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Abstract

Greece, as well as other developed countries, is facing the growing problem of road traffic noise. It stands for a severe problem in the 

urban areas of the country, including the city of Larissa. The root cause is the huge increase in traffic volume and the lack of adequate 

urban infrastructure planning. Estimation of the level of road traffic noise is usually conducted using acoustic meters. It is widely 

accepted that most of the cities’ population is exposed to high noise levels due to controversial traffic capacity. Moreover, high noise 

levels are strongly related to phycological and neurological diseases. Thus, it is of utmost importance, the road noise levels to be lower 

than dictated by relevant specification limits. To develop better noise-environment policies, relative research should focus on the 

measurement of in-situ noise levels, so as appropriate for each case corrective measures to be taken. The present paper examines the 

noise levels of a center road of the 5th Greek city, in terms of population, compared to worldwide adopted noise specification limits. 

The clear aim stands for finding the percentage of road noise that exceeds commonly accepted threshold values, namely limit values 

of European Union and World Health Organization. The results of this research strongly indicate that measured noise values override 

upper limit values in a certain extent.

Keywords

road noise, noise specification limits, traffic, noise impact, urban environment 

1 Introduction
Over the last few decades, a large-scale revolution has 
taken place in the automobile industry, which has led to 
increased traffic for commercial, professional, personal 
and tourist purposes. At the same time, since no good pure 
of evil, it has been observed increase in diseases based on 
increased noise levels, which come from modern traffic 
volume. These are psychosomatic diseases that are mainly 
caused by high levels of noise in urban environments, 
where there is a high concentration of people and vehi-
cles. Much of this noise is due to the high traffic density 
observed in modern urban road networks.

Noise is defined as any unwanted sound. This definition 
is social and differs from the sound without tonality, which 
is the natural definition of noise. It is a sound derived from 
anthropogenic activities and is the result of our present 
mechanized society. Sound is a result of changes in pres-
sure on a propagation medium such as air, which is caused 

by vibrations or disturbances. Excessive exposure to high 
noise levels above the permitted limits established by the 
EU is defined as noise pollution [1].

The generated traffic volume harms the wider urban envi-
ronment in terms of environmental pollution and noise [2]. 
In opposition to atmospheric pollution that affects the 
human body over time, noise is a direct source of nuisance 
and has direct as well as indirect social effects. High noise 
levels cause a significant environmental issue because of 
its impact on human life and health. The negative impact 
on human health remains a very powerful motivation for 
research and the most important entrepreneur for taking 
noise reduction measures.

From the above, it is clear, that it is crucial for the psy-
chosomatic health of city dwellers, the level of traffic noise 
to be as low as possible. In order to protect the citizens 
from the aforementioned consequences, specifications 
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and regulations have been established worldwide, dictat-
ing maximum limits on traffic noise levels. Therefore, the 
actual noise values should not exceed these limits.

Traffic noise is one of the biggest nuisances faced by 
people in major cities. This phenomenon, being in the days 
influenced by the concept of mass globalization, tends to 
exist not only in large urban centers such as Athens, which 
gathers 40 % of the population, 50 % of industrial and craft 
activity, 55 % of the vehicles and 70 % of the services, but 
also in smaller cities, especially in areas of tourist interest, 
and in villages throughout the Greek territory [3].

The consequences appear to affect both the quality 
of the services provided, resulting in a reduction in the 
tourist flow and the quality of life of the residents in these 
areas. The Ministry of Environment has incorporated in 
the 2nd CSF (Community Support Framework), a special 
noise mitigation project in tourist areas to develop a strat-
egy for the implementation of a package of specific mea-
sures and interventions for the environment [4].

Thus, attempts have been made to create forecasting 
models, taking into account various parameters, traffic 
load, traffic composition, speed, traffic distribution [2, 4].

It is worth highlighting the fact that noise was not nec-
essarily considered undesirable. It is also documented that 
for the sake of noise, chaotic systems that self-organize, 
gain stability and order. It also appears that noise helps 
build a strong memory in self-organized systems.

The present study deals with the measurement of traffic 
noise on a road in the center of the 5th in population city 
of Greece and then analyzes the percentage of noise that 
is above the limits of applicable standards. In this context, 
a comparison is made with the marginal values of the rel-
evant specifications of the European Union and the World 
Health Organization. The goal of the present study is to 
measure noise levels on a busy road of a large provincial 
town (5th in terms of population in Greece) on three sep-
arate days of the same week, one day, in the beginning, 
another at the middle and one day at the end of the week. 
The measurements taken, are related to the same periods 
accordingly, namely morning, noon and afternoon.

2 Road noise modeling and measurements
A road noise modeling used is the sonROAD emission 
model [5] and the sound propagation model of StL-86 [6]. 
The sonROAD emission model predicts noise emission as 
a function of vehicle type, driving speed, slope, and road 
surface properties. StL-86 accounts for geometrical diver-
gence, air absorption, an idealized ground effect, as well 

as shielding by obstacles. The reason for using a signifi-
cantly older (and thus simpler, non-spectral) propagation 
model was primary due to computational efficiency. To 
calculate the noise emission with the sonROAD emission 
model, traffic information such as speed, traffic amount 
and composition is crucial. However, this monitoring sys-
tem delivers traffic data for only a very small number of 
streets, whereas the noise emission model needs traffic 
volumes and the driven speed of all roads. The most fre-
quently used models for noise exposure assessment, are 
SoundPLAN [7], CadnaA [8] and TRANEX [9]. Hadzi-
Nikolova et al. [10] indicated SoundPLAN as a leading 
environmental noise prediction software. It is a commer-
cial software package offering high-end simulation mod-
ules for both air and noise pollution calculations. To calcu-
late road traffic noise, several European modeling methods 
are implemented in SoundPLAN including e.g., French 
(NMPB2008) [11], German i.e. RLS90 [12], and sev-
eral Nordic methods: RTN 96 [13], Nord2000 Road [14]. 
Bodin et al. [15] used SoundPLAN on a regional scale 
health-related study in Skåne (Sweden). 

Another open-source and more recent model 
is CNOSSOS-EU [16] that includes several mod-
ules for road, railway, aircraft, and industrial noise. 
CNOSSOS-EU (road module) computes long-term noise 
Lden in a similar way as compared to the Nordic noise pre-
diction method Nord2000 Road [14] and differently than 
TRANEX [9]. CNOSSOS-EU was developed through  
a Joint Research Center – European Commission project 
(No. 070307/2008/511090 and 070307/2009/549280) and 
has been applied at several locations around EU (e.g. The 
BioShare EU [17]). In contrast to the atmospheric dis-
persion models, European Commission publications [18] 
recommend a specific method, the CNOSSOS-EU for 
the strategic noise mapping (as per the European Noise 
Directive 2002/49/EC from 2002) and health impact 
assessment studies. 

It is generally accepted that noise is not just a stimulus 
but a serious health problem [19]. It is worth noting that 
the following referred are some of the noisiest areas in the 
world. Calcutta is a huge factory environment in India, 
and intense shootings due to celebrations (> 100 dB) make 
it one of the noisiest areas. Karachi, Pakistan (> 95 dB),  
the Mumbai, with nearly 13 million people [19, 20]. Thanks 
to high traffic and severe overpopulation, it is considered 
the noisiest city in the world with sound levels that can 
exceed 100 decibels, also New York (> 95 dB) [21].
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And as cities swell, there are indications that we are hav-
ing a hard time dealing with noise [21]. In the US, research 
from 2017 shows that the poorest urban neighborhoods are 
almost more "polluted" than noise levels by the more afflu-
ent areas. In the neighborhoods of Detroit and Chicago, 
communities with higher proportions of black, Hispanic, 
and Asian residents have higher noise levels than other 
neighborhoods [20]. The UN predicts that by 2050 two-
thirds of people will live in cities. India is expected to have 
another 416 million urban residents now, with China add-
ing 255 million and Nigeria 189 million [19].

Although noise modeling is widely used by the scientific 
society worldwide, noise measurements depict the real con-
ditions that is the main objective of this study, along with 
the percentage of road noise that exceeds allowable limits.

Concluding, emphasis should be placed on the original-
ity of the present paper. Other useful conclusions that dis-
tinguish the present work from all those mentioned in the 
literature are also derived. 

3 Traffic noise impacts
Road traffic noise is defined as noise production from the 
movement of motor vehicles to the road surface. Road 
traffic noise is decreasing throughout the day [22]. In try-
ing to categorize the possible sources of road traffic noise, 
two dominant categories of vehicles are heavy vehicles, 
passenger cars, motorcycles, and mopeds.

Also, the exogenous factors that emit noise from vehicles 
such as horns, stereo entertainment systems, televisors, etc., 
are key to the quality and ability to disturb road traffic noise. 

These exogenous factors are studied as part of the 
resulting emitted noise and not as individual sources. 
The propagation takes place through the air, taking into 
account the state of the propagation medium by calculat-
ing physical parameters such as temperature, humidity 
and geometric amortization due to its distance and angle 
of measurement. Accordingly, depending on the humid-
ity and temperature values,   there is the absorption of the 
emitted noise from the means of propagation and accord-
ing to the distance and angle of view of the source-receiver 
system, the sound decrease is calculated [23].  

There are also three effects of human noise taken into 
account in the design of noise legislation and noise protec-
tion measures, which are as follows [24, 25]:

• disturbance from noise
• the difficulty of communication in a noisy environ- 

ment
• hearing loss

The hearing loss depends cumulatively on the noise 
level and the duration of exposure. The effects of noise on 
the body can be classified into [24, 25]:

• effects on hearing
• non-acoustic effects
Non-acoustic effects mainly concern the nervous sys-

tem, mental functions, circulatory system, human body 
systems. It is known that workers exposed to noise often 
experience hypertension, tachycardia, digestive disorders, 
and difficulty in concentrating, headaches, sleep disor-
ders, fatigue, irritation, hypertension, anxiety as well as 
gastrointestinal, endocrine and other disturbances in their 
behavior [26, 27].

Noise affects the central nervous system causing slow 
reaction time (reflex time) and increased errors. One of 
the factors that hinder the reduction of discomfort is the 
fact that in countries with climatic conditions similar to 
those taking place in Greece several months of the year, 
activities are being developed in open-air areas, while 
the windows of the residences often remain open for long 
throughout the day time-lapses. Another factor is the fact 
that over the past few years, the noise level emitted by 
cars has already been decreased by 8 dB (A) for passenger 
cars and 15 dB (A) for lorries throughout highly demand-
ing modern times. Besides, modern and improved types of 
asphalt result in a 6 dB (A) reduction in noise due to fric-
tion between the tires and the road [22, 28 and 29].

4 Noise in the urban environment
According to the European Union (EU), noise is linked 
to several health problems, but the number of Europeans 
exposed to high levels of noise continues to increase. 
Noise is also harmful to wildlife. EU Member States are 
required to record noise levels in cities, highways, rail-
roads, and airports and to propose plans to address the 
problem [29].

Noise from vehicle traffic, industrial and recreational 
activities is a constantly growing problem. Road traffic is 
a major source of noise in cities, every day nearly 70 mil-
lion Europeans in cities are exposed to noise levels above 
55 decibels from vehicle traffic alone. According to the 
World Health Organization (WHO), long-term exposure at 
such levels may cause increased blood pressure and heart 
attacks [1, 29].

About 50 million people living in urban areas suffer 
from excessive noise levels from night traffic and 20 mil-
lion of them noise from night traffic has a damaging effect 
on their health [29].
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Insomnia is the biggest problem. According to the 
WHO, for a good one-night sleep, continuous background 
noise should be less than 30 decibels, while individual 
noise should not exceed 45 decibels [1, 29]. Other effects 
of noise can be hearing problems, such as tinnitus (sounds 
made by our body, and the patient listens), mental health 
problems and anxiety [3].

Problems are also created for birds and animals. While 
some organizations can adapt to the urban environment, 
there is concern that noise is likely to divert some of their 
usual places of reproduction and feeding. Mixing but also 
the conflict of uses in urban and non-urban environments, 
on the one hand, gives the image of a full-blown envi-
ronment, but on the other hand both serious regulatory 
problems and inadequate administrative control are caus-
ing serious noise pollution problems. Depending on the 
source of noise measures must be taken, but also ways of 
controlling the level of noise emitted [3].

General categories of noise sources can be considered as:
• airplanes
• trains
• cars – bicycles
• health care facilities (licenses for the development 

of treadmills in open-air areas, Machine operation)
• manufactures
• commercial Activities (warehousing etc.)
At a more analytical level, the noise is caused by a noise 

source, continues on a propagation path and ends to the 
receiver. Noise sources that follow can be considered as 
the most important sources of noise generation in an urban 
environment [30]:

• Traffic noise: Noise emitted from vehicle traffic.
• The noise of motorcycles: This is a particular noise 

phenomenon in Greece. The noise comes from man's 
intervention in the exhaust pipe of a vehicle. 

• Airplane Noise: This is the noise from the active 
involvement of the various sources of noise associ-
ated with the operation of the aircraft during take-
off, flight, and landing. 

• Noise from the movement of the fixed track means 
Trains, Electric Railway, Metro, and Tram. 

• Industry, crafts: Noise from the operation of all types 
of machinery (industries, crafts, printing, steel, alu-
mina, dry cleaners, ventilation and ventilation sys-
tems, etc.).

• Noise from other activities: Indicatively, several 
sources of noise are considered to be particularly 
disturbing in the urban environment [30]:

 ○ the noise of outdoor units of air conditioners 
(stationary) 

 ○ the noise of construction sites, building
 ○ the noise of washing machines, garages
 ○ noise from automobile stations
 ○ wind noise
 ○ the noise of the city's biological cleaning centers
 ○ the noise of cinemas, gymnasiums, schools
 ○ the noise of sports facilities (ballots, etc.)
 ○ noise from markets (folk markets, open-air pools, 

etc.)
 ○ noise from alarm and alarm test Areas
 ○ noise from church bells
 ○ airborne or knock-generated noise generated by 

neighboring activities 
Issues of noise are often associated with licensing 

issues, but mainly with noise control issues or the appli-
cation of environmental conditions. However, beyond the 
control and enforcement problems, the current legislative 
framework is incomplete.

EU legislation obliges authorities to inform the pub-
lic about the effects of noise pollution and to get citizens' 
advice on the measures they are planning to address. In 
this way, the auditors can see if the noise management 
measures bring about real improvements and approach 
their elected representatives if necessary [29].

4.1 Seeking noise levels
The World Health Organization (WHO) has set specific 
noise levels to combat traffic noise. These levels refer to 
the external environmental noise, that is, the noise we mea-
sure outside our home. In this way, it is also attempted to 
protect the external areas of human beings, both in private 
areas (balcony, private garden) and communal (parks) [32].

The World Health Organization separates the target 
levels into the following three categories:

(a) Minimum requirements to avoid serious effects on 
human health. The environmental noise level during the 
day should not exceed 65 dB(A) and 55 dB(A) at night.

(b) Average requirements to avoid significant nuisance 
to human serenity, the daytime environmental noise level 
should not exceed 55 dB(A) and 45 dB(A) at night.

(c) Strict requirements for ideal protection in the long 
term, the intended requirements should be for day 50 
dB(A) and nighttime 40 dB(A).

Fig. 1 shows the advantages offered by the location cho-
sen for the installation of the equipment, in terms of the 
near accesses to that point.
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These levels, of course, are very difficult to achieve, 
especially in urban centers. However, it is particularly 
important to pursue such a scenario, as this guarantees the 
minimization of any problem caused to humans by envi-
ronmental noise.

4.2 Maximum traffic noise limits
According to the EU Directive 2002/49/EC of the European 
Council, the Council of 25 June 2002 and the CSD 211773/ 
2012 Official Gazette: 1367/Β'/27.4.2012 "Determination 
of the Evaluation Indicators and Maximum Allowable 
Limits of Environmental Noise Indicators from the oper-
ation of transport projects, technical specifications of spe-
cial acoustic studies of calculation and application (EYYY) 
of noiseless screens, specifications of environmental noise 
monitoring programs and other provisions" as maximum 
permissible ceilings for road noise indicators are defined:

• for Lde or Leq index (day-afternoon) 67 dB(A)
• for Lnight index 60 dB(A)
• for Lden index 70 dB(A)
The total disruption index Lden in decibels (dB) is asso-

ciated with the Lday, Levening, Lnight indices according to the 
following equation: 

Lden
L L Lday evening night
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5 Experimental process
The measurements took place in spring 2020 at a selected 
location of the Other Main Artery “Iroon Polytechniou” in 
Larissa. Specifically, it is a point from which access to the 
main road of the city of Larissa is available. In the satellite 
photo shown below (Fig. 2), the point from which the noise 
level was measured was given and an overall view of the 
area of   interest of the study is given. 

5.1 Equipment 
The equipment used at this stage of the study was selected 
based on a detailed search for the optimal measurement 
device. The device is displayed in Fig. 3:

This is a US instrument that records the sound pressure 
level and is designed for audible measurements both for 
educational purposes and for professionals' occupation, 
studies of professional interest and use for protection in a 
noisy working environment. The basic technical features 
of the extrusion are: 

• USB Features for Easy Installation and Data Interface 
• data 30 to 130 dB 
• Data Recording Capacity up to 129,920 records 
• Selecting Data Sample Rate Records real-time clock 

readings. 
• It has two boot methods: programmed (computer) or 

manual. 
• microphone 0.5 
• Includes 3.6V lithium battery, compatible with 

Windows® software, USB cover, tripod, USB exten-
sion cable and windscreen.

Fig. 1 Target sound levels categories

Fig. 2 Satellite picture was taken at the point where the measurements 
were taken [33]

Fig. 3 Extech 407760: USB Sound Level Datalogger (extech.com) [34]
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5.2 Measurement process 
5.2.1 Sounder installation
The sounder was installed at a selected location, mainly on 
the road and on the facade of Iroon Polytechniou Street, 
this point was taken at this point because this location has 
access to the main road and in close distances the exis-
tence of bright traffic lights, schools and a plethora of 
shops is available.

Fig. 4 shows the advantages offered by the location cho-
sen for the installation of the equipment, in terms of the 
close accesses to that point.

5.2.2 Measuring instrument measurement - Duration of 
measurements 
Extech 407760 was used for taking measurements and was 
defined for the following measurement periods:

- The first measurement took place on Monday 
16/03/2020, at 07:26:19–08:26:19, with a total of 721 mea-
surements. Each measurement was taken every 1 sec, to 
14:12:21–15:12:21 a period of 5 seconds with a total of 
721 measurements, each measurement is taken every 2 sec-
onds and at 17:51:44–18:51:44, with a total of 721 measure-
ments. Each measurement was taken every 5 sec. 

- The second measurement took place on Thursday 
19/03/2020, at 07:26:19–08:26:19, with a total of 721 mea-
surements. Each measurement was taken every 1 sec, to 
14:12:21–15:12:21 a period of 5 seconds with a total of 
721 measurements, each measurement is taken every 2 sec-
onds and at 17:51:44v18:51:44, with a total of 721 measure-
ments. Each measurement was taken every 5 sec. 

- The third measurement took place on Sunday 
22/03/2020, at 07:26:19–08:26:19, with a total of 721 mea-
surements. Each measurement was taken every 1 sec, to 
14:12:21–15:12:21 a period of 5 seconds with a total of 
721 measurements, each measurement is taken every 
2 seconds and at 17:51:44–18:51:44, with a total of 721 mea-
surements. Each measurement was taken every 5 sec. The 
choice of this point has been chosen, as the main interest, 
in this case, is concentrated on sections of the road which 
do not include intersections, which require special atten-
tion due to the particular conditions prevailing.

6 Presentation and analysis of results measurement
Traffic is displayed on Google Maps [33] in different col-
ors. Green means there is no traffic on the road. Orange 
as traffic is relatively high and red or deep red for traffic 
congestion. 

The main activities in the metered area are in commer-
cial shops and not in industries or handicrafts. 

The increased noise levels are due to frequent stops of 
commercial vehicles and the prevailing traffic due to work 
transport. 

Fig. 5 illustrates the traffic movement at various times 
studied using Google Maps Traffic.

Figs. 6–14, below show the sound levels over time, indi-
vidually. The measurements were made at three times a 
day (morning, midday and afternoon) for three different 
days in a week. The three different measurements were 
taken in the exact period, because we need to focus on a 
result directly interrelated. 

Furthermore, the following graphs show the measure-
ments compared to the minimum requirements of WHO  
and the limit of Lde. The graphs below show in detail, under 
the limits of existing legislation, the various noise levels 
measured for the three-time periods per day of the week.

The horizontal axis shows the measurement time and 
correspondingly and the vertical axis shows the noise lev-
els recorded by the equipment. 

Furthermore, an analysis of the noise level findings 
is presented in Tables 1–3 below. The tables below, ana-
lyze, the percentage % of measurements exceeding and 
not exceeding limits, for each day separately, i.e. Monday, 
Thursday, and Sunday for the respective periods. In con-
clusion, Table 4, it appears, the mean value of percentage % 
of measurements exceeding / not exceeding limits, by all 
the days' measurements.

7 Conclusions
The present study aimed to investigate the traffic noise 
in an urban area. The measurements were made in the 
area of Larissa at "Iroon Polytechniou" Street, showing a 

Fig. 4 Advantages of Sounder installation
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Fig. 5 Visualization of road traffic, according to Google Maps Traffic [33]

Fig. 6 Morning measurement – Monday

Fig. 7 Midday measurement - Monday
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Fig. 8 Afternoon measurement - Monday

Fig. 9 Morning measurement – Thursday

Fig. 10 Midday measurement - Thursday

Fig. 11 Afternoon measurement - Thursday
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Fig. 12 Morning measurement – Sunday

Fig. 13 Midday measurement - Sunday

Fig. 14 Afternoon measurement - Sunday

Table 1 Percentage % of measurements exceeding / not exceeding 
limits - Monday

Percentage % of measurements: Morning Midday Afternoon

Exceeding the Lde index limit 100 95.97 65.19

Not exceeding the Lde index limit 0 4.03 34.81

Exceeding the minimum 
requirements of WHO 100 95.98 69.90

Not exceeding the minimum 
requirements of WHO 0 4.02 30.10

* European Parliament and Council Directive 2002/49 / EC and CSD 
211773/2012 Official Gazette: 1367/B'/27.4.2012 - Lde limit 67 (dB),

** World Health Organization Targets - Minimum Day Requirements 
65 (dB)

Table 2 Percentage % of measurements exceeding / not exceeding 
limits – Thursday

Percentage % of measurements: Morning Midday Afternoon

Exceeding the Lde index limit 45.49 37.73 57.42

Not exceeding the Lde index limit 54.37 62.27 42.58

Exceeding the minimum 
requirements of WHO 62.83 57.42 69.63

Not exceeding the minimum 
requirements of WHO 37.17 42.58 30.37

* European Parliament and Council Directive 2002/49 / EC and CSD 
211773/2012 Official Gazette: 1367/B'/27.4.2012 - Lde limit 67 (dB),

** World Health Organization Targets - Minimum Day Requirements 
65 (dB)
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significant overrun during the day (morning, afternoon and 
afternoon), in terms of the limits established under the EU 
Directive 2002/49/EC of the European Council, June 2002 
and the KYA publication (211773/2012 Official Gazette: 
1367/B'/27.4.2012), along with WHO specifications.

As it is perceptible from the results of the measurements 
presented in this research, a significant percentage of the 
noise observed on a central road of one of the largest cities 

of Greece, is above the limits EU directive has set. This 
percentage is even more out of thresholds, with regards to 
WHO regulations.

In order to create a noise map, future research in this 
field, should be conducted in other Greek cities as well. 
The main goal of this and future relevant studies, is to lead 
local authorities to comprehend road noise levels and take 
mitigation measures responsively. 

Table 3 Percentage % of measurements exceeding / not exceeding 
limits – Sunday

Percentage % of measurements: Morning Midday Afternoon

Exceeding the Lde index limit 4.16 1.39 1.39

Not exceeding the Lde index limit 95.84 98.61 98.61

Exceeding the minimum 
requirements of WHO 5.83 1.80 2.91

Not exceeding the minimum 
requirements of WHO 94.17 98.20 97.09

* European Parliament and Council Directive 2002/49/EC and CSD 
211773/2012 Official Gazette: 1367/B'/27.4.2012 - Lde limit 67 (dB),

** World Health Organization Targets - Minimum Day Requirements 
65 (dB)

Table 4 Mean value of Percentage % of measurements exceeding / not 
exceeding limits, by all the days’ measurements

Percentage % of measurements: Morning Midday Afternoon

Exceeding the Lde index limit 49.88 45.03 41.33

Not exceeding the Lde index limit 50.07 54.97 58.67

Exceeding the minimum 
requirements of WHO 56.25 51.73 47.48

Not exceeding the minimum 
requirements of WHO 43.78 48.27 52.52

* European Parliament and Council Directive 2002/49/EC and CSD 
211773/2012 Official Gazette: 1367/B’/27.4.2012 - Lde limit 67 (dB),

** World Health Organization Targets - Minimum Day Requirements 
65 (dB)
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