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THE INFLUENCE OF TRAFFIC NOISE ON THE OF THE QUALITY 

OF LIFE IN THE URBAN ENVIRONMENT 
Slobodan Makragić1 Aleksandar Mićović 2 

Abstract: The paper presents the current legal regulations related to the influence of noise in a communal 

environment and the procedures of its measuring in order to obtain objective information on the level of noise in 

certain parts of urban environment. The example is given of a segment of noise level measuring within the area 

of a city road in front of residential buildings. 
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1. INTRODUCTION 

From the ecological point of view, in addition to industrial complexes, vehicles driven by internal 
combustion engines can be classified as the greatest pollutants of the environment. As an unwanted 
result of intensive traffic there is air pollution with combustion byproducts in our environment, such as 

carbon monoxide (CO), hydrocarbons (HC) and nitrogen oxide (NOx), as well as soot particles. The 
negative influence of synthetic and mineral oils and greases should be added to this, which in the 
majority of cases are non bio-degradable. Further, one of the most dominant negative impacts on 
human health in urban environments is produced by noise and vibrations occurring when motor 
vehicles are moving as a part of intensive traffic. 

2. NOISE 

2.1. Character of noise within time and frequency domains 

Depending on the character of noise within time domain, the following types of noise are 
distinguished: 

 Continuous noise – noise of relatively constant level with variations up to 5 dB 

 Variable noise – noise of changing level with variations over 5 dB 

 Intermittent noise – the noise coming from a source operating in cycles where the noise 

level increases and decreases quickly 

 Impulsive noise – the noise coming from an impact or explosion where one or more 
increasing peaks appear which last less than 1s. 

Depending on the character of noise in frequency domain, the following types of noise are 
distinguished: 

 broad band noise – with approximately even distribution of sound energy in a wider 
frequency range 

 narrow band noise – the noise whose sound energy is distributed within a narrower 

frequency range 

 tonal noise – the noise that contains most of the sound energy at discreet frequencies [1].  
 

2.2. Noise level 

In addition to recognizing the character of noise correctly, it is also necessary to calculate 

accurately its intensity in certain places in order to protect successfully against its unwanted 
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consequences. Noise levels are calculated applying international or national standards which define the 
calculation algorithms. The main reasons to introduce sound/noise levels can be classified as follows:  

 Large dynamic range of human ear audibility, it ranges from 10-12 (threshold of hearing) to 1 
W/m2 (threshold of pain); 

 A linear scale makes it difficult to detect sound events because the number of common sound 

events on the scale is small; 

 The logarithmic nature of ear sensitivity requires the representation of the magnitude of sound 
events by the specifics of the human ear. 

Measuring the objective sound level means measuring the effective sound pressure value.  In that 
case, the frequency characteristic of the measuring system is flat in the entire audio frequency range, 
so that by measuring the objective level in dB no information is obtained about the frequency content 
of the sound signal. Three weighting curves, or correction characteristics, are standardized to calculate 

the subjective sensation of sound volume: A, B and C. 
The weighting curve gives certain frequencies or frequency ranges greater or lesser importance, 

i.e. ‘weight’, thereby harmonizing the effect on a person with the sensitivity of the hearing organ to 
sound. Standardized weighting curves are obtained from equal loudness curves through inversion 
around 1000 Hz frequency: 

 Weighting curve A corresponds to inverted curve of 40 phon  

 Weighting curve B corresponds to inverted curve of 70 phon 

 Weighting curve C corresponds to inverted curve of 100 phon. 
 
Measuring of the subjective sound level is achieved by only one of the presented curves. The 

name of the curve is entered next to the unit of measure: [dB(A)], [dB(B)] or [dB(C)] [2]. 
 

2.3. Legal regulations 

In the Republic of Serbia the provisions of the Law on Protection from Noise Pollution in the 
Environment are applied, which is published in the Official Gazette of the Republic of Serbia, no. 

96/2021 [3]. This law provides for definition of subjects and areas to be protected from noise 
pollution, measures and terms of environmental protection from noise, as well as the conditions under 
which noise can be measured. Protection from noise pollution in the environment is provided by 
determining the conditions and undertaking the measures of protection from noise pollution and refers, 
among other things, to: 

 Measuring and assessment of noise level in the environment 

 Assessment of harmful effects of noise on human health. 

Regulation on Noise Pollution Indicators and Negative Effects on the Environment published in the 
Official Gazette of the Republic of Serbia, No. 75/2010 [4] defines conditions of environmental noise 
measuring and assessment. Noise indicator is an acoustic unit used to describe environmental noise 
and it is related to the harmful effect of noise. It is expressed by dB(A) unit. The main noise indicators 

are: 

 the indicator expressing noise disturbance for 24-hour time period, or day-evening-night sound 
level Lden (total noise indicator); 

 indicator used to describe noise disturbance during day Lday (daytime noise indicator); 

 indicator used to describe noise disturbance in the evening Levening (evening noise indicator); 

 indicator used to describe noise disturbance during night Lnight (night time noise indicator). 
 

24-hour time period in terms of this Regulation is divided into three reference time intervals: day lasts 
12 hours (from 6 to 18), evening lasts four hours (from 18 to 22) and night lasts 8 hours (from 22 to 6). 

Lden noise level in decibels dB(A) is defined by the following equation: 

  (1) 
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Applicable level of noise LRAeqT in decibels dB(A) is the equivalent A-weighted level during the 
determined time interval, to which corrections are added due to the noise characteristics. 

     (2) 
where: 

 LAeqT – is equivalent A-weighted level during the determined time interval 

 Ki – are corrections due to the presence of tone, impulse or other noise information. 
 

The manner of determining the relevant levels and corrections is determined by SRPS ISO1996-1 and 
SRPS ISO 1996-2 standards [5,6]. Limit values of the noise indicator (refer to the total noise 
originating from all sources of noise at the observed location) in the open space are given in the 
Regulation on Noise Pollution Indicators and Negative Effects on the Environment (Official Gazette 
of the Republic of Serbia, No. 75/2010). Limit values for day and evening are the same and refer to the 
basic noise indicators and the relevant noise level. For the city center, zones along highways, main and 
city road, the limit daily value is 65 dB(A). 

Defining the monitoring interval is determined by the type of noise. As a rule, the minimum 

monitoring interval must be long enough to cover the entire cycle of changes in the sound pressure level 
of the observed noise. In the case of variable noise, the sound pressure level is measured during the day 
in at least three measurement intervals, and during the evening and night in two intervals, with each 
interval lasting at least 15 minutes. When measuring road traffic noise, the measuring point should be at 
least 5 m away from the edge of the roadway, it this is feasible. Before defining the total noise at the 
selected measurement points, it is necessary to determine the character and level of emission of specific 
noise sources. For this purpose, it is necessary to perform frequency analysis by third octave bands on 

the basis of which the presence of prominent tones in the observed noise can be determined. 

The measurement time, parameters, as well as the type and range of measurement are determined 
depending on the acoustic characteristics of the specific noise source under investigation and the 
purpose of the measurement. The purpose of the measurement is to determine the relevant level of 
total noise at the established measurement points for reference time intervals. If the impact of residual 
noise on the measurement results is insignificant (the difference between the total noise level and the 
residual noise level is greater than 10 dB in all reference measurement intervals), the measurement can 
be performed in only one reference measurement interval and based on the determined relevant level 
the assessment in other reference time intervals can be done. Direct measurement of the equivalent 
level, Leq, is possible when the noise is constant or time-varying, as is the case with road traffic and 

industrial plant noise. 

For short-term level averaging, the equivalent level should be measured for at least 10 minutes, in 
order to average the changes in propagation caused by meteorological changes. In the case of variable 
noise, the minimum time period should be 15 min. In order to describe the noise, in addition to the 
equivalent noise level, the character of the noise in the time and frequency domains is also important. 
The noise character determines the corrections that should be added to the measured equivalent noise 
level in order to determine the relevant noise level. 

The equivalent noise level determined by applying the A-frequency weighting curve is not 
sufficient for evaluating noise characterized by the presence of prominent tones and impulses or the 
noise which has a pronounced low-frequency content. In order to estimate the response of humans to 
long-term noise disturbance with any of these particular characteristics, a decibel correction is added 
to the A-weighted equivalent level. The relevant level of total noise is used as a basic indicator for the 

assessment of noise disturbance and comparison with limit values. For its determination in a defined 
time interval, in addition to the equivalent noise level, knowledge of the following parameters is also 
required: 

 Duration of rated noise 

 Content of prominent tones 
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 Content of impulses 

 Duration of reference time intervals. 

When tone, impulse and other information appear simultaneously, only one addition is added and 
that is the largest one, as well as a correction for reducing the rated noise to the reference time: 

 
        (3) 
where: 
Ln    - is the assessment level, 
LA,eq – is the energy equivalent permanent A-level of rated noise  

K     - is the correction value due to the presence of tones, pulses or other sound information. 
 

Values of individual corrections (according to noise character and sources) for determining the 
relevant noise level and total noise indicator are recommended by the SRPS ISO 1996-1 standard and 
are given in Table 2. The results of noise measurement, i.e. the relevant noise level, obtained as a 
decimal number, are rounded to the nearest number, by discarding a decimal number less than 5, and 
the result with a decimal number equal to or greater than 5 is increased to the first next value. 

Determining compliance is carried out by controlling the permitted noise level in the environment in 
which a person resides (expressed as A weighted level in dB), according to the noise levels prescribed 
in Tables 3 and 4 of the Regulation on Noise Pollution Indicators and Negative Effects on the 
Environment (Official Gazette of the Republic of Serbia, No. 75/10) [4]. 

3. MEASURING PROCEDURE AND PRESENTATION OF RESULTS 

Further in the text we shall present an illustrative example of noise level measurement in the 
environment in the area of a city road in front of a residential building at the address Vojvode Stepe 
444 in Belgrade (Figure 2). The measurement was carried out as a part of accreditation verification 
process by the Ministry of Agriculture and Environmental Protection. The source of the noise in 
question was road traffic in the said street. The control was carried out in daily conditions at one 

measuring point, the measuring conditions being presented in Table 1. 
 

Table 1 – Measuring conditions  
Building location: Belgrade, Vojvode Stepe 444   

Measuring point: 

In the middle of the entrance to the yard (vehicle entrance without a gate, 4 m 

wide), 10 m from the residential building and 5.5 m from the beginning of the 

traffic lane 

Description of measuring 

point: 

The microphone is placed at a height of 1.5 m from the asphalt surface, directed 

towards the noise source, the measurement site is shown in Figure 2. 

Noise source: 
Noise is produced by motor vehicles (passenger) in Vojvode Stepe street (asphalt 

surface) 

Description of noise emitted by 

the sources:  

 

 Over time: continuous (periodically) variable 

 By frequency content: broadband 
(time course and frequency analysis of the recorded noise are given in Figures 

3 and 4 respectively) 

Terrain characteristics: The measurement was performed on dry traffic lanes and ground surfaces 

Date and period of control: from 11:00 to 11:15 on July 08, 2021 

 

  
Figure 1 – Registered signal of acoustic calibrator at B&K 3637B system – a) before and b) 

after measuring environmental noise 
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Measurements were made using a portable noise monitoring system, Brüel&Kjær type 3637B and 

a ½” condenser microphone, type 4189. Before and after the noise level control procedure, the 
accuracy of the measuring chain was checked using an acoustic calibrator – B&K 4231 (class 1) 

(Figure 1). The achieved response of the system before and after the measurement was 93.8 dB (re 20 

Pa). Given that the realized responses of the system before and after measuring the communal noise 
were equal to the expected, no correction of the measurement results was needed. 

 

  
Figure 2 – Measuring point 

 
Table 2 – Results of measurement in daily conditions 

Time and interval of measuring (Tm): from 11:00 to 11:15 on July 08, 2021, Tm = 15 minutes 

Meteorological data: 
 outdoor: clear, no precipitations, t =  31 oS, relative humidity = 74 %, 

p = 985 mbar, wind speed = 0.1 – 0.2 m/s (direction SE/NW) 

Selected adjustment of measuring system: 
 time F-weighted curve 

 frequency A-weighted curve 

Equivalent noise level [dB(A)]:  LAeq, 15 min = 66.0 

Statistical data [dB(A)]: 

LAFmin   = 43.7 
LAFmax  = 84.9 

LAF1 %  = 76.0 

LAF5 %  = 72.2 

LAF90 % = 47.5 
LAF95 % = 46.0 

LAF99 % = 44.0 

Number of registered vehicles passing: 
 light vehicles (passengers and delivery): 240 

 heavy vehicles: / 

Measured noise correction amount [dB]: K = 0 

Corrected equivalent noise level [dB(A)]: LRAeq, 15 min = 66.0 

Based on the measurement results given in Table 2 as well as Figures 3-5, it was concluded 
that the relevant level of total noise at the measurement site for the observed daily interval 
EXCEEDS the limit value of noise in the environment defined by the Regulation on Noise 
Pollution Indicators and Negative Effects on the Environment (Official Gazette of the Republic of 
Serbia, No. 75/10). 

 

 
Figure 3 – Diagram of variation of level of sound pressure during test noise measurement 

(determining time flow) 
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Figure 4 – Diagram of measured equivalent noise levels by 1/3 octave bands during the test 

measurement (determining the frequency content of noise) 

 

 
Figure 5 – Report of B&K 3637B system for realized noise measurement in daily conditions 

4. CONCLUSION 

Noise has a significant impact on the quality of life and in this sense, according to the definition 
of health by the World Health Organization (WHO), it appears as a health problem [7]. It has been 
proven that noise represents one of the significant factors of neuroticism of the personality, and 
neuroses are among the leading diseases today, especially in urban areas. The Law on Protection from 
Noise Pollution in the Environment foresees a deadline for the preparation and adoption of strategic 
noise maps of the main roads, no later than June 30, 2024. Action plans for environmental noise 

protection from Article 22 of this law shall be adopted no later than one year after the adoption of the 
strategic noise maps. In order to achieve this, it is necessary to carry out a large number of 
measurements with high reliability of the obtained results, by authorized organizations in a relatively 
short period of only two years. The big question remains whether the action plans to be adopted by the 
Republic of Serbia, that is, by the local self-government units, will solve the evident excesses of the 
permitted levels in urban areas. 
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