynamic management of 
airspace structures. 

 Simplify the boundaries between 
controlled and uncontrolled airspace. 

 Expand the scope of a harmonised 
transition altitude across the UK/Ire FAB. 

 Access to flexible and dynamic 
structures is available to all users provided 
they have suitable equipment levels. 

 The UK and Ireland may fail at the 
political level to agree a common 
strategy for FAS development beyond 
the current plan, limiting the scope of 
possible improvements and delaying 
FAS implementation (Risk Matrix Ref 8). 

 FAS is dependent on technological 
developments from European ATM 
initiatives, such as SES and SESAR.  
These may be unable to support the 
required shift in responsibility for 
airborne separation from controller to 
pilot in a way that assures safety, 
leading to delays or inability to 
implement FAS (Risk Matrix Ref 11). 

 The interface between free routeing 
upper airspace and the highly 
systemised environment at lower levels 
may not be sufficiently well understood 
to enable effective management (Risk 
Matrix Ref 12 a&b). 

SESAR Service Level 0 &1  

 Network Capacity Planning 
 Integrating military traffic into Network 
 Reduce tactical re-routeing 
 Reduce ATC routine tasks 
 Consistent application of Airspace 

Classes below FL195 
 Enabling optimum trajectories 
 Managing Environmental Impact 
 Initiating Integrated Terminal Airspace 
 Runway Management  
 Turn around and Surface 

Management 
 Network performance assessment 

SESAR Service Level 2 & 3 

 The airspace classification based on 
7 ICAO Classes is re-categorised. 

 Route constraints are removed in 
line with the development of 4D 
trajectory-based operations.  

 The route network evolves to fewer 
pre-defined routes with the exploitation of 
advanced navigation capabilities and 
FABs, allow for more direct routes and 
optimum trajectories. 

SESAR Service Level 4 & 5 

 Airspace reservations are now 
considered in the context of temporary 
airspace volumes optimised in time and 
size (Dynamic Mobile Areas) to meet the 
user’s needs while minimising the impact 
on other airspace users. 

 Sectors shape and volumes are 
adapted in real-time to respond to 
dynamic changes in traffic patterns. 

 Other than terminal areas, free 
routeing is in place. 

 Areas of responsibility can be 
transferred between air traffic service 
providers according to demand. 
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Navigation  

N.1. Develop and implement Performance-

Based Navigation (PBN) in UK airspace aligned 

with UK/Ireland FAB airspace aspirations, 

utilising P-RNAV and progressing to Advanced 

Required Navigational Performance (A-RNP).    

129. Performance-Based navigation (PBN) 

defines common minimum navigation 

performance standards for aircraft and 

ANSPs. 

130. Precision Area Navigation (P-RNAV) is a 

method of PBN that permits aircraft 

operation on any desired flight path within 

the coverage of reference navigation aids. It 

enables flights to take place without the 

requirement to fly directly over ground-based 

aids. The FAS envisages a progression towards P-RNAV, allowing lateral spacing 

between routes to be reduced when required.   

131. Advanced Required Navigation Performance (A-RNP) is planned to be the next 

generation navigation standard that commercial air transport will be expected to equip 

to. In addition to the functionality and navigation capability included in the P-RNAV 

standard, it will introduce a requirement for on-board performance monitoring and 

alerting and the ability to design and fly a repeatable turn. The latter will be essential for 

airspace designs that require aircraft to follow closely spaced parallel routes with 

significant turns in them. The introduction of on-board performance monitoring and 

alerting with an RNP based RNAV system will provide assurance of the aircraft‟s 

navigation performance. 

132. Developing and implementing PBN will introduce new techniques for managing traffic 

using the aircraft‟s capabilities, supplemented by ATS conformance monitoring, 

trajectory prediction and conflict detection tools. Successful transition to new ways of 

working will require a significant programme of re-training on the part of controllers and 

pilots.  

Performance-Based Navigation 
 
“Performance-Based navigation (PBN) has 
the potential to unlock many of the safety, 
efficiency and capacity targets facing the 
aviation industry, and not surprisingly, it 
plays an important role in airspace 
modernisation programmes such as 
NextGen and SESAR (Single European Sky 
ATM Research).  It has the support of the 
International Civil Aviation Organisation 
(ICAO), International Air Transport 
Association (IATA), national governments 
and industry, but its implementation remains 
fragmented and irregular.  A series of new 
initiatives starting in 2010 are expected to 
raise the profile of the PBN concept and 
accelerate its implementation.” 
 
From: Jenny Beechener, „PBN Concepts 
Await Green Light‟, Jane‟s Airport Review, 
Vol 22, Issue 1, February 2010 
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133. Although standardisation and interoperability is required, especially in busy airspace, 

during the transition itself a mixed capability environment will often exist where 

conventional methods and new precision methods are operating simultaneously. In the 

mixed capability environment, conventional methods of navigation will be retained to 

provide access to all users and to assure safety should a back-up system be required.  

134. Mixed capability will add complexity and risk to the system and may result in increases 

in controller workload, leading to a temporary reduction in airspace capacity in order to 

ensure safe operation. It will also require the ANSP to maintain a sufficient skill set for 

reversionary cases (the return to conventional methods of navigation) while training 

controllers in new methods of operation.  

135. Successful development and implementation of PBN will be dependent on a sufficient 

number of aircraft and operators being equipped and approved in order to make the 

operational changes viable. The use of a mandate is one method to ensure the 

introduction of a critical mass of equipage to the required standards by a given date. 

The use of a mandate would involve long lead times and may cause commercial issues 

for some operators. It would have to be based on thorough analysis of costs and 

benefits and an appropriate regulatory impact assessment. 

136. Although aircraft navigation capability provides accuracy of track keeping, in busy 

airspace assurance is required that all aircraft are consistently adhering to their track. 

This allows ATS to ensure track interactions can be managed.  ATS is responsible for 

the safe separation of aircraft in controlled airspace environments, therefore a 

conformance monitoring element is required to provide this assurance to ATS and 

allow aircraft operators to operate autonomously without further monitoring.  

It is recommended that: 

 The CAA continues to progress the detailed consideration of an airspace 

mandate to support the implementation of PBN, including the development of a 

robust business case that captures the costs, benefits and commercial feasibility 

for all stakeholders. 

 Further work is conducted to understand the impact of controller intervention in 

systemised high capacity airspace, including the cost, risk and human factors 

considerations. 

 Work is carried out to clearly describe the equipment requirements to enable 

autonomous operation. 
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 Work is conducted to provide clarity on future navigation requirements to enable 

the London Airspace Management Programme to ensure new standards are met 

and that the programme takes full advantage of potential improvements in 

navigational performance.   

N.2. Reduced reliance on ground aids for navigation and move to space-based 

navigation capability. 

137. The introduction of space-based navigation capability will lead to reduced dependence 

on traditional ground-based navigation aids, reaching a point in 2030 where the only 

ground infrastructure that may need to be in place would be that required to support 

precision approach procedures based on satellite navigation.  However, some ground-

based infrastructure providing back-up to GPS is likely still to be in existence in 2030 

and it is anticipated that a replacement programme will need to be effected from 2015 

onwards. 

138. The phased introduction of spaced-based 

capability will provide superior navigational 

accuracy. In the short-term, a minimum of B-

RNAV (Basic Area Navigation) equipage for all 

IFR operations in controlled airspace is 

envisaged. Instrument landing systems will be 

replaced, where appropriate, with Ground-

Based Augmentation System (GBAS) precision 

landing systems. Over the longer-term, a 

second, European GNSS system to 

complement GPS will be implemented, 

providing dual frequency and dual constellation 

coverage. Even then, high-risk events to the 

integrity of the system, such as the impact of 

solar weather activity, will need to be 

considered and mitigated.  

The proliferation of space-based navigation systems supporting superior 

navigational accuracy could be compromised by natural events such as solar 

weather, and the FAS may be unable to provide sufficient resilience to mitigate 

the effects of such events potentially and ultimately leading to a failure to 

achieve the FAS Vision (Risk Matrix Ref 35 a&b). 

Area Navigation (RNAV) is a method of 
Instrument Flight Rules (IFR) navigation that 
allows an aircraft to choose any course 
within a network of navigation beacons 
rather than navigating directly to and from 
the beacons. This can conserve flight 
distance, reduce congestion, and allow 
flights into airports without beacons. 

Global Navigation Satellite System 
(GNSS) 
Currently the safety case for B-RNAV relies 
on the carriage of conventional navigation 
equipment as a reversionary capability.  It 
will not be possible to move away from 
dependence on ground-based aids until a 
robust GNSS service is operational.  A 
robust GNSS service is one that has 
redundancy in respect of both frequency and 
coverage making the minimum requirement 
availability of dual frequency and dual 
satellite constellation 
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139. The transition to space-based navigation must balance the impact on non-RNAV 

capable operators and GA. Consultation with all stakeholders will be required at the 

appropriate point in the development work.   

It is recommended that work to develop a proactive regulatory approach to help target 

and incentivise implementation of Performance-based Navigation (PBN) is continued. 

N.3. Facilitate the use of Required Navigation Performance (RNP) Approach (APCH) 

functions for UK airport arrival procedures. 

140. RNP APCH is an overarching term used to describe non-precision approaches with 

and without vertical guidance.  

141. Initially non-precision approaches can be replaced, or resilience added, through the 

use of RNP APCH where lateral guidance is provided through basic GNSS (LNAV) or 

augmented GNSS (SBAS) using the EGNOS system which became operational in 

March 2011.   

142. RNP APCH can then be extended to combine the lateral element with vertical 

guidance; utilising basic GNSS for lateral guidance (LNAV) and BARO VNAV for 

vertical guidance (VNAV), it is thought this would be utilised by larger air transport 

operations.  For smaller General Aviation / business jet operations augmented GNSS 

(SBAS)18(LP)19 can provide lateral and vertical guidance (LPV)20. 

143. This methodology allows airfield operators to tailor their use of spaced-based 

navigation technology to support their operation and align implementation with their 

business need and capital expenditure programmes. 

N.4. Precision Approach and Landing21 

144. Precision approaches require angular guidance from ground-based systems and this is 

currently provided through such systems as Instrument Landing Systems (ILS) and 

Microwave Landing Systems (MLS).  The transmissions from these systems require 

considerable protection (safeguarding) to ensure their accuracy in Category II & III 

operations22, with significant implications for runway utilisation and therefore reduced 

                                                
18

 Satellite-Based Augmentation System. 

19
 Localizer Performance. 

20
 Localizer Performance with Vertical Guidance. 

21
 Precision Approach text courtesy of Boeing. 

22
 Category II approaches enable operations down to a height not lower than 100 feet and a runway visual range 

of not less that 300 meters.  Category III is further subdivided but permits operations to lower than 100 feet and in 
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capacity.  These systems could ultimately be replaced by the GBAS Landing System 

(GLS) which requires very limited safeguarding, thus reducing the impact on runway 

capacity.  

145. The GLS system provides a ground-based augmentation system, providing differential 

corrections, integrity information, and path definition data to aircraft via a VHF data 

broadcast (VDB) signal. GBAS supports two basic types of service: 

•  Approach services that provide guidance in the form of indications of deviations 

from a defined path in space known as the final approach segment. 

•  The GBAS positioning service (GBAS/PS), which provides position, velocity, and 

time (PVT) with improved accuracy, integrity, and availability for use by the flight 

management system (FMS) to support RNAV or RNP operations. 

146. GLS is an aircraft-level function based on use of GBAS in conjunction with other 

aircraft systems to enable approach and landing capabilities. GLS is implemented such 

that it is similar operationally to ILS. Indeed, cockpit operations and operational 

procedures are very nearly identical. However, the performance of GLS is improved 

relative to ILS in a number of ways that can provide benefits. For example, GBAS does 

not require protection of critical and sensitive areas on the runway or taxiways as is 

required for ILS. This means that aircraft taxiing on the ground will not disturb the 

guidance signals for airplanes on approach. Elimination of these critical and sensitive 

areas can result in more efficient use of runways at larger airports. 

147. The GBAS/PS may be used by the airborne equipment to enhance the availability of 

positioning to support RNAV/RNP operations. When the GBAS/PS is available, the 

airborne equipment is no longer required to perform Receiver Autonomous Integrity 

Monitoring (RAIM) to ensure integrity. This results in higher availability to support PBN 

operations that may include curved descending approaches. 

148. Airport approach options are a complex subject and airfield operators are not yet clear 

on what the possibilities for them are or how to apply the technology best.  An 

awareness programme is required to demonstrate the technology‟s capability, its uses, 

costs and benefits.   

It is recommended that the CAA considers taking a more proactive approach to 

facilitating the implementation of precision approach and landing technology, along 

                                                                                                                                                   

the most accurate case operations with no height restriction but with a runway visual range of not less that 75 
meters with autopilot used until taxi speed. 
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with ensuring a robust supporting regulatory framework is in place to facilitate 

implementation.    
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 Navigation: Summary Road-map for Implementation 

Table 2 outlines the summary roadmap for implementation of changes to navigational 

performance over the next 20 years:  

Key 

Planned for UK Implementation 

Other Available Options  

 

Risks to Implementation 

Alignment with SES II / SESAR 

Today - 2014 2015 – 2020 Beyond 2020 

 RNP APCH implemented for airport 
non-precision approaches (LNAV or LP). 

 Initial implementations of RNP APCH 
with vertical guidance. 

 RNAV 1 (PRNAV) & B-RNP1 
implemented in terminal airspace. 

 RNAV 5 (BRNAV) and later RNAV1 
implemented in en-route airspace. 

 Performance-Based navigation 
implemented in the en-route 
environment. Aircraft equip with 
GPS/GNSS based flight management 
systems. ATS utilise aircraft capability 
through conformance monitoring and 
trajectory prediction tools. 

 RNAV 1 & 5 replaced by Advanced 
RNP. 

 3D profiles used to de-conflict climb 
and descent profiles. 

 Move to wholly space-based 
infrastructure increases navigation 
accuracy and continuity.  

 GLS starts to replace ILS and MLS 
to provide precision approach functions. 

 Further rationalisation of ground-
based navigation infrastructure. 

 Turn containment introduced through 
B-RNP1. 

 Advanced RNP (part of SES II IR) 
allows aircraft to maintain the spacing 
during a turn.  

 Advanced RNP introduces ‘vertical 
containment’ allowing optimal profiles and 
4D trajectory optimisation. 

 The Current consultation 
requirements may be too expensive 
and constraining, discouraging airports 
and ANSPs from actively pursuing 
changes (Risk Matrix Ref 14). 

 Lack of policy to reduce lateral 
route spacing means the required 
safety cases required for the proof of 
concept and individual changes cannot 
be developed leading to extended 
implementation timelines and/or a 
failure to realise capacity, 
environmental and safety benefits (Risk 
Matrix Ref 13). 

 UK parties will wish to adopt 
technologies if and when appropriate, 
in order to avoid incurring the cost of 
equipage without a valid business 
case.  Implementation of A-RNP may 
not be flexible enough to allow this 
(Risk Matrix Ref 15). 

 Transition of controllers and 
pilots to new ways of working will 
require a significant programme of re-
training and could have an adverse 
effect on workload.  Transition may 
take longer than planned, leading to 
delay in implementation and/or the 
realisation of benefits (Risk Matrix Ref 
16). 

 

SESAR Capability Level 0 & 1 SESAR Capability Level 2 & 3 

 2015: Required Navigational 
Performance (RNP) 1 (B-RNP1). 

 2017-2020: Advanced RNP 
mandate. 

SESAR Capability Level 4 & 5 

 A multi-constellation and multi-
frequency GNSS environment.  

 The existence of a total RNAV 
environment will allow discontinuation of 
all conventional departure and arrival 
operations,  

 Independent surveillance will be the 
main reversion following loss of 
navigation capability. 
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Surveillance 

S.1. Establish a future surveillance capability based on a combination of independent 

ground-based surveillance and airborne derived down-linked data, driven by a 

combination of performance requirements and new technology. 

149. The FAS supports greater use of aircraft-derived data to determine and monitor aircraft 

position. This will facilitate the move towards an interoperable, cooperative surveillance 

environment that will allow much greater awareness of the traffic situation in controlled 

and uncontrolled airspace. This work is already progressing through the use of aircraft-

based automatic dependent surveillance – broadcast (ADS-B) using data link 

communication technology.23  The requirement for a non-cooperative, independent 

surveillance system may remain, in order to support new capability.  Successfully 

operating a combined ground-based and airborne surveillance capability will require 

aircraft to equip with technology to a given standard, for example the carriage of a 

Mode S Transponder. The mandatory carriage of functioning transponders will be 

required in identified areas as part of the safety risk mitigations> That may also be an 

argument for wider carriage if it can be demonstrated that it would successfully reduce 

infringement and/or collision risk. Some users, in particular within the military and GA 

community may not be able to comply or create a sufficient business case to justify the 

necessary investment.  In some parts of the GA community ADS-B is already used as 

a means of reducing collisions with other GA aircraft, but that is not currently 

compatible with other systems.   GA could be a focus for the creation of a cooperative 

environment and therefore the engagement and support of the GA community is 

important for this development work.  A key principle of this work should be the 

willingness to create a co-operative environment in which technology can help to 

produce a safe and efficient airspace outcome and provide tangible benefits in terms of 

access conditions for airspace for those who equip.  

It is recommended that work is carried out to consider methods of encouraging the 

carriage of functioning transponder equipment by all airspace users in designated 

areas, for example through incentives, use of mandates or influencing the 

development of emerging European Implementing Rules for airspace operations. 

                                                
23

 The Link2000+ European surveillance strategy is examining the viability of this technology and the likely 

environments for its use. 



 

Future Airspace Strategy 30 June 2011  80 

 

S.2. Surface-based primary coverage augmented with space-based position 

information.  

150. There will still be a requirement for primary surveillance radar (PSR) coverage by 

primary radar due to national defence and system security needs. Primary radar will be 

used as a back-up system and as a means of tracking non-cooperative users. Multi-

static PSR24 is a replacement for the current primary radar solution that is more cost- 

effective and reduces spectrum requirements. Further proof of concept work is required 

before multi-static PSR is accepted as a primary surveillance means. 

S.3. Cost-effective, layered surveillance capability to support operational 

requirements. 

151. As they are introduced, new surveillance capabilities will be „layered‟ to provide efficient 

solutions, depending on the requirements of the particular volume of airspace. For 

example in busy TMA airspace, due to the greater levels of integrity and resilience 

required, ADS-B and Mode-S may be supported by primary radar (or a suitable 

substitute). In the less congested upper airspace Mode S and ADS-B may suffice. 

Wide-area multi-lateration (WAM)25 provides the capability to utilise different 

surveillance sources to meet the business need. 

S.4. Surveillance to support appropriate aircraft separation criteria. 

152. The combination of airborne and ground-based systems delivers greater situational 

awareness for both users and ATS. The capability to work from one common picture of 

users‟ positions and trajectories allows ATS to utilise improvements in aircraft 

navigational performance and reduce the safe separation criteria. 

                                                
24

 A multistatic radar system contains multiple spatially diverse radars with a shared area of coverage.  An important distinction 
of such systems is the added requirement for some level of date fusion to take place between the differing signals from each 
radar source.  The spatial diversity of a multistatic system allows for different aspects of the target to be viewed simultaneously.  
The potential for information gain gives rise to a number of advantages over conventional systems, especially for terminal 
operations. 

25 Multilateration is a form of Co-operative Independent Surveillance:  it makes use of signals transmitted by an aircraft to 

calculate the aircraft‟s position.  For the processing of the signals on the ground, appropriate receiver stations and a central 
processing station are required.  Multilateration techniques have been successfully deployed for airport surveillance the same 
techniques can be used for larger areas such as en-route or approach areas such systems are called Wide Area Multilateration 
(WAM) systems.  
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Surveillance: Summary Road-map for Implementation 

Table 3 outlines the summary roadmap for implementation of changes to surveillance over 

the next 20 years:  

Key 

Planned for UK Implementation 

Other Available Options  

 

Specific Implementation Issues 

Alignment with SES II / SESAR 

Today - 2014 2015 – 2020 Beyond 2020 

 Wider adoption of Mode S and ADS-
B provides ATS with more information 
about user intent, increasing levels of 
certainty/confidence in utilising aircrafts 
navigational capabilities.  

 Move away from surveillance based 
on independent (non-cooperative) 
primary radar to more cooperative 
solution where ATS determine aircraft 
position by downloading data from the 
aircraft and assimilate information using 
support tools. 

 Independent system retained to 
provide back up and track ‘non-
cooperative’ users. 

Advanced surveillance capability enables 
the safe, effective management of user 
preferred trajectories and the interface 
with a highly systemised TMA 
environment. 

 WAM introduced to utilise and collate 
surveillance from a number of sources and 
present a coherent ‘picture’ to ground-
based ATS. 

 Introduction of Multi-Static PSR to 
replace primary radar. 

 Wider roll out of Multi-Static PSR. 

 Different CAA departments may fail 
to agree a policy on implementation of 
improvements in surveillance, thus 
preventing the supply chain from 
making clear and timely investment, 
leading to delays in FAS 
implementation (Risk Matrix Ref 17). 

 Insufficient spectrum capacity may 
be reserved for aviation to support 
transfer of data between users and 
ATS, preventing implementation of 
operational changes (Risk Matrix Ref 
18). 

 Some users, in particular within the 
military and GA community, may not be 
able to comply or create a sufficient 
business case to justify the investment 
(Risk Matrix Ref 19). 

 There may be insufficient 
spectrum protection to ensure 
consistency of data and protection 
from interference delays or prevents 
implementation (Risk Matrix Ref 20). 

 

 

SESAR Capability Level 0 & 1 SESAR Capability Level 2 & 3 

 Implementation of ADS-B in support 
of separation and self-separation 
applications. 

SESAR Capability Level 4 & 5 

 Ground surveillance requirements for En-
Route and TMA for Capability Level 5 will 
include at least one layer of Independent 
Cooperative surveillance (preferably 
WAM otherwise SSR Mode S); 

 Dependent Cooperative surveillance 
(ADS-B); 

  Independent Non Cooperative 
surveillance (PSR or MSPSR), if 
required. 
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Communications 

153. The successful implementation of trajectory optimisation, flexible and dynamic 

management of airspace structures and greater systemisation, accommodating higher 

levels of traffic will all require more frequent, better quality and more resilient 

communications. The distinction between communications and surveillance will 

become blurred as data link technology is introduced and traffic flow management and 

information sharing are achieved using some of the same supporting tools.  

C.1. Develop and implement data link technology for ground-to-ground and ground-to-

air standard messages and clearances. 

154. Electronic methods of information exchange, through Controller Pilot Data link, (CPD) 

will improve the quality and speed of communication. In the near term, the use of data 

link for standard messages and clearances will reduce controller workload through pre-

prepared responses.  

155. Over the life of the FAS, the use of data link technology in busy TMA airspace will 

require a proven shorter response messaging time to cope with the intensity of 

exchange between ATS and aircraft.  The greater the systemisation of the TMA 

environment the less likely it is that this will be a constraint. 

156. Successful implementation of data link technology will be dependent on sufficient data 

processing capability on the ground and in the air and suitable broadband capability for 

data exchange. The FAS will ensure implementation of data link in the UK is aligned 

with the European Strategy for data link proposed down to Flight Level 100. 

C.2. Ensure sufficient availability of frequency capability and capacity to meet the 

short and medium-term technology aspirations within the FAS. 

157. Although the requirements for air-to-ground data exchange will be met by data link 

technology over the long-term, the potential cost of equipage and the associated 

challenge of aligning ground-based and airborne systems mean the FAS must also 

consider the short to medium-term solutions.  

158. In the short-term, the conversion from 25kHz to 8.33kHz frequency capacity will 

increase the availability of VHF voice communications frequencies. Initially, data link 

will provide a complementary technology, offering safety and further capacity 

improvements which will also help to alleviate the pressure on the highly congested 

VHF voice spectrum, before evolving to become the primary source of ground-air 

communications, at least in the Controlled Airspace environment. If data link were to be 
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adopted more widely all sectors of the aviation community would need to be engaged 

in its development.  

159. Over the medium-term, as demand for scarce frequencies increases, a suitable forum 

will be required to allocate frequencies in an optimal way to ensure a balanced 

distribution of capacity. With the establishment of a Network Manager for frequencies 

under SES Implementing Rules, this will be a European coordinated function at the 

network level.  However, national responsibilities and function will need to ensure that 

frequency assignment addresses demand issues.  Within the UK, spectrum reform and 

the introduction of market mechanisms, including pricing, will add to the challenges for 

aeronautical frequency management.  

Aviation may not be able to afford to compete with other industries as the cost of 

suitable VHF frequencies increases (Risk Matrix Ref 10).  

It is recommended that work is considered to understand the interdependencies, cost 

and optimal timing associated with implementation of the short, medium and long-

term communication strategies to ensure they provide flexible support to the wider 

aims of the FAS.  
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Communications: Summary Road-map for Implementation 

Table 4 outlines the summary roadmap for implementation of changes to communications 

over the next 20 years:  

Key 

Planned for UK Implementation 

Other Available Options  

 

Specific Implementation Issues 

Alignment with SES II / SESAR 

Today - 2014 2015 – 2020 Beyond 2020 

 Data link introduced for standard 
messages and clearances. 

 Bandwidth increased by 
conversion from 25kHz to 8.33kHz. 

 

 Use of data link expanded. 
 Increased information exchange 

between aircraft and ATS, and 
between aircraft, enables 
interface between free-routeing 
and systemised airspace to be 
managed effectively. 

 

 Solution developed to support 
strategic allocation of frequencies to 
ensure a balanced distribution of 
capacity.  

  

 Available spectrum may be 
insufficiently protected so that 
interference reduces operational 
capability (Risk Matrix Ref 20) 

 Government policy on the 
commercialisation of spectrum may 
prevent aviation from obtaining the 
required spectrum capacity (Risk 
Matrix Ref 21). 

 Lack of alignment between 
ground-based and airborne 
communications technologies 
may occur, leading to delays in 
implementation and inability to 
realise benefits (Risk Matrix Ref 
22).  

 

 SESAR Capability Level 0 & 1 SESAR Capability Level 2 & 3 
European Strategy for data link 
proposed down to flight level 100 
 The use of extensive computer 
assistance on the ground and in the 
air with data link communications is 
fundamental to the trajectory 
management concept.  

 System wide information 
management (SWIM) highlighted as 
a critical element of the ATM Master 
Plan. 

SESAR Capability Level 4 & 5 
 The new air-ground data links 

(terrestrial and satellite) will be 
deployed. 

 Air-ground digital voice 
Communications for ATM remains a 
desirable requirement. 

 For ground-ground voice 
communications, VoIP is used in the 
whole of ECAC.  
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ATM Capability 

T.1. Implementation of Arrival Management systems to stream arrivals, providing a 

steady delivery to a runway whilst maintaining high utilisation rates, and their 

integration with Departure Management of airport flows, to ensure a smoothed and 

manageable flow of traffic into en-route airspace. 

160. The coordinated implementation of Arrival Management systems at airports in the UK 

and abroad will enable a reduction in the need to utilise holding stacks to manage 

arrivals at UK airports where runways operate at or close to capacity. The system will 

provide the ability to manage arrivals at the point of departure and during the en-route 

phase of flight rather than on entry to the TMA.  

161. To stream traffic effectively, Arrival Management will have to be implemented at 

multiple airports, including the major European hubs, giving rise to an increasingly 

complex system. The system will be dependent on complex data flows being shared in 

a consistent, accurate way across all participants. The FAS envisages this scale of 

information provision would be delivered through the System Wide Information 

Management (SWIM) concept proposed in SESAR. 

162. The implementation of Arrival Management will include a move to time-based-

separation of aircraft on approach, improving resilience in the approach phase by 

reducing the impact of adverse weather and strong winds. 

163. Successful implementation of arrival and departure management systems will require 

an accompanying change in the culture of commercial airlines, to schedule and 

promote their flights by arrival time rather than departure time. 

It is recommended that: 

 Work is required conducted to determine how to best ensure the necessary level 

of domestic and international co-operation required for implementation of 

arrival/departure management. 

 Work is conducted to determine how the UK can best influence System Wide 

Information Management (SWIM), the European wide initiative required to 

support the exchange of data, and how it can generate a common understanding 

across all airspace users. 

164. Departure management will enable delivery of a smooth flow of traffic, removing 

potential airspace constraints in the en-route phase. When delays occur, Departure 

Management will allow traffic to be regulated on the ground at the point of origin rather 
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than in holding stacks at the destination. This will support the European network 

approach and, as with arrival management will be enabled by the delivery of SWIM. 

The strong interdependency between arrival and departure management is apparent 

and development work will have to consider how to coordinate implementation of the 

systems to ensure compatibility. 

T.2. Implementation of support tools to enable Trajectory Management in UK airspace, 

transitioning from user preferred routes (short-term) to user-preferred trajectories 

(medium-term), to 4D trajectory management (long-term). 

165. Reflecting the Concept of Operations published by SESAR, the development of ATM 

capability in the UK will encompass time, trajectory and performance-based operations.  

166. Trajectory-based operations will add significant complexity and the controller‟s ability to 

safely manage potential conflicts will become increasingly difficult, involving conflicts in 

areas not previously experienced. The FAS envisages greater use of systemisation by 

controllers and pilots to manage this complexity so that, as far as possible, conflicts are 

designed out of the system.  

167. Successful implementation of trajectory-based operations will be dependent therefore 

on the coordinated implementation of ATM support tools and re-training of controllers 

to process greater amounts of information about aircraft trajectories.  

168. Although user-preferred trajectories may be planned for, the interactions of a number of 

trajectories mean that not all can be accommodated in high demand airspace.  The 

ATS task becomes one of strategic management to ensure efficient use of the airspace 

available, as far as possible, based on user-preferred trajectories.  

It is recommended that work is completed in the area of network management to 

understand how strategic management of trajectories will be carried out in practice.  

T.3. Utilisation of conformance monitoring technology to provide assurance of aircraft 

planned and actual trajectories. 

169. Implementation of conformance monitoring tools will provide assurance that the track 

and profile of an aircraft is as expected and is being maintained. Tool-based support 

will reduce the controller‟s workload, thereby increasing their ability to manage the 

complexity of a trajectory-based environment.26  As improvements in surveillance and 

communications technology are implemented, conformance-monitoring tools will use 

                                                
26

 it is still the controller‟s responsibility to ensure safe separation and therefore assurance of the trajectory. 
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data derived from aircraft systems to predict trajectories. Successful implementation of 

the tools will require the buy-in and trust of controllers that the output of the tool can be 

trusted to allow them to safely separate the aircraft. 

T.4. Conflict detection using trajectory prediction and conformance-monitoring 

technology to provide potential conflict alerting. 

170. Conflict detection will support controllers‟ forward planning, highlighting areas of risk, 

which can be addressed in a timely fashion. The development and use of ADS-B 

information means the situational awareness will be better for both controllers and 

pilots.  Aircraft intent data will highlight the possibility of a conflict at a much earlier 

stage, allowing early resolution of a potential situation. The Medium-Term Conflict 

Detection capability will initially use radar-derived data. This will progress to utilising 

ADS-B download data as improvements in surveillance capability progress.  As this 

work develops it will also need to consider the legal liability issues around controller 

use of tools providing de-confliction assurance (passive) instead of using tactical 

headings to ensure de-confliction (proactive). 
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ATM Capability: Summary Road-map for Implementation 

Table 5 outlines the summary roadmap for implementation of changes to ATM Capability 

over the next 20 years:  

Key 

Planned for UK Implementation 

Other Available Options  

 

Specific Implementation Issues 

Alignment with SES II / SESAR 

Today - 2014 2015 – 2020 Beyond 2020 

 Arrival Management tools 
implemented in some busy terminal 
operations. Arrival management not yet 
used during en-route, or at point of 
departure. 

 Integrated conformance monitoring, 
trajectory prediction and medium-term 
conflict detection tools implemented from 
2012 onwards using radar-derived data. 

 By 2015 introduced the first user 
preferred trajectories in the upper 
airspace and other defined volumes of 
airspace. Primarily for traffic over flying 
the UK at cruising altitude.  

 

 Departure Management introduced. 
 Arrival Management tools increase 

coverage to en-route and point of 
departure incorporating more airports 
and flights. 

 Arrivals shift to time based (rather 
than distance based) separation. 

 Scope of conformance monitoring, 
trajectory prediction and conflict 
detection to support controllers’ 
increases as monitoring becomes based 
on more accurate aircraft derived 
broadcast data.  

 Increased use of user preferred 
trajectories, spreading the availability for 
free routeing. Interfaces with systemised 
route structure in busy TMA airspace 
with users climbing and descending 
around airports. 

 Arrival and departure management 
tools integrated to optimise network 
utilisation. 

 Extending the coverage of free 
routeing as far as possible utilising aircraft 
navigation capability to support 
implementation of 4D trajectory 
optimisation. 4D trajectory optimisation will 
still have to interface with highly 
systemised busy TMA airspace.    

 Further expansion in the capability of 
conformance monitoring, trajectory 
optimisation and conflict detection tools to 
support 4D trajectory optimisation.   

 

 European network management and 
development. 

 
 Integration with European network 

wide management of arrival streams to 
optimise European network utilisation. 

 FAS implementation requires a shift 
in focus for controllers from knowledge 
of geographical sectors to more 
general use of support tools.  The CAA 
may fail to develop the necessary 
competence to assure safety (Risk 
Matrix Ref 23). 

 There is a risk the cost of 
controller re-training to use new 
support tools confidently is 
prohibitive or delays implementation 
(Risk Matrix Ref 24).  

 

SESAR Capability Level 0 & 1 

 Eurocontrol suggested optimum 
trajectories for some airspace 
configurations in 2015 airspace concept. It 
views the use of optimum trajectories as a 
precursor to SESAR. The concept 
suggests that operations along optimum 
trajectories will be possible in defined 
airspace volumes at particular times with 
flexibility based on the Flexible Use of 
Airspace concept. 

SESAR Capability Level 2 & 3 

 The European ATM Master Plan 
envisages user preferred trajectories as 
‘business trajectories’ (mission 
trajectories for military aircraft) that will 
incorporate different levels of self 
separation.  

 

SESAR Capability Level 4 & 5 
 Expanding the coverage and data 

integrity within SWIM. 
 Air Traffic Controllers will make use of 

ATM systems, tools and automation to 
move towards full 4D trajectory control.  

 Safety Nets will be adapted to use 
SWIM-available information. The En-
route and Approach ATC system will be 
enhanced to support the dynamic 
transfer of sectors between ACCs  

 In En-route and Approach, the 
generalised use of SWIM information 
services will replace the specific, direct 
sub-system to sub-system linkages and 
provide wider information sharing abilities  

 Aircraft parameters, will be down-
linked by data Link, enhancing ATC tools 
such as Arrival Managers. 

 AMAN/SMAN/DMAN systems are fully 
integrated, linking airports, airspace, and 
network management. 
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2.4 Benefits associated with the future airspace system   

This section sets out the benefits associated with the future airspace system 

envisaged in section 2.2 if the changes proposed in section 2.3 are implemented 

successfully. The tables below capture benefits, in the areas of safety, capacity, the 

environment and cost:  

 Safety benefits refer to direct increases in the safety level and the ability to 

maintain current levels of safety while enabling benefits in other areas. 

 Capacity benefits refer to the ability of ANSPs to supply additional capacity safely, 

while not significantly expanding the total volume of controlled airspace. 

 Environmental benefits refer primarily to reducing GHG emissions and the noise 

impact of aircraft operations. 

 Cost benefits refer to the ability of airspace users and suppliers to operate in more 

cost effective ways. 

Table 6 focuses on the final benefit associated with the four high-level characteristics 

described in section 2.2. Table 7 focuses on the intermediate/enabling benefits 

associated with the specific changes proposed to different areas of the airspace 

system set out in section 2.3. All benefits are captured qualitatively at a high-level. 

It is recommended that: 

 Work is completed to quantify the benefits of FAS initiatives and compare them 

with the estimate costs of implementation. 

 A costs and benefits quantification is conducted from a narrow financial 

perspective to understand the level of risk and potential returns for ANSPs, 

airports and airlines, upon whom the bulk of the investment burden will fall. 

 A costs and benefits quantification is conducted from a broad efficiency 

perspective to inform trade-off decisions in pursuit of the optimal or balanced 

outcome envisaged by the FAS. 
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Table 6: Final benefits associated with the four high-level characteristics of the future airspace system 

 Safety Capacity Environment Cost Efficiency 

Routeing based on „user 
preferred trajectories‟ 

 User preferred trajectories remove the requirement for 
stack holding in normal operations thus removing an 
area of level bust risk. 

 The above provides the opportunity to further 
segregate arrival and departure trajectories removing 
further the possibility of level busts resulting in high 
risk situations. 

 The introduction of user preferred routes, evolving to 
user preferred trajectories, operating in flexible and 
dynamic airspace structure affords ATS significant 
more opportunities to supply airspace capacity where 
and when it is demanded, than when operating in 
today‟s rigid pre-defined route structure. 

 The introduction of user preferred trajectories provides 
users with the opportunity to minimise their fuel burn 
and therefore GHG emissions. 

 Introduction of CCOs and CDOs deliver fuel savings 
and associated reductions in GHG emissions, and 
reduce the impact of aircraft noise. 

 

 User preferred routes and ultimately trajectory 
optimisation will allow aircraft to plan and fly 
more efficient profiles, generating cost savings 
in the areas of fuel burn and aircraft 
maintenance. 

 The greater resilience of operations to service 
interruptions, improves efficiency by removing 
the cost of delays and cancellations. 

Flexible moving to 
dynamic management of 
the airspace structure 

 

 Flexibility provides resilience in the airspace network, 
in periods of disruption airspace can be utilised to 
accommodate demand peaks to help stabilise and 
manage the situation. 

 Allows controllers to better match demand for 
airspace with available capacity by reducing the 
impact of the controlled airspace structures on users‟ 
preferred trajectories. 

 Demand peaks arising at certain points and times (for 
example due to adverse weather) can be better 
accommodated by activating temporary controlled 
areas that are removed once a normal service is 
resumed.    

 Sharing accurate, timely information about the UK‟s 
flexible and dynamic airspace structure with the wider 
European network supports aspiration for a 
centralised network planning function to better match 
capacity with demand across national and FAB 
boundaries.   

 The Introduction of flexible and dynamic management of 
UK airspace structures provides opportunities to reduce 
aircrafts‟ fuel burn and, in turn, GHG emissions. These 
opportunities arise though the ability to better utilise the 
capability of modern aircraft to improve their horizontal 
and vertical performance. 

Flexible and dynamic structures enable more 
direct routeings and consequent fuel savings. 

Greater cooperation and 
the increased use of 
systems and technology 
to manage complexity 

 A shared and common understanding across ATS and 
airspace users of airspace availability, routeing 
scenarios and navigational information. 

 Reduced risk of communication error though data 
exchange technology. 

 Reduced ATS work load for standard coordination 
tasks. Cross boundary issues are removed as 
airspace is structured around user trajectories as 
opposed to notional geographic constraints. 

 Enhancement of ATM capability through greater 
systemisation in busy airspace, free routeing in less 
congested airspace and the introduction of ATM 
support tools allows controllers to handle more traffic 
through the same volumes of controlled airspace. 

 Access to sufficient airspace for non-CAT users. 

 Introducing support tools to better utilise aircrafts 
capabilities, enables implementation of more continuous 
climbs and descents with the potential to deliver 
significant noise and GHG emissions benefits.  

 The removal of ground aids will significantly 
reduce ground infrastructure maintenance costs 
and reduce the cost of capital replacement, with 
commensurate savings to commercial 
operators through a reduction in route charges.  

Simpler airspace 
structures, integrated 
across National and FAB 
boundaries 

 Airspace users find airspace structures (where they 
are needed) easier to understand and navigate, 
reducing the risk of infringement. 

ATS coordination requirements are reduced/simplified 
providing a potential capacity increase. 

 

 The fracturing of airspace along national boundaries 
and the use of different technologies is seen as a barrier 
to reducing environmental impacts. An effective 
UK/Ireland FAB allows more efficient use of the nations 
combined airspace, in particular to manage the North 
Atlantic traffic flows. This provides a further opportunity 
for direct routes and more efficient flight profiles to 
manage arrivals into core terminal areas, mitigating the 
environmental impact and providing greater flexibility to 
deliver required airspace capacity. 

 Common, simpler approaches to the 
management and regulation of the ATM 
network across the UK and Europe will reduce 
costs to users, reduce the cost and complexity 
of regulation and allow with the costs of 
technology development to be shared across 
states. 

 Consistent development of airspace and route 
structures across FIR boundaries, removes the 
need for over complicated coordination 
processes. 

 Alignment of strategies across different 
industry partners and across ANSPs allows for a 
seamless and more cost effective change 
process as different techniques are introduced. 

 Ultimately reducing the cost of ATM service 
delivery. 
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Table 7: Intermediate / enabling benefits associated with the specific changes proposed to different areas of the airspace system 

 Safety Capacity Environment Cost 

Airspace Structure 
 Simplification of the controlled airspace structure will 

aid understanding and navigation to reduce potential 
infringements of controlled airspace boundaries with 
consequent improvements in safety. 

 Application of a harmonised transition altitude 
introduces a simplification of the airspace structures 
for airspace users, reducing workload and potential 
for error. 

 A simplified categorisation of airspace to „managed‟ 
and „un-managed‟ will reduce the potential for 
infringements and errors. 

 The reduced requirement for holding stacks and the 
ability to manage arrival and departure trajectories 
more effectively allows airspace structures / routes to 
be used to design out conflicts, reducing ATC 
workload. 

 Creating more flight plan-able direct routeings, allows 
aircraft to realise fuel and emissions benefits by not 
having to carry fuel uplifts. 

 Establishing user preferred routes based on 
operator performance as an initial step to user 
preferred trajectories provides a phased 
implementation and step toward flight 
efficiency, whilst reducing costs to airlines.  

Navigation 
 Performance-Based Navigation enables specified 

routes to be flown more accurately and consistently 
with consequent improvements in safety. 

 

 Improvements in navigation accuracy allows closer 
lateral spacing between routes and the buffer areas 
required between controlled and uncontrolled 
airspace and other restricted areas (e.g. stacks and 
military training areas) to be reduced. 

 Also allows reduction in controller workload with 
associated capacity benefits (e.g. precision of a 
closely spaced route structure, supported by 
conformance monitoring tools, removes the need to 
lock aircraft on assigned radar headings and visually 
monitor their progress.  

 The combination of these improvements increases the 
design freedom in the airspace system and facilitates 
greater systemisation of the route structure.  

 

 Moves to area navigation aids and ultimately space-
based navigation aids enables more direct routes by 
removing the need to fly over ground-based aids. 

 Improvements in navigation accuracy enable greater 
application of continuous climbs and descents. 

 Although improvements in will reduce the overall impact 
of aircraft noise (by enabling quieter continuous 
descents) some individuals will be impacted more 
frequently due to the concentration of tracks and 
improved accuracy. 

 Move to wholly space-based navigation 
infrastructure reduces the cost of maintaining 
and replacing ground navigation aids.  

 Performance-Based Navigation enables 
specified routes to be flown more accurately 
and consistently with consequent fuel 
efficiency and aircraft maintenance benefits. 

 

Surveillance 
 Surveillance supported by data downloaded from the 

aircraft (via Mode S and ADS), and derived from 
spaced based precision navigation aids provides ATS, 
the aircraft in question, and other users with common 
positional information, increasing the situational 
awareness of all parties, system resilience and 
consequently improvements in safety. 

 

 Development of surveillance capability to provide 
improved accuracy in larger volumes of airspace can 
allow reduced radar separation which in turn 
increases capacity in managed airspace 
environments. 

 

 
 Wide Area Multi-lateration systems reduces 

the cost of maintaining and replacing ground-
based surveillance systems. 

 Development of a multi-static replacement for 
Primary radar reduces the cost of replacement 
and maintenance of primary surveillance 
systems. 

Communications 
 Electronic methods of information exchange through 

Controller Pilot Data link (CPD) will improve the 
quality communication and increase the volume of 
information shared with consequent improvements in 
safety. 

 Electronic methods of information exchange through 
CPD will improve the quality and speed of 
communication again reducing controller workload 
and increasing capacity in the short-term. 

 
 The potential licence cost associated with 

current frequencies are high. Electronic 
methods of communication such as CPD will 
reduce this dependency on VHF. 

ATM capability 
 The introduction of tools support to help with the ATC 

monitoring and awareness tasks provides a „second 
pair of eyes‟ approach, reducing the risk of something 
being missed. 

 Increasing confidence in the ability of the trajectory 
prediction tools supported by conformance monitoring 
and aircraft navigation capabilities allow ATC to 
concentrate on the strategic management of 
interactions identifying and removing risk much 
earlier. 

 The introduction of electronically maintained data and 
records allows greater sharing of common data 
sources and automatic system identification of errors. 

 Integrated arrival and departure management 
techniques are required to integrate the differing user 
trajectory requirements whilst ensuring capacity is 
maintained or enhanced in managed airspace 
volumes 

 Implementation of arrival management at airports 
enables a reduction in the need to utilise holding 
stacks, introducing greater design freedom to 
increase airspace capacity without a drop in the 
runway capacity 

 Moving from distance based to Time Based 
Separation (TBS) in the final approach phase, 
removing the impact of winds on landing rate. 

 

 Implementation of arrival management at airports 
enables a reduction in the need to utilise holding 
stacks, delivering direct environmental benefits by 
reducing aircraft fuel burn. 

 When delays occur, departure management allows 
traffic to be regulated on the ground at the point of 
origin rather than in holding stacks at the destination 
reducing fuel burn and GHG emissions. 

 Through introduction of arrival and departure  
management airlines fuel costs ore reduced, 
delay penalty can be absorbed in more 
economically efficient. 

 The development of ATS support tools and 
technology allow for greater flexibility in 
managing scarce ATC resources. 

 Although initially costly to implement the ATS 
system will be more robust with a flexibility 
allowing it to be adapted to changing user 
demand scenarios. 
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Part 3: Ensuring, Safe, Balanced 
and Effective Decision-making 
and Implementation 

Part 3 of the FAS focuses on:  

 The strategy to assure the safe design, implementation and operation of the proposed 

future airspace system. 

 How developing a tool for assessing airspace efficiency can help guide the 

management of trade-off decisions to achieve balanced outcomes. 

 How any proposed changes to the airspace system can be implemented effectively 

across the various stakeholders involved in the supply of, and use, of airspace 

capacity. 

3.1 Strategy to Assure Safety 

171. This section sets out the strategy to 

assure the safety of the UK airspace 

system as the FAS drives decision-

making, implementation and operation 

of potential changes (set out in Part 2) 

to address the strategic drivers (set out 

in Part 1). 

172. Safety is paramount in all decision-

making. Assuring the safety of specific 

changes, and that a series of changes 

develops the airspace system in a risk-

reducing manner, is a key strategic 

challenge for the FAS. Divergence from 

rigid airspace and route structures, to a 

more flexible and managed approach, 

increases the potential for conflicts and 

infringements and therefore requires all stakeholders to have a greater knowledge of 

the airspace available for their activity. 

Safety Assurance/oversight: all planned and 

systematic actions necessary to afford adequate 

confidence that a product, a service, an 

organisation or a functional system achieves 

acceptable levels of safety. 

Safety Regulatory Requirements: The 

requirements established by International, 

European or national regulations for the 

provision of air navigation services or functions 

concerning the technical and operational 

competence and suitability to provide these 

services, their safety management, as well as 

their systems, constituents and associated 

procedures. 

Safety Critical: An item or system the failure of 

which could lead to, or directly contribute to, the 

possibility of an accident or serious loss of 

functionality, integrity, or safety margins. 
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Safety Regulatory Oversight of Changes 

It is anticipated that implementation of the changes proposed within the FAS will lead 

to a significant amount of change, requiring pan-CAA involvement and coordination.  

173. Pan-CAA work will be required and, as now, DAP will be responsible for the oversight 

of airspace changes, supported by appropriate safety regulatory input in respect of the 

safety assessment of an airspace change.  Similarly, the safety oversight of changes to 

ATS processes and procedures by the ANSP will have to be delivered.   

174. While the airspace and ATS change processes are well established within the industry 

and well practised by DAP and ATSD, the issues below are considered relevant for the 

FAS: 

 The CAA regulatory framework for airspace changes requires all Airspace Change 

Proposals (ACP) to be submitted to DAP for a regulatory decision. Existing 

legislation also states that the CAA (in practice through ATSD) will review ANSP 

changes27 when: the severity assessment determines a severity class 1 or 2 for the 

potential effects of the identified hazards, or when the implementation of a change 

requires the introduction of a new aviation standard. This difference in regulatory 

oversight requirements must be managed carefully to ensure that where DAP is 

reviewing an airspace change, ATSD are conducting the concomitant review of 

changes required of ATC procedures.  

 When undertaking a major airspace change, the ACP is developed early in the 

project life-cycle. It is not until the ACP is accepted that an ANSP will fully develop 

the supporting operational procedures, changes in equipage etc and undertake all 

the supporting safety assessments that ATSD use to complete their review. Hence 

it can sometimes be difficult, if not impracticable, for ATSD to have a definitive view 

on the acceptability of proposed changes to ATC procedures at the ACP phase of a 

project.  It is important that the CAA representatives meet with airspace and/or ATS 

change representatives throughout the process to ensure all regulatory decisions 

and safety assurance activity takes place in a timely and appropriate manner.  

 A number of past airspace and ATS changes have required different parts of the 

CAA to work together to ensure that all aspects are given the appropriate regulatory 

scrutiny before a collective decision is taken to approve the change.  

                                                
27

 Common Requirements (EC) 2096/2005 Annex 2.   



 

Future Airspace Strategy 30 June 2011  94 

 

These types of issues have highlighted the need to ensure that: 

 The CAA representatives meet with the airspace or ATS change representatives 

early in the process to ensure a collective understanding of what the CAA will 

require in terms of safety assurance to determine that safety risks will be 

addressed. 

 The CAA and the airspace or ATS change representatives agree, at an early stage 

in the process and as far as is practicable, on the type and depth of evidence and 

safety arguments to be generated.  

 The CAA identifies and then develops any policy, requirements or guidance 

required by the industry in support of the proposed change.  

It is recommended that work be undertaken to formalise the CAA safety oversight 

process for the implementation of major changes proposed in the FAS, taking into 

account the lessons learned from previous projects. The work should include the 

need to identify elements of proposed changes that might not be captured by the 

existing regulatory framework, requiring the development of new policy or guidance, 

so that these activities can be undertaken early in the process to support timely 

implementation. 

Aligning with the development of European Safety Regulation  

Safety remains the highest priority in the FAS and our participation in the 

development of safety regulatory systems at the European level will seek to ensure we 

can maintain the UK‟s excellent safety record.28 

SRG aims to maintain and develop its „trusted partner‟ status with EASA to support 

and influence the development of the total systems approach to safety regulation.  

Such an approach will help safeguard UK aviation interests in the long-term and 

contribute towards the safe, effective implementation of the FAS. 

175. The extension of EASA‟s competence to the safety regulation of ATM/ANS and airports 

(by the end of 2012 and 2013 respectively) is intended to provide a „total systems 

approach‟ to safety.  EASA has fast-tracked certain Implementing Rules on common 

requirements for ANSPs, for controllers and for safety oversight for adoption by 2012.  

These are largely based on existing EU SES legislation transposed to EASA and while 

                                                
28

 The Strategic Review of Safety Regulation that aims to „Develop a revised, refreshed safety strategy that fully reflects the 
risks to, pressures on, and focus of, both the aviation industry and the CAA‟ will need to cover and allow for all of these issues.  
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they are not expected to create a new regulatory burden, the process of bringing the 

relevant IRs into the total systems approach (and structure) of EASA rule-making will 

involve departures from the scope and content of existing SES regulations – possibly 

significantly, as they will now be linked to EASA rather than SES requirements. 

176. The „total systems approach‟, at present, aligns with the aspirations of the FAS in that it 

addresses both ground and airborne equipment capabilities in an integrated manner, 

unlike the pre-EASA era. 

177. In taking forward its remit to develop ATM Implementing Rules, Acceptable Means of 

Compliance and guidance material, EASA established a number of working groups 

containing subject-matter experts from EU Member States to help draft the required 

legislation. The UK has succeeded in obtaining a good level of direct and indirect 

representation on the working groups. It is likely that existing UK concepts and 

priorities will be affected by this work. Two of these working groups are of particular 

relevance to the development of the safety regulatory oversight capability required to 

support implementation of the FAS: 

 ATM.001  which developed the fast-tracked EASA Regulation for Common 

Requirements for Air Navigation Services based on existing SES Common 

Requirements in EC Regulation 2096/2005.  It is now working on further evolution 

of these requirements within the EASA framework, and other ATM elements such 

as Standardised Rules of the Air, Met requirements, and human factors for ATC. 

 ATM.004  which developed the fast-tracked EASA Regulation on Safety Oversight 

in Air Traffic Management based on existing SES requirements  for „Competent 

Authorities‟ (NSAs) in  EC Regulation 1315/2007.  It is now working on further 

evolution of these requirements within the EASA framework. 

As of April 2011, the fast-tracked Regulations have been submitted to the Single Sky 

Committee and are in the final stages of agreement and approval. 

178. Although the aerodrome domain is not the responsibility of FAS, they are inextricably 

linked and there is equivalent work to the ATM workstreams in the aerodrome domain.  

The rulemaking tasks in which the UK is involved are: 

 ADR.001 - Requirements for aerodrome operator organisations and competent 

authorities. 

 ADR.002 - Requirements for aerodrome operations. 
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 ADR.003 - Requirements for aerodrome design. 

179. To support and inform the ATM drafting groups, EASA has established an additional 

Safety Assessment Task Force (SATF).  The group will propose text to go into an 

evolved ANSP Common Requirements Regulation to provide a common process, 

together with associated guidance material, for the safety assurance of changes to 

functional systems including the apportionment of safety risk.  Additionally, the group 

will propose text for the evolved Safety Oversight Regulation Rule regarding the safety 

regulatory oversight of change to functional systems proposed by ANSPs. The groups 

have a longer-term goal to support EASA in integrating the ATM safety assurance and 

oversight process into the EASA total systems approach.  

180. The UK‟s engagement within the Safety Assessment Task Force has demonstrated 

that there is an understanding and consensus on the need for a „total systems 

approach‟ to safety assurance, taking into account the interactions between ATS 

controllers, ATS systems, aircraft systems and pilots.  

181. In the longer-term, the „EASA total systems approach‟ may offer a means of delivering 

an effective over-arching safety regulatory capability for the future UK airspace system 

that accommodates 4D preferred trajectories and dynamic management of airspace. 

Constraints on EASA resources, and difficulties in attracting scarce regulatory 

expertise to Cologne, are likely to mean a continuing significant role for expertise 

retained in Eurocontrol and Member States in developing the safety regulatory 

framework.  Indeed EASA has recently signed a co-operation agreement with 

Eurocontrol to avail itself of the ATM expertise of Eurocontrol‟s SRC/SRU.  

It is recommended that the ATSD representatives on the Safety Assessment Task 

Force continue to champion the development of an end-to-end systems approach to 

safety assurance and supports the embedding of the emerging capability into the 

implementation of the FAS. 

Specifically, the main safety outcomes sought through direct and indirect 

representation on the working groups and task force are: 

 That the safety mechanisms and safety rules that the CAA must apply do not 

compromise UK safety standards. 

 That the rules are clear and that the SES/EASA “transposition” and subsequent 

rule-making avoids double regulation or regulation where it is not needed.  
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 Rules that are proportionate, targeted, not unduly prescriptive and do not constrain 

the ability of ANSPs to innovate or, conversely, to render unworkable safety 

schemes or systems which are already tried and tested. 

 That adequate and transparent transitional systems are established. 

 Availability to EASA of the best expertise to draft the rules, including through co-

ordination with Eurocontrol and Member State National Supervisory Authorities. 

 Clarity over the scope of any national regulatory capability or discretion that might 

exist or be required within the binding European framework.    

 Development of proposed new EASA rules on airspace operation, management and 

design, in close co-ordination with SES rules on airspace matters such as FABs and 

the Network Management Function (including ATFM, Route Design and scarce 

resources).  Likewise, new EASA rules on services and systems must not only build 

on existing SES rules, but also co-ordinate with SES rules on interoperability and 

proposed Implementing Rules for SESAR.         

 That the rules develop the human factors dimension, which is likely to become 

critical with increased traffic growth and with the fundamental changes foreseen in 

SESAR‟s operational concept. 

 Although EASA has no remit for military aviation (the military carve-out), it is still 

important that the Military is considered and included in the FAS work in order to 

ensure the overall safe interaction of civil and military users in the same airspace. 

 With regard to EASA rules on the “use of the airspace”, including “common general 

operating rules” that any common “concept of operations” is aligned with SESAR 

but does not significantly affect military or GA traffic through any impact on 

uncontrolled airspace. 

 That in developing Standardised European Rules of the Air (SERA), and 

harmonising the application of the ICAO airspace classifications across Europe, the 

UK airspace system is not adversely affected, in particular through the removal of 

national variants that enhance safety. The general direction of travel on SERA is for 

common European, rather than national, differences, although a degree of flexibility 

is possible under the proposed system. 



 

Future Airspace Strategy 30 June 2011  98 

 

Safety Metrics 

Assuring safe decision-making and implementation of proposed changes as the FAS 

progresses will require the tailoring of existing Safety Performance Indicators (SPI), or 

the generation of new ones, enabling the ability to establish baselines, assess 

potential future performance and review actual performance.  

182. The CAA produces a wide range of safety performance indicators (SPI), a subset of 

which could be utilised to inform decision-making and support the effective 

implementation of changes proposed in the FAS. It is acknowledged that the SPI data 

is currently significantly more robust in controlled airspace than for uncontrolled 

airspace and military operations29.  

It is recommended that work is conducted between ATSD and Group Safety Services, 

of the CAA‟s Safety Regulation Group, to consider the development of new „leading‟ 

SPIs to inform decision-making and support the implementation of changes in FAS.  

183. At this stage, it is difficult to predict with any confidence what type of new SPI would 

best support FAS but the metric(s) should enable each proposed change to the 

airspace system to have: 

 A baseline mechanism against which to measure the requirement for a safety-

related change. 

 A predictive indicator mechanism to give a degree of assurance that an approved 

change would not negatively impact safety and where appropriate would deliver 

safety benefit. 

 An outcome assessment or review indicator mechanism to support post-

implementation assessment of safety. 

Aligning the metrics used by NATS and CAA 

184. NATS produces its own set of SPI data based upon its Safety Significant Event 

Scheme (SSE).  The SSE scheme uses a different grading system from that used by 

SRG. Hence, it is possible for SRG and NATS to grade the same event differently. The 

NATS SSE scheme uses a combination of the degree of loss of standard separation 

along with the number of „barriers‟ breached to classify the risk. The barriers are: 

 Controllers; 

                                                
29

 SPI will be published on the CAA Website Safety Pages from August 2010. 
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 and if they fail, pilots; 

 and if they fail, then providence (i.e. the aircraft miss due purely to their relative 

trajectories). 

The SSE scheme is primarily for En-Route ATS in controlled airspace. NATS has 

modified schemes more appropriate to airport and Oceanic operations.  

185. The CAA scheme uses a more generic classification process, covering the whole UK 

aviation industry.  While it does contain the essence of a barrier model for ATM 

incidents similar to that of NATS, it is not as explicit or as detailed. Additionally, it 

contains the concept of modifying risk based upon historical probability (i.e. the grading 

assigned to a specific incident is influenced by other similar incidents). The NATS SSE 

scheme deals with each incident in isolation.30  While it is not imperative for the CAA 

and ANSPs to use the same classification scheme, it would be of benefit to review the 

different data sets in use and share best practice. 

186. The SPIs discussed above are lagging indicators – they record actual „in service‟ safety 

performance - rather than leading indicators that predict future safety performance or 

safety benefits. SRG has initiated work on safety benefits analysis focused on 

predicting and then measuring the safety benefits from its safety plan interventions. 

This work is timely as it may produce outputs that help define leading indicators that 

could be used to support decision-making and the implementation of proposed 

changes in the FAS. 

187. It is clear that  EASA will have an impact  on SPI effectiveness in the future. At present 

this issue is subject to the SES II Performance Regulation which will have a direct 

impact upon States, regulatory bodies and ANSPs.  It has provided the basis for the 

Decision (February 2011) on EU-wide performance targets, which inform national 

targets in the NPP.  At present in safety there are only European and UK KPIs, not 

targets, and during RP1, the Commission will collect data to validate and assess them 

(it should be noted that in the NPP, the CAA has voluntarily added six further SPIs 

drawn from the UK MOR scheme to those it is required to monitor).  It is foreseen that 

new safety KPIs will be adopted by amendment of the Performance Regulation in 

2011/12.  A document is currently under development through the E3 Task Force (the 

Commission, EASA and Eurocontrol) developing proposals for the metrics of the three 

                                                
30

 it is understood that this policy is under review. 
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safety KPIs mandated by the Regulation.  Following consultation, these will serve as 

the basis for developing that amendment.  

As a result of the analysis carried out as part of the FAS it is recommended that: 

 A review of safety schemes should be undertaken and best practice identified 

and adopted. 

 Work should be undertaken to review existing leading safety performance 

indicators and their potential to inform decision-making and support 

implementation of the changes proposed in FAS. The review should include 

NATS‟ (and other ANSPs) use of safety benefits analysis, SRG‟s development of 

safety benefits analysis and the Integrated Risk Picture for the SESAR Concept 

of Operation. 

 Work should be undertaken to influence the European E3 work on metrics for 

safety KPIs for the Performance Scheme, and to consider their potential impact 

on FAS safety.  
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3.2 Assessing Efficiency in Airspace Terms 

188. Efficiency is a widely established concept and relevant to many aspects of airspace 

management.  This section considers how the application of the concept of efficiency to 

airspace might be useful in helping guide and manage trade-off decisions, where a 

proposed change to the airspace system impacts some factors favourably at the 

expense of others. As implementation of the FAS progresses, it is envisaged that an 

assessment framework will be developed.  This will contribute to strategic appraisal of 

the changes set out in Part 2, to ensure the UK airspace system is developed in a 

balanced way, moving towards the optimal outcome described in the FAS 2030 Vision. 

There is limited potential, as work on a broader understanding of efficiency is 

developed, that the application of the concept of airspace efficiency may invalidate 

some of the FAS assumptions rendering early FAS work nugatory (Risk Matrix Ref 32). 

How is the concept of efficiency applied in airspace terms today?  

In considering airspace changes the Directorate of Airspace Policy (DAP) must judge 

how the benefits from any reclassification of airspace measure against the financial 

costs (such as to airlines in terms of fuel burn, or to ANSPs in terms of controller 

workload) and broader economic impacts, including environmental effects and the 

impacts on GA. In practice therefore, the DAP has previously adopted a de facto 

interpretation of airspace efficiency which is to minimise the total cost of creating 

additional airspace capacity.   

189. An analysis of the role of DAP within the Airspace Change Process provides an insight 

into how the concept of efficiency is applied today and the factors that are typically 

considered in that decision-making process.   

190. In terms of the scope of airspace efficiency as defined within the Airspace Change 

Process, the focus is quite narrow when compared to the scope of the FAS overall.  

However, given that DAP has a statutory duty to secure the most efficient use of 

airspace, it provides a useful starting point for any analysis.  Within the UK, other 

bodies such as ANSPs, airports and airlines also have important roles to play in 

relation to airspace efficiency and, in the wider European context, there are a number 

of other relevant bodies (for example the CFMU) and initiatives (for example SES and 

SESAR) that are relevant for the issue of airspace efficiency.  

191. In terms of DAP‟s legal obligations when making an airspace change, its primary duty 

is to maintain a high standard of safety.  Subject to this overriding duty, DAP is required 
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to balance a number of other factors in reaching its decision.  These factors include, 

among other things, the efficient use of airspace, the requirements of all airspace 

users, the interests of other parties (i.e. non-users), and government guidance on 

environmental objectives.   

192. For example, in considering a proposal to expand controlled airspace, DAP would have 

to take account of the impact on those users that could have their access to the newly 

created volume of controlled airspace limited or restricted, when compared to 

uncontrolled airspace.  Similarly, in considering a proposal to change a Standard 

Instrument Departure route, DAP would have to take into account the impact on those 

living under the flight paths, such as the impact of aircraft noise and visual intrusion.   

193. DAP‟s airspace change decisions do not currently specify how ‟efficient use of 

airspace„ has been interpreted in practice, nor what factors have been taken into 

account in reaching a view on the efficiency of the proposed change.  An analysis of 

DAP‟s most recent airspace change decisions reveals that issues captured under the 

efficiency heading fall broadly into four categories:  

 Users of controlled airspace.  Where, for example, changes to the established 

route structure are proposed, DAP considers that efficiency is promoted when, for 

instance, the proposal reduces fuel burn (e.g. through a reduction in track 

mileage)31.   

 Access for other users, i.e. GA and the Military.  Where, for example, it is 

proposed that a new volume of controlled airspace is to be created, DAP considers 

that efficiency is promoted when this additional volume is of the smallest possible 

size.  Further, in relation to a change to the classification of airspace, DAP refers to 

the principle that “the lowest possible classification of airspace should be applied”.   

 Suppliers of airspace capacity.  In a number of decisions, DAP cites controller 

workload as a factor to be considered in relation to airspace efficiency. 

 End consumers.  A number of DAP‟s airspace change decisions cite a reduction 

in complexity (in so far as this leads to an increase in capacity) as a positive factor 

in terms of efficiency.  Complexity and capacity relate directly to delay32, which is 

the ultimate manifestation of the cost associated with complexity.  In a number of 

                                                

31
 DAP cites pilot workload as a factor to be considered in relation to efficiency.  However, this is probably more relevant in 

relation to safety given that a lower pilot workload would not trigger a requirement for fewer pilots. 

32
 The costs associated with delay impact a number of levels in the supply chain, for example NATS and airlines, and so could 

have been considered under either or both of the bullets above. 
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DAP‟s decisions, a reduction in delays is cited specifically as a positive factor in 

terms of efficiency.   

194. However, there are a number of factors that have not historically been considered by 

DAP under the efficiency heading: 

 Economic benefits of controlled airspace. The creation of controlled airspace 

capacity yields economic benefits both to passengers, by allowing them to travel, 

and to airlines and airports, by allowing them to conduct the business of serving 

passengers and shipping cargo. On a purely economic basis, therefore, the 

application of the two principles described above relating to access33 might not lead 

to an optimal outcome. Passengers, for example, might value the creation of 

controlled airspace capacity more highly than GA / military users‟ value access to 

the same volume of airspace on an uncontrolled basis.   

 This balance between the costs to GA / military users and the benefits to CAT of 

expanding controlled airspace is not explicitly recognised in airspace change 

decisions.  Arguably, since there is currently no widespread scarcity of controlled 

airspace, the systematic creation of larger volumes of controlled airspace has not 

been necessary to meet demand (and therefore it is unlikely that any economic 

benefits have been foregone). The economic benefits of controlled airspace might 

become more significant and thus a more relevant factor in airspace change 

decisions in the future, if competition for the busiest volumes of airspace becomes 

more intense. 

 Airport competition.  The impact 

on airport competition is not 

considered explicitly in airspace 

change decisions (either under the 

efficiency heading or elsewhere).  

Once again, since airspace has 

been relatively plentiful to date, it 

may be the case that airport 

competition has not been a 

material issue in any of the ACPs considered by DAP to date.  This may not always 

                                                
33

 That efficiency is promoted where any additional volumes of airspace that are created via an airspace change are kept to the 
smallest possible size, and where any change to the airspace classification are made, that the “lowest possible classification 
should be applied”. 

Airport Competition: Airport operators benefit 

both indirectly (for example through levying 

airport charges on airlines) and directly (for 

example through retail sales) from passenger 

activity at their airports.  In a competitive airports 

market, airports will compete with each other to 

attract passengers to their airport by providing 

the services that these passengers want at a 

price that suits them. Passengers thus derive an 

economic benefit from airport competition. 
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remain the case and this might therefore become a more relevant factor in the 

future. 

 Environmental issues. Environmental issues are not considered under the 

efficiency heading, but dealt with separately in the Airspace Change Process.  This 

implies that currently the concept of „airspace efficiency‟ as defined in DAP‟s 

statutory duties is narrow, especially since environmental costs are likely to make 

up a significant part of the total cost of airspace use.    

 Other key factors such as the national defence, the integrated operation of ATS 

and alignment with international obligations were not material issues in the airspace 

change decisions reviewed for the FAS. Given the nature of the issues that would 

arise under these headings they would likely carry significant weight in DAP‟s 

decision-making, if they were in play. 

195. DAP does not currently include environmental costs in its considerations under the 

heading of airspace efficiency.  However, given that environmental issues are 

considered in depth in DAP‟s decisions and given that other external costs are also 

considered by DAP (for instance the opportunity costs associated with GA and delays), 

it is clear that the de facto definition of efficiency made by DAP is wider than just the 

minimisation of direct costs34. Additional considerations, such as those associated with 

potential distortion to airport competition, are not currently considered explicitly by 

DAP.   

Is the current method of considering airspace efficiency fit for the future? 

In assessing airspace change proposals, DAP has been able to achieve a balance in 

pursuit of efficiency without having to address the possibility of one or more factors 

being made appreciably worse. This situation may change in the future, as 

competition for the busiest volumes of airspace becomes more intense, conflicts of 

interest between commercial operators as well as the GA community and the Military 

become more clearly defined (e.g. in relation to airport competition), and  

environmental considerations such as climate change and noise become increasingly 

acute.   

196. While it is impossible to determine exactly what the requirements on the UK‟s airspace 

system will be in the future, a number of possible consequences can be identified 

                                                
34

 That is, direct costs to operators, in terms of fuel, etc and to NATS, in terms of controller workload. 
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regarding the like role for the assessment of airspace efficiency in driving trade-off 

decisions.  All of the possible consequences need to be considered if the overall 

premise that airspace capacity should not be a restriction on reasonable demand is to 

be achieved. 

197. Given the likely future challenges, it is appropriate to consider adopting a more 

sophisticated approach to addressing potential future airspace shortages, one that 

would allow the supply of airspace to respond to demand in a more coherent and 

dynamic way.  Whilst such an approach would be preferable, it would be difficult to 

implement in practice.  The emerging operational concepts and technological enablers 

set out in Part 2 may help.  Under SESAR, for example, where user preferred 

trajectories are envisaged, it may be possible for airlines to resolve many trade-offs 

between themselves, requiring no intervention from the regulator, although it is far too 

early in the SESAR programme to be certain of this.  Notwithstanding such advances, 

a broader framework for assessing airspace efficiency maybe necessary in order to 

provide a clear conceptual framework within which the appropriate trade-offs can be 

identified and managed in a flexible and coherent manner.  

A Broader Understanding of Airspace Efficiency to Support Implementation of 
the FAS  

The FAS is seeking to promote a broader understanding of airspace efficiency where, 

once the safety of the airspace system is assured, the costs and benefits associated 

with delays, the environment, access, users, suppliers and competition are traded-off 

in a balanced way.  

198. Achieving efficiency is fundamentally about trading-off competing factors.  Clearly, the 

more competing factors that are included in the process of trading-off, the more robust 

and comprehensive the process will be, and the more likely it will be that the process 

will result in an optimal outcome.  The competing factors impacted by the use of 

airspace fall broadly into seven categories35: 

 Safety.  In relation to making an airspace change, safety must be assured, i.e. the 

level of safety must not be degraded but rather must be maintained or improved.  

Given this, safety cannot be traded-off equivalently with other competing factors.  

Safety must first be assured, following which the expected benefits of any 

                                                
35

 „Capacity‟ is not included as a factor. Capacity is essentially the difference between supply and demand.  Capacity can be 
provided either efficiently or inefficiently.  For example, it would not be efficient to create a large volume of controlled airspace 
that is geographically distant from an area of constrained airspace.   
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incremental improvements in safety can be considered against the associated 

costs. 

 Environment.  The utilisation of airspace causes costs to be incurred by others in 

the form of noise, climate change, local air quality, tranquillity, visual intrusion etc.  

These can be identified and in many cases there are well established techniques for 

quantifying them, enabling comparison with other factors on an equivalent basis.  

As such, they could be included in a trade-off process. How the environmental 

factors are included is rooted in the Environmental Guidance issued to the CAA by 

the Department for Transport.  The CAA will need to work with the Department for 

Transport to update and amend the Guidance (produced in 2002).  Environmental 

metrics discussed as part of the FAS consultation are published in ERCD Report 

1104.   

 Access.  The restrictions on the use of controlled airspace by other airspace users 

(i.e. GA and the Military) have an associated opportunity cost, which is equivalent to 

the value they place on using the airspace from which they are excluded or can only 

use under certain specified conditions36.  Conversely, the users of controlled 

airspace will derive an economic benefit from its expansion.  As with the 

environment, these costs/benefits are external (i.e. not a direct cost to the airspace 

user flying within controlled airspace) but should be recognised within the trade-off 

process. 

 Users (of controlled airspace).  A reconfiguration of the airspace can result in a 

change to the direct costs incurred by users of controlled airspace, for example in 

relation to fuel burn and wear and tear. Depending on the nature of the change, 

costs associated with additional equipment, for example navigation technology, 

might also be incurred.  Users can also incur economic costs.  For example, where 

an airspace change results in longer flying time, operators may be unable to 

maximise the utilisation of their aircraft (by flying more rotations).  Again, these 

impacts should be recognised within the trade-off process. 

 Suppliers.  In en-route airspace, for example, where NATS is the primary supplier 

of airspace capacity, NATS incurs costs in supplying that capacity, for example staff 

costs, IT costs, R&D costs, and the costs of implementing new technology.  Other 

                                                
36

 If other airspace users place a sufficiently high value on access to a particular volume of controlled airspace, rather than 
accept being excluded, they may choose instead to incur the cost of adding the necessary equipment to their aircraft to allow 
them to access that airspace. 
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suppliers of airspace capacity, i.e. airport ATM service providers, will incur similar 

direct costs37.  Again, these costs should be recognised within the trade-off 

process38.   

 Delay.  The costs associated with delays are borne by various parties, most 

obviously by end consumers (through being late, missing connections, etc).  

Depending on the cause of the delay, the resulting costs can be shared by NATS 

(NATS‟ en-route licence includes financial penalties for any delays it causes), 

airlines (for example through denied boarding compensation), and airports 

(depending on the contractual system between airlines and airports for dealing with 

airport delays).  The costs associated with delays caused by airspace constraints 

should be recognised within the trade-off process.  (Issues such as reliability39 and 

resilience40 add a level of complexity here41). 

 Competition.  Changes to the airspace system can, in principle, affect competition.  

Where competition is affected adversely, it can result in end consumers incurring 

costs.  

o Although the risk of distorting airport competition does not appear to have 

been an issue in recent airspace change decisions, it is possible that it could 

be in the future.  Where, for example, a number of airports are competing for 

access to the same volume of airspace, it may be decided that the access of 

one or more of these airports to this airspace should be restricted.  Under 

such circumstances, some passengers might not be able to travel from their 

preferred airport because airlines cannot make the services available (due to 

the airspace constraint).  Instead, they might take a less optimal decision to 

travel from an alternative airport (for example one which had preferential 

access to the local airspace).  This distortion to the decisions of passengers 

would have an associated cost.  In addition, the creation of such an artificial 

                                                
37

 When considering an Airspace Change Proposal as compared with the „do nothing‟ option (or indeed as compared with other 
proposals) the direct costs should include the one-off costs of transitioning to any new airspace configuration (for example the 
costs incurred in retraining controllers) as well as the ongoing costs of supplying the airspace capacity under the new 
configuration. 

38
 As set out in the FAS it is envisaged technology will play a greater part in the supply of airspace capacity in the future.  The 

costs associated with this technology can be considered as supplier costs, even though they may be incurred directly by users 
rather than by traditional ATM service providers. 

39
 If end consumers know that they will be delayed by 20 minutes, they can make adjustments to their plans and thus the costs 

of that delay may be relatively small. 

40
 In contrast to the issue of reliability, where predictable delays may not incur significant costs, a lack of resilience can lead to 

significant delays which can turn out to be extremely costly indeed. 

41
 The value different passengers place on delay will of course be different.  This is a further level of complexity that might need 

to be identified. 
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restriction on competition could be expected to lead to lessening of the 

competitive pressure on the airports in question to improve their services and 

lower their costs.     

o It is conceivable that airline competition could be affected by airspace scarcity.  

It is clear, for example, that the capacity associated with the most optimal 

airspace routes is finite.  Should this capacity prove insufficient to meet 

demand in the future, the airspace route structure may need to be amended to 

create additional, but less desirable, routes.  Although user preferred 

trajectories and the technology to support them may ease the route problems 

in the future, in the near to medium-term controlling access to the most 

desirable routes will clearly be an issue.  Unless handled in a pro-competitive 

manner, the allocation of these routes could lead to distortions to competition 

that, in turn, could lead to external costs being incurred by the passenger and 

the wider public. 

Therefore, the potential costs and benefits associated with any impact on airport and 

airline competition should be recognised within the trade-off process. 

199. Broadening the understanding of efficiency to encapsulate the range of factors set out 

above would provide a comprehensive conceptual framework within which any and all 

relevant factors could be considered in parallel. A further advantage is that it would 

enable the costs and benefits associated with these factors to be traded off on an 

equivalent and unbiased basis i.e. the costs associated with noise could be traded off 

on a comparable basis with the benefits to users such as in fuel burn, equipage etc.  

There will be greater clarity of how costs and benefits are distributed across different 

stakeholder groups, including any impact that airspace changes may have on the 

commercial and operational incentives faced by airspace users and operators. 

200. As part of the next phase of FAS work CAA will take forward development of a practical 

cost-benefit framework for assessing the impact on overall airspace efficiency of 

proposed airspace changes and for highlighting trade-offs across the different factors. 

While the long term ambition will be to quantify as many impacts as possible, it is clear 

that for many factors, particularly relating to the use of uncontrolled airspace there is 

currently insufficient data to support robust quantification. Accordingly, the framework 

will be designed in such a way that it does not discriminate between quantitative and 

qualitative inputs. 
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201. Development of a robust assessment framework will improve the quality of the decision 

support information available to DAP in making airspace change decisions, in particular 

by allowing judgement to be made in a consistent and objective way. It will also result 

in a more transparent process that gives greater clarity and certainty to all relevant 

parties involved (ANSPs, industry, local communities) about the basis and information 

on which decisions are taken.  Having a broader understanding of airspace efficiency 

as a guiding principle for managing trade-offs could enable airspace decisions to be 

made in a more consistent and objective manner.  As delivery of the FAS progresses, it 

is envisaged that a framework for capturing the costs and benefits of airspace change 

decisions may contribute to the strategic appraisal of the changes set out in Part 2 of 

this document. Whilst acknowledging that airspace change decisions cannot be 

reduced to a purely numerical problem, a more systematic process, which includes a 

broader understanding of airspace efficiency and a greater degree of quantification 

where possible in relation to the costs and benefits of a particular decision, will help 

mitigate the policy risks associated with airspace change against a background of 

increasing scarcity of airspace capacity. 

It is recommended that work is undertaken to gain a broader understanding of 

airspace efficiency and its use as the guiding principle for managing trade-offs to 

enable airspace decisions to be made in a consistent and objective manner.   

202. The issue of how optimal airspace efficiency could be achieved in practice is more 

difficult to resolve:  

 It would require coordinated action on the part of others outside the CAA.   

 All bodies making Airspace Change Proposals would need to develop their options 

for change so as to better facilitate the achievement of airspace efficiency.   

 The guidance given by the CAA to those proposing airspace change would need to 

be appropriate to the extant policy.    

 It might also have a knock-on effect to how suppliers of airspace capacity, 

principally NATS, performs its day-to-day operations. For example, NATS is 

currently incentivised through its en-route licence to reduce delays; but delay is 

only one of the seven factors that FAS considers relevant to airspace efficiency.  

It is recommended that work be undertaken on the impacts of extending a broad 

understanding of airspace efficiency across the airspace „supply chain‟, in particular on 

the applicability of such a definition to airspace suppliers. 
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The complex interaction between different categories of environmental impact types 

requires careful analysis to ensure that the environmental drivers do not lead to 

compromised environmental performance (Risk Matrix Ref 26). 
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3.3 FAS Alignment with Developments in European ATM 

203. This section of the FAS examines links between prospective European policy and 

regulatory outcomes in the time period under review and the development of the UK 

airspace system.  It addresses the means by which the UK can use its influence and 

provide its expertise in ATM within Europe to the benefit of all.  It considers where the 

balance of responsibility sits between the national (State) and European level, how this 

may change over time, and the implications for the UK‟s airspace system.   

204. The outcomes in question revolve around the possible impact on decision-making and 

implementation of the FAS of developments in SES II and SESAR. Although clearly 

European in focus, the issues and desired outcomes with regards to EASA are dealt 

with in Section 3.1 (under Aligning with the development of European Safety 

Regulation). 

205. The overall aim of the FAS is to develop the UK‟s airspace system in a balanced way 

to achieve an optimal outcome. Our participation in European developments should 

promote and facilitate this outcome, minimising constraints on its achievement. 

Recognising the UK‟s key role in the wider European network, this aim is consistent 

with seeking to ensure a better-performing overall European airspace system with 

measurable improvements. 

European Strategic Level Challenges  

In the medium to long-term, the implementation of the FAS could be significantly 

affected by whether the strategic level challenges and uncertainties associated with 

the development of the European ATM system can be resolved, in particular the lack of 

clarity around core issues such as defragmentation42, and the need to develop an 

overall programme management approach. 

206. There are major challenges and uncertainties at the strategic level about the pace and 

management of the overall programme to develop the European ATM system and 

thereby its success.  The FAS needs to be informed by the regulatory mechanisms 

(e.g. IRs) put in place to drive the desired European outcomes.  Uncertainty in the 

regulatory dimension has lessened to some extent with the introduction of the high-

level SES II and amended EASA Regulations at the end of 2009 - where the outcomes 

                                                
42

 Air Traffic Control Centres across Europe have been established based on national requirements and borders.  
Defragmentation describes the process to achieve the ideal distribution of Air Traffic Control Centres across Europe based on 
airspace and ATM requirements resulting in a significant reduction in Centres.  (The USA is covered by 24 Centres and Europe 
currently has 66.) 
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were largely in line with UK aspirations.  The more detailed Implementing Rules 

(Commission Regulations) that have resulted so far have generally followed that 

course, although much detailed work is still needed for full implementation, both in 

Europe and domestically. 

Incompatibilities between FAS objectives and European Commission rulemaking 

policy and practice could extend the implementation times for FAS or lead to a failure 

to realise capacity, environmental and safety benefits (Risk Matrix Ref 4a). 

Were SESII to fail to deliver the changes required by the European Commission there 

could be pressure for more prescriptive measures (in a third SES package) which 

might constrain the FAS or require it to be reworked, extending implementation times 

or leading to a failure to realise capacity, environmental and safety benefits (Risk 

Matrix Ref 3c). 

Significant regulatory change plus pressures arising from implementation of current 

initiatives could lead to an element of change saturation, preventing ANSPs (and 

others) from delivering improvements in a timely manner. This could extend the 

implementation times for FAS or lead to a failure to realise capacity, environmental 

and safety benefits (Risk Matrix Ref 27).  

The long-term strategic direction of the European ATM system 

207. Although there are many current initiatives and stated objectives, the ultimate 

destination for the European ATM system has not yet been fully articulated. Several 

longer-term strategic issues remain to be fully addressed, such as options for 

defragmentation, bearing in mind the current ownership and financial structures of most 

ANSPs (including possible consolidation of ANSPs and NSAs, and the development of 

FABs), and effective incentivisation of better performance at local and network levels.  

Within a framework of clear statements of political purpose, the challenge is to 

strengthen the emphasis on longer-term planning (through the ATM Master Plan and 

an overall SES II roadmap), synchronised implementation of proven technology 

through SESAR Implementing Period (IP) 1 (2010-2014), and cost benefit analysis and 

commercial feasibility of future developments flowing from SESAR. The NPP process 

will start to drive harmonisation of European targets from 2012. 

The implementation of the FAS is likely to involve a large volume of regulatory change 

and it is possible the UK industry will be unable to dedicate the necessary effort to 

comply in a timely manner.  In this event the results could be an extended 
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implementation of the FAS and/or failure to realise capacity, environment and safety 

benefits (Risk Matrix Ref 1).  

As a result of changing economic conditions, the UK aviation industry may be unable 

to deliver the required safety improvements or changes (Risk Matrix Ref 2).  

FAS is dependent on technological developments from European ATM initiatives, in 

particular SESAR.  Should these fail to deliver the expected technological 

developments, which underpin the proposed FAS changes, or to do so in a timely 

manner, it could result in delays or an inability to modernise UK airspace (Risk Matrix 

Ref 3b).  

It is recommended that the UK continues to press for, and contribute to, the definition 

of the longer-term strategy and big picture vision for European airspace, addressing 

core issues of defragmentation, performance incentives, cost benefit analysis and 

commercial feasibility.  

A programme management approach 

208. Major programmes of change such as the SES/SESAR initiative, with so many 

complex, interlinked elements, require a strong programme management approach.  

The UK should continue to promote the use of project management principles to drive 

change and ensure effective linkage between all workstreams and parties involved.   

FAS as an illustration for wider European developments.  

The UK can use the development of the FAS as a vehicle through which to articulate 

common strategic challenges and influence how they might be addressed.  

209. The FAS needs to support alignment of decision-making and implementation with 

Europe in both the regulatory and strategic domains. Work on FAS in the UK will 

articulate a series of strategic challenges facing the UK and propose means of 

addressing them, which will then inform the debate and resulting programme of activity 

on similar challenges across Europe.  The FAS should demonstrate that specific 

initiatives should, as far as possible, be shaped and guided by a strategy that can 

deliver genuine and meaningful improvement, with benefits that outweigh the costs 

involved. The FAS can be used to lead the implementation of SESAR, SES II and 

EASA initiatives in the UK, placing the UK at the forefront of SESAR projects and EASA 

rule-making as they are rolled out.  Being at the leading edge of European 

development will enable the implementation of FAS to be shaped so as to benefit both 

the UK and the European ATM system as a whole. 
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It is recommended that the FAS is used to lead the implementation of SESAR and SES 

II initiatives in the UK, placing the UK at the forefront of SESAR projects as they are 

rolled out.  

Consistency between FAS and Wider European Developments 

210. This section considers how best to ensure consistency between the FAS Vision and 

developments in Europe. Given the importance of regulatory work within Europe to the 

FAS, and the inevitable uncertainties about the overall strategic direction in Europe 

which will take time to resolve, the FAS will need to focus on these regulatory aspects.  

Experience in developing the FAS can be used as an opportunity to influence the 

strategic direction and speed of travel of developments in Europe. 

FAS Alignment with the SES II Performance Scheme 

211. Driving improved performance of ATM is at the heart of the new SES legislation.  It is 

one of four pillars of the SES II package, the others being safety, technical innovation 

and airports, to allow a gate-to-gate approach to deliver the required performance 

improvements. 

212. The SES II Performance Regulation has been adopted and published in the OJEU43 

and, amongst other things, establishes the first reference period from 2012 to 2014. 

EU-wide targets have now been defined and national performance plans (containing 

national targets) must be provided to the Commission by June 2011.   Data collection 

will begin in January 2011.   

213. The main Performance Regulation outcomes sought by the UK were achieved.  Now 

that it is law, the first issue is to ensure that the Commission is content that the UK‟s 

National Performance Plan for RP1 is consistent with and contributing to its EU-wide 

targets.  The second will be to ensure appropriate oversight of targets/KPIs in the plan 

during RP1.  The major challenge relates to RP2, where the Performance Plan is 

expected to be produced on a FAB rather than a national basis, where airport ATM will 

feature much more prominently, and where new (and probably more challenging) KPIs 

and targets will be developed.  Although RP1 has not even begun, we can expect the 

preliminary work on RP2 to begin this year, and it is an activity in which the UK needs 

to be fully engaged.  It is important that FAS developments are integrated, and maintain 

consistency with the objectives of, and developments in, the Performance Scheme,   

                                                
43

 Commission Regulations (EU) No 691/2010 
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FAS Alignment with European Network Management Function (NMF)  

214. The Network Management Regulation has been approved by the Single Sky 

Committee and Eurocontrol has been designated as the Network Manager.  The main 

outcomes sought by the UK were achieved.  There are ongoing challenges however:    

 Further detailed work is needed on the workings of the network function, and in 

particular on the balance between European and national decision making within it 

e.g. on routes, airspace structures, frequencies and transponder codes. 

 FAS implementation must take account of the European Network Management 

Function (NMF) and FAB plans.  NMF may make improvements to network 

performance that negatively impact national performance, inconsistent with FAS or 

requiring significant changes.   

 Like performance, network design and co-ordination of scarce resources will take 

into account proposals established at national and FAB levels, on both service 

provision and regulatory elements.  There is a question mark over how the NMF will 

impact local planning processes.  If the NMF has the ability to enforce a change to 

route design it could also have the ability to impose a timescale for delivering it, 

which could impact the ACP.   

 On capacity, that the NMF (and performance scheme) addresses not just delay but 

how the system proposes to deal with a capacity crunch in terms of trade-offs and 

balancing supply and demand.  The answer to this also depends on what the 

“network” is and how far it extends into Member States.  The UK should start from 

the presumption that such trade-offs should properly be made at national level while 

acknowledging to wider network considerations. 

 On a more network-based strategic approach to European ATM, the UK must work 

out the optimum balance and scope of “the network”, recognising that whatever 

arrangements are developed must themselves then be co-ordinated with the military 

authorities.   

The NMF might result in a shift in emphasis from the current co-ordination and co-

operative decision-making to prescriptive central allocation of resources and 

management of the network, constraining the UK‟s ability to flexibly achieve the FAS 

Vision (Risk Matrix Ref 28).  

Greater emphasis on prescriptive central allocation of resources and network 

management could constrain the UK‟s effective achievement of the FAS Vision 



 

Future Airspace Strategy 30 June 2011  116 

 

leading to extended implementation times and/or the failure to realise the optimum 

capacity, environmental and safety benefits (Risk Matrix Ref 29). 

FAS alignment with the development of FABs 

215. The FAB concept, to be implemented by 2012, is designed to create efficiencies 

through more rational and operational organisation of airspace and thereby ease 

fragmentation. The Commission increasingly wants to communicate with, and target its 

initiatives at, FABs rather than States or national service providers. It is the aspiration of 

the FAS that the UK/Ireland FAB develops to take its place as a key SES network 

management function as the gateway to/from the North Atlantic. 

216. The main FAB development outcomes sought to inform decision-making and support 

implementation of the FAS are as follows: 

 For the UK/Ireland FAB to become more joined up at all levels.  It is recommended 

that NATS and the IAA continue to exploit the synergies between them, and to 

benefit from network efficiencies. Similarly it is recommended the CAA and the IAA 

need to establish an effective, unified, approach to regulatory issues.  Work on 

these issues has already begun with cooperation on potential Transition Altitude 

changes and PBN implementation. 

 The UK/Ireland FAB development will be based on a performance driven approach, 

delivering benefits in a cost effective and efficient manner.  FABs must facilitate 

consistency with the EU-wide performance scheme. Performance for the FAB goes 

wider than the targets in the Performance Scheme, however, and the FAB should 

continue to capitalise on the possibility of using additional performance areas and 

indicators e.g. on fuel burn and CO2 emissions, more direct routes and optimising 

the integration of domestic, Oceanic and European traffic. 

 To work further with FABEC on European airspace hotspots, flows and re-

organisation of Danger Areas or military training areas that affect UK airspace 

interfaces with the wider network. 

FAS Alignment with SESAR  

217. The CAA and NATS need to identify the main strands of SESAR that, in their 

judgement, are likely to endure and ensure decision-making and their implementation 

of changes in the UK remain broadly aligned.  Through its engagement in SESAR, 

NATS maintains some influence over desired operational outcomes and technological 

enablers and has ensured the changes proposed in the FAS are aligned, reducing the 
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risk of shocks imposed by the programme, or under Implementing Rules developed to 

support it.  NATS is only involved in part of the SESAR work programme, and beyond 

that the UK currently has limited engagement, except where the Commission and the 

SESAR JU seek opinion, such as through the Single Sky Committee.  Increased 

engagement in SESAR at the strategic level could further support the successful 

delivery of the programme. 

It is recommended that the UK aims to maintain and where possible expand its 

engagement in the SESAR JU, in particular at the strategic level. 

218. Regulatory engagement will be essential - at national and FAB levels - with all relevant 

stakeholders (including the NSA Coordination Platform (NCP) and FAB Focal Points 

Group) to ensure that the safety and other regulatory frameworks are sufficiently robust 

and efficient, meeting the needs of airspace users and facilitating change in the 

emerging European ATM system to be introduced through SESAR.  The CAA has 

already been influential in the formation of an informal regulatory interface with the SJU 

and will continue to be fully engaged with this work.   

219. The FAS work and implementation must also remain engaged with SESAR in relation 

to performance; in particular the relationship between desired operational „service 

levels‟ and the enabling „capability levels‟ (of systems, standards, regulation etc) to 

support them.  In this regard, NATS and the CAA need to be aware of the work on the 

first update to the SESAR Master Plan, and likewise future iterations, and to explore 

ways of contributing views and comments.   

It is recommended that the UK seeks to engage on the SESAR Master Plan and 

Regulatory Roadmap to ensure, as far as possible, that the appropriate regulations are 

developed in a timely manner. 

220. The governance, funding and implementation of SESAR remain an ongoing concern.  

Structures have been put in place to oversee the SESAR research and development 

work but nothing has yet been agreed to ensure implementation, including funding 

issues.  The European Commission has set in train work to consider this for the first 

Implementation Package of SESAR but progress has been difficult.  The Commission 

has also created a task force to make proposals on the governance of SESAR 

deployment phase.  The lack so far of agreed implementation mechanisms represents 

a significant risk to SESAR. 

It is recommended that the UK actively engages in the Commission‟s process to 

examine all possible scenarios for governance of SESAR deployment.  
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FAS Alignment with EASA Rulemaking   

221. The ongoing development of EASA Implementing Rules, Acceptable Means of 

Compliance and associated Guidance Material represents a challenging interface for 

the FAS work.  It is vital that the FAS work considers this ongoing external activity and 

how it may impact on European and UK regulatory practices.  It is possible that EASA 

could introduce regulations that conflict with the FAS ambition; working to stay abreast 

of, and coherent with, current developments in EASA Regulations will be an important 

part of FAS Implementation.  The UK will need to commit time and resource to engage 

positively in the EASA development work, thereby helping to ensure any potential 

inconsistencies with the FAS are minimised and/or addressed at the earliest 

opportunity.  The successful delivery of the FAS will necessitate work in the following 

areas: 

 Influencing positively current and future EASA rulemaking to ensure appropriate 

alignment with the aims of FAS, SESAR and NextGen. 

 Ensuring EASA rulemaking allows regulatory oversight capability to evolve 

alongside advances in technology requirements (e.g. developing, testing and 

proving new tools under controlled operational conditions). 

 Ensuring progressive development of regulatory capability to cater for a total 

systems approach, particularly where effective future safety assurance will require 

contributions from non-traditional ATC domains (e.g. pilots or aircraft systems). 

Balancing European and National Decision-making 

To allow for effective implementation of the proposals in the FAS, the UK needs to 

press for the right balance between decisions to be taken at a European level and 

those to be taken nationally, and for coherent interactions between the two, accepting 

that the FAS must be coherent with and supportive of European initiatives.   

222. The appropriate national/European distribution of decision-making authority varies 

across the different initiatives. In general the emerging hybrid situation, which allows for 

national solutions within a European framework, is considered a workable compromise 

so long as the two are broadly consistent.  European law can be sufficiently flexible to 

permit a degree of national discretion in implementation, provided this is exercised in a 

manner consistent with the overall purpose and intent of the legislation in question.      

223. When the appropriate demarcations are determined, it will be important for the UK to 

ensure that any new EU legislation allows sufficient flexibility to reflect national/local 
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specificities such as airspace complexity, terminal/approach/en-route interactions, local 

environmental considerations and monopoly/contestability in ATS provision.  

Sometimes this discretion can be built specifically into a Regulation, sometimes the 

Regulation will allow the detail to emerge in voluntary Community Specifications, 

Acceptable Means of Compliance, or Guidance Material.     

It is recommended that the UK continues its engagement in European initiatives and 

ATM development and pursues initiatives to fully support them and to ensure 

coherent interactions between European and National decision-making.   

The UK's Ability to Influence European Developments 

The latest European developments under SES II, SESAR and EASA are in the early 

stages.  Issues at the strategic level still need to be resolved and the regulatory 

challenges addressed.  The FAS has to remain flexible to the developing work in 

Europe, shaping the national environment to maximise the benefits from the various 

initiatives as they emerge.   

224. The achievement of the FAS Vision will require significant engagement to achieve the 

range of desired outcomes. The complexity and interdependencies of the various 

initiatives demand a coordinated and agreed approach from all stakeholders involved in 

delivering the FAS.  Clarity of aims and ambitions will be fundamental to maintaining a 

coherent and practical perspective as we fully engage in international moves to 

improve ATM Europe-wide whilst at the same time driving forward our national strategy 

through FAS.  With much work at the strategic level of SES, SESAR and EASA 

remaining to be carried through, we do not yet have a long-term stable context for the 

delivery of the FAS.  (While the FAS has been agreed at the strategic level the 

initiatives beneath it must retain adaptability and flexibility so as to be compatible with 

wider European dimensions and solutions as they emerge over the period of the FAS.) 

225. While the UK‟s involvement has helped to deliver high quality SES II and EASA high-

level regulations, effective implementation of the enormously ambitious and complex 

SES/SESAR project will be a major challenge for all involved, and some key strategic 

issues remain to be resolved. Our continuing positive European engagement will be 

essential if we are to ensure consistency and synergy between developments in wider 

Europe and the FAS from a national perspective. 

If ongoing work on SESII and SESAR were to be unresolved this could lead to 

regulatory and strategic challenges.  If the FAS does not remain agile to such 



 

Future Airspace Strategy 30 June 2011  120 

 

challenges then it could fail to accommodate European strategic changes potentially 

invalidating the FAS or its assumptions (Risk Matrix 3a). 
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3.4 FAS Alignment with NextGen 

226. While the formal alignment between the European ATM system development and the 

USA ATM development must take place between the SESAR and NextGen 

programmes, FAS must be mindful of the NextGen work and how that may impact on 

European developments and in turn on the UK.  The link into NextGen is particularly 

important to the UK because of our stewardship of the eastern half of the North Atlantic 

Oceanic Airspace on behalf of ICAO.  The FAS cannot be imposed on Oceanic 

Airspace, but clear developments in National and European airspace will influence and 

potentially directly affect the arrangements and procedures in Oceanic Airspace.  

Therefore it is vital that the FAS is coherent with developments in international airspace 

which in turn will be influenced by SESAR from Europe and NextGen from America.  

227. The FAA states “NextGen means flying more passengers, more cargo, more types of 

aircraft, more safely, more precisely, and more efficiently, using less fuel, making less 

noise and creating less environmental impact.”44  NextGen looks at a comprehensive 

airspace management system upgrade that will allow the USA to fundamentally change 

the way it manages its air traffic.  NextGen looks to enable critical transitions as 

follows:  

 From ground-based to satellite-based navigation and surveillance. 

 From voice communications to digital data exchange. 

 From a disparate and fragmented weather forecast delivery system to a system 

that uses a single, authoritative source. 

 From operations limited by visibility to sustaining the pace of operations even when 

impacted by adverse weather or difficult terrain. 

Most significant is the one transition that the FAA considers will make all the others 

possible; moving from a disconnected and incompatible information system to a 

scalable, network-centric architecture.  This will ensure that everyone using the system 

has easy access to the same information at the same time and when needed. 

228. The synergies between NextGen, SESAR and our own national FAS are clear and in 

many respects unsurprising.  Negotiation between the European Commission and the 

FAA to develop a Memorandum of Cooperation between SESAR and NextGen in order 

to share the results of research and development were completed in June 2010.  While 

                                                
44

 All NextGen information taken from the NextGen Implementation Plan 2009. 
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the main effort of coordination between NextGen and the EU nations must be via 

SESAR, the UK should still maintain our positive and mutually beneficial bilateral 

engagement with the FAA to ensure we fully understand and remain up to date on the 

NextGen programme and its influence on FAS. 

It is recommended that the UK maintains its positive and mutually beneficial 

engagement with the FAA. 
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Conclusion 

  

Part 1 – What the FAS aims to Consider, Address and Achieve 

229. The FAS 2030 Vision is to establish “safe, efficient airspace that has the capacity to 

meet reasonable demand, balances the needs of all users and mitigates the impact of 

aviation on the environment”.  This clear vision gives rise to three broad strategic 

drivers for the development of the UK‟s airspace system: 

 Ensure safety is maintained and where possible improved, in light of the growing 

demand for aviation. 

 Balance the demand for airspace capacity with supply, ensuring airspace is not a 

constraint on users‟ operations. 

 Enable aircraft to fly in more environmentally efficient ways, with particular focus 

on the greenhouse gas (GHG) emissions they produce while airborne. 

230. The aspiration is that all the changes under the FAS will contribute to directly reducing 

risks and/or contribute to the development of a fundamentally safer system.  As an 

absolute minimum safety levels must be at least maintained in making changes that 

benefit other aspects of the system.  The FAS will seek to promote work to ensure that 

the safety regulatory framework is developed in order to be sufficiently robust to 

mitigate the risks of the future airspace system and thus assure the safety of the 

system overall. 

231. It is likely that the pressure on the UK‟s airspace system will continue to grow over the 

long-term with the changing profile of demand from different user groups, leading to a 

tightening in the supply and demand balance for airspace capacity.  Similarly with 

ensuring that national airspace can meet reasonable demand growth from potential 

airport development.  As part of considering the above issues, challenging potential 

demand scenarios for airspace capacity have been modelled to show where it is most 

likely that the UK‟s airspace capacity will be exceeded. 

232. The environmental impact of air travel both locally in terms of noise and air quality and 

globally in terms of climate change is playing an increasingly important role in 
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determining how the UK airspace system should develop.  The FAS work aims to 

enable the achievement of Air Traffic Management improvements in the UK that 

mitigate the impact of aviation on climate change.  FAS work will also need to mitigate 

the impact of aircraft noise.  There is an opportunity, under the Department for 

Transport‟s Aviation Framework development work, to re-assess existing principles 

underpinning the treatment of aircraft noise in the context of new Air Traffic 

Management concepts, operational procedures and technologies, and provide options 

to mitigate other environmental impacts and deliver broader efficiency improvements.  

Likewise the impact of airspace use on tranquillity is an issue that will need to be 

considered in the context of the future airspace system.  The development of an 

airspace system that enables users to fly in more environmentally efficient ways is a 

key strategic driver for the FAS work and implementation of the concepts.  The specific 

environmental impacts are often very complex and careful analysis is required to 

understand the issues. 

233. If the FAS Vision is to be realised then the impacts of airspace developments across a 

broad range of factors will have to be considered in order to achieve an optimal 

outcome.  The concept of efficiency in airspace terms may be  useful to help guide the 

management of trade-off decisions effectively.  FAS work will consider the need to 

establish a suitably broad definition of efficiency in airspace terms including a list of 

factors that should be taken into account when assessing the impacts of a change from 

an airspace efficiency perspective.  This work is being taken forward by the CAA‟s 

Regulatory Policy Group. 

234. The UK controlled airspace system is an integral part of the European Air Traffic 

Management network.  It is important the FAS takes full account of the prospective 

impact of European developments and ensures alignment / integration with 

programmes of change to generate optimal outcomes for the UK and ensure the 

efficiency of the European network.  The FAS will also need to facilitate the 

identification, articulation and agreement of the UK/Ireland‟s FAB strategic goals and 

delivery roadmap at Governmental, Regulatory and Service Provider levels.  Work 

must align and integrate with the aims and outcomes of SESAR and ensure that the 

timing and scale of the changes are achieved in UK airspace.  Investment in any new 

technology must be accompanied by clearly identified benefits and a viable safety 

case.  The FAS work needs to be consistent with the outcomes required from the SES 

II Performance Scheme as articulated in the UK National Performance Plan in order to 

inform effective decision-making and drive implementation of proposed changes.  The 
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opportunity associated with the delivery of the SES Network Management Function 

(NMF), focusing on a more network-based strategic approach to European Air Traffic 

Management, and helping to avoid fragmentation, must be taken. 

235. Successful implementation of the changes proposed in the FAS will rely on the funding, 

commitment and collaborative approach of a variety of parties.  FAS work must 

consider the commercial feasibility and investment timescales for different 

organisations of implementing or supporting changes.  Key aviation stakeholders, 

including ANSP, airports, airlines, General Aviation and the military will play a vital role 

in assessing the operational readiness of the Strategy.  To support this, National 

aviation policy and regulation must be robust enough to support the implementation of 

changes.  Some of the changes to be developed may require new or updated policy 

and regulation.  It is vitally important to remember that national defence objectives will 

not be compromised at any stage during the development of the UK‟s future airspace 

system.  In particular, the FAS must be responsive to changes in  the background 

security situation, either temporarily for events such as the London 2012 Olympics, or 

more permanently due to a change in the terrorist threat or geo-political situation.  

Part 2 – Developing the UK‟s Future Airspace System 

236. The overall airspace system can be separated into five areas: Airspace Structure and 

Classification; Communications; Navigation; Surveillance; and Air Traffic Management 

Capability.  The FAS proposes some significant changes to the way the UK‟s airspace 

system will operate in 2030 based around four broad characteristics: 

 Routeing based on „user preferred trajectories‟. 

 Flexible, moving to dynamic management of the airspace structure. 

 Greater cooperation and the increased use of systems and technology to safely 

manage complexity within the system. 

 Simpler airspace structures in terms of airspace classification, airspace boundaries 

and where necessary integrated across national and FAB boundaries. 

237. The future airspace system will accommodate more direct routeing of aircraft from 

departure to destination, along closer spaced routes enabling aircraft to fly their optimal 

or most fuel efficient flight profile more often during the en-route phase of flight.  By 

2030 the FAS envisages 4D trajectory optimisation will be available in all but the 

busiest airspace.  Improved aircraft navigation performance, combined with better 

airspace design, will enable more Continuous Descent Operations (CDO) and 
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Continuous Climb Operations (CCO). Work on optimising the airspace design in TMAs 

to accommodate the maximum use of this improved vertical performance will play a 

critical role in the delivering the anticipated fuel efficiency and environmental benefits of 

the FAS. 

238. The management of the overall airspace structures will need to be flexible, moving 

towards the dynamic at certain points and times, to accommodate direct routes and 

optimal flight profiles.  The safe, effective operation of airspace will require greater 

cooperation between all airspace users supported by greater systemisation and the 

use of computer based tools, particularly in the busy TMA environment.  Development 

of Arrival and Departure Management techniques based on the application of improved 

tool support and methods of operation will reduce, and where possible remove, the 

need for airborne stack holding.  This will be enabled in part by the concepts of 

trajectory and queue management being developed in collaboration with the SESAR 

programme. 

239. It is envisaged that the UK‟s future airspace system will be fully integrated as part of 

the UK/Ireland FAB, which will continue to provide a key European Network function, 

particularly as the gateway to and from the North Atlantic.  A common strategy and 

regulatory requirements will facilitate the enhanced development of FAB operations. 

Airspace Structure and Classification Work 

240. Airspace structure and classification development work will include: 

 A.1. Establishment of flexibly managed airspace structures, moving to dynamic 

structures at certain points and times. 

 A.2. Relevant airspace structures and classification will need to be utilised to 

provide assurance of the safe conduct of aircraft operations around airfields. 

 A.3. User preferred routes will need to be implemented as a transition to user 

preferred trajectories, ultimately removing route structures altogether in upper 

airspace. 

 A.4. Establishment of a harmonised Transition Altitude throughout UK airspace, 

ideally adopted as a FAB airspace strategy, cognisant of neighbouring states, and 

European SESAR aspirations. 

 A.5. Simplification of the boundaries between controlled and uncontrolled airspace. 
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 A.6. Airspace classifications will need align with ICAO ensuring airspace application 

is consistent with the wider European airspace network and developing EU 

legislation in this area (e.g. Single European Rules of the Air (SERA)). 

Navigation Work 

241. Navigation development work will include: 

 N.1. Development and implementation of Performance-based Navigation (PBN) in 

UK airspace aligned with UK/Ireland FAB airspace aspirations, utilising P-RNAV 

and progressing to Advanced Required Navigational Performance (A-RNP). 

 N.2. Reduced reliance on ground-based navigation aids and move to space-based 

navigation capability. 

 N.3. Facilitating the use of Required Navigation Performance (RNP) Approach 

(APCH) functions for UK airport arrival procedures. 

 N.4. Development of the future requirements for Precision Approach Landing. 

Surveillance Work 

242. Surveillance development work will include: 

 S.1. Establishment of a future surveillance capability based on a combination of 

independent ground-based surveillance and airborne derived down-linked data, 

driven by a combination or performance requirements and new technology. 

 S.2. The augmentation of surface-based primary coverage with space-based 

position information. 

 S.3. Development of cost effective, layered surveillance capability to support 

operational requirements. 

 S.4. Ensuring the surveillance systems support appropriate aircraft separation 

criteria for the future airspace system. 

Communications Work 

243. Communications development work will include: 

 C.1. The development and implementation of data link technology for ground-to-

ground and ground-to-air standard messages and clearances. 
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 C.2. Ensuring sufficient availability of frequency capability and capacity to meet the 

short and medium-term technology aspirations within the FAS. 

Air Traffic Management Capability Work 

244. Air Traffic Management Capability development work will include: 

 T.1. The implementation of Arrival Management systems to stream arrivals, 

providing a steady delivery to a runway whilst maintaining high utilisation rates, and 

its integration with Departure Management of airport flows, to ensure a smooth and 

manageable flow of traffic into en-route airspace. 

 T.2. The implementation of support tools to enable Trajectory Management in UK 

airspace, transitioning from user preferred routes to user preferred trajectories, to 

4D trajectory management in the longer term. 

 T.3. The development and utilisation of conformance monitoring technology to 

provide assurance of aircraft planned and actual trajectories. 

 T.4. The development of conflict detection using trajectory prediction and 

conformance monitoring technology to provide potential conflict alerting.  

Part 3 – Ensuring, Safe, Balanced and Effective Decision-making 
and Implementation 

245. It is inevitable that the implementation of the changes proposed under the FAS will lead 

to a significant amount of change, requiring pan-CAA and indeed pan-organisation 

involvement and coordination if it is to be achieved effectively.  Safety will remain the 

highest priority in the FAS and our participation in the development of safety regulatory 

systems at the European level will seek to ensure that we can maintain the UK‟s 

excellent safety record.  The CAA‟s Safety Regulation Group will aim to maintain and 

develop its trusted partner status with EASA to support and influence the development 

of the total systems approach to safety regulation.  Such an approach will help 

safeguard UK aviation interests in the long-term and contribute towards the safe and 

successful implementation of the FAS.  Indeed assuring safe decision-making and 

implementation of proposed changes as the FAS progresses will require the tailoring of 

existing Safety Performance Indicators (SPI), or the generation of new ones, providing 

the ability to establish baselines, assess potential future performance and review actual 

performance. 
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246. Although there is currently no formal definition of airspace efficiency, the Directorate of 

Airspace Policy, through the application of its statutory duties, has adopted a de facto 

interpretation of airspace efficiency which is to minimise the total cost of creating 

additional airspace capacity.  In assessing airspace change proposals the Directorate 

of Airspace Policy has been able to achieve a balanced trade-off in pursuit of efficiency 

without having to confront the possibility of one or more factors being made appreciably 

worse.  DAP‟s approach to airspace change may come under increasing pressure, 

especially where competition for the busiest volumes of airspace becomes more 

intense and where commercial interests are at stake (e.g. in relation to airport 

competition), or where issues such as noise or the interests of General Aviation and/or 

the military are particularly acute.  Work under the FAS will seek to develop a broad 

definition of airspace efficiency where, once the safety of the airspace system is 

assured, the costs and benefits associated with delays, the environment, access, 

users, suppliers and competition are traded-off in a balanced way. 

247. The implementation of the FAS could be significantly affected by whether or not the 

strategic level challenges and uncertainties associated with the development of the 

European ATM system can be resolved, in particular the lack of clarity around core 

issues such as defragmentation and the effectiveness of the overall programme 

management.  The UK can use the FAS as a vehicle through which to articulate clearly 

common strategic challenges and influence how they might be addressed.  In making 

sure the FAS is coherent with European developments we will need to identify the main 

strands of SES, SESAR and EASA rule-making that are likely to endure, and ensure 

that decision-making and the implementation of changes in the UK remain correctly 

aligned. 

248. To allow for effective implementation of the proposals in the FAS, the UK will need to 

balance the decisions to be taken at a European level with those to be taken nationally, 

and ensure coherent interaction between the two whilst accepting that the FAS must be 

coherent and supportive of European initiatives.  The latest European developments 

under EASA, SES II and SESAR are in their early stages.  Issues at the strategic level 

still need to be resolved and the regulatory challenges addressed.  The FAS has to 

remain flexible to the developing work in Europe, shaping the national environment to 

maximise the benefits from the various initiatives as they emerge.   

249. Looking further afield, whilst the main effort of coordination between the FAA‟s 

NextGen and the EU nations must be via SESAR, the UK should still maintain its 

positive and mutually beneficial bilateral engagement with the FAA to ensure we fully 
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understand and remain up to date with the NextGen programme and its influence on 

the FAS. 
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Recommendations for Further 

Work  

The recommendations below, and their associated work, will be monitored and tracked by 

the FAS Programme Board although the work may be completed by other groups or 

organisations. 

It is recommended that:  

 Conclusion / Recommendation Para 
ref. 

PART 1 

1 The CAA should develop an integrated national policy that clearly 

articulates national requirements, covering at least Communications, 

Navigation and Surveillance, and how the national policy will dovetail 

with international requirements. 

61 

PART 2 

2 The UK maintains its  contribution and cooperation in the SESAR work 

programmes. 

80 

3 NATS, CAA and the military continue to develop a joint Flexible Use of 

Airspace Strategy and progress its implementation in support of the 

FAS. 

118 

4 Further consideration is given to policy, regulation and procedures to 

ensure correct use of temporary airspace structures, ensuring users 

are provided with the levels of access they require. 

118 

5 Further analysis is conducted to establish how the coordination of 

investment across the airspace supply chain and users can be 

achieved to enable effective implementation of greater flexible and 

dynamic airspace, including appropriate dynamic update of airspace 

boundaries and workload implications for aircrew and controllers. 

 

118 
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 Conclusion / Recommendation Para 
ref. 

6 The management of flexible airspace structures around airfields is 

further investigated to understand the impact on all users and any 

notification processes.  The long-term dynamic concept of airspace use 

requires significant work on the concept of operation and data 

information requirements, some, but not all, of which will be contained 

within the SESAR work. 

119 

7 At the appropriate point in development of the FAS concepts, work be 
carried out to understand how safety will be assured during the 
transition of responsibility for safe separation from controllers to pilots 
and during the operation of free routeing environments.  

121 

8 Work is conducted to identify opportunities to trial user preferred 

routes as a concept demonstrator and to deliver early benefits. 

122 

9 Work is completed to move to a higher transition altitude as an 

important enabler to delivering safety, capacity and environmental 

benefits through the re-design of the airspace structures and routes. 

125 

10 NATS propose a suitable transition level to guide the harmonisation 

across UK airspace and inform the FAB airspace development. 

125 

11 Work is conducted to determine the feasibility of a streamlined 

approach to simplifying airspace boundaries and the requirement to 

minimise the need for controlled airspace. 

126 

12 The CAA continues to progress the detailed consideration of an 
airspace mandate to support the implementation of PBN, including the 
development of a robust business case that captures the costs, 
benefits and commercial feasibility for all stakeholders. 

136 

13 Further work is conducted to understand the impact of controller 
intervention in systemised high capacity airspace, including the cost, 
risk and human factors considerations. 

136 

14 Work is carried out to clearly describe the equipment requirements to 

enable autonomous operation. 

136 

15 Work is conducted to provide clarity on future navigation requirements 

to enable the London Airspace Management Programme to ensure new 

standards are met and the programme takes full advantage of potential 

improvements in navigational performance. 

 

136 
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 Conclusion / Recommendation Para 
ref. 

16 It is recommended that work to develop a proactive regulatory 
approach to help target and incentivise implementation of Performance-
based Navigation (PBN) is continued. 

139 

17 The CAA considers taking a more proactive approach to facilitating the 
implementation of precision approach and landing technology, along 
with ensuring a robust supporting regulatory framework is in place to 
facilitate implementation. 

148 

18 Work is carried out to consider methods of encouraging the carriage of 
functioning transponder equipment by all airspace users in designated 
areas, for example through incentives, use of mandates or influencing 
the development of emerging European Implementing Rules for 
airspace operations. 

149 

19 Work is considered to understand the interdependencies, costs and 

optimal timing associated with implementation of the short, medium 

and long-term communication strategies to ensure they provide flexible 

support to the wider aims of the FAS. 

159 

20 Work is required to determine how to best ensure the necessary level 
of domestic and international co-operation required for implementation 
of arrival/departure management. 

163 

21 Work is conducted to determine how the UK can best influence System 

Wide Information Management (SWIM), the European wide initiative 

required to support the exchange of data, and how it can generate a 

common understanding across all airspace users. 

163 

22 Work is completed in the area of network management to understand 
how strategic management of trajectories will be carried out in practice. 

168 

23 Work is completed to quantify the benefits of FAS initiatives and 
compare them with the estimated costs of implementation. 

Section  

2.4 

24 A costs and benefits quantification is conducted from a narrow 

financial perspective to understand the level of risk and potential 

returns for ANSPs, airports and airlines, upon whom the bulk of the 

investment burden will fall. 

Section  

2.4 

25 A costs and benefits quantification is conducted from a broad 

efficiency perspective to inform trade-off decisions in pursuit of the 

optimal or balanced outcome envisaged by the FAS. 

 

Section  

2.4 
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 Conclusion / Recommendation Para 
ref. 

PART 3 

26 Work be undertaken to formalise the CAA safety oversight process for 

the implementation of major changes proposed in the FAS, taking into 

account the lessons learnt from previous projects. The work should 

include the need to identify elements of proposed changes that might 

not be captured by  the existing regulatory framework, requiring the 

development of new policy, or guidance, so that these activities can be 

undertaken early in the process to support timely implementation. 

174 

27 The ATSD representatives on the SATF continue to champion the 

development of an end to end systems approach to safety assurance 

and support the embedding of the emerging capability into the 

implementation of the FAS. 

181 

28 
It is recommended that work is conducted between ATSD and Group 

Safety Services, of the CAA‟s Safety Regulation Group, to consider the 

development of new „leading‟ SPIs to inform decision-making and 

support the implementation of changes in FAS.  

182 

29 
A review of safety schemes should be undertaken and best practice 

identified and adopted. 
187 

30 Work should be undertaken to review existing leading safety 
performance indicators and their potential to inform decision-making 
and support implementation of the changes proposed in FAS. The 
review should include NATS (and other ANSPs) use of safety benefits 
analysis, SRG‟s development of safety benefits analysis and the 
Integrated Risk Picture for the SESAR Concept of Operation. 

187 

 

31 Work should be undertaken to influence the European E3 work on 

metrics for safety KPIs for the Performance Scheme, and to consider 

their potential impact on FAS safety.  

187 

32 Work is undertaken to gain a broader understanding of airspace 
efficiency and its use as the guiding principle for managing trade-offs 
to enable airspace decisions to be made in consistent and objective 
manner.   

201 

33 Work is undertaken on the impacts of extending a broad understanding 
of airspace efficiency across the airspace „supply chain‟, in particular 
on the applicability of such a definition to airspace suppliers. 

 

202 
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 Conclusion / Recommendation Para 
ref. 

34 The UK continues to press for, and contribute to, the definition of the 

longer-term strategy and big picture vision for European Airspace, 

addressing core issues of defragmentation, performance incentives, 

cost benefit analysis and commercial feasibility. 

207 

35 The FAS is used to lead the implementation of SESAR and SES II 

initiatives in the UK, placing the UK at the forefront of SESAR projects 

as they are rolled out. 

209 

36 The UK aims to maintain and where possible expand its engagement in 

the SESAR JU, in particular at the strategic level. 

217 

37 The UK seeks to engage on the SESAR Master Plan and Regulatory 
Roadmap to ensure, as far as possible, that the appropriate regulations 
are developed in a timely manner. 

219 

38 The UK actively engages in the Commission‟s process to examine all 

possible scenarios for governance of SESAR deployment. 

220 

39 The UK continues its engagement in European initiatives and ATM 

development and initiatives to fully support them and to ensure 

coherent interactions between European and National decision-making 

223 

40 The UK maintains its positive and mutually beneficial engagement with 

the FAA. 

228 



Annex B 

Future Airspace Strategy 30 June 2011  B1 of 8 

Summary of Risks to the 
Implementation of the FAS 

As work on the FAS has been progressed the work on risk has been developed from that first 

published in the draft of the FAS in November 2010.  The risks previously identified have 

been reviewed both internally by the CAA and by external consultants „Risk Doctor Limited45‟ 

and added to as appropriate.  All the risks have been entered on to the FAS Risk Matrix 

which will be used by the FAS Programme Board to manage the Project, Safety and 

Business risks.  Each risk has been allocated a reference number and, where appropriate, 

some risks have been linked together.  The FAS Programme Board will now complete work 

on appropriate risk response and mitigation, as well as ensuring appropriate organisations 

and individuals are allocated responsibility for risks falling within their areas.  The risks 

identified within the FAS document are listed in the table below in the order they first appear 

in the document, with the paragraph number given on the left hand side of the table.  For 

completeness and to enable this Risk Annex to be update and republished without reissuing 

the whole of the FAS document, the FAS Risk Matrix reference is included on the right hand 

side of the table. 

 

Para Driver Event Effect Ref
46

 

PART 1 

16 Emerging UK 

Government aviation 

policy conflicts with 

FAS objectives 

Significant changes in 
FAS during 
implementation is 
required 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

30 

23 

& 

207 

A large volume of 

regulatory changes is  

expected 

UK industry may be 
unable to dedicate the 
necessary effort to 
comply 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

1 

                                                
45

 Risk Doctor Limited, Lower Heyshott, Petersfield, Hampshire, GU31 4PZ 

46
 Reference number taken from the FAS Risk Matrix - risks are listed here in the order they appear in the text of 

the document. 
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Para Driver Event Effect Ref
46

 

23 

& 

207 

 Pressure from the 

economic downturn 

Industry may be unable 
to implement FAS 
changes due to lack of 
resource 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

 

2 

23 
 
& 
 
207 

FAS dependency on 
technological 
developments from 
European ATM 
initiatives, such as SES 
and SESAR 

SES and SESAR fail to 
deliver the expected 
technological 
developments which 
underpin the proposed 
FAS changes. 

 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

3b 

23 FAS is dependent on 
rules emerging from 
EASA which are 
compatible in timing 
and content with the 
FAS objectives. 

Rules conflict with FAS 
objectives 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

 

4b 

26 Increasing and 

conflicting demands for 

airspace capacity from 

different user groups 

FAS unable to satisfy 
airspace user demands 

Dissatisfaction by 
some or all airspace 
user groups leading to 
loss of credibility in the 
Strategy 

 

5 

47 Interaction between 

FAS, NextGen and 

SESAR, as required to 

meet joint objectives 

These interactions 
create incompatibility, 
compromising FAS 
outcomes 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits.  
Scope of the FAS has 
to be amended 

 

33 

51 Technology 

advancements driven 

by SESAR and CAT do  

not directly address GA 

integration issues 

 

GA unable to integrate 
with commercial 
operations 

Increased segregation 
of operations reducing 
availability of FUA in 
FAS 

6 
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53 SESAR fails to deliver 

the expected 

technological outputs in 

a timely manner.  (FAS 

is dependent on the 

technological advances 

anticipated by SESAR, 

which in turn depends 

on a continuing 

willingness of industry 

partners at European 

level to reach common 

outcomes, the robust 

governance of the 

programme and the 

availability of sufficient 

funding) 

 

Inability to implement 
FAS strategy in a timely 
manner 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

7 

59 Commitment and 

collaborative approach 

by many stakeholders 

as required by FAS to 

achieve successful 

implementation 

Collaborative approach 
breaks down due to 
differing commercial 
pressures amongst 
stakeholders 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits.  
Scope of the FAS has 
to be amended.  Loss 
of reputation and 
credibility for all 
stakeholders and, in 
particular, the CAA as 
the Regulator. 

 

34 

75 FAS is influenced by the 

results of the scenario 

modelling to estimate 

the range of possible 

demand growth 

FAS project is 
compromised by 
inaccurate modelling or 
inaccurate assumptions 
within the modelling 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits.  All 
stakeholders suffer 
loss of reputation and 
credibility, in particular, 
the CAA as Regulator 

 

 

31 
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PART 2 

111 

& 

Table 
1 

Desire for a commonly 
agreed political strategy 
for the UK/Ireland FAB 

Failure to agree at the 
political level future and 
common strategy for the 
UK/Ireland FAB airspace 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

 

8 

113 Requirement for 
investment changes 
complementary for FAS 
across Airports, Airlines 
and ANSPs 

Failure by Airports, 
Airlines and ANSPs to 
implement 
complementary changes 
due to lack of 
appropriate business 
case, investment plans 
etc 

 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

9 

Table 

1 

Need to transfer some 

responsibility for 

airborne separation 

from controller to pilot 

Inability of Service 
provider and Operator to 
generate robust safety 
assurance 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

 

11 

Table 

1 

 Requirement to 

reintegrate free flow 

traffic into TMA 

environment 

Inability to effectively 
manage safety 
assurance between 4D 
and sectorised ATM 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

12a 

Table 

1 

 Requirement to 

reintegrate free flow 

traffic into TMA 

environment 

Airborne collision FAS failure.  Severe 
loss of reputation and 
credibility for all 
stakeholders and, in 
particular, the CAA as 
the Regulator 

12b 

138 Proliferation of space-

based navigation 

systems supporting 

superior navigational 

accuracy 

Superior navigational 
capability is 
compromised due to 
natural events such as 
solar weather.  (The 
FAS may be unable to 
provide sufficient 
resilience to mitigate the 
effects of such events.) 

Wide-spread flow 
control measures, 
significant delays while 
system returns to 
normal, reputational 
damage to FAS 

35a 
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138 Proliferation of space-

based navigation 

systems supporting 

superior navigational 

accuracy 

Airborne collision 
resulting from failure of 
navigational capability 
due to natural events 
such as solar weather 

FAS Failure.  Severe 
loss of reputation and 
credibility for all 
stakeholders and, in 
particular, the CAA as 
Regulator. 

35b 

Table 

2 

The current Airspace 

Change Process 

consultation 

requirements may be 

too expensive and 

constraining  

Constraints may 
discourage airports and 
ANSPs from actively 
pursuing changes 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

14 

Table 

2 

Lack of agreed CAA 

wide policy to reduce 

lateral route spacing 

The safety cases 
required for the proof of 
concept and individual 
changes cannot be 
developed 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

13 

Table 

2 

UK stakeholders will 

wish to adopt 

technologies if and 

when appropriate, in 

order to avoid incurring 

the cost of equipage 

without a valid business 

case 

Required technologies 
are not implemented in a 
consistent and timely 
fashion 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

15 

Table 

2 

Transition of controllers 

and pilots to new ways 

of working will require a 

significant programme 

of re-training and could 

have an adverse effect 

on workload. 

Training takes longer 
than planned and/or 
workload issues 
preclude delivery of 
benefits. 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

16 

Table 

3 

Different CAA 

departments may fail to 

agree a policy on 

implementation of 

improvements in 

surveillance standards 

and requirements 

 

Failure of agreement 
may prevent the supply 
change from making 
clear and timely 
investment 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

17 
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Table 

3 

 

Pressure on spectrum 

availability for aviation 

to support transfer of 

data between users and 

ATS. 

Insufficient spectrum 
capacity prevents 
implementation of 
operational changes 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

18 

Table 

3 

Some users, in 

particular within the 

military and GA 

community, may not be 

able to create a robust 

business case for FAS 

or comply with changes 

Inability to implement 
FAS technologies 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

19 

Table 

3 

& 

Table 

4 

Available spectrum may 

be insufficiently 

protected 

Interference reduces 
operational capability or 
limits spectrum 
availability 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits.  
Scope of the FAS has 
to be amended 

20 

159 Cost of suitable VHF 

frequencies increases 

ANSPs unable to afford 
extra frequencies or 
forced to pass on costs 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits.  
Increased operating 
costs for ANSPs, 
potential to pass 
through to operators 

10 

Table 

4 

Government policy on 

the commercialisation 

of spectrum 

Aviation prevented from 
obtaining required 
spectrum capacity 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits.  
Scope of the FAS has 
to be amended 

21 

Table 

4 

Lack of alignment 

between ground-based 

and airborne 

communications 

technologies 

Two-tier 
communications system 
reliant upon new and old 
technology 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits.  
Scope of the FAS has 
to be amended 

22 
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Table 

5 

FAS implementation 

requires a shift in focus 

for controllers from 

technical knowledge 

and intervention to 

more general use of 

predictive support tools 

CAA fails to develop the 
necessary competence 
to assure the safety of 
new ways of working 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits.  
Loss of reputation and 
credibility to the CAA 
as the Regulator 

23 

Table 

5 

Transition of controllers 

to new ways of working 

will require a significant 

programme of retaining 

Controller training 
delayed or prevented 
due to high costs 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits.  
Scope of the FAS has 
to be amended 

24 

PART 3 

188 Application of a new 
concept of airspace 
efficiency as developed 
by the work on a 
broader understanding 
of efficiency  

FAS assumptions or 
decisions may be 
invalidated by a change 
in definition 

Changes may 
invalidate FAS 
assumptions or render 
early FAS work 
nugatory 

32 

202 Complex interaction 
between the different 
categories of 
environmental impact 
types requiring careful 
analysis 

The CAA is unable to 
balance adequately 
conflicting environmental 
drivers leading to 
compromised 
environmental 
performance 

Loss of reputation and 
credibility for all 
stakeholders and, in 
particular, the CAA as 
the Regulator 

26 

206 FAS dependency on 
appropriate and timely 
rulemaking policy and 
practice by European 
Commission 

Rules conflict with FAS 
objectives 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

 

4a 

206 SES failure to deliver as 
expected leading to 
pressure for additional  
prescriptive measures 
in a third SES package  

FAS, at best, 
constrained or requires 
complete reassessment 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits.  
Scope of the FAS has 
to be amended 

 

3c 
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206 Significant regulatory 
change and 
implementation 
pressure on current 
initiatives 

Change saturation 
prevents ANSPs from 
delivering further 
improvements in a timely 
fashion 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits 

27 

214 FAS implementation 
must take account of 
the European Network 
Management Function 
(NMF) and FAB plans   

NMF requires changes 
to network arrangements 
that impact negatively on 
national performance 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits.  
FAS requires 
modification 

28 

214 Greater emphasis on 
prescriptive central 
allocation of resources 
and network 
management 

The UK‟s availability to 
achieve effectively the 
FAS Vision is 
constrained 

Extended 
implementation times 
and/or failure to realise 
capacity, environment 
and safety benefits.  
The FAS requires 
modification 

29 

225 Continuing work on 
SESII and SESAR 
unresolved.  Regulatory 
and strategic 
challenges 

FAS fails to 
accommodate European 
strategic changes due to 
lack of agility 

Changes may 
invalidate FAS 
assumptions or render 
early FAS work 
nugatory 

3a 
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Glossary of Terms and 
Abbreviations 

The following terms have been defined to remove any doubt about the meaning of the 

considerations in the text of this and associated documents. In CAA publications, where a 

term is used which is defined by ICAO in a relevant Annex or PANS document that definition 

will apply unless: 

a) the contrary is indicated; or 

b) there is a different definition in the Air Navigation Order or European Regulations. 

Suitable interpretations, where they exist, have been selected from national and international 

documents. Some terms appear in more than one document and sometimes have different 

meanings. 

Terms that have not been annotated are those which have specific meanings within the text 

and have been defined to avoid ambiguity or misunderstanding. In some cases they are 

slight modifications of definitions in other documents. 

Definitions 

A  

Act The current version of the Civil Aviation Act 1982. 

Aerodrome A defined area on land or water (including any buildings, installations 
and equipment) intended to be used either wholly or in part for the 
arrival, departure and surface movement of aircraft. (ICAO) 

Aerodrome 
Authority      

In relation to any aerodrome, the person in charge of the aerodrome. 

Aeronautical 

Information 
Service 

A service established within the defined area of coverage responsible 
for the provision of aeronautical information and data necessary for 
the safety, regularity, and efficiency of air navigation.(EC 549/2004) 

Aeronautical 
Radio 

Station 

A radio station on the surface, which transmits or receives signals for 
the purpose of assisting aircraft. (ANO) 

A land station in the aeronautical mobile service. In certain instances, 
an aeronautical station may be located, for example, on board ship or 
on a platform at sea. (ICAO) 

Air-Ground 

Communication 

Two-way communication between aircraft and stations or locations 
on the surface of the earth. (ICAO) 
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Airspace 
Management 

A planning function with the primary objective of maximising the 
utilisation of available airspace by dynamic time-sharing and, at 
times, the segregation of airspace among various categories of 
airspace users on the basis of short-term needs. (EC 549/2004) 

Air Navigation 
Services 

Air traffic services; communication, navigation and surveillance 
services; meteorological services for air navigation; and aeronautical 
information services. (EC 549/2004) 

Air Navigation 
Service 

Provider 

Any public or private entity providing air navigation services for 
general air traffic. (EC 549/2004) 

Air Traffic All aircraft in flight or operating on the manoeuvring area of an 
aerodrome. (ICAO) 

Air Traffic 
Control Unit 

A person appointed by a person maintaining an aerodrome or place 
to provide an air traffic control service. (ANO) 

Air Traffic 
Control 

Service 

A service provided for the purpose of: 

a) preventing collisions: 

i) between aircraft, and 

ii) in the manoeuvring area between aircraft and obstructions; and 

b) expediting and maintaining an orderly flow of air traffic. 

(EC 549/2004) 

Air Traffic Flow 

Management 

A function established with the objective of contributing to a safe, 
orderly and expeditious flow of air traffic by ensuring that ATC 
capacity is utilised to the maximum extent possible, and that the 
traffic volume is compatible with the capacities declared by the 
appropriate Air Traffic Service providers. (EC 549/2004) 

Air Traffic 
Management 

The aggregation of the airborne and ground-based functions (air 
traffic services, airspace management and air traffic flow 
management) required to ensure the safe and efficient movement of 
aircraft during all phases of operations. (EC 549/2004) 

Air Traffic 
Services 

The various flight information services, alerting services, air traffic 
advisory services and ATC services (area, approach and aerodrome 
control services). (EC 549/2004) 

Air Traffic 
Service 

Equipment 

Ground based equipment, including an aeronautical radio station, 
used or intended to be used in connection with the provision of a 
service to an aircraft in flight or on the ground which equipment is not 
otherwise approved by or under [the ANO] but excluding: 

a) any public electronic communications network; and 

b) any equipment in respect of which the CAA has made a direction 
that it shall be deemed not to be air traffic service equipment for the 
purposes of Articles 205 and 206. (ANO) 
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2003 Air 
Transport White 
Paper 

The White Paper „The Future of Air Transport‟, published on 16 
December 2003, set out a strategic framework for the development of 
airport capacity in the United Kingdom over the next 30 years, 
against the wider context of the air transport sector.  It should be read 
in conjunction with „The Air Transport White Paper Progress Report 
2006‟, published December 2006.  The report sets out the progress 
made in implementing the policies and proposals for „The Future of 
Air Transport White Paper'. 

Airway A control area or portion thereof established in the form of a corridor. 
(ICAO) 

Altitude The vertical distance of a level, a point or an object considered as a 
point, measured from mean sea level. (ICAO) 

ATS 
Surveillance 

Service 

Term used to indicate a service provided directly by means of an ATS 
surveillance system. (ICAO) 

Authorised by 
the CAA 

An authorisation in writing that amplifies instructions and/or specifies 
conditions of operation. 

C  

Commercial Air 
Transport 

 Any aircraft operation involving the transport of passengers, cargo or 
mail for remuneration or hire. 

Civil Aviation 
Authority 

CAA – The UK‟s specialist aviation regulator. 

Code of Practice A Code of Practice is normally a guideline document that provides 
guidance or recommendations. The document is not mandatory 
unless it is made a specific requirement by the regulator. 

Controlled 
Airspace 

Airspace which has been notified as Class A, Class B, Class C, 

Class D or Class E airspace. (ANO) 

D  

Data 
Communications 

Network 

The communication equipment, sub-networks and nodes that provide 
for the routeing for the transfer of data from one system to another. 

Data 
Communications 

Service Provider 

An organisation that provides the means to transfer data between an 
ATS facility and aircraft. 

Data Link 
Application 

The implementation of data link technology to achieve specific ATM 
operational functionalities. 

Data Link 
Service 

 A set of related air traffic management transactions, supported by 
air-ground data link communications, which have a clearly defined 
operational goal and begin and end on an operational event. (EC Reg 
29/2009).  
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Data Link 
Service 

Provider 

The organisation with overall accountability for the data link service. 
This includes the operational requirements of the data link system 

E  

Equipment A non-specific term used to denote any product (which may be called 
by a specific name) designed and built to perform a specific function 
as a self-contained unit or to perform a function in conjunction with 
other units. Units are physical hardware entities, possibly with 
software and firmware. 

Error A deviation in any system output from normal system output 
parameters. 

F  

Facility 
Performance 

Category I – ILS 

An ILS which provides guidance information from the coverage limit 
of the ILS to the point at which the localiser course line intersects the 
ILS glide path at a height of 60m (200 ft) or less above the horizontal 
plane containing the threshold. (ICAO) 

Facility 
Performance 

Category II – 
ILS 

An ILS which provides guidance information from the coverage limit 
of the ILS to the point at which the localiser course line intersects the 
ILS glide path at a height of 15 m (50 ft) or less above the horizontal 
plane containing the threshold. (ICAO) 

Facility 
Performance 

Category III – 
ILS 

An ILS which, with the aid of ancillary equipment where necessary, 
provides guidance information from the coverage limit of the facility 
to, and along, the surface of the runway. (ICAO) 

Federal Aviation 
Administration 

FAA – The USA aviation regulator and state air navigation service 
provider 

Flight Visibility The visibility forward from the cockpit of an aircraft in flight. (ICAO) 

Functional 
Airspace Block 

FAB – is defined in the SES-2 legislative package as an airspace 
block based on operational requirements and established regardless 
of State boundaries, where the provision of air navigation services 
and related functions are  Performance driven and optimised with a 
view to introducing, in each FAB, enhanced co-operation among 
ANSPs, or, where appropriate, an integrated provider (EC No 
549/2004). 

G  

General Aviation GA – in the UK has been defined as a civil aircraft operation other 
than a commercial air transport flight operating to a schedule.  The 
sector operates business jets, rotorcraft, piston and jet-engined fixed-
wing aircraft, gliders and lighter than air craft. 
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GBAS Ground Based Augmentation System is a safety-critical system that 
augments the GPS Standard Positioning Service and provides 
enhanced levels of service.  It supports all phases of approach, 
landing, departure and surface operations within its area of coverage. 

Ground-Ground 

Communications 

Two-way communications between or with ATS facilities located on 
the surface of the earth. 

Ground Visibility The visibility at an aerodrome as reported by an accredited observer 
or by automatic means. (ICAO) 

H  

Hazard Any condition, event, or circumstance which could induce an incident. 
(EC 2096/2005) 

Heading The direction in which the longitudinal axis of an aircraft is pointed, 
usually expressed in degrees from north (true, magnetic, compass or 
grid). (ICAO) 

Height The vertical distance of a level, a point, or an object considered as a 
point measured, from a specified datum. (ICAO) 

I  

Instrument Flight 
Rules 

IFR – Those rules prescribed by Section 6 of the Rules of the Air 
Regulations 2007 (ANO). 

Instrument 

Meteorological 

Conditions 

IMC - Weather precluding flight in compliance with the Visual Flight 
Rules. (ANO) 

Integrity That quality which relates to the confidence that can be placed in the 
validity of the information provided by a system. Integrity Risk The 
probability of an undetected failure, event or occurrence within a 
given time interval. 

International 
Airport 

Any airport designated by the Contracting State in whose territory it is 
situated as an airport of entry and departure for international air 
traffic, where the formalities incident to customs, immigration, public 
health, animal and plant quarantine and similar procedures are 
carried out. (ICAO) 

J  

Joint and 
Integrated 

The J&I concept relates to a collaborative approach, by CAA, NERL 
(NATS En Route Ltd) and MoD, to the separate functions of airspace 
policy and planning and air traffic service provision within all airspace 
above Flight Level 100 and controlled airspace below Flight Level 
100. 
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L  

Lines of 

Communication 

A communications link which can be accessed at a particular 
operating position. Selected lines of communication are those 
available lines which have been selected by the operator for a 
particular mode of operation. 

M  

MATS Part 2 The unit specific instructions to controllers produced by the Provider 
of the Air Traffic Control Service. 

May Used to indicate that the following clause is optional, alternative, or 
permissive. 

Mitigation Steps taken to control or prevent a hazard from causing harm and 
reduce risk to a tolerable or acceptable level. 

The Military Generally the armed forces of a county.  In airspace terms covers 
Army, Navy, Air Force and Visiting Forces aviation activity, ultimately 
falling under the responsibility of the Ministry of Defence and 
Secretary of State for Defence rather than Civilian rules and 
regulations.  (Includes use of ranges to test munitions.)  

N  

NATS National Air Traffic Services Limited.  Depending on context, means 
(a) NATS (En Route) Plc, the monopoly en-route air navigation 
service provider operating under a Transport Act 2000 ATS Licence; 
or (b) NATS (Services) Ltd, an air navigation service provider at 
certain UK and overseas aerodromes.  

NextGen A wide ranging transformation of the entire USA air transportation 
system to meet future demand and avoid gridlock of the sky and in 
the airports. 

Non-Radar 
Separation 

The separation used when aircraft position information is derived 
from sources other than radar. (ICAO) 

O  

Operational 
Control 

The exercise of authority over the initiation, continuation, diversion or 
termination of a flight in the interest of the safety of the aircraft and 
the regularity and efficiency of the flight. (ICAO) 

Operational 

Requirement 

The basic operational need in the aeronautical environment from the 
air traffic service perspective. 

P  

Performance-
based 
Navigation 

Performance-based Navigation (PBN) represents a shift from sensor-
based to performance-based navigation.  PBN specifies that aircraft 
RNP and RNAV systems performance requirements be defined in 
terms of accuracy, integrity, availability, continuity and functionality 
required for the proposed operations in the context of a particular 
airspace when supported by the appropriate navigation infrastructure. 
(ICAO) 
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Primary Radar A surveillance radar system which uses reflected radio signals. 
(ICAO) 

Provider (of an 
Air 

Traffic Service) 

A person nominated by an aerodrome or other authority to provide an 
air traffic service. The Provider will usually be a legal entity such as a 
company and it is to this entity that the ANO refers in the legal form of 
a 'person'. 

Q  

QNH Altimeter sub-scale setting to obtain elevation when on the ground. 
(ICAO) 

R  

Radar A radio detection device which provides information on range, 
azimuth and/or elevation of objects. (ICAO) 

Radar Approach An approach in which the final approach phase is executed under the 
direction of a controller using radar. (ICAO) 

Radar Clutter The visual indication on a situation display of unwanted signals. 
(ICAO) 

Radar Contact The situation which exists when the radar position of a particular 
aircraft is seen and identified on a situation display. (ICAO) 

Radar 
Separation 

The separation used when aircraft position information is derived 
from radar sources. (ICAO) 

Radial A magnetic bearing extending from a VOR/VORTAC/TACAN. 

Reliability The ability of a system to perform a required function under given 
conditions for a given time interval. 

Reporting Point A specified geographical location in relation to which the position of 
an aircraft can be reported. (ICAO) 

Risk The combination of the probability, or frequency of occurrence of a 
defined hazard and the magnitude of the consequences of the 
occurrence. (British Standard BS 4778) 

Risk 
Assessment 

Assessment to establish that the achieved or perceived risk is lower 
or equal to an acceptable or tolerable level. 

RNAV Area Navigation is a method IFR navigation that allows an aircraft to 
choose any course within a network of navigation beacons, rather 
than navigating directly to and from the beacons. 

Runway A defined rectangular area on a land aerodrome prepared for the 
landing and take-off of aircraft. (ICAO) 

S  

Safety 
Assurance 

 All planned and systematic actions necessary to afford adequate 
confidence that a product, a service, an organisation or a functional 
system achieves acceptable or tolerable safety. (EC2096/2005) 

Safety Critical An item or system the failure of which could lead to, or directly 
contribute to, the possibility of an accident or serious loss of 
functionality, integrity, or safety margins will be identified as safety 
critical. 
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Safety Objective  A qualitative or quantitative statement that defines the maximum 
frequency or probability at which a hazard can be expected to occur. 
(EC 2096/2005) 

Safety Policy A safety policy is a declaration of a general plan of action set by the 
authority of management. 

Safety 
Regulatory 

Requirements 

The requirements established by Community or national regulations 
for the provision of air navigation services or ATFM and ASM 
functions concerning the technical and operational competence and 
suitability to provide these services and functions, their safety 
management, as well as systems, their constituents and associated 
procedures. (EC 1315/2007) 

Secondary 
Surveillance 

Radar 

A surveillance radar system which uses transmitters/receivers 
(interrogators) and transponders. (ICAO) 

Shall (is to, are 
to, and 

must) 

The requirement or instruction is mandatory. Should means that it is 
strongly advisable that an instruction or action is carried out, it is 
recommended or discretionary. It is applied where the more positive 
„shall' is unreasonable but nevertheless a provider would need good 
reason for not complying. 

Single European 
Sky 

SES – A European Commission initiative by which the design. 
Management and regulation of airspace will be harmonised 
throughout the European Union. 

Single European 
Sky ATM 
Research 
Programme 

SESAR -  The Single European Sky Air Traffic Management 
Research (SESAR) programme is a pooling of current research and 
development efforts, which aims to develop a pan-European system. 

SESAR Joint 
Undertaking 

The Public – Private partnership to manage the development work 
associated with all the SESAR projects.  

Situation Display An electronic display depicting the position and movement of aircraft 
and other information as required. (ICAO) 

Specification A precise technical definition of the required parameters or 
performance to be achieved. 

Surveillance 
Radar 

Radar equipment used to determine the position of an aircraft in 
range and azimuth. (ICAO) 

T  

Temporary ATS 
unit 

An ATS unit established to provide a service associated with a 
Special Event and normally comprising no more than 7 consecutive 
days of air operations. 

Terminal Control 
Area 

A control area normally established at the confluence of ATS routes 
in the vicinity of one or more major aerodromes. (ICAO) 

Track The projection on the earth‟s surface of the path of an aircraft, the 
direction of which path at any point is usually expressed in degrees 
from North (true, magnetic or grid). (ICAO) 
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Transponder A receiver/transmitter which will generate a reply signal upon proper 
interrogation, the interrogation and reply being on different 
frequencies. 

V  

Very Light Jets VLJ 

Visibility Visibility for aeronautical purposes is the greater of:  

a) the greatest distance at which a black object of suitable 
dimensions, situated near the ground, can be seen and recognised 
when observed against a bright background; 

b) the greatest distance at which lights in the vicinity of 1000 
candelas can be seen and identified against an unlit background. 
(ICAO) 

NOTE 1: The two distances have different values in air of a given 
extinction coefficient and the latter b) varies with the background 
illumination. The former a) is represented by the meteorological 
optical range (MOR). 

NOTE 2: The definition applies to the observations of visibility in local 
routine and special reports, to the observations of prevailing and 
minimum visibility reported in METAR and SPECI and to the 
observations of ground visibility. 

Visual Approach An approach by an IFR flight when either part or all of an instrument 
approach procedure is not completed and the approach is executed 
with visual reference to terrain. (ICAO) 

Visual Approach 

Procedure 

A series of predetermined manoeuvres by visual reference, from the 
initial approach fix, or where applicable, from the beginning of a 
defined arrival route to a point from which a landing can be 
completed and thereafter, if a landing is not completed, a go around 
procedure can be carried out. (ICAO)  
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Glossary of Abbreviations  

AAIB   Air Accident Investigation Branch 

ABS   Anti-Blocking System 

ACC   Area Control Centre 

ADC   Aerodrome Control 

ADF   Automatic Direction Finder 

ADS   Automatic Dependent Surveillance 

AFPEx  Assisted Flight Plan Exchange 

AFIS  Aeronautical Flight Information Service 

AFTN   Aeronautical Fixed Telecommunications Network 

A/G   Air/Ground 

AGL   Aeronautical Ground Lighting 

AI   Articulation Index 

AIS   Aeronautical Information Service 

AMAN  Arrival Management 

AMC   Acceptable Means of Compliance 

AMC  Airspace Management Cell 

amsl   Above Mean Sea Level 

ANO   Air Navigation Order 

ANS  Air Navigation Service 

ANSP   Air Navigation Services Provider 

AOC   Air Operators Certificate 

APC   Approach Control 

APHAZ  Aircraft Proximity Hazard 

ASM   Airspace Management 

ASMI   Aerodrome Surface Movement Indicator 

ASR   Altimeter Setting Region 
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ATA   Actual Time of Arrival 

ATC   Air Traffic Control 

ATCC   Air Traffic Control Centre 

ATCI   Air Traffic Control Investigation 

ATCO   Air Traffic Control Officer 

ATCU   Air Traffic Control Unit 

ATFM   Air Traffic Flow Management 

ATIS   Automatic Terminal Information Service 

ATM   Air Traffic Management 

ATN   Aeronautical Telecommunication Network 

ATS   Air Traffic Service 

ATSIN   Air Traffic Service Information Notice 

ATSD   Air Traffic Standards Division 

ATSU   Air Traffic Service Unit 

ATWP  The Future of Air Transport White Paper 2003 

C 

CAA   Civil Aviation Authority 

CAP   Civil Aviation Publication 

CAS  Controlled Airspace 

CAT   Category 

CAT  Commercial Air Transport 

CCD  Continuous Climb Departures 

CCO  Continuous Climb Operations 

CCTV   Closed Circuit Television 

CDA  Continuous Descent Approaches 

CDO  Continuous Descent Operations 

CIE   Commission Internationale De L‟Eclairage. 
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CIMO   Commission Instruments & Methods of Observation. 

 

CNS  Communication Navigation and Surveillance 

CPRE  Campaign to Protect Rural England 

CRT   Cathode Ray Tube 

CPDLC  Controller Pilot Data Link Communications 

CSU   Categorisation and Status Unit 

CV   Curriculum Vitae 

CVOR   Conventional VHF Omni-directional Ranger 

CW   Carrier Wave 

D 

DAP  Directorate / Director of Airspace Policy 

DDM   Difference in Depth of Modulation 

DDS   Data Display System 

D/F   Direction Finding 

DFIS   Digital Flight Information Services 

DfT   Department for Transport 

DFTI   Distance from Touchdown Indicator (also known as Aerodrome Traffic 

Monitor) 

DLIC   Data Link Initiation Capability 

DME   Distance Measuring Equipment 

DOC   Designated Operational Coverage 

DVOR   Doppler VHF Omni-directional Ranger 

E 

EASA   European Aviation Safety Agency 

EC  European Commission 
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ECAC  European Civil Aviation Conference 

EDDS   Electronic Data Display System 

EMC   Electro Magnetic Compatibility 

Et   Illuminance Threshold 

ESARR  EUROCONTROL Safety Regulatory Requirement 

EU  European Union 

EUROCAE  European Organisation for Civil Aviation Electronics 

F 

FAA  Federal Aviation Administration (USA) 

FAS  Future Airspace Strategy 

FAB  Functional Airspace Block 

FIR   Flight Information Region 

FMEA   Failure Modes and Effects Analysis 

FMECA  Failure Modes, Effects and Criticality Analysis 

FPPS   Flight Plan Processing System 

FPS   Flight Progress Strip 

ft   Foot (feet) 

FUA  Flexible Use of Airspace 

G 

GA  General Aviation 

GAT   General Air Traffic 

GBAS  Ground-Based Augmentation System 

GHG  Greenhouse Gas 

GMC   Ground Movement Control 

GMR   Ground Movement Radar 

GNSS  Global Navigation Satellite System 
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H 

HF   High Frequency 

HMI   Human Machine Interface 

hPa   Hectopascal 

I 

IATC   Inspector Air Traffic Control 

IATS   Inspectorate of Air Traffic Services 

i/c   In charge 

ICAO   International Civil Aviation Organisation 

IFACTS Interim future area control tools support 

IFR   Instrument Flight Rules 

IISLS   Improved Interrogation Side Lobe Suppression 

ILS   Instrument Landing System 

IMC   Instrument Meteorological Conditions 

INS   Inertial Navigation System 

IPC  Infrastructure Planning Commission 

IPCC  Intergovernmental Panel on Climate Change 

IR  Implementing Rule (SES, EASA) 

IRVR   Instrumented Runway Visual Range 

ISLS   Interrogation Side Lobe Suppression 

ITU   International Telecommunication Union 

J 

J&I  Joint and Integrated 

K 

kg   Kilogramme 

km   Kilometre(s) 

km/h   Kilometres per hour 
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kt   Knots 

L 

LAC  London Area Control 

LAQ  Local Air Quality 

Lat   Latitude 

LCI   Landing Clearance Indicator 

LDA   Landing Distance Available 

Long   Longitude 

LVP   Low Visibility Procedures 

M 

MATS   Manual of Air Traffic Services 

mb   Millibars 

Met   Meteorology/Meteorological 

METAR  Aerodrome Routine Meteorological Report 

MF   Medium Frequency 

MID   Middle point on a runway 

MLS   Microwave Landing System 

MNR   Minimum Noise Route 

MoD  Ministry of Defence 

MOR   Mandatory Occurrence Report 

MOR  Meteorological Optical Range 

MTBF   Mean Time Between Failure 

MTBO   Mean Time Between Outages 

MTD   Moving Target Detection 

MTI   Moving Target Indicator 

MTTR   Mean Time To Repair 
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N 

NATS   National Air Traffic Services Limited (see Definition). 

NDB   Non-Directional Beacon 

NM   Nautical Mile 

NMF  Network Management Function 

NOTAM  Notice To Airmen 

NPS  National Policy Statement 

NSA  National Supervisory Authority 

O 

OPC   Operational Control 

OR   Operational Requirement 

P 

PAPI   Precision Approach Path Indicator 

PBN  Performance-based Navigation 

PE   Primary Echo 

PES   Proposed Eurocontrol Standard 

PFE   Path Following Error 

PFN   Path Following Noise 

PIATS   Principal Inspector of Air Traffic Services 

P-RNAV Precision Area Navigation 

PRF   Pulse Repetition Frequency 

PSIL   Perceived Speech Interference Level 

PSR   Primary Surveillance Radar 

PTT   Press To Talk 

Q 

QNH   The pressure to be set on the sub-scale of an aircraft altimeter that would 

read the aerodrome elevation if the aircraft were on the ground at that 
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aerodrome. (ICAO Abbreviations and codes Doc. 8400) 

 

R 

R&TTED  Radio and Telecommunications Terminal Equipment Directive 

RAF   Royal Air Force 

RFFS   Rescue and Fire Fighting Service 

RN   Royal Navy 

RNAV  Area Navigation 

RNP  Required Navigation Performance 

RPM   Revolutions per minute 

RPS   Radar Position Symbol 

RSLS   Receiver Side Lobe Suppression 

RSS   The Square-root of the Sum of the Squares 

R/T   Radio Telephone 

RTF   Radio Telephone Facility 

RVR   Runway Visual Range 

S 

SAR   Search and Rescue 

SARPs  Standards and Recommended Practices (ICAO) 

SBO   Side Band Oscillator 

ScOACC  Scottish and Oceanic Area Control Centre 

SDM   Sum of the Depths of Modulation 

SES   Single European Sky 

SESAR Single European Sky ATM (Air Traffic Management) Research 

SI   Supplementary Instruction 

SID   Standard Instrument Departure 

SIL   Speech Interference Level 
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SMGCS  Surface Movement Guidance and Control System 

SMR   Surface Movement Radar 

SMS  Safety Management System 

SPI  Safety Performance Indicators 

SRA   Surveillance Radar Approach 

SRATCOH  Scheme for the Regulation of Air Traffic Controllers‟ Hours 

SRG   Safety Regulation Group 

SSC  Single Sky Committee 

SSE  Safety Significant Event 

SSR   Secondary Surveillance Radar 

STO   Station Telecommunications Officer 

STP   Stop end of a runway 

SVFR   Special Visual Flight Rules 

SWIM  System Wide Information Management 

T 

TBS  Time Based Separation 

TDZ   Touch Down Zone (Runway) 

THD   Total Harmonic Distortion 

TLS   Target Level of Safety 

TMA   Terminal Manoeuvring Area 

TMZ  Transponder Mandatory Zone 

TOI   Temporary Operating Instruction 

U 

UAV  Unmanned Air Vehicle 

UAS  Unmanned Air Systems 

UHF   Ultra High Frequency 

UKAB  United Kingdom Airprox Board 
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UTC   Universal Co-ordinated Time 

 

V 

VCCS   Voice Communications Control Systems 

VCR   Visual Control Room 

VDF  VHF Direction Finding 

VDU  Visual Display Unit 

VFR   Visual Flight Rules 

VHF   Very High Frequency 

VLJ  Very Light Jets 

VMC   Visual Meteorological Conditions 

VOR   VHF Omni-directional Range 

VSWR  Voltage Standing Wave Ratio 

 

 

 

 

 

 

 

 

 

 


