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1. INTRODUCTION

Aircraft noise indices have historically been developed on a.

national basis usually through an integrated programe of social

surveys and noise measurements in the vicinity of major airports.

As might be expected there have been international differences in

the focus of these studies: in the questionnaire design, in

details of noise measurement, and in the analysis of the results.

These differences have led both to different measures of

disturbance and noise levels.

This study originates from an initiative by the Comission of

European Comnunities (CEC) through DGXII to establish connon

methods for collecting data around airports to allow comparison of

results between surveys for:

(a) the questions expressing the cosmunity reactions to noise

of overflying aircraft and to the environment noise in

general,

(b) the assessment of noise exposure in the zones selected

for interviews,

(C) the methods of selecting the zones and the persons to be

interviewed,

(d) the data to be analysed,

(e) the methods of establishing correlations between noise

exposure and the coninunity reactions to noise.

The subsequent sections of this report describe first the

approaches used to achieve successfully the objectives listed

above and then examines some substantive results found in the

study.

2. DESIQ

The participant countries were France, The Netherlands and the

United Kingdom (Appendix I) and surveys took place at Paris—Orly,

Amsterdam—Schipol and Glasgow Airports. To achieve the first

objective of the study, extensive discussions took place on the

methods used to prosecute noise studies in each country. This

enabled a conmn method to be proposed.



The basic design of the study was that each team identified a
number of comnon noise areas (CNAS) within which the social survey
and noise measurement prograirnes would be conducted. These were
defined as areas within which noise levels from a particular
aircraft varied by no more than (about) 3 dB. Within each (2A two

residual noise zones (RNZS) were identified, one expressing high
levels of residual noise and the other low. In every case the
main source of residual noise was road traffic.

In each zone the progranne of social survey and noise
measurements was carried out concurrently so as (a) not to
influence responses to the surveys, and (b) to maximise the
correlation between the measurement and the actual noise exposure
at the time of the survey. The social survey used a cosunon core
questionnaire in each country and identical sampling strategies.
Mditional questions of particular national interest were included
near the end of the questionnaire so as to ensure that the core
questions would be delivered similarly in each country.

The core questionnaire was introduced as a study of the local
environment and respondents were given the opportunity of
mentioning aircraft noise spontaneously as a reason for disliking
the area. Subsequent questions asked for their reactions to
aircraft noise at different times of the day and week. Questions
were designed to determine annoyance directly as well as to allow
activity disturbance to be assessed.

Noise measurements were gathered for aircraft by taking noise
levels for individual events together with a complete listing of
numbers and types over the measurement period. Residual noise
measurements were obtained using hourly measurements over a seven
day period at a number of sites.

A major success of this study was that careful design led to
the fieldwork prograimnes being completed in each country such that
the data were comparable. Thus it is fair to consider this as one
large international study rather than three similar national
studies.

3. RESULTS

Table 1 contains 24 hour L values for aircraft and for
residual noise in each zone and demonstrates the success of the
study in obtaining a suitably wide range of noise exposures.

The second panel of Table 1 gives the reasons most coimnonly
mentioned in each zone for disliking an area. It is ininediately

obvious that aircraft noise is perceived as important by many



respondents in all countries. However, this is tempered by the
fact that very few respondents wished to move from their area
whilst most liked their environment on the whole.

In the main, annoyance due to aircraft noise increased with
the level of aircraft noise. An exception was found in the UK
where respondents in the medium aA were more annoyed than their
counterparts in the high QIA. This type of effect has been
observed previously and can be interpreted as being due to
respondents in the high QA accepting the noise as part of their
environment, whereas in the medium CNA, aircraft were much more of
an intrusion. In Glasgow there were also socio—economic effects
which contributed to this result as respondents in the high CIA
were predominantly in low socio—economic classes, who are less
inclined to complain typically. It is possible to adjust the
results to take account for differences in response due to some
individual characteristic such as socio—economic status. This is
done by calculating the level of disturbance which would be
expected if all the zones had identical population
characteristics. At Glasgow such an adjustment demonstrated that
the observed results were not out of line with those elsewhere in
the study.

The results also confirm that the data from the 3 separate
national studies are comparable. The dose—response relationships
for each country are similar and thus can be merged to provide a
single large data set.

With regard to source specific noise, the respondents were
asked initially about their reactions to all noise in their area.
Later in the questionnaire they were asked about specific
sources. Table 2 contains the latter question from the core
questionnaire. In Question 24, respondents were asked to rate
their annoyance on a scale of 1—10, where 10 meant they were very
much annoyed, and 1 indicated that they were not at all annoyed.
Figures 1—3 give the proportions (for all zones in the study) who
replied between 8—10 to questions about specific noise sources in
each zone, by the level of aircraft noise in that zone. They also
contain regression lines and confidence bands for these data.

The regression lines are as follows:

AIRCRAFT Annoyance -146 .1 + 2 . 94* ALEQ + 0.02 RLEQ
ROAD Annoyance = -58.4 - 0.27 ALEQ + 1.62* RLEQ
OVERALL Annoyance = —135.6 + 1.84* ALEQ ÷ 0,83* RLEQ

* Significant at 1% level

It is clear from these results that residual noise has very
little influence on annoyance due to aircraft noise across all
three countries in the study. levels of annoyance increase



steadily as aircraft noise increases. An interpretation of theseregression coefficients is that an increase of around 10 dB inlevels of aircraft noise — in the range of aircraft noise levelsobserved in this study — will lead to an increase of around 30% inthe proportion annoyed in a particular zone.

As might be expected, annoyance from road traffic is relatedto level of road traffic noise but there is no evidence at allthat individuals experiencing high levels of aircraft noise willbe less annoyed by road traffic than their counterparts in lowCAs.

The final regression concerns annoyance as a result of overalllevels of noise. It is clear that both aircraft and residualnoise contribute significantly to this annoyance. However, theinfluence of aircraft noise is over twice that of residualnoise. This linear additive model is rather simple and a numberof experiments were undertaken to amalgamate noise from the twosources • A good discussion of the possibilities in this area isfound in Rice (1985). Figures 4—6 present the same proportions asFigures 1—3, but this time plotted against Total Lq# defined asthe log sum of the two noise sources.

The use of Total as a noise index increases the slope ofthe regressions of annoyance from overall levels of noise as highresidual noise in low CAS will play an increasingly importantrole. This regression line is

Overall Annoyance = —140.54 + 0.896* TOTLEQ
*Significant at 1% level

indicating that an increase in total Lq of around 10 dB willlead to an increase in the proportion annoyed in a zone of around9%.

A final result relates to question ordering. Respondentsasked early in the questionnaire about their disturbance fromnoise in general were more likely to reply positively than whenthey were asked later. It is possible that these respondents feltthey had, by the end of the questionnaire, expressed theirannoyance sufficiently and were less likely to complain furtherabout the noise. This has implications for further questionnairedesign in studies of this type



4. CONCLUSIONS

1. The study has denxnstrated very successfully the potentialfor international cooperation in aircraft noise annoyancestudies. Informed policy making on environmental noise
internationally requires the scientific understanding of therelationship between individuals’ disturbance from noise and theirexposure. , international standards require comparability inthe design, execution and analysis of national studies as achievedhere.

2. There is no clear consistent effect of residual noise onannoyance due to aircraft noise. The proportions reporting
annoyance from aircraft noise could be predicted adequately usinglevels of aircraft noise while levels of residual noise do notinfluence annoyance due to aircraft noise. With regard to
annoyance from al.t. noise, the best noise index in this case wasthe Total LEQ which sinus both aircraft and residual noise, thus
giving weight to high residual noise in low Q(As.
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Table 2: Format of Question on Source Specific Noise.

Question 24. How do you feel about

(a) the noise from aircraft

(b) the noise from traffic

(c> other noise than aircraft or traffic

(d) the overall level of noise around here

Answers on a scale of 0—10 where 10 indicates very much annoyed
and 1 indicates not at all annoyed.
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