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This paper presents the main results of a "check study" into noise disturbance
at night near Heathrow and Gatwick. The check study [1) follows on Eran a
major research programne into the relationship between aircraft noise and
sleep disturbance [2] carried out in 1979.

The objectives of the original research programne were:

(a) to establish the nature and scale of sleep disturbance from all causes
around Heathrow and Gatwick airports, '

(b) to assess the significance of aircraft noise in causing sleep
disturbance, . - '

(c) to investigate the relationship between exposure to aircraft noise and
the degree of 51m disturbance.

The results of the raearch program were used in the considerations of the
Department of Trade - the relevant responsibilities are now Him the
Departnent of Transport - into restrictions on night flights at Heathrow and
Gatwick. Details of the Government's decision and its night restrictions
policy are given in a Department of wade Press Notice [3). '

The mvanent quota system divides aircraft types into two groups - "Noisier"
and "mieter'. The intention when these groupings were proposed was to
distinguish the new technology aircraft, which incorporate the inprovenents in
acoustic design which have led to significant reductions in engine noise, frun
older types. Over the period of the “overeat quota system, the nmber of
aircraft permitted in the "noisier" group has been progressively reducai year
by year.

This procgs of prograsive reduction of the “Noisier' suqub: has,
obviously, an inpact on the night—time aircraft noise exposure experienced by
raidents nar Heathrou and Gatwic’k. 'me Government promised to undertake a '
further review of the mtrictions on 'Quieter" flights when most of the
'Noisier' manents have bee: phased out [3]. me present study is a
contribution to that review. '

In the earlier raearch programs the major element was a nmbet of social
surveys in selected areas around the airports, with associated noise
neasuretmts. The check study follmed very nearly the same methodology as
the original exercise. Houeven instead of a large nunber of geographically
widespread areas (22 areas around Heathrow and Gatvick here used in U18
original study) a small nunber of the same areas - those worst affected by
aircraft noise - were used.

PMLOA. Vol 8 Part 4 (1985) 101



 

Proceedings of The Institute of Acoustics

#0155 DIN AT HIGH]? m Hm AND GAMCK ALRPORIS

'mis approach — allmst a 'longitudinal' study — sought to determine Whether

changes had occurred, and if so what theywere. Apart from reductions in noise

exposure at night and possible changes fran other sauces, people's reactions

may have changed and there may havebeen demgraphic shifts in the powlation.

This check study is therefore interfled as a coxparison with the earlier work.

'Iheaimistofomsmthemstrelevantaspectsafitheneasuresof

disturbance at night, and not to repeat the full and actensive analysis of the

original study. ‘I‘hae measures include: difficulty in getting to sleep,

wakings, and firms.

Pummmooumormamsmm

The approach in the study is to investigate reported sleep disturbance in

small oumuniti, within each of which the exposure to aircraft noise is

approximately the same for all its mothers — so-called 'conlmn noise areas".

A social survey is used to assas sleep disturbance. 'mo sorts of

quatiotmaire - postal and interview — are used, the postal being chosen so as

to obtain a large sanple camaratively inexpmsively, and the interview to

pursue a more detailed examination of disturbance responses at a selection of

the postal survey areas. The postal questionnaire is fretted in such a way

that aircraft noise is only one of several possible causes for disturbance:

the respondent is not “la”. The questionnaire etployed for the interviews

asks specifically about noise disturbance from aircraft and views on night

navenent restrictions, but only after general questions on the degree of, and

interviewee—reported causes of, sleep disturbance.

Five areas were surveyed using the postal questionnaire, three near Heathrw

and two near Gatwick: of thae, two were also surveyed using the interview

quutionnaire. 'me areas at Heathrw were Hmmslow, Hounslow Barracks and

Stanwell her. In the original study thme areas were subject to the highest

aircraft noise exposure, and there were indications that people at these

locations were markedly more disturbed than residents in other areas near

Heathrow. In addition Honist was chosen for survey by the Interviewer

method, as it had also been used in the main study. of the Gatwick areas

South Horley and Lingfield were chosen: South Horley had been the noisest

area at Gatwick in the main study, Lingfield had the second highst number of

recorded aircraft mvelents at Gatwick and had been surveyed by interviewer —

it was again interview-surveyed in the check study.

' The social survey fieldwork was carried out by an independent organisation,

social and camunity Planning Raearch (SGR) [4]. The same sanple sizes (200

for each postal site, 150 for each interview site) were usedas in the main

study. The overall postal raponse rate was 59$, almost the same as that in

the main study, but with minor variations Eran area to area.

The noise measurements [5] closely followed the method of the main study [I].

- Because of the concept ofa comm noise area the measurements made at a

central site within each comunity could be regarded as typical for the area.

Noise measuraIents were made on a nunber of nights so that a reliable measure

of the 'General Experience" climate (oorrespording to the three months prior

to the social survey), and the “Designated Night" (corrapondingto the night
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imnediately before the social survey) results could be determined.

Imam WIGINAIRE REUL'IS

General I_ngression of the Area

In the on areas considered in the 1984 check survey the general satisfaction
Hith the areas was nuch the same as before. In Hounslaar in 1984 85% of _
respondents rated the area as "fair", 'good", or "excellent", in conparison
with the 1979 figure of 87%. The corresponding figures for Lingfield are 100%
and 97% respectively. Noise from aircraft remains the single most cited
factor for disliking the area, 40% of respondents at Lingfield and 34! at
Hounslow quoting it. These proportions are not nuch different from the
response in the 1979 survey (47‘ and 37! respectively).

51% Problems: Gettifl to Slgg

In both areas 60! of people arperience no difficulty in getting to sleep,
Which is very close to the results of the previous survey. At Hounslou 14% of
all respondents now cite aircraft noise as a reason for their inability to get
to sleep. Whilst this is a snaller percentage than that' shown by the 1979
survey 120!) it is not statistically significant at the 5*! level._
at Lingfield only 7% of all rspondents nod report difficulty getting to
sleep because of aircraft noise. In 1979 the figure was 21!, and scythe new
figure is outside the range expected frail random fluctuations. In both these
areas, the aircraft noise acposure between 10.0091: andmidnight was ‘less than
in 1979 am noise in general is cited as a reason for difficulty getting'to
sleep slightly less than before in both places, although the proportions
contributed by the various noise scores have altered.

sie_ep Problem: Makenigg

Once asleep, responde at Lingfield are far 153 likely to be woken than
before for any reason (58‘ my are wken'curpared with 75% in 1979), whilst
the proportion of people at Hamsch who-report being woken is Sit which is
very similar to the 1979 figure. In both areas the aircraft noise exposure
between 11.00pm and 7.00am is louver and being awoken by noise from any scurce
is reported less frequently than before.‘ However, while there has been a
large drop in reported uakings due to aircraft noise (Eran 36% to 19! of all
respondenm at Hounslw, and from 40‘ to 17% at Lingfield), this still ranains
a major reported cause of inking at both'places. At Lingfield road traffic
noise is now cited as frequently as aircraft noise, and at Hamslow noisy
neighbours are a very close second. 1

I

At Lingfield although about three fifths of respondents report difficulty in
getting back to sleep having woken (on both surveys), only 3 individuals now
say the difficulty is caused by aircraft ounpared with 29 in 1979. Noise from
any source is cited by 17 people. At nounsch 66‘ of respondents have
difficulty getting to sleep again once av'lahe (up'frun 45% in 1979), with 2
respondents blaming aircraft out of a total of 16 blaming noise. In 1979 17
rapmdents blamed noises, 9 of the cases being aircraft noise.
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General Causes ofBother at Night

Aircraft noise remains the main cause of bother at night. In both areas the
the percentages of respondents citing aircraft noise have increased: frml 65%
to 76‘ at Lingfield, and from 78‘ to 97% at' Hounslow. The increase in the

latter areas is outside we expected range for random fluctuations. Responses

at Hounslou also Shun! increases in disturbance from lights and trades-en,

while at LingEield there has been a reportaivincrease in disturbance caused by

neighbours fran 17‘ to37‘ of resin-dents,

Factors Affectig Disturbance ' ' " ' i

The percenng of r$pondents usually sleeping with save or all of their

windows open is 55‘ in Lingfieid and 38‘ in Hounslou — close to the 1979

figure of 53% and 34% respectively. ’lhe number of people quoting the various

reasons for shutting windows are very similar in the two surveys and at both

places, with the ameption of those quoting aircraft noise. At both Hoamslow

and Lirgfield few people quote aircraftnoise as a reason to sleep with shut

windows. At Lingfield in 1984, 4 out of 120 respondents wuld shut windows at

night oonpared with 15 out of 125 in' 1.979. The corresponding numbers at

ibunsiow are 7 out of l03 and 20 out of 123.

we in Night Restriction Poligy

"hm asked if they hand prefer the ''quiet“ period at the airport to be moved,

15‘ at Lingfield and l“ at l-bunslou said they would like it to start and

finish an hwr earlier. 12‘ at Lingfield and 20! at mslm favoured the

period starting and finishing an hour later than at praent. While the new

survey shows slightly mre people favouring a nave to later starting, and

fewer people wanting the period brmght forward, the results are not

significantly different from the 1979 survey. The retainder of respondents

favoured no change or had no opinion.

.
Desing Night I V

l

The daignated night 606 of course refer to a particular night, so the

aircraft noise "stimulus" is not necessarily typical of the average noise

climate, which is properly atimated by the general experience results.

However the postal mponses to this qution do not involve the elanents of

"long period rambering" and "mental averaging" that are necessary in the

case of such responses in general experience [1)

For all of the areas the Leg is lower in the check study than in 1979,

particularly so for Hounst Barracks, Stanwell Moor and Lingfield. The "all

reasons' percentage of difficulty in getting to sleep is about the same as in

1979, although the very high 1979 Humle Barracks response is significantly

down in 1984. The variation in the "all reasons" response against Leg ranains

flat at about 25‘. Those respondents giving aircraft noise as a reason for

difficulty in getting to sleep are down significantly at Hounslad Barracks and

Lingfield, but up at_ south Harley, albeit not significantly. Both the Leg and
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nunber of aircraft at South Harley are very similar for 1979 and 1984.
For these areas, which it should be raralbered were chosen here for their high
aircraft noise exposure, on average 10% of respondents say aircraft noise
caused difficulty in, getting to sleep. The variation in this percentage with
leg is consistent with the 1979 raults — less than 5% at 50 leg to around 15%
approaching 70 tag.

'me 1979 data show a constant percentage (within sampling variations) in
awakenings from all causes, and an approximately linear increase with leg in
the awakenings attributed to aircraft noise. The check study results match
well with those of 1979. The only individually significant resultsfor the
check~stmlyare the drop in tom abakenings and in those attributed to
aircraft at Hamle Barracks, which in 1979 showed higher figures in both
time mpects than any otherarea.

The general acperience variable of percentage having difficulty getting to
sleep for all msons and for those giving'aircraft noise as a reason showed
an approxinetely linear increase with 10.00 [In to midnight Leg, the 'all
causes" increasing less strongly than the aircraft-attributed. The check
study results are consistent, except that both the Gatwick aircraft-attributed
points are around 10‘ above the fitted line, although time are possible
sanpling fluctuations.

All the leg valua have gone down since1979; This is more marked for the
Heathrow areas than for those at Gatwick. Sum of the reduction at Heathrad
is the result of the approximate halving ofthe number of mvenents, whereas
at Gatwick the mmbers have remainednuch the same. There is a general
reduction in the aircraft—attributed percentage, statistically significant for
Stanwell Moor and Lingfield. About half of those who say they have difficulty
getting to sleep nod name aircraft noise as a reason.

General mums

The general experience ahekenings - 'ever' - show a consistent reduction from
1979 to 1934 accmpanied by great reductions in the nunber of aircraft making
9063A or mare. The g'ateral experience avakenings -'mre Utanonce a week' -
rarely emeed 40% from all causes and 25! fran aircraft noise. the trends in
general experimce Awakenings with leg are consistent with those of 1979 [2]
and may be sunmariza'l as follows:—

Ever awake] - I Ocnsbnt
(all reasons)- -

are: awoken
(aircraft as a reason) - ' strong linear incrase, with

Gatwick check study point-s
slightly high.

Awaken note than once per week - linear increase, although
(all rasons) I analow Barracks has decreased

5igni Eicantly.
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slightly stronger linear increase
than for 'all reasons', although

Gatwick points rather high.

Admnoretiunonoeperweek —'

There has been a consistent reduction in aircraft-attributed awakenings from

1979 to 1984 for the areas surveyed. 'me Hounle and Lingfield reductions

showing up asstatistically significant. For these five areas the percentage

who say they are ever awoken, and give aircraft noise as a reason, now

averages to about 40!. The percentage who bake more often than. once a week,

and give aircraft noise as a reason, is now abort 20!. The comparable

percentage for all reasons are roughly 80% and 35‘.

One of the most interesting mum of disturbance examined in 1979 was

"l‘iredness', defined as the percentage of rapondents who reported they were

'tired' or 'vuy tired' after a typical night's sleep. There was evidence

that this percenng did not vary over the Leg range until a level of around

65 leg ms reached, at which point there was a significant increase. The

highest Leg point in the chedr study (66 dBA at Hounslow Barracks) does not

show such a marked increase with this measure of disturbance but it is still

consistent with the onset of an increasing trend at arcund the 65 leg point.

The further variables give indications Eran different aspects of the degree to

mid: aircraft noise is perceived as a problem The percentage giving

aircraft noise as a reason for closing Him for all the areas show a drop

and this is very significant for Hounle Barracks. Hmever this hiprovement

is probably quite ourpatible with that expected from the reduction in leg.

Thra of the areas shove significant reduction in the percentage of people

who report that aircraft noise is a cause of bother at night. Only for South

Harley is there no irdication of inprovanent in this regard. The average

percentage for the 5 areas has decreased Eran around 70! in 1979 to around 60$

in 1984.

Respondents to the Interview questionnaire were asked about the night

ratricticn period: given in present length, should it begin later or

earlier. its results of the 1979 study, withthe majority (about two-thirds

of respondents) not wanting a shift, were confirmed. The proportions wanting

either an earlier or a later start were about the same. .

DISQJSSICN AND WEISS

In a fully "longitudinal' study the sane people as in the original exercise

wand be interviewed in the dxeck study. Here reprsentative sanples of the

population have been interviewed, so the area mics tell us about thechange

in the situation but not about the effects of habituation/age etc for a

particular group of individuals. In the original study it has found that the

'aircraft noise energy" measure leg correlated well with the degree of

reported disturbance - weaver measured -, as being due to aircraft. The 1984

data points lie on approximately the same lina of disturbance versus nag thus

thereismevidmeeinfladieckstudywhichhmldoverthrwnegasagood'

nmsure of aircraft noise aqaosure at night.
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One of the «last interesting aspects of the 1979 study, which is confined by
the 1984 raults is that in general the disturbance attributed by respondents
to aircraft noise tends to show a greater increase with aircraft noise
exposure (as treasured by Leq) than does the total (ie "all reasons") amount of
disturbance reported. A possible explanation is that an increase in the
aircraft noise exposure does, to some extent, provide a "label" to which
respondents can attribute their disturbance. Thus in areas with higher
aircraft noise ecposure individuals waking" for any reason are more likely to
hear an aircraft, and thus tend to nominate aircraft noise as the cause of
their‘awakening or disturbance. In particular, no strong evidence for an
increase in total disturbance of sleep which could be attributable to aircraft
noise, War measured, was found in 1979 or 1984, except that in the
original study anincrease was detected at 65 leg plus. Hagever the reduction
in leg values since 1979 means that the marked increase in total disturbance
at night then observed for leg values above 65 leg is not detectable given the
data range here (noise variables within the range of the 1979 study).

One of the most significant results of the check study is the reduction in
disturbance for the 5 areas. While the trends of noise exposure and
disturbance have sham little change, the individual data points for the check
study areashave "moved dawn the mrve". Thus, the reduced noise exposure has
decreased disturbance between 1979 and 1984.

leg is, as noted before, a measurement ofaircraft noise energy. 'me sane Leg
value cwld be produced by onenoisy aircraft or several quiet aircraft. [2]
discussa this point with respect to night restrictions. If it can be assumed
that the relationships between leg and sleep disturbance attributei to
aircraft continue to hold over a wide range of number of aircraft overflights,
then disturbance mid remain the same for the same'value of leg no matter how
it ms produced. This is not inprobable for a "mall" attrapolation of number
('25s?‘ was quoted in [2], because no marked dependence on nunber - other that
that inplicit in the use of leg - has found in the 1979 data. For exanple,
the "general ecperience" nunber of aircraft [2] varied from245 to 3926 (a
factor of name than 15) and this did not reveal itself in an increased
disturbance response beyond that expected from the culparable leq values.

Continuation for the use of leg is found, but, no additional evidence is
produced for the use of leg for markedly larger nunbers of aircraft.
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