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1 INTRODUCTION

The extension of existing airports or the building of a new airport are
today very difficult, because of the problem of noise. Residents in airports
areas are opposed to the building of new runways or even to an
extension of the operating periods at night. The population in general
shows at least in Europe a violenl opposition when the projects are
announced.

We could distinguish two psychosociclogical phenomena about noise :

- the first one concerns the difficulty for people living around airports to
perceive decreasing noise levals, due to the gradual suppression of the
noisiest aircrafts and despite the increasing daily number of events.

This appears too in the case of significant and sudden changes, like the
suspension of night flights or the 1emporary closure of a runway. The first
question is opened since the very beginning : what acoustic index is 1o
be used to characterise the noise around airporis, not to be sensitive 1o
thesa changes,

- the second aspect is that the population is afraid of increasing noise
lavels in the future. Consequently people today are expressing a higher
annoyance towards the existing noise levels in order to stop any further
avolution, assuming that the noise situation would be more unberable in
the future.

2 LITERATURE SURVEY

There are several studies about noise changes. Usually the authors
study reactions after changes in the noise level and compare the new
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annoyance with the memory of the disturbance before the noise
variation.

A more exhaustive method consists of carrying out two surveys, one
before and ona after the noise exposure. change. When the social
surveys are done in the same area, this is called a longitudinal survey. | 1
the control group, which is subjected to constant exposure noise, lives in
another area this is a cross-sectional comparison. The most effective
studies compare the post-change reaction to steady state reactions at the
same noise level. Thay adopt the hypothasis that a new noise axposure
will change the annoyance more than would be predicted from a steady
state noise laval, preferably in the same site. Indeed it is difficult to
consider as a reference data from others surveys carried out elsewhere,
in previous time, and synthesised in one curve, like that proposed by
Schultz (1978). Bradley (1994) demonstrates that, in several aircraft
noise survays, the results indicate a much greater percentage of people
highly annoyed than the Schultz synthesis curve suggests, although
exactly the same questionnaire and survey technigues were used in
alrcraft and road noise surveys. Moreover a minimum of € dB Leq of the
noise exposure is necessary to get a change in the annoyance level.
After a noise exposure change of 2 or 3 dB for instance, pacple clearly
perceive that the noise varies, whilst the degres of annbyance does not
(Vallat 1979).

The bsest synthesis has been done by J. Fields (1992) : 19 surveys are
listed, with 8 concernad with aircraft noise. The changes in nolse
exposure are due to the gradua!l increase of aircraft numbers, the
opening of a new airport, modifiad depanure procedures, airpon
maintenance and the close of a runway, and the quasi total elimination of
night flights. Globally, the detailed analysis of the authar shows that
residents experience a change in noise exposure in their area
(decreasa, increase) : it does appear that substantial changes in noise
levels are followed by substantial changes in annoyance™.

Experimental data are not easy to analyse in order “to provide a
conclusion about whether residents are overreacting to change” in noise
lavels.

Considering the 2467 interviews from surveys after an increase of noise,
and after a strict salection of the studies by Fields, 57 % show no
important difference : 43 % ovemeact to change, none under-react.

In the case of a noise decrease, 67 % of the 6189 interviews over-react
by a higher than expected decreasing annoyance, 18 % express no
important differance, and 15 % under-react, ie they show a lower than
exﬁeci:ted decreasing of annoyance in relation to the noise exposure
variation.
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The general conclusion is that “a changed noise environment may be an
important factor in mobilising public action against noise".

Other longitudinal studies have been carried out in Japan, around
Nagasakl Airport (Miyahara 1985) over a 7 years pericd ; 3 waves of
surveys, in an area at 4 km of the airport, consequently with a moderate
noise exposure show, 2 years after the airport opening, a noticeable
decreass of annoyancs, even though the noise gradually increased from
9 events a day in 1976 to 15 in 1981. The surveys led by Katska (1995)
at Dusseldori Airport are the most instructive. Around this airport the
nolse levels have decreased by 0,5 dB Leq per year, since 1985 ;
concurrently the maan peak levels have decreased withdrawal of the
nolsest aircrafts. Nevenheless the percentage of highly annoyed
residents has increased from 29 % in 1987 to 45 % In 1893. This coukd
be due to the progressive increasing number of events from 84 Q00 per
year to 161 000.

Generally speaking it is necessary to take into account the delay
between the actual change in noise level and the survey ; today it is
usual to launch a first survey just after the exposure change and a
second 6 months later. Inmediately after the variation of noise, the
reactions of the residants are substantial, then moderate. The subjective
rating of annoyance seems to show a certain inertness to follow the
physical changes : this obsarvation is confirmed by two groups of
researchs, each of which includes a psychosociological survay by use of
questionnaires and a physiological study of sleep disturbance, assessed
at home by classical laboratory methods.

In 1973 Fidell and Jones observed the evolution of the degree of
annoyance among residents around the Los Angeles airpor, after an
almost a complete suppréssion of night time flights. This cessation
provoked a serious decreasa in noise levels.

Despite this Important change in noise exposure, only 2 % of the
population experienced a change in the overall or nightime annoyance
(1400 interviews).

At the same time Globus and Friedmann recorded the sleep signal
parameters of some residents, in order to compare the sleep quality
before and after the cessation of the late night flights. The diffarences,
based on 80 racorded nights of a sample population (average age 45),
are moderate. Some important parametars of the sleep quality, for
example the duration of the slow waves sleep (stage Il and {V), show a
spectacular improvement : the duration of 47 minutes for the whole night
with outdoor noise (Leq 23h-6h = 71 dB{A) Increases to 68 minutes ona
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week after the cessation (Leq = 51 dB(A) and to 61 minutes after one
month.

In France, one year aftar the opening of Paris-Roissy girport, Vallet and
Frangois carried out anather couple of studies.

The annoyance survey shows that 60 % of residents are disturbed by
aircraft noise in the evening, and 40 % at night, with an exposure of 52-
60 dBA in Leq 22h-6h in facade. Physiological experiments, carried out
during exactly the same period, show a moderate sleep disturbance :
the EEG reaction (awakenings and stage shifts) varies between 12 and
19 % of the total number of flights, which could reach 35 events per night,
depending of the nature of the sieep stages. The reaction rate varies
from 10 to 25 % following the peak level of the aircralt noises.

These two study methods, even though not exactly similar because of the
different ways of data analysis, both stress that the psychophysiological
method is able to better assess a quick variation in sleep quality. The
psychosociological surveys need bolh, more time to recognize a
dacrease of annoyance (at Los Angeles) and a clear over-reaction to
new aircraft noise {in Paris}.

3 DISCUSSION

Adopting a theoretical model to forecast the degree of annoyance due to
noise, whatever efforts made to rafine tha way to take Into account the
noise levels, the global acoustical energy explains only 33 % of the
variance in the annoyance scores. (Levine, Lambart)

By simple deduction, numerous other variables, acoustical and non
acoustical, modulate the annoyance scores. Bertoni and Franchini
{1993) stress that the noise dose received at the work place increases
the annoyance expressed by the noise at home. Bradley (1979) Insists
on the variable -size of the communities- and there is evidence that
residents in small towns are less disturbed than those living in large
urban communities, with the same noise exposure. Similarly Vallet
(1983) considers the concept of environmental load : at the same ncise
exposure (day Leq) the annoyance is higher in towns than in rural areas.

The main relevant factors to explain the different annoyance rating are
the socio-demographic variables, including many aspects of housing
and the attitudes towards noise (Job 1993).

This second catagory includes numerous and influent attitudes :

- fear of dangar (aircraft crash}
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- belief that the noise could be preventad

- fesling that the noise could not be controlled

- general noise sensitivity and other environmental impacts of noise
sources.

Fields (1992) quotes the impact of the fear of possible aircraft crash
danger.

The results vary from one survey to ancther : there is a negative effect
cotrasponding to 3 dB, in Switzerland and to 15 dB in Australia,
demonstrating that fear increases nolse annoyance. Some other surveys
show no impact.

Belief that authorities could prevent or reduce the noise “here and now*
provides a higher rate of annoyance corresponding to 8 dB Leq.

The very sensilive groups expressed an annoyance equivalent to a
noise laval of 10 dB. Nevertheless all these variables are not simply
additive.

Howevar it is easy to consider that an action on the purely physical
aspect of the noise would have a limited impact on annoyance, and may
explain why a decrease of 6 dB Leq is necessary to begin to observe a
lower annoyance.

The public authorities are not able to modify the socio-demographic
variables which have an influence on annoyance but it is possible to
decrease the annoyance level, by influencing aftitudes through
advertisement.

Katska (1980} stressas that in German towns (3400 interviews) the noise
levals were reduced by 1 dBA (Leq) but the reduction of the anncyance
was squivalent 1o a reduction of 6-14 dBA. This spaclacular impact
seems to due both to more regular tratlic and to a very efficient
advertising campaign among residents.

To retumn then to aircraft noise, we can conclude that it is compulsory to
reduce the noise levals to act on the annoyance, but it is necessary to
minimise the synergetic aspects of some attitudes too, among them the
fear of mor noise exposure in tha future. '
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