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ABSTRACT. Nowadays, noise pollution, one of the crucial environmeptablems as a result of increase in the
population, has caused physical and psychological negativities in people's lives. The increase in the number of vehicle
along with the population, the lack of infrastructure in the existing roads, misbehavior drivityss due to the lack of
education lead to an increase in noise pollution. The current study aimed to determine how much noise pollution tha
people are exposed to in traffic, schools and hospitals in Kayseri, one of the most important industrééiredceurkey

with a population approximately 1.4 million. The levels of noise pollution averagely varied betw@2nd&A in the

streets and it is observed that the noise level changes depending on the vehicle intense in traffic. The noiseHewkds in sc
ranged from 41 to 57 dBA in the morning when window was closed that were higher than the regulation limit. The noise
levels in hospitals were between 46 and 58 dBA when window is closed. The results of the survey conducted among a tot
of 153 peopleshowed that noise was considered as environmental pollution by 98% in residential, 90% in schools and 73%
in hospitals. The most noiselated health effects specified by the participants was the headache with 41% followed by
frustrated and stressed wizh%.
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1. INTRODUCTION estimated by Weinhold [12] &
household in 2003 prices and he/she stated it would be

Noise pollution is among the most important and almosta pproximately €172 in 2011 p

certainly the most neglected environmental risks affecting
health and comfort of people particulaity urban areas  Adverse effects of noise pollution on human hehtive

[1,2]. It was recognized as an important pollution factor been increasingly evident over the last couple decades
for the first time at the United Nations Conference on the [6,13,14]. According to the assessment threshold set out in
Human Environment held in Stockholm in 1972 [3,4]. the European Union Environmental Noise Directive, at
Worl d Health Organizati on lgash il0Dtnellbn meopte in“ theo Eusmean nunisnt areb e
recognizezdasamajo t hr eat t o human afieced bybtefficnngise andSdast 1.8 million healthy
definition, noise is identified any unpleasant sounds thatyears of life in Western Europe are lost as a result of
are disturbing or threatening health [6]. The major sourcestraffic noise on the road. Therefore, the issue of noise
of noise are generally classified as traffic, railway, aircraft, among policymakers and the public remains an increasing
wind turbine, leisure [5] and occatonal [7]. Depending  concern [5]. Guideline Development Group strongly

on duration and volume, the effects of noise on humanrecommendsreducing noise levels produced by road
health and comfort fall into four categories; physical traffic below 53 dBA, produced by railway traffic below
effects (hearing disorders), physiological effects 54 dBA, produced by aircraft below 45 dBA, produced by
(increased blood pressure, irregularity of heart rhythmswind turbines below 45 dBA and from all leisure noise
and ulcers), psshological effects (disorders, insomnia and sources combined to 70 dBA for average noise exposu
late sleep, nervousness and stress) and inefficiency af5].

work [8-10]. Besides adverse effects on human health
roadtraffic noise induces depreciation of property and
loss of rent, disturbance of wildlife [11]. Metary
equivalent of relatively severe noise pollution was

’Conversely, the increase in the number of vehicles, along
with the population, the lack of infrastructure in the
existing roads, and misbehavior of the drivers due to the
lack of education has led to an increase in noise pollution.
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Especially after1985 in Turkey the population and the 2.2Noise Measurements

number of vehicles has increased rapidly as a result ofThe investigation and evaluation of environmental noise
urbanization and industrializatiofil5]. Consequently, pollution was conducted in noise sensitive areas such as
noise has become a serious environmental problemhospitals, schools and streets ine thmost densely
[16,17]. The environmental noise was regulated by populated areas of Kayseri (Turkey) during the period of

“ Re dgianl an the Evaluation and Management of spring season between April to JB® 6 For the purpose
Environment al Noi se” on J wfnthe stddy, 102s0ektd, 9 schoolst ande 7 haspithls werea |
Gazette (no. 27601) in Turkey. Regarding to the Turkish selected in the most densely populated areas in the city.
regulation, there is a need to prepare strategic noise map3he list of measurement points and their locations are
in areas where the population is more than lbumedred given in Table 1 and Fig 1The noise levels were
thousand and the population density is more than 1000 pemonitored between the hours of 08:00 and 09:30 in the
square kilometer @. According to the regulation on morning and between the hours of 17:00 and 19:00 in the
noise subjected by Ministry of Environment and Forest, evening. The measurement time interval, commuting to
the traffic noise level should be below 65 dBA (daytime) work hours were chosen as the time when the traffic was
and 60 dBA (nighttime)in noise sensitive areas like the busiest and the noise level was the higliaging this
education, health etc. Besides, the noise level was limitedstudy, street noise measurements were carried out in the
to 35 dBA and 45 dBA when windows were closed and city center of Kayseri on the streets and boulevards where
open in interior of education facility and health facility the noise of motor véties was dense. On the streets and
areas, respectively. boulevards, the noise was measured at 3 pdifts
beginning, middle and end of the stresfteach street for

3 weeks on Monday, Wednesday, Friday and Sunday. In
hospitals and schools, relevant noise measurements were
taken in the sections facing the street and settlement areas
while the windows were open and closed. The outdoor
measurements were carried out at an elevation of 1.5
meters from the floor and kept at least 2 m away from the
walls and surrounding obstacleEhe measurements at
eeach point were repeated three times.

Since it seriously affects humandatid, many studies have
been carried out especially in metropolitan cities regarding
the determination of environmental noise level and
evaluation of its effectdost of these studies are limited
to either traffi¢ or hospital or school and some limited
studies to evaluate environmental noise pollution in cities
are available. Although 75% of the population in Europe
live in urban areas P, there are few studies available
that have comprehensively evaluated the effects of nois
pollution on people so faiThe objective of this study was
to determine the noise pollution caused by urban traffic, t .
evaluate traffic impacted noise pollution in sensitive areas Streets Schools* Hospitals*
like schools or hospitals and to reveal people perceptio
towards to noise pollution. In the scopktbe study, in
order to determine the _noise levels and its impacts on Kocasinan (St2) | Secondary School (Sc2 H2
sensitive areas, 10 main boulevards, 9 schools and |7

_Table 1.The list of measurement points

A"

IOsman Kavuncu (Stl| Nursery School (Scl) H1

hospitals were selecte@he selected boulevards are the Sivas (St3) Primary School (Sc3) H3
main arteries of the city of Kayseri, hospitals and schools
are located onthese boulevards.The survey was Istasyon (St4) High School (Sc4) H4

conducted with 153 people in the residential, school an
hospital areas and 25 questions were asked to evaluate Ahmet Pasa (St5) Primary School (Sc5) H5
their perception on noise pollutiomhe people surveyed

consisted of random people encountered on the Nato (St6) Primary School (Sc6) H6
boulevads, at the school and at the hospital during the - -

’ Tech I High School
measurement. Tuna (St7) ec mc?s(ﬂ'? chootl - H7
2. MATERIALS AND METHODS Talas (St8) High School (Sc8)
2.1Description of Study Area Meliksah (St9) High School (Sc9)

Kayseri, one of the central areas of culture, art, sciende

and tourism in Turkey, has maintained its importance in Bilge Kagan (St10)

every period sincéistory's ancient cradle of civilization.

According to 207 TURKSTAT data, the population of *Due‘ to the cqnfidentiality of the data, the names of the schools and

. . L ! . hospitals are hidden.

the province is about 1.4 million %1 and is located in

southern part of Central Anatolia in Turkey. It has an areaThe noise measurements with thewRighting scale

of 16.913,8203 krand a traffic network lengtof about (dBA) was determined using the Testo 816ound Level

2288 km. The city is expanding, and new streets are beingMeter. The Testo 816 allows measuring in the range of

built and added to the existing network. Noise pollution 30 to 130 8A with two-time weightings, two frequency

was studied in the city in 2017, during which sound levels weightings, has minimum and maximum value functions,

were measured on 10 selected streets within residentialand allows individual value storage as well as

commercial zong as these were thought to be the most measurement series storage. The device was calibrated in

representative of streets across the city. accordance with the operating manual before measuring
the sound levels irselectedpoints. A continuous sound
measurement was recorded femiute intervals and the
sound levels considered were LAeq, Lmax and Lmin.
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Noise levels monitored in the streets at three points weretimes at morning hours on Sunday. On the othemd,
analyzed by kriging method, which is spatial people end their social activities at similar times in the
interpolation method, and noise distribution maps for evening hours. The lowest noises were detected at Bilge
Kayseri have been created. Spatial interpolation methodsKagan Streets (St10) on weekdays and weekend. On
are frequently used to create spatial distribution mapsweekdays, the noise levels were almost similar with
from point data. Spatial interpolation is an estimate of the around 70 dBA at all streets, epteVeliksah (St9) and
values of normeasired points by using the values of the Bilge Kagan (St10) Streets. The streets on which the
sampled points. highest levels of traffic noise were recorded are
characterized by heavy traffic as they are located in the
densely populated and commercialized part of the city.

The statistical ignificance (ANOVA) of noise level at
streets was evaluated based on weekdays and streets. The
results of the ANOVA exhibited that there is no
significant difference (p>0.05) between the average noise
levels on the streets on morning and evening period@s or
# & it e days when all street poi_nts are considered individually or
E gk %* together. In Turkey, trafflq noise Ieyel shoulo_l be be_zlow 65

o m *® dBA and 60 dBA during daytime andhight time

@ % * respectively in noise sensitive areas like education, health,
ol etc. [17]. In all streetdexcept St10), the noise levels
measured in the morning and evening are higher than the
M upperlimit values specifiedy regulationseitherby local
or international institutes, even on Sundays.

ot

=

Hospital N In a study of noise pollution evaluation in Abuja (Nigeria),
School @ day time mean noise level varied from 73.2 dBA to 83.6
Street dBA in 35 different points in the city [21]. That is much
Street Network kM higher than the noise levels which were observed than this
study. On the other hand, the noise levels at different
2007) were reported between typically 70.9 dBA and 80.7
2.3Survey Study dBA [22]. Korfali and Massoud [23] observed noise levels

A survey was conducted at the hospitals, schoatsl greater than 70 dB in Lebanese urban areas and the
streets to evaluate the perception about noise. Surve)h'gheSt noise level was reported as 79 dB. They attributed

questions were prepared to evaluate the perceptions thdfigh measured noise levels to the high percentages of
people have about noise pollution and semionomic ~ Perceived traffic noise (88.5 and 90%) and motorcycles
characteristics of individuals such as gender, age,(82%)- Birma et al. [24] evaluated noise pollution in Warri
occupation and education. A questiaire consisting of and Effurun Metropolitan Cities at 22 monitoring stations
25 questions was conducted among randomly selected 158Uring the morning, afternoorand evening periods and
people and facto-face interviews were performed. The they did not observe significance difference within the
questions in the survey had multiple choice and the different periods of the day at each sampling station.

* B

respondents could select more than one answer. However, there is significant v_ariation (p<0.05) in the
mean noise values at each period of the day over all the

3.RESULTS AND DISCUSSION samplng stations. The results of Seong et al. [25] on
modeling road traffic noise in Fulton County revealed that

3.1. Traffic Noise the noise level of 55 dB(A) or higher affected 48% of the

Of all environmental related health problems, traff@ise  total county population during daytime. On the other hand,

has been reported to be the most hetdithatening 329 of the population is expasgo noise levels greater
stressors in Europe, with almost invariable affecting the than 50 dB(A) anight time

entire urban populations at varying degrees [20]. In the i ) L )
current stidy, the average noise levels for ten streets in Although traffic noise affects everyone living in the city,

Kayseriare given in Figire 2 and the spatial distribution ~h& most severe impact is seen in people who are closely
of noise levelsare shown in Figire 3. On the weekdays, [Nvolved in traffic such as drivers, passengers and
the noise levels on the streets varied between 62 dBA andP@destrians. Cai et al. [26] wed that higher levels @-

72 dBA in the morning hours and 6BA and 70 dBA in  féactive protein triglycerides, HDL cholesterol, and
the evening hours. While the noise levels were higher fasting glucose were significantly related with higher
during morning hours on Monday (Fige 2A), almost longterm traffic noise in densely populated areas.
similar noise levels were measured on Wednesdayi@ig >2rensen et al. [27] stated
2B) and Friday (Figre 2C) during morning and evening mcreaed_ by 12 percent for every 10 decibels added to
hours. Overall, the rige levels during evening hours were oad traffic noise.

higher than morning hours on Sund@ponworking day

in Turkey) This is attributed to fact that people have the

habit of resting at their homes and departing at different

3
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Figure 2. Average noise levels on the streets on Monday (A), Wednesday (B), Friday (C) and Sunday (D) in the morning
hours of 08:0809:30 and in the evening hours of 17IT®00.
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Figure 3. Spatial distribution of noise levels in the streets.

The studies reported prevalence of noshiced hearing
loss of 42.2% in the city of Curitiba, 55.5% (1998) and throughout the day, such that left ear shows more loss than

46% (2000)

n

the city

of

[29] and 21% in Mexico [30]. Hearing loss in drivess i

4

important because of prolonged exposure to loud noise

right ear [B133). Id® KlUizen8af et all[34Ppaeveated that n |
long-term exposures of noise lead to increased morning
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tiredness on truck driver©n the other hand, 10 years old pressure [39] and annoyance reactions [40] were observed
children at home exposed to road traffic noise is much on children exposed to traffic related noise.
more inclined to behavioral problems and increased

hyperactivity [35]. Noise pollution may lead to several 80
personal disabilities, handicaps, and behavioral changes 75 |®
including fatigue, uncertainty, lack of selbnfidence and § 70
concentration, irritation, misunderstandings, decreasedZ® gs
working capacity, disturbed interpersonal relationships, geo
and stress reactions. The effects of traffic noise on human: 55
behaviors can lead to ireased accidents, impaired .2 50
communication in the classroom and impaired academic Z
performance [36]. 45
40
3.2. Noise Pollution in the Schools 35 S Horning
In the scope of the study, the indoor and outdoor noise 30 -
levels were determined in 1 kindergarten, 4 primary and 4 Scl Sc2 Sc3 Sc4 Sc5 Scé Sc7 Sc8 Sco
high schols for a total of 9 schools. To assess the effect Schools
of outdoor noise, measurements were performed with 80 (B)

closed and open windows in the closest classroom to the__ 75
outdoor noise source. The observed average values are§ 70

presented in Figre4. The noise levels varied between 41 = &5
and 57 dBA in the morning when window was closed. The £ eo
highest noise level was detected at Schoo| and the = 55
lowest noise was recorded at Ssthoo! On the other 2 50
hand, the lowest noise was observed atsst@olwith 39 = 45
dBA in the evening. Similar to the morning measurement, a0

Sc3 schoolwas the school where the highest noise level i
was observed in the evening. On the contrary, the other 3% & Horning
schools, the morning and evening noise levels did not 30 -
change significantly, such aSc5, Sc6, Sc7 and Sc8

Sc1 Sc2 Sc3 Sc4 Sc5 Scb Sc7 Sc8 Sc9

schools While the window was in the open position, the 80 Schools
minimum and maximum noise levels were observed at (€)
Sc2 schoolwith 52 dBA and Sc6 with 68 dBA in the _ 7°
morning (Figire4B). % 70
=65
The outdoor noise measurements were almost similar with§ 60
the values of window open position in the morning and o 55
varied between 52 and 68 dBA. However, the noise levels @ so
at outdoor locations were much higher than in the 45
classroom when window open in the evening (FégiC). 40
The h|ghest noise Was_observed with 6BAdat S_c6 35 @Worning
school with either the window open or outdoors in the 20 eEvenin;_

morning. The Sc4 school was among the schools was Sc1 Sc2 Sc3 Scd Sc5 Sc6 Sc7 Sc8 Sc9

exposed to the highest outdoor noise with 71 dBA in the Schools

evening. According to the regulation on noise by Ministry , .

of Environment and Foresthe noise levels inside Figure 4.Average noise levels at schools: window clesed
classrooms were limited at 35 dBA and 45 dBA when indoor (A), window opefindoor (B), outdoor (C) in the
with the windows closed and open, respectively. The noise Morning hours of 08:009:30 and in the evening hours of

measurements in all schools clearly showed that the noise 17:00-19:00.
levels were much higher than regulation limits with the
windows ineither the open or closed position. 3.3. Noise Pollution in the Hospitals

Noise level was monitored in 7 private agoivernmental
Similarly, traffic-related noise problem (567 dBA) was hospitals for three weeks and the noise level was measure
reported in one school, which was located near highway inthree times at morning and evening between 68960
a study conducted in Malesia in three different schools. and 17:0019:00, respectively in different times with the
Teachers and students participated to the sustagly window open and closed. In order to evaluate the-long
pointed out disturbance of study/teaching (27%), hearingterm effects of nise on physiological and physiological
problem during classes (26%) and mental stress (17%) asealth of patients and healing duration, noise
the most common problem among the negative effects ofmeasurements were performed in patient rooms. The
traffic noise [37]. Forns et al. [38] indicated a positive observed results are presented inufég5. The noise
association between rsa exposure (381 dBA) at school levels varied between 46 and 58 dBA when window is
and attention deficit/hyperactivity disorder closed (Figre 5A). The highest and the lowest noise
symptomatology. Studies revealed that increased bloodlevels were at Band Hshospitals. In fact, the noise levels

5
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in all hospitals except H2 and H®spitals were varied in  were the noise sources. The noise levels at policlinics,
the narrow range of 55 and 58 dBA in the morning time. clinics and other placesa@iology, laboratories, and from
On the other hand, the noise levels in fiadp in the corridors) during dayime in University Hospital in
evening time when the window was closed were betweenSamsun were 57 dB(A), 53 dB(A) and 61 dB(A),
45 and 56 dBA, similar to the morning time. Although the respectively [45].
noise levels at morning and evening timegha H1, H2
and H3 lospitals were almost the same, the noise levels atSince hospitals are sensitive areas regarding noise
the evening time etlined by 6 to 13 dBA similar to the pollution, health and comfort of both patients andf stee
morning values in other hospitals. Lower noise levels in adversely affected by high level of noise. The studies
hospitals at evening time was attributed to the quantity of revealed that the high noise increases the stress level of
patients. In particular, Hlhospital having the most the hospital staff [46] and it can even cause mental
capacity with 4 million patients annually, isnays very collapse [47]. Pugh and Griffiths [48] reported that noise
crowded at day or night. Durduran et al. [41] reported levels higher than 5081 (A) caused sleep disorder in
higher noise levels in the morning than in the afternoon hospital patients. The research among nurses showed that
and evening. long-term exposure to noise caused emotional exhaustion,
depersonalization, and decreased personal
Almost similar noise levels were observed when the accomplishment [47].
window is opened in all hospitals and there is no
significance differace (p>0.05) in noise levels between 80

morning or evening measurements (F®5B). The noise 75 |

levels ranged between 54 and 62 dBA in the morning and§ 70

56 and 62 dBA in the evening when window was open. & g5

Similar to noise measurements in Fhe morning., the highestg 60

noise level was detected ldtl hospital. The noise levels i

were almost increased by 4 to 10 dBA when the window 2 50

was opened. Higher noise levels were observed duringz

evening measurements at thd H7 hospitals gardens, 45

measured at 70 dBA and 58 dBA respectively. This might 40

be attributed to the location of the hospital in the city, its 35 ;’éﬂxr’:mg
distance to the street, the size of the hospital or immediate 30 .
circumstances. All hospitals excepi7 hospital are H1 H2 H3  H4 H5  HE6 H7
located in the center of KayseriH1 and H7 bspitals are 50 Hospitals

on the main boulevards however the other hospitals are 75 | (B)

placed are more distant than the main roads. The noise—.
K < 70
measurements presented an exceptional example of H4g
hospitalthat is near to one of the maioads in Kayseri,
although the lowest noise was detected when window is
open or in the garden (Rige 4C). The reasonable
explanation for this example is that the hospital is placed
in a planted garden and the hospital garden provides buffer 45

zone for the nise pollution from the street. The values 40

o o o
oD o

NN

Noise Level (

[4)]
o

obtained in this context show that it is important to . @Morning
construct sensitive areas in quieter areas of the city. 30 eEvenin;_
According to the regulation on noise by the Ministry of Hi H2z H3 H4 H5 HE HT

Environment and Forest, noise levels are limigd35 Hospital

dBA and 45 dBA when windows are closed and open in 80
interior of health facility areas, respectively. According to 75 | (€}
measurements, the noise levels in all hospitals were g 79
exceeded the regulation limits for both the window closed =

and open situations. Gr@n[42] reported that length of @ 60
stay in hospital increased with higher noise levels and 3

stated that noise control in hospitals should be considered# %5
as a priority issue. Allaouchiche et al. [43] monitored 2 50

noise levels in postanaesthesia care units andtegptirat 45

the mean, maximum and minimum noise levels as 67, 76 40

and 49 dBA, respectively. 35 ’W
30 ©Evening||

In the study of Tsiou at. al. [44], noise level was evaluated H1 H2 H3 H4 HS Hé HT

in terms of Leq and its sources were identified during 43 Hospital

surgeries in operating rooms. The result of #iedy ) ) o
revealed that the level of noise during the main procedure ~ Figure 5. Average noise levels at hospitalgndow

tools, and conversation of people in the operating room

6
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in the morning hours of 08:609:30 and in the evening

3.4. Perception Survey for the Evaluation of Noise

Pollution

27% and 30% in residential areashaal and hospitals,

hours of 17:0019:00.
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caused by transportation vehicles and 21% was due to

unplanned urbanization. It was repmattthat highways
cause the most noise from the transportation group, which
includes highway (69%), railway (21%) and airport (10%)
categories. Automobiles (74%) and motorcycles (51%)
The survey was performed among 153 people and thehave the most principal impacts on noise for transportation
sociceconomic characteristics of the sampled population based on theeceived highest number of responses. When
are presented in TabR Of the 153 people surveyed, 80 the participants were asked which place was most
were female and 73 were male. The distribution of female disturbed by the noise, the majority reported 36% home
is 25%, 39% and 36%, the distribution of males is 43%, and the second most with 29% was traffic. The most
disturbing time for noise for 50% of participants was
respectively. 22 of the respondents stated that they hadluring daytime between 07:00 and 19:00. For 48% of
received elementary school, 16 secondary schools, 51 higtparticipants it was nighime between 19:00 and 23:00,

schools, 13 high schools, 43 graduate and 9 graduateand for the rest it was midnight.

students.

with low

Although no educational
considered duringhe survey, it was observed that those In order to evaluate the effects of noise on health, the
levels of education were worried about participants were asked which of the effects of noise they
participating in the survey. The participants stated 23 arefelt, such as frustration and stress, ineffectiveness in work,

privileges were

workers, 44 are civil servants, 38 are students, 21 areheadache, and fatigue. The most prevalent impact of noise
housewives and 23 are selinployed among the 153 among the people in residential was headache with 41%
paticipants.

According to the evaluation of survey data in residential, headache,
schools and hospitals, it was concluded that noise wascomplained
considered as environmental pollution by 98% of the ineffectiveness in work (14% in residential, 23% in school
participants in residential, 90% in schools and 73% in and 12% in hospital) was the third most common in all
three groupdfollowing frustration, stress and headache.
participants, 73% in residential, 68% in schools and 70% 12% of the participants reported that their relatives had

hospitals.

Noise sourcesvere evaluated and

followed by frustration and stress with 24%. On the other
hand, 31% of the partigants in the hospital suffered from

of the participants
frustrated

33%
being

and

in the school
stressed.

in hospital stated that the source of the noise was mostlynoise related health problems. The participants were asked

found outside the house.

Table 2. Socioeconomics characteristics of individuals in

the survey
Parameter Residential | School | Hospital
Female 20 31 29
Gender
Male 31 20 22
Primary
School 14 s 5
Secondary
School 1 2 s
High School 14 10 27
Education
Collage 5 2 6
Undergraduate 5 29 9
Graduate 3 5 1
Worker 7 5 11
Officer 2 29 13
Occupation| Student 10 13 15
Housewife 12 4
Self 21
employment
The noise sources were classified as

what kind of health problems affecting their relatives that
had been caused by noise. Symptosukh as sleep

related circulation disorder,
problems, hearing impairment, social behavior disorders,
motivation and communication disorders were among the
effects caused by noise pollution. 85% of the participants
responded with yewhen asked whether tiredness caused

disorder,

stress

mental

by noise can cause accidents. Of the participants, 119
agreed that various noises affect the work to be done on

time and accurately. A survey among 2391 people

performed by Sundstrom et al.

[49] showed that
decreasinggb satisfaction was significantly related with
high level of noise. For half of the participants, preventing
or reducing noise is considered as very important in terms
of quality of life. 49% of the participants think that they
have enough knowledge abdhe precautions to be taken

to prevent noise. Among the main measures that can be

taken for the prevention of noise are the prohibition of
making noise, prohibition of causing high noise after
certain hours, increasing inspections and the introduction

of noise limit values.

The most important precaution taken to reduce the noise

for the participants in residential (28%) and in school
(33%) was the isolation of buildings and the prevention of
traffic-related noise for the participants (35%) in hospital.
83% of the participants answered no for the question of
"Do you think that efforts to stop noise pollution have

been

transportation, unplanned urbanization, rapid population noise.
growth and human activities (street

However,

suf fi

Ci

ent

?n

91

out

industry, authorities by phone call that they were disturbed by
71 participants statehat their
entertainment, complaints about noise pollution were not resolved.
construction works etc.) by the participants. 28% of the

total number of participants indicated that the noise was

of
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4. CONCLUSION In order to prevent noise pollution and dease the level,

. . . . as well as serious precautions should be taken, it is
The noise levels monitored in the streets varied between P

62 dBA and 72 dBA in the morning hours and 62 dBA necessary to give importance to city planning, to insulate

and 70 dBA in the evening hours on weekdays. The noisebundlngs, to increase the level of education and awareness

levels in the Beets located in the citv center were much of people.Sensitive areas such as the school and hospital
. : y ; to be etablished should be located after the noise analysis
higher than located in suburban streets. There is no

significance difference (p>0.05) in noise levels between in the region. In addition, it should be planned to be well
gnit . p=>9. . insulated to outdoor noise and away from the main streets
morning and evening hours during weekdays. However,

the noise levels on evening hours were, in genbigher with heavy traffic. Buffer areas (trees, green refuges,

) : . . green fences, etc.) should besated on the roadsides in
:Eg? g]eoczgllgga?gurgser?grjll;/ndr?s/.tir-:—glsatfa;:éﬁ &?:g:gg'[seda;%order to prevent traffic noise from reaching residential

departing at different times in the morning hours of & oo schools and _hospitelbanization should be
SuF?]dayg 9 planned so that business and entertainment centers,

education and health areas, which cause high noise and

. . . lementar r from h other.
The noise levels in the schools were varied between 41Sette entare separated from each othe

dBA and 57 dBA in thenorning and between 39 dBA and
56 dBA in the evening when windows were closed. The
noise was as high as 68 dBA when windows were open
and 71 dBA in the outdoors regardless of whether it was
morning or evening. The results obtained in schools
showed that e noise level values recorded in the
classrooms facing the settlement areas were lower than th
measurements conducted in the classrooms facing th
street side. The schools where low noise measurement . ; S .
recorded, generally, have buffer structures (e.gutptl questionnaires comp|le_d_|n this study were conducted with
garden or wall) that prevents the environmental noise suchrandom \t/qlur:;eer tparilcg)ant.s{ <|3ver 1?1 ye;r; of agcla who
as traffic. The higher noise levels recorded in classrooms\éver.e Met In the street, hospital or sc (tehchers only)
when windows were closed were the result of old building uring noise measurements.

structure, the weakness of the insulation structures or
distance from maiboulevard.
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