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INTRODUCTION

The modelling of annoyance due to combinations of noises, such as aircraft
or impulse in a traffic background, has been discussed in an earlier paper (1]
where it was concluded that an ‘energy summation' model, based on the total
Lpaq ©f all sources, does not account for annoyance reactions, The ‘dominant
gource’ model, where total anmoyance is governed by the subjectively dominant
source, was suggested as having more potential application but was in need of
further verification. This paper explores the possibility in the light of
newly acquired laberatory and field data.

ANNOYANCE RESPONSES

Models for the prediction of annoyance due to combinations of noises
should make allowance for both ’source specific' and 'total’ annoyance
reactions. However, as yet, there appears to be no gatisfactory way of
cbtaining such information, partly because the problem ias confounded by the
way in which the information is obtained and partly because there is no way of
exactly knowing how respondents interpret the questions they are asked.

Field Data

Without doubt social survey data ie the most confusing, whare it has
frequently been cbserved, as ig shown in Figure 1, that the ‘source specific*
annoyance responses are greater than ‘total’ annoyance responses [2-5]). The
reason is not clear, and three possible explanations may be hypothesised:

(a) The ‘total’ annoyance question is usually the first of the noise
questions to be asked, and takes a form similar to Q1 in the Appendix. It has
peen postulated that an early 'total’ annoyance question does not sufficiently
alert respondents to all of the components in their noise environment. This
explanation may be discounted. Figure 2 shows that, even when repeated later
in the questionnaire, and asked as part of a composite question where there is
little doubt that respondents should have beaen alerted to its intended
meaning, the same result is obtained (see Q2 and 03 in the Appendix}.

{b) A variant of the above is when respondents appear to have been
alerted, but still do not spontanecusly include all sources in their response.
when questionned more closely and encouraged or prompted to take account of
all noise sources, they sometimes reply, "Oh, the aircraft (or the gunfire},
they are over therel”. This means that more distant noise sources can be
specifically excluded, and the annoyance response is driven by the more
immediately present traffic or background noise. Although plausible, this
explanation does not seem to be that robust.

Proc.l.O.A. VolIB Part3 (1986) 325




Proceedings of The Institute of Acoustics

FACTORS APFECTING THE ANNOYANCE OF COMBINATIONS OF NOISE SOURCES

SSV

knpubq/

Figure 1:Source specific and 1otal
annoyance responses for

combinations of impulse and 2 L
road traffic noise. Field data
from (4} 1
LAeq
T T T
50 60 70

{c) ‘The period over which respondents integrate their annoyance responses
probably holds the key to the problem. The ‘source specific’ response may be
designated the heightened or ‘worse mode’ annoyance actually felt whilst the
offending noise is heard. The ‘total’ response is the integrated or -average
mode* annoyance formulated ovar a long time period and reflecting to some
extant the acceptance/tclerance of the combined situation.

Laboratory Data

There is evidence from laboratory studies {1,4,6) that the ‘dominant
source’ model appears to predict annoyance due to combinations of noises.
Pigure 3 illustrates this, wherea it may be seen that 'total® annoyance
judgements are driven by whichaever of the two ‘scurce specific' responses
dominates the particular situation, Subjects’ responges were obtained using a
variant of Q4 in the Appendix. In this case thers is no need to congider the
rtotal' annoyance responses which become redundant.

However, Figure 4 shows that this result is not always obtained. Here it
may be seen that 'gource apecific' responses are. greater than 'total’
responses, and thig result is not unique. In repeated measures experiments,
whera each subject hears every noise cembination, the result is variously
obtained in low road traffic background conditiong {1,4] ar when ‘experienced’
[7], as opposed toc 'naive’ subjects, are used to make the judgements. In this
context ‘naive’ means subjects who have been selected at random, usually from a
student population, and ‘experianced’ refers to those subjects deliberately
chosen on the basis of having been previously exposed to the noises in their
home environments. Again, the reason for these diffarent effects is again not
clear, and two possibla explapations may be hypothesised:
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(a) The evidence in support of the ‘dominant source' model obtained on
'‘naive’ subjects could be explained on the basis that the noises are only heard
for a short period of time (e.g., 10 minutes), and thia is not long enough to
experience the periods of relief which inevitably occur in the real life
gsituation [(4,6]. Hence subjectz do not learn to integrate their responses cover
long periocds which contain intermittencies in the noise exposure. In fact they
answer the questions specifically aske@ and in effect subjectively add their
responses to form a ‘total’ response which closely fellows the model.

{b) 'Experienced' subjects with field exposure to the noises being studied
in the laboratory are understandably better able to project (as in Q4 in
aAppendix) to the home enviromment (7). This projection apparently includes an
element of long term integration notably absent with ‘naive’' subjects.

Discussion

A different representation of the effectiveness of the ‘dominant source’
model may be seen in Figure 5. When traffic noise is the dominant source (left
hand side of the figure), ’total' annoyance closely follows traffic annoyance,
whereag when the more intermittent ‘impulse source’ is dominant (right hand
side of the figure) the difference between total and impulse ncise annoyance is
generally negative, with ‘total’ annoyance being lower than the more dominant
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Figure 5: Dominance model: Field data from {3)
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Figure 6: Dominance model : Laboratory data after (6)
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impulse noise {3]1. Tha traffic noise also seems to influence the ‘total!’
annoyance responses to some extent when the impulse noise is dominant, as is
evidenced by the depression from the ‘dominant source' model of the total minus
traffic annoyance values, The close adherence to the ‘'dominant source’ model
for the ‘naive’ laboratory data (6] is shown in Pigure 6.

The overall conclusion drawn from these findings would seem to be that on
balance the ‘total’' annoyance response as reflected by the field data seems to
be preferred to the ‘dominant source' model, particularly as the laboratory
results projected by ‘experienced subjects' also tend to refute the findings of
Pigures 2 and 6.

-IMPLICATIONS

The choice of either ‘source specific (dominant source)' or ‘total’
annoyance doge-response relationships for use as planning coriteria has quite
profound economic effects, the former carrying by far the largexr penalty for
the noise maker. Figure 1 showa that the penalty for impulse noise comparec
to traffic neoise is about 5-10 dB when ‘source specific' responses are used.
This can be increased by up to 20 dB if 24 h Lppoq measures are uysed for the
measurement of the noise exposure, rather than the actual operation times of
the plant., 'Total’ anncyance responses reduce the size of the penalty.

Predictive modelling combinations of noises is therefore dependent not
only on whether 'source specific’' or 'total’ annoyance dose-response
relationships are used, but also on the integration periods over which the
noise measurements and annoyance judgements are made. If, as this paper
suggests, the ‘total’' responses are used, then radical rethinking ¢f planning
criteria will be needed. .
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APPENDIX
Question 1: from Reference [5]

10. ‘Taking all things into account, how much would you say the noise
arcund here bothers or annoys you?'

Very much 4
Moderately 3
A littla 2
Not at all 1

Quesation 2: from Raference [5]

19a ‘Taking all things intc acount, how much would you say the noiase
from aircraft around here bothers or annoys youi'

Very much 4
Moderately 3
A liktle 2
Not at all 1

15t 'And how much would you say the noise from traffic arcund here
bothers Or annoys you?'

Very much L3
Moderately 3
A little 2
Not at all 1

Question 3: from Reference {5)

24. ‘'Just to make sure I have it all straight, how do you feel overall
about:*

f{a) the noise from aircrafc?
th) the noise from traffic?
{d) the overall level of noise around hera?

Not annoyed O 1 2 3 & S5 6 7 8 9 Extremaly annoyed
Question 4: from Reference (€]

I3

C3.1-3 ‘'How annoying would you find the (total/impulse/straffic) noise
you have just heard, if you heard it all the time in your own
living roem in the evening?’®
Not annoying at all ¢ 1 2 3 4 5 &6 7 & 9 Extremely annoying
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