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Abstract 
Soundscape generally refers to the sonic environment. The study of soundscape is significant 
to improve the quality of the environment, enhance the function of a place and promote a 
healthy and quality life as well as for the understanding of cultures. Given approximately half 
a century of scholarly studies on soundscape, the purpose of this conceptual paper is to 
present a narrative review of the literature on its definitions, methods, fields and space types 
from various disciplines to provide an overview and reference to novice soundscape 
researchers. As it is a wide-ranging field, soundscape study inherently encompasses research 
from multiple disciplines and mostly necessitates cross-disciplinary approaches. Among the 
diversity with different emphases on research frameworks and methodologies, soundscape 
research usually incorporates the three elements of acoustic properties, perception and 
place. The study can be for documentation, description, management and/or creation of 
soundscape. Some of the fields of soundscape study involve acoustic ecology, acoustemology, 
ecomusicology, acoustic engineering, artistic creativity or wellbeing. Data were usually 
collected through audio recordings, measurements of sound levels, soundwalks, 
questionnaires and interviews. Soundscape research has been increasing in America and 
European countries and can potentially be further expanded on different distinctive sound 
environments, ecosystems and sociocultural lifestyles. 
Keywords: Acoustic Ecology, Sound Environment, Soundscape, Soundscape Perception, 
Sound Experience 
 
Definition of “Soundscape” 
Since the 1960s, the scholarly study on soundscape has been developing from multiple 
perspectives. At present, the term “soundscape” has been used in different specialisations 
such as architectural design, acoustic engineering, landscape, environmental sciences, 
psychology, sonic arts, musicology and ethnomusicology. Some research necessitates 
studying soundscape using interdisciplinary methods. Besides being an emergent field of 
study, its complexity is due to its diversity in meaning and approaches. This article intends to 
present the different schools of soundscape studies in various contexts to provide an 
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overview for novice researchers. As soundscape studies encompass various disciplines and 
methodologies, being able to navigate through these multiple aspects would provide more 
appropriate approaches and frameworks for the commencement of soundscape projects. 
 
“Soundscape” refers to a sonic environment. Sound is ranked second in significance when 
compared to other environmental factors such as wind, sun, temperature, security, air 
quality, view and humidity at a place (Kang & Zhang, 2010, p. 156). Statistical results also 
showed that one-third of respondents viewed soundscape as the most important element in 
an environment (Meng, Kang & Jin, 2013, p. 1007). In soundscape studies, any sound in an 
environment can be considered a useful resource with functional properties in delivering 
signals, messages, meanings and contexts. Soundscape can be used in entertainment, for 
therapy, as a commodity or as a sign of power.  
 
Soundscape studies differ from environmental studies of sound management in the way that 
their aim goes beyond noise mitigation to include meaning and relationships between sounds, 
living things and places. In other words, rather than paying attention to the sound 
environment only when it is annoying and targeting mainly adverse sounds of certain decibels 
and frequencies that are deemed as unwanted waste to be eliminated, soundscape involves 
the study of the informativeness and pleasantness of any sound in an environment as well as 
creating a pleasant and meaningful soundscape in a place. Acoustics and a cultural study of 
soundscape can provide evidence of sound profiles and their interconnectivity with place and 
society. This leads to deeper understandings of the explicit and implicit meanings of sound 
features and subsequently its functionality in an environment. 
 
The International Organization for Standardization (ISO) 12913-1:2014 stated that 
soundscape is an “acoustic environment as perceived or experienced and/or understood by 
a person or people, in context” (www.iso.org). The literature provides slightly different 
definitions of “soundscape” (Table 1). 
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Table 1 
Definitions of “soundscape” in different studies 

Author(s) Definitions 

Schafer (1977/1994, p. 7) “The soundscape is any acoustic field of study. We may speak 
of a musical composition as a soundscape, or a radio program 
as a soundscape or an acoustic environment as a soundscape.” 

Thompson (2002, p. 1) “Auditory or aural landscape … simultaneously a physical 
environment and a way of perceiving that environment; it is 
both a world and a culture constructed to make sense of that 
world” 

Raimbault & Dubois 
(2005, p. 340) 

“The relationship between the individual experience and 
subjectivity with a physical and a socio-cultural context” 

Payne, Davies & Adams 
(2009, p. 7) 

“The totality of all sounds within a location with an emphasis 
on the relationship between individual’s or society’s perception 
of, understanding of and interaction with the sonic 
environment” 

Brown, Kang & Gjestland 
(2011, p. 388) 
 

“Soundscape exists through human perception of the acoustic 
environment of a place … the soundscape term has also been 
used to describe the physical environment before perception” 

Pijanowski et al. (2011, 
p. 1214) 

“The collection of biological, geophysical and anthropogenic 
sounds that emanate from a landscape and which vary over 
space and time reflecting important ecosystem processes and 
human activities” 

Truax (2012, p. 2) “An environment of sound (whether acoustic or 
electroacoustic) with an emphasis on how it is perceived by 
listeners” 

Brown (2013, p. 96) “The way the acoustic environment is perceived and 
understood by the individual, or by a society” 
“Acoustic environment of a place … all the sounds in a place 
that are present, and ‘available’, to a user of the place to hear” 

Davies et al. (2013, p. 
224) 

“Complete sound environment in a location and the human 
response to it” 

Smith & Pijanowski 
(2014, p. 65) 

“The perception of all sounds … emanating from a given 
landscape” 

 
Generally, the study of soundscape comprises three main elements and their 
interconnections: namely sound (sonic properties), people (experience, perception) and place 
(landscape, environmental conditions, sociocultural context) (Çamci & Erkan, 2012–2013; 
Wrightson, 2000, p. 12; Zhang & Kang, 2007, p. 76). The types of soundscape studies, 
according to purpose, include soundscape documentation, description, management and 
creation.  
 
Soundscape Documentation 
Documentation of soundscape leads to archiving of cultural heritage sounds that may be 
facing irreversible loss in the near future due to environmental or cultural change. A natural 
soundscape has a diverse biophony and geophony whilst an urban space usually has a reduced 
variety of natural sound profiles with anthropophony and electrophony dominating the 
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soundscape. Documentation of soundscapes is usually the initial stage to soundscape 
description and management that can be a useful reference to soundscape creation. 
 
For example, Huang and Kang (2015) presented a description of sound sources, SPL and 
frequency distribution of Lhasa—a UNESCO World Heritage Site—and made comparisons 
with other historic centres. Apart from this, the Environmental Agency in Japan conducted 
the “100 Soundscapes of Japan: Preserving Our Heritage” project in 1994–1997 where a 
hundred soundscapes that contained the natural and cultural meanings of the country were 
recorded and conserved. In 2011, a mega earthquake caused a tsunami and a nuclear plant 
accident which affected some of the study sites. Data from this project managed to provide 
information for a comparative study on the changes of the soundscape carried out by the 
Soundscape Association of Japan (SAJ) under the project “Soundscape Projects for Earthquake 
Disaster 311” (Nagahata, 2012–2013). 
 
Soundscape Description 
Soundscape description involves analysing, interpreting and evaluation that usually includes 
detailed observations of sounds and their properties. This process encourages appreciation 
and understanding of sounds in a place. The findings on sonic properties and sound 
experiences can lead to deeper understandings of semantics and sonic potentials as well as 
satisfaction and sound preferences among the users of a place. 
 
Subsequently, the outcomes of describing and evaluating soundscape can be a relevant 
source for soundscape monitoring and design. As stated by Schafer (1977/1994) “sound 
romances and sound phobias, would not only be of inestimable value in a consideration of 
sound symbolism, but could obviously give valuable directives for future soundscape design” 
(p. 146). By identifying sounds that are culturally meaningful and preferable as well as sounds 
that are perceived as intrusive and detrimental, soundscape evaluation can be used as a 
reference to improve soundscapes such as by introducing the types of sound sources to a 
place with certain acoustical quality within the acceptable range of loudness and sharpness; 
and masking of unwanted sounds using pleasant sounds. For example, research showed that 
preferred sounds in urban areas were natural sounds such as water from fountains and birds 
chirping (Zhang & Kang, 2007), and “culturally approved sounds, such as church bells, music 
on the street, and bells and music from a clock” (Zhang & Kang, 2007, p. 71). The temporal 
condition of sound was found to be significant such as the varied flow rate—instead of 
constant sounds—of the water fountain in an urban square was found to be more attractive 
(Zhang & Kang, 2007, p. 79). These sounds can be introduced in urban cities to enhance sound 
environments. 
 
Soundscape Management 
Soundscape management involves two main components: firstly, noise abatement to reduce 
annoying or harmful sounds, and secondly, the introduction of positive sounds. Soundscape 
study identifies “noise” that can cause physical impairment to our ears and other health 
issues: 
 
Beyond the risks to hearing, noise exposure can result in various forms of stress on the body, 
including interference with sleep rhythms, as well as task performance, effects that should be 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 1 1 , No. 11, 2021, E-ISSN: 2222-6990 © 2021 

1551 

of concern even to young people who are often subject to other forms of stress. (Truax, 2012, 
p. 4) 
 
Cain, Jennings and Poxon (2013) stated that “The emphasis is now on ‘positive’ soundscapes. 
Simply removing negative sounds, however, is not enough—if negative sounds are not 
replaced by more positive ones the soundscape can become less negative but not necessarily 
more positive” (p. 232). Similarly, Raimbault and Dubois (2005) stated the difference between 
“experts in noise” who merely curb noise pollution and “city-users and planners” who design 
or frequently use a place, that: 
 
Experts in noise control led to an urban soundscape becoming less negative (less unpleasant) 
without being more positive (pleasant) whereas city-users and planners’ assessments of 
urban soundscapes show that the quality of soundscapes refers to the question of quality of 
life, way of life and activities. (p. 346) 
 
A positive soundscape contains meaningful sounds, facilitates activities with functional 
sounds, and leads to acoustic comfort and physical health (Brown, Kang & Gjestland, 2011; 
Smith & Pijanowski, 2014). For example, introducing water sounds can improve urban 
soundscape by masking traffic noise (Jeon et al., 2012).  
 
Soundscape Creation 
Acoustic design is an addition to the typical way of merely physically designing a space. It has 
been increasingly significant in the development of an area or the construction of a building. 
Sonic environments can affect landscape values (Carles, Barrio & de Lucio, 1999). For 
example, the property values in North America were found to decrease by 0.5–0.9% with 
every increase of decibel (Nelson, 2004). Another study found that “[housing] plots located in 
the zone with noise exceedance at night were about 57% cheaper than those located outside 
this zone” (Łowicki & Piotrowska, 2015). Architectural design can affect how sounds diffuse 
across an area as well as influence how people use a place. Specific artistic, cultural or 
psychologically restorative sound characteristics can be incorporated into soundscape design 
to establish an identity that delivers sociocultural meanings and enhance the functions of a 
place.  
 
Methods In Soundscape Study 
As soundscape study places emphasis on perception, most of the methods that have been 
used in investigations are listener-based. Methods in soundscape study usually involve audio 
recording; soundwalk; and questionnaire, interview and/or focus group. Participant-
observation is also useful, especially for the qualitative approach. Some studies generate 
sound maps to visualise the soundscape properties of a place with its architectural features. 
Experiments have also been conducted in laboratories mostly for soundscape assessment. 
Soundscape research usually uses methods triangulation that involves sound analysis, 
questionnaire and interview to cross-check data for convergence and corroboration. 
 
Audio Recording and Sound Measurement 
Contextual and phenomenological binaural audio recording is one of the methods to 
document the sound profiles in an environment. Recordings usually include all sounds that 
are present in the acoustic space of the soundscape including featured and background 
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sounds as well as natural and human sounds. Schafer (2012–2013) explained that 
“phenomenological recording is not to interfere with the sounds around you. It differs from 
focused recording where one tries to eliminate interference from surrounding sounds” (p. 8). 
Phenomenological recordings include the total sound environment as it is experienced in 
person, for example, the sounds from the forest at a music event in a village, or the sounds 
of the crowd at a music festival. Andrisani (2011) identified two types of audio 
documentation: “fixed spatial perspective” is captured at only one particular location 
whereas “moving spatial perspective” is obtained by moving from one place to another to 
document the transitional sounds between locations (p. 32). 
 
Audio recording is able to capture the sounds and their physical properties objectively 
without human preference and personal hearing selection. Frequency spectrograms from 
audio recordings can be used to assist in identifying sound sources, their physical 
characteristics as well as being used as a symbolic notation for references. Acoustic studies of 
soundscape may include analysis of parameters such as sharpness, roughness, fluctuation 
strength, tonality and loudness (Yang & Kang, 2013; Zhang & Kang, 2007). 
 
Field measurements of Sound Pressure Level (SPL) can be carried out using a sound level 
meter to obtain readings such as Leq (Equivalent Continuous Sound Level), Lmax (maximum 
sound level), Lmin (minimum sound level), L50 and L10. For the setting of “slow” response 
time, A-weighted measurement and exchange rate of 3 dB or 5 dB is used. Some studies 
employ simultaneous audio recording of soundscape and in situ measurements of SPL with a 
questionnaire to obtain situated soundscape perception from participants. Reverberation 
measurement can be made by “burst[ing] a balloon or to use a pistol to generate an impulse, 
and at the same time to record the process of sound decay” (Zhang & Kang, 2007, p. 70). 
Sound map is a visual representation of the geography of a place with information on sounds 
(Huang & Kang, 2015). It is created to provide an overview of the sound distribution across a 
landscape. Kang (2007) explained that the use of the sound map is: 
 
To visualise and assess the acoustic environment. … [To] give an accurate statement of noise 
levels in a specific location, provide noise trend data, establish exposure levels of a population 
for risk estimation purposes, identify pollution hotspots or quiet areas, yield information as 
to the effectiveness of noise management schemes, and indicate 
management/legislative/policy changes that may be required. (p. 154) 
 
There are three types of maps, namely noise map, sound map and soundscape map (Aletta & 
Kang, 2015). A noise map is a depiction of acoustic properties such as sound levels which is 
commonly used to chart the distribution of unwanted sounds such as traffic noise. A sound 
map portrays the types of sounds that exist in a place such as a water fountain, background 
music or natural sounds. A soundscape map is a perceptual illustration of a users’ sonic 
experience. Software such as CadnaA, ENM, Fluidyn, GIpSynoise, IMMI, LIMA, Mithra, 
Noisemap, Predictor, SoundPLAN can be used to generate these maps (Kang, 2007, p. 152). 
 
Soundwalk 
Listening is considered a significant and integral component in soundscape studies because 
the evaluation of soundscape is closely related to users’ perception: “Soundwalks capture 
participant response to a real environment at the time of exposure” (Bruce & Davies, 2014, 
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p. 2). Thus, soundwalk is a method that is widely used in soundscape study along with a 
questionnaire or interview on sonic experience. The procedure of soundwalk is to walk 
around a place, listening to the sonic environment and giving comments (for more 
information on soundwalk method in soundscape research, refer to Berglund, Eriksen & 
Nilsson, 2001 [with 69 residents listening to 6 places]; Bruce & Davies, 2014; Davies et al., 
2013; Kang & Zhang, 2010 [48 people in urban open public space]; Liu et al., 2014; 
Southworth, 1969; Zhang & Kang, 2007 [approximately 500 participants in 4 urban open 
spaces]).  
 
Questionnaire, Interview and Focus Group 
Questionnaires, interviews or focus groups are usually used to collect data on 
phenomenological sonic experiences. These methods are employed mainly to understand the 
perceptions of a built environment for the evaluation and design of a sound environment that 
is fit for its users. The type of questions can be the psychoacoustics, semantics and aesthetic 
perceptions of sounds (Schafer, 1977/1994, pp. 148–150) which may include the evaluation 
of sound levels, identification of sound sources, types of wanted and unwanted sounds and 
suggestions for improvement. A sample size of about 100 to 150 is usually acceptable for the 
evaluation of soundscape in urban open public spaces (Kang & Zhang, 2010, p. 156). For 
questionnaire design, Kang (2007) suggested that: 
 
The questionnaire was not introduced as a soundscape survey, but as an enquiry relating to 
general environmental conditions including thermal, lighting, wind, humidity and visual 
environment. Such an integrative consideration of various factors is useful for avoiding any 
possibility of bias towards the acoustic aspect. The interviewees were the users, not passers-
by, of the squares, and were selected randomly. (p. 56) 
 
Semantic differential analysis (Osgood, Suci & Tannenbaum, 1957) has been commonly 
employed in a soundscape questionnaire by quantifying perception. The semantic differential 
technique uses pairs of opposite dimensions (e.g., quiet–noisy, dislike–like, uncomfortable–
comfortable and unpleasant–pleasant) with five, seven or ten points in the bipolar rating 
scales (for more information on semantic differential analysis method in soundscape 
research, refer to Davies et al., 2013; Cain, Jennings & Poxon, 2013; Kang, 2007; Kang & Zhang, 
2010).  
 
Different Fields of Soundscape Study 
The sonic environment is acknowledged as a significant resource capable of transmitting 
meanings and revealing sociocultural conditions as well as affecting work efficiency and 
health. Since the 1960s, scholarly studies on soundscape have increased with multiple 
perspectives such as cultural studies, soundscape design, aural health and global 
environmental concerns. The study of soundscape is dynamically evolving and the following 
section briefly describes some of the different fields. 
 
Soundscape study encompasses several terminologies and paradigms. The pioneering studies 
by Southworth and Schafer, acoustemology, music ecology and soundscape engineering have 
been influential in varying degrees to the current methods. The focus of study can be on the 
physical characteristics of sounds; the context of sounds; the meaning, effects and functions 
of sounds; soundscape perception; soundscape quality; soundscape management and design; 
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soundscape archiving; and soundscape composition. The concern of soundscape study can 
either be ecological, interpretative, phenomenological, health (aural, physical and 
psychological health), artistic, pragmatic or from the activism viewpoints. Table 2 shows a 
summary and emphasis on some of the different types of soundscape studies. These different 
types of studies may share similarities. 
 
Table 2 
Different types of soundscape studies 

Type Emphasis 

acoustic ecology  humanities approach to societal and environmental concerns  

acoustemology sounds as a medium to understand place and culture 

music ecology, 
ecomusicology 

interconnections between music and environment 

acoustics engineering  management and design of a space and sounds to create a 
positive soundscape  

artistic creativity artistic and creative expressions through soundscape 
composition and sound installation 

wellbeing promoting physiological and psychological health through 
reduced exposure to harmful sounds and/or experience of 
positive soundscape 

soundscape ecology networking in a socio-ecosystem within a landscape 

bioacoustics, biomusic, 
zoomusicology 

documentation, understanding and conservation of natural 
sounds 

 
Early Studies 
One of the earliest soundscape studies was by Southworth (1969) who carried out a research 
in Boston City, USA to explore varied sonic perceptions and the way sounds influenced visual 
observations. The research was carried out via three different sample groups who travelled 
around several places in the city, namely a group with only visual exposure (wearing earplugs 
and earmuffs), a second group with only auditory exposure (blindfolded) and the third one 
with visual-auditory exposure. His study highlighted the informativeness of sounds as well as 
the close interaction between visual and auditory perceptions. As he specialised in city 
planning, he also suggested possible ways of sonic design in open and acoustically responsive 
spaces to enhance the experience in a place. Although the report was comparatively brief, 
the objectives, methods and findings of the study could be seen in similar or expansive forms 
in numerous ensuing soundscape studies. 
 
Acoustic Ecology 
A prominent project led by R. Murray Schafer in the late 1960s at the Sonic Research Studio 
of the School of Communication, Simon Fraser University, Canada was on a comparative study 
of different world soundscapes. In 1971, the “World Soundscape Project” was formed and the 
types of research included sound perception, sound pollution and soundscape design. In 
1977, an influential book was published by Schafer entitled The Soundscape: Our Sonic 
Environment and The Tuning of the World. It presented elaborated descriptions of past 
natural soundscapes, the relationships between music and soundscapes in several historical 
events and descriptions of the sounds of modernity. Besides drawing attention to the 
significance of the sonic environment, Schafer expressed concerns about the adverse effects 
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of the modern soundscape and the declining competency in listening. Subsequently, this 
brought about an activist call to analyse and improve the quality of soundscapes. 
 
Schafer introduced the term “acoustic ecology” which generally means the effects of 
soundscape on life and society (Schafer, 1977/1994; Wrightson, 2000). Truax (2012) defined 
“acoustic ecology” as a “system of relationships between organisms and their sonic 
environments with particular emphasis on a functional balance or an attention to 
dysfunctional behaviour” (p. 2). In 1993, the World Forum for Acoustic Ecology (WFAE) was 
established and it continues the focus of previous soundscape studies on listening modality, 
conserving natural soundscapes and soundscape design (wfae.proscenia.net). Since 2000, 
studies on acoustic ecology have been disseminated through the newsletter “WFAE News 
Quarterly” and the biannual publication of Soundscape: The Journal of Acoustic Ecology. At 
present, WFAE has several affiliated organisations such as the Soundscape Association of 
Japan (SAJ) (1993), Forum für Klanglandschaft (FKL) (1995), Canadian Association for Sound 
Ecology (CASE) (1996), Australian Forum for Acoustic Ecology (AFAE) (1998), The United 
Kingdom and Ireland Soundscape Community (UKISC) (1999) and American Society for 
Acoustic Ecology (ASAE) (2006). 
 
Acoustemology 
A descriptive and interpretative approach to soundscape through in-depth ethnographic 
studies focusing on music culture was carried out by Steven Feld. Feld started his research at 
the Bosavi region of Papua New Guinea in the 1970s–1980s with an anthropology and 
ethnomusicology background. During the 1990s, his research highlighted the relation 
between music and the sonic environment. From the sound worlds of the Kaluli people and 
attributing his thoughts to Schafer’s remark that “man echoes the soundscape in speech and 
music” (1977/1994, p. 40), Feld developed a related branch of the soundscape: “echo-muse-
ecology” and this was later termed as “acoustemology” (acoustic epistemology) (Feld, 1994, 
1996). “Acoustemology” means sounds as the principal medium for knowing and 
experiencing a place: 
 
An exploration of sonic sensibilities, specifically of ways in which sound is central to making 
sense, to knowing, to experiential truth. … as a sensual space-time, the experience of place 
potentially can always be grounded in an acoustic dimension. This is so because space indexed 
the distribution of sounds, and time indexes the motion of sounds. (Feld, 1996, p. 97) 
 
Music Ecology and Ecomusicology 
Another area of soundscape study with its focus on music is termed as music ecology or 
ecomusicology. Harley (1996) described music ecology as the study of music in relation to 
other sonic elements in the soundscape—regardless of whether they are natural, 
anthropological or electro-mechanical—and the environment. 
 
A similar term, “ecomusicology” has been increasingly used among music scholars with the 
establishment of the Ecocriticism Study Group (ESG) by the American Musicological Society 
(AMS) in 2007 and later the Ecomusicology Special Interest Group (ESIG) by the Society for 
Ethnomusicology (SEM) in 2011 (www.ecomusicology.info; www.ams-esg.org). Allen, the 
chair of ESG, defined ecomusicology as “how art reflects, relates to, or relies on nature” (2011, 
p. 391) and “a socially engaged musicology that seeks to understand not just music, musicians, 
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and/or musical communities, but also their interconnections in the world, both natural and 
socially constructed” (2011, p. 393). He described ecomusicology as “ecocritical 
musicology”—rather than “ecological musicology”—meaning a study of the products of music 
culture from the viewpoint of human-environment relationships (2011, p. 393). The theme 
revolves around the relationship between music, culture and nature; the connection of music, 
place and society; the influence of environments on music; and music sustainability (Allen, 
2011; Pedelty, 2012).  
 
One example is an anthropological research carried out by Rudge (2019) among an indigenous 
community in Malaysia where bird sounds in their living environment are musically 
reproduced. Besides, a research conducted by Chieng (2019) explained the sociocultural 
meaning of world music in an international festival in relation to the time and place of the 
soundscape experience. 
 
Acoustic Engineering of Soundscape 
Soundscape in the field of acoustic engineering emphasises soundscape evaluation, 
management and design. The setting of this type of study focuses on the anthropological 
space of built or mixed environments such as a public square, park, residential area or 
shopping mall. Such studies are usually applicable for the improvement of soundscape quality 
and acoustic comfort “to enhance, enable, or facilitate human enjoyment, health, well-being 
or activity” (Brown, Kang & Gjestland, 2011, p. 391). 
 
Studies in urban open spaces had found that overall sound levels that were above 65–70 dBA 
would cause annoyance and efforts to reduce the sound level were more necessary than 
examining the types of sound present (Zhang & Kang, 2007). However, merely reducing sound 
levels might not improve the acoustic comfort as quietness or silence was not always 
considered as a positive soundscape (Brown, 2013, pp. 99–100; Kang, 2007). On the other 
hand, in a space with overall sound levels that were below 65–70 dBA, the type of sound 
sources played an important role in the evaluation of acoustic comfort depending on the 
users’ characteristics (Zhang & Kang, 2007, pp. 68, 78). Different places would require 
different types of soundscapes, for example, a peaceful atmosphere with natural sounds for 
a park compared to a vibrant soundscape for a shopping mall. 
 
Thus, apart from noise abatement, soundscape design also involves introducing sounds to a 
place by evaluating its architectural design with its physics of reverberation and sound 
propagation as well as examining the functions of the place. The sound introduced to a place 
may be used as masking so that it results in “one sound interfering with the perception of 
another sound” (Goelzer, Hansen & Sehrndt, 2001, p. 43), or to add pleasantness to the 
environment. 
 
Soundscape and Artistic Creativity 
The term “soundscape” has also been used in sonic arts and installation for the artistic 
creation of a sonic environment. Soundscape composition began at Simon Fraser University 
in the early 1970s (Truax, 2002). The significant soundscape works by the notable composer 
Hildegard Westerkamp were documented in detail by McCartney (1999) in a doctoral thesis. 
Other examples are the writings by Weidenaar (2002) and Hahn (2002) who integrated the 
soundscapes of Zagreb and Jones Street respectively into their compositions. In the article, 
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Weidennar (2002) emphasised the details of digital processing and compositional techniques 
in multimedia production. Hahn (2002) attempted to use personal sound experiences in 
Zagreb into the composition to communicate the image of Croatia to the outside world 
against the “barbaric Balkans” impression disseminated by the Western media. Besides, there 
were soundscape compositions based on references to archaeological and historical 
resources created as acoustic representations of the past for the play Bermulanya Di 
Sini…Kedah Tua [Kedah Tua…Where It All Began]” (Manoharan & Othman, 2019). 
 
Soundscape and Well Being 
The physiological and psychological health effects of the sound environment have been a 
concern. Studies showed that noise is associated with increased cardiovascular risk (Begou, 
Kassomenos & Kelessis, 2020). Sound art, apart from being a form of creative expression, can 
potentially act as a therapy for people with dementia where the broadcast of nature and 
acoustic instrument soundscapes resulted in comfort and positive physical reactions (Kamal 
et al., 2018). Furthermore, playback of everyday sounds can stimulate emotional responses 
and conversations among people with dementia (Campbell et al., 2019). 
 
Research on soundscape in living spaces are increasingly available (Lewis, 2019; Meng et al., 
2020). In Malaysia, the levels of traffic noise in residential areas were found to be exceeding 
the permissible limits (Herni et al., 2019). Domestic noise “reduces productivity and impairs 
cognitive function” (Dean, 2019); creates tension among neighbours (Kerr, Gibson & Klocker, 
2018); causes adverse health effects (Maschke & Niemann, 2007; Ottoz, Rizzi & Nastasi, 
2018); as well as leads to violence and abuse where “a 1-dB rise in noise levels increases the 
assault rate by 2.6%” (Heer, 2019). As Industrial Revolution 4.0 and digital disruption in 
education have led to the revolutionary way of Work From Home (WFH) and Home-Based 
Learning (HBL), more evidence-based research and guidelines on residential soundscape 
management are becoming necessary to create a pleasant and functional environment 
conducive to remote working and learning at home.  
 
Soundscape Ecology 
“Soundscape ecology” investigates the connections between sounds and landscape in terms 
of how sounds reflect the ecosystem and the consequences of human activities in a particular 
physical and spatial condition (ltm.agriculture.purdue.edu; Pijanowski et al., 2011). 
Recently, artificial intelligence has been experimented upon to monitor the soundscape 
(Green & Murphy, 2020). In Sabah, Malaysia, the SAFE (Stability of Altered Forest 
Environment) Acoustics Project employs machine learning to monitor ecosystem health by 
placing microphones in the rainforest and using “acoustic fingerprints” to identify biodiversity 
and machinery sounds of chainsaws or gunshots (Sethi et al., 2020; 
https://www.safeproject.net/).   
 
Bioacoustics, Biomusic and Zoomusicology 
Other tangential fields of soundscape studies include bioacoustics, biomusic and 
zoomusicology that examine non-human sound worlds such as mechanisms in biological 
sound production and sound communications (Krause, 1998; Martinelli, 2008; Sorce Keller, 
2012).  
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Soundscape Studies Based on The Type of Space 
In addition to the focus of study, soundscape research is usually carried out in close 
relationship to a place to interpret the experience of being in a place or to enhance the 
function of the soundscape of an area. Research has been carried out in different physical 
environments which include natural environments, villages or cities; different types of space 
shape (e.g., long space of underground train tunnel); a place with a specific function (e.g., 
urban park, shopping mall); and with specific sound events (e.g., music festival, water 
fountain). On another note, related to acousmatic music, Smalley (2007) conceptualised 
“perspectival space” from the listener’s observation point and delineated the characteristics 
of “source-bonded”, “enacted” and “spectral” spaces. Some examples of research based on 
the physical types of space are presented below. 
 
Natural Environment 
Documenting natural sounds is either the sound collection of a certain species recorded in its 
environment or a general natural soundscape of a place. Some examples of a soundscape 
library of species sounds and/or natural soundscapes are: Western Soundscape Archive 
(www.westernsoundscape.org), Macaulay Library (macaulaylibrary.org), Museum Für 
Naturkunde (Museum of Natural History) (www.tierstimmenarchiv.de), The California Library 
of Natural Sounds (www.naturesounds.org), and Xeno-canto (bird sounds) (www.xeno-
canto.org). Bernie Krause, a bio-acoustician and the founder of “Wild Sanctuary” has been 
recording both marine and terrestrial soundscapes since the late 1960s 
(www.wildsanctuary.com). Loufopoulos and Mniestris (2011) also recorded soundscapes of a 
protected area on the Greek island of Corfu in 2006–2007. Natural or heritage sound samples 
taken from the environment are used as sources for comparative studies; archival materials 
for the preservation or conservation especially of those that are vulnerable to extinction; 
museological items (Zisiou, 2011); and/or resources for electroacoustic compositions or 
sound sculpture installations either for soundscape design or audio art (Truax, 2012). 
 
Built Environment 
Built environment refers to “humans’ manufactured world of dwellings, buildings, 
infrastructure, constructed landscapes and urban social spaces” (Allen, 2011, p. 392). 
Soundscape research that had been carried out in built environments mostly aimed to reduce 
noise annoyance; improve the functionality of the soundscape and acoustic comfort among 
users; and maintain or introduce meaningful sounds to the environment. 
 
One example of soundscape research at historical sites was that done by Escobar et al. (2012) 
who carried out noise measurements and sociological studies on the sound perception of a 
UNESCO World Heritage Site at Cáceres, Spain. They identified that the site could be 
considered quite due to the design of the building that restricted vehicle access. 
 
For studies based on the types of built environment, there were detailed studies focus on 
man-made natural environments such as national or city parks (Liu et al., 2014; Szeremeta & 
Zannin, 2009) as well as public open spaces (Bruce & Davies, 2014; Escobar et al., 2012; Kang 
& Zhang, 2010; Yang & Kang, 2013). There were also studies on indoor soundscape, for 
example, shopping malls (Bruce & Davies, 2014; Hynes & Manson, 2016; Meng, Kang & Jin, 
2013); learning institutions in Malaysia (Samsuri et al., 2019), dining spaces (Lindborg, 2015); 
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critical care unit (Zainah et al., 2020); hospital (Oleksy & Schlesinger, 2019) and nursing homes 
(Thomas et al., 2020). 
 
Kang (2007) presented a detailed study of the soundscapes in two urban open public spaces 
over four seasons from the summer of 2001 in each of seven European cities. Zhang and Kang 
(2007) also presented surveys and field recordings in 19 open public spaces that included 
residential, cultural and tourism places, a railway station and multifunctional squares in 
Sheffield, Beijing, Alimos, Thessaloniki, Sesto San Giovanni, Cambridge, Kassel and Fribourg. 
Soundscape analysis in urban open public spaces in Sheffield, United Kingdom was also 
carried out on the correlation between perceived and measured sound levels, soundscape 
preference and correlation with demographic variables (Kang & Zhang, 2010). Besides this, 
the perception of low frequency in urban areas had been studied in three French cities 
(Guastavino et al., 2001). 
 
In the context of urban or modernised spaces, Schafer (1977/1994) discussed the 
soundscapes during the Industrial Revolution and the Electric Revolution and how these 
movements led to the emergence of new soundscapes with a reduction of diversity in sound 
sources. For the soundscape of villages or cities, the World Soundscape Project (WSP) carried 
out several major projects to document soundscapes. Firstly, “The Vancouver Soundscape 
1973” is a CD publication with edited sound clips of Vancouver in 1972–1973 and 1980–1981. 
After more than two decades, the sequel “Soundscape Vancouver 1996” was produced and it 
includes a documentary of the changing soundscape. In 1974, “Soundscapes of Canada” was 
introduced through the media; it is a series of one-hour radio programmes broadcasting 
recorded sonic environments of Canada and music compositions using Canadian 
soundscapes. In a 1975 project, a comparison of five villages, one each in Sweden, Germany, 
Italy, France and Scotland resulted in the publication of “Five Village Soundscapes” (Schafer, 
1977) and these places were revisited in 2000–2004 by the team of the project “Finnish 
Acoustic Environments in Change” during which comparative studies were carried out 
(Järviluoma et al., 2009). 
 
Besides this, the Human-Environment Modelling and Analysis (HEMA) by the Department of 
Forestry and Natural Resources at Purdue University documented the soundscapes of three 
places in Indiana (2008), Costa Rica (2008) and Wisconsin (2012) 
(ltm.agriculture.purdue.edu). HEMA also developed “Pumilio” which is a web-based public 
system to manage and archive soundscape recordings by plotting the sounds on a 
geographical map (Villanueva-Rivera & Pijanowski, 2012). 
 
Furthermore, Moore (2013) described the tourism-heightened island of Bali in terms of its 
urbanised, religious, cultural and musical sounds implicit in the diverse and multi-channelled 
influences on the city soundscapes. Oosterbaan (2009) made an argument that the 
soundscape created by broadcasting via electronic media to the public in a favela in Rio de 
Janeiro managed to create territories and assert the beliefs of certain parties. 
 
Conclusion 
The invisible sonic environment has been recognised as an interdependent dimension to the 
physical-visual environment and as a resource that relates to the multiple facets of living. 
Soundscape studies have been conducted from different specialisations and mostly in 
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interdisciplinary ways. The availability of technological equipment and computational 
software in recent decades has increased the feasibility of carrying out soundscape research. 
 
Soundscape studies include natural environments in the documentation of terrestrial or 
oceanic non-human sounds either for the purpose of archiving or to be used as a resource for 
sonic arts. Apart from biological sounds, collecting historical and cultural soundscapes that 
can be lost irrevocably due to industrialisation is an act of historical preservation of the 
inherent values of the sound environment. In built environments, research projects on the 
soundscapes in urban open spaces, parks, shopping malls, hospitals, eatery places and 
residences have been increasing from the civil, architectural or engineering approaches to 
increase acoustic comfort and to enhance the experience of users. 
 
Although documentations of different soundscapes are plentiful and increasing in numbers, 
there are still much that can be recorded and examined from the viewpoint that there are 
diverse contexts and aspects of soundscape research. Based on the available sources for 
reference, soundscape research sites in Asian countries are currently limited in availability. 
Soundscape studies began to gain popularity in Asian countries in 2011, around six years later 
when compared to the other parts of the world (To et al., 2018). A review of publications over 
the past four decades showed that the United States produced 571 publications whilst the 
United Kingdom 519 whereas the total publications of 11 countries in Southeast Asia were 
only 149 (To et al., 2018). In another review of 1,309 papers on soundscape, only 18% of the 
studies were conducted in tropical areas as compared to 56% on temperate regions (Scarpelli 
et al., 2020). 
 
This narrative review attempts to provide a preliminary referential point for new soundscape 
researchers and for the expansion of soundscape studies globally on diverse ecosystems, 
sonic components and meanings due to differences in climate, biodiversity and culture. 
Further investigations can be done on anthropological soundscapes that depict the 
sociocultural condition of a place. Soundscape research can also be conducted from the 
aspect of specific and temporal events such as music festivals or exhibitions. Besides this, 
most of the soundscapes have been documented as sound objects whereas the context and 
meanings of sound yearn for more detailed investigations. Further in-depth studies of 
soundscape will contribute findings on its different evolving areas as well as to the 
development of research methodologies and frameworks. After 50 years since its outset in 
scholarly academic research, many types of new soundscape research are developing among 
various disciplines in different regions that will very soon necessitate another literature 
review focusing on such studies.   
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