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The aim of this seminar is to present a new sector of scientific research that starts from the inte-
gration of bioacoustics, acoustic ecology, landscape science and biosemiotics. For soundscapes 
we mean all sounds that come from the environment and that are the result of energy pro-
duced by physical phenomena (geophonies: wind, flowing waters, etc.), biological phenomena 
(biophonies: the singing of birds, the croak of amphibians, the shrill of cicadas, etc.), antrophic 
phenomena (antrophonies: noises of cars, air planes, trains, industries etc.). Soudscapes ac-
cording to their quality can be classified as soundscapes with high (acoustic) fidelity or Hi-Fi 
when each sound component can be distinguished and thus does not sound degraded. On the 
contrary, they are defined Lo-Fi or with low acoustic quality those soundscapes in which noises 
cover the sounds. Soundscapes are not only important according to an aesthetic prospective, 
but also from a strictly biological point of view as context for animal and human communica-
tion. Moreover from a purely human point of view, soundscapes contribute to the conserva-
tion of the cultural heritage of places and to their identity and their quality is essential for any 
recreational use.

(left) Ferrari, In the role of Catullo (detail), Third Edition People’s Landscapes
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Innovative approaches in avian soundscape 
analyses
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Introduction
Biological sounds can be regarded as funda-
mental components of the ecosystem since they 
convey vital information about the surrounding 
environment and, thus, represent an essential 
feature that animals need to collect and evaluate 
for a number of ecological functions. They play 
a particularly crucial role in the life of animals 
which use acoustic cues as a way of approaching 
many different aspects of their life (such as find-
ing and choosing a mating partner, searching for 
prey or predator, defending a territory) (Bradbury 
and Vehrencamp, 1998). 
Recently, the study of biological vocalizations 
(also called biophony) has become a field of 
emergent interest for the assessment of human–
landscape interactions. Nowadays, the growing 
human intrusion into the Earth’s ecosystems 
is leading to intense changes in populations of 
wild animals, which need to be evaluated and lo-
calized in a short time. Basic information about 
the extent of this impact is urgently required in 
order to make decisions about how to ensure the 
wellbeing of animal communities together with 
the conservation of their environment. 
Technological advances have recently proposed 
new tools for monitoring natural systems, such as 
the possibility of automatically recording sounds 
emitted by animal communities (f.i. Haselmayer 
and Quinn, 2000; Rempel et al., 2005; Celis-Muril-
lo et al., 2009). The simple act of listening to ani-
mal sounds provides an innovative technique for 
indirectly evaluating differences between com-
munities, monitoring their singing dynamics over 
space and time, and observing the relations be-
tween individuals and other external elements, 

such as human intrusion. Audio-recordings also 
provide intrinsic benefits for ecological studies, 
such as the irrelevant disturbance caused by 
the operator during the field data sampling, the 
minimization of observer errors by using a single 
interpreter, and the opportunity to listen and 
process the recorded sounds later in the labora-
tory phase (Hobson et al., 2002). 
Yet, besides all the new technologies and soft-
ware developed in recent years, the soundscape 
still represents a difficult subject for investiga-
tion. Every environment contains a large variety 
of acoustic information, while the calibration 
of resumptive indices with which to quickly in-
fer the wide range of audio-data still remains a 
challenging issue. Indeed, the aural analysis of 
natural sounds (made by an operator rehearing 
all the recordings) is a very time-consuming pro-
cess and this reduces the possibility of extracting 
useful data from this richly informative context. 
Many authors have developed techniques for 
the automatic detection of bio-acoustic cues of a 
single species from the recorded files (e.g. From-
molt et al., 2008; Bardeli et al., 2010), while this 
has been rarely done for the monitoring of entire 
communities (e.g. Sueur et al., 2008; Pieretti et al., 
2011).
Accordingly, the soundscape approach opens up 
a new perspective for surveys in environmental 
health monitoring, but it urgently requires the 
implementation of automatic routines to quickly 
process a large number of sound files. 

The Acoustic Complexity Index (ACI) and the Sound-
scape Metric plug-in

The Acoustic Complexity Index (ACI), elaborated 
by Farina and Morri (2008), is an algorithm ide-
ated to produce a direct inference of the richness 
and complexity of the biotic acoustic emissions 
in a sound-file. This is made by computing the 
variability of the intensities registered in the 
file, which is usually high for acoustic cues pro-
duced by many animal species (especially birds, 
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anurans, insects) and low in several human-pro-
duced sounds (traffic noise, airplanes, trains, etc.). 
In this way, it rapidly provides a measure of the 
biological sounds emitted in the community and 
contemporarily filters out constant sounds, such 
as much of the human-generated noise in the 
environment today. This kind of procedure can 
be very useful when applied to the animal moni-
toring sphere, since it can highlight changes in 
rhythm and composition of the vocal repertoire 
of the community, detecting eventual disloca-
tion of individuals in other territories or identi-
fying changes in species composition, but also 
monitoring the animal interactions with their 
living environment (land use changes, climate al-
teration, human noise intrusion). Consequently, 
the ACI represents a powerful tool especially for 
long-term monitoring schemes.
With the aim of rendering the ACI and other 
acoustic measures easily available for research-
ers and technicians, the SoundscapeMeter 
plug-in was appositely built on the basis of the 
Wavesurfer v.1.8.5 platform. Using this plug-in it 
is possible to quickly extract a great deal of in-
formation from the data, and characterize the 
footprint of the singing community looking at 
the trends obtained along the temporal and 
frequential domain. It also makes it easy to com-
pare the values obtained from different areas 
or different years, and to rapidly verify possible 
acoustic anomalies due to events like anthropo-
genic noise, strong wind, rain and other strong 
meteorological events.

The use of acoustic indices for wildlife manage-
ment: case studies

The ACI has been principally tested on recordings 
performed in temperate habitats dominated by 
avian communities. At first, the ACI was verified 
in a beech mountain forest in the Tuscan-Emilian 
Apennine National Park (Italy) characterized by 
the absence of recent human disturbance to land 
use assets but with the intrusion of anthropogenic 

noise due to the passage of airplane routes which 
crossed the study area (Pieretti et al., 2011). In or-
der to test if the results of the automatic procedure 
could give an effective idea of the real soundscape 
of the territory, a matrix of twenty audio-record-
ings was arranged to record for three sessions 
between June and July 2008. The recordings were 
analysed with two methodologies: the ACI and the 
acoustic census made by an operator, who identi-
fied and classified every sound encountered in 
the recordings. Once the aural identification were 
statistically compared with the ACI results, it was 
demonstrated that this index was directly linked 
to bird sounds, thus synthetically describing the 
complexity of bird soundscapes and filtering out 
airplane engine noise influences.
The ACI was, successively, applied to process 
the sound files recorded in a densely vegetated 
Mediterranean maqui (Eastern Liguria, Italy) 
(Farina et al., 2011b). Ninety-seven daily acous-
tic 1-minute samples were collected between 
May and July 2010, using a pre-programmed 
recording device (SongMeter1, Wildlife Acous-
tic). The SoundscapeMeter was here utilized to 
quickly process these data. In this study, the ACI 
methodology allowed the localization of the 
variations of the acoustic activity of the com-
munity, which was mainly composed by birds 
and cicadas. In particular, two distinct patterns 
emerged: in the first part of the recording pe-
riod (until 4 July), the soundscape was entirely 
dominated by bird vocalizations but afterwards, 
the onset of the cicadas’ songs determined an 
abrupt change of the sound dynamics. Here, 
the proposed methodology (the ACI and the 
SoundscapeMeter) has also demonstrated to 
be an effective tool in distinguishing the com-
plex patterns of the soundscape across different 
temporal scales (hours, days and season), and 
that it can be suitable in long-term studies to 
monitor animal dynamics dealing with different 
environmental scenarios.
In another experimental research project the use 
of the ACI methodology was extended to the 
monitoring of the acoustic dynamics of an avian 
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community dealing with anthropogenic noise 
intrusion. An array of twenty recording micro-
phones was settled to investigate the acoustic 
behaviour of the living community in respect to 
the disturbance caused by airplane flight paths. 
Looking at the values obtained through the use 
of the ACI, it was found that the community 
(mainly composed of birds) did not seem to re-
act in any way to the noise of airplane transits. 
Indeed, no influence on singing activity rhythms 
or displacements to quieter sites was recorded 
during the analyses. This was probably due to 
the fact that the airplane noise was not so strong 
to “mask” the frequencies covered by the song of 
the birds living in the local community. Interest-
ingly, a neat difference was found in a confined 
territory that was characterized by both low im-
pact of noise and low bird singing activity. It was 
suggested that the singing species developed a 
sort of awareness of the limited sound transmis-
sion of that area, and decided to avoid it to be 
better heard at long distances. This was already 
hypothesized in Farina et al. (2011a) with the 
concept of Soundtope (defined as the area in 
which acoustic conditions allow the presence of 
intentional, interacting species).

Conclusion: indices at a community level

Nowadays, the anthropogenic noise generated 
by cars, planes and industrial activities repre-
sents a stressor that creates a new selection 
pressure on wildlife species. In this sense, the in-
clusion of the Soundscape Ecology approach in 
Landscape Ecology could be a very useful tool in 
the study of the processes that diverse groups of 
animals activate in order to mitigate the related 
disorders. 
Examinations of soundscapes can enhance our 
understanding of fauna in complex human-in-
fluenced systems (urban, industrial or rural) and, 
thus, more investigations measuring the effect 
of anthropogenic noise on population dynamics 
are required. 

In this sense, the use of audio-recordings cou-
pled with appropriate indices for the quick inter-
pretation of the collected data, such as the ACI, is 
urgently needed in order to better monitor land-
scape transformations. These kind of methodolo-
gies could also be used for investigating the ani-
mal soundscape in terms of changes of land use, 
as well as in studies on invasive species or on the 
effects of climate change.
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Introduction

In recent years there has been an attempt to 
overcome the widespread tendency not to con-
sider the acoustic aspect of the pollution with 
the same attention instead dedicated to other 
forms of this phenomenon.
The increasing number of complaints by citizens 
and the engagement of politicians, municipal 
administrators, designers and urban planners in 
the fight against this form of pollution, indicate 
how the population is really concerned about 
the harmful effects of noise on human health.
Considerable efforts have been made by govern-
ments and local authorities in the adoption of 
policies for the noise control in order to protect 
the health of citizens against noise. Consider-
ing the negative effects of noise on individuals’ 
health, comfort and quality of the social life, in 
fact, noise legislations at national and interna-
tional levels have set environmental noise limit 
levels. In this regard, the European Directive 
2002/49/EC [1] relating to the assessment and 
management of environmental noise requires 
member states to design noise maps for major 
sound sources, in order to assess the exposure of 
citizens to the overall noise and, on the results of 
these maps, to draw up action plans, identifying 
measures and actions aimed at preventing and 
reducing environmental noise where necessary 
and at preserving the environmental acoustic 
quality when it can be considered good.
However, the consequences of these measures 
have not always led to the reduction of environ-
mental noise, and also the reduction in noise lev-

els, sometimes reaching values below the maxi-
mum limits prescribed by laws, not necessarily 
led to a satisfaction or better quality of life for 
people (Raimbault & Dubois, 2005; Fields, 1993).
Up to now, despite these measures, a large ap-
plication of the noise control techniques and a 
considerable development in legislation, noise 
pollution is still a big issue in many cities both in 
Europe and in the world. 
In this fight against noise a valuable contribution 
can be provided by the outputs of the studies on 
Soundscape, a multidisciplinary approach based 
on the integration of different disciplines not 
only closely related to the acoustics and noise 
control engineering, but also to the medicine, 
anthropology, psychoacoustics, architecture, so-
ciology, psychology, ecology, design and urban 
planning.
For its potentialities, this approach, conceiving 
the noise as a resource, should not be consid-
ered an alternative but complementary to the 
traditional techniques of noise control, in which 
noise is conceived as a waste.
Studies [Schulte-Fortkamp & Dubois, 2006; 
Kang, 2006] carried out in last decades on this 
topic have clearly shown that it constitutes a 
useful investigative tool, to be taken into ac-
count, since can help optimizing the results 
obtained with the traditional noise control 
technologies in order to achieve a better and 
sustainable environmental quality.
Furthermore other international studies [Bot-
teldoren et al., 2005, Genuit & Bray, 2007] have 
shown the limits of the traditional engineering 
approach, based exclusively on noise control 
through measurements of objective parameters 
such as the sound pressure level (L

Aeq
) or the more 

recent Lden, as they don’t take into account other 
not objective and acoustic factors (environmen-
tal, aesthetic, geographical, social, psychological 
and cultural...) playing a key role in the perception 
and subjective evaluation of noise and that allow 
to identify behaviors, attitudes, and individual 
and collective feelings towards different sound 
sources [Schulte-Fortkamp & Fiebig, 2006].
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The urban environment, as its acoustic field, is in 
fact very complex because it hosts many different 
activities (commercial, residential, handycraft, 
mobility, tourist and recreational areas, etc.) and 
frequently, as in the oldest cities, it is a mixture of 
architectures from the past centuries. 
So far local policies focused mainly to restore 
monuments, palaces, squares in order to recov-
er the “sightseeing” for population and tourists. 
Other perceptual stimuli have been neglected 
and sometimes considered as negative aspects 
of these places.
On the contrary, the soundscape of a city across 
space, time and society, is the result of several 
factors: human activities, culture, geographic po-
sition, town planning, human habits and way of 
life, etc.. Thus, it should be considered one of the 
signs of the identity of a place and, therefore, it 
should be recorded, investigated and protected.
Further nowdays different questions cannot an-
swer following only the classical environmental 
noise approach. So far the studies on Sound-
scape in urban areas have tried to answer to the 
following questions (Brambilla & Maffei 2009; 
Brambilla & Maffei 2010): 
i) which are the factors determining the Sound-

scape of a city? 
ii) is the Soundscape a unique signature of a 

city? 
iii) is it possible to recognize an urban area by 

means of its Soundscape only?
iv) which are the most suitable methods to inves-

tigate the Soundscape of a city?
This paper presents some experimental stud-
ies carried out in field and in laboratory dealing 
with urban areas in which the author has been 
involved.

Experimental studies

With regard to the question: “Is the Soundscape 
a unique signature of a city?”, starting from con-
siderations about some similarities of two Medi-
terranean cities Istanbul and Naples (town plan-

ning, Mediterranean culture, sea-front, transport 
systems, tourism appeal), but taking into account 
also differences in cultural identities, the follow-
ing study (Brambilla & Maffei 2009) attempted to 
highlight the different factors influencing sound 
perception of the sites.
In each city six areas, representative of commer-
cial, historical market, historical town/tourist, 
religious area, relaxing area and sea-front, were 
chosen (Fig. 1).

Figure 1: Pictures of some areas selected for the soundwalks. 
From top to down: relaxing area, historical market, sea-front. 
Istanbul (left), Naples (right) (from Brambilla & Maffei 2009).

To make the comparison more appropriate, for 
each couple of areas of the same type, the sound-
walks were performed at the same week-day and 
hours and for a time length as equal as possible 
(about 15 min on average). 
The recordings were analysed in laboratory to 
determine for each channel the 100 ms L

Aeq
 time 

history and the third octave band octave spec-
trum and the following acoustic parameters: L

Aeq
, 

percentile levels L
A5

, L
A50

 and L
A90

, the centre of 
gravity G of the spectrum, as proposed in (De Co-
ensel & Botteldooren, 2006), and the number of 
clearly noticeable events N

cn
, defined as those 10 

dB over the L
A50 

level.
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For a complete view of the data obtained for all 
the 12 areas the box plot in Fig. 2 reports the 
variability of the 10s LAeq values for each sound-
walk.

Figure 2: Variability of 10 s L
Aeq

 for each area in Istanbul (I) and 
Naples (N) (from Brambilla & Maffei 2009).

In many areas sound levels are above 70 dB(A). In 
both cities traffic noise and intense tourism ac-
tivities influence the soundscape which appears 
to be determined more from globalization (i.e. 
pop music outside shops in the commercial area 
of Istanbul), rather than from the own cultural 
heritage (i.e. although churches are numerous 
in Naples, the sound bell was completely absent 
during the soundwalks).
The street configuration and traffic flow along the 
sea-front roads are similar and the soundscape is 
strongly influenced by the traffic, the situation in 
Naples is noisier (+ 3 dB for L

Aeq
) most likely be-

cause of the road pavement (stone instead of as-
phalt) and the larger use of horns and motorbikes. 
This is shown also by the lower value of G (spec-
trum centre of gravity towards low frequencies).
In the religious and relaxing areas the lower noise 
values have been observed and population can 
appreciate a noise level decrease of almost 10-15 
dB(A) comparing to the other areas. Neverthe-
less they do not match the proposed criteria for 
“quiet areas” (Raimbault et al., 2003) or the values 
proposed to define quiet urban parks (below 50 
dB(A)) (Nilsson & Berglund, 2006). The religious 
area in Naples shows the largest sound level vari-

ations but the median and average values are al-
most similar, as well as the background noise.
Similar considerations can be done for the his-
torical town/tourist area.
Values more similar are observed in the commer-
cial area. Although in these areas traffic should 
not be allowed, the overall L

Aeq
 during the sound-

walks is for both cities quite high (73-74 dB(A)) 
and comparable to that in high traffic road. In Is-
tanbul music outside shops (low frequency) and 
voices of people are the main sound sources; 
in Naples voices of people and motorbikes non 
complying the traffic restrictions are the most 
frequent sources.
The more interesting comparison is the historical 
market. The area in Naples is very noisy because 
of the traffic roads in the surroundings (high L

A90
) 

and more human activities (music, voices). The 
background noise in Istanbul is 6 dB lower than 
in Naples and the centre of gravity of spectrum is 
higher (2.7 versus 2.1).
With regard to the question: “Is it possible to rec-
ognize an urban area by means of its Soundscape 
only?”, another study [Brambilla & Maffei, 2010] 
attempted to verify how the soundscape of an 
urban site can contribute to recognize the site 
itself or, at least, can be linked to it.
For this purpose binaural recordings and photos 
were taken in twelve places (6 in Naples and 6 in 
Rome) chosen to cover a wide range of different 
urban sites, including busy traffic roads, touristic 
attractions in pedestrian areas, large squares, mar-
kets (Fig.3).
The range of LAeq values for all the sites was 
between 42 and 79 dB(A) at sites N11 and R12 
respectively.
Then samples of binaural recordings, each last-
ing 30s, were played back by headphone in lab-
oratory to two groups of subjects in Naples (50 
persons) and in Rome (16 persons) together with 
the display on a screen of the site photos. After 
listening each sound, the subject was asked to in-
dicate the sources recognized in the sound stim-
uli and to rate on a 5 point scale from 1 (none) to 
5 (very good) the relevance of the sound heard 
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with the sonic environment of the site as expect-
ed from its photo. All subjects have shown no 
difficulties in recognition of sound sources in the 
recordings. The ternary plot shows the distribu-
tion for the 12 sites according to the normalized 
values of percentage of subjects recognizing the 
three types of sound sources (natural, anthropic 
and technological) (Fig.4).

Fig. 4 Distribution of the twelve sites according to the recog-
nized sound source types (from Brambilla & Maffei 2010).

Regarding the congruence of the sound heard 
with the sonic environment of the site as ex-
pected from its photo, the occurrences of the 
five scores were analyzed for each combination 
site-sound. 
In particular, the occurrences of score 4 (good 
relevance) and 5 (very good relevance) were 
added together, as well as those of score 1 (no 
relevance) and 2 (poor relevance). In Fig. 5 the 
maximum value of the percentage of the above 
occurrences, calculated across all the responses, 
are plotted for the sites rated most (blue circles) 
and least (black squares) relevant with the sound 
heard. Among the former, only 4 sites were from 
Naples, while site R2 and R8 from Rome were 
judged mostly relevant for three sound record-
ings.
The correct association site-sound, reported 
with red stars in Fig.5, matched the occurrences 
of scores 4 and 5 in five sites (4 in Rome and 1 
in Naples) and the highest values correspond to 
sites R2 and R10. On average, 44% of subjects 
gave the correct site-sound association with 
a standard deviation of 17.7%. Sites N9 and R8 
were considered both poorly congruent for four 
sound recordings each.
In the sites R2 and R10, showing the highest cor-

Fig.3 Urban sites selected for the experiment (from Bram-
billa & Maffei 2010).
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rect site-sound association, the sources recog-
nized by the subjects were human and natural 
sounds, while these sites were considered non 
relevant with sound recorded at N7 and R8, where 
non natural sources were frequently detected.

Fig.5: Sites rated most (blue circles) and least (black squares) rel-
evant with the sound recordings and correct site-sound associa-
tion (red stars) (from Brambilla & Maffei 2010).

Conclusions

The results of the above experiments support the 
need to include the sonic environment in any ur-
ban space design, both of new sites and renewed 
ones. For this the soundscape approach, putting 
the users’ perception as a keystone, can be a use-
ful tool which might open novel perspectives 
and provide further insights in the well-being 
perception.
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Abstract. The sonic niche is a design tool I first 
conceived for the project Soundscapes Oltrarno, 
in its “digital” version, where we can see it realized 
through the application of “Spot Sounds” and the 
use of new digital technologies. I subsequently 
theorized it in my doctoral dissertation as “a rela-
tional sonic space of intimacy and sharing whose 
changing boundaries are defined each time by 
its own structural and sound qualities” (Radicchi, 
2012). The expressive possibilities offered by the 
sonic niche, in addition to its digital approach, are 
many. It is possible to change shapes, materials 
and soundscapes according to the purpose to be 
achieved and the place of its setting. 
The paper presents three design projects where 
the sonic niche was applied to enhance and 
create soundscapes in the city of Florence (IT): 
Soundscapes Oltrarno, SMLXL, Le Piagge: Listen!

Keywords: sensuous urbanism, soundscape, at-
mosphere, niche, time geography

Introduction

The sonic niche is the design tool that I conceptu-
alized and theorized during my doctoral research 
that led to the dissertation On the Sonic Images of 
the City. Designing Soundscapes in Contemporary 
Cities, where I offer a methodological direction 
which encourages an integration of soundscape 
studies within the discipline of Urbanism, and I 
also propose the operational tools of the tender 
soundmap of Florence along with the sonic niche 
as a resource for a design process able to achieve 
the ideal synthesis in designing physical and 
acoustic space in the contemporary city.
The expression sonic niche means “a relational 

sonic space of intimacy and sharing whose 
changing boundaries are defined each time by 
its own structural and sound qualities” (Radic-
chi, 2012). In this sense the definition of the word 
niche differs from what commonly identifies a 
space of isolation, loneliness and immobility; in-
stead its meaning comes closer to its etymologi-
cal root of (sea)shell, which evokes the image of 
something simple but precious at the same time. 
This relational dimension also implies a relation-
ship with the environments in which a sonic 
niche is placed; the contents of soundscapes are 
proposed to trigger a series of multiscalar results 
with reference to the cultural and identifying ele-
ments of the surrounding landscape. The spatial 
dimensions of the sonic niche however, generally 
contained, help to create a sense of intimacy and 
induce a real feeling of proximity. The gap be-
tween this sense of emotional and physical close-
ness, and the psychic drifting one experiences 
by listening to multiple soundscapes within the 
landscape, results in a reflection on the signifi-
cance and meaning of concepts of movement 
and temporality, which are crucial problems in 
contemporary urban design. The inspiration be-
hind the theory of the sonic niche came from the 
reading of a consideration which Kevin Lynch 
made about Florence during his stay in the city: 
“Something… is needed in cities: an over-all-or-
der which mutes the complexity, but with many 
nooks which people can choose as their own and 
embellish themselves” (Lynch 1953). Then, it was 
first illustrated, in its “digital” version, in the proj-
ect Soundscapes Oltrarno, where we can see it 
realized through the use of new digital technolo-
gies. The expressive possibilities offered by the 
sonic niche, in addition to its digital approach, are 
many. It is possible to change shapes, materials 
and soundscapes according to the purpose to be 
achieved and the place of its setting.  A project 
regarding the morphology of the sonic niche will 
of course include a formal choice made in close 
connection with the sound effect to be achieved: 
in fact sinusoidal shapes enhance the diffusion 
of sound (as in the magnificent coverage of the 
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conference hall of Viipuri Library by Alvar Aalto) 
whereas convex surfaces enhance its focus. Also 
the selection of materials is of great importance 
in determining the spatial sound effects, not only 
for the particular deadening or reflectance char-
acteristics certain materials have compared to 
others.  The use of wood, for example, is very ef-
fective in creating analog soundscapes because it 
has a large number of sound characteristics such 
as axial direction, perimeter directional character-
istics, rhythmicity, tonality, quality of the marim-
ba, focus, diffusion and informativity, which allow 
a wide range of very interesting sounds. Lastly 
the new digital technologies we see applied in 
the projects Soundscapes Oltrarno and XSML, will 
greatly contribute to the expansion of the expres-
sive possibilities featured by the sonic niche, es-
pecially in the creation of artificial soundscapes.

Soundscapes Oltrarno

Oltrarno is a diverse neighborhood of social and 
economic activity including craft workshops, 
universities, restaurants, churches, and piazzas. 
These activities produce unique sounds, but this 
sonic richness is obscured by noise pollution 
created by automobile traffic; in fact during the 
last century, neighborhoods like Oltrarno - and 
in cities elsewhere - have lost their “sound iden-
tities” because cars, motor scooters, and buses 
create an ambient level of noise that muffles in-
dividual sounds. In the future, the act of replac-
ing noisy, gas-fueled vehicles with quiet CityCars 
and scooters will allow Oltrarno to recapture its 
sound identity. The question is, what sounds will 
replace the motors and horns? According to phi-
losopher Peter Sloterdijk, people dwell in bells 
of sounds and, due to these “spheres” they have 
the ability to distinguish between the group to 
which they belong and their direct surround-
ings. Sloterdijk sees sound as an effective way of 
creating space (de Jong, Schuilenburg, 2008). As 
such, Soundscapes Oltrarno aims to facilitate the 
creation of spaces through digital technologies 

that can counteract the steady drone or deafen-
ing roar of automobile traffic. The audio-based 
intervention investigated in this study aims not 
only to address the traffic noise that obscures 
the sound identities of places in Oltrarno but 
also looks to engage the burgeoning youth cul-
ture in the neighborhood. Soundscapes Oltrarno 
also uses sound to activate, bring content, or call 
attention to the small spaces, or “nooks” through-
out the neighborhood that are often overlooked. 
Soundscapes Oltrarno will re-expose the sound 
identities of places using digital sound interven-
tions in strategic areas of Oltrarno. By harnessing 
digital technologies such as Audio spotlights, 
digital music players, mobile phones, and multi-
track recording software - both in the city and on 
the Internet - Soundscapes Oltrarno establishes 
an “open source” process by which neighbor-
hood residents and visitors can create, capture, 
manipulate and expose sounds and music in the 
public spaces of the city. 
We propose three approaches to creating a lay-
ered soundscape in the neighborhood:
1. Translate physical qualities of built form and 
the activities of people in public spaces using 
ambient and interactive sound;
2. Reveal the narratives associated with everyday 
places through open source audio content;
3. Transpose hidden soundscapes, such as those 
found in the enclosed gardens of the neighbor-
hood, to individuals in places overwhelmed by 
traffic noise.
The insertion of sounds in the public realm will 
also serve what William H. Whyte calls triangu-
lation: “… the process by which some external 
stimulus provides a linkage between people and 
prompts strangers to talk to each other” (White, 
1988). Soundscapes Oltrarno has the potential to 
create interaction between people, be they resi-
dents or tourists, young or old, and the sound-
scapes will particularly engage young people in 
revealing the variety that exists within the sonic 
landscape of Oltrarno. 
The second approach, Reveal, uses is “Spot 
Sounds” to insert audio narratives into the nooks 
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of Oltrarno, and to transform them into sonic 
niches. This invites residents of Oltrarno to cap-
ture or produce narratives relevant to the forgot-
ten corners of their neighborhood; the content 
could be anything that can be communicated 
aurally: a piece of music associated with a place, 
an amusing anecdote about a memorable event, 
a series of abstract sounds to conjure particular 
emotions.  Finally, audio spotlights direct sound 
so that people nearby cannot hear it, and thus 
realize the bell of sound, that creates a space dif-
ferent from the one before us and that defines a 
space of the “digital” sonic niche.

XSML 

XSML aims to renew the Santa Croce neighbor-
hood of Florence through planning and design 
actions based on a multi-sensory approach that 
includes the implementation of XSML sound in-
stallations that work with the specific sound at-
mospheres of a place. Santa Croce is located in 
the historic center of Florence and is character-
ized by its cultural liveliness and vibrant social 
activity thanks to the presence of the Faculty of 
Architecture and the picturesque Sant’Ambrogio 
Market. Every morning, in the area occupying Pi-
azza Ghiberti, the market hosts a variety of food 
and clothing merchants. Adjacent to the piazza, 
in an 1873 building designed by Giuseppe Men-
goni, the covered space is home to food stands 
and eateries. In front of the market, along Via 
della Mattonaia, lies the former Santa Verdiana 
Monastery, which, once used as a women’s pris-
on, is the current Faculty of Architecture. Addi-
tionally, in this neighborhood, one can find one 
of the most beautiful squares and churches in 
Florence, the Santa Croce Basilica, which acts as 
an important place of worship and encounter, 
so much so that it is known as the bud of Flo-
rentine life.
From a methodological point of view, the area 
was analysed by applying an experiential and 
multi-sensory approach to place and to its resi-

dents, accompanied by traditional historical and 
morphological analyses. The analyses were col-
lected and later organized into four main groups: 
Historical Places, Potential Places; Critical Places; 
Social Gathering Places.

Based on these four main groups a master plan 
of the area was prepared and designs were de-
veloped that provided for the inclusion of sound 
installations XSML in areas showing that people 
constantly pause or stop, but never consciously 
listen to the surrounding sound-scape. The in-
stallation consists of four sonic niches of differ-
ent sizes: X, S, M, L, which work simultaneously 
on four different scales of the soundscape. The 
niches are home to a seat, a pair of headphones 
for listening, and an interactive touch screen 
that allows the user to actively participate by 
inserting comments, suggestions, or curiosities. 
The installation XSML offers the experience of 
a virtual journey by profoundly listening to the 
soundscapes offered. The X niche represents 
the proxemic sound of the place in which it is 
placed. Through the use of the touch screen 
and connected headphones, one has the op-
tion to consciously listen to characteristic and 
identifiable sounds of the place in which the 
niche is located, which, probably out of habit or 
disregard, had never been paid any previous at-
tention.
The S niche refers to the sound space of the 
neighborhood, allowing one to discover the 
sounds of the particular zone; sounds that one 
can imagine but for their different locations can-
not listen to directly. The M niche represents the 
sound space of the entire city; it is Florence talk-
ing! Using the tender soundmap of the city one 
can choose to listen to different points of the city, 
immersing oneself into new soundscapes. The L 
niche, then, represents the sound space of the 
world. Thanks to the technologies offered by the 
internet, the user can ‘’hear’’ sound compositions 
created and disseminated by different internet 
users, as well as connect to the sound maps of 
cities around the world.
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Le Piagge: Listen!

The project focuses on the concept of sounds and 
their space-time context, searching to compose 
the subject areas of Soundscape Studies and Time 
Geography, with the intention of completing the 
mechanical basis on which the analysis of sound-
scape is commonly founded (Mayr, 2004). The proj-
ect looks at the Le Piagge neighborhood, an urban-
ized area on the outskirts of Florence. In particular, 
the study focuses on the area starting from Piazza 
I Maggio, crossing Via della Corte dei Manetti, Via 
Pistoiese and the green space between Via Marche 
and Via Liguria, and continuing to the bank of the 
Arno River where parking for the Cascine-Renai Lin-
ear Park is located. Choosing a site in the periphery, 
far from the delicacies of historic buildings in the 
urban center, provides for the possibility of larger 
interventions and allows the soundscape project 
to act on the morphological and material aspects 
of the place. The methodology chosen for the case 
study’s analysis phase combines an experimental 
approach to socio-acoustic – which led to the re-
alization of a series of interviews with a sampling 
of local residents – along with Time Geography 
analysis, borrowed from the School of Lund (Thrift, 
1977). The data collected during the interviews 
were included in the tender soundmap of Florence 
and allowed for the making of sound biographies 
(Mayr, 2004). The design methodology includes 
the implementation of the following interventions 
along the route identified in the analysis phase: 
modeling the morphology of open spaces and a 
careful choice of materials, enhancing the reso-
nance of the place, and including sound niches, 
together creating new sound atmospheres.
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Careggi Declaration on Soundscapes

Florence, 14th June 2012

“Landscape” means an area, as perceived 
by people, whose character is the result 

of the action and interaction of natural and/or 
human factors ….”

European Landscape Convention, 2000

Introduction

The soundscape can be defined as the acoustic 
property of every landscape according to a spe-
cies’ specific perception and is the result of physi-
cal (geophonies), biological (biophonies)  and  
human (antrophonies) features and dynamics.
The soundscape is an important component 
of the terrestrial and aquatic environment, es-
pecially from a human perspective, but it also 
represents an indispensable informative and 
communicative medium for every vocal animal. 
When lost or degraded it reduces the quality of 
a landscape and impacts on human well-being 
and more generally on the biological activities of 
several organisms.
Modern human societies have strongly impacted 
on the soundscape, especially in urbanized areas, 
reducing the acoustic quality and functions of 
the surroundings. Noise pollution in urban areas 
is a problem for the health of billions of people at 
every latitude.
The quality of the soundscape is an important as-
pect not only in natural areas but also in cultural 
landscapes and in historical sites and monuments 
because it contributes to residents and visitors 
fully benefitting from such valuable heritage.
To preserve a soundscape and to mitigate the 
anthropogenic noises, it is important to reduce 
unnecessary acoustic sources with mitigation 
planning strategies.
The protection and management of a native 
soundscape represents a qualified goal to main-
tain in situ biodiversity and to guarantee the eco-

system’s functionality. Educating to listen is the 
required step for recognizing the strategic value 
of  soundscapes and for supporting a protection 
and management policy. The creation of data 
banks of threatened soundscapes is one impor-
tant action to preserve the memory of past com-
plexity that can be used in the future to establish 
more favorable acoustic conditions especially in 
urban areas.
In order to tackle the issue of soundscape a multi-
disciplinary and integrated approach is required, 
because the soundscape is a focal point for many 
scholars (e.g. acousticians, bio-acousticians, en-
gineers, planners, artists, psychologists etc.). 
Therefore a world permanent forum must be en-
couraged to disseminate ideas, research projects 
and management.

1. Landscape strategy for your region. Characteri-
zing soundscapes (but not only these…)

1.1. Policy makers should consider soundscapes 
as an important component of landscape plan-
ning and management, since the sonic environ-
ment reflects human culture and natural heritage 
and affects our quality of life and health.
1.2. The main point of reference for valuating 
soundscapes is the well-being of the people, the 
local community.
1.3. Landscape should be lived in and valued in 
a multi-sensorial way. Surveys on a multidisci-
plinary basis among inhabitants and visitors are 
crucial for defining the perceived values of the 
landscape, and the measure to which these char-
acterize specific landscapes.
1.4. “Sound-marks” (including local dialects) may 
be defined just as well as landmarks.
Soundscapes are by definition dynamic, and 
more characterized by rhythm (day-night, sea-
son) than by continuity.
1.5. Narratives describing typical landscapes and 
associated soundscapes are more powerful than 
maps.
1.6. It should be promoted that landscape and 
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urban planning be based on multi-sensorial per-
ception of the living environment.
1.7. Indicators for characterizing soundscapes 
found in localized qualitative statements are 
rather to be related to more general quantified 
parameters on a regional level.
1.8. The disturbing effects of human activities un-
derwater and underground are to be considered.

2. Education and raising awareness

2.1. The first step in raising soundscape aware-
ness is to improve listening skills. This can be 
achieved by a series of activities (for ex., sound-
walks, sound recognition exercises etc.) to be 
proposed to the general public including educa-
tional institutions.
2.2. Sounds are perceived not only on a percep-
tive level but also on an emotional level; thus in-
formed sound making and sound-art is relevant 
to enhancing awareness.
2.3. Raising awareness and at the same time 
preserving and managing soundscapes can be 
reached though specifically designed facilities 
such as sound libraries and sonic museums.
2.4. Education should ultimately aim at integrat-
ing soundscape awareness into a holistic percep-
tion of landscapes.

3. Scientific aspects for landscape conservation and 
management
3.1 Integration among the different approaches 
made by different fields of expertize and a multi-
disciplinary approach.
3.2 It is urgent to develop a research policy in 
soundscape ecology (SE)1because the acoustic 
aspect of landscape is underestimated.
3.3 The SE must be positioned under the umbrel-
la of landscape epistemology.
3.4 It is important to define the ecology of the 
Soundscape: limits and tools.
3.5 A standardization of sampling and process-
ing methodologies is recommended.
3.6 The Soundscape of historical urban sites and 

their character should be considered a value 
(tourism, cultural heritage and quality of life).

Annex 1

Background:

The statement is based on the outcome of the 
Third Careggi Seminar on The role of soundscapes 
in a biocultural perspective that took place in Flor-
ence on the 14th of June  2012 during the Presi-
dency of the Tuscany Region (Sala Pegaso) Piazza 
Duomo 10.
Taking into considerationthe introduction and 
welcome addresses of the morning by:
Anna Marson Minister for Spatial Planning and 
Territory,Tuscany Region;
Bas Pedroli University of Wageningen, Director 
UNISCAPE;
and the presentations by:
the coordinator of the seminar Almo Farina (Urbino 
University),
Nadia Pieretti (Urbino University), Henrik Brumm 
(Max Planck Institute for Ornithology, Seewi-
esen), David Monacchi (Pesaro Music Conserva-
tory), Luigi Maffei (Seconda Università di Napoli), 
Antonella Radicchi (Tempo Reale, Firenze).  
The participants of the seminar agreed to focus 
on three aspects:
1. Landscape strategy for your region. Characteriz-
ing soundscapes (but not only these…)
Luigi Maffei, Antonella Radicchi, Bas Pedroli
2. Education and raising awareness
David Monacchi, Henrik Brumm, Emiliano Battis-
tini, David Monacchi, Franca Battigelli
3. Scientific aspects for landscape conservation 
and management
Almo Farina, Nadia Pieretti
decided to divide themselves into 3 groups in or-
der to develop statements.
After about an hour each group shared its state-
ments with the rest of the participants and all the 
participants added comments and suggestions 
to each statement.














































9:00-9:30 Registration 

9:30-9:45 Welcome address by Anna Marson, 

Minister for Spatial Planning and Territory, 

Tuscany Region 

9:45-10:00 Presentation of the Careggi Semi-

nars, Bas Pedroli, Director UNISCAPE 

(Wageningen University) 

10:00-10:30 The soundscape ecology in theory 

and practice, Almo Farina (Urbino University)

10:30-12:30 Invited speakers 

Innovative approaches in avian sound-

scape analyses, Nadia Pieretti (Urbino 

University) 

Impacts of anthropogenic noise on birds, 

Henrik Brumm (Max Planck Institute, 

Seewisen) 

Music and soundscape: inspiration and 

synthesis, David Monacchi (Pesaro 

Music Conservatory) 

Urban Soundscapes: a resource to protect 

and develop, Luigi Maffei (Seconda 

Università di Napoli) 

Conference chair: Bas Pedroli, Director UNIS-

CAPE (Wageningen University) 

12:30-1:30 Lunch break 

1:30-2:00 Soundscape design and mapping. 

Best practices in art architecture and ur-

banism, Antonella Radicchi (Tempo Re-

ale, Firenze) 

2:00-3:00 Round table coordinated by Bas 

Pedroli, Director UNISCAPE (Wageningen 

University) 

3:00-5:00 Thematic workshops in order to 

draft the Second Careggi Declaration on 

Soundscapes 

5:00 Closure of the seminar 
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