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Traffic-related noise pollution
in the town of Szczecinek (Poland)

Abstract: Increased intensity of automotive traffic has a negative impact on the human body, and on the safety and
comfort of living. The hazards of transportation are primarily associated with road accidents, air pollution, noise and
transport blockages. The present study includes a temporal and spatial analysis of the intensity of traffic-related noise in
the summer season of 2015 in the tourist part of the town of Szczecinek. In addition, it includes a comparative analysis
of the noise levels and traffic volumes in Szczecinek against the background of the village of Iwin. Assessment of noise
pollution was carried out at a total of 37 different sites, both on working days and at weekends. A spatial image of noise
intensity in the central part of Szczecinek was obtained, and sites with excessive levels of traffic noise were flagged. These
locations are particularly burdensome to residents and cause a decrease in the tourist value of the city. Our tests confirmed
the advisability of building a beltway for Szczecinek.
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1. Introduction
In geographical space, the most troublesome
source of noise is road transport. Seventeen
percent of Poland’s area are affected by roads
(Rymarz et al., 2012). Noise is harmful to
human health, as it reduces work efficiency,
hinders rest and increases the risk of accidents.
The average daily annual traffic of motor vehicles (GPR, 2001, 2016) in the years 2000-2015
on the national road network increased from
7,009 to 11,178 vehicles per day, by an average
of 59 percent. At the same time, passenger car
traffic extended to 62 percent, and truck traffic
to 82 percent. Increasing volumes of car traffic result in higher noise levels in the vicinity
of transport routes. Noise generated by motor
vehicles depends to a large extent on the structure of traffic (types of vehicles). As a consequence of road transport, changes occur in the
health of people subjected to noise emissions.
According to a report by the European Environment Agency (EEA, 2000, 2014), approximately 125 million residents of the European
Union may be exposed to medium levels of
long-term exposure to noise generated by road

traffic exceeding 55 dB, of whom more than 37
million people are exposed to noise levels above
65 dB. Negative effects of noise are felt by every
third resident of Europe (WHO, 2011). Residents of Szczecinek most often indicated the
impact of car traffic as the most uncomfortable
factor (Piątkowski and Kraczkowski, 2016).
Under Directive 2002/49/EC of the European
Parliament and the Council of Europe (June 25,
2002), noise is classified as a pollutant against
which the same measures should be taken as
against other pollutants. Relevant provisions
also exist in Polish law: in the Environmental
Protection Law (Dziennik Ustaw, 2001, Nr 62,
poz. 627) and in the Notice of the Minister of
the Environment regarding permissible noise
levels in the environment (Dziennik Urzędowy,
2007, Nr 120, poz. 826, Dziennik Urzędowy,
2014, poz. 112).
Constantly developing cities mean that safe
levels of noise emission accepted by the human
body are under threat. The aim of the present
study was to determine the spatial diversity of
noise in Szczecinek and to identify places par-
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ticularly contaminated by traffic-related noise.
The tests were carried out in the most attractive tourist area of the city – the Old Town, and
the zone of the Town Park by Lake Trzesiecko.
The area of Szczecinek that was analyzed is
characterized by varied residential buildings
(including single and multi-family units) and
a recreation and tourist zone with a diversi-
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fied neighborhood of wooded green areas. The
urban green zone in the area under study, due
to its limited spatial coverage and large dispersion, did not have a significant impact on the
spread of noise. The background reference for
the study was the level of noise recorded in the
Commune of Grzmiąca, between the villages of
Iwin and Storkowo.

2. Research material and methods
The object of the study was the city of Szczecinek (over 40,000 inhabitants) located in
the West Pomeranian Voivodeship. Traffic-related noise in Szczecinek is generated mainly
by local and transit traffic. Important transport
routes run through the city, including national
roads no. 11 and 20, and provincial road no.
172. In the years 2000-2015, on the order of
the General Director of National Roads and
Motorways, a General Measurement of Traffic Intensity was carried out on the existing
national road network in Poland (GPR, 2001,
2006, 2011, 2016). The parameters and characteristics of the traffic thus obtained pointed
to a steady increase in the number of vehicles
on road No. 11 – from over 10,000 vehicles to
over 13,500 vehicles per day (Fig. 1). In the
multi-annual period analyzed, the average
daily number of vehicles increased by 31 percent, including passenger cars by 51 percent,

and trucks by 35 percent. The research carried
out in 2009 as part of the European transport
project CiViTAS Renaissance (Piątkowski
and Kraczkowski, 2016) enabled the creation
of a forecast of peak traffic volumes for Szczecinek. It also assessed the average daily noise
emission for daytime in 2015. For the center of
Szczecinek, renovation and construction works
were planned and carried out improve the
acoustic and transport-related situation. The
forecast assumed a reduction in the number of
cars and trucks by 29 percent, among others
by constructing a beltway for the town. At that
time (GPR, 2011, 2016), the average daily traffic on National Road no. 11 running through
Szczecinek increased by six percent (Fig. 1). It
should be noted that the structure of the traffic
had changed: the number of passenger cars had
increased by 18.8 percent, whereas the number
of trucks had decreased by 13.8 percent.

Figure 1. Average annual daily traffic in Szczecinek on National Road no. 11, between kilometer markers at
112.565 km and 114.783 km, measurement point 60502: A – trucks, B – passenger cars (Prepared based on GPR,
2001, 2006, 2011, 2016).
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The forecast also assumed, a reduction of
the average daily noise emission for the daytime by a range of 0.5 dB to 11.9 dB in the
center of Szczecinek by the year 2015. It was
supposed to happen as a result of a change
in traffic intensity and the structure of the
vehicle stream. The calculated annual average
noise emission level after taking into account
the background in the peak hour of the day
for 2009 in Szczecinek ranged at individual
locations from 58.9 dB to 65.9 dB (Rak et al.,
2010; Piątkowski and Kraczkowski, 2016). The
noise measured in 2009 in agricultural areas
located far from roads and airports was 40.2
dB (Wójcicki et al., 2011).
To verify the above assumptions, direct field
tests were conducted on August 16-24, 2015.
32 measurement sites were selected within the
city, both at the main arterial roads and along
estate roads (Fig. 2). For the same period, five
sites were also designated in rural areas, in the
commune of Grzmiąca, on the section of Poviat
Road no. 17624 between the villages of Iwin
and Storkowo (Fig. 2). The results of these mea-
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surements were treated as background values,
not exposed to the impact of heavy traffic.
The sites in Szczecinek (Fig. 2) were selected
by taking into account the local conditions.
Attention was paid to representing both places
that were particularly exposed to traffic noise
emissions (e.g. Gdańska Street, Sikorskiego
Street, Jana Pawła II Street, and Ordona Street)
and places distant from sources of noise (e.g.
recreational areas: a beach, a wooded park).
A section of the road between Iwin and
Storkowo was selected in the Commune of
Grzmiąca. In total, 1,032 measurements were
made at one-hour intervals (872 in Szczecinek,
160 in Iwin), from 9:00 AM to 5:00 PM, of
which 318 measurements during working days,
300 measurements on Saturday and 414 on
Sunday.
Noise levels in Szczecinek and Iwin were
measured based on the method of direct measurements of noise levels by sampling. The
measurements were taken using the SoundTest-Master 082.070A (Laserliner) digital
sound level meter, meeting the requirements of

Figure 2. Locations of the noise intensity measurement sites in the Poviat of Szczecinek: the City of Szczecinek
and rural areas in the Commune of Grzmiąca: A- the sites in 2015, B – the sites in the years 2008-2009 (Rak et al.
2010; Piątkowski and Kraczkowski 2016), C – the sites in 2009 (prepared based on WIOŚ, 2010).
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DIN EN 61672-1, Class 2. The measurements
were carried out on the basis of the guidelines
contained in the Regulation of the Minister
of Environment on the requirements for conducting level measurements of a substance or
energy in the environment by the administrator of a road, railway line, tram line, or airport
(Dziennik Urzędowy, 2011, Nr 140 poz. 824).
To avoid the impact of atmospheric conditions,

the measurements were taken at air temperatures higher than 5°C, at wind speeds up to 5
m/s and in the absence of precipitation. The
measurement device was placed at a height of
2 ± 0.2 m above ground level and was directed
perpendicular to the axis of passing vehicles.
The recording time of each measurement was 1
minute. The minimum, average and maximum
values were recorded.

3. Results
The assessment of noise intensity in Szczecinek
and Iwin was based on the admissible values
specified in the announcement of the Minister of the Environment (Dziennik Urzędowy,
2014, poz. 112) of October 15, 2013, amending the regulation on permissible noise levels
in the environment. Permissible noise levels in

the environment caused by particular groups
of sources for the type of terrain tested, in the
reference period equal to 16 hours (daytime),
amount to 65 dB. The results of direct measurements of the noise level caused by road
traffic in Szczecinek and Iwin are shown in
Table 1.

Table 1. Transportation-related noise levels [dB] recorded at the sites in Szczecinek and Iwin, from Aug. 16 to 24,
2015 (the authors’ own study)
Location

Weekdays

Saturday

Sunday

min.

avg.

max. min.

avg.

max. min.

avg.

max.

57.1

68.6

86.9

52.9

73.1

95.1

41.2

60.1

73.9

Szczecinek: other main roads and intersections 52.9
sites 2-6, 13, 15, 19-23, 26, 28, 31

66.9

93.8

40.0

65.3

94.7

41.3

57.2

80.4

Szczecinek: residential roads, parking lots
sites 4, 17, 18, 27, 29

52.4

60.3

72.2

44.3

64.3

89.9

38.4

52.3

76.3

Szczecinek: recreation areas – beach, park
sites 14, 16, 30, 32

46.4

55.3

61.8

49.4

64.7

88.6

38.3

51.8

88.7

Iwin: farmland and forest areas
sites 33-37

34.1

43.4

55.3

31.8

38.3

46.4

34.2

43.7

77.9

Szczecinek: roads no. 11, 20, and 172
sites 1, 7, 8, 10-12, 24, 25

The standards were exceeded in the vicinity
of transit roads (8 sites) and other major roads
and intersections (15 sites), both during working days and on Saturdays (Table 1, Fig. 3). The
maximum noise levels recorded at the time
ranged from 86.9 dB to 95.1 dB.
In 2015, increased noise in urban traffic in
Szczecinek was particularly troublesome near
Szczecińska Street (site 1, average noise level of
70.1 dB), Gdańska Street (sites 10-12, average
noise level of 70.3 dB) and Sikorskiego Street
(sites 7 and 8, average noise level of 66.3 dB).

Transit through the city occurs via these roads.
High noise levels were also recorded in the
vicinity of other major roads and intersections
in Szczecinek, ranging from 66.9 dB on weekdays to 61.0 dB on weekends. The best acoustic
conditions in Szczecinek were observed near
residential roads (an average of 58.1 dB) and in
the recreational zone of the beach and within
the parks (an average of 56.7 dB). At the same
time, the noise level in agricultural areas near
Iwin was 41.5 dB on average. In urban conditions, the burden of traffic noise is almost
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Figure 3. Average noise intensity levels in Szczecinek in august 2015: A > 70 dB, B >65÷70 dB, C >60÷65 dB,
D >55÷60 dB, E <55dB (the authors’ own study).

impossible to eliminate. The acoustic climate
in Szczecinek, surrounded by roads 11, 20
and 172, is not satisfactory. Permissible sound
intensity standards are exceeded for street sections by an average of up to 5.1 dB, and at certain points by an average of even 8.7 dB (site 11
at Gdańska St.).
The noise level in rural areas measured
between 2015 between Iwin and Storkowo was,

on average, 41.5 dB (Table 1). These values are

comparable to the results for 2009 (Wójcicki
et al., 2011). The average daytime intensity of
car traffic in 2015 in Iwin ranged from twenty
vehicles per hour on Sunday, through 36 vehicles per hour on Saturdays, up to 51 vehicles
per hour on business days. The share of heavy
goods vehicles ranged from 2.3 percent on
weekends to 25.7 percent on weekdays.
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4. Discussion and conclusions
The results of the measurements taken in
August 2015 are higher than the results from
2008-2009 (Rak et al., 2010; Piątkowski and
Kraczkowski, 2016). From December 2008 to
September 2009, the noise levels registered at
Mickiewicza Street (site P3) indicated an average annual daytime noise emission of 59.8 dB.
In 2015, the average noise level in this area (site
15) was 59.2 dB. At 28 Lutego Street (site P4)
in 2008-2009 the average noise level was 61.4
dB, while in 2015 (site 19) it was 63.1 dB. At
Kardynała Wyszyńskiego Street (site P5) the
level had increased from 65.9 dB in 2008-2009
to 66.7 db (site 23) in 2015. A similar situation
occurred in Jana Pawła II Street (site P6), where
noise levels from 2008-2009 were 63.9 dB and
in 2015 (site 25) they already reached 64.4 dB.
Sites P3-P6 are located in the vicinity of
major roads and intersections and at some distance from transit routes no. 11, 20, and 172.
Both in 2008-2009 and in 2015 the average daytime noise level here was 62.8 dB. These results
fall within the permissible values (Dziennik
Urzędowy 2014, poz. 112). It should be noted
that both on business days and on Saturdays the
values exceed the permissible standards by 1.9
dB and 0.3 dB respectively.
In 2009, the Voivodship Environmental
Protection Inspection in Szczecin carried out
long-term measurements of traffic noise in
Szczecinek at two sites, on the common section
of national roads No. 11 and 20, at Cieślaka
and Sikorskiego streets (Przybycin et al., 2010;
WIOŚ, 2010). These measurements were taken
using automated stations for monitoring noise

by means of continuous measurement. For
the site at Cieślaka Street (Fig. 2, site W1) the
long-term average sound level was recorded at
68.0 dB. At the site at Sikorskiego Street in 2009
the average long-term noise level was 69.6 dB
(Fig. 2, site W2). In 2015, at sites 7, 8, and 10,
the average noise level was also 69.6 dB and it
exceeded the permissible standard by 4.6 dB.
The overall level of traffic noise is affected
by the volume of traffic, the speed of vehicles
and the share of heavy trucks in the total flow.
In the case of Szczecinek, transit-related traffic
is both the main nuisance and the chief source
of transport-related noise. In the coming years,
it is likely that the acoustic conditions in the
city will improve due to the construction of the
beltway. One way to reduce noise and improve
safety is also to ensure a sufficiently low vehicle speed. It is necessary to take comprehensive
measures, including appropriate marking of
roads and introduction of physical traffic calming measures, such as elevated intersection surfaces, and elevated central lanes. The use of traffic calming measures within the former transit
routes in Szczecinek will help to reduce noise
from traffic, improve the safety of users and the
comfort of living of residents of the areas in the
immediate vicinity of traffic routes. However,
simply calming the traffic without reducing
its intensity will not significantly reduce traffic
noise in the center of the city. The results presented in this article confirm the need to reduce
noise and the advisability of building a beltway
on the outskirts of the city.
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