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Vasyl FESYUK, Iryna MOROZ, Larysa CHYZHEVSKA, Yana KIYKO, Artur KARPUK

TRANSPORT AND ENVIRONMENTAL SAFETY OF CITIES
(ON THE EXAMPLE OF LUTSK CITY TERRITORIAL COMMUNITY)

The article examines the transport complex of the Lutsk city territorial community, the transport fleet, and the
transport infrastructure. The problems of transport functioning in the territorial community, environmental problems
related to the development of transport are analysed. The index of transport and environmental sustainability of the city
of Lutsk is calculated. Measures to improve the environmental safety of transport in Lutsk are proposed.

Keywords: city, urban territorial community, transport infrastructure, environmental problems, index of transport
and environmental sustainability of the city.

Statement of the scientific and practical transport system development that can be adapted to
problem. Modern cities face serious challenges in other cities in Ukraine.
the field of transport and environmental safety. The Relevance and novelty of the study. The
growth in the number of cars, traffic intensity and relevance of the study is due to:
urbanisation leads to a deterioration in air quality, — growing urbanisation, which leads to an
increased noise pollution and exacerbated parking increased burden on transport infrastructure and
problems. These factors have a negative impact on a deteriorating environmental situation in cities;
public health and the overall quality of life in cities. — environmental challenges - air pollution, noise
Lutsk city community, like many other cities in pollution and greenhouse gas emissions from
Ukraine, faces similar problems. The specifics of the transport are becoming increasingly critical
city, its historical development, geographical issues for public health and the planet's climate;
location and economic features create a unique — energy security, dependence on fossil fuels in the
context for solving transport and environmental transport sector poses risks to the energy security
problems. of countries and cities;

Key aspects of the problem include: — the need to integrate the principles of sustainable
— the impact of the transport system on air quality development into urban planning and transport

in the city; policy to ensure the long-term well-being of
— noise pollution from vehicles and its impact on cities;
the health of residents; — the specific problems of the Lutsk city territorial
— the efficiency of public transport and its role in community require adapted solutions that take
reducing the environmental burden; into account local features and resources.
— development of cycling infrastructure as an The novelty of the study is ensured:
alternative to car transport; — an integrated approach to solving transport and
— parking space management and its impact on the environmental — problems that combines
environment; technological, social and urban planning aspects;
— introduction of environmentally friendly modes — localisation of global solutions and adaptation of
of transport and technologies; global sustainable transport practices to the
— planning urban space with due regard for the specific conditions of a medium-sized Ukrainian
environmental aspects of the transport system. city such as Lutsk;

The study of this problem requires an — combining methodologies from various fields
interdisciplinary approach that combines transport (transport  planning, ecology, sociology,
planning, ecology, urban studies and sociology. It is economics) to create a holistic picture of the
necessary to develop comprehensive strategies that problem and find optimal solutions;
would take into account both the needs of population — participatory approach, which involves the
mobility and environmental safety requirements. development of a methodology for involving the
The solution to this scientific and practical problem community in the process of planning and
will improve the environmental situation in the implementing changes in the city's transport
Lutsk city territorial community, improve the quality system;
of life of residents and create a model of sustainable — creating and evaluating various scenarios for the
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development of the Lutsk transport system,
taking into account environmental, economic
and social factors;

— developing a transport and environmental
sustainability index to assess the efficiency of the
city's transport system in terms of environmental
safety and sustainable development.

Relation of the article's topic to important
scientific and practical tasks. The subject matter
of the article is related to the areas of environmental
improvement outlined in the Development Strategy
of the Lutsk City Territorial Community until 2030
and the Sustainable Energy and Climate Action Plan
of the Lutsk City Territorial Community until 2050.

Analysis of recent publications on the
research topic. Various aspects of the impact of
transport on the environmental safety of cities are
considered in the works of Ukrainian and foreign
researchers. For example, in the article by Y.F.
Gutarevych, V.P. Mateychyk, A.O. Kopach [5],
ways to improve the environmental safety of road
transport are proposed. The article by P.V. Bosak,
N.G. Lukianchuk, V.V. Popovych [3] studies the
factors influencing the environmental safety of
railway transport, which also causes certain damage
to the environment. Traditionally, much attention
has been paid to the environmental safety of
transport operating on alternative fuels. For
example, in the work of Y.N. Burdukina, A.A.
Oleynikov, V.M. Popov [4]. Ways to improve the
environmental safety of road transport are
developed in the papers by V.A. Kashkanov, O.V.
Ustyushenko [6] and O.1. Bogatov, V.M. Popov [2].
The relationship between transport operation and
urban air pollution is considered in the publications
by O. Babenko and L. Yashchuk [1]. Foreign
scientific literature also pays much attention to these
issues. For example, the article by M. Lindsey, J.L.
Schofer, P. Durango-Cohen, K.A. Gray [15]
examines the impact of place of residence on car
mileage, energy consumption and greenhouse gas
emissions. The article by W. Van Beek, H. Derriks,
P. Wilbers, P. Morsink, L. Wismans, P. Van Beek
[14] analyses the impact of speeding measures on air
pollution and traffic safety. The article by J. Luoma,
M. Sivak [13] considers the interaction of
environmental and safety measures for sustainable
road transport. In the context of Lutsk, the study of
the impact of transport on air pollution, the
ecological state of the territory and environmental
safety was started in the monograph by Y. Molchak,
V. Fesiuk, O. Kartava [7]. It was continued in the
monograph by V.O. Fesiuk [11]. The assessment of
air pollution and the impact of urban transport on
this process was carried out in the article by
V.O. Fesiuk, [.LA. Moroz [12].

Presentation of the main material. Lutsk
city territorial community is located in the south-
eastern part of Volyn Oblast, in north-western
Ukraine (Fig. 1). It occupies a part of the Volyn
Upland, in particular, the Lutsk-Rivne Forest Ridge.
The climate is temperate continental with relatively
humid summers and mild winters. Surface waters
are represented by the Styr River, its tributaries
(Sapalaivka, Zmiinets, Zhyduvka) and ponds in their
valleys. Typical chernozems and grey podzolised
soils prevail. There are no minerals on the territory
of the community. The city of Lutsk itself has
coordinates 50°44'52" north latitude and 25°19"28"
cast longitude, with an average height of 181 m
above sea level. The total area of the Lutsk city
territorial community is 38257 hectares, of which
3960 hectares are directly located in the city of
Lutsk. The community consists of the
administrative centre of the Volyn region — the city
of Lutsk, Prylucky, Zhydychynsky, Boholyubsky,
Kniahynynivsky, Zaborolsky starosta districts. The
population of the Lutsk city territorial community
is 244.6 thousand people, and the city of Lutsk
itself is 216 thousand people (Fig. 2) [10].

The total length of the community's asphalt
roads is 308.4 km, including 22 km of road bridges
and overpasses. Many main streets and avenues are
equipped with specially marked bicycle lanes.
However, the overall level of cycling infrastructure
in the city of Lutsk and the community needs to be
improved.

In  Lutsk, freight and passenger
transportation is carried out by various types of
transport: electric (trolleybuses), buses, cars and
trucks, and railways. Given the specifics of the
community's transport system, ownership and fuel
consumption, the city's transport can be divided
into three main categories: municipal, public and
private.

The characteristics of municipal transport
are given in Table 1, and the fuel consumption
figures are given in Table 2. Municipal enterprises
operate 132 passenger cars, 89 trucks, 32 buses and
169 special vehicles.

In 2022, compared to 2007 (Fig. 3), the
consumption of diesel fuel decreased by 1.9 times
and liquefied gas by 2.44 times. At the same time,
consumption of petrol and compressed gas
increased by 3.6 times.

As of 1 January 2023, 13 private carriers and
the Lutsk Electric Transport Enterprise provided
public transport services. Private carriers operate
28 routes. Their fleet consisted of 139 buses. The
total length of bus routes is 330 km. The average
length of a trolleybus route is 21.29 km [9].
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Fig. 1. Map of Lutsk city territorial community [10].
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Fig. 2. Dynamics of the population of Lutsk, people. [10]
Table 1
Characteristics of municipal transport of Lutsk city territorial community [9]
Cars Freight vehicles Buses Special transport
Number | Average year | Number | Average year Number Average year | Number | Average year
of production of production of production of production
132 2003 89 1997 32 2002 169 1997
Table 2
Fuel consumption by municipal transport in 2022 [9]
Fuel Gasoline Diesel fuel Liquefied gas Compressed gas
Units of measurement Litres Litres litres m?
Number 364066,01 725032,21 74959,33 28199,04
15000 13576
10000 7165.2
m Consumption in 2007
5000 3439.8 C ion in 2022
(]
958 1360 555.8 0 2665 onsumption in
0 _ I

Gasoline, MW/h

Diesel fuel, MW/h  Liquefied gas, MW/h  Compressed gas,

MW/h

Fig. 3. Total fuel consumption by municipal transport in Lutsk in MW/h [9].
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Table 3
Public transport in Lutsk city territorial community [9]

Indicator 2015 2022
Number of carriers 10 13
including trolleybuses 1 1
Number of routes 39 30
including trolleybuses 11 9
Total number of vehicles used by carriers 298 212
including trolleybuses 65 73
Total length of the contact network for trolleybuses, km 109,2 109,2
Number of traction substations for trolleybuses 9 9
Operational length of trolleybus lines, km 276 276
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There are 717 public transport stops within
the community. 454 stops are located in Lutsk
(Table 3, Fig. 4). Since 2019, an automated fare
collection system has been implemented, which
also includes GPS monitoring, automatic passenger
notification and video surveillance. Various
interfaces and a mobile application are available
for users. As part of the project "Use of
environmentally friendly and smart technologies in
the public transport system of Lutsk", new smart
stops with information boards, solar panels, phone
charging points, Wi-Fi and other amenities were
installed. A special website with information about
the city's public transport has been created [9]. In
2022, compared to 2015, the number of carriers and
trolleybuses increased, the number of routes
decreased (from 39 to 30), and the number of
vehicles used by carriers decreased (from 298 to

212).

The fuel consumption of public transport is
calculated based on the kilometres travelled and the
characteristics of the vehicles. Fuel consumption
data for the period 2007-22 is shown in Table 4.

During 2007-22, fuel consumption was
gradually reduced by increasing the use of
trolleybuses in the city's public transport.

However, in the Lutsk city territorial
community, over the past few decades, the number
of vehicles has increased significantly, causing
congestion on the city streets, increased air
pollution, and deteriorating living conditions for
the citizens.

According to the regional service centre of
the MIA's CMC in Volyn Oblast, passenger cars
account for the largest share of private motor
vehicles in the Lutsk city territorial community -
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85% [9].
Table 4
Fuel consumption by public transport in Lutsk, MW/h [9].
Types of fuel Fuel consumption by years MW/h Consumption in 2022 compared to
2007 p (%)
2007 2020 2022
Electricity 8944878 5272,809 4680,113 52
Diesel fuel 38476,3 23596,8 223514 58
Total 47421,178 28869,609 27031,513 57
Table 5
Total fuel consumption by private and commercial transport in 2007 and 2020 (MW/h) [9].
Years Fuel consumption by years MW/h Total fuel consumption,
Electricity| Gasoline Diesel fuel Liquefied gas | Compressed gas MW/h
2007 - 100979,43 118887,19 9979,45 159390,00 389236,07
2020 | 833,792 87795,19 101463,80 8912,19 237456,60 436461,57

Table 5 shows that electricity consumption
increased by 100% in 2020 compared to 2007. This
is due to the emergence of electric cars and the
infrastructure for them. Petrol consumption
decreased by 11%, diesel fuel — by 17%, liquefied
gas consumption — by 12%, while compressed gas
consumption increased by almost 1.5 times. The
difference between 2007 and 2020 is explained by
the fact that the share of electricity and compressed
gas vehicles in the Lutsk community is increasing.
Total fuel consumption increased by 12.1%. This
correlates with the all-Ukrainian data on the growth
of the number of vehicles in the specified time
frame.

This situation with the development of
transport in the community causes environmental
problems to become more acute. First of all, within
the city of Lutsk. They include air pollution, noise

__ Bir poliution index |

pollution, impact on green areas and biodiversity.

The article by V.O. Fesiuk and I.A. Moroz
[12] analyses in detail the state of air pollution in
Lutsk. They found that Lutsk is regularly included
in the list of Ukrainian cities with the highest level
of air pollution (Fig. 5). From 2009 to the present
day, the value of the city's air pollution index has
varied between 7.7 and 10.49. This corresponds to
a high level of pollution (according to the
methodology of the Borys Sreznevsky Central
Geophysical Observatory). Lutsk's place in the list
(rating) of the most polluted cities in Ukraine
correlates with the value of the air pollution index.
In 2013-14, the index value was relatively low
(7.99-8.55), and the city was ranked 22nd in the
rating. In 2016, the index value for the city began
to increase, which corresponded to the 9th-7th
place in the ranking.
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Fig. 5. Dynamics of the atmospheric pollution index in Lutsk (according to the Borys Sreznevsky
Central Geophysical Observatory) [12]

As can be seen from Fig. 6, the content of
NO:; in the city air is constantly exceeded by 2-2.6
times, phenol by 1.2-1.8 times, and formaldehyde
by 1.9-3.1 times. The presence of these substances
in the city's air indicates significant transport
pollution. The concentration of other substances, as

a rule, does not exceed the maximum permissible
concentration. The air quality in the city is
significantly affected by the production activities
of 44 enterprises and organisations of the city, as
well as the operation of boiler equipment that runs
on organic fuel.
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The impact of transport on ecosystems is the
pollution of the atmosphere, water bodies and land,
changes in the chemical composition of soils and

microflora, and the generation of industrial waste,
sludge, boiler slag, ash and garbage [7].
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Fig. 6. Multiplicity of exceeding the MPC (daily average) for pollutants in
in the atmospheric air of Lutsk (based on the materials of the Volyn DHM) [12]

Pollutants, in addition to their harmful effects
on wildlife, have a negative impact on man-made
systems, especially on building materials, historical,
architectural and sculptural monuments, and cause
corrosion of metals and damage to leather and textile
products. Transport operation results in increased
consumption of natural resources, including
atmospheric air required for internal combustion
engines, oil products and natural gas used as fuel for
engines, water for engine cooling and vehicle
washing systems, production and domestic needs of
transport companies, and land alienated for the
construction of roads, railways and other transport
infrastructure. In addition, the operation of internal
combustion engines and fuel-buring plants
generates heat, high levels of noise and vibration.
The biggest problem of the urban transport complex
is the lack of complete ring (bypass) roads covering
the city, poor road surface condition, congestion of
some streets due to low capacity and irrational
structure of traffic flows [11].

Noise pollution in the city also exceeds the
permissible values. In Lutsk, it is caused mainly by
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motor vehicles. The maximum permissible level of
noise pollution in cities is 70 dB. This standard is
exceeded for almost the entire city. Significant noise
pollution is typical for streets with heavy traffic [11].
Most of them are located in the city centre
(Vynnychenko, Hlushetz, Volia Avenue) — 84-90
dB, or on the outskirts of the city and bypass routes
(Kovelska, Volodymyrska, Kivertsivska,
Rivnenska, Dubnivska, Lvivska streets) — 80-84 dB.
The problem of noise pollution in the city has been
relevant since the 70s of the twentieth century.
Today, the car fleet is growing, and the problem is
getting worse.

Road transport in cities also has a significant
impact on green areas and biodiversity. This is due
to the absorption by plants of harmful substances
contained in vehicle emissions, noise and vibration,
and the development of wurban transport
infrastructure. Paper [7] presents the results of an
assessment of the accumulation of heavy metals in
tree branches within the city of Lutsk. Lutsk
(Fig. 7).
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Fig. 7. Histograms of pollutant content in tree branches in Lutsk [7]
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The research was conducted on plants with
shallow root systems. Birch, alder, maple, poplar,
willow and other trees are the most informative for
environmental studies. The highest concentration
of pollutants is found in the branches. In work [7],
the following were studied: poplar - more than 50
samples, acacia - 15, aspen - 15, willow - 30, linden
- 15, ash - 8, maple - 15. The average content of
elements in plants is presented in histograms (Fig.
7). Different plant species have different capacities
for absorbing and accumulating heavy metals and
other chemical compounds. The average
coefficients of biological absorption of toxic
elements by vegetation (Ks ) relative to the
background content were calculated: phosphorus -
6.9; zinc - 4.2; chromium - 2.9; copper - 2.6;
strontium - 11.1; lead - 3.2. Long-term air pollution
affects the colour of leaves, the time of their fall, the
shape of growth and microscopic changes in plants.
Coniferous species (spruce, pine, larch, etc.) are the
most sensitive to various air pollutants. The most
resistant to air pollution are white acacia, poplar and
narrow-leaved sucker. Spruce, juniper, and pine are
resistant to toxic gases, and alder, hazel, viburnum,
rowan, and dogwood are dust collectors [7].

The research allowed us to make certain
generalisations. For this purpose, the transport and
environmental sustainability index of the city of
Lutsk was calculated — a comprehensive indicator
that assesses the efficiency and environmental

friendliness of the city's transport system. It takes

into account various aspects of the interaction

between transport and the environment, as well as
the impact on the quality of life of residents. The

components of the index are as follows [13]:

1. Air quality (level of CO, and NOx emissions
from transport, concentration of fine particles
(PM2.5, PM10)).

2. Noise pollution (average noise level from
transport, percentage of the population exposed
to excessive noise).

3. Public transport efficiency (public transport
network coverage, frequency of service).

4. Development of bicycle infrastructure (length of
bicycle paths per km? of the city territory,
number of bicycle parking spaces, percentage of
trips made by bicycle).

5. Walkability accessibility (walkability index, area
of walkability zones).

6. Energy efficiency (percentage
environmentally friendly transport,
efficiency of public transport).

7. Management of parking space (ratio of parking
spaces to the number of cars, availability of the
Park and Ride system).

8. Innovation and adaptability (introduction of
intelligent transport management systems,
flexibility of the transport system to crisis
situations).

of
energy

Table 6
Calculation of the transport and environmental sustainability index of the city of Lutsk
Ne | Index component Indicator Score, Commentary
points
1. Air quality CO; and NOy emissions 1 High
Concentration of fine particles 3 Medium
2. Noise pollution Noise level 1 High
Percentage of population exposed to excessive noise 2 100%
3. Efficiency of Public transport network coverage, frequency of 2 Coverage - 80%, frequency
public transport service of service is insufficient
Average travel time 3 Medium (30 min.)
4. | Development of Length of bicycle lanes per km? of territory 2 Low
bicycle Number of bicycle parking lots 2 Low
infrastructure Percentage of trips made by bicycle 2 Low
5. Walkability Walkability index 3 Medium
Area of walkable zones 2 Insufficient
6. | Energy efficiency Percentage of environmentally friendly transport 4 Constantly increasing
Energy efficiency of public transport 4 Significantly improved in
recent years
7. Parking space Availability of parking spaces 1 Critically insufficient
management Availability of "Park and Ride" system 1 Absent
8. Innovationand | Implementation of intelligent transport management 4 Significantly increased in
adaptability systems recent years
Flexibility of the transport system to crisis situations 3 Medium
Transport and environmental sustainability index of the city (max. 85 points) 40 Medium

The index is calculated as follows: each

component is rated on a scale from 1 to 5, with 5

being the best score. The overall index is calculated
as a weighted average of all components, where the
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weights are determined by experts taking into

account the specifics of a particular city. The

maximum value of the index is 85 points. The
transport and environmental sustainability index is
applied to:

— monitoring the city's progress in improving the
transport and environmental situation;

— comparing different cities (different
districts) and identifying best practices;

— identifying priority areas for investment and
development;

— informing the public about the state of the
transport system and its impact on environmental
safety.

The city's transport and environmental
sustainability index is 40 points. This indicator is
below the average value. No similar studies have
been conducted for other cities. Therefore, there is
no possibility of comparison with other cities. In this
context, it is important for the local authorities to
reduce air pollution and noise levels, increase the
frequency of public transport, develop bicycle
infrastructure, pedestrian accessibility and the
parking system, and start implementing the Park and
Ride approach.

To improve the environmental safety of
transport in Lutsk, it is necessary to carry out:

1. Development of cycling infrastructure
that will improve the city's environmental
condition, public health, and reduce traffic
congestion. Specific steps for the city of Lutsk:
creating a network of bicycle paths connecting
residential areas with the city centre and places of
work, installing safe bicycle parking near public
facilities and transport hubs, and creating a city
bicycle rental system.

2. Wider introduction of electric transport,
which will help reduce emissions, noise pollution
and energy efficiency. Specific steps for Lutsk:
gradual replacement of city buses with electric
buses, development of a network of charging
stations for electric vehicles, introduction of
benefits for electric vehicle owners (free parking,
separate lanes).

3. Optimisation of the public transport
system means increasing the efficiency of
transportation, as public transport carries more
passengers using fewer resources. Its development
helps to reduce congestion and improve mobility
for all segments of the population. Specific steps
for Lutsk: analysis and optimisation of public
transport routes for better coverage of the city,
reduction of transport intervals, and renewal of
rolling stock to more environmentally friendly and
comfortable models.

4. Wider introduction of intelligent transport

city

systems that reduce congestion and vehicle
downtime, provide passengers with up-to-date
information on traffic, and monitor and collect data
to further improve the transport system. Specific
steps for Lutsk: introducing an adaptive traffic light
control system, increasing the number of smart
stops with information boards.

The proposed measures can significantly
improve the environmental situation, increase the
efficiency of the transport system and the quality of
life of the city's residents.

Conclusions and prospects for using the
research results. Based on the theoretical and
empirical material analysed in the article, we
conclude that it is necessary to develop a strategy
for improving the transport and environmental
situation in Lutsk. It should include short-term and
long-term measures. Short-term measures are
aimed at improving the situation quickly and can
be implemented within 1-3 years. They include:

1. Optimisation of public transport: review
and optimisation of routes, wider introduction of
dedicated lanes for public transport, reduction of
public transport intervals.

2. Improving walkability infrastructure:
repairing  sidewalks, installing  additional
walkability crossings, improving street lighting,
improving transport and walkability accessibility
of the city for people with limited mobility.

3. Development of bicycle infrastructure:
creation of protected bicycle lanes on major
highways, bicycle parking near public facilities,
and a pilot project of urban bicycle rental.

4. Measures to regulate road traffic:
introduction of "smart" traffic lights at key
intersections, expansion of pedestrian zones and
areas with limited traffic in the city centre,
expansion of the number and capacity of car parks,
introduction of the "Park and Ride" approach.

5. Environmental initiatives: strengthening
control over vehicle emissions, organising car-free
days, and encouraging the use of environmentally
friendly transport in various ways.

Long-term measures are designed for a
period of 5-15 years and are aimed at systemic
changes in the city's transport infrastructure.

1. Development of electric transport: gradual
replacement of the bus fleet with electric buses,
expansion of the trolleybus network and trolleybus
fleet, creation of an extensive network of charging
stations for electric vehicles.

2. Comprehensive development of bicycle
infrastructure: creation of a full-fledged network of
bicycle paths covering the entire city, integration of
bicycle infrastructure with public transport,
introduction of a city bicycle rental system
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throughout the city

3. Moderisation of the public transport
system: introduction of the BRT (Bus Rapid
Transit) system, creation of transport hubs,
transition to a single travel document system.

4. Implementation of intelligent transport
systems: creation of a unified city transport
management centre, adaptive traffic light control,
development and implementation of mobile
applications for multimodal transport.

5. Urban planning focused on sustainable
development: implementation of the "15-minute
city" concept, creation of pedestrian zones in the

city centre, deeper integration of transport planning
with urban planning policy.

6. Stimulating the use of environmentally
friendly  transport:  introducing  economic
incentives for the use of environmentally friendly
transport, creating zero-emission zones in the city
centre.

The strategy for improving the transport and
environmental situation in Lutsk is aimed at
creating a sustainable, environmentally friendly
and efficient transport system in Lutsk that will
meet the needs of the city's residents and contribute
to improving the quality of life.
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AHaTonis:

Bacuns ®ECIOK, Ipuna MOPO3, JTapuca YU KEBChKA, SIna KIHKO, Apmyp KAPITYK. TPAHCIIOPT TA
EKOJIOTTYHA BE3IEKA MICT (HA TIPUKJIA/II JIYLIbKOI MICEKOI TEPUTOPIAJILHOI TPOMAJIN)

B crarTi gocmimKyoThCs TpaHCTIOPTHUI KOMIUIEKC JIYIIbKOi MiChKOi TepUTOpiaIbHOT TPOMATH, TPAHCTIOPTHHUH TapK,
TpaHCTIOpTHA iH(pacTpykTypa. ['poMana po3raroBana Ha MiBASHHO-CXiHIA YacTHHI BonMHCBEKOT 007acTi, Ha MIBHIYTHOMY
3axo/i YKpaiHu, BKIOYac oOnacHWH IEHTpP Ta 6 CTApOCTHHCHKUX OKpPYTiB. YncenbHICTh HaceneHHs JIyIbKOT MiChKOi
TEPUTOPiabHOT TpOMaan cTaHOBUTH 244,6 Trc. Oci6, M. JIymbka — 216 Tuc. Ocib. 3aranbHa MPOTSHKHICTH aBTOMOOITEHUX
JIOpir rpoMajy i3 achaIbTOBUM TOKPUTTSIM cTaHOBUTH 308,4 KM, B T.4. aBTOMOOLTFHHAX MOCTIB T IIUIIXOMPOBOIB — 22 KM.
Jlesiki BynmuIli Ta MPOCHEKTH OOJAIHAHI CICHIANbHO TMO3HAYCHHMH BEJOAOPDKKAMHU. 3arajioM piBEHb BIIPOBAKCHHS
BenocuretHol iHdpacTpykTypH B MicTi JIylibk Ta rpomazi noTpeOyroTh noutimueHHs. [lepeBe3eHHsT BaHTaXIB Ta MAacaXUPIB
3IHCHIOETBCS PI3HUMHM BHIAMH TPAHCIIOPTY: €JIEKTPHYHUM (TposeiiOycH), aBToOycamu, JIETKOBUMHM Ta BaHT@KHHMH
ABTOMOOUISIMH, a TaKOXX 3aJII3HULICIO. 3BaXKAIOUM HA OCOOJIMBOCTI TPAHCIIOPTHOI CHCTEMH IpoMajau, (JOpMH BIAacCHOCTI Ta
00CSTH CITO)KUBAHHS TIAJIMBA, TPAHCTIOPT MiCTa MOXHA PO3IUIMTH Ha TP OCHOBHI KaTeropii: MyHIIUNATbHHAN, TPOMaICHKUH
Ta mpuBatHUA. [IpoTsrom 2007-22 pOKiB TOCTYIIOBO 3MEHIIYBAJIOCS CIIOYKMBAHHS MMaJMBa 32 PAXyHOK 30UTHIICHHS
BHUKOPHUCTaHHS B TPOMaJICBKOMY TPaHCTIOPTi MicTa TposeioyciB. [Tpote B JIymbKii MiChKil TEpUTOpPiNIbHIM TPOMaIi IPOTATOM
OCTaHHIX KiIBKOX JIECATKIB POKIB TIOMITHO 3pOcia KUIBKICTh TPAHCHOPTY, IO CIPUYMHWIO 3aBAHTKEHHS BYJIUIh MicTa
TPAHCTIOPTOM, 30UTBbIICHHST 3a0pyTHEHHS aTMOC(EPHOro TOBITPS, MOTIPIIEHHS YMOB XHTTS MicTsAH. JIyIbK peryssipHO
TIOTPAIUISE 10 TIEPETKyY MiCT YKpaiHu i3 HalBHIIIMM piBHEM 3a0pyaHeHHsT aTMocdepHoro moBiTps. 3 2009 p. i 1o HaIIoro yacy
BENIMYMHA IHJEKCY 3a0pyaHeHHs atMocdepu Micra 3MiHIOEThCS B Mexax 7,7-10,49. Ile Bimnoimae BHCOKOMY piBHIO
3a0pyaHeHHs1. B noBiTpi Micta nocriiiHo nepeuiieHunit BMict NO2 B 2-2,6 pasu, ¢penony B 1,2-1,8 pasu, popmanbieriay — B
1,9-3,1 pa3u. Hassuicte B artmocdepHOMy MOBiTpi Micra 173amer; MX pEYOBHH CBIMYMTH HPO 3HAYHE TPAHCIOPTHE
3a0pynHenns. lllymoBe 3a0pynHEHHS MicTa TaKoXX IepeBHUILye AOMycTUMi 3HadeHHs. [l M. Jlynpka BOHO crpuumHeHe,
MIEpPEBaXXKHO, aBTOTPAHCIIOPTOM. 3Ha4YHE LITyMOBE 3a0pYIHEHHS XapakTepHe Ui BYJHIb 3 IHTEHCUBHUM PyXOM TPaHCIIOPTY.
BinbuiicTs 3 HUX 3HaXOIAThCS B LIeHTpl MicTa (Bynuii Bunanuenka, [iymens, npocniekt Boui) — 84-90 nb a6o nHa BHi3ni 3
MicTta i 00 13HuX Tpacax (Bymuii Kosembcbka, Bomoaumupcerka, KiBepiiBcbka, PiBHeHChKa, JlyOHIBCBKa, JIbBiBChKA) — 80-84
nb. Takok aBTOMOOUTEHUI TPAHCIIOPT Y MICTaX YMHWUTH 3HAYHWI BIUTMB Ha 3€JI€HI 30HU Ta OiopisHOMaHITTs Tepuropii. Ile
BiOyBa€THCS BHACTIZOK TOTJIMHAHHS POCIMHAMH IIKIJJIMBUX PEYOBHH, IO MICTATHCS y BHUKHAAX aBTOMOOLILHOTO
TPAHCTIOPTY, IIyMy i BiOpailii, po3BUTKY TPaHCIIOPTHOI iHPPACTPYKTYpH MicT. [HIEKC TPaHCIIOPTHO-EKOJOTIIHOI CTIHKOCTI
Micta crtanoButh 40 GamiB. /[yt MicTieBoi B B IIbOMY KOHTEKCTI BaYKJIMBO 3MEHIITYBATH 3a0pyIAHEHHsI aTMOC(HEPHOTO
TIOBITPSI MiCTa Ta PiBeHb IIyMy, 30UIBIIYBATH YacTOTY PEWCIB TPOMAICHKOTO TPAHCIOPTY, PO3BHBATH BEIIOCHTICIHY
iH(pacTpyKTypy, MIIIOXiJHY AOCTYIHICTH i CHCTEMY MapKiHriB, rmoyaTtu BopoBamkyBatu minxin «Park and Ridey. s
TMOJIMNIICHHS SKOJIOTTYHOI Oe3neku TpaHcropTy B JIylbKy HEoOXiIHO: pO3BHUBATH BEJIOCHICIAHY iHOPACTPYKTYpY, LIHpIIC
BIPOBAKYBATH EJIEKTPOTPAHCIIOPT, ONTUMI3yBaTH CHCTEMY I'POMAJICHKOTO TPaHCIOPTY, BIPOBAKYBATH IHTEICKTYaJIbHI
TpaHcropTHi cuctemu. L{i 3axonau NOIIBHO PO3MUIMTH Ha KOPOTKOTEPMIHOBI Ta JOBroTepMiHOBI. KopoTkocTpokosi
CIPSIMOBaHI Ha IIBHAKE TOKPAIEHHS CUTYyalil, MOXKYTb OyTH peani3oBaHi MpOTAroM 1-3 poKiB i BKIIOYAIOTh: ONTHMI3ALIi0
PYyXy TPOMAJICBKOTO TPaHCIIOPTY, TIOKpAIIEHHS MMIOXiAHOI iH(PpacTpyKTypH, PO3BHTOK BEJIOCHITEAHOI iH(PACTPyKTypH,
3axX0JIM 3 PETYJIIOBaHHS aBTOMOOUILHOTO PyXYy, €KOJIOTiUHi iHimiaThBU. JJOBrOCTPOKOBI 3aX0/IM PO3paxoBaHi Ha mepion 5-15
POKiB, CIIpSIMOBaHi Ha CUCTEMHI 3MiHH B TPAHCTIOPTHIM iHGQPACTPYKTYpPi MicTa i BKIFOYAIOTh PO3BHTOK €JIEKTPOTPAHCIIOPTY,
BEJIOCHTICTHOT 1H(PACTPYKTYPH, MOJEPHI3aIlil0 CHCTEMH TPOMAACHKOTO TPAHCIOPTY, BIPOBAKECHHS IHTEICKTYaIbHUX
TPAHCTIOPTHUX CHCTEM, MIChbKe IUIAaHYBAHHS, OPIEHTOBAaHE HA CTAJIM PO3BHUTOK, TJIMONIY IHTETpAIif0 TPAHCIIOPTHOTO
TUTaHYBaHHS 3 MiCTOOYIIBHOIO TTOJIITHKOO, CTUMYJTFOBAaHHS BUKOPUCTAHHS €KOJIOTTYHO YHCTOTO TPAHCIIOPTY.

Karo4oBi ciioBa: MicTo, MicbKa TepUTOpiaJibHAa IPOMaJia, TPaHCIIOPTHA iH(pacTpyKTypa, eKOIOriuHi NpobiieMH,
IHJIEKC TPaHCIIOPTHO-EKOJIOTIYHOT CTIHKOCTI MiCTa.

Haoitwna 15.10.2024p.
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3MICT
ICTOPIA TA METOJ0JIOI'TSA HAYKOBUX JOCJIKEHD

Anppiii KY3UIIWH. TEPUTOPIAJIBHA CTIMKICTh TA EJIEKTOPAJIBHI I[TPOLIECH:

JOCBIJI CYUACHOI YKPATHU

Boaoaumup KJIAITYYK, Anapiii BAPAHHUK, Baaauciaas TAPBAP, Auapiii JICOBChKHIA.
®OPMYBAHHS CYYACHOI YKPATHCBHKOI IIKOJIM TPYHTO3HABCTBA: ETAITM CTAHOBJIEHHS

Ipuna BAPHA. COLIAJIBHO-EKOHOMIYHI ®AKTOPU ETHIYHOI'O ITOJIIMOP®I3MY CYCIIIJIBCTBA

Irop KACISIHUK, Bopuc MATBIMYYK, JIr6os KACISHUK, Terana MATBIMUVYK,
Ouabra HIMHKAPYYK. METOAOJIOITYHA CXEMA I'EOITIOJITUYHOI'O AHAJII3Y TTPU
®OPMYBAHHI IOHATTEBO-TEPMIHOJIOI'TYHOI CUCTEMMU «TEOIOJIITUYHA KAPTA CBITY»

PI3UYHA I'EOI'PA®IA

Haszap PUBAK, Jlinis AYBIC. OCOBJIMBOCTI ®YHKIIOHYBAHHA BVY3JIIB

3JIUTTS PIK B BACEMHI PIYKHU CYKIJIb

Jlenuc TJIYIIKO. BIUTMB KJIIMATUYHUX 3MIH HA ATPAPHE BUPOBHUIITBO OBJIACTEN
YKPATHCBHKOTO ITOJIICCS

EKOHOMIYHA TA COLIAJIBHA I'EOI'PA®IA

Jlecsi BACTABEIIBKA, Tapac 3ACTABEIIBKH, SIpociae MAPHHSK, Hanis CTEIIBKO,
Boraan CJIOBOJEHIOK. AHAJII3 IEMOI'PA®IYHOI CUTVYAIIT B KPATHAX €EBPOCOIO3Y
Mmupociaas 3ASIUYK, leanc 30JJ0TYHEIb. [TIPUMICHKE 3AJII3HUYHE CITOJIYUEHHA
YEPHIBLIB: ITEPCIIEKTHBU TA BUKJIMKI

Poman CJIUBKA, JIrwoos CJIUBKA, Ipuna SAKYTUHCBKA. TEOI'PA®IA PEBAHIIINU3MY
HA TTOYATKY TPETBOI'O TUCSIYOJITTA

Bikropis JOBPOBOJIbBCBKA. MOPCHKE ITIPATCTBO:

3ATPO3A I BUKJIMKU IJIs1 CYJHOITJIABCTBA

PEKPEAIIHA T'EOT'PA®IS I TYPU3M

Oxcana HUKUI' A, Onbra POMAHYYK, Poctuciaas KOBAJIb,

Mupocaasa JAHUJIEBHUY, I0ais KAJIMMOH.

CYYACHUH OJIIMIIIMCBKUN TYPU3M: OCHOBHI TEHIEHIII]

Ierpo IIAPHK, Oxcana OJIMBKO, Irop BITEHKO. HAITIOHAJIBHI ITPHPO/THI
[TAPKU ITOJAUIIA Y CUCTEMI PETTOHAJIBHUX PEKPEALIIMTHUX MEPEX

IBan PYJIAKEBHY, Bornan TABPUIIOK, Haraxis ®JIIHTA. EBPEVICHKA KYJIbTYPHA
CIAJIIMHA TEPHOIIUIbCbKOI OBJIACTI: CYUACHUI CTAH TA MOXJIUBOCTI
if BUKOPUCTAHHS Y TYPUCTUYHIN ALSIBHOCTI

Ouecs JOJIMHCBKA. CYUYACHUM CTAH TA I[IEPCIIEKTUBU PO3BUTKY
JIKYBAJIBHO-O3JOPOBUYOI'O TYPU3MY B VKPATHI

Oxkcana XYJIOBA. PO3BUTOK TYPU3MY B I''PCbKUX TPOMAJIAX JIbBIBIUHU:
[IEPEJIYMOBHU TA ITEPCITIEKTUBU

KOHCTPYKTHUBHA I'EOI'PA®IS TA 'EOEKOJIOI'TA

JIro6omup HAPUK, Bonogumup HAPUK. TAHAIITA®TU BACEHIB MAJINX PIHOK
SAXIAHOI'O ITOAUIIA B YMOBAX AHTPOIIOI'EHHUX ITEPETBOPEHD

Auna XAMHAIBKA, Bacuas ®ECIOK. CYUYACHI TEHAEHLIT 3ABPYJHEHHS BOJIN
P. [IPUIT’SITh B MEXXAX BOJIMHCBHKOI OBJIACTI

PAITIOHAJIBHE ITPUPOJOKOPUCTYBAHHSA I OXOPOHA ITPUPOU

Bacuar ®ECIOK, Ipuna MOPO3, Jlapuca YNKEBCBKA, SIna KIMKO, Apryp KAPITYK.
TPAHCIIOPT TA EKOJIOTTYHA BE3IIEKA MICT

(HA TMTPUKJIAII TYLBKOI MICBKOI TEPUTOPIAJILHOI TPOMA/JIN)

Irop YEBOJIJIA, Irop KY3HUK, bBornan TABPUIIIOK. TEOEKOJIOI'TYHA OILIIHKA TA HAIIPAIMKU
ONTUMI3ALIT 3EMJIEKOPUCTYBAHHS TEPUTOPIAJIBHUX TPOMA]]

(HA TIPUKJIAJII KPEMEHEIBKOI'O PAMOHY TEPHOIIIJIbChKOT OBJIACTI)
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MOCTATI, HOAIT, MOBILJIOMJIEHHS
J0 FOBLUIEIO ITPO®ECOPA MOCHUIIA CBUHKA

YIEH PEJAKIIMHOT KOJIETTI «<HAYKOBI 3ATIMCKHA THITY. CEPISL: TEOTPA®IS»,
BUITYCKHHUK CIIEHIAJIBHOCTI «TEOT'PA®ISI TA BIOJIOTISA» TEPHOIIIVIBCBKOT'O
HAIIIOHAJIBHOI'O IEJAT'OI'TYHOI'O YHIBEPCUTETY,

MNPOD®ECOP BACUJIb BPUY BI/I3BHAYUB 60-TU PIYYA!

A0 IOBLUIEIO AH/IPIA KY3UIIINHA

PENEH3IS1 HA MOHOTPA®IIO BICBTAK-IIOCIBHHY O.1.
CYCHIIIBHO-TEOI'PA®IYHI JOCTI’)KEHHS YKPAIHCBKHUX
BYEHUX 'AJIMYUHHA Y MI’DKBOE€HHHU ITIEPIO/ 1919-1939 PP.

BTPATU
HAM’ATI HIPO®ECOPA CTEITAHA ITO3HAKA

BIJOMOCTI ITPO ABTOPIB
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