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|mportance of the Green Belts to Reduce Noise
Pollution and Determination of Roadside Noise
Reduction Effectiveness of Bushesin Konya,
Turkey

S. Onder, Z. Kocheker

Abstract—The impact of noise upon live quality has become an
important aspect to make both urban and environmental policy-
throughout Europe and in Turkey. Concern over the quality of urban
environments, including noise levels and declining quality of green
space, is over the past decade with increasing emphasis on designing
livable and sustainable communities. According to the World Health
Organization, noise pollution is the third most hazardous
environmental type of pollution which proceeded by only air (gas
emission) and water pollution. The research carried out in two
phases, the first stage of the research noise and plant types providing
the suction of noise was evaluated through literature study and at the
second stage, definite types (Juniperus horizontalis L., Spirea
vanhouetti Briot., Cotoneaster dammerii C.K., Berberis thunbergii
D.C., Pyracantha coccinea M. etc.) were selected for the city of
Konya. Trials were conducted on the highway of Konya. The biggest
value of noise reduction was 6.3 dB(A), 4.9 dB(A), 6.2 dB(A) value
with compared to the control which includes the group that formed
by the bushes at the distance of 7m, 11m, 20m from the source and
5m, 9m, 20m of plant width, respectively. In this paper, definitions
regarding to noise and its sources were made and the precautions
were taken against to noise that mentioned earlier with the adverse
effects of noise. Plantation design approaches and suggestions
concerning to the diversity to be used, which are peculiar to roadside,
were devel oped to discuss the role and the function of plant material
to reduce the noise of the traffic.
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|. INTRODUCTION

T is known that 70% of the world's urban population livesin

developing countries [1]. The increasing population and
improving technology have brought about changes in the
economic and socia structure of societies in the counties like
Turkey. Much of these urban populations are vulnerable to the
ill hedth effects of noise. Despite being a less frequently
considered type of environmenta pollution; noise has a major
negative impact on the quality of life in cities. Especidly
dense transportation systems, including roads, railways, and
air traffic, characterize the modern urban environment. These
systems have caused environmental noise (dso known as
community noise) pollution [2,3].

Many studies have been conducted to reduce the noise
levels and its negative effects in various countries al over the
world [4-10]. The acoustical effect of a belt of
trees/vegetation near roads has been a popular research topic
over the past 40 years [13-24].
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In the present research, the relative literature and the similar
researches which were made previously in Konyato determine
the reducing effect of plant belts were evaluated [25].
Suggestions were given which are supposed to take care by
plant precautions to block the noise on the roads.

I1.NoOISE, I TSEFFECTS AND PRECAUTIONS

The purpose of Noise Control Regulation which has been
prepared on the basis of Turkish Environmental Law is to
ensure the development of an environment which won’t
impair the peace, silence, physical and mental health with
noise and in harmony with this purpose to determine the limits
to put the noise control into effect by means of the definition
of the terms related to noise. In the first part of Noise
Regulation, noise is defined as a sound with an irregular
structure [26].

The sources forming the noise are generally classified into
three groups as:

-Noise arising from industry (factory, workshop etc.)

-City/settlement noise (sports fields, open market places,
children, and playgrounds, parks, fairs, outdoor concert
venues, school gardens etc.)

-Traffic/transportation noise (air
transport, rail and road transport etc.).

No matter what the level or the exposure period is, the noise
has significant effects on human health [27]. The impact of
noise on human health studied in four groups:

-Physical effects: (temporary or permanent hearing |0ss),

-Physiology effects: (difficulty in breathing, heart beating
disorders, the increase of blood pressure, gastrointestinal
circulatory disorders, sleep disturbances, irregularity in blood
sugar, ulcer, asthma, hyperthyroidism as clinica symptoms),

-Psychologica effects. (adverse emotions including anger,
disappointment, anxiety, and depression behavioral disorders,
difficulty in concentration),

-Performance effects. (drop of reading, learning and work
performance, lack of concentration, prevent movements)

In the researches carried out in relaion to the noise four
noise stages have been determined, making a generd
classification. According to this classification:

-The noise between 30 and 65 dBA: 30 dBA is generdly the
noise level inside and outside at which people do not feel
disturbed as long as the period doesn’t get longer. Yet, 45 - 65
dBA isalevel a which concentration disorder, unwillingness
to work, etc. may appear.

-The noise between 65 - 95 dBA: At this noise level,
psychological disorders may appear in people as the period
gets longer.

transport, maritime
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-The noise between 90 - 120 dBA: The noise at lthisl
causes problems in hearing organs as well as pwgibal
disorders. As the existence period in mediums witer 100
dBA gets longer permanent hearing losses starppear.

studies have examined the acoustic performancegdtation
in reducing noise [30, 38-46].

The previously researches which were made in Kavee
reported that the noise which is derived from tcaffad been

-The noise over 120 dBA: The noise at this levet haeached to the level of important dimensions [4}-48

negative effects not only on humans but also onraber of
living things.

The precautions against to noise could be explamethe
following items [28]:

-Decreasing the noise on the source

-Decreasing the noise on the spread area

-Taking measures on the point where the noisetiscti.

The plant groups which were consisted fréyracantha
coccinea M., Cotoneaster horizontalis Decne., Berberis
thunbergii D.C., Cotoneaster dammeri C.K., Forsythia
intermedia Zab., Juniperus horizontalis L., Spirea vanhouetti
Briot., Tamarix tetranda L., Euonymus japonica L. were used
in a width of 5m, 9m and 20m to determination ofréasing
effect on the noise in Konya. The results of theasueements

There are two main reasons which are both decraade were given in Table I.

increase the noise:

-Distance between the source of the noise and vercei
Increasing of the distance between source andvesceause
to decreasing on the perception of the noise

-Barrier between the source of the noise and receiv

a. The barriers which are consisted by synthetitidya:
Concrete, stone, wood, and the paravanes whicmace by
metal and transparent plastics

b. The barriers which are consisted by living eleteeThe
plant belts which are formed by trees and bushels [2

Besides the fact that plant material practices ragmat
preventing traffic noise are economically more alig when
compared to nonliving materials such as concretg plastic
plate, they should also be preferred due to thetfet they
will contribute to the environment aestheticallythwithe
properties of colour and shape changing dependimghe
season [30].

The list of benefits provided by road trees is |osugd
diverse [31].

Street trees protect pedestrians from the sun b@addin,
and provide critical spaces and shelter for stremtdors.
While street trees may constitute only a smalltfoecof green
cover in most cities, wooded streets constitute mthest
accessible green spaces for the vast majorityvotdomedium
income city dwellers who lack access to other grggaces in
residential and commercial areas [32], thus playiag
extremely significant and irreplaceable role in amblives.
Other, significant ecological and environmental dféa are
provided by street trees. Wooded streets constitnportant
habitats for birds and other urban taxa in urbarddaapes,
and provide critical landscape connectivity by rgtias
corridors between urban parks [33]. Street treed atier
urban trees play a significant role in lowering anmb
temperatures and mitigating the intensity of urbaat island
effects [34], thereby providing significant savings
electricity [35-36]. These trees help in reducingris water
runoff, thus reducing the likelihood of floodingcadamage to
urban properties. They act as noise filters, pudfy and
sequester carbon [35-37].

I1l. THE IMPORTANCE OF PLANTSN REDUCING ROADSDE NOISE
PROBLEM: KONYA CASE

TABLE |
NOISE MEASUREMENTS AND NOISE REDUCTION VALUES OF PINTS
Ist Plant species Measurement  Decreasing
Group Measuring distance (7m) dB(A) dB(A)
1st No vegetation (control
Measure area) 72
2nd Berberis thujnber gii -
Measure Cotoneaster dammeri 67,2 4,8
3rd Berberis thujnbergii -
Measure Euonymus japonica 68,3 3,7
4th Berberis thujnbergii -
Measure Pyracantha coccinea 65,7 6,3
5th Forsythia interm_edia -
Measure Pyrgcantha coccinea -
Juniperus horizontalis 66 6
IInd Plant species Measurement  Decreasing
Group Measuring distance (11 m) dB(A) dB(A)
1st No vegetation (control
Measure area) 65,1
2nd Spiraea vanhouetti -
Measure Cotoneaster dammerii 62,4 2,7
3rd Spiraea vanhouetti -
Measure Cotoneaster dammern—
Pyracantha coccinea 56,6 55
4th Forsythia intermedia -
Measure Juniperus horizontalis 60,2 49
Iird Plant species Measurement  Decreasing
Group Measuring distance (22 m) dB(A) dB(A)
1st No vegetation (control
Measure area) 59,8
ond Pyr_ acantha c_occi nea -
Measure Juniperus horlzpntalls_—
Cotoneaster horizontalis 56,3 3,5
3rd Pyracantha coccinea -
Measure Juniperus horizontalis 55,9 3,9
Cotoneaster dammerii -
4th . ) h
Measure Junlperus horlzontal_ls—
Spiraea vanhouetti 53,€ 6,2
5th Pyracantha coccinea -
Measure Cotoneaster dammeri 54,7 51
6th Pyr acar_\th_a cocci nea -
Measure Forwthlq intermedia -
Tamarix tetranda 54,9 4,9

V. CONCLUSION
In recent years, road traffic has played a domimal in

causing environmental noise, which can have ileaf on
communities [49-50]. Reduction of noise with plamtben

Vegetation has been proposed as a natural material syfficient area is provided in the urban ecosystamsf great

reduce noise energy outdoors. Belts of trees anshdsu
situated between the noise source and the recesrereduce
the noise level perceived by the receiver [13-38humber of
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importance. The principles which are needed touneessful
in establish of a noise belt area could be summanzh as in

the following:
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-The planting area should be a total of 5m widthisT
amount could be as much as far up to 30m.

-The plants which are subjected to use should hecteel
from natural flora or the appropriate varieties ethiare
compatible with the natural flora should be used

-The “evergreen” plants should be used primarily.

[14] Whitcomb, C. and Stowers, J., 1974. Stop noise whtbdges.
Horticulture, 2(4), 58-67.

[15] Lorenz, E., 1975. Karayollari gaclandirma Rehberi (Ceviren F.
Tanriverdi) Karayollari Genel Mudugi Matbaasi. Yayin, 214, 55,
Ankara.

[16] Cook, DI. and Haverbeke, DF., 1977. Suburbon naisetrol with
planting and solid barrier combinations Researchietiu p. 100.
Lincoln: EM.

-The plants should be planted uprightly to the 90i5[17] Krag, J., 1979. Pilot study on railway noise attan by belts of trees.

direction.

-The plants should planted closely as possibleoasatch
other and the distance between two plants should
appropriate with growing conditions.

-The plants which are longer, bigger, hard texturegko]

intensive leaf-branch and apical tissue which &lhéng to the
ground should be preferred.

-The plant groups which are consisted from differe
heights of trees, shrubs and bushes should be used.

-The longer plants should be planted to the badk sif
shorter plants, and the distance betwwen to plsintsild be
increase as much as possible. The plants consfsteal
bushes and coniferous which are more than 5m deetab
more blocking to the noise.

-The result would be beter in case of the a pmsitivhere
the plant belt placed as much as close to the soofdhe
noise and as much as far to the area which is Watée
protected.

-It is going to be more efficient that putting thiant belts
together with noise barrier wall and soil wall tlodking the
noise.
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