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ABSTRACT 
The UK is currently undertaking a process of airspace modernisation, which has revealed 
potentially competing objectives for the management of aircraft noise impacts. Communities at 
some airports are concerned about the fairness of potential outcomes in terms of changes to the 
pattern of aircraft noise exposure. 

This research draws upon in-depth community focus groups where the fairness and equity 
of different airspace change concepts for a fictitious departure route were discussed using a 
virtual airport scenario. These discussions revealed a preference of minimal change compared to 
the existing patterns of noise exposure, where the use of a number above metric (N65) was 
particularly helpful in allowing participants to understand the implications of different airspace 
change options on the spatial distribution of noise on the ground.  

The paper demonstrates how N65 data can be used to summarise the consequences of 
different airspace change options, supporting stakeholders in assessing the relative distributional 
fairness of each proposal.  Such transparency around the consequences of airspace change 
proposals enhances informational fairness and can help build trust in the procedural fairness of 
airspace decision-making leading to more socially acceptable outcomes (or the least socially 
unacceptable outcomes). 

 
1.  INTRODUCTION 

The UK has embarked on a radical process of Airspace Modernisation to optimise the 
benefits from the adoption of performance-based navigation (PBN) that has been gradually 
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• Airspace users  
• Technology  
• Policy  
• Capacity 
• Emissions 
• Noise  

 
Despite apparent clarity on these design principles (DPs) two key omissions looked set to 

reduce the value of this consultation stage on subsequent stages in the UK CAA process of 
airspace change development and implementation. First, there was a general lack of 
ranking/prioritising design principles which, it was concluded, would likely make the process 
of trading-off between principles very challenging, particularly where DPs appear to be 
conflicting such as the preference for dispersing tracks, whilst attempting to minimise the 
number of people overflown. Second, there appeared to be very little discussion, let alone 
agreement on how to capture performance against specific noise-related DPs using metrics that 
describe operations and their noise consequences (to allow the relative merits of different 
airspace change options to be illustrated and informed decisions made). Again, this conclusion 
indicated the subsequent appraisal and consultation around specific airspace change proposals 
would be all the more problematic. 

The research reported here seeks to address these two omissions by engaging directly 
with noise affected communities around one UK airport to better understand perceptions of 
the (un)fairness of different patterns of the lateral distribution of aircraft resulting from 
airspace change concepts. Specifically, it sought to develop metrics to capture critical features 
of changes to the noise environment which appear to influence perceptions of (un)fairness and 
thus the risk of socially unacceptable outcomes from the airspace modernisation process. 

 
2.  EXPLORING DISTRIBUTIONAL (UN)FAIRNESS    

In their paper linking concepts of social justice to aircraft noise exposure Hauptvogel et 
al4 explain that perceptions of distributional fairness are influenced by the balance between the 
costs and the benefits of a change (Figure 2). However, the perception of the relative merits of 
costs and benefits will vary between individuals and thus it is essential to engage with groups 
of residents as to their interpretation of the fairness (or otherwise) of changes in the 
distribution of aircraft noise in order to inform the assessment of airspace change options and 
the ultimate decisions as to the outcomes. Our work set out to do just that by presenting groups 
of residents in a focus group setting with a virtual airport with which it was possible to explore 
perceptions of different airspace change concepts compared to a ‘baseline’ position 
representative of the current conventional distribution of aircraft around a route centreline. 

 

 
Figure 2: Illustration of balancing the individual cost-benefit ratio (from Hauptvogel et al) 



‘baseline’

Replication of the conventional route –

Limited dispersal of movements within the NPR –

Wider dispersal within the NPR with noise consequences beyond –

Extensive sharing via a new route –
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patterns of increases and decreases in aircraft noise event outcomes. Participants were willing 
and able to express preferences and it became possible to relate these to changes in the spatial 
distribution of increases and decreases in N65 events to perceptions of fairness. Although each 
focus group was composed of participants drawn from areas experiencing different levels of 
exposure to aircraft noise around a UK airport (including some with no overflights and 
relatively little/no aircraft noise exposure), there was general consensus as to the opinions 
expressed in regarding the range of concepts presented for aircraft movement distribution: 

 
•Concentration of aircraft movements along existing route centrelines was considered 
unreasonable as those already most exposed to aircraft noise would experience an 
increase in their noise burden  
• Some limited sharing of the burden of aircraft noise events could help overcome 

adverse perceptions of concentration 
• Focusing the spreading among populations currently experiencing some noise 
exposure could allay concerns over the extent of change against expectation 
• The greater the extent of change (in the number and proportion of louder events), the 
more concerns are raised about impact/unacceptability. Thus, where dispersal options 
extend over wider areas (concepts 3 and 4) increasing concerns are raised about (for 
example): 

o Change against the expectations of residents 
o Conflict with existing land uses/designations (e.g. contrast with AONB features) 
o Likelihood of overflying populations with no or only limited experience of 
aircraft noise 
 

Significantly, whilst the original intention of the focus groups was to use the virtual 
airport and associated airspace change concepts to explore perceptions of fairness and equity, 
responses to the airspace concepts focused on the issue of the fairness/unfairness of outcomes 
compared to the baseline almost exclusively. This appeared to be motivated by concerns over 
the extent of change compared to an existing unequal distribution of noise events 
represented by the baseline, rather than by a desire to establish more equitable distribution 
of movements across surrounding populations which, given the unequal distribution in the 
baseline, would have entailed significant change for most communities. Thus, perceptions of 
distributional fairness in the case of change to a pre-existing distribution of noise events 
was dominated by the extent of change and not the establishment of more even (equal) 
distribution of noise events. 

In this respect the N65 information proved particularly useful as it: 
• Demonstrated sensitivity to relatively small changes in the lateral distribution of 
aircraft movements within a route, not picked up by Leq measures.  
• Highlighted those areas experiencing increases or decreases in noise events 
resulting from a change in the lateral distribution of aircraft movements 
• Illustrated change patterns strongly reflecting the perceptions of distributional 
changes and impacts, thereby aiding understanding of the consequences of specific 
changes to aircraft movement patterns 
• Had the power to illustrate the geographical extent and consequence of 
concentration and sharing regimes, providing the basis for transparent and 
comprehensive engagement with populations potentially affected by ACPs at different 
airports. 

 
3. USING N65 DATA TO ILLUSTRATE THE EXTENT OF CHANGE 
The focus group outcomes demonstrated that, at least in the context of airspace change where 
there is an existing distribution of aircraft, change in the spatial distribution of aircraft noise 
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(events) lies at the heart of perceptions of fairness. The challenge for the researchers was 
therefore to devise a means by which the use of N65 data could supplement the existing 
CAP1616 process which currently is dominated by the assessment of total/aggregate change 
(using Leq metrics), by illustrating more explicitly the extent of change in the distribution 
of noise events (N65) and the populations affected by that change.  
 Given the importance attached to the extent of change a stepwise approach was  
designed to enhance community understanding of the implications of airspace changes, 
thereby empowering engagement in decisions that will ultimately affect them. This approach 
follows a logical path from: 

1. An illustration of the spatial location of aircraft movements; through 
2. The modelling of N65 heat map outcomes and change using flight track data; to 
3. The characterization of the extent of N65 change by defining change bands and 

thresholds for change categories; and  
4. Spatial presentation of N65 change categories; and finally 
5. Quantifying populations in each change category – understanding the impact on people 

 
3.1. Spatial and narrative presentation of options 
The first step is to illustrate the options and provide an explanation of the basis for these 
options. An example illustration is shown below for the three airspace design concepts (Figure 
5): 

 • Minimal change – the option that represents the minimum change to routes within the 
constraints of the PBN technology from the existing structure. 

• Minimise population exposed – adopting an approach that seeks to actively 
concentrate flight paths and avoid population by introducing a new route.  

• Sharing – an option that seeks to share aircraft across two areas.   
 

 
Figure 5: Airspace proposal illustrations with key goal intent (baseline at the top) 

 
3.2. Spatial presentation of N65 and N65 change heatmaps 
The second step is to illustrate the N65 spatial distribution for each of the options (and the 
baseline) and N65 change heatmap (relative to the baseline case). This is to simply illustrate 
the spatial pattern of noise events and change (Figure 6).  



3.3. Illustrating the extent of change in N65 events



3.4. Spatial presentation of N65 change categories

3.5. Spatial and aggregate understanding of the consequences for local people

–



insights as to the impact on the total noise load, its distribution and the
extent of change can be gained from introducing the concept of ‘Person Events’

–



4.   FINAL COMMENTS AND CONCLUSIONS

• “PEI change”
•
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aggregate noise consequences. We argue that such an assessment can be used to refine 
proposals and also in their transparent presentation to communities, enabling more effective 
dialogue intended to promote community influence over final airspace change decisions.  

A word of warning! Our study has shown that the risk of socially unacceptable outcomes 
from airspace processes is linked to perceptions of the extent of change to the noise 
environment and its distribution; however, how risk is linked to the direction of change in 
objective noise measures is intimately bound up with community preferences for a type of 
change – it may be in other circumstances, at other airports, communities see benefit in 
concentrating noise away from centres of population. Nevertheless, the suite of assessment 
tools proposed here is still relevant, simply their relationship to the risk of socially 
unacceptable outcomes changes. Thus, whilst the assessment framework may be universally 
applicable the link to perceptions of fairness and thus the (un)acceptability of outcomes needs 
to be explored with communities at every airport location. Similar comments can be made 
about the need to tailor the N-above threshold and associated banding of N65 change and 
changes between categories, to local circumstances 
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