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INTRODUCTION

Several recent papers have shown that community response to the same

noise level differs between different sources of transportation no;'--.

Differences have been found between road traffic noise and aircraft

noise [1]. for road traffic and rail-line noise [2. 3], and between any

two of road, rail, and aircraft noise IA, 5]. All of these differences

arise when a long-term averaging metric is used to measure the noise

(e.g. ZA-hour L? . Ldn, HNI). A plausible working hypothesis for such

differences is that they arise because of the different time patterns

of the noise from the different sources, together with differences in

maximum levels. One way to specify these higher noise levels is by

time-above measures: how much time during a day the sound level is

above a stated threshold. This paper tests this suggestion with three

time-above variables -- the time above 65, 75. and 85 dBA (TA65, TA75.

TA85) — in conjunction with Zlo—hour 1.“.

The response variable is speech interference, as measured by the

percentage of respondents at each site reporting it voluntarily. This

variable has been selected for three reasons.‘ First, it has a more

direct link with the physical characteristics of noise than attitudinal

measures such as annoyance. Second, it is a strong correlate of annoy-

ance, which is often used as a summary measure of noise effects.

Third, earlier analyses of our data showed the greatest difference in

dose-response functions between road traffic and aircraft when speech

interference was used as the response variable. Consequently. it

should provide the best chance to identify the usefulness of noise

measures additional to time averaging metrics such as l.E . The time-

above measure is used because above a certain threshold it seems to be

a logical indicator of speech interference effects. In addition, it

shows low correlations with average noise measures. and hence intro-

duces additional information. which may be of value.
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DATA
The data for this analysis were acquired in 1975, 1976 and 1978. The
road traffic data used here are a subset of a larger data set collected
during 1975 and 1976. Twenty-three sites have been selected, for which

road noise was the only major non-residential noise. and at which no

collective complaint activity had occurred. The aircraft data were

acquired in a 1973 study, which is described in [1]. Brief descrip-,
tions of the response variable. and of the acquisition of the noise

data for the two sources are given here.

The speech interference information was obtained in response to the

open-ended question, "Are there any activities which (source) noise
interrupts?" The Variable used in the analysis is the percentage of

respondents at each of the 53 aircraft sites and 23 road traffic sites
who reported some form of speech interference. Percentages are based
on 10-15 respondents per site for aircraft noise, and 25730 respondents

per site for road traffic noise.

For aircraft noise, the US FAA Integrated Noise Model was used to
estimate both average levels (24-hour 1..e ) and three time-above

measures (TA65, TA75, and TABS). For road graffic noise, the levels
have been obtained from field measurements. In this case, the time-
above measures have beencalculated from the L information recorded by

the monitors. Both sets of sound level data represent outdoor levels
for an average summer weekday.

ANALYSIS AND Rssutrs
The principal question is whether a time-above measure adds suffi-
cient information about the noise source to explain some of the differ-
ences in community response observed between aircraft and road traffic

noise. That question is addressed through three steps in this analy-

sis. First, for each source separately and for the combined data, is a
time-above measure more highly correlated than 1.2 with speech inter-

ference? Second, do LE and a time-above measure taken together

improve explanation of speech interference over either alone, for each
source separately? Finally, for the combined data from the two sour-
ces, is the importance of the source—specific term in a regression
equation reduced when the time—above measure is added?

The first question receives an ambiguous answer. For aircraft noise,
TABS is almost as highly correlated as 1.2 with speech interference

(Table 1). For road traffic. TAGS is marginally better than Len. The
problem is that a different threshold is obviously needed for the two
sources, according to the correlation results. However, when the data
for both sources are combined, any one of the time-above measures is
found to be a better correlate of speech interference than is Leq.

Hence there is reason to expect that one of the time-above measures may

help to explain the cross-source differences, but it is not at all
clear Which one.
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There is also the possibility that time-above plus Le explain more of

the variation in speech interference effects than eit er alon , for a

single noise source. This was investigated by comparing the R' values

for step-wise regression analyses. Again. the results are ambiguous.

0n the one hand, some improvement did occur: a 20% increase in R2

(from 0.6A to 0.77) for road traffic. using TA75: and a 30?; increase

(from 0.25 to 0.31) for aircraft noise. using TAGS. (These were the

best equations for each source.) (In the other hand, a different time-

above measure provides the improvement in each caseI and the overall

explanation is not increased as much as one would expect in light of

the low correlation between time—above and Le . Further, there is

still a considerable difference between the two noise sources -— this

time with respect to the overall level of explanation.

The final question, then, is whether a time-above measure and Le

jointly explain variations in speech interference across the two

sources. even though they do _not do so for one source alone. A forced

regression approach has been usedI entering Le first. then the time—

above measures. and finally a dummy variable 0 for aircraft, 1 for

road traffic). The results show that none of the time-above measures

_solve the problem of the cross-source differences. The dummy, or

source-specific. 'variable remains highly significant for all three

time-above measures. more than doubling the R achieved with La and

time-above (Table 2). Further,.in the equations without the dummy

variable, Leq does not enter significantly, suggesting that Le and

time-above measures do not combine additively to explain speech inter-

ference. Finally, with the dummy variable, none of the three time-

above measures provide results that warrant much confidence: the sign

on TAGS is counter-intuitive; ,the coefficient for TA75 is not signifi-

cant; and TABS is non-zero for only 3 road traffic sites (although

certainly the equation for this variable is sensible).

Hence it appears that the time-above measures are not sufficient to

explain the difference in response to road traffic noise and aircraft

noise. Alone, they are better cross-source predictors than Zia-hour

L . but are the same as l. for predicting the\‘speech interference

efgects of either source considered separately. Even ‘i-nuombination

with Leq. the time-above measures are not as significant in amequation

as a dummy variable for the source. Other accoustical variables will

need to be considered to explain the difference in the effects of the

two noise sources.
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TABLE 1

Correlations with speech interference, by source

I Leq mes n75 mas

Aircraft noise .A'o9“ -.03“ .27“ 463*
Road mm: noise .79a .338 .58” .673
Combined sources .06“ .31b .55a .445

Notes: acoefficient significant at .001 level

1’coeificiem: significant at .01 level
ctzo'ei'ficient significant at .05 level
:not significant at .05 level
only '3 of 23 sites have TA85 > 0

TABLE 2

Step-wise regression results using Leq. time-above, and a dulmny

variable. for combined data (Notes as in Table 1)

R2

Variable with
added Equation . Original extra improvement

(L only) variable
2‘1

n 1311-32 .2“-o. x 71"L+0.248bTA65 .005 .096 .092
ZSl=67.9c-0.7108"L+l.13931175 .OOh .2214 .220
131-78.65-D.800nIfl-7.7565TA85 .001; .211. .210

D Isle-137.13+!.21“1.-0.196§TA65-55.33D .542 .6‘6
Isl-P95.092.3013M0-051nTA75-54J‘D .507 .283
XSI--59.5“+1.676bL+3.315CTA85—100.33D .539 .325

  


