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ROAD TRAFFIC DISTRIBUTION ON PUBLIC HOLIDAYS AND
WORKDAYS ON SELECTED ROAD TRANSPORT NETWORK ELEMENTS

Summary. As a rule, the road traffic volume distribution in particular hours on
working days shows certain patterns on specific types of roads. Public holidays during
the year cause disturbances and differences in the distribution of the daily traffic volume
compared to working days. The road traffic volume distribution during the day is very
important in the analysis of phenomena occurring in terms of road traffic. Knowledge of
the values of traffic volumes during the day and their variability allows for the
determination of a number of measures and parameters assessing traffic conditions
prevailing on the elements of transport networks. Knowledge and understanding of
changes in the distribution of traffic volume during a day are crucial for many aspects of
transport engineering, such as road traffic control, road safety, and forecasting the traffic
volume. This article evaluates the differences in the road traffic volume distributions
during the day between public holidays and working days. The analysis was performed
for selected intersections located in the city of Gliwice. The results of the statistical test
show that on public holidays, there was less traffic volume compared to working days.
The greatest decrease in the value of traffic volume occurred on 3rd May, 25th, and 26th
December. This decrease ranged from 27.24% to 35.67%. It can be noticed that for all
analyzed intersections, the smallest differences in the values of traffic volumes between a
public holiday and a working day occurred on 1st November. Additionally, the nature of
the impact of public holidays on the road traffic volume on days before and after public
holidays was examined. The nonparametric hypothesis testing method was used to
investigate changes in the road traffic volume patterns caused by public holidays. The
results of Friedman's test show and confirm that there are differences in traffic volumes
on the day before and after a public holiday and an average day.

1. INTRODUCTION

Nowadays, significant road traffic volume is observed on transport networks, which often leads to
road congestion, decreased level of road safety, and increased negative impact of transport on the
natural environment. Transport infrastructure in urbanized areas, which is an important element of the
structure of the transport and spatial network of the city, should be adapted to the changing conditions
of road traffic. The critical points of these networks are road intersections, the capacity of which
determines the efficiency of traffic flow through a given intersection. Therefore, there is a need for
continuous research and measurements of road traffic volume on the transport network. Information
obtained from correctly conducted measurements and tests makes it possible to positively resolve
unfavorable traffic conditions. Traffic volume measurements are most often carried out to modernize
and expand as well as introduce changes to the organization of traffic on the transport network.
The results of traffic volume measurements are used to prepare traffic forecasts and transport studies,
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improve the quality of services offered by public transport, improve parking conditions and the level
of road safety, and calculate the capacity of roads and streets. It is recommended to measure the traffic
volume in the city transport network on Tuesdays, Wednesdays, and Thursdays. On weekends, i.e.,
Saturdays and Sundays, traffic is characterized by a different daily schedule, while days of the week
such as Mondays and Fridays are affected by weekends (different daily traffic patterns on Fridays
resulting from weekend trips and on Mondays resulting from weekend returns). Also, on public
holidays and holidays, due to the different distribution of traffic volumes, no measurements and tests
of road traffic are carried out. Moreover, traffic volumes are not measured in the winter months due to
bad weather conditions.

Traffic volume studies are mainly carried out to design transport infrastructure and traffic
organization, but also to analyze traffic as a sociological phenomenon. Traffic intensity fluctuates in
individual periods of the day, weekdays, and months of the year [1, 2]. It depends on the location of
the examined infrastructure element, road type, and type of vehicle [3]. Moreover, because of the
changes in the traffic volume value, the distance traveled and the travel time during journeys on the
transport network are varied [4]. This is mainly due to the fact that during the working period, these
are mainly trips made to/from work, school, university, or other necessary trips in everyday life, such
as healthcare, shopping, etc. These trips are usually characterized by short to moderate distances and
travel times. For weekend and vacation trips, the purpose may be to visit family, friends, recreation,
tourism, etc. In such cases, these trips are both longer in distance and time. On the other hand, the
most common travel destinations on a public holiday are family and social meetings. These journeys
are often longer in distance and time compared to journeys made during the working days. All such
movements along the transport network generate an increase in road traffic.

Measurements, studies, and analyses of road traffic have been the subjects of numerous, multi-
faceted scientific research. In the literature on the subject can be found research works dedicated the
influence of various factors on the traffic volume values. They are, e.g., weather conditions or non-
working days. From the research on the influence of weather conditions on traffic intensity presented
in the work of M. Cools et al. [5], it can be concluded that snowfall, rainfall, and wind speed lead to
lower traffic volumes, while high temperatures increase the traffic volume on the transport network.
Another research work proving the influence of weather conditions on traffic volume was presented by
H. Roh et al. [6-9], in which the authors also applied a non-parametric method. The work of
M. Agarwal et al. [10] presented an analysis of the influence of weather conditions on the capacity and
speed on a US highway. The results of the research carried out indicate that rainfall and snowfall
reduce capacity and speed. Similar studies were conducted in Turkey. D. Akin et al. [11] also
indicated that rainfall contributed to a reduction in speed and a reduction in throughput. Additionally,
they showed that snowfall reduces the value of traffic volume.

In the case of non-working days, the impact of public holidays on the occurrence of road incidents
was investigated [12]. The research presented by S. Anowar et al. [12] shows that the occurrence of a
traffic incident in public holidays is influenced by factors other than the occurrence of traffic incidents
on non-holiday weekends. The impact of public holidays on the occurrence of a road accident due to
alcohol consumption was examined in the study of S. Foster et al. [13]. The results show that non-
working days increase the probability of a road accident due to alcohol consumption. In turn, M. Cools
et al. [5] indicate that public holidays should be taken into account in assessing the daily behavior of
travelers. The impact of non-working days on the value of traffic volumes was examined e.g. by
Z. Liu and S. Sharma [14], M. Cools et al. [15], and Y. Bao et al. [16]. The results of these studies
allowed for the conclusion that the values of traffic intensity in non-working days differ compared to
working days.

This article aims to analyze the variability of the distribution of traffic volumes on public holidays
and working days on select elements of transport infrastructure. Moreover, the influence of public
holidays on the traffic volume on days before and after public holidays was determined. The
nonparametric hypothesis testing method was used to investigate changes in the traffic volume
patterns caused by public holidays. The analysis was performed for selected intersections located in
the city of Gliwice.
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This paper consists of five sections. After the introduction, in the second section, the characteristics
of the research area and the characteristics of the conducted research are presented. Section three
presents the analysis of the traffic volume on public holidays and working days at selected
intersections in the city of Gliwice and an analysis of the significance of differences in the values of
traffic volume on the days before and after Corpus Christi. In order to check the statistical significance
of the obtained results, the analysis in terms of differences in traffic distribution was additionally
carried out for the paid parking zone that had dynamic passenger information. This paper ends with
the discussion and conclusions section.

2. CHARACTERISTICS OF THE RESEARCH AREA AND THE CONDUCTED RESEARCH

Five four-inlet intersections with traffic lights located in the city of Gliwice were selected for the
analysis (Fig. 1): (1) Andersa - Okulickiego, (2) Kozielska - Okulickiego, (3) Orlickiego - Portowa -
Sliwki, (4) Chorzowska - Knurowska - Wolnosci - DK8S,
and (5) Chorzowska - Zabrska - Dabrowskiego. All intersections are located on important roads
leading and discharging traffic flows to and from the city center. These intersections are also important
communication junctions in the city, serving significant proportions of traffic volume by the day. They
are equipped with vehicle detection and traffic control systems, video detection cameras, and
induction loops, which are part of the intelligent traffic control system in the city of Gliwice (ITS
Gliwice).
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Fig. 1. Research area - intersections located in Gliwice (Poland)

The registration and archiving of traffic volumes at intersections and roads in Gliwice covered by
the area traffic control system have been taking place continuously since 2013. The database created in
this way enables the analysis of data on traffic volumes with an accuracy of 5 minutes. From the
Traffic Control Center (in Polish: CSR) in Gliwice, data were obtained on traffic volumes for the
analysis of the road traffic volume distribution in public holidays and workdays on selected
intersections. The data included each day in 2019 divided into 15-minute intervals, taking into account
the direction and structure of traffic, along with the accuracy of the traffic lane. For January and
February 2019, the data on traffic volumes were incomplete due to the ongoing modernization of the
system. Hence, the data for these months were not included in further analysis. Public holidays were
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chosen, occurring from March to December 2019, which were taken into account in further analysis
based on the Act on public holidays in Poland [17] (Table 1).

On public holidays, lower daily traffic volumes are usually observed than on working days. The
measure M was introduced to assess the share of traffic volume on a public holiday to the traffic
volume on a working day. M reflects the share of traffic volume on a public holiday to the average
value of traffic volume on the corresponding working day in a given month. This measure takes the
following form:

9,

M==2.100% [%] (1)
0

p
where Q, - traffic volume on a public holiday [Veh./24 hours] and Q_p - the average traffic volume on

working days [Veh./24 hours].

Table 1
Public holidays from April to December in 2019 in Poland
L.p. Public holiday Month Day Day of the week

1. Easter April 22th Monday

2. Labour Day May Ist Wednesday

3. Constitution Day May 3rd Friday

4. Corpus Christi June 20th Thursday

5. Armed Forces Day August 15th Thursday

6. All Saints’ Day November Ist Friday

7. Independence Day November 11th Monday

8. Christmas Day December 25th Wednesday

9. Second Day of Christmas December 26th Thursday

The differences between the traffic volume on public holidays and the traffic volume on working
days were analyzed for the intersections studied. This analysis included determination of the
following:

e variability of the daily distribution (profiles) of traffic volumes on working days,
e variability of the daily distribution (profiles) of traffic volumes on public holidays,
e measurements of the share of traffic volumes on public holidays to the average values of traffic

volumes on the corresponding working days in a given month (M),

e the impact (or no impact) of the occurrence of public holidays on the traffic volume on days before
and after the public holiday. This study was conducted for an average working day in June and the
day before and after the Corpus Christi holiday for 2019 and 2020 using Friedman test statistics.

3. ANALYSIS OF THE ROAD TRAFFIC VOLUME DISTRIBUTION ON HOLIDAYS
AND WORKDAYS AT THE SELECTED INTERSECTIONS IN THE CITY OF GLIWICE

Table 2 presents the values of traffic volume on public holidays, the average daily traffic volume
on the corresponding days of the week, and the values of the M measure for the analyzed intersections
for 2019. The smallest decrease in the value of traffic volume occurred on 1st November for all
analyzed intersections. This fact is reflected in reality, because on this day, many people visit the
graves of their relatives, often traveling on the transport network to several cemeteries in one day. In
the case of the following intersections: Andersa-Okulickiego, Kozielska-Okulickiego, Chorzowska-
Knurowska-Wolnosci-DK88, and Chorzowska-Zabrska-Dabrowskiego, the greatest decrease in traffic
was recorded on 3rd May and 25th and 26th December (from 27.24% to 35.67%). At the Orlickiego-
Portowa-Sliwki intersection, the greatest decrease in the traffic volume was observed on Ist May
(4.52%).
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A graph of hourly traffic fluctuations (also called the daily route line or daily distribution) is
usually used to characterize the variability of the traffic volume during the day. The share of hourly
traffic volumes in all-day traffic is calculated to obtain a graph of average daily traffic fluctuations.
The standardized graph obtained in this way is characterized by low sensitivity to random changes in
traffic volume.

Table 2
Traffic volume at the intersections on public holidays, average traffic volume on
the corresponding days of the week, and value of the measures in 2019
€)) 2 3 4 &
Intersection ~ “ " Ry Ry
_______________ 0, 0, 0, o, | o |
public | [Veh/ | M | pvens | M olpvens | Mo pvehs | M| [vens | ]
holidays 24 [%] p RN B Y B R N ) B R VAR I R 24 (%]
hours] hours] hours] hours] hours]
22th 11805 8512 10773 9862 11622
of April
Average 42.85 38.44 39.15 53.08 41.36
Monday 27552 22144 27516 18581 28101
in April
Ist of May 12298 7524 1204 6944 11612
Average
Wednesday in | 26629 46.18 20899 36.00 26639 4.52 17559 39.55 27192 42.70
May
3rd of May 8753 6215 9561 6482 9716
Average
Friday 27452 31.88 22817 27.24 28751 33.25 18171 35.67 29377 33.07
in May
20th of June 10542 7961 10783 9337 10724
Average
Thursday 27952 37.71 22248 35.78 27011 39.92 23783 39.26 27479 39.03
in June
15th
11191 8329 11161 8897 10661
of August
Average 46.99 41.40 44.76 41.53 43.63
Thursday 23816 20116 24935 21425 24435
in August
Istof 17027 8885 22451 15842 20544
November
Average 63.15 41.36 63.81 61.92 72.55
Friday in 26962 21485 35187 25585 28316
November
ot | 10238 8304 17673 10125 11397
ovember
Average 40.31 42.07 52.37 42.59 46.83
Monday of 25398 19737 33744 23774 24335
November
ot of 7715 5556 16010 8366 8231
ecember
Average 30.34 28.01 45.57 34.12 31.43
Wednesday in | 25426 19835 35135 24522 26187
December
oo of 8243 5888 15333 8691 9028
ecember
Average 29.61 27.77 41.56 32.86 32.94
Thursday 27838 21201 36889 26446 27411
in December
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Fig. 2 shows the daily distribution of traffic volume at the analyzed intersections on public holidays
and the average values of the traffic volume on the corresponding days of the week in a given month
for 2019.

The figures show that on all working days, the nature of the daily traffic volume distribution is
similar and is typical for working days. The highest values of traffic volumes are obtained in the
afternoon and morning rush hours. The morning rush hour at all intersections is between 06:00 and
08:00. On the other hand, the afternoon rush hours for particular intersections are slightly spaced in
time relative to each other. At the Andersa-Okulickiego intersection, the afternoon peak hours are
from 13:00 to 17:00 for the Kozielska-Okulickiego intersection, from 15:00 to 17:00 for the
Chorzowska-Zabrska-Dabrowskiego-DK88 intersections, from 15:00 to 18:00 in the case of the
Orlickiego-Portowa-Sliwki intersection, and from 14:00 to 17:00 for the Chorzowska-Knurowska-
Wolnosci intersection.

A feature that characterizes the daily distribution of traffic volumes on public holidays is low
traffic volumes in the early morning and morning hours until 09:00 and the distinctly higher traffic
volumes from the afternoon (from 13:00) to the evening hours (until 21:00). At the Orlickiego -
Portowa - Sliwki intersection, on public holidays, more traffic volume can be observed during the
night hours from 00:00 to 04:00. This intersection is located near the city center and allows access to
the provincial road (in Polish: DTS). High traffic volumes during these hours may indicate travel
related to social and family life.

The Friedman test was carried out to test the differences in the values of traffic volumes on an
average working day and the day before and after it. In 2019, the May holidays (1st and 3rd May),
Easter (22th April), and Christmas (25th and 26th December) last more than one day and for a longer
period before and after. The Polish Armed Forces Day falls during the holiday period, and the traffic
intensity in this period is different compared to other months. On the other hand, All Saints
(1" November) was on a Friday in 2019; thus, the following day was Saturday. This day was
characterized by varying traffic volumes compared to the other days of the week. It was similar in the
case of Independence Day, which fell on a Monday in 2019; thus, the day before was Sunday, which
was characterized by different traffic volumes compared to the other days of the week. In terms of the
above, it was decided to present an analysis of the significance of the differences in the traffic volume
values on an average Thursday in June and the day before and after Corpus Christi (in 2019, Corpus
Christi was on a Thursday).

Friedman's test is a non-parametric test [18, 19]. The results of the measurements are assigned
ranks for each sample [20]. The following hypotheses were formulated:

Hy: There are no differences in the values of traffic volumes on an average Thursday in June and the
day before and after Corpus Christi.

The alternative hypothesis was as follows:

H,: There are differences in the values of traffic volumes on an average Thursday in June and the day
before and after Corpus Christi.

The Friedman test statistic takes the following form:

2 12 : 2 2
a-z-(1+1);R’ 3-a-(I+1) (2)
where [/ is the number of groups (treatments), a is the number of subjects, and R; is the sum of the
ranks for the i-th group.

Table 3 shows the Friedman test results for the day before and after Corpus Christi and an average
Thursday in June for the analyzed intersections. The aim was to verify whether there are differences in
the values of traffic volume on an average Thursday in June and the day before and after Corpus
Christi. The ranks were calculated and then added up for each day. The highest values of the sum of
ranks occur on the day before the public holiday, while the lowest values of the sum of ranks occur on
the day after the public holiday. This means that on the day before Corpus Christi, more traffic volume
can be observed than on an average Thursday in June. This may be due to shopping trips as shops are
closed on the day off. These trips can also be related to recreation, tourism, or family gatherings. On

X
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the day after Corpus Christi, less traffic volume can be observed than on an average Thursday in June.
This may be due to the extension of the weekend and trips outside the city.
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Fig. 2. Daily distribution of traffic volumes on public holidays and the corresponding average working day in
2019 at the following intersections: (a) Andersa-Okulickiego, (b) Kozielska-Okulickiego,
(c) Okulickiego-Portowa-Sliwki, (d) Chorzowska-Knurowska-Wolnosci-DK88, and (e) Chorzowska-
-Zabrska-Dabrowskiego

Fig. 3 shows the box plot for an average Thursday in June, the day before and after Corpus Christi,
and for an average Thursday in June for the analyzed intersections. The box plots presented in Fig. 3
show the mean, standard deviation, and standard error. It can be observed that the values of the
standard error and standard deviation are the greatest in the case of an average Thursday in June, the
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day before and after the Corpus Christi, then on Corpus Christi. This means that Corpus Christi is
characterized by smaller differences in the traffic volumes during the day compared to an average
Thursday in June, the day before and after, based on the box plots.

Table 3
Friedman test results (2019)
Intersection Day Average rank | Sum of ranks Average Stapdgrd
deviation
Before 2.63 63 1228 791
1 Average 2.23 53 1165 762
After 1.15 27 933 619
Before 2.63 63 1038 691
2 Average 1.92 46 927 629
After 1.46 35 813 561
Before 2.46 59 1200 775
3 Average 1.96 47 1125 721
After 1.58 38 952 613
Before 2.50 60 982 576
4 Average 2.46 59 991 575
After 1.04 25 753 432
Before 2.63 63 1231 779
5 Average 2.04 49 1145 728
After 1.33 32 987 617
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Fig. 3. Box plot for Corpus Christi, the day before and after Corpus Christi, and for an average Thursday in June
for all analyzed intersections in 2019

Table 4 shows the statistics of the Friedman test according to formula (2) for the analyzed
intersections. y_. for o =0.05and /= 1 is 3.48. Table 4 shows that all values y* > y’.. Therefore, in

the case of all intersections, the null hypothesis is rejected and an alternative hypothesis is accepted.
This allows concluding that there are differences in the values of traffic volumes on an average
Thursday in June and the day before and after Corpus Christi.

In order to confirm the existence (or lack of existence) of a similar regular trend in 2020, the
Friedman test was performed again. Table 5 shows the Friedman test results for the day before and
after Corpus Christi and an average Thursday in June for the analyzed intersections in 2020;
meanwhile, the calculated Friedman test statistics are presented in Table 6. Table 6 shows that all

values )(2 > ;(frl.. Therefore, in the case of all intersections, the null hypothesis is again rejected and
an alternative hypothesis is accepted. This allows concluding that there are also differences in the
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values of traffic volumes on an average Thursday in June and the day before and after Corpus Christi
in 2020.

Table 4
Friedman test statistics for the analyzed intersections (2019)
Intersection 1 2 3 4 5
12 28.44 16.58 9.25 33.08 20.08
Table 5
Friedman test results (2020)
Intersection Day Average rank | Sum of ranks Average gtapdgrd
eviation
Before 2.54 61 1103 749
1 Average 2.15 52 1049 709
After 1.31 32 782 565
Before 2.56 62 897 614
2 Average 1.96 47 832 575
After 1.48 36 567 550
Before 2.83 68 1270 760
3 Average 1.33 32 972 643
After 1.83 44 1000 557
Before 2.50 60 990 560
4 Average 2.50 60 980 542
After 1.00 24 704 441
Before 2.67 64 991 619
5 Average 1.92 46 955 598
After 1.42 34 816 491
Table 6
Friedman test statistics for the analyzed intersections (2020)
Intersection 1 2 3 4 5
ZZ 19.09 14.29 28.00 36.00 19.00

Fig. 4 shows the box plot for an average Thursday in June, the day before and after Corpus Christi,
and Corpus Christi for analyzed intersections in 2020. The box plots presented in Figure 4 show the
mean, standard deviation, and standard error. It can be observed again that the values of the standard
error and standard deviation are the greatest in the case of an average Thursday in June, the day before
and after Corpus Christi than on Corpus Christi. This means that Corpus Christi is characterized by
smaller differences in the traffic volumes during the day compared to an average Thursday in June, the
day before and after Corpus Christi, based on the box plots.

In order to check whether the occurrence of a public holiday affects communication behavior, the
Friedman test was carried out for parking spaces covered by the Paid Parking Zone (PPZ) and
Dynamic Parking Information (DPI) in Gliwice in 2019. A total of 791 parking spaces covered by PPZ
and DPI in Gliwice are equipped with sensors detecting the presence of vehicles. The data were
obtained from the Municipal Roads Authority in Gliwice and included the parking usage and rotation
rate in parking spaces. Table 7 shows the Friedman test results for the day before and after Corpus
Christi and an average Thursday in June for the analyzed parking spaces in 2019; meanwhile, the

calculated Friedman test statistics are presented in Table 8. Table 8 shows that both values y* > ;(f”

Therefore, in the case of analyzed parking spaces, the null hypothesis is again rejected and an
alternative hypothesis is accepted. This allows concluding that there are also differences in the values



136 E. Macioszek, A. Kurek

of traffic volumes on an average Thursday in June and the day before and after Corpus Christi for
analyzed parking spaces.
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Fig. 4. Box plot for Corpus Christi, the day before and after Corpus Christi, and for an average Thursday in June
for all analyzed intersections in 2020

Table 7
Friedman test results (Paid Parking Zone)
Parking characteristics Day Average rank | Sum of ranks Average | Standard deviation

Before 242 58 53 17

Parking usage (U) Average 2.46 59 54 20
After 1.13 27 47 16
Before 2.08 50 0.25 0.18

Rotation rate (R) Average 2.46 59 0.25 0.18
After 1.46 35 0.19 0.15

Friedman test statistics for the Paid Parking Zone

Table 8

Parking characteristics

U

R

2

X

27.25
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Figure 5 presents the box plots for an average Thursday in June, the day before and after Corpus
Christi, and for Corpus Christi for parking usage and rotation rate for analyzed parking spaces in 2019.
The box plots presented in Figure 5 show the mean, standard deviation, and standard error. In the case
of parking usage, an average Thursday in June is characterized by the highest value of standard
deviation, while the lowest value of standard deviation is for Corpus Christi. However, the value of the
standard deviation of the rotation rate for an average Thursday in June and the day before and after
Corpus Christi is at a similar level. The smallest value of the standard deviation in the case of the
rotation rate occurs in Corpus Christi.

4. CONCLUSIONS

This article aimed to analyze the variability of the distribution of traffic volumes on public holidays
and working days on selected elements of transport infrastructure. It made it possible to define
communication behaviors on public holidays and working days at these intersections. Information on
the distribution of daily traffic volumes on public holidays can be used for more effective traffic
management. All analyzed intersections are intersections equipped with signaling devices operating in
a variable time mode. In the case of this kind of traffic lights, it is possible to adapt the traffic light
programs to the variable values of traffic volume. This translates into the improvement of traffic
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conditions and improvement of traffic flow in the area of the intersection and may also contribute to

the reduction of the operating costs of traffic lights. Based on the analyses carried out in this article,

the following conclusions were arrived at:

e on public holidays, there was less traffic volume compared to working days. The greatest decrease
in the value of traffic volume occurred on such public holidays as 3™ May, and 25" and 26™
December. This decrease ranged from 27.24% to 35.67%. It can be noticed that for all analyzed
intersections, the smallest differences in the values of traffic volumes between a public holiday
and a working day occurred on 1st November.

e The daily distribution of traffic volume on a public holiday differs from the distribution of traffic
volume on a working day. On a public holiday, the highest traffic volumes are in the afternoon and
evening hours. However, on working days, there are two peak hours: morning and afternoon.

e Friedman's test results show and confirm that there are differences in traffic volumes on the day
before and after Corpus Christi and an average Thursday in June. The analysis showed that these
differences are statistically significant for both years 2019 and 2020.

e Friedman test results for the value of parking usage and the rotation rate for analyzed parking in
2019 also confirm the difference in communication behavior on an average Thursday in June and
the day before and after Corpus Christi.

e Corpus Christi is characterized by smaller differences in traffic volumes during the day compared
to the day before and after and an average Thursday in June based on the box plots.
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Fig. 5. Box plots for Corpus Christi, the day before and after Corpus Christi, and for an average Thursday in
June in 2019 for (a) parking usage and (b) rotation rate for analyzed parking spaces

The results presented in this paper can contribute to the literature on the methodology of
identifying road traffic volume variations on the intersections between holidays and working days
using a non-parametric method. Meanwhile, the presented research could be useful when using more
advanced non-parametric models in the assessment of traffic volume changes in various settings in
future research.
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