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Key Points

❖ What is a soundscape?

❖ Human impact on the soundscapes of our lives

❖ How to measure and quantify environmental sound

❖ Human reactions to soundscapes

❖ My project - spatial soundscape analysis



“The acoustic environment of a place, as perceived by people, 
whose character is the result of the action and interaction of 

natural and/or human factors.” 

Soundscape



“The age of humans”

Anthropocene
[2]



Industrialisation of the Soundscape

❖ Immediate health effects:
❖ Hearing damage
❖ Lack of sleep
❖ Physical and emotional 

wellbeing
❖ More difficult to quantify
❖ Limited historical surveys

https://upload.wikimedia.org/wikipedia/commons/7/7d/Building_site_-_panoramio.jpg





[3]
1912 - 88 dB(A)

2017 - 115 dB(A)



Measuring Environmental Noise

LAeq

Sound Pressure Level

A-weighted

Equivalent



Measuring Environmental Noise

❖ Simple to measure and understand.
❖ Aggregates all sound into one figure.
❖ Content of the soundscape is discarded.
❖ Soundscape content is key to human 

perception and reaction.

LAeq







Approaches to Environmental Sound

Environmental Noise Approach Soundscape Approach

Sound managed as a waste Sound perceived as a resource

Focus is on sounds of discomfort Focus is on sounds of preference

Measured using LAeq
Requires differentiation between sound 

sources and human judgement

Managed by reducing levels Works towards wanted sounds not 
being masked by unwanted sounds

[5]



Soundscape Taxonomies

❖ Schafer’s Features of the Soundscape

❖ Soundecology Categories

❖ Brown’s Acoustic Environment Schema



 Features of the Soundscape
Keynotes Signals Soundmarks Archetypal Sounds



 Features of the Soundscape
Keynotes Signals Soundmarks Archetypal Sounds



Soundecology Categories
Anthrophony Biophony Geophony



Normalised Difference Soundscape Index

❖ NDSI - metric to measure biophony/anthrophony ratio

❖ Recently applied to urban sound by Devos

-1
Anthrophony

+1
Biophony



Normalised Difference Soundscape Index

-1
Anthrophony

+1
Biophony

‘Computational model of auditory attention’ could improve results



Acoustic Environment Schema

❖ Anthro/Bio/Geophony given equal weight in 
soundecology work

❖ Urban soundscapes dominated by Anthrophony

❖ ‘Insufficient resolution’ in urban sound



Acoustic Environment Schema

by the use of real-time transducers in, for example, whale-watch-
ing activities. One can thus refer, for example, to the acoustic envi-
ronment of a wilderness place, or the acoustic environment of an
urban place. Having broadly characterized type of place, the taxon-
omy then categorizes all sources of sound that could be present.
We have developed this set of sound sources on two criteria.
Firstly, it can be applied in all types of acoustic environments
and places. Secondly, the nomenclature of sound sources has been
carefully chosen to avoid value judgments, or connotations,
regarding these sound sources, irrespective of the type of place.
The terms for sources shown in Fig. 1 all fit appropriately within
the sentence; ‘‘In this place, one hears the sound(s) of . . . [source]’’,
further qualified by the category of sound source as necessary.
The taxonomy, intended for use by researchers in objective report-
ing of sources present in any place, builds on previous categoriza-
tions, such as that of the urban soundscape [6] but is designed to
be universal in its application.

For example, a wilderness acoustic environment will consist
largely of sounds not generated by human activity—the sounds of
nature—but there could also be some human-generated sounds:
aircraft, the speech or laughter of recreationists, and perhaps the
amplified speech from the radios used by rangers. In the courtyard
of a housing estate, sounds generated by nature may be incidental,
and those generated by human activity will be present. In some
places, various sounds of human activity, say footsteps, may be
present, with only infrequent sound from roadway traffic, but in
another, roadway traffic may constitute the only sound source
heard. In each of these examples, the universal taxonomy of
sources is applicable, and encourages description of sources using
a common terminology.

Of course the distinctiveness of particular acoustic environ-
ments lies, amongst other things, in the presence or absence of
these different sources and their relative intensities. However, a
universal framework for sound source identification should assist
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Fig. 1. A taxonomy of the acoustic environment for soundscape studies showing categories of places (bold boxes), categories of sound sources (dashed boxes), and sound
sources (italics). 1The urban/rural distinction will not always be readily defined, but remains useful. 2The wilderness category includes national parks, undeveloped natural
and coastal zones, large recreation areas etc., and the wilderness/rural divide will not always be clear cut. 3While ‘‘nature’’ and ‘‘domesticated animals’’ sources are shown as
being ‘‘not generated by human activity’’ there are many areas of overlap—for example the sounds of running water in constructed water features or the sounds of wind on
buildings. Domesticated animal sounds will generally be from animals associated with a human activity/facility. 4Recording, replay, and amplification may occur for any type
of sound—as for example in installations playing nature/wildlife sounds. 5Because of the different acoustic impedances in air and water, many of the terrestrial sound sources
within the shaded area of the figure would not normally be observed under water, but overall the same classification system is still applicable. 6Coughing, for example.
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Figure 1: Brown’s acoustic environment schema. Dashed boxes indicate sound source categories, whereas
sound sources themselves are denoted by italic text and non-dashed boxes (Modified from [23] after [6]).

This is a refreshing approach, given the literature’s tendency to describe certain

sources as ‘intrusive’ and others as ‘pleasant’ seemingly by default. In particular, man-

made sound is typically painted in a negative light, as opposed to ‘natural’ sound, which

is preferred. Bunting et al [4], for instance, make mention of “intrusive sources of noise,

e.g. mechanical, or non-intrusive, e.g. birdsong...” without any qualification. Although

many studies have shown strong negative correlation between urban soundscapes and a

pleasantness rating [7], it is important not to let these biases colour objective acoustic

environment analyses.

Harriet [25] posits that such value judgements made on natural and urban sound-

scapes could be due to the e↵ects of enculturation. The idea is presented that a “col-

lective shift in attitudes” towards soundscapes might be something to be encouraged,

citing the human ability (indeed tendency) to change their tastes over time in regards

to art and fashion. Whilst such an approach might be admirable in intent, there might

be a tendency to disregard legitimate concerns over noise annoyance. Perceptions of

soundscapes are real and should be respected regardless of their origin.

10

[7]
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Acoustic Environment Schema

❖ Decouple sounds from human 
‘value judgements’

❖ Objectivity in analysis - the 
machine perspective



EigenScape Database

❖ Spatial soundscape recordings
❖ mh Acoustics EigenMike
❖ Samsung Gear 360 Camera

❖ 8 x 8 location categories
❖ 64 ten-minute recordings
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