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CHAPTER 1 -  INTRODUCTION   

 
 
1.1.Introduction 
 

The quality of the landscape is highly influenced by other paramedical environment            

alternatives such as hypertension, readability, identity, sense of belonging, and dependence.           

Contrary to the visual perspective that is more understandable and controllable, the audio             

perspective is harder and out of control for people because we can ignore sounds and noises                

in our daily life. What is heard today in urban environments is noise pollution from disparate                

sources of sound such as sirens, car sounds, and unpleasant sounds. Getting caught in an               

unpleasant acoustic environment can cause discomfort, the unpleasantness of the space,           

and to a higher degree, harmful to people's health.  

 

Previous research on the landscape was more focused on environmental quality and visual             

impacts of a place or an area, but these studies have been inadequate attention to acoustic                

elements. (Zhao, 2009: 1) sounds, as an integral part of urban environments, exist in              

different shapes, frequencies, and types, and they are really important factors in            

environmental perception, regardless of whether or not people pay attention. They are            

sometimes attractive and sometimes undesirable and exert an effect on urban environments.            

The sounds emitted from the environment are temporally and spatially different. Forests,            

meadows, and grasslands offer a variety of sounds created by mammals, birds, amphibians,             

and insects. 

 

The urban landscape is full of alternatives created by instruments, alarms, machines, and full              

of other man-made alternatives. The geophysical movement of the atmosphere and water            
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produces natural sounds, such as the sounds of rivers flowing on the ground, or the sound of                 

rainfall. The combination of all these sounds in the landscape creates soundscape.(Farina et             

al, 2011: 1 & 2) Lack of attention to the acoustic context and influencing factors in urban                 

spaces has led to the issue of largely senseless, disturbed, and often annoying sounds on               

the principle of an urban area, which in turn is increasing in number. The disappearance of                

ecological zones in the city, where there is an important factor in the acoustic modulation of                

spaces is so important for citizens, despite their beauty and visual and physical quality, lack               

aesthetic appeal, therefore Citizens will not have a clear and enjoyable visual perception of              

space. All things related to perceiving urban space from the acoustic perspective are mainly              

noise pollution which is effective in the quality of urban environments. 

 

Soundscape planning is not just about enjoying the spaces, in fact in order to transform these                

quiet areas into "high well being sound quality", sound analysis, and sound management to              

increase the satisfaction and enjoyment of the experience. Sound plays an important role in              

the visualization of the place, although in most studies of landscape, the focus is mainly on                

the visual and physical dimensions of the environment, it must also be understood that the               

visual landscape is not by creating a special mental perspective of the environment, but it is                

by individuals in a two-way relationship between the environment and the individuals. 

The purpose of the study was to provide a comprehensive qualitative and quantitative             

approach to the assessment of the soundscape, to determine the noise and sound in the               

urban space, and to determine the degree of pleasantness and subjective perception of             

urban environmental sounds or in other words the visual perception.  

 
 
1.2. Main questions : 
 

1. How is the sound perspective of the case study area (Slinge's street)            

quantitatively and qualitatively evaluated? 

2. In terms of sample perception (respondents), what are the elements and           

components of priority?  

 

To answer these questions, Slinge street in Rotterdam as an urban area has been selected               

as a case study. 
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Figure 1.is the Principles of all steps of research. This summary shows the whole process of                

research about sound in landscape architecture. 
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CHAPTER 2 -  LITERATURE REVIEW  

 
 
2.1. Literature 
 

In the environment, there is so much environmental information, this “flood of information"             

can be understood by the archive and analyzing every piece of information in an area. The                

part of the urban environment or form that affects human actions and reactions and the               

results of man-mad actions is called the urban landscape. In fact, the urban landscape is part                

of the potential environmental information that becomes directly perceptible quality (or actual            

information). Elements of urban landscape are divided into three categories: human           

activities, physical factors, and non-physical factors, of which sound is one of the             

non-physical factors (Marten and Marler, 1977; Morton, 1975; Wiley and Richards, 1982). 

 

To better understand the soundscape and its impacts on citizens' feelings, perceptions, and             

behaviors, it is very necessary to distinguish between visual comprehension and auditory            

comprehension. Although light and sound are both wave phenomena, visual perception is            

often different from auditory perception. Sound is everywhere. Unlike the visual space, which             

is in the form of a section, the auditory space is spaceless, it flows everywhere and                

surrounds universally. The soundscape has no definite boundaries and tends to emphasize            

the space itself rather than the components in the space. Auditory harmonization is time,              

while visual harmonization is spatial. Therefore, sensory hearing is indescribable and           

passive. Sound induces a sense of dynamism and helps people understand the sequence of              

time and the scale of space. Therefore, compared to vision, hearing comprehension is             

generally poorly informative and emotionally rich. Although in most studies of landscape, the             

main focus is on the visual and physical dimensions of the environment, it should be noted                

that the sound landscape of the city as a non-physical landscape after perception by              

individuals in a two-way relationship between the environment and the individual formation of             

a particular visual landscape of the environment (Gibb et al., 2019; Sugai et al., 2019; Wrege                

et al., 2017). 

 

So far, research on audio has categorized sounds into keynotes, signals and background             

sounds, and audio cues. Keynotes are like music. That is the notes that form the basic                
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tonality of the composition (song) and the music around it. Background sounds, also called              

signals, have the task of attracting attention. Voices that are exclusively considered by the              

community and viewers are called audio cues, such as visual cues. In general, the main               

research that has been done so far in this regard has been related to the connections                

between hearing, humans, the soundscape and society, an individual's perception of sound,            

and the result of the mental image on behaviors (Hu et al., 2019). 

 

Research has shown that three factors affect an individual's mental image from an urban              

perspective: the information in a sound, the context in which the sound is perceived, and its                

degree (Yost, 2014). 

 

In a study of users of personal device players, researchers found that they actually used               

sound player devices to escape the city's soundscape. However, the background sound can             

create an attractive experience of the sense of place and replace personal songs. Therefore,              

it can be said that today the dominance and influence of the city's sound landscape is                

considered as an annoying and forcibly imported element and is going to be replaced by               

personal songs. In fact, our cities are constantly overshadowed by mechanical sounds. Gray             

sounds surrounded by spaces between buildings, and Brown created sound fields (Kuusiaho,            

2016; Radsten Ekman, 2015). 

 

Among the sounds around us, the most popular is traffic. The sound of traffic consists of a                 

set of sounds such as the sound of a car engine, the sound of the wheels moving, and the                   

sound of the car's brakes. Transportation tools such as trains, cars, airplanes, etc. have              

become one of the main sources of sound pollution. In today's urban environment, there are               

other annoying noises such as construction, factories, street shops, loudspeakers, the loud            

music of neighbors, and riots. Our modern cities are no longer a place for birds and other                 

animals, and the sound of nature has faded in the midst of all this hustle and bustle                 

(Kuusiaho, 2016). 

 

These problems may have a direct impact on human-related communication and actions. It             

may disturb a person and make him feel helpless in spaces where he normally feels               

empowered. For example, the sound of neighbors' music, if very loud, could deprive             

residents of the sense of authority and authority in the realm of the home. Sound can also                 

cause panic, power, and a sense of government. For example, it could be possible for the                
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army to use military equipment, the Germans used music to weaken the morale of Russian               

troops in Stalingrad (Stephen J. Lee, 2013). 

 

In this research, there are some specific definitions to help viewers and researchers to have               

a deeper understanding of different sound sources and sound impacts which are very  

important to have a clear view about research topics. 
 
 
2.2. Soundscape 
 

The first attempt to display soundscape through the use of mapping back to the 1929 book                

Reine Geographie by Johannes Gabriel Granö. The Finnish expert created a qualitative            

classification of acoustic phenomena and tried to represent them cartographically. The           

analysis was tested in the Valoosari area and the collected material was classified in an               

interesting legend that indistinctly described and mentioned sounds and noises according to            

the following criteria: time, frequency, and the dichotomy between natural and artificial.  

 

A subsequent attempt to represent soundscapes was conducted by Michael Southworth, in            

his research he developed for his 1967 City Planning master’s thesis at MIT entitled The               

Sonic Environment of Cities (Southworth, 1967, 1969). Southworth analyzed the soundscape           

of a section between the city district and the Republic of India Wharf in Boston’s central                

ground by specializing in 2 main aspects. First, he evaluated the “identity” of sounds,              

considering both the “singularity” of the sounds emitted and the “informativeness” of the             

sounds, exploring their capability in communicating activities taking place and the spatial            

form of a determined area. Second, he analyzed the “pleasantly” sounds, which are qualities              

that are acceptable for the human brain and sensitivity of the human brain to those sounds.                

Additionally, Southworth evaluated the connection between visual and sound perception to           

grasp how animalism and abstraction kind affects the identity and appreciation of a selected              

soundscape and, instead, however, sounds have an effect on the perception of a city’s kind. 

 

To study the relationship between visual and sound perception Southworth created relation            

to the theoretical seminars that Warren Broady controlled with the blind (1960-1964) and             

therefore the work that Peter Knapp had through with the deaf (1948). The analysis of               

studies conducted on vision-impaired subjects allowed Southworth to move the discussion on            
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the perception of sound, whereas those of deaf subjects allowed him to grasp the role of                

sound within the perception of the atmosphere. 

 

 

2.3. Soundscape quality 
 
Sound, like any other phenomenon, has quality. High-quality audio views are environments            

where sounds rarely overlap, and there's a deeper perspective between the foreground and             

the background. Because lower sounds usually don't overlap (unless their frequency is very             

close), a high-quality soundscape can be described by not being covered by other sounds,              

which can make all sound clear and distinct. There are no more anonymous sounds in this                

scene. The absence of these coatings is caused by the spread of acoustic staining, which is                

caused by echoing the sound of reflection or sound absorption from surfaces in the              

environment, even the effects of climate-related factors such as temperature, wind, or            

humidity. It makes it easier. This actually creates a sense of place for each person when they                 

are in the environment (Kogan et al.,2016). 

 

In low-quality soundscape areas, individual sound signals are lost in the overcrowding of             

sounds. Clear noises such as walking on snow and church bells or animals crawling among               

the bushes are covered by the noise in the environment. In these environments, audio              

perspectives are lost and destroyed. So meaningful sounds are covered and the person's             

auditory space is reduced. This effect may go so far that the person can no longer hear the                  

sounds of movement and speech. In such cases, many sounds are muffled and turned off, or                

the information changed to merge with other sounds (Kogan et al.,2016). 
 
 
2.4. Soundscape layers in urban areas 
 
The presence of sound in the city is measured in three levels, the urban landscape of the city                  

at the macro level, at the middle level, and at the micro-level (Cohan 1998). The macro-level                

is the sound landscape of the city and urban area. Of course, since it is rare to find sounds                   

that can cover the entire city, it is generally difficult to determine the soundscape in this scale,                 

but the urban environmental sounds include three general categories:  
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A) In an instant, it affects the entire city or urban areas, such as the sound of airplanes.  

B) Some prominent urban sounds that, although heard only in some parts of the city, are               

due to their cultural or social significance. The title is one of the effective factors in the                 

soundscape of the city and creates a sense of place. Such as the sound of the church                 

bell. 

C) special sounds that are often heard in most parts of the city or urban area. At this                  

level, the effect on the sound scene requires large and large-scale decisions, such as              

the sound of airplanes out of the city (like airports on the edges of cities). 

 

Intermediate level refers to the soundscape level of the neighborhood. Due to the elements              

that make up the urban landscape, in a residential neighborhood, the background sound is              

generally the silence and tranquility of the neighborhood. Some Sounds such as the sound of               

children’s activities and street shops are background sounds that fit the tonality and main              

theme (Pijanowski et al., 2011). 

 
The third level is the soundscape in urban spaces. In fact, at this level, the best sound space                  

needed for people could be provided. Because the visual landscape of an urban space              

greatly affects people's behavior in these spaces, such as deciding to stop or leave a space,                

perform formal or intimate activities like, playing exciting and stimulating sounds can increase             

physical activity, movement, and movement in people and make them subconsciously do            

some movement and activity. Therefore, the type of sound can determine the duration of a               

person's presence in the environment in a relative way and make the person unconsciously              

leave or stay in the environment (Colburn, 1973). 

 

 

2.5. Biophony 
  

Biophony is a concept that was introduced by Bernie Krause around 2000 to describe both               

inter- and intra-species relations in the soundscape of a biological community. “Animal            

symphony,” as he writes, “the unique manner in which creatures vocalize in a symbiotic              

relationship to one to another in any given healthy habitat which is called biophony” (Krause               

2002: 24).  
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Bernie discovered that in undisturbed natural environments, creatures produced sounds for           

relationship and connection to others, It is exactly like instruments in an orchestra. For              

instance, in healthy habitats, certain insects occupy one sonic zone of the creature's             

bandwidth, while birds, mammals, and amphibians occupy others not yet taken and where             

there is no competition. This system has evolved in a manner so that each voice can be                 

heard distinctly and each creature can thrive as much through its iteration as any other               

aspect. The same type of event also generally occurs within marine environments. This             

biophony, or creature choir, serves as a vital gauge of a habitat’s health. But it also conveys                 

data about its age, its level of stress, and can provide us with an abundance of other valuable                  

new information such as why and how creatures in both the human and nonhuman worlds               

have learned to dance and sing. This can be seen as a special case of Komposition as                 

defined by Jakob and Thure von Uexküll (Uexküll 1980). 

 
 
2.6. Geophony 
 

Geophony is the sound released by water, wind, rain, or other natural physical processes              

(Pijanowski et al, 2011). For example; the sounds of water, ‘‘since the sound of water in cities                 

is soothing and therapeutic as well, it has a powerful role in establishing the kind of quiet that                  

is required; these paths should always connect up with the local pools. Rushing water can be                

used as an acoustic camouflage of traffic sounds. Paley Park in Manhattan is one such               

example. The original waterfalls still exist in many places and create seasonal water sounds.              

Because of this, the soundscape around these acoustic nodes can be regarded as a cultural               

heritage and thus important to preserve.’’ (Alvarsson et al, 2010). In general, geophony are              

sounds made by natural resources, it could be the sound of rain or sea. In all different                 

landscapes, there are different geophony sounds that are connected to the location and             

ecology of the landscape. For example in a coastal landscape, there are sounds of sands,               

wind, sea. Deserts, Mountains, and forests have different geophony sounds. 
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2.7. Anthrophony 
 

Sounds by human-made objects such as machines, traffic, bells, (sirens.Pijanowski et al,            

2010: 2). All sounds which are made by humans are in this category. Industrial areas, Roads,                

and urban areas are the main sounds recourses which produced anthrophony sounds. by             

increasing the human population, Anthrophony sounds are the main sounds of urban and             

suburban areas. Even because of road and transportation Anthrophony sounds exist in            

natural areas, And they are so much effective on audio impacts and soundscape of an area.                

Anthrophony sounds are mainly located in the unpleasant sounds category. 

 

 

2.8. Soundscape Ecology 
 

The study of the effects of the acoustic environment on the physical behavioral reactions or               

behaviors of alternatives that exist in the environment (Truxe 1999). Soundscape ecology            

has not been used in the literature to describe a field of ecology. Acoustic ecology, as                

introduced by Schafer (1977) and Truax (1999), it is seen as complementary to traditional              

ecological concepts rather than situated within them. Broadly interdisciplinary, acoustic          

ecology studies the relationships and interactions among humans and sounds in an            

environment, including musical orchestrations, aural awareness, and acoustic design         

(Schafer 1977, Truax 1999). Since its conception, landscape ecology has focused on the             

interaction of patterns and ecological processes across large spatial regions (Urban et al.             

1987, Turner 1989, Turner et al. 2001, Farina 2006). Many of the basic principles of               

soundscape ecology are common in those landscape ecologies. 

 

 

2.9. Psychophysics  

 

psychophysics is the study of the relationship between sensory perception (psychology) and            

physical variables (physics), e.g. Psychophysics was coined by Gustav Fechner in his book             

Elemente der Psychophysik (1860; Elements of Psychophysics). Fechner’s treatise covered          

at least three topics: psychophysical methods, psychophysical relationships, and 

panpsychism (the notion that the mind is a universal aspect of all things and, as such,                

panpsychism rejects the Cartesian dualism of mind and body). psychoacoustics is usually            
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broadly described as auditory perception or just hearing, although the latter term also             

includes the biological aspects of hearing (physiological acoustics). Psychoacoustics         

includes research involving humans and nonhuman animals, but this review just covers            

human psychoacoustics. Within the Acoustical Society of America (ASA), the largest           

Technical Committee is Physiological and Psychological Acoustics (P&P), and Psychological          

Acoustics is psychoacoustics. 

 

 
2.10.Landscape Bioacoustics 

 

Bioacoustics is historically a discipline that essentially focuses on individual behaviors in            

relation to population and species evolutionary levels but rarely in connection with higher             

levels of ecological complexity like community, landscape, or ecosystem. However, some           

recent bioacoustic researches have operated a change of scale by developing acoustic            

indices that aim to characterize animal acoustic communities and soundscapes. Bioacoustics           

is usually defined as the scientific discipline that studies the emission, propagation, and             

reception of sound produced by animal species. Bioacoustic studies dealing with humans are             

rather rare as research on the human voice, audition, or music is mostly related to medical                

sciences and musicology respectively (Farina et al., 2016). 

 

A landscape may be defined as a geographical area characterized by spatial characters             

(patterns) that influence the composition and distribution of individual species, populations,           

and communities, a cultural entity, or a species-specific cognitive dimension. Despite the            

different epistemic perspectives used to define a landscape, all sounds present in a             

landscape produce a soundscape defined by Pijanowski et al (sirens.Pijanowski et al, 2010:             

2). 
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CHAPTER 3 -  METHODOLOGY 

 
3.1.Research methodology: 
 

To collect information, Three different questions were asked to identify the available types of              

sounds in the case study. For this reason, a group of locals with enough knowledge about                

the chosen soundscape was selected. The following table shows the main purpose of the              

questions that were sent to the respondents. 

 

Table 1. SEI or Soundscape Experience Index shows how people perceive, experience,            
and understand the surrounding sound environment in the soundscape. 

Environmental Soundscape Experience Index (SEI) 

Sound levels: The amount of sound energy founded in the area 

   Acoustic sources that predominate in creating an Environmental Soundscape 

                 The number of sound events that are relative to the background sound level 

                                              -Average of noise level obtained 

                                              -Background sound level 

                                             -The indicator of interchangeable  

                                                   intermittent sounds. 
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Table 2. By collecting Psychoacoustic questions from questionnaires, All databases          
got ready for the analysis process. This form is very important for the research              
because it shows the quality of sound in the case study. 

                                                  Psychoacoustic(questionnaire) 

                                Psychoacoustic indicators: Noise sensitivity, Satisfaction 

                                       sentimentality: base on locals experiences  

The assessment of Sound sources and how the features characterize soundscape           

environment.perceived by people's comments. "pleasant" or "unpleasant". 

 

To evaluate the soundscape in a qualitative method, at first it is necessary to identify the                

perception of the soundscape of the region, which has a great impact on people's behavior.               

For this purpose questions (Table 3)  were collected and sent to the respondents. 

 

 

Table 3. Questions that were collected and sent to the respondents. 

questions: 

1. What do you expect to hear in an urban setting in general? 

2. As a person do you like this sound or not? 

3. In a moment what sound can you hear? 

4. What sounds do you like most? Why? 

5. Do you hear any dominant sound? 

6. What do you think about the background sound? 

7. Is this place the way you thought it would be? 

8. What aspects of this place do you think affect the sound landscape? 

9. Which of these aspects makes the audio perspective better / worse? 

10. How do you rate this place? 

11. Who do you think uses this space? 

12. Think again about the 5 stations we stopped (list them) 

13. How many experiences do you have about soundscape in an area? 

14.  Which part of Slinge do you prefer? Why? 
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15. If more than one, how do you differentiate the different types of sounds you have               

experienced? How would you describe them? 

16. Or did these questions change your perception or understanding of sounds? 

17. Which location was more effective for you and your experience? 

 

 

 

Table 4. Questionnaires were invented to answer the following questions in order to collect a               

complete conclusion about the overall quality of the area being researched. 

 

How loud are sounds here? 

In the range of "pleasant" to "unpleasant", what is your evaluation of soundscape here? 

How does your sound assessment range from "stressful" to "relaxing"? 

How does your audiovisual assessment range from "boring" to "freshen"? 

 

In the range of "clear  Valid sounds" to "Non-Authentic Background Noise"  

How is your sound evaluation? 

 

Questionnaires had to respond to each of the five options with a range of 2 to 2 + that gave 0                     

neutral state (Baldinelli et al, 2012: 3). (Miller 2013:20) has used the same spectrum to               

question. Miller's target range is from 4- (very unpleasant) to + 4 (very pleasant). 

In a study to evaluate acoustic comfort in urban spaces, Ying and King interviewed 14 urban                

areas from summer 2001 to spring 2002 in four seasons in Greece, Italy, England, Germany,               

and Sweden. In order to evaluate the sound components, basic sound sources were used.              

Examples of sources included water sounds, music, church bells, demolition and           

construction, user activity, pedestrian and pedestrian shouting, traffic, birds. Questionnaires          

were asked to evaluate the quality of the space acoustic spectrum in a five-point spectrum as                

follows:1: Very quiet, 2: quiet, 3: Not quite and not loud, 4: loud, 5: Highly loud. In relation to                   

acoustic space, they were also asked to rate in a five-point scale 1: very comfortable, 2:                
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comfortable, 3: neither comfortable nor uncomfortable, 4: uncomfortable, and 5: very           

uncomfortable. 

For quantitative evaluation, LAeq specimens were recorded in silent recordings or           

immediately after the filling in by the individuals, recorded in 1-minute recordings and             

recorded. 

 

 

3.2. Extra questions:  
 

For collecting better results 3 extra questions asked from questionnaires: 

 

When we talk about slinge what type of sounds come to your min? 

What kind of sounds can you hear from long to short distances? 

What kind of sounds can you hear in the background? 

 

The results of the questionnaires were analyzed by SPSS software. The results of             

questionnaires and databases (in decibel) analyzed together to get better results for the             

analysis process.  

 

 

3.3. Quantitative Research: 
 
This part of the research includes a collection of ambient sounds of study case area in all                 

thirteen stations. To have consistently reliable results all sounds recorded in two series, the              

ambient sounds are recorded for one and two minutes per round. Voice recording starts at               

the first station and ends at the thirteenth station. After recording, all ambient sounds were               

imported to “Ableton” software to divide every sound into different lines. In soundscape, there              

are different lines with different frequencies and wavelengths. Sounds and soundscapes           

have been divided as follows: 
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3.4. Soundscape 
 

As was mentioned before in soundscape studies, keynote sounds are those which are heard              

by a particular society continuously or frequently enough to form a background against which              

other sounds are perceived. Examples may be the sound of the ocean for a maritime               

community or the sound of the inner combustion engine or HUMs within the trendy town.               

usually keynote sounds aren't consciously perceived, however they act as acquisition agents            

within the perception of different sound signals. they need consequently been likened to the              

ground in the figure-ground relationship of visual perception. 

  

 

3.5. Sound marks 
 

A term derived from 'landmark' utilized in Soundscape studies to consult with a community              

sound that is exclusive or possesses qualities that create it specially regarded or detected by               

the individuals therein community. Sound marks, therefore, square measure of cultural and            

historical significance and benefit preservation and protection. 

 

 

3.6. Sound signals 
 

Sound signal processing or sound processing is the intentional conversion of sound signals,             

which is usually done by sound Effects or sound Units. Because it is possible to display                

sound signals in both digital and analog electronic formats, signal processing is possible in              

both domains. Analog processors operate directly on electronic signals, while digital           

processors operate mathematically on that digital sample. 

 

Electronic sound signals are samples of sound waves which are longitudinal waves that             

move in the air, they have density and progress. The energy within sound signals is generally                

measured in dB decibels. In the past, due to the many problems in sending radio waves to                 

receivers, it was necessary to process sound signals. In the research, for processing sound              

signals of the area, Ableton software was used. The process started by recording and then               

using those recorded sounds to analyze by Ableton. 
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The sound levels of 65-60 decibels are found in many car-free urban spaces with some               

ranges of human activity and represent a collection of sounds of footsteps, conversations,             

children playing games, and noises. Other sounds, such as the presence of natural factors              

such as wind and rain at a sound level equivalent from 20 to 50 dB, noise from natural                  

elements in the environment is around 40 dB, one of the desirable sounds heard in a space                 

resulting from natural and human factors. But we are challenged in our own spaces, mainly               

by the artificial, natural factors of the existence of vehicles, with the different sound quality of                

85 dB, about the volume of traffic, and industrial noises it is around 100 mph. 

 

 

 

 

 

 

 

 

 

CHAPTER 4 - RESULTS 

 
4.1. Results 
 
The present study is descriptive-analytic in terms of purpose and in terms of nature. The               

method is field data collection. In order to evaluate Slinger’s axis visual acuity, the              

qualitative-quantitative complementary approach has been used. For the purpose of          

quantitative evaluation of the linearity of the Leq index linearly with each of the 250 metrics.                

The length of the route is 3500 meters and 13 points will be identified. 

 

The Leq index was measured at each site for 2 min during 4 harvests and their averages                 

were compared in octave bands. 
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4.2. What does Cronbach’s Alpha mean?  | SPSS FAQ 
 
In the humanities and behavioral sciences, most research is based on a questionnaire.             

Subject to quality control of the results of a questionnaire It covers a wide range of different                 

topics. If we assume the questionnaire as a test, it can be generalized that a good test should                  

include desirable features such as objectivity, ease of execution, practicality, ease of            

interpretation, narrative and we need the reliability to get the right results. Among these              

features, validity and reliability are more important. 

 

In SPSS software when we have questionnaire results, we need only go to the “Editor Data”                

window then, From the “Analyze” menu (from to the Scale menu). Then select “Analysis              

Reliability” under the menu to open the analytics box. 

 

Cronbach's alpha is 0.78, which indicates a high level of internal consistency for our scale               

with this specific sample.  

 

Table 5. Classification of auditory potentials in the studied area 

Source Sounds 

Biophony Birds 

geophony Wind 

 

anthrophony 

Children’s activity, walking, call 

conversations, bicycles, metro, cars and 

vehicles, ringtones and alarms, stores and 

shopping centers, tram, industrials 

 

 

4.3. Introduction of the study area 
 

Slinge is the central axis of the Rotterdam districts of Zuidwijk and Pendrecht. The Slinge is                

almost 3.5 kilometers long and runs from the Groene Kruisweg in the west to the               

Dordtsestraatweg in the east. Slinge was built in the 1950s. In Zuidwijk, the Slinge has the                
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character of a shopping street; Pendrecht has more residential buildings and the shops are              

concentrated around Plein 1953. The street got its name in 1950 and is named after the                

Groenlose Slinge, a stream in the Achterhoek. 

 

In 1970 the eponymous metro station Slinge was opened, with which Zuidwijk and Pendrecht              

got a fast connection to the center of Rotterdam. 

 

Slinge is an above-ground metro station in the south of Rotterdam , located between the               

districts of Pendrecht and Zuidwijk at the intersection of Zuiderparkweg and Slinge. The             

station is served by line D and line E and was opened on November 25, 1970, when the first                   

Rotterdam metro line from Zuidplein was extended by one stop. 

 

 

  

 

Figure 2.shows the landscape of all stations in Slinge street (source: google). 

 

There are several communities of people from all around the world in Slinge, Polish, Turkish,               

Africans, and Dutch are living together with their own background and culture in this              

neighborhood. 

 

The main important alternative of the area is Slinge metro station. The station has two               

platforms and three tracks; through metro stops on the two outer tracks, the middle track is                
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used by the metro that has Slinge as the final destination. To the south of the station, there is                   

an extensive P + R facility, which can be reached directly from the platforms. In 2009, the                 

renovation of the Slinge metro station with the square in front took place. 

 

 
4.4. Psychoacoustic questionnaire results 
 
Pearson correlation coefficient indicates that there is a significant relationship between the            

dependent variable (pleasant soundscape) and independent variables (potential of Acoustic          

Comfort range). 

 

Probably the most widely used statistical indicator of the two-variable correlation index is the              

Pearson torque correlation coefficient, commonly called the Pearson correlation. Its          

abbreviation is r. Pearson's coefficient shows how much of a linear relationship there is              

between quantitative variables 

 

The main use of the Pearson coefficient is when the variables are parametric; This means               

that they have a normal distribution and are at a distance / relative level. However, when the                 

variables are quasi-distance variables (ie, each variable is a combination of several            

sequential variables, so-called compression scales), some researchers use the Pearson          

coefficient. Some authors have also used the Pearson coefficient for a two-value variable             

and a distance / relative variable. Pearson's correlation interpretation can also be logical             

when one of the variables is binary (includes only two levels) but the other is quantitative. 

 

In SPSS we have to go “Analyze”, Then “Correlate” and choose “Bivariate”. 

 

Pearson correlation number is 0.05> sig.The relationship between variables pleasant          

soundscapes and independent variables included: children's voices, footsteps of people,          

voice and dialogue, the sound of musicians and singers Badger, the sound of the bike, the                

sound of birds and ringing cell phone and music player with phone and The sound of                

loudspeakers and shorts are positive and connected. 

 

With an increase in the potential of the Acoustic Comfort range, the amount of fertilizer               

produced will be increased. But this increase is acceptable as long as the level of urban                
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spaces' acoustic comfort amount does not exceed 73 dB. The relationship between the             

dependent variable and independent variable pleasant sounds perspective, sound         

installations, and industrial-artificial sounds are exactly negative and inverse. It means if the             

result of pleasant soundscape decreased, The potential of the Acoustic Comfort range will             

increase. 

 

 
4.5. What Is Standard Deviation? 
 

The standard deviation is a statistic that measures the dispersion of a dataset relative to the                

average and is calculated as the square root of the variance. It is calculated as the square                 

root of variance by determining the variation between each data point relative to the average               

number. If the data points are further than the average, there is a higher deviation within the                 

data set; thus, the more spread out the data, the higher the standard deviation. 

 

Standard deviation is a statistical measurement in finance that, when applied to the annual              

rate of return of an investment, sheds light on the historical volatility of that investment. The                

greater the standard deviation of securities, the greater the variance between each price and              

the mean, which shows a larger price range. For example, a volatile stock has a high                

standard deviation, while the deviation of a stable blue-chip stock is usually rather low. 

 

Standard deviation in SPSS: we have to go Analyze, then choose Descriptives Statistics and              

then Descriptives... 
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Table 6. Correlation between the dependent variable and independent variables in           
research 

Model Average Standard 

deviation 

Acoustic 

Comfort 

 sig 

Children 2.93 0.98 0.390 0.017 

Footsteps 3.30 1.20 0.319 0.003 

Conversations 2.80 0.99 0.493 0.012 

Industrial 

sounds 

1.80 0.92 -0.388 0.017 

Tram 3.63 1.12 -0.404 0.013 

Stores and 

shops 

3.13 1.10 0.083 0.003 

Bicycles 2.76 1.19 0.283 0.043 

Car and bikes 1.56 0.67 -0.362 0.002 

Birds 3.90 1.02 0.462 0.003 

Wind 2.00 0.94 -0.261 0.021 

Metro 2.00 1.01 -1.48 0.002 

Ringtones and 

music players 

2.76 1.13 0.407 0.013 
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Figure 3.shows the acoustic comfort range of sounds in the case study. Based on              

questionnaires feedback metro, tram, industrial, cars, and bike sounds are negative sounds            

of Slinge street. Except wind sound, the rest of the sounds are anthrophony sounds. 
  
                 Table 7.Results of open-ended questionnaires used in the study 
 

Question 1 Question 2 Question 3 

Type                   Percentage Type                   Percentage Type                   Percentage 

Metro                  52.3% Vehicle and car         55.2% Conversations     47.5% 

Tram                   21.4% Mobile and music      30.4% Footsteps            19.1% 

 Children’s sound 

9.1% 

Industrial              12.3% 
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Figure 4. Most of the questionnaires mentioned sounds of vehicles, metro, and people's             

conversations as the background sound of their neighborhood. All of the sounds which they              

mentioned as background sounds are Anthrophony sounds. It shows how much anthrophony            

sounds are effective in urban life in cities. 
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Figure 5. Decibel ranges of recorded sounds in Slinge from all stations. 
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Table 8. shows a method for estimating the error rate, which is actually the difference               

between the estimated values and what is estimated. MSE is positive almost everywhere (not              

zero) for two reasons, one is that it is random and the other is that the estimator does not                   

take into account information that can produce more accurate estimates. So this index, which              

always has a negative value, the closer it is to zero, the lower the error rate. 

  
Table 8. Ratios of squares and Adjusted squares 

Model R R square  Adjusted R 

 square  

Std Error 

of  

Estimation  

F  Sig 

1 0.439a  0.243 0.216 0.28775 9.002 0.006 

2 0.640b 0.410  0.367  0.25871  9.389 0.001 

3 0.725c 0.526  0.471  0.23634  9.617 0.000 

4 0.808d 0.625  0.597  0.20641  11.728 0.000 

5 0.885e 0.784  0.739  0.16612  17.405 0.000 

6 0.946f 0.896  0.868  0.11788  32.918 0.000 

7 0.968g  0.936  0.916  0.09432  46.062 0.000 

8 0.974h 0.949  0.929  0.08641  48.663 0.000 

9 0.980i 0.961  0.944  0.07698  55.221 0.000 

10 0.984j 0.969  0.952  0.07105 58.799 0.000 

11 0.989k  0.978 0.965 0.06076 73.805 0.000 

12 1.000l  1.000  1.000  0.000 0.000 0.000 
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a.conversations 

b.conversations,birds 

c.conversations,birds,wind 

d.conversations,birds,wind,tram 

e.conversations,birds,wind,tram,Foot steps 

f.conversations,birds,wind,tram,Footsteps,Industrial sounds 

g.conversations,birds,wind,tram,Footsteps,Industrial sounds,metro 

h.conversations,birds,wind,tram,Footsteps,Industrial sounds,metro,Cars and bikes 

i.conversations,birds,wind,tram,Footsteps,Industrial sounds,metro,Cars and bikes,Ringtones    

and music players,Stores and shops 

j.conversations,birds,wind,tram,Footsteps,Industrial sounds,metro,Cars and bikes,Ringtones    

and music players,Stores and shops 

k.conversations,birds,wind,tram,Footsteps,Industrial sounds,metro,Cars and bikes,Ringtones    

and music players,Stores and shops,bicycles 

l.conversations,birds,wind,tram,Footsteps,Industrial sounds,metro,Cars and bikes,Ringtones    

and music players,Stores and shops,bicycles,childrens 

 

 

 

 

 

 
 
Table 9.Physical soundscape Index (Average IQ) the level of urban spaces' acoustic comfort             

is less than 73 dB. The relationship between the dependent variable and independent             

variable pleasant sounds perspective. These data show which stations have the highest            

number of acoustic comfort ranges. Stations with More than 73 dB are not comforted areas               

for people. 
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Table 9.Physical soundscape Index (Average IQ) 

F/DB  63 125 250 500 1000 2000 4000 8000 AVE 

1 42.6 56.1 67.3 75.9 86.4 91.5 85.3 77.9 72.87 

2  41.5  55.6 65.7 74.0 85.2 86.7 82.8 75.4 70.86 

3 40.8 54.3 64.0 71.9 81.7 84.3 80.3 73.6 68.860 

4 40.3 52.4 63.1 70.1 77.3 81.2 77.2 70.2 66.460 

5 42.9 55.3 67.5 76.1 88.4 93.3 87.2 76.5 73.400 

6 39.0 51.3 61.3 67.4 72.4 75.5 69.9 66.6 62.920 

7 39.4 51.4 60.0 66.7 70.2 70.3 68.8 66.0 61.600 

8 39.4 51.6 60.3 67.6 74.3 72.5 70.8 66.3 62.850 

9 39.8 52.4 61.5 68.3 76.4 75.5 71.2 67.7 64.100 

10 40.1 53.2 62.1 69.2 77.2 78.4 74.8 68.9 65.480 

11 40.4 53.8 63.2 70.8 79.3 81.6 77.3 71.5 67.230 

12 41.0 54.4 64.5 73.1 84.0 85.4 81.5 72.3 69.525 

13 41.3 54.9 66.8 74.3 85.2 89.0 83.4  74.1 71.125 

AVE 40.58 53.46 63.55 71.02 79.52 81.75 77.42 71.09  
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Figure 6. Sound sources in all stations. These pie charts show the rate of dominant sounds in                 

each station with different types (Source: Google). 
 

 
Figure 7.Soundscape map of bikes road in Slinge (Source: Google). 
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Figure 8.Soundscape map of biophony sounds (birds sounds) in Slinge (Source: Google). 
 
 
 

 
 
Figure 9. Soundscape map of cars and bikes in Slinge (Source: Google). 
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Figure 10. Soundscape map of children made sounds in Slinge (Source: Google). 
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Figure 11. Soundscape map of human conversations sounds in Slinge (Source: Google). 
 
 
 
 
 
 
 
 

 
Figure 12. Soundscape map of footsteps in Slinge (Source: Google). 
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Figure 13. Soundscape map of industrial sounds in Slinge (Source: Google). 
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Figure 14. Soundscape map of metro sounds in Slinge (Source: Google). 
 
 
 

 
Figure 15. Soundscape map of ringtone and mobile phone sounds in Slinge (Source:             

Google). 
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Figure 16. Soundscape map of stores and shops sounds in Slinge (Source: Google). 
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Figure 17. Soundscape map of tram system sounds in Slinge (Source: Google). 
 
 
 
 
 

 
Figure 18. Soundscape map of wind sounds (geophony sounds) in Slinge (Source: Google). 
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Figure 19. Soundscape map of Slinge. This map is made by overlaying all maps (Gource:               

Google). 
 
 
 
 

CHAPTER 5 - DISCUSSION  

 
5.1. Discussion 
 
The sound is the vibration of the sound source and then the movement of the waves and                 

pressure fluctuations air which is from the transmitter to receiver, and to distinguish sounds              

from the three attributes of loudness, elevation, intensity. It is used that the loudness of the                

voice is directly related to the sensitivity of the ear. Intention one-second cycles of sound               

waves are called frequencies. The control of noise pollution by plants is often exaggerated. In               
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particular, noise pollution, like air pollution, must be addressed by dealing with the source              

and location of the emission. Therefore, attention to the issue of noise pollution must be done                

exactly at the stage of urban planning and preparation of comprehensive urban plans. What              

is the use of plants as a means of prevention? Sound pollution is important, it has a                 

psychological effect on the viewer or passer-by when passing through these green walls.             

Thus, the psychological effect of noise-reducing walls on the viewer is far greater than the               

effect of decibels on reducing noise pollution, which may occur under ideal conditions. 

 

The green wall makes the viewer feel that someone is thinking about the quality of life and                 

that the wall is built to protect his health, in which case the person feels safe and comfortable                  

against noise pollution. Psychologically, the noise It is an unpleasant or unwanted sound,             

and scientifically it is a mixture of different sounds with different wavelengths and intensities              

that do not have a specific composition and are unpleasant for the ear. 

 

The amount of sound transmission depends on the concentration and humidity of the air,              

temperature, wind, and various factors such as absorption, deflection, the reflection of sound             

waves between the sound source and the sound receiver. Trees play a very important role in                

reducing noise in the city. Depending on the type, height, density, and position of the trees                

and different climatic conditions, the amount of noise reduction varies. Plants play a better              

protective role due to some sounds with a certain frequency. 

 
The human ear is more sensitive to the intensity of sound, especially high frequencies.              

Trees, even when they do not have a significant effect on the prevention and reduction of all                 

sounds, can affect the abnormal and harmful properties of sound by correcting and improving              

the weather conditions. Sounds outside of residential areas are severely reduced before they             

can be heard, and noise reduction occurs in two ways. 

 

The first reduction, which is a normal decrease, occurs as a result of the effect of distance. 

Sound reduction occurs when the sound is reduced by colliding with obstacles between the              

sound source and the sound receiver. This reduction may be due to a variety of obstacles 

And it's actually a kind of extra reduction. 
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5.2. Normal noise reduction 
 
Sound is generally reduced by moving away from the sound source, and various experiments              

have confirmed and quantitatively different values have been obtained. In relation to multiple             

and compound sounds, the reduction rate at all sound levels is generally lower due to many                

factors. (Fomel et al., 2013 

 

 

5.3. Extra sound reduction 
 
Other factors that affect this type of noise reduction. Includes water and air conditions and 

There are various barriers between the sound source and the sound receiver. After the              

sound, the sound waves may be corrected and even changed by wind or temperature. 

Air is also very effective in reducing noise. The difference in temperature and temperature              

can be above ground level. It is effective on sound waves and even in small amounts 

Take it. At a greater distance from the sound source, the sounds at the bottom of the wind                  

flow are greater than at the top. The wind blows. Trees are one of the most effective factors                  

in reducing noise. For this reason, they can play an effective role in reducing noise pollution                

in cities. Although there is a lot of technical information about the effects of artificial acoustic                

control agents, there is information about trees as alternatives to physical materials. 

There is less technical. 

Tiny deciduous trees with many leaves are much more effective than evergreen trees in              

gravity. It is making and spreading sound. Deciduous trees are less effective when their              

leaves fall off. Therefore, pine and other evergreen trees play an important role in reducing               

and controlling noise throughout the year. (D.F van Haverbeke and D.L cooK1974) 

 

 

5.4. Urban soundscape design 
 
A part of the quality of urban space is achieved through a pleasant soundscape. According to                

the context: such as liveliness, sense of belonging and security, etc., urban designers and              

landscape architects should pay attention to improve the quality of the environment in an              

urban space. Soundscape design is one of the key roles to achieve this goal. All the works                 
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that are important to design the soundscape of the city are included in three categories of                

audio considerations: 

 

1. Reduction, neutralization, or reduction of sounds that are known as very loud or              

undesirable sounds. 

 

2. Maintain and increase existing sounds known as desirable sounds. 

 

3. Adding sound elements that are not found in the existing field, but they are effective on the                  

quality of soundscape. Techniques related to maintaining, enhancing or producing desirable           

sounds that are context-dependent. (D.F van Haverbeke and D.L cooK1974) 

 

 

In certain places, the sound can increase a positive direction. For example using bird’s              

sounds, the movement of leaves, and the sound of children. the soundscape and the sound               

of the environment can be designed and arranged like the visual landscape, and this is done                

by choosing the facade materials, the shape of the space, and the character of the objects in                 

the space. The positive and beautiful sounds of the environment, such as the sound of               

waterfalls and fountains, can cover unpleasant sounds such as traffic. 

 

It should be noted that the identity of a soundscape is also very important in urban space. In                  

this regard, to create a soundscape, the most important thing is the signaling sounds that               

actually reflect on culture and customs. To understand a sound perspective, the first sounds              

that are considered are not necessary but the loudest sounds are much more necessary. In               

fact, sounds are divided into two general categories: active sounds and inactive sounds.             

Active sounds are sounds that occur when activities are performed in space, and inactive              

sounds are sounds that arise from landscape elements, such as the sound of fountains.              

Suitable urban space must not only have pleasant inactive sounds but must be designed to               

encourage activities that produce active sounds. These active and passive sounds can also             

be used to mask and cover up unpleasant noises. (D.F van Haverbeke and D.L cooK1974) 

 

Creating or designing a soundscape in an urban open space area should be considered as a                

dynamic process. Changing the soundscape by different seasons, days, and times should            

always be considered. With these factors, it is possible to design an urban soundscape area               

 
 
 

46 



in a real pleasure and well-being way. It can be said that providing well-being for space                

users, creating a sense of place, and strengthening people to be present in space are among                

the most important goals of designing a soundscape. Achieving the mentioned goals by             

preparing an urban design guide document that is effective on designing the soundscape of              

urban spaces. 

 

 

5.5. Urban soundscape design guideline 
 

In order to make the proposed plan for the landscape of urban spaces to be more practical                 

and to achieve the goal of improving environmental qualities, it is necessary to manifest the               

principles of landscape design as guiding documents. it is necessary to provide a guide to               

urban design (Duriach, 2006). There are some recommendations for the most important titles             

in this document: 

 

- It is necessary to move loud activities such as blacksmithing, repairs, etc. from the              

edge of urban areas. 

 

- Due to the functional reason for activities which they need calmness or tranquility,             

spaces should be in a suitable hierarchy of insensitive, semi-sensitive, and sensitive,            

away from annoying noise sources such as arteries and streets. 

 

- It is better to limit the time of construction activities to produce noise and be prohibited                

during the hours of people's presence in space. 

- It is recommended to use blue structures and design green spaces to separate the              

spaces from noisy uses, mask the noise, and create inactive sounds. 

 

- In spaces where there needs quietness, using porous materials on the floor and walls              

prevents the spread of noise and increases the comfort of the space. 

 

- It is strongly recommended to create harmony between the audio elements and the              

visual form and between the visual and audio-visual aspects in urban spaces that             

require less attention to the perception of the environment. 
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- It is better to use music that matches that space in different spaces, for example,               

calm music that needs a lot of attention, in spaces that need calm and lively music in                 

spaces that need movement and vibrancy. 

 

- Using elements that produce unique sound is recommended as a tool to create sign              

sounds - such as the sound of the church bells. 

 

- To control the reflection of sound, we have to use different materials to cover surfaces               

to be workable, using different levels of heights can reduce sound reflection. 

 

- Proportions in noisy places should be such that the length of the space weakens the               

noise and prevents the noise from being drawn to external spaces. 

 

- Zoning and organizing various uses when and where different sound perspectives are            

produced are recommended for spaces. 

 

- Space must be equipped for the presence of sound-producing human activities such            

as vendors and live music performances. 

 

- If we have different age groups, we should pay attention to the sound perspective of                

each of them and put them at a suitable distance from each other to prevent them                

from annoying each other. 

 

- Using geometric borders, which increases the resonance and intensity of sound in            

space, will be effective in creating a sense of space. 

 

- Encouraging people to use public transportation or bicycles and walking, which           

produces less noise, is recommended by providing the equipment needed for this            

type of transportation. 

 

- The issue of landscape and the issue of noise pollution should be considered during              

the developments that are considered in relation to the city. 
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5.6. Audio and non-audio components of soundscape 
 

The best way to know the origin of sounds is to use the method of phonology that is                  

performed in short periods of time. Understanding the components of phonology helps to             

identify the predominant phonetic sources in space, the structure of phonetic rhythms, and             

the variety of cognitive sources. 

 

Effective non-marker factors are effective on the perspective of physical-physical factors           

(Urban Form, Usage, Transportation, Materials and Visual Quality) natural(Weather,         

vegetation) And social (Age, sex,group of people,culture) (Salmons & Pont, 2012; Yang &             

Kang, 2005; Raimbult & Dubois, 2005; Viollon, Lavandier&Drake,2002). 

 

The non-visual factors affecting the sound landscape are: 

 

1. The dimensions, height, and depth of enclosures and walls of enclosures and the             

form of spaces and walls such as convex, concave, smooth, wavy, or porous walls. 

2. The types of urban land use remain commercial or residential, and their resulting             

activity and traffic range through their land use and functions. 

3. The various materials used in the environment, due to their different adsorption            

coefficients, have a different effect on the absorption or emission of emission sounds             

in the environment. Porous materials are used to absorb sound and polished            

materials are used to regenerate sound. 

4. Color, illumination, space, landscape, urban landmarks. The higher the visual quality           

of the Fa, the more positive the visual landscape effect will be. 

5. Vegetation density, type of vegetation, shrubs, or broadleaves of trees and shrubs.            

The dense vegetation cover acts as an acoustic wall, and the small trees help absorb               

the sounds, and the broad-leaved trees distribute the reflected sound to them. Using             

plants only to reduce noise levels at high frequencies (above 2000 Hz) is effective.              

The scattering properties of acoustic waves are far greater than the absorption            

properties. The slowing of the wind speed and the conduction of the sound waves are               

not directed to the listener, a band of the thickness of 30 m is provided with a                 

reduction of equivalent to 6 dB (Brambilla, Gallo & Zambon, 2013; Asdrubali et al,              

2013). 
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 Table 10. Reduction, Ensure and controlling sounds by landscape 

Reduction in source Noise source insulation or set standards for 

product sound control 

Ensure source distance Create a safe distance between the source 

and listening location 

Cover - Cover with physical barriers such as 

walls and sound barriers. sound wall, 

green walls, audio crystals 

- sound coverage, masking a calmer 

sound by a longer signal 

- Audio coverage, masking a calmer 

sound by a longer signal 

-  Use the sound of water as a 

pleasing sound to cover unwanted 

sounds. 

 

Electroacoustic equipment covers 

background music background noise 

Using music after the field to cover the noise 

and reduce the annoyance caused by it. 

When the noise level is very high, the 

background music itself can be used as a 

disturbing factor and it does not work. 
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Table 11.reducing different frequencies by landscape 

High Frequencies - Using porous concrete or 

honeycomb 

- Using two-layer porous asphalt to 

reduce noise 

- Use dense shrubs and shrubs 

Medium Frequencies - Using broadleaf shrubs 

- Urban wooden furniture  

 

Low frequencies Insulating solid walls 

 

 
5.7. Examples 
 
One of the key strategies in reducing the destructive effects of noise pollution is to plan and                 

design buildings designed to effectively control noise. 

 

In the UK, there are plans and programs that emphasize the design of buildings to minimize                

noise exposure and use sound insulation. 
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Figure 20.this project has one of the biggest green walls in Europe(source: google). 

 

HQ National Grid's is located in Warwick, and it’s close to the historic Warwick Castle. This                

24-hour parking is very important for the city and it needs a lot of energy and electricity. For                  

this reason Grid's municipality decided to use a sustainable plan for their new public parking. 
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Figure 21. Using green walls can reduce noise pollution(source: google).  

 

ANS Global Approaches to help the National Grid achieve the green ethics the company              

seeks to embody. The living wall contains more than 97,000 plants and 20 different species,               

including fruit-bearing plants and strawberries. These particular plants were selected in such            

a way that they are mostly native and wildlife-friendly species. The wall of life is designed to                 

add both environmental and biological diversity to the area, but also makes it flourish and               

flourishes, creating a lot of color and variety in different seasons. 
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Figure 22. Different colors and the variety of materials used in this project can be effective                

on the visual impacts of the area which the project located (Source: Google). 
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Figure 23. Green wall is a good choice for controlling the sound pollution of cars in public                 

parking(source: google). 

 
 

The amazing thing about airport noise is that it is very low-frequency noise with very long                

wavelengths. It is about 36 feet. In 2008, airport staff noticed that in every fall the sound                 

pollution was reduced to an undeniable phenomenon because of plowing farms. Based on             

this theory H + N + S Landscape Architects with cooperation with dutch artist Paul De Kort                 

decided to design a series of 150 artificial pyramids grass, with 6 feet long and 36 feet apart                  

(approximately the wavelength of the airport). This innovative method, based on the            

pioneering work of Ernest Claudney, acoustics, has effectively reduced half the noise            

pollution in the region. 
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Figure 24. Making different levels and shapes can control reflection of sounds and it can be                

helpful to have a better soundscape(source: google). 
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Figure 25. Different materials like soil and grass can reduce and control unpleasant             

sounds(source: google). 

 
 
Also, this project has a bicycle and walking path for visitors, on the other hand, there are                 

some artworks in this park to invited people to come and visit this park. 
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Figure 26. A park that is made by Soundscape impacts (source: google). 
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Figure 27. This park is located next to the Amsterdam International Airport(source: google). 

New York has many parks which called hidden gardens, a combination between auditory and 

The visuality of nature in an urban environment in a big city with unpleasant sounds.  
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Figure 28. Geophony sounds can cover Anthrophony sounds in the urban           

environment(source: google). 
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Figure 29. In a high-quality soundscape area, people are more relaxed and calm (source:              

google).  

 

 

 

CHAPTER 6 - DESIGN SUGGESTIONS  

 
6.1 Design suggestion 
 
Reconstruction and revitalization of our cities must include an adaptive exterior architecture            

that meets the aspirations of different communities. Few people deny that we need to              

connect urban areas with natural beauty by using green roofs and green walls. 
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Figure 30. Controlling anthrophony sounds by landscape design. 

 
Visual tranquility: By adding these green technologies to urban spaces, it is possible to              

create natural urban communities that are strong, sustainable, and at the same time relaxing. 

Combination with the surrounding natural environment: These sustainable design elements          

provide the basis for combining urban buildings with the natural environment around them             

using different plant species. 

Variety in design: Roofs and green walls can be designed in different forms and can be used                 

on flat and sloping roofs and walls. A group of landscape architects use short plants with                

colorful flowers, while others prefer to use wild plants on these roofs and walls. 
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Figure 31. Green walls are good options to reduce unpleasant sounds in Slinge. 

 
The benefits of a green wall don't just end with its beauty, they also protect the building from                  

sunlight, rain and snow, and heat fluctuations. Another advantage of a green wall is its ability                

to reuse water. Plants reuse it by breaking down compounds and nutrients in contaminated              

water; Green walls also cover a wide range of environmental, economic, and social benefits. 

 

Covering the facade of the building with vegetation, in terms of environmental and             

environmental dimensions, reduce air pollution and pollutants, reduce greenhouse gases,          

reduce ambient temperature and moderate the phenomenon of heat island, reduce noise            

pollution, reduce energy consumption and in a word improve environmental quality. The            

green wall is also important in terms of ecology and biodiversity, by creating habitats for plant                

species and attracting species of insects and birds. 
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Figure 32. Using green walls to control the unpleasant sound of the metro in Slinge. 

 
From the social point of view, green walls, by merging nature and buildings, and beautifying               

the living environment of citizens, create and promote vitality, and contribute to the physical              

and mental health of citizens. Urban landscaping and landscaping can be considered as             

other social benefits of this technology. Creating new job opportunities in connection with this              

new technology is another social benefit of green walls. Recently, urban agriculture and the              

cultivation of vegetables and vegetables have become popular in parts of the green wall that               

are available, and urban agriculture itself has many social and economic benefits for citizens.              

They also have the ability to absorb noise and reduce noise pollution inside the building 
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Figure 33. Green walls can reduce the sound pollution of the Slinge metro station for               

neighbors. 
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Figure 34. Audio-visual impacts of green walls on Slinge buildings 

 
 

 
Figure 35. Protecting neighbors from loud Anthrophony sounds which are produced by Cars             

and bikes. 
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6.2. Redesign a positive sound perspective 
 

With the popularization step in the process of urban design which includes the identification,              

analysis, design, verification, and monitoring of the studies perspective, especially the           

perspective of audio and due to the nature of sound propagation, the basic steps of the                

design process in terms of audio thus extracted: Assessment (Recognition and Evaluation of             

the Quantitative and Qualitative Status of the sound), Analysis (Comparison of the Status 

Causes by standards and also by the quality of soundscape and the specification of issues               

and design), design (soundscape design based on qualitative studies and based on the             

nature of sound).  

 

There are two basic steps in the design phase: the first step is to reduce the background                 

noise to the standard and the second step is to protect spaces from unpleasant sounds and                

make good memories for locals and visitors.  

 

 

 

 

CHAPTER 7 - CONCLUSION  

In a quantitative evaluation by recorded sounds, all sounds checked in different levels of the               

Leq index. All of them intended to analyze at different frequencies. Each frequency spectrum              

is specific to a particular source of the sound. The sound intensity indices in frequency levels                

of 63, 125, 250, 500, 1000, 2000, 4000, and 8000 Hz in each of the 13 stations were                  

compared over four 20-second intervals. The 8000 Hz frequency spectrum is usually used for              

transmitting and transmitting sounds. The frequency spectrum between 500 and 4000 Hz is             

dedicated to footstep, sound systems, and alarms, with the female voice usually in the 2000               

to 4000 Hz range and the male voice in the 500 to 2000 Hz frequency range. 
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The range of 63 Hz to 500 Hz is the bass sound such as natural sounds, echoes, and                  

echoes.it is shown that the sound pressure level is in the bands of 4000 to 8000 from station                  

1 to 14. There is more traffic in the middle of the Slinge street than the pedestrian overpass                  

and the impact of traffic on the square area and Knowledge Streets on the sound level of the                  

pedestrian area is less. Human sounds also follow a similar pattern, which is more              

pronounced in the middle of the pavement, and as the approach to the walled paths               

increases, the sound pressure level increases. This is because people have increased their             

voice levels to facilitate communication and to hear each other's conversation due to the              

noise of the traffic. 

 

 

The overall mean sound level indicates that the sound pressure level of all harvesting              

stations has not exceeded about 73 dB. The highest values are on the sidewalks of the path.                 

And the sound level is acceptable in the middle of the walkway. In assessing the perceptual                

appraisal of individuals based on visual pleasure quality, the specificity of pleasant and             

unpleasant sounds was specified. The results of the questionnaire analysis showed that the             

following variables explain the pleasant sounds of a pedestrian voice-oriented perspective,           

respectively. 24.3% conversation, birds 16.7%, footsteps 15.9%, wind 11.6%, industrial          

11.2%, metro6%, tram 4%, children's play and activity 2%, motor and car audio 1.3%, music               

players 1.2%, bicycles 0.9%, mobile ringtone 0.8% of the dependent variable, namely, the             

pleasantness of soundscape.However, it is important to notice that some of the variables             

have negative correlations, and their reduction has a significant increase in the visual acuity              

in the range. 

 

The Individual’s responses to open-ended questions were analyzed and analyzed. The           

results showed that sound cues included metro and tram and acoustic signals including             

motor and car sounds, cellphone ringtones, people conversations are background sounds of            

the soundscape in Slinge. 

 

In order to evaluate the sound perspective in this study, the recorder has been measured and                

analyzed along with qualitative evaluation through a questionnaire from citizens. When trams            

and metros passed, their sound changed the sound quality of the area. Also background              

sound changes, on the other hand, it is so effective on people because it covers the whole                 
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soundscape of Slinge. In Form 2, the questionnaire (closed and open-ended questions)            

resulted in a clearer conclusion from people's perceptions. Because in addition to assessing             

the range of closed questions, the respondents were able to express their perception,             

emotion, and perception from a sound perspective. These are elements of the soundscape             

itself in the field of study and can be interpreted as quantitative and qualitative evaluations of                

research results compared to other quantitative or qualitative researches, Was more           

comprehensive and did not adequately explain the acoustic and auditory range of the study              

area. 

 

The purpose of this study was to evaluate the quantitative and qualitative visual acoustics of               

slinge street. In answer to the research, it can be said that from a slightly lower level of sound                   

pressure, the middle of the pedestrian is less than the beginning and the end of the                

pedestrian and the level of sound is more in the range of human sounds around the surface                 

of the train. The minimum pressure level in the middle of the path was equal to 61.1 dB and                   

at the beginning of the path was 72.87 dB and at the end of the axis was 73.4 dB.It can be                     

said that the sound pressure on the side of the track is on the verge of sound comfort.                  

Qualitative analysis of the mental perception of different individuals and components of the             

auditory potentials showed that the mean score of pleasure was 2.71 on a scale of 1 to 5,                  

and it indicated that the mean was less than the mean. is. In answer to Question 2, it can be                    

said that the listening components and potentials of the people are respectively conversation             

sound, birds sounds, people's footsteps, wind sound (reverse correlation), and industrial with            

a solid background), trams and metro. 

 

The results of the open-ended questions also indicated that the acoustic cues in the range               

included metro and tram, the acoustic signals including the motor and car sound, the ringtone               

mobile, and the cry of the child and the crying child. And the people's conversation is the                 

sound of people stepping in and out of the audio and visuals of the shops. 

 

Investigating the Causes and Subjects of Positive Vision and Discourse of Positive            

Perspective Based on the Results of Quantitative and Qualitative Analysis 

Accurate quantitative assessments including the examination of sound physical sound          

scopes to standards and qualitative assessments of people's perception are seamlessly           

integrated into the visual design stages. Designing a positive soundscape in a space is a               

place-based project because each space has different listening features with different           
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factors. Any assessment of the perception of individuals and the need to evaluate             

physical-acoustic signals appropriate to the purpose of the study shall be performed. What             

this implies is that the study of qualitative or quantitative to redesign helpful, can not study                

both measures of physical sound qualities of perceptions with factors Non-auditory effective            

in terms of audio that allows you to design a positive soundscape. 
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