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ABSTRACT 
The study describes the results of research carried out to assess urban soundscape quality, 
taking into account the subjective evaluation given to different sound environments considered 
to be representative of the urban environment. Subjective sound perception was estimated 
using a semantic differential questionnaire with 18 pairs of adjectives, related to acoustic and 
psycho-acoustic sound properties (9 semantic pairs) and to aesthetic and emotional evaluation 
(9 pairs). The results obtained reveal 3 relevant dimensions which explain 66% of the total 
variance: Emotional evaluation and Strength (42%), Activity (14%), and Clarity (10%). 
Furthermore, different sensory profiles were obtained for the sound environments according to 
the assessment of the semantic pairs. 
 
 
INTRODUCTION  
Different studies have proved that the acoustic comfort experienced in a place does not only 
depend on physical and objective factors, but also on perceptive factors, i.e. on the way 
environmental sounds are perceived, interpreted and assessed [1] [2] [3].  
 
Most studies done in this line of work have attempted to describe the sound quality perceived in 
relation to specific sounds in the environment [4] [5]; not many have been carried out in complex 
sound environments, such as the sounds in public places in cities [6]. The results of these 
studies have brought to light the existence of many subjective factors involved in the response 
to sound, which play a determinant role in the perception of their quality;  the most significant 
factors are:  emotional assessment and preference, height or strength, clarity, informative 
capacity in relation to the context, and familiarity. 
 
 
The aim of this study is to discover the principal perceptive dimensions involved in the affective 
response to the city soundscape. 
 
 
MATERIAL AND METHOD 
 
Sample 
311 subjects participated in the study  (61% women, 39% men) between 18 and 34 years old, 
with an average of 22 years. 
 
Auditory stimuli 
9 sound environments representative of the urban surroundings were selected and recorded in 
DAT format: park, motorway, city street, city background noise (sound panorama of the city), 
square, market, district, commercial pedestrian street and residential pedestrian street. Each 
sound fragment lasted between 30 and 60 seconds, depending on the acoustical features 
defining the sound environments chosen. 
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Questionnaire 
A semantic differential scale, composed of 18 pairs of adjectives describing the affective quality 
of the sound, was used as the measuring instrument of subjective perception (Table I). Nine of 
these adjectives assessed auditory or psycho-acoustical attributes and the rest of them were 
related to sentiments and impressions associated with listening to the sound (eight adjectives) 
and their informative capacity concerning the context where the sound is perceived (one 
adjective).  Urban sound environments in these semantic pairs were assessed using a 7-point 
Likert type scale. 
 

Table I.- Pairs of adjectives describing the affective response to soundscape 
 

Auditory Attributes Emotional Attributes  Contextual function of the 
sound  

Weak-Strong  Pleasant-Unpleasant  Informative-Not informative  
Silent-Noisy Nice-Ugly   
Clear-Confused  Relaxing-Stressful   
Open-Closed  Interesting-Boring  
Monotonous-Varied  Comfortable-Uncomfortable  
Simple-Complex  Liberating-Oppressive   
Human-Technological Familiar-Unfamiliar  
Animated-Dull Safe-Unsafe   
Allows-Disguises 
communication 

  

 
Experimental procedure 
The experiment was carried out in a room which had been acoustically fitted. The sound stimuli 
were presented at random, using a digital system with 4 loudspeakers; the intensity level (dBA) 
was the same as that measured during the recording. After listening to each soundscape, 
participants had to assess it on the semantic differential scale. The test lasted approximately 
25-30 minutes.   
 
 
RESULTS AND DISCUSSION 
 
Perceptual factors describing the assessment of urban soundscape  
Data were processed using a Categorical Principal Component Analysis (CATPCA). The 
analysis gave rise to a reduced set of 3 principal components or factors summarising the initial 
variables, which together explained 66% of the variations in the soundscapes with regards to 
their affective assessment (Table II).  
 
The first factor explained 42% of the variance and contained seven of the eight emotional 
attributes on the scale, as well as the psycho-acoustical attributes related to sound, noise and 
the disguising character of the sound.  This factor can be interpreted as a general assessment 
or appreciation of pleasure (or rejection) produced by listening to the soundscape and the 
intensity perceived and is denominated as the Emotional Assessment and Strength Factor.  The 
high percentage of variance explained by the attributes in this factor emphasises its importance 
when describing emotional response to the soundscape. 
 
The second factor (Activity) explained 14% of the variance and included the adjectives related 
to the liveliness, the informative nature and the variation of the sound in time (the capacity to 
remain or to change), which refer to the degree of activation and stimulation of the soundscape. 
 
Lastly, the third factor (Clarity) represented 10% of the variance and had only one adjective.  
This attribute refers to the clarity with which different sources in the soundscape are perceived 
and describes the sound material from the point of view of its structuring and organisation. 
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Table II.- Factor loadings for each pair of verbal attributes 

 
Components Semantic pairs 

I II III 
Comfortable - Uncomfortable .905  .003 -.049 
Pleasant - Unpleasant .894  .031 -.105 
Relaxing - Stressful .892 -.159 -.025 
Nice - Ugly .885  .119 -.133 
Liberating - Oppressive .857 -.007 -.006 
Allows – Disguises communication .834 -.122 .059 
Silent - Noisy .803 -.382 -.018 
Weak - Strong .735 -.427 -.049 
Human - Technological .717   .233 -.258 
Interesting - Boring .698  .432 -.200 
Safe - Unsafe .644  .148 .230 
Animated – Dull -.028  .792 -.031 
Informative - Not informative .102  .663 .242 
Monotonous - Varied -.227 -.648 .382 
Clear - Confused .215  .240 .742 
Simple - Complex .346 -.319 .598 
Familiar - Unfamiliar .079  .403 .553 
Open - Closed .258  .021 .437 

FACTOR Emotional evaluation 
/ Strength Activity Clarity 

VARIANCE (%) 41.841 13.637 10.055 
 

Sensory profiles and assessment of urban sound environments  
Based on the assessments given by the subjects to the sound environments on the semantic 
differential scale, the sensory profiles shown in Figure 1 were obtained. The sensory profiles 
have been grouped according to the differences and similarities between them. It was observed 
that those corresponding to traffic soundscapes were clearly differentiated from the rest, forming 
a category (Figure 1 right). The profiles of park and residential street sound environments also 
showed a high degree of similarity between them (Figure 1 left); they were different to the social 
and commercial soundscapes which, in turn, gave rise to a third category (Figure 1 centre). 
 
The assessments obtained for each one of the groups of soundscapes in the explanatory 
factors of their affective response are included in Figure 2. It can be seen in this Figure that the 
park and residential street soundscapes obtained a high evaluation from the emotional point of 
view;  they were assessed as “fairly pleasant, nice, relaxing, comfortable, liberating and safe”.  
Also, both soundscapes were perceived with a medium-low strength (“silent, weak”) and an 
average degree of activity;  this reflects the low stimulation in this type of context.  They were 
also perceived with a medium-high clarity, which can be explained because of a low-intensity 
sound background  which means that any natural and social sounds in the place can emerge.   
 
The soundscapes dominated by traffic were assessed as “unpleasant”, “ugly”, “stressful”, 
“uncomfortable”, “oppressive” and “unsafe”, with a low emotional assessment (the lowest of all 
those analysed).  They were strongly perceived (“noisy” and “strong”) and with an average 
degree of activity and clarity. 
 
Lastly, the social and commercial soundscapes obtained an intermediate emotional rating in the 
two previous groups (fairly or not at all “unpleasant”, fairly “uncomfortable”, “stressful”, 
“interesting” and “safe”).  They were assessed as rather “noisy” and “strong” (medium-high 
strength) and rather “animated”, “informative” and  “varied” (medium-high activity).  The level of 
activity perceived in these urban areas is related not so much to their level of intensity (between 
62 and 66 dB LAeq), as to the noise and bustle typical of these places. 
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The results commented show that the affective response to the urban soundscape is basically 
determined by emotional assessment, i.e., sentiments and sensations aroused by listening in 
terms of pleasantness, relaxation, comfort and beauty amongst others, and the strength 
perceived in relation to the sound (subjective sensation of intensity).  The dimensions Activity 
and Clarity contributed to a lesser degree in explaining this response. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 1.- Sensory profiles of the sound environments analysed 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

Figure 2.- Differentiation of urban soundscapes according to their perception 
 
 
COMMENTS 
The study of affective response to sound has contributed to obtaining a group of factors which 
describe the quality of the urban soundscape on the basis of perceptive criteria: Emotional 
evaluation/Strength, Activity and Clarity. The importance of these factors coincides with those 
obtained by other authors when analysing the effects of sound on the subject [7] [8]. 
 
The analysis of sound quality through sensory profiles has provided an in-depth understanding 
of the way the participants perceived and assessed the different soundscapes in a city. The 
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results obtained coincide with proposals in other studies carried out from a perceptive angle [9] 
[10]. 
 
From the results it can be deduced that, together with the physical-objective parameters 
normally analysed in the study of sound quality (physical intensity, frequency distribution), other 
subjective factors should be taken into account with reference to the ways sound is perceived.  
This would mean that quality criteria more in line with the reality experienced by users could be 
obtained. 
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