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1. INTRODUCTION4

This paper describes the results of a study to assess the degree of
disturbance from noise in the community around Glasgow Airport. It originated

as part >of a 1983 Commission of European Communities (CEC) initiative to

evaluate the potential for harmonising the design of studies into the impact

of environmental noise around airports. The study was carried out in

conjunction with studies in France and The Netherlands which used the 5am

design.

There are both methodological and substantive aspects to the paper. The

methodological aspects consider the problems in designing a study of this type

and make recommendations for future studies. The substantive aspects

considered are. firstly. the impact of residual noise on community disturbance

as a result of aircraft noise) and secondly, the relationship between overall

annoyance from noise in general with that from aircraft noise alone.

2. DESIGN OF THE SWDY

Informed policy—making on environmental noise issues requires a good

scientific understanding of the relationship between individuals‘ disturbance

from noise and the noise they experience. Therefore the study design involved

both a social survey and a series of noise measurements.

The core of the design was the designation of three common noise areas

(CNhs) in each country, within which the social survey and noise measurement

programme were undertaken. The CNAB were defined as areas within which noise

levels from a particular aircraft varied byno more than around 3 dB. The

CHAS had target levels of Lheq (0700-1900 BS?) of 75, 65 and 55 63

respectively. In addition. each CNA was divided into two Residual Noise

zones (RNZs). one experiencing high levels of residual noise (LAeq around

65 dB). and the other low (an around 50 dB). In its broadest sense, residual

noise is taken to mean all noise except aircraft noise; in practice, road

traffic noise was the predominant "other" source in all the zones.

The identification of suitable cuss around Glasgow Airport proved to be a

problem, as a number of possible CNN; did not have a sufficiently large sample

size in the high RNZ. The areas finally chosen were Whitecrook (high CNA),

Johnstone (medium cm) and Knightswood (low CNA). within each of the two Rst

in these CNAS a social survey of a representative sample of the residents was

carried out. at the same time, noise measurements of both aircraft noise and

residual noise (predominantly road traffic) were taken. These were taken

concurrently so as (a) not to influence the responses to the social surveys,

while (b) maximising the correlation between the survey answers and the actual

noise exposure at the time of the survey. As a specific aim of the study was
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the comparison of disturbance between the zones. the sample size in each

zonewas targetted to be 120. which wouldbe large enough to permit sound

statistical comparisons. The achieved sample sizes and noise measurements for

each zone are included in Table 1.

As with many studies of this type. the questionnaire was introduced as a

study of the local environment and the respondent was initially given the

opportunity to respond spontaneously that a noise source was a cause of

disturbance. subsequent questions asked the respondents about their reactions

to noise at different times of the day and week, and to assess the extent to

Which certain activities were disturbed.

The social survey and noise measurement programmes were carried out

between May and July 1989. Further details of the design can be found in

Diamond st all (1986) [1]. studies using the same basic design were also

carried out successfully in France and The Netherlands. The next section,

while concentrating on the results of the Glasgow survey. will also

demonstrate that this programme has continued the potential for

internationally comparable studies of community reaction to environmental

noise around airports.

The results for Glasgow should be interpreted under two caveats. First,

it has been common in aircraft noise studies to suggest that people living

close to the airport will identify with the airport as they or their

neighbours may be economically dependent on the airport. They will thusbe

less disposed to complain about the noise. This may be true around large

airports such as Heathrow. but is less relevant around smaller airports such

as Glasgow, which are less important to the economy of the community in its

Immediate surroundings.

second. the was were chosen so as to identify sufficiently large areas

with highand low residual noise. This constraint imposed some restrictions

on the social composition of the sample which in Glasgow is predominantly from

social classes In to V. wno traditionally have been less likely to complain

about their environment than their counterparts in social classes I and n.

The sample is representative of the population in each am but not necessarily

of the population around Glasgow Airport. Therefore it is likely that the

overall levels of disturbance reported will belower than those in the overall

population exposed to noise around Glasgow Airport.

3. RESULTS

The initial questions on individuals' perceptions of their environment

demonstrated that the high on (Whitecrook) was the least desirable area. To

illustrate these perceptions of the environment, Table 2 lists those items

mentioned by at least 203 of respondents as contributing to their like or

dislike of that area. A measure such as this is at best subjective. but two

trends are clear. Environmental features liked by the respondents are common

across areas whilst noise is considered to be detrimental to the environan

by those experiencing the highest levels.
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The comparison of levels of annoyance from Various sources between high
and low we is initially undertaken by single noise sources.‘ Table 3 gives

the means and standard deViations of a number of annoyance indices by zone,

and Figures 1 to 3 show the proportions annoyed in each zone plotted against

the relevant aircraft and residual noise levels. n number of points are

apparent. First, it is clear that road traffic noise is not a great source of

annoyance to the respondents in this survey. Although there is a significant

difference between high and low Me in the medium and low CNAs. annoyance

from road traffic rarely exceeds 20‘. of the respondents reporting they are

very highly annoyed. Second. there is no evidence that annoyance due to

aircraft noise varies systematically between m2. Respondents in‘Johnstone

are more annoyed in the low RNZ whereas in- the other 't'wo CNhs respondents are

more annoyed in the :high nuzs'. Third, respondents in the'low RNZ at‘ '

Whitecrook'were less annoyed by aircraft noise as a group than their

counterparts in the low RNz at Johnstone. ' VResults such as'these have been
found previously and have two complementary interpretations: 'l‘hos'eiliving in

a high cm; may have chosen to‘ do so_ in the knowledge that' the aircraft noise

will be a distinctive feature of the environment and will thus be less annoyed

as a group than those in the medium can into whose environment the aircraft

noise may be more of an intrusion. Mdltlonally'tfiere-are differences in the

social composition of the two cm; which account, for some of the differences.

with regard to overall levels‘of noise there was evidence" that respondents

in Hhitecrook were less 'likely to reply at the extremes of the scale' (lo/10.).

than their counterparts 'at Joh‘nstone. Figure 3 shows the direction of the..

relationship change when the proportions answering 8-10 rather than 10 were

considered. _ For this latter group it is clear that annoyance is’directly

related to aircraft noise level but that road traffic noise plays a less _

important role. ‘ ’ ‘ ’ '

These figures provide visual evidence of the relationship between

disturbance and noise levels. It is also necessary to test statistically

whether'the observed differences in the proportions annoyed in High and bow

12.“,st are significant. It has already been 'stated that many-of these

differences are not significant. clear evidence is provided by Table 4,

which gives the sample sizes that would have been required in each' zone for

differences of the magnitude of those observed'here to have been

significant. These sample sizes are. in general, much larger than those

obtained in this study. In fact, these for Knightswood are much larger.than

those possible had a "census" rather than a sample survey been undertaken.

The conclusion is that the differences are'not significant.

, To quantify! the relationship between disturbance due to aircraft noise and

levels of aircraft and road traffic noise a number‘of’reg'res'sions were -

performed. with only three levels of aircraft noise there is little

opportunity to test the relevance of any non—linear relationship. The

regression equations for annoyance due to aircraft and overall noise are as

follows:
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Aircraft: nnnoyance=-l7.ld + 0.35 31-5924— 0.01RIEQ24

(1.91) (0.01) (0.01)

Overall: Annoyance = -13.77 + 0.21 M8024 + 0.08 RLBQZQ

Noise (2.04) (0.03) (0.01)

(We and RLEQZQ represent the LAM,“ h for aircraft and road traffic

respectively. )

~ The conclusions are clear. There is no evidence that levels of road

traffic noise play an important role in determining an individual‘s annoyance

due to aircraft noise, and are less important than aircraft noise in

determining their annoyance with the overall level of noise in their

environment. The regressions for aircraft noise annoyance may be summarised

as demonstrating than an increase in ".5924 of around 10 dB, similar to that

between xnightsmod and Johnstone, will lead to an increase in annoyance of

around 3 points on a 10 point scale.

Q. RELATIONSHIPS WITH UPI-{ER STUDIES

Figures a and 5 compare the results in the previous section with those in

other studies. Figure 1 gives the proportion very much annoyed in the six

zones in this study together with those in the nuts study (1982) [2). It is

clear that the results for Knightswood and Johnstons are very comparable,

while the respondents in White-=er report less annoyance as a group than

would be expected. some reasons for this have beendiscussed earlier.

Figure 5 compares the Glasgow study with those in France and The Netherlands

and denunstrates the success of the international study. It includes the

fitted regression line which is similar to that for the British data alone.

5 . CONCLUSIONS

'mls paper has demonstrated that there is no consistent evidence that the

disturbance due to aircraft noise is influenced by residual noise. There is

clear evidence. however, that annoyance due to aircraft noise increases as the

level of aircraft noise increases; typically an increase of around 10 as in

24 h Aircraft Lmq increases annoyance by around one third of the range of the

scales used in this study.

Although there were few significant differences in the proportions annoyed

between high and low )1st, the direction of the relationship changed between

CNAs. Respondents in the low RNZ in Johnstone were moreannoyed than those in

the high RNZ in contrast to their contemporaries in xnightswood and whitecrook.
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Table 1: W statistics for mango» study.

CNA whitecrook Johnstone Knightswood

mz High Low High Low High low

________._—_..____——————-—

sample size 77 126 96 109 105 104

29 h aircraft 1.33; 68.2 66.7 55.7

29 h residual Lmq 63.6 53.9 67.5 52.4 58.8 51.2

mu 2: Area charactartulcs mentioned as menu-um; to Liking or
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Table 3: Means and standard mutations of mane: magma Du mm

(seals: Irth 1; martin: 10)

Whitech Johnstone Knlgnteuood

High W High W High 1.0“

__'_____—_____————-———

u“ 7.58(2.37) 5.67(2.73) 7.93(2.59) B.36(2.32) Q.02(3.02) 3.93(Z.79)

R243 3.90(2.76) 1.8“).79) 5.45t2.94) 2.03(1.73) 5.36(3.01) 2.00()..92)

N241) 7.19(2.12) 6.01(2.99) 6.10(3.31) 5.3912.29) S.23(2.96) 3.3b(2.39)

MM -- overall feelings: aircraft: noise

R293 ~ ovetan feelings: road traffic noise

NZAD - overall feelings: noise in general

Table 4: Sample stun for dtfferances observed tn this study so be

significant

Anno anoe Measure Whitecrook Johnstone Kn‘x tewood

Overall. feelings

about noise 168 608 1'17

annoyance from
aircraft noise

- at weekends 290 1850 2318

- at night 2974 293 1539

— in general 281 563 1539
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