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4.1 INTRODUCTION TO NOISE

411 In order to assist the understanding of acoustic terminology and the relative change in noise, the
following background information is provided.

4.1.2 The human ear can detect a very wide range of pressure fluctuations, which are perceived as
sound. In order to express these fluctuations in a manageable way, a logarithmic scale called the
decibel, or dB scale is used. The decibel scale typically ranges from 0 dB (the threshold of
hearing) to over 120 dB.

4.1.3 The ear is less sensitive to some frequencies than to others. The A-weighting scale is used to
approximate the frequency response of the ear. Levels weighted using this scale are commonly
identified by the notation dB(A).

414 A noise impact on a community is deemed to occur when a new noise is introduced that is out of
character with the area, or when a significant increase above the pre-existing ambient noise level
occurs. For levels of noise that vary with time, it is necessary to employ a statistical index that
allows for this variation. These statistical indices are expressed as the sound level that is
exceeded for a percentage of the time period of interest.

4.1.5 In the UK, traffic noise is measured as the Laio, the noise level exceeded for 10% of the
measurement period. The Lago is the level exceeded for 90% of the time and has been adopted to
represent the background noise level in the absence of discrete events. An alternative way of
assessing the time varying noise levels is to use the equivalent continuous sound level, Laeq. This
is a notional steady level that would, over a given period of time, deliver the same sound energy as
the actual fluctuating sound.

4.1.6 To put these quantities into context, where a receiver is predominantly affected by continuous
flows of road traffic, a doubling or halving of the flows would result in a just perceptible change of
3dB, while an increase of more than 25%, or a decrease of more than 20%, in traffic flows
represent changes of 1dB in traffic noise levels (assuming no alteration in the mix of traffic or flow
speeds).

4.1.7 Note that the time constant and the period of the noise measurement should be specified. For
example, BS 4142 specifies background noise measurement periods of 1 hour during the day and
5 minutes during the night. The noise levels are commonly symbolised as ago(ihour) and Lago(smins).
The noise measurement should be recorded using a ‘FAST’ time response equivalent to 0.125 ms.

Table 4.1.1: Glossary of Terms

Term Definition

Decibel (dB) A scale for comparing the ratios of two quantities, including sound pressure and sound
power. The difference in level between two sounds s1 and s2 is given by 20 log10
(s1/s2). The decibel can also be used to measure absolute quantities by specifying a
reference value that fixes one point on the scale. For sound pressure, the reference
value is 20uPa.

A-weighting, dB(A) The unit of sound level, weighted according to the A-scale, which takes into account the
increased sensitivity of the human ear at some frequencies.

Noise Level Indices Noise levels usually fluctuate over time, so it is often necessary to consider an average
or statistical noise level. This can be done in several ways, so a number of different
noise indices have been defined, according to how the averaging or statistics are carried
out.

LeqT A noise level index called the equivalent continuous noise level over the time period T.
This is the level of a notional steady sound that would contain the same amount of
sound energy as the actual, possibly fluctuating, sound that was recorded.

Lmax,T A noise level index defined as the maximum noise level during the period T. Lmax is
sometimes used for the assessment of occasional loud noises, which may have little
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Term

Definition
effect on the overall Leq noise level but will still affect the noise environment. Unless
described otherwise, it is measured using the 'fast' sound level meter response.

Loo,T

A noise level index. The noise level exceeded for 90% of the time over the period T. Lgo
can be considered to be the "average minimum" noise level and is often used to
describe the background noise.

Free-Field

Far from the presence of sound reflecting objects (except the ground), usually taken to
mean at least 3.5m

Ambient Noise Level

The totally encompassing sound in a given situation at a given time, usually composed
of a sound from many sources both distant and near (Laeq,T).

Residual Noise Level

The ambient noise remaining at a given position in a given situation when specified
sources are suppressed to a degree such that they do not contribute to the ambient
noise level (LaeqT)

Specific Noise Level

The equivalent continuous A-weighted sound pressure level at the assessment position
produced by the specific noise source (the noise source under investigation) over a
given time interval (Laeq,T)

Rating Noise Level

The specific noise level plus any adjustment for the characteristic features of the noise
(LAr,Tr).
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