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 Today, with the increase in urbanization, many environmental problems arise, especially in 
urban living areas. For this reason, the concept of livable cities for the future is of great 
importance. Noise pollution is one of the most common environmental problems in cities. 
Noise pollution caused by road traffic significantly damages human health (physical and 
mental) and urban life quality. Hearing loss, increase in cardiovascular diseases, heart attack, 
hypertension, diabetes, obesity, stress and sleep disorders, cognitive impairment, fatigue, 
depression, decreased attention performance, inefficiency in work and studies, negative 
effects on teaching, learning, reading and understanding ability, stress It causes many 
health problems such as sleep disorders and sleep disorders. There are many studies on 
alternative methods that can reduce or eliminate the negative effects of noise on human 
health in educational, commercial, residential and recreational areas. Noise reduction 
barriers are used extensively to reduce noise. Noise reduction barriers provide many benefits 
such as preventing the wind against extreme climatic conditions (wind and blizzard), keeping 
exhaust and heavy metals and preventing ugly appearance, apart from reducing noise. In 
this study, information is given about environmental problems, noise pollution, noise 
barriers, noise barrier examples in the world and in Turkey. In order to reveal the importance 
of noise barriers, many researches were examined and the data obtained as a result of the 
study were revealed. 

1. Introduction 

The concept of livable city; It is associated with a city's ability to 
provide adequate conditions for its citizens to thrive and have a 
good quality of life [1-2]. According to the UN report, the world 
population, which is 7.7 billion today, is expected to increase by 2 
billion people in the next 30 years and reach 9.7 billion in 2050 [3]. 
Increase in population and development of technology; More than 
half of the world's population lives in urban areas because it causes 
changes in the economic and social structure of societies and 
increases migration from rural areas to cities. In the coming years, 
it is seen that all world regions will become more urbanized [4-5-6]. 
Due to the increase in urbanization, the creation of sustainable and 
livable urban settlements in the future has gained importance [5-7]. 
Increased pollution in turn affects city livability. Health in cities is 
drastically deteriorating due to pollution problems related to 
unsustainable urban development and related factors [8]. 

The solution of problems related to the urban environment plays an 
important role in ensuring sustainable development. These 
problems were put forth by the inclusion of the "sustainable cities" 
problem in the 17-point 2030 Sustainable Development Goals 
adopted in New York on September 27, 2015. A sustainable city is a 
multifaceted concept shaped by environmental, economic and 
social issues. In addition, the environmental dimension of urban 
sustainability; It encompasses many interacting elements, 
including air quality, noise pollution, sustainable land use, solid 
waste management and biodiversity [9-10]. 

Air and noise pollution is one of the most common environmental 
problems in cities [11-12-13-14]. Noise has been identified as a 

pollutant since 1972 and later accepted as an important 
environmental problem that affects the quality of life of city 
residents [15-16-17] 

 

2. Noise Pollution 

Many researchers are studying the effect of noise on environmental 
pollution. Its importance derives from its effects on the health of all 
humans and animals. Noise can cause psychological and physical 
discomfort as a result of exposure to unwanted and disturbing loud 
sounds from different sources, especially for long periods of time. 
Noise is an unwanted sound because it causes physiological and 
psychological harm for a short or long period of time. It is also a 
sensory sound received by a human as an input to the body [18]. 

The most commonly used measure in noise measurement is decibel 
(dB). It is a logarithmic and dimensionless unit, usually used for 
sound intensity, that specifies the ratio to a given reference power 
or quantity level [19]. 

Urban environmental noise sources are mostly roads, highways, 
factories, airports, railways and noise from construction. According 
to the European Environment Agency (EEA), the biggest source of 
noise pollution is road traffic (Figure 1) [20-21]. In many studies, it 
has been determined that with the rapid increase in the number of 
motor vehicles in urban areas, traffic noise has become an 
important environmental problem for cities [22-23- 24-25]. 
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Figure 1.  Increasing traffic density in cities 

 

2.1. Negative Effects of Noise Pollution  

Environmental noise affects all living things negatively. Temporary 
or permanent auditory threshold shifts and hearing damage may 
occur in animals exposed to loud noise. Excessive sound sources at 
close range can cause physical damage to aquatic animals, such as 
organ ruptures and internal bleeding. Less diversity and density 
near noisy highways and airports clearly indicate habitat reduction. 
It is seen that especially birds and frogs are adversely affected by 
noise pollution from the way they are dispersed. There is also 
evidence of noise-induced reduction in reproductive success for 
various bird species [26-27-28]. In a study, it was observed that the 
number of birds per spot increases as you move away from the road, 
the species diversity is lower near the road, and the density of some 
bird species increases as you move away from the road [29]. 

Noise also affects human health in many negative ways. There are 
many studies showing that long-term exposure to noise reduces 
people's quality of life and causes negative effects on mental and 
physical health [30-31-32-33-34-35-36]. 

In studies on the negative effects of noise on health; It is stated that 
exposure to high-intensity noise may even cause premature [37-38]. 
In addition to the increase in cardiovascular diseases [31-39-40-41-
42], studies have shown that it has negative effects on heart attack 
and hypertension [43-44]. 

Noise; It also causes stress and sleep disorders [11-45]. 
Epidemiological studies consistently reveal that short sleep 
duration is associated with the development of obesity in children 
and young adults [46-47]. Although epidemiological evidence for 
adults is less, it reduces sleep quality and duration [48]. It is also 
known that hyperglycemia resulting from excessive production of 
cortisol may lead to insulin resistance and thus increase the risk of 
developing Type II diabetes [32]. Studies have found that the stress 
caused by exposure to noise has a causal relationship with cognitive 
impairment and various symptoms of Alzheimer's disease, and that 
women are more sensitive than men [49]. In some studies, it has 
been revealed that sleep disturbance and decrease in its duration 
are also associated with breast cancer patients [50]. 

Exposure to noise at the same volume throughout the day can cause 
permanent hearing loss [51]. In addition, exposure to unwanted 
sounds; It can also negatively affect people's psychological and 
mental health by causing fatigue, depression, decreased attention 
performance and social behavior disorders [52-53]. 

High sound pressure can cause poor performance of instructors, 
students and staff, inefficiency in work and studies, and adverse 
effects on verbal communication, teaching, learning, reading and 
comprehension ability [53-54-55]. 

 
2.2. Measures to be Taken Against Noise Pollution 

All these problems caused by noise reveal the negative effects of 
noise pollution on human health and the importance of the 
precautions to be taken in this regard. There are alternative 
methods for preventing noise. These: 

• Reducing noise at its source (controlling noise with planning and 
maintenance, making material and design changes, vibration 
isolation, expanding the volume of the silencer of vehicles, using 
low-noise tires in vehicles, noise removal systems and covering 
noise sources, etc.), 

• Reducing the noise in the propagation area (separating the area 
where the noise source is with soundproofing material, suitable 
road pavement, increasing the distance between the receiver and 
the source, using a noise reduction barrier, creating a green buffer 
zone/biological measures, controlling the noise in the propagation 
area, etc.), 

• To take technical measures at the point where the noise is 
perceived (taking the people affected by the noise to soundproofed 
areas, sound insulation on facades and windows, reducing the 
number of windows, using ear protectors, etc.) [56-57]. 

 
2.3. Noise Barriers  

oise reduction barrier applications have an important place in noise 
reduction. By placing a noise barrier between the source and the 
receiver, the path from the source to the receiver is directly blocked 
[58]. In addition to reducing noise, barrier applications provide 
many benefits against extreme climatic conditions (wind and 
blizzard), preventing wind, keeping exhaust and heavy metals and 
preventing ugly appearance. 

Today, noise barriers can be made of various materials. It can be 
applied structurally, vegetatively or structurally+vegetatively. 
Concrete, metal, plastic, transparent materials (such as acrylic and 
glass), clay masonry units, wood and reinforced aerated concrete 
panels can be counted among the structural materials (Figure 2). In 
addition; planting, planted earth embankments, noise control 
applications can be made with noise barriers built on the 
embankments. While choosing the material, the criteria related to 
the visual character and structural quality of the landscape in 
which the material will be used should be considered. Structural 
durability, resistance to weather conditions, fire resistance, need for 
maintenance and repair, ease of installation, cost are among the 
criteria that should be considered together with acoustic 
requirements. In addition, care should be taken to choose materials 
that are resistant to vandalism [59]). 

Urban green spaces act as noise reduction barriers (Figure 3). In 
addition to improving air and noise pollution, it also provides local 
climate regulation and recreation opportunities [67-68]. In addition, 
green areas serve as habitats for different species. [69]. However, 
due to urban development, green spaces are increasingly 
fragmented, negatively affecting genetic diversity and species 
richness [70]. 

In studies, it is recommended to create ecological corridors to 
counter the negative effects of habitat fragmentation [71-72]. In 
addition, the urgency of such measures to reduce the negative 
effects of fragmentation is emphasized [73-74]). 
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Figure 2. Examples of different materials used in noise barriers ( 
a:[60], b:[61], c:[62]  , d:[63] , e:[64] ,f: [65], g:[66] ) 

 

 

Figure 3. Urban green spaces act as noise reduction barriers. 

 
Landscape connectivity is of great importance in terms of 
ecosystem health, global environmental changes, conservation of 
animals, plants and biodiversity [75-76]. Urban green spaces should 
be interconnected to improve connectivity and ecosystem services 
[77-78]. Ecological corridors are defined as linear patches of habitat 
(for example, parks) that connect isolated habitats, thus allowing 
movement and dispersal between habitats [68-79]. 

When noise barrier applications are designed together with land 
uses, pocket parks and bicycle paths, they can provide both 

landscape connectivity and recreational opportunities and living 
spaces for people within the scope of an ecological corridor. 

 

3. Noise Barrier Examples from the World and Turkey 

Noise barrier applications used for versatile purposes are applied 
in many countries around the world (Figure 4). 

 

Figure 4. Examples of noise barriers applied in the world. (a: [80], b: 
[81], c: [82], d: [83]) 

 
In Turkey; In the Presidential 100-Day Action Plan; “Construction of 
bicycle path (3000 km) and green walking path (3000 km), 60 km 
environmentally friendly street and 60.000 m² noise barrier within 
the scope of greener and livable cities target” job is located. In this 
context; 

• Cycling lanes planned to be built in order to reduce air pollution 
caused by traffic, to increase the use of bicycles in terms of 
protecting human health and the environment by making a positive 
impact on noise pollution and global warming, 

• In addition to 3.000 km of walking paths where the public can walk 
more comfortably with the goal of a healthy and environmentally 
friendly life, living spaces can be created where they can relieve 
their daily stress with the 60 km environmentally friendly street 
project in 5 years, 

• In addition, financial support will be provided to municipalities for 
the construction of 60.000 m2 noise barrier in 5 years to reduce 
noise exposure in order to protect the physical and mental health of 
people exposed to noise caused by transportation [84]. 

Considering the data of the World Health Organization, there are 
projects of the Ministry of Environment and Urbanization regarding 
noise barriers on the Ümraniye E-80 Highway, Maltepe D-100 
Highway and Beyoğlu Haliç route in Istanbul, which is among the 5 
loudest cities. In this context, the first projects were realized in 
Ümraniye together with "Ümraniye Municipality" and "İller Bankası 
General Directorate of Environmental Management" (Figure 5). 
Noise barriers built between Ümraniye Millet Bahçe and E-80 
highway; It is also important in terms of Ümraniye National Garden. 
Approximately 6.000 m2 noise barrier with a height of 
approximately 4.5 m and a length of 1.300 m is about to be 
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completed and a grant support of 5 million TL has been provided. 
The barriers are produced entirely from domestic materials in 
Turkey [85]. 

 

 

Figure 5. Noise barrier applied in Ümraniye 

 
The Minister of Environment and Urbanization Murat Kurum, who 
went to examine the noise barriers, made a statement on 17.08.2020 
by looking at the data of the noise maps, in the measurements made 
before the noise barrier application, the sound is 132 dB, noise 
barrier project at the completion stage 60 dB, he stated that it was 
measured as 55 dB in the instantaneous measurement [85]. 

In addition, we have started a thesis study in Erzurum on noise 
reduction barriers. This study, which will be carried out in Erzurum 
for the first time in the Eastern Anatolia Region, is of great 
importance for the city. The study area is 22 km long, on the E-80 
Highway route, which is both the entrance point to the city of 
Erzurum from the west and the main artery of the city. First of all, 
we plan to present this study to the "Ministry of Environment and 
Urbanization". Within the scope of the thesis, we aim to create an 
ecological corridor that includes noise barriers, pocket parks and 
bicycle paths along this highway route. 

 
4. Discussion - Conclusion 

There are many studies on the importance of noise prevention 
barriers on noise reduction, material selection in noise reduction 
barrier, structural and vegetative barrier applications, the effect of 
vegetative barriers in noise reduction and user satisfaction. 
 
In the studies, it was determined that while concrete and vegetative 
barriers performed better than other materials in reducing noise, 
translucent barriers showed the lowest performance [86]. The noise 
reduction performance of the barriers decreased when the road 
traffic noise level was higher than 65 dB(A). In addition, while 
increasing the noise reduction performance of the barriers covered 
with vegetation, on the other hand, it provides positive 
contributions in terms of visual and aesthetics [87]. In a similar 
study, the importance of the aesthetic appearance of the noise 
reduction barriers as well as the sound reduction feature was 
emphasized. As a result of the survey conducted with the users; It 
was concluded that, instead of increasing the height of noise 
suppression barriers, improving the visual design of a barrier with 
a lower height, including vegetation, increases the level of 
satisfaction [88]. In their study, Bunn and Zannin (2016) [89] 
simulated alternative solutions to control noise pollution from rail 
traffic, such as excluding train horn, including acoustic barriers, 
and removing rail lines from the city environment. The study 
revealed that noise reduction measures resulted in a 2–12 dB(A) 
reduction in noise levels reaching hospital and school facades. 
Torija and Flindell (2014) [90]; In their laboratory study using sound 
fields, they simulated low (1 m) height roadside noise reduction 
barrier and non-barrier situations. As a result of the study, it was 
determined that the reported noise and discomfort decreased by up 
to 25%. 

 
Noise suppression barriers also have positive effects on wind 
reduction. Ahangar et al., (2017) [91] found that noise reduction 
barriers have positive effects on reducing the wind and the effect 
increases as the barrier height increases. As a result, placing two 
barriers at the right height on both sides of the road reduced the 
wind by 76% compared to the non-barrier situation. 

Muti and Akdag (2018) [92]; In their study, they found that four 
different types of caps added on the noise reduction barriers reduce 
the noise level depending on the location of the building, floor 
height and floor type. According to the straight obstacle, 
respectively; It has been observed that the effectiveness of the t-
headed, goblet-headed, cane-headed and multi-headed obstacle 
types is high. 

In a study conducted in Harbin, China, it was concluded that odor 
increases the overall comfort of the street, reduces the discomfort 
caused by traffic noise, and that odor satisfaction can positively 
affect the perception of traffic noise. Evaluation of a street with 
double rows of lilacs planted was more positive than single row 
streets, and the reduction in traffic noise disturbance was more 
pronounced when street noise levels were low [93]. 

There are many studies that reveal the relationship between noise 
and green spaces. Van Renterghem and Botteldooren (2016) [94]; 
conducted a survey to examine the effect of different outdoor 
vegetation density, visible from a living room window overlooking 
an inner city ring road, on noise disturbance. As a result of the 
study, 34% of the participants are disturbed by noise in a street 
facing the facades of the houses, where the average sound level is 
73 dB (A), in a landscape where the vegetation is completely 
destroyed. It was observed that this rate decreased to 8% in areas 
with vegetation view. According to Van Renterghem (2019) [95], the 
visibility of green spaces in a space can positively affect the 
perception of noise. Özer et al., (2008) [96] in their study to 
emphasize the importance and necessity of using trees against 
noise pollution; The noise of Populus nigra, Pinus-Populus mixture 
and Pinus slyvestris at 25 m from the noise source is 3 dB(A), 6.3 
dB(A), 9.3 dB(A), respectively; It has been observed that it reduces 2.5 
dB(A), 2.8 dB(A), 5.3 dB(A) at 50 m distance and 2.4 dB(A), 3.3 dB(A), 5.7 
dB(A) at 75 m distance. Ow and Ghosh, (2017) [97] in their study; They 
investigated the effect of roadside vegetation on reducing traffic 
noise under low, medium and heavy planting densities. As a result, 
increasing low-density vegetation to medium planting density 
reduced traffic noise by 50%. It has been observed that the noise 
level, which is 78 dB(A) without a vegetative barrier, can be reduced 
by an average of 9-11 dB(A) with vegetative barriers (medium and 
intense). Doygun and Doygun, (2018) [98]; In his studies, he first 
included the species alone in the plant curtains created for traffic 
noise control, and then made some combinations between the 
species and examined the effects of height and form change on 
noise shielding. In the measurements made with plants, it was 
determined that the noise level decreased in the range of 2.2 – 1.2 
dB(A) as a result of the measurements performed separately for the 
four species. 

This study was carried out in order to reveal the importance of the 
noise barrier and many studies on this subject were examined. In 
all these studies, the importance of noise barriers has been clearly 
demonstrated. Noise barrier applications have started to be 
implemented in our country. However, these practices should be 
expanded in problematic areas throughout the country and the 
multifaceted benefits they provide should be utilized. 
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