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ABSTRACT

Formulation of the problem. Air pollution is one of the biggest modern ecological problem, which aggravates with process of
urbanization, industrial development, increasing number of vehicles, etc. So that, the article is devoted to the study the of air pollution
in the largest cities of the Volyn region: Lutsk, Kowel, Novovolynsk and Volodymyr-Volynskyi. The purpose of the article is to estimate
state and quality of the air in the largest cities of the Volyn region, discover the main sources of air pollution, characterize the effects
of pollution on people health and environment, propose measures for solving this problem.

Review of previous publications and studies. State of the air pollution in the urban areas of the Volyn region became the subject
of scientific interest of many scientists. Hulai L. D., Karaim O. A. and Syniuk, A. Yu. researched ecological state of air basin and
structure of sources of air pollution in the Novovolynsk City. Panasiuk M. V. and Hulai L. D. analyzed air quality in the Kovel district
and Kovel City. Problems of air pollution were investigated in the studies of Kiptenko Ye. M., Kozlenko T. V. and Molchak Ya. O.,
Fesiuk V. O., Kartava O. F. Moreover, Poruchynska, I. V. in her publication explored ways of reducing air pollution by vehicle in the
Volyn region.

Methods. The most common methods in the research were analysis and synthesis, correlations and regressions, generalization
and comparison. Moreover, to study the quality of air basin in the largest urban area — Lutsk City, the authors calculated index of air
pollution.

Results. The study defined that the main source of air pollution in the urban systems are automobiles, which produce into the
atmosphere 85-95 % of all emissions. Furthermore, stationary sources such as industrial enterprises and utility companies also pollute
air basin of cities with hazardous substances. However, the amount of pollutants from these sources in the Lutsk City and Volodymyr-
Volynskyi City slowly decreases. The authors researched that the air basin in Lutsk City is exposed to the greatest anthropogenic
loading. According to the calculation of the air pollution index, city’s air basin belongs to the quality class «polluted air». Consequences
of air pollution are quite different and have impact on environment and economic complex. Besides, poor air quality can cause different
diseases. To solve this problem the authors propose to reconstruct and modernize enterprises’ treatment systems, to increase the number
of environmental friendly public transport, to increase the areas with greenery, to introduce green logistics in transportation. The authors
concluded that air basin in the most urbanized areas of the Volyn region is quite polluted, which caused by using vehicles and func-
tioning of manufacture. So that, it is suggested measures to reduce the amount of emission from different source of pollution.

Scientific novelty and practical significance. The main preconditions and trends of modern changes in air quality of the largest
cities in the Volyn region was researched for the first time. Furthermore, the authors identified the main sources of air pollution, which
have affected the quality of urban air basins during recent years. In addition, index of air pollution in the Lutsk City was calculated for
the period 2015-2020. The article proposes measures to improve air quality and reduce emissions from stationary and mobile sources
of pollution.

Keywords: air pollution, pollutants, urban areas, sources of air pollution, air pollution index, specific urban diseases.
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Formulation of the problem. Atmospheric pol-
lution is one of the biggest environmental problems
today. With the rapid development of science and
technology, industrial production and increasing the
number of vehicles, the level of air pollution is grow-
ing rapidly, especially in urban settlements, where

small areas are concentrated large population and
concentrated production. According to the World
Health Organization, anthropogenic air pollution
kills about 9 million people worldwide each year
[20]. Therefore, the problem of air pollution in urban
systems requires detailed study in order to minimize
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the negative impact on human life and the environ-
ment.

Volyn region is a typical agro-industrial region
of Ukraine with a weak development of industrial
production, a scattered settlement network and the
absence of large cities. In terms of pollutant emis-
sions, the region belongs to one of the cleanest re-
gions of Ukraine and is second only to Zakarpattia
and Chernivtsi regions in terms of pollution by sta-
tionary sources and Luhansk and Chernivtsi — in
terms of mobile pollution [19]. Cities are the largest
centers of air pollution in the study region, due to the
significant development of industrial production, the
concentration of large populations and vehicles, and
so on. In the context of intensification of urbaniza-
tion, the study of the problem of air quality in urban
areas is one of the most important tasks, the solution
of which will help to preserve an environment con-
ducive to human life and health.

Analysis of recent research and publications.
The information base of the study consisted of the
works of many scientists who studied the state of the
atmospheric air of individual settlements and territo-
ries of Volyn region. Problems of atmospheric air pol-
lution are covered in the works of Ya. O. Molchak,
V. O. Fesiuk, O.F. Kartava [7], E.M. Kiptenko,
T. V. Kozlenko [4]. L. D. Gulai, O. A. Karaim and
A. Yu. Siniuk studied the ecological state of the air in
Novovolynsk [2]; M. V. Panasiuk and L. D.Gulai
studied the air basin of Kovel district [9]. The theo-
retical basis of the article is the work of S. A. Plahot-
nii [10], V. V. Tarasova [16], Yu. V. Knysh [5], Y. L.
Kozubenko [6], S.M. Smirnova, V. N. Smirnov,
0. O. Shapovalov [14]. Among foreign scientists, the
works of S. Chen, D. Zhang [17], E. D. Lozano-
Sabido, E. A. Berios-Barcenas [18], etc. are devoted
to the study of atmospheric pollution and its conse-
quences. In addition, the study used and processed
statistical data of the Main Department of Statistics
in Volyn region, Volyn regional center for hydrome-
teorology, the State Statistics Service of Ukraine, etc.

Coverage of previously unresolved parts of
the overall problem. The problem of air pollution in
urban systems of Volyn region is covered in many of
fundamental works on ecology and geography. How-
ever, the current state of the air basins of the largest
cities in the region has not been sufficiently studied
in the scientific literature. Therefore, for the first time
in the article the main reasons for the change in air
quality of the considered urban areas are clarified and
the main modern sources of pollution of their air ba-
sins are revealed. In addition, the index of air pollu-
tion in the regional center of the region — Lutsk for
the period 2015-2020 was calculated, and it was es-
tablished that the atmospheric city basin belongs to
the class of “polluted”.

Formulation of the purpose of the article. The

aim of the work is to study the condition and quality
of the air basin of the largest cities of VVolyn region,
taking into account the preconditions and conse-
quences of air pollution. In accordance with the goal,
the following tasks were solved:

— describe the features of the location of the stud-
ied cities;

— identify the main sources of emissions of im-
purities into the air basins of settlements;

— analyze the dynamics of pollution of the cities;

— calculate the index of air pollution in Lutsk;

— identify the most polluted areas of the regional
center and the main stationary sources of pollution;

— find out the consequences of air pollution in
cities;

— propose measures to improve the air quality of
the studied areas.

Research methodology. The methodological
apparatus of the work is based on the use of methods
of analysis and synthesis, correlation and regression,
generalization and comparison. To study the state of
the air in Lutsk, one of the most common methods
was chosen — to determine the index of air pollution
by a single substance, the index of air pollution by 5
substances and a comprehensive index of pollution.
The index of air pollution by a single substance is cal-
culated as the ratio of the concentration of this sub-
stance in the air to the maximum allowable norm
(1.1). It is used to compare the level of air pollution
in individual regions or cities, as well as to compare
the level of air pollution with different substances

API; = (C; +~ TLV))X, (1.1)

where C; is the average concentration of the i-th
substance in the air during the study period; TLV; —
threshold limit value of the i-th substance in the air;
Kj is a constant that changes its values depending on
the hazard class of the substance. If the pollutant be-
longs to the 1st class of danger, the average value of
the constant is 1.5; to the 2nd — 1.3; to the 3rd — 1.0;
to the 4th — 0.85.

The air pollution index (APIs) is used for the
complex analysis of the air basin composition. The
index we calculated for 5 pollutants, the concentra-
tion of which is the highest in the air of the study area
by formula 1.2 [10, p. 10].

APIg = Y?_, API;, (1.2)

where 5 is the number of substances for which
the index is calculated, API; is the index of air pollu-
tion by a particular substance. In case of need of the
expanded research of structure of atmospheric air cal-
culate the complex index of atmospheric pollution
(CIAP) according to the formula 1.3 for which calcu-
lation the quantity of substances is not limited. (1.3)

CIAP = ¥, APL, (1.3)

-215-



Cepisi «[eonoezisi. [eoczpapisi. Ekonogzisi», 2022, sunyck 56

where n is the number of substances for which
the index is calculated, API; — the index of air pollu-
tion by a particular substance. According to the ob-
tained results of calculations, the class of air pollution
1s determined. If the values obtained are less than 2.5,
the atmosphere is considered clean; 2.5-7.5 - slightly
polluted atmosphere; 7.5-12.5 — polluted atmosphere;
12.5-22.5 — heavily polluted atmosphere; 22.5-52.5 —
highly polluted atmosphere; over 52.5 — extremely
polluted atmosphere.

1:1 000000

Presentation of the main research material.
Volyn region is located in the extreme north-west of
Ukraine and borders with the Republic of Poland, the
Republic of Belarus, Rivne and Lviv regions, its total
area is 20,144 thousand km?. There are 11 cities in the
region (1 of them is a medium-sized city and 10 small
cities) and 22 urban-type settlements. The largest cit-
ies are: Lutsk, Kovel, Novovolynsk, Volodymyr-Vol-
ynskyi (Fig. 1).

LEGEND
L%K - largest cities

= - houmdaries of districts

s - houndarics of region

Fig. 1. Location of the largest cities of Volyn region

Due to the lowland position and significant wet-
lands in the north of the region, the settlement net-
work is quite scattered, and the settlements are small.
The largest settlements are concentrated mainly in the
southern part of the region within the Volyn Upland,
where natural conditions are more favorable for
farming and industrial development, there are depos-
its of combustible and non-metallic mineral re-
sources. Thus, most of the considered cities are lo-
cated in the south of the region, in particular, the city
of Novovolynsk was formed in the place of coal min-
ing of the Lviv-Volyn coal basin, the city of Vo-
lodymyr-Volynskyi is an important historical and cul-
tural center of Volyn, Lutsk is the administrative cen-
ter of the region. Only the city of Kovel lies in the
central part of the Volyn region, within the Polesian
lowland, and is a major railway transport hub. It
should be noted that the atmosphere of Kovel has the
best ability to disperse pollutants in the air, and the
processes of accumulation of harmful substances in

the air are most actively developing in Volodymyr-
Volynskyi [1, p. 65]. In general, the natural condi-
tions of Volyn region are favorable for the dispersion
of pollutants in the air, reducing their concentration
and self-cleaning of the atmosphere. In particular,
there are no significant orographic obstacles to the
movement of air masses in the study area. In addition,
the processes of dispersion of pollutants in the atmos-
phere are affected by wind speed, which averages
from 2.5 to 4.5 m/s during the year. In winter, west-
erly and south-westerly winds prevail, in summer —
westerly and north-westerly do [8, p. 54]. The num-
ber of days with calm weather is small, however, in
the recent years, there has been a general trend to-
wards increasing the duration of such conditions. A
negative aspect that impairs the self-cleaning proper-
ties of the atmosphere by trapping pollutants within
cities is urban infrastructure, such as high-rise build-
ings, narrow streets, and so on. Another positive pre-
requisite that helps to reduce the concentration of
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pollutants in cities is their small area, small popula-
tion and small areas occupied by multistory buildings
(Table 1). In general, the region belongs to the re-
gions with one of the lowest levels of urbanization in
Ukraine. Thus, in 2020, 52.3 % of the population

lived in cities, of which 40.4 % — in Lutsk. It should
be noted that there are no large cities in the region,
only the city of Lutsk belongs to the medium-sized
cities and has a total area of 42 km?. The largest area
is the city of Kovel — 47 km?.

Table 1

The largest cities of the Volyn region

Population Proportion of the | Proportion of the

. Area, | Number of people, .
City Km? thousand people density, urban popula- whole popula-
peop people/km? tion, % tion, %
Lutsk 42 217,2 51714 40,4 21,1
Kovel 47 68,0 1 446,8 12,7 6,6
Novovolynsk 17 55,1 3241,2 10,3 5,4
Volodymyr- 17 38,1 22412 7.1 3,7
Volynskyi

*calculated by authors based on the statistics [15, p. 30]

Based on the above, we summarize that the con-
centration of pollutants in the cities of Volyn region
depends on the amount and composition of emissions
from transport and industrial enterprises, building
features, congestion of roads, location of enterprises
relative to the prevailing wind directions and so on.

Due to the active development of transport, in
Ukraine, cars emit about 6.5 million tons per year or
37% of all harmful emissions into the air, and in some
cities they outnumber all others [6, p. 87]. In general,
the level of air pollution in the studied cities of Volyn
region is quite high and has a general upward trend.
The largest amount of the pollutants in the air basin
of cities is supplied by mobile sources of pollution, in
particular, cars, which account for more than 85-95 %
of all emissions. Such a high share of mobile sources
in the structure of air pollution is due to the concen-
tration of a large number of road transport in cities,
significant indicators of passenger and freight turno-
ver, as well as the congestion of roads.

A working car emits carbon monoxide, nitrogen
oxides, as well as more than 200 compounds with
toxic effects [14, p. 64]. Cars emit the most of the
pollutants into the atmosphere at idle, during braking
and speeding. Long-lasting cars deliver significantly
more impurities to the air than new ones, due to
equipment wear after 5-10 years of use. In addition,
such sources are dangerous because they emit pollu-
tants into the surface layer of the air where the popu-
lation lives. It should be noted that since 2016, mon-
itoring of emissions from mobile sources is not car-
ried out. As of 2015, 10 300.7 tons of impurities were
released into the air of Lutsk by mobile sources,
which is 92 % of all emissions, in Volodymyr-Volyn-
skyi—1215.7 tons (89.7 %), in Kovel — 3 452.2 tons
(90 %), in the city of Novovolynsk — 2097.4
(91.4 %). Despite the small share in the structure of
emissions, stationary sources of pollution supply the
atmosphere of cities no less harmful pollutants. Note

that in accordance with Article 10 of the Law of
Ukraine «On Protection of Atmospheric Air», enter-
prises, institutions, organizations and citizens — busi-
ness entities that emit pollutants into the atmosphere
and whose activities are related to the influence of
physical and biological factors on its condition, are
obliged to provide uninterrupted effective work and
maintenance in a serviceable condition of construc-
tions, the equipment and the equipment for clearing
of emissions and reduction of levels of influence of
physical and biological factors, etc. [3]. However, a
significant number of enterprises and organizations
produce pollutants into the atmosphere due to the
moral and technical obsolescence of their treatment
plants. On average, in these cities, there are 3.9 kg of
emissions per inhabitant, and 12 tons of impurities
from stationary sources of pollution per 1 km? of ur-
banized territory. The highest indicators of the con-
centration of pollutants during 2015-2020 are ob-
served in Lutsk, the lowest — in Volodymyr-Volyn-
skyi (Fig. 2).

Note that in Lutsk there is a positive trend in the
amount of pollutant emissions. In particular, in 2015,
0.95 thousand tons of impurities were discharged
from stationary sources into the air basin, in 2018 —
only 0.4 thousand tons, in 2020 emissions increased
slightly and amounted to 0.7 thousand tons. A slight
reduction in emissions is also typical for Volodymyr-
Volynskyi. The phenomenon is due to the reduction
of industrial production in cities, the closure of a
large number of enterprises, as well as the improve-
ment of sewage treatment plants of individual organ-
izations. In the cities of Novovolynsk and Kovel, on
the contrary, the volume of impurity discharges in-
creased compared to 2015. This feature is due to the
deterioration of sewage treatment plants of most en-
terprises in the cities.

During the study period, emissions increased
significantly in the industrial city of Novovolynsk,
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Fig. 2. Dynamics of emissions of pollutants from stationary sources of pollution in the largest cities of the
region during 2015-2019, thousand tons (*done by authors based on the [12, p. 9; 13, p. 10])

which specializes in coal mining. The city's air qual-
ity is monitored at two checkpoints on Peremohy Av-
enue and Sokalska Street. Note that in 2015,
0.17 tons of impurities were released into the atmos-
phere of the settlement, and in 2020 — 0.3 tons. The
most of the pollutants enters the air basin from the
coal mining association «Volynvugillya» about 40 %
of emissions from the stationary sources, furniture
company «BRV — Ukrainey, utility company «Novo-
volynskteplokomunenerho» and woodworking com-
pany «Kronospan UA» [2, p. 64-65]. Pollution rates
in Kovel are consistently high. The settlement is an
important railway junction of Ukraine, so, a large
amount of the pollutants enters to the city air from the
rail transport. The largest stationary polluters of the
Kovel air basin are OJSC Kovelskyi miasokombinat
(Kovel Meat Processing Plant), which supplies car-
bon monoxide to the atmosphere, and Kovel Passen-
ger Car Depot (which produces carbon oxides and
dust) [9, p. 153]. However, as in other cities of the
region, the main source of pollution is road transport.

The smallest amount of the pollutants from sta-
tionary sources enters the air basin of Volodymyr-
Volynskyi. The phenomenon is associated with much
less development of industrial production of the set-
tlement than in other studied cities. The main enter-
prises that emit pollutants into the atmosphere in-
clude: LLC «Gerbor-Holding», PJSC «Luga», LLC
«Khlibozavod» (Bread-baking plant), Privately held
company «Sklo-Tsentr» (Glass Center), Privately
held company «BTR-S». These are mainly agricul-
tural organizations and the small processing enter-
prises, that produce a relatively small amount of the
pollutants into the atmosphere. The administrative
center of the Volyn region — Lutsk — suffers the

greatest technogenic load. The city has concentrated
powerful industrial productions of the processing in-
dustry, developed a dense transport network, 21.1 %
of the region's population and a significant number of
cars. Systematic observations of air quality are car-
ried out at three observation points (Rivnenska Street,
Konyakina Street, Chopin Street), where observa-
tions are carried out four times a day (Fig. 3).
During 2020, the largest number of exceedances
of the TVL in Lutsk was observed in the content of
nitrogen dioxide, formaldehyde and phenol, which is
associated with a large number of vehicles on the
roads of the city. For the convenience of analyzing
the quality of the air basin of Lutsk, we calculate the
index of air pollution by individual substances, as
well as the complex index of air pollution (Table 2).
The total index of air pollution in Lutsk in 2020
in terms of the content of the five substances with the
highest concentration (nitrogen dioxide, formalde-
hyde, phenol, nitric oxide and dust) is 7.1, which cor-
responds to the state of the atmosphere «polluted».
According to the calculations of the complex index
of atmospheric pollution (CIAP), the air of the ad-
ministrative center of the region also belongs to the
polluted and is 7.5. It should be noted that such indi-
cators of the level of air pollution in Lutsk are the
lowest in the last six years. The phenomenon is ex-
plained by the reduction of road traffic on the roads
of the settlement, the reduction of industrial produc-
tion by some enterprises due to quarantine re-
strictions during March-December 2020. The main
share of the pollutants' emission in Lutsk is accounted
for by road and accounts for 92-95 % of all emis-
sions. According to Ya. O. Molchak, V. O. Fesiuk
and O. F. Kartava, the most polluted areas are large
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Fig. 3. Skeleton-map of the location of stationary observation posts in Lutsk

Table 2
Index of air pollution by certain substances in Lutsk

Impurities 2015 2016 2017 2018 2019 2020
Dust 0,67 0,67 0,67 0,67 0,67 0,67
Sulfur dioxide 0,04 0,04 0,04 0,04 0,04 0,04
Carbon monoxide 0,39 0,39 0,39 0,39 0,39 0,39
Nitrogen dioxide 2,28 2,28 2,28 2,07 1,87 2,07
Nitric oxide 0,50 0,66 0,66 1,00 0,66 0,50
Phenol 1,45 1,94 1,94 2,46 1,94 1,94
Formaldehyde 2,46 3,00 3,58 4,17 2,46 1,94
APIgeneral 7,36 8,55 9,13 10,37 7,60 7,12
CIAP 7,73 8,92 9,5 10,74 7,97 7,55

*calculated by authors based on data from the Volyn Regional Center for Hydrometeorology

transport interchanges, the road Zluky Square — Old
Market — Parkova Street, the road Vidrodzhennia Av-
enue — Rivne Street, departure street Shevchenko —
street Kovelska — Volodymyrska, as well as the cen-
tral streets of the city (Volia Ave., Vynnychenko St.,
Peremohy Ave., Bohdan Khmelnytsky St., etc.) [7,
p. 218].

Despite the small share of stationary sources of
pollution, emissions from them are quite dangerous,
and some require pre-treatment. The largest station-
ary sources of pollution include the Hnidavskyi tsu-
krovyi zavod (Gnidava Sugar Plant), the Lutskteplo
utility company, the SKF Ukraine plant, and the Lut-
skyi remontnyi zavod «Motor» (Lutsk Motor Repair
Plant) (Fig. 4).

The largest amount of the pollutants is emitted
by stationary sources in the south-eastern industrial
area of the city, due to the concentration of many
powerful industrial enterprises. As the prevailing
winds during the year are north-west and north, such
emissions, together with the air masses, are dissi-
pated outside the city. However, we should consider
changes in wind direction depending on the pressure
field during a year. [4, p. 320]. Thus, in the spring the
wind acquires south-eastern and southern rhumbs,
which causes pollution of the adjacent areas of the
city.

Note that it is rather difficult to trace the differ-
entiation of the level of pollution in the context of in-
dividual districts of the city, since the spread of
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impurities in the air is influenced by many factors that
vary during different time intervals such as day,
month and year. Thus, during the period of sugar beet
processing at the Hnidavskyi tsukrovyi zavod(end of
September — December) the content of pollutants in

44%

26%

the air of the southern part of the city increases. In
addition, the content of impurities in the air of a par-
ticular area of the city may increase due to a single
local impact: road repairs, construction of houses and
more.

O State Communal Enterprise
“Lutskteplo”

& Private Joint Stock
Company SKF Ukraine

O Lutsk repair plant "Motor™

B Gnidavsky sugar factory and
other enterprises in the city

Fig. 4. The structure of emissions of pollutants into the air by stationary sources in 2020, %
(*done by authors based on data from the Volyn Regional Center for Hydrometeorology)

Atmospheric air pollution of urban systems has
a negative impact on the environment, life and health
of the population, the economic complex, etc.
(Fig. 5). The consequences of the presence of impu-
rities in the air basin of the considered cities are ex-
tremely diverse and can be manifested immediately
or have a long-term impact.

Atmospheric air pollution is one of the main en-
vironmental causes of poor public health, as the hu-
man body is constantly in contact with the air. De-
pending on the component and the individual charac-
teristics of the organism, caused by the impurities in
the air, various pathologies can occur in the human
body. It is investigated that at constant action on a hu-
man body of exhaust gases of cars on diesel fuel there
are disturbances in work of cardiovascular system,
risks of formation of thrombi increase, vegetative
regulation of heart is broken [18, p. 2]. In particular,
the high content of phenols in the air causes the risk
of dysfunction of the cardiovascular and nervous sys-
tems, liver and kidneys. Formaldehyde causes respir-
atory, immune and eye troubles. Nitrogen dioxide
causes the respiratory system illness [16, p. 24-25]. It
is the content of these pollutants in the city of Lutsk
that exceeds the permissible norm.

In total, during 2019, the number of deaths in the
studied cities was 4,151 people, which is 31.1 % of
all deaths in the region. Of these, 65.4 % died from
diseases of the cardiovascular system, 15.5 % — from
tumors and 1.9 % — from respiratory diseases. Note
that the number of deaths has a general tendency to
increase, especially from diseases of the cardiovascu-
lar system. However, the decrease in mortality from
respiratory diseases over the last 5 years is positive.

In addition, it has been proven that an increase
in the concentration of pollutants in the air causes a

decrease in efficiency. Thus, with increasing air pol-
lution index (API) every 10 conventional units, labor
productivity decreases by an average of 4 % [17,
p. 153]. Pollution of the air basin of cities causes ma-
terial damage to the economy. In particular, impuri-
ties in the atmosphere destroy iron products, build-
ings and other structures. Air pollution is especially
dangerous for architectural monuments (temples,
castles, monuments, etc.), which can be gradually de-
stroyed by impurities. In general, it is difficult to es-
timate the damage from air pollution, as it acts to-
gether with other factors that damage the products of
material industry.

Due to the concentration in a relatively small
area of the studied urban systems of a large number
of vehicles and industrial production, their air basin
receives much more greenhouse gases than the sur-
rounding areas. For example, in 2015, 349.1 tons of
methane and carbon dioxide came to the city of Lutsk
from stationary and mobile sources of pollution,
which is 82 % of the emissions of these gases in the
Lutsk region. In 2019, 184.8 tons of investigated
greenhouse gases entered the city atmosphere from
stationary sources alone.

The constant presence of heat-retaining impuri-
ties in the atmosphere, as well as the anthropogenic
transformation of landscapes (in particular, the
change of the underlying surface) determines the for-
mation of the so-called microclimates on the territory
of the considered cities. Therefore, the air tempera-
ture in these cities is several degrees higher than in
the surrounding areas.

Atmospheric air quality problems in urban areas
of Volyn region and their consequences in the process
of technogenesis continue to grow and need to be ad-
dressed. In general, today most of the systems for
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Fig. 5. The main consequences of air pollution in the cities of Volyn region

cleaning stationary sources of air pollution in Volyn
region do not clean the emissions at the proper level
but allow much of impurities to go into the air. The
phenomenon is associated with obsolescence and
technical deterioration of sewage treatment plants.

In addition, a significant problem is the uncon-
trolled and unregulated emissions of road transport.
To date, there are only a number of projects and de-
velopments that can reduce emissions of impurities
into the air, but we do not know radical solution to
this problem. The urgent measures to solve this prob-
lem include: establishing speeds up to 60 km / h in
cities, designing bypass roads for transit transport,
equipping new cars with efficient systems and de-
vices to reduce emissions, development and imple-
mentation of new types of internal combustion en-
gines, etc. [5, p. 84].

Also, one of the ways to improve the condition
of the air basin of urban areas is to increase the share
of electric transport in public transport or the intro-
duction of environmentally friendly modes of
transport. Such projects are already being imple-
mented in Lutsk, in particular, since December 2020,
two environmentally friendly buses operating on gas-
fired internal combustion engines have been ope-
rating.

In addition, one of the measures to improve the
condition of the air can be the introduction of «green»
logistics in road and rail transport in the Volyn region.
Such ecologically oriented logistics aims to minimize
chemical and noise pollution of the atmosphere by
optimizing passenger and freight traffic using envi-
ronmentally friendly or least environmentally haz-
ardous vehicles [11, p. 53]. Based on the above, in
our opinion, the most effective measures to reduce

emissions from stationary and mobile sources of pol-
lution and improve air quality in the largest cities of
Volyn region are:

— reconstruction and modernization of gas
cleaning systems and dust collectors of individual en-
terprises;

— strengthening control over emissions of im-
purities into the atmosphere by individual organiza-
tions;

— centralization of heating and liquidation of
small boilers;

— increasing the share of electric and environ-
mentally friendly public transport in cities;

— increase of the territories of the cities occu-
pied under perennial green plantings;

— introduction of «green» logistics.

Conclusions. Thus, the largest amount of pollu-
tants in the atmosphere of Lutsk, Kovel, Volodymyr-
Volynskyi and Novovolynsk is produced by road
transport — 85-95 % of all emissions. Stationary
sources of pollution produce an average of 12 tons of
emissions per 1 km? of urban area. In the cities of
Lutsk and Volodymyr-Volynskyi during 2015-2020
there is a decrease in emissions from stationary
sources, and in Kovel and Novovolynsk pollution
volumes have a slight tendency to increase.

The most of the concentration of impurities is
observed in Lutsk, and the indices of air pollution in
the city (APIs and CIAP) correspond to the class
«contaminated». The main air pollutant in the city is
transport (92-95 % of all emissions). Among the sta-
tionary sources of pollution, the largest are: utility
company «Lutskteplo» (26 % of point source emis-
sions), Lutskyi remontnyi zavod «Motor» (16 %) and
SKF Ukraine Plant (14 %). The most polluted areas
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are the Vynnychenko St., Volia Ave., Peremohy Ave.,  vascular disease and cancer. Therefore, the necessary
Vidrodzhennia Ave., Kovelska St., Rivnenska St., etc.  measures to improve the condition of the air are the

The consequences of air pollution are mani- modernization of treatment plants for air pollutants;
fested in all spheres of life, especially dangerous air ~ reduction of car emissions through the use of envi-
pollution is for humans life and health, as it does pro-  ronmentally friendly vehicles and the introduction of
voke the development of respiratory and cardio-  «green» logistics.
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3a0pynHeHHs1 aTMOC()EPHOro NMOBITPS HANOLIBIIKUX MicT BosimHCBKOI 00J1aCTi:
nepeayMOBH, HACJIIIKH Ta NIJISIXU BUPIIIEHHS POOJIeMu

Muxaiino Muxaiinosuu Menoniituyx’,

K. Teorp. H., IOICHT, Kadeapa ¢iznanaoi reorpadii,

'BonuHChKUI HalioHaNbHUM yHiBepcuTeT iMeni Jleci Ykpainku, Byn. Ilotanosa, 9, m. JIynek, 43025, Vkpaina;
Bixmopis Bimaniiena I'opéay’,

Marictp kadenpu dhizmaHOi reorpadii;

Jwomuna Muxonaiena I'opoay’,
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IIpAT «BH3 «MAVYII», Byn. Konepruxka, 8, m. JIynpk, 43025, Ykpaina;

Onexcanop Ilasnosuu Boex!,

K. T€0JI. H., IOLEHT, kKadenpa ¢iznunoi reorpadii

CrarTs npucBsiYeHa TOCIIIPKEHHIO IPOOIeMH 3a0pyAHEHHSI aTMOC(HEPHOTO MOBITPs HalObII ypOaHi30BaHUX Te-
puropiit Bonmnachkoi obmacTi: M. JIyiek, M. Koens, M. HoBoBonmuHCEK Ta M. Bonmogumup-Bonmuacskuii. [IpoananizoBaHo
TIPUPOIHI Ta COLIalIbHO-EKOHOMIYHI YMOBH JIOCIIJKYBaHUX HACEJICHUX MYHKTIB, [0 BILIMBAIOTh HA 0COOIMBOCTI MOIIH-
PEHHSA Ta pO3CIIOBaHHS 3a0pYIHIOIOYHX PEUYOBHH Yy MPOCTOPi. 30KpeMa, oXxapaKTepru30BaHO (pi3uKo-reorpadidai 0coOIm-
BOCTI pO3MilleHHs MicT (oporpadiro, 0cOONMMBOCTI IMPKYJISILii aTMOCc(EpH TOIO), YUCENBHICTh Ta TYCTOTY IXHBOTO Ha-
CeJIeHHS, HasBHICTh Ta cenr(iKy MPOMHCIOBUX BUPOOHUIITB TOMIO. BUABICHO OCHOBHI CcTaIliOHapHI Ta IEPECYBHI JIKe-
pena 3a0pyJHEHHS TOBITPS, CKJIaJ Ta 00CATH BUKHIIB, iXHIO IIPOCTOPOBY Ta 4acOBY IUHaMiKy. BcTaHOBIIEHO, 1110 OCHOB-
HHUM JKEPEIIOM 3a0pyJHEHHS aTMOC()EPHOTo MOBITPS Y PO3NIIHYTHUX MiCTaxX € aBTOMOOUILHHIN TPaHCIIOPT, HA SIKUH TIPH-
nagae 85-95 % ycix BUKHUIIB. 3’sCOBAHO, 1[0 AWHAMIKA BUKHU/IIB 3a0PYIHIOIOUMX PEUOBHH 13 CTAIIOHAPHUX DKEPEN 3a-
OpyIOHEHHS IPOTIATOM OCTaHHIX ITSITH poKiB y M. JIympk Ta M. Bonoaumup-BonuHcskuil MaroTh 3arajibHy TEHACHIIIIO 10
3HkeHHs. Y M. KoBenb Ta M. HOBOBOJNIMHCEK criOCTEpiraeThesi He3HAYHE 3pOCTaHHsI 00CSTiB BUKHIIB. 32 JaHUMHU MOHI-
TOPHHTY Ha TPHOX CTALlIOHAPHUX ITYHKTAaX CHOCTEPEKEHHS, JOCIIKEHO CTaH MOBITPAHOTO OaceifHy aAMiHiCTpaTHBHOTO
ueHrpa obaacti — M. JIynbk, BUSIBICHO, 1110 HAWOLIbII 3a0pyIHEHUM € MiBJCHHO-CXiTHUN MPOMHCIIOBHN paiioH MicTa.
PozpaxoBaHo iHIeKe 3a0pyaHEHHS aTMOC(EepHOTo MOBITPs M. JIyIIbK OKpEeMHMHN KOMIIOHEHTAMH Ta KOMIUIEKCHHUH 1HAEKC
3a0pyIHCHHS Ta BCTAHOBIICHO, 1[0 aTMOC(EpHE MOBITPs HAWOLIBIIOr0 MicTa BonuHchko1 0051acTi — JIyIbK HAJICKHUTh 10
KJacy «3a0pyaHeHe». 3’sCOBaHO, 10 BHACTIIOK KapaHTHHHUX 00MekeHb, nmpoTsiroM 2020 p y M. JIynbk criocTepiraBcs
HaWHKYUI TOKa3HUK iHAEKCY 3a0pyaHeHHs aTMocdepy 3a OCTaHHI IIicTh pokiB. OKpiM TOTO, y CTATTi BUCBITIICHO BILIHB
3a0pyaHEHHs aTMOC(EPHOTO MOBITPS HA HABKOJIMIIIHE TIPUPOIHE CEPEOBHIIE, KHUTTS 1 TOCHONAPCHKY HiAIbHICTh MEII-
KaHIiB MicT BonrHchKoi 00sacTi. 3anponoHoBaHi 3aX0/IM MOKPAILICHHS CTaHy aTMOC(HEpHOTo TMOBITPS AOCIHIIKYBaHHUX
ypOocucTeM, IO MOJNATAIOTh Y CKOPOUYCHHI 00CSATIB BUKHIIB 32 paXyHOK MOJIEPHI3aIlii OYMCHUX CIIOPYA Ha MiATPHEMCT-
BaX, BUKOPHUCTAHHSI €KOJIOTTYHO-UYMCTUX BHU/IIB TPAHCIIOPTY Ta BIIPOBAPKEHHS «3€JICHOT» JIOTICTUKH.

Knrouosi cnosa: 3abpyonennss ammocghepu, 3a0pyoHIo0di peuosutu, ypoaunizoeani mepumopii, oxcepeina 3a6pyo-
HeHHs ammocghepu, iHOeKe 3a0pyOHeHHs: ammocgepu, cneyuiuHo MicbKi X60poou.

BHecoK aBTOpiB: BCi aBTOPW 3p06MAM PiBHUI BHECOK Y L0 poboTy Hagjiiwna 23 »oBTHa 2021 p.
MpwitHaTa 8 ciuHa 2022 p.
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