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1. SOME LITERATURE ON THE NOISE TEMPORAL DISTRIBUTION

Olson [1] recorded sound levels over a 24-h period at different loca-

tions in the City of Ottawa. The obtained percentile distributions fell in-

to one of two distinct classes: the former with more or less symmetri-

cal distributions and the latter with skewed distributions, which were

more common.
Safeer et al. [2] considered three different 60—minute noise distribu-

tions. The third referred to a wooded area. about 80 rn from the center

of a major interstate highway during morning rush-hour traffic and was

similar to a gaussian with a standard deviation o=2 dB. These authors

hypothesized that for locations of the third type estimates of the shape
of the distributions based on relatively short period samples (e.g., five

minutes) should be accurate within 1:1 dB.

Don and Rees [3] deduced that the temporal distributions of sound

levels were rarely gaussian. Indicating skewness by s and kurtosis by

k. they called "pseudo-gaussian" a distribution characterized by: (a)
-.1 <s< .1; (b) 2.85<k<3.15: lcl a correlation coefficient greater than
.998 for LN values drawn on normal probability graph paper.

Mori et al. [4] carried out many surveys: the obtained results were

compared with four probability distributions: the exponential. the nor-

mal, the log normal and the Weibull distribution; it followed that the

Weibull distribution matched the actual road traffic noise more closely.

2. TEMPORAL DISTRIBUTIONS IN RECENT NOISE SURVEYS

For various positions IF.) located in densely built-up areas, A~weighted
acoustic surveys have beencarried out along 24 h periods. Equivalent
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level, Leq, and percentile levels L1, L10. L25. L50. L60. L75. L90. L95, L99.
L993 have been recorded.

  

Table 1 - Equivalent levels and Traffic
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  In Table I the values of Law (from 6 am. to 10 p.m.), Lean, Leq are
reported for 17 characteristic outdoor locations. In addition, the values

of traffic (split in light and heavy vehicles) in a given time are reported
for the same locations. One remarks that the mean difference between
Lam, and Lea" is about 5 dB. while according to the Italian legislation
the allowed values in day- and night-time differ 10 dB between them.

These results are in agreement with those of other surveys, e.g. [5]. In

all the locations of Table ‘I. the noise of road traffic sources is the
prevailing one.

In Table 2 the equivalent and the percentile levels during day-time

(D) and night-time (N) are reported for the position 16. By means of

the percentile levels, the standard deviation, 0, skewness, s, kurtosis,

k and the parameters A=(L99-L50)/o, B=(L90-L50l/o, C=(L1°-L5°)la,

D=lL1-L5°)/o were obtained for all locations. In Table 3 the values of
the above parameters are reported for the distributions of Gauss and

Rayleigh (a particular case of Weibull distribution). 4

Table 2 - Equivalent and Perce ile Levels for Position 16
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  Table 3 - Characteristic Parameters of two Srafistical Distributions
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Table 4 - Various Acoustical Parameters of Day-time
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Table 5 - Various Acoustical Parameters of Night-time
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In Tables 4 and 5, respectively for day— and night-time, the values
of c, s, k, A, B, C, D are shown for the same 17 locations; in addition,

the number of the maxima (m) of the actual distribution is reported.

The values of the standard deviation are always higher in night-

time: but the differences between night- and day-time are different ac-
cording to locations. The values of the skewness are generally nega-

tive; however, also some positive values have been recorded. The val-

ues of the kurtosis are higher in day-time for all positions. in addition,
almost always the values of the skewness and kurtosis are outside the
'range, which was chosen by Don and Flees to characterize the “pseu-

do-gaussian“-aspect. The actual values of the parameters A, B, C, D
are very unlike from those of Gauss and Rayleigh distributions. When
there are distinctly two maximain the actual distribution, the experi-

mental data fit only with the superposition of two theoretical distributions.

3. CONCLUSIONS

In this research the purpose was that of examining a limited number of

characteristic positions in both day- and night-time.

There is no theoretical basis for any temporal distribution function of

town noise levels. The experimental data reported in this paper do not

fit with any of the known statistical distributions both considering day-

.and night-time together and considering them separately. In various
cases the actual statistical distribution has two maxima and the experi-
mental data fit quite well with the superposition of two Weibull or

Gauss distributions.
The mean difference between the day and the night equivalent lev-

els is about 5 dB, while according to the Italian legislation the allowed

values in day-time and night-time differ 10 dB between them. These

results are in agreement with those of other surveys in different

towns. However, it is to be noted that the actual values both in day-

and night-time are well above the limits established by the legislation.
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