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Exploring the concept of fair and
equitable distribution 1o minimise social
unacceptabllity of airspace design opfions

Summary of Research

The information provided in these slides specifically refers to research undertaken
by Anderson Acoustics and Manchester Metropolitan University for London
Gatwick, and should strictly not be re-purposed, taken out of context, or misused.
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FED2 Purpose and objective

Campaign gro ' ikport advocate for a “fair and equitable distribution (FED)”

of aircraft noise, ¢
significant adverse €
often been met with adverse
guidance, focusing instead

result in concentrated aircraft routes and has
ty response. Current UK policy lacks specific FED
ise impacts.

Purpose

To understand how airspace design options
influence those features that impact perception
of fairness and equity to inform more socially

acceptable airspace modernisation. eir metrics that influence perception of

concepts of fairness.
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Concepts of fairness

Social justice resear@hi@istinguishes between different forms of fairness.

Distributional

fairness

Procedural
fairness

Informational (and

interpersonal) fairness

With aviation noise decisions, this
relates to individual response or
judgment on the fairness of the
(change in) distribution of
overflight or noise burden across a
geographical area or population -
weighing up perceived benefits
and dis-benefits of a change.

In this context this is not monetary
judgement (in the traditional cost-
benefit analysis sense — although

this may feature in compensation
discussions).

Peoplegdre not only concerned
withithe outcomes of aggélecision,
but, more importaftly with the
pfoceduresdghaitead o the
decisiof.

Research on the faif process gffect
suggests that a faif processdmight
have more influence onthe overall
fairness evaluation thahn the
outcome itself.

Informational fairness describes the
quality of the explanations given

to the affected people that justify
the reason for the application of a
certain decision-making procedure
or the distribution of the outcome in
a certain way.

Intetpersonal fairness focuses on
the degdiee to which people are
tre@ted withypoliteness, dignity, and
fespect by the decision- making

party.
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Key work stages

Q Methodology
An innovative approach helped
fo reveal the influence of
afttitudes, including understanding
potential groupings of common
aftitudes, and preferences on the
perception of fairness

_N—

Expert Review Stakeholder CNG Community Focus Groups Development
Group (ERG) Focus Group Fundamentals Fundamentals (FG) and testing of
(SFG) Workshop (CFW)" Workshop (CFW) supplementary
Four members W W, 13 community approach
with diverse N f@Cus groups,
experience engaging over
reviewing fasks, Workshops gathered feedback from 180 mempess,

Progress, key stakeholders on features, concepts, énd used a Final report
outcomes, and barriers to mitigating aircraft noise. virtual airport published
additional Used to develop test material for FG's. fo explore end of

considerations, concepfs.
and project
report.
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Focus Groups



Location of focus groups

13 community focus

oups engaging 130 independently selected members

East Deps / West Arrs / East Arr:
East Deps Near
Not overflown and rural

Not overflown but could be in

West Arrs / East Arrs
West Arrs / East Dep

West Deps / East Deps N
West Deps Near - Inside 55 LDEN & 45 LNight
West Deps far / East Arrs High

side 55 LDEN & 45 LNight

Dunsfold  Ajfold

Alfold

Crossways

Ewhurst Green

Walliswood
Okewood Hill

Ellen’s Green
Rudgwick

Tisman's
Common

Barns Green

1
~ Brooks Green

Capel

~ -Bough chiddi dingstone
L.l Beech  Causeway v Tonbridg
i Chiddingstone:

Russ hill

Horsted Keynes
~ Danehi

HAY. mkagwg%

" Scayne's Hill Fletching
Whelsfield ey
. Green Chailey
South Street
0 125 25 5 75 10
Miles

Contains OS data © Crown Copyright and database right 2020

Although each focus group
was composed of
parficipants 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 o the opinions
expressed regarding the
range of concepts
presented for aircraft
ovement distribution.
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Use of virtual airport critical to success of FGs

Use of a virtual airpogt e illustrate different aircraft distributions and their

persal of movements across the NPR Removing reference to
specific locations reduced
NIMBY bias and enabled
discussions to reflect on the
overall fairness for different
patterns of increases and
decreases in aircraft noise
event outcomes.

Participants were willing
and able to express
preferences for different
distributions of aircraft, and
ecame possible to link
preferences to
changes in an objective
noise metric (Né5s)

3. Wider dispersal within the NPR 4. Extensive sharing via @ ne

O
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What did each concept reveal?

Concept 1.

1. Replication of th

NPR L

1.5km

Baseline

S ——
+/-500m
H
i

onventional rout

of conventional route — concentration around cenftreline

Exposing already most affected to more noise
events was considered unfair/ unreasonable,

®

exacerbating existing inequalities — even where
concentration results in overall less people
exposed.

= form of spreading of the burden of aircraft
ments was seen to be an improvement over
ating existing route centrelines if that leads

Concept 1

CEELS S

V

is feature would be
ases in air traffic over

noise that may be pres
exacerbated by any j
fime.
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What did each concept reveal?

Concept 2: Limited diSpersal of movements across the NPR with precision sub-routes

2. Limited dispersa ovements acrg
I? Generally positive response 2 Concept 2 indicating

that some limited degree of sharing removed some of
the burden on the most noise affected and avoided
the negative consequences of the concentration
associated with Concept 1.

H
NPRL NPR CL
: ! TN '

‘ i

i
H
i
i

fiers to this position include consideration of the
ber of people (as well as areas) affected and the

Baseline Concept 2

‘pu‘“sﬁ»f?'?’éﬁg #
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What did each concept reveal?

Concept 3: Wider di sal within the NPR with additional precision sub-routes

Concept 3, infroducing a greater degree of sharing
than 2, met with more mixed reaction than that to
2. Benefits of wider spreading of noise burden
acknowledged by some, others highlighted that
the degree of change more noticeable and felt
across wider areas, some of which may not have
usly experienced much aircraft noise.

3. Wider dispersal

NPRCL NPRR

NPRL

isk of social unacceptability appears to
Baseline Concept 3 i
\ c e e :‘ IR fected, and nature of the
PEPALE P e . . .
2 r _ - reas with previously little

se features if

(un)acceptability):

X &

Anderson  Metropolitan
Acoustics University



What did each concept reveal?

Concept 4: Extensive@haring via a new route.

4. Extensive shari a a hew route This Concept 4 divided opinion more than Concept 3.
Whilst some participants felf that this more extensive
sharing of air traffic was fairer, most highlighted the
likely opposition to this scenario — new people, never

been overflown, not fair.

Il, the responses to Concept 4 reinforced those
Concept 3, namely that the larger the perceived
e of change, and contrast with expectations, the

Baseline Concept 4 ater the ocially unacceptable outcomes.
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A role for event-based meirics highlighted

65 changes enabled understanding of important features
uenced perceptions of fairness — shedding light on

Spatial presentation
of noise distribution
relative merits o

lllustrate important features of noise
distribution changes influencing
perceptions of fairness - offers
opportunity to enhance
tfransparency around
consequences of ACPs.

® Né5 metric easily una
reflecting perception of'e
experience of aircraft noise.

® Né5 sensitive to relatively small
changes in aircraft lateral
distribution within a route that are
not picked up by Leq.

Overlaid with pop data, could be
extended to quantifying benefits/
disbenefits by calculating changes
in number of person events thereby
contributing to decision-making
ound compensation/mitigation
on a full understanding of
ions and populations
adversely affected by distribution
changes in the distribution

* Spatial change in N65 highlights Ui
areas experiencing increases or :
decreases in events resulting from a
change in distribution of aircraft e , N
movements. These change patterns \ R
were understood and reflected <
community perceptions of
distributional changes and impact.

* Power fo illustrate the geographical
Baseline Concept 4
extent and consequence of \ Fanal o
concentration and sharing regimes. < : *

-~

® Change illustrations support
fransparent engagement critical to
informational and procedural
fairness.

Difference
“ oo o
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Understanding Distributional fairness

Key Findings.

Fair and/or equitable?

The perception of distributional faitness was
dominated by the extent of change from that
currently experienced, NOT establishment of
more even (equitable) distribution of noise

events.

Local people were consistent in indicating
there is an underlying assumption that all the
Balanced Approach possibilities would be
utilised to minimise the noise impact of any
lateral distribution options discussed (quieter
aircraft, optimised departure and arrival

vertical profiles, etc).

Change in spatial distribution
of aircraft noise (events) lies at

the heart of perceptions of
fairness.

Airspdce designs that resulffin minimal
change in the redistribution of the burden of
dircraft noiseglpresented asif€hanges in event-
basedgmeirics)‘andyideallyréduce the burden
for those that are already most affecteddire ot
lower risk of being perceived as distributionally

unfair, and socially unacceptablef

In airspace design terms thisdmplies that
some form of limited spreadipng of aircraft
movements around areas already overflown
is likely to be considered a less socially

unacceptable outcome than:

. allowing aircraft to concentrate around
existing route cenfrelines through more

precise and consistent navigation, or

. for new areas to be overflown by similarly

concentrated flows of aircraft

There is a spectrum of risk
of social unacceptability

associated with the perception
of distributional fairness

Risk is lowered with some form of limited
sharing that more closely reflects the existing
distribution of the noise burden, whilst
delivering noise reduction for those who

are most exposed.

Risk is higher with more geographical extensive
sharing and/or when new people are exposed
to aiferdiif noise, or when those who are

curiénitly'Bureened the most, take an increase

igfNoise exposure (increased concentration).
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Distributional fairness

Key Findings.

Unfair for health burden to

increase

There was consensus that it would be
considered unfair for the burden on those
currently most significantly at risk of adverse
health outcomes to increase further, even if this
means larger numbers of people overall are

exposed to lower noise levels.

The latter was regarded as a fairer outcome
ONLY if the burden on the most exposed is
reduced along with the associated risk of
adverse health outcomes.

Secondary features influence

acceptability and moderate
risk.

Whilstthe geography of redistribution was
considered of primary imperfdnee, focus
group discussions alsefidentified’several
sgcondary fagtors that couldmoderate the
percepiidn of distrioutiondlfunfairness and
therefaré moderdte risk.

These included land-uge/designatigh, the
urban-rural divide, andiihe extedi torwhich
forecast changes conflicted withsocial
expectations of living in anf@rea.

The extent to which these secondary factors

moderate the risk is unclear but the extent of

the relative importance of these should be
revealed when specific ACPs are discussed

with communities.

Caution on wider sharing to

provide relief/respite

The interaction between the perception of
fairness from sharing over wider geographic
areas and measures that could be infroduced
to provide noise relief/respite and
compensation is unclear at this time and may
only be revealed when specific ACPs are

discussed with communities.

It is evident from respite studies (Porter et al,
2023) that there should be caution applied to
thejpresentation of respite as a benefit to
people whe are currently not burdened by

airéraffnoise.
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Spectrum of risk of of social unacceptability associated
with the perception of distributional fairness

Airspace designsdhat result in minimal change in the redistribution of the burden of aircraft noise (presented
as changes in évent-based meifics) anddminimise increases for those that are already most affected are at
lower risk of being pérceiveddas distributionallypunfair, and socially unacceptable.

Higher risk Lower Risk: Higher Risk:
Sore form of limited sharing that more closely reflects the Wider geographically extensive
existimg distribution of the noise bura@n, whilst delivering noise sharing and/or when new people
reduction for those wiio are'most exposed. are exposed to aircraft noise,

When those who are currently burdened
the most, take an increase in noise
exposure (increased concentration).
——— — — — —

—_ = ~o ’——_ _—n\ ’——_-——‘\\ ’——_ S
~ - ~ - ~ -
7N ”

8 Wider Shafing < New Routes

~

- Concentration >{ LimitedSharing

Lowe' Risk

Concentration of aircraft
movements along existing route
cenfrelines 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.

Some form of limited spreading
of aircraft movements around
areas already overflown is likely
to be considered a less socially
unacceptable outcome than
allowing aircraft to concentrate
around a route centreline as a
result of more precise and
consistent navigation.

Higher Risk

As dispersal options exténd @ver wider areas increasing concerns raised about:
* Change against eXpectations

* Conflict with exisfing lénd uses/ designations(e.g. AONB features)

* Likelihood of@verflying people with no/limited experience of aircraft noise

As sharing bec@mes more geographically extensive (whether this be to distribute aircraft
across existing NPRs or to share the noise burden over a wider area with the addition of
new routes) the point(s) at which perceived benefits from sharing become outweighed by
concerns over sharing is unclear and might only be revealed when specific ACPs are
discussed with communities.
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Informational and Procedural Fairness

Study highlighted thefrele of informational and procedural fairness during overall
engagement progessesitireducing risk of socially unacceptable airspace redesign.

An environment of mistrust

A number of comments were reegived
in the FGs indicating a mistrust or
cynicism over consultation associated
with historic changes arising from
airport developments and aviation
growth more generally.

This demonstrates that the CAP1616
process will take place in an
environment of resistance to change
and thus must adopt as fransparent a
position as possible if frust is o be built
up with communities over the process

and outcomes of decision-making.

Event-based metrics -

meaningful and relatable

MaienalSiused in theffocus groups revealed the greater
ufility of Naiselewent metrics (compared with average noise
level metricsthat are primary metricsfim the CAP1616
process) toffransparently communi€aie noise distribution
changesfn fhe groungdi @meaningful, understandable,
and reldiable mafner (eharacteristies of information
fairness) thdfisreflective@f residenis’ lived expegience!

Such transparency enhances infermationaldairness and can
help build trust in the procedural fairnessfofairspace
decision-making leading to more soci@llyccceptable

outcomes (or the least socially ungeeeptable outcomes).

Event-based metrics -

greater depth to
negotiation

Insights provided by event-based
metrics could also add greater depth to
negotiation over the appropriateness or
otherwise all airspace change opfions,
including ‘concentrate and avoid’
options for route changes being

considered by some airports under AM.
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Informational and Procedural Fairness

Realising conftributiofsde, informational and procedural fairness

Genvuine options

Influence over final decision

Growth could erode benefits

For these beneficial outcomes Toi@rise from
future public engagement by airspace
change sponsors over ACPs, the latter must
allow for the presentation of a range of
genuine options (i.e. ones that are
operationally viable), where the
consequences of each are presented
fransparently including explicit illustration of the
spatial pattern of increases and decreases in
noise events. This will enable full scrutiny of all
options, including any preferred by the
airspace change sponsor, and empower

communities to express their preferences.

Providing opportunity for these preferences to
ihfluence theffingl decision over the selection
ofispecific/ACPS should enhance procedural
and\informational fairness, coatributing to
more socially acceptabi€ouicomes and,
oyeriime, helpingfo rebuildfirust in aviation
Quthoritiesdfirough demongtrably supporting

socialfjusiice.

It is worth emphasising at this point that any
discussions of the benefits, or otherwise, of
noise sharing cannoft ignore the influence of
future traffic growth on the noise outcomes

achieved from changes in aircraft distribution.

Repeatedly in our FGs participants highlighted
their concerns that growth in absolute numbers
of aircraft could erode the noise exposure

reductions that sharing might achieve.

Thusiit would appear essential fo fransparency
and'@penr negotiation that plans for traffic
growith are incorporated into discussions and

ulfimate decision-making.

g |
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Informational and Procedural Fairness

The potential contrj ohs to informational and procedural fairness from the
incorporation of & oarent presentation of the consequences of airspace

» lllustrates objective changes
assessment of distributional

* Realises more comprehensive ent to support negotiated
outcomes

« Contributes to robust decisions and th
unacceptable outcomes

.
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Development of
a supplementary
framework



CAP1616 provides a framework upon which

o base cor

“The Government’s noise g s “to limit, and,

where possible, reduce the mber of people in

UK significantly affected by ad
aircraft noise. For the purpose of asse
changes, the Government wishes the CAA to
interpret this objective to mean that the total
adverse effects on people as a result of aviation
noise should be limited and, where possible,

reduced, rather than the absolute number of people

in any particular noise contour.”

“To be consistent with this, priority should be given to
reducing the total significant adverse impacts rather
than the number of people who will experience
aircraft noise. Therefore, from a noise perspective, it
may on occasions be better to have multiple
concentrated routes that share noise among more
people, than a single concentrated route which

affects fewer people but to a greater extent.”

deration of FED

The implementation of an airspace system that fully CAP1616 states:

“Rather than a ‘one size fits all’ approach to whether
single or multiple routes are better, sponsors must
consider the impacts of different options and decide
what will work better in a given situation. These
decisions should be informed by considering the
anticipated noise impacts, and through engagement

with communities.”

CAP1616 therefore provides a framework upon

which fo base consideration of FED.
densely populated area

approach). ver, the concept of the fairness of redistribution

Itis clearly a sensible inte
health consequences of airc
people and so the “concentrate and avoid”

approach is understandable. However, this rof people regardiess of their current

approach lacks consideration of the changes in osure fo noise.
distribution of noise, the consequences of
concenfration for the smaller number of people (an
possibly new people), the implications for change of
expectation of land-use and the perception of the

changes by the broader population.
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Considering the dimensions of fairness
alongside existing CAP1616 assessment

......... Distributional

1

Policy Compliance Relative
“Aggregate” Risk of Social

Assessment Unacceptability
Assessment

CAP1616 | PR S .

.. SRR

Informational and Procedural 7"~

This includes enhancing community
engagement through developing
a better appreciation of the issues
of greatest concern to residents.

Which is, in turn, used o propose
an assessment and engagement
framework using supplementary
metrics to increase public
understanding of the
consequences of airspace options
such that the processes leading to
decisions on specific airspace
change options are transparent
and allow community input to the
finahoutcomes.
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Not a challenge to policy, nor any

tool, more that it supports existing process
the potential consequences on the socia

transparency and openness in the engagement processes.

All of which ultimately should deliver less socially unacce le outcomes.

It should also not be considered as a framework that wilFdeliver a universally
accepted solution.
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Hierarchy of risk factors

the ris eases

en expectation and experience grows, so

increasing risk

new route means those n@é
burden than the most aff

J
\
(orin the case of a
perience more
reased risk. o

noise burden is likély to be lowest ris

Increased health burden on
those already experiencing

high burden “

health burden
verall
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Framework steps summary

Steps for assessing ap@hcommunicating the distributional
consequences of dirfpdee change proposals.

Evaluating relative risk

Presenting and visualising Presenting and visualizing Assessing noise burden
changes to routes and noise changes on and risks on people

noise geographically populations geographically

Step 1. Spaftial and _ Step 5L Relafing, N65 __ Step 7. Determining noise __ Step 9. Analyzing
narrative presentation chdnges to population burden with Person Event aggregate changes for
of options distrioution Index (PEl) proposals

Step 2. Spatial presentation Step 6. Quanftifying Step 8. Alignifig N65 and Step 10. Considering

of N65 and Né5 change populations exposed to PEI with relafive fisk relative risk of social
heat maps Né5 changes 4 7 hierarchy. 4 unacceptability

Step 3. Categorising N65
exposure info meaningful
bands

Step 4. Spatial
presentation of Né65
change categories

| &
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STEP 1 and 2

Spatial and narrative presentations
Né5 and Né5 change heat maps

lllustrate the options and provide an explanation of the
basis for these options

lllustrate the Né5 spatial distribution for each of the options
(and the baseline) and Né5 change heatmap (relative to

the baseline case). This is to simply illustrate the spatial
pattern of noise events and change

Baseline Baseline
8%
5% 10%
15% 20% 4
20%
Split North-South Loops South Loop North Loop 3 —_—
(Greater sharing) (minimise population) (minimal change) Sﬂl?gﬂﬂ;-'“lﬂf[ |-°;>W i South LODIIJ tion) North Loop
redl shar ing minimise population (minimal change)
8% 8% 8% / U
5% 10% 5% 5% 10%
10%
® 1/
Sl 19% — 1% o P
- =
15% 15% 15%
1% 19% 1% a '
1% =
20%

20% 20% |
: ‘
g
E ‘
£ 5 - - -
@ s —_ —
] .
=
(5]
e
8
=

X @&
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STEP 3 and 4

Categorising Né5
Né5 change chgaracterisation and spatial presentation

Spatial presentation of Né5
change categories

Né5 change categories

Categorising Né5

Né65 BANDS

(16h)

Né65 >4 (1 x 4h)
Né65 >8 (1 x 2h)
Né65 >16 (1 x1h)
Né5 >32 (1 x 30mins)
Né5 >48 (1 x 20mins)
Né5 >64 (1 x 15mins)
Né5 >96 (1 x 10mins)

Né5 >192 (1 x 5mins)

Né5 Change Characterisation

NEW (Né5new)

NEW (Né5new)
Baseline Né5 = D or N65 <4; increasing
to Né5>8, and/@n increase in average.
noise of at lea@st +3dB LAeq.

Split North-South Loops
(Greater sharing)

South Loop
(minimise population)

* _NEW

* Ineease

* NO CHANGE
/ Reduction

* out

INCREASE (Né5+)

NO CHANGE (Né5nc)

REDUCTION (Né&5-)

INCREASE/Né&5+)
N65 bandinereases byf@t least.. with
an Né5 increase ofal least 8.or +45%
(i.e. an increaseof afteast 1 aircrafh

every 2h)

NO CHANGE (Né5nc)

No change Né5 band OR

Band change +/- 1 with Né5 change
<+/-8

REDUCTION (Né5-)

N65 band goes down by af least 1,N65
reduces by at least 8 or-33% (i.e. a
reduction of at least 1 aircraft every
2h)

REMOVED - (Né5rem)
Né5 band goes down to Zero and Né5
<=3, N65 >=4In baseline,

* NEW
Increase
NO CHANGE
Reduction

+ ouT

North Loop

(minimal change)

* NEW
Increase

* NO CHANGE
Reduction

+ OutT

X @
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STEP 5 and 6

Relating N65 changes to population distribution
Quantifying populationiexposed to Né5 changes

Relating N65 changes to
population distribution

Split North-South Loops South Loop
(Greater sharing) (minimisepopulation)
= NEW *  NEW
Increase Increase
* NO CHANGE * NO CHANGE
Reduction Reduction
our * our
A2 B ",
o
4
‘-
North Loop
(minimal change)
= NEW
Increase
*  NO CHANGE
Reduction ..
. out \ *

Quantifying Populations
exposed to Né5 changes

Characterisation Né5 C| e

NEW (Né5new)
Baseline Né5 = 0 or Né5 <4; increasing
to N65>8, and an increase in average
noise of at least +3dB LAeq.

INCREASE (Né5+)
Né5 band increases by at least 1, with
E(Nesy, an Né5 increase of at least 8. (i.e. an -

inerease of at least 1 aircraft every 2h) -

. A pop
NO CHANGE (Né5nc)
No Chang@éiss band OR
E (Né5nc) Band changeht/- 1 with Né5 change
<+/-8 pop

REDUCTION(NSS) » | TTmmee-
Né5 bapd goes'down by @t least 1,N65

REDUCTION (Né5-) reducés by af least 8 (I'é. @ réduction
of aifleast) aircraft every'@h)

S pop
REMOVED - (Né5rem) T

Né5 band goes down to Zero and Né5 i
<=3, N5 >=4 in baseline, sl

Increase

reduction
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STEP 7

Determine the extent of the consequence of N65 changes on the
population using Feafures of Person Events Index (PEl)

The present study highlighted the importance of the concept of “Person-Events” suggesting merit in the incorporation of the Person-
Events Index (PEl) in the evaluation of relative risk. PEl brings together events and population to quantify noise load, change and

distribution

Understanding PEI

“The PEI allows the total noise load generated by an airport to be gomputed by supaming,
over the exposed population, the total number of instances wheré@afyindividuallis exposed
to an aircraft noise event above a specified noise level over a giventimegieriod’.. ..

For example, if a departure off a specific runway at an airport by a particular aircraft type leads
to 20,000 persons being exposed to a single event noise level greater than 65 dB(A) then the
PEI(65) for that event would be 20,000. If there were a further similar event the PEI(65) wotld
double to 40,000 since there would have been that number of instances where a person/was
exposed to a noise level louder than 65 dB(A)), The PEI is therefore expressed by the following
formula

PEIX) = 2P, N

where  x = the single event threshold noise level expressed in dB(A)

P, = the number of persons exposed to N events > x dB(A)

Example PEl calc
Né5 = 20; pop = 120
N65 = 10; pop = 100 PEI = 2,400

PEI= 1,000 . .

N65 = 20; pop = 60 TOTAL PEI
. PEI = 1,200 = 8,200 (person-events)
Eéi}gbpop -1 . Né5 =15, pop = 200
PEI = 3,000

X
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STEP 7

Determine the extent of the consequence of N65 changes on the
population using Feafures of Person Events Index (PEl)

factors associated with distributional fairness in terms of overall noise load.

Analysis and presentation of the spatial population & distribution change features of Né65 and PEI can provide enhanced
understanding of the change in overall noise load with airspace proposals - the PEl features can provide objective assessment of risk
Feature 1

Feature 2

Feature 3

Based on the PEI distribution of the design option

Based on the PEI distribution of PEI
_ difference with respect to baseline
Teeal - and option considered
T . NEW (PEInew)
Né5 change x pop for all
NEW (PEInew, locations categorised as
Né5 x f)op for u% locations 1 Y Né5new s
categorised as Né5new. e |
7 - ‘\ INCREASE (PEI+)
\ Né5 change x pop for all
INCREASE (PEH)' P N locations categorised as
N65 x pop for all loca ! N65+
categorised as Né5+ g ‘.‘ . PEI +
~. 5} \ s ~
T O b No change (PEInc) N
No change (PEInc) PE 3 \ Né5 change x pop for all —FPEl__  Difference between
N65 x pop for all locations —— b locations categorised as PEI *and-
categorised as Nésnc 5 \ &,C = PEI diff
N = \ N
AN PEI s, | N
N 2 PEI- S
Reduction (PEI-) . o] Y ( )f I
. N @ pop for dl
Né5 x pop for all locations = v weelen PEI
B \
categorised as Né5- PEI
_ Baseline Option
Baseline Option Baseline Option
Combining Né5 with Combine N65 change categories with population at
populatfion enables greater each postcode point, providing further understanding of
understanding of differences in
overall noise load (i.e.
comparison of total PEls -

the aggregate consequences of the change which can

also then be included in the objective assessment of risk
factors associated with distributional fairness.

difference in PEI by comparing

total PEIl of baseline with the

Option being considered.

Quantification and distribttion of the difference in total PEI (PEl diff) between categories
of change. This is achieved by multiplying the change in Né5 at each postcode point by
the population therein.

Multiplying the N65 and the population for each point in
each change category for the Option provides the PEI
for each change category. Highlights how the distribution

of PEI across the categories of change confributes to the

The value of this assessment is that it sheds light on the PEI difference (both increases and
total PEl for the Option being considered.

decreases) experienced within each change category (rather than only the PEI
outcome) as a result of the shift from baseline to the option being considered.

X &
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STEP 8

Align quantitative

atures N65 and PEI with the hierarchy of relative risk

Overflyi
experience of ©

The greater the extent
expectation the greater
impact and unacceptab
between expectation and experience gro

limited
Increase risk.

with no g
noise like

increases

Increasing risk

affected

[ Concentration along existing centreline

burden of those already experiencing the
(orin the case of a new route means those néar the
centreline experience more burden than the most

Minimal change to pattemn of sharing of noise burden is
likely to be lowest risk

- increased risk.

Increased health

burden overall

Increased health burden on
those already experiencing
high burden

Quantitative Features

Increased risk with increasing PEInew

Increased risk with increasing
population (and/or area) of Né5
event increases

N

Minimise NéSnew population

Increased risk with increasing PEI+ Increcse (P and PRnew)
| risk with increased overall ..?M i

PEI, ces with greater PEI —
ge
J
Population HA
No
Increase
Population HSD
lero P >SOAEL (baseline) with >1dB increase
(day/night)

O

il\nderson

Metropolitan
University



STEP ¢

Analyse the aggregate changes for each proposal

Analysis of N65 change categories and PEI features provides insight into the consequences of the options

Population by Né5 Change Category Feature 1 Feature 2
(see Fig5.11) (see Fig 5.12)
Split N-S South Loop North Loop
10,000 & Feature 1a - Total PEI Total F:‘:y N“:::::ge cme:“':l Note: Feature 2 describes the distribution
il e e il of the PEl across the N65 change
“sn750 a5 categories for the outcome.
8,000 S 00,000 The Total PEl described in Feature 1a
arises from the sum of the PEls for each
N65 change category.
6,000
4,000
- 0
2,000 < B
e
Boseine Sl N5 South Lo, Nerth Loop
0 iture 1b,rsn‘ Feature 3 describes the distribution of
Spit NS Soum Laop  Marth Loap the PEl across the N65 change
o categories for the PEI difference and
so therefore describes how a reduction
-2,000 or increase in overall PEl has come
e about.
The PEI difference of Feature 1b is
-4,000 e therefore derived from the difference
between between the PEl of increase
Né5 change categories and reduction
T change categories
-6,000
-sna00
e ~108.200
-8,000 200
-10,000 : 5200

Distribution of the noise burden across the
population by Né5 category, which can be
aggregated for the three options under

consideration. Afderson  Matwpetian

The implications for PEI can then be considered
and linked to the Hierarchy of Relative Risk ‘| &
/W



STEP 10

Assess relative risk®f social unacceptability for each proposal to

inform decision makingyusing the hierarchy of risk.

Contextualise the relative risk of each proposal to inform decision making. Below illustrates a two-part assessment: The first part

requires an evaluation of whether the outcomes of the option would be considered “unfair” (1); the second considers the relative
risk with reference to the quantitative features of population and associated PElI derived from the Hierarchy of Risk (2) illustrated

Part 1 - =
Assessment of
likelihood of

being Population >LOAEL reduction ()4 Redugtidn (--) No ghance
considered
. Population >SOAEL No change N&'Change Ng@hange
unfair.
Population > SOAEL in Tero o0 Eoro
\ BL with >1dB change
- |

Split north-south South Loop North loop

- "~ -

Y X N " -
7 0%
. N " e
" e "

" = "~

Wil

i /

Evaluation of social unacceptability.

Quantitative Features of Hierarchy of Risk

Increased risk with increasing PEInew

Increased risk with increasing population
(and/or area) of Né5 event increases

Increased risk with increasing PEI+

Increased risk with increased overall PEI, risk
reduces with greater PEl reduction

Increasing risk

Minimise risk by maximising PEl ‘No Change'

- 3. Minimise PEl Increase (PEI+)

1 Is the proposal likely to be considered “unfair?

Population >LOAEL Population
Ne (day/night) HA
Increase Population >SOAEL Population
(day/night) HSD

Zero People >SOAEL (baseline)
with >1dB increase (day/night)

2 Relative Performance of PEl metrics and associated ~— |
relative risk of social unacceptability

PEI metric associated with risk factors

AV 4

2. Maximise PEl no change (PEInc)

\

Part 2 -
Relative risk of social unacceptability

Visualising Relative Performance against PEl Categories

Each option has a coloured dot that is positioned relative to its
performance in each PEl category, the relative position of dots
can be associated with Relative Risk of social unacceptability.
QOrange = N Loop, Green = N-S Loop, Blue = S Loop

Relative Risk Increases

Lower RR Higher RR
Total PEI
(Total Noise Load)
A s ns .
o 250000 . . . 500000

Populatlon N65 it lm:rease

oo il ot raprezant Total population with N63 -
T NLS o e dov epranars iy
B O @
N. N 5 Increase
0 . 5000
Iz . =
PEImcrease
PP o g s ot 01 oM chan e e
e il cots repra ant b Suns ool
O 0Of -

' ‘o—"a

PEINo Change

.5 Increase
0000
N ws s

PEI Difference

(difference in overall noise load)

s ns N
PEl % Difference
(% difference in overall noise load)
s us N
F o= — 00— ®




Recommendations



Recommendations for airporis

X Implement this sug
complement the p
already undertaken
extent to which it is applied™
existing and proposed airport size and

X Undertake a two-step community e
process.

gagement

Step A - to establish the preference for different
patterns of change in the distribution of aircraft
noise arising from a range of airspace change
scenarios (using a virtual airport setting may
assist this dialogue). This could also be used to
fest the event threshold metric (e.g. N60 or N65)
and associated bandings.

Step B - more generalised engagement that h
then seeks views on specific selected options
following application of the learning from step
A. This could form part of the main ACP
consultation at Stage 3.

X Use the outputs from this supplementary assessment of distributional
fairness fo complement existing CAP1616 assessment of options and

their refinement (to mitigate risks of socially unacceptable outcomes)

ign and develop fransparent communication tools, drawing on
tputs from the supplementary assessment of changes in noise

distribution, fo_ enhance the quality of community engagement over

of materials focus groups.

n consultation, present comm viable options (even if one is

presented as preferred) a n that enables individuals to

make informed decisio ut their own preferences, which need to

demonstrably influe al decisions/outcomes.

X Input of community preferences to the final selection airspace change
options, thereby demonstrating meaningful engagement in airspace

modernisation processes and helping to build frust in decision making

X &

M
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Next stages

Implementing Fair a quitable Airspace Design

X Supporting

modernisation programme

~

O

M
Anderson  Metropolitan
Acoustics University



What is the objective of the fairness
assessmentof airspace design?

OVERALL AIM risk of socially unacceptable

Distributional and d changes in the distribution
procedural fairness

ICAO balanced  WNhIlSt opfimisin ' n through
approach -~ gpplication of

d stakeholder

o et o through effective communit
rocedural an ent and meaningful

informational fairness gngogemenT shcmng frans
information.

N
d
h: M ter

anches
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Thank you

For more information contact:
Anderson Acoustics Lid.


mailto:research@andersonacoustics.co.uk
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