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WWAHOBHI YNTAMI!

Llen Bunyck "BicHuka KniBcbkoro HauioHanbHoro yHisepcuteTy iMeHi Tapaca LleByeHka, cepis Neorpadgis", npucesayy-
€TbCS UNeHy pefakuifiHOoi Konerii Haloro XypHany, 3asigyBady kadeapu disnyHoi reorpadii Ta reoekonorii, [pe3ngeHTy
YkpaiHcbkoi acouiauii naHgwadTHoi ekonorii, yneHy lMpeangii ByeHoi pagn YkpaiHcbKoro reorpadiyHoro TosapucTaa,
BiMIHHUKY OCBITU YKpaiHu, 4neHy-kopecnoHAeHTy HauioHanbHoi akagemii Hayk YkpaiHu, OOKTOpy reorpadidyHux Hayk,
npocecopy Muxannosi AmutpoBuyy NFlPO3ANHCBLKOMY, akuii pantoBo niwos i3 xntTs 21 nunHs xoBTHA 2022 p. Big
CTpaLuHoi XxBopobu.

Mwuxano AmMntpoBmy 6yB He nuile BINCKYYUM YYEHUM, SIKUIA YCe XUTTS 3aiMaBCs HayKOBOK MPobnemMaTukol B LIapuHi
naHawadTHOT eKororii Ta CTanoro po3BUTKY, a  NpeKpacHMM BUKNadayemMm, LWo pago AiNMBCS CBOIMM 3HAHHAMM 3i CTyOeH-
Tamu Haworo YHiBepcuTeTy Ta iHwmx npoigHux 3BO Ykpainn, CLUA, Axrnii, MNiaeHHoi Kopei.

Mo 3aBepLUeHHI0 HaBYaHHS y cepeHin wkoni, Muxanno OMuTposud Mpoa3nHCEKMIA BCTYNUB Ha reorpadiyHum dakynbteT
KuiBcbkoro gepxasHoro yHiBepcuteTy iMm. T. I, LLleBYeHka, kM 3akiHuMB i3 Big3Hakoto 1979 p. Toro camoro poky i noyas
npautoBaTtu y cTiHax pigHoro dpakynbTeTy. 3rogom, 1983 p. 3axuctus kaHaupaTceky, a 1995 p. — QOKTOPCLKY AucepTauito,
OTpuMaB 3BaHHA Npodpecopa Ta cTaB 3aBigyBaveM kadeapu isnyHoi reorpadii Ta reoekonorii.

BiH € aBTopom noHag 300 HaykoBuKX npaLp, cepea Akux 26 moHorpadivi i Nigpy4HUKIB.

Mpo Baromi HaykoBi 30,00y Tku 11 BUCcOKu aBToputeT Muxanna Amutposuya MpoaA3MHCBHKOro CBigYaTh 06paHHs Noro une-
HOM HaykoBOi paan MixxHapogHoi acouiauii naHgwadTHoi ekororii (IALE), uneHoM HauioHanbHoro komiteTy Ykpainu 3 Mpo-
rpamu FOHECKO "MoguHa i 6iocdhepa", npeacrtaBHmkom ypsgy YkpaiHv Ha Hapaai Pagy €sponu 3 po3pobku JlaHawadTHOT
KOHBEHLT, a TakoX Bia3Haka [lep>xaBHoto npemieto YKkpaiHu B ranysi Hayku i TexHiku (2015) 3a uukn pobiT 3 0XopoHM i BigHO-
BNEHHA NaHawacdTHoro Ta 6ionoriyHoro pi3HOMaHiTTS.

BiuHa i cBiTna nam'atb Muxannosi [iMutpoBuyy. BiH HazaBxau 3anUWNUTbLCA Y HalwKX cepusax!



B 1 C H MU K Kuiscbkoro HauioHanbHoro yHisepcurety imeHni Tapaca LleBueHka
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CITIZEN SCIENCE AND ENVIRONMENTAL MONITORING:
WORLD TRENDS, SITUATION IN UKRAINE

The aim of the study was to characterize the main trends in the development of citizen science (CS), which has been attracting
growing interest from society since the beginning of the 21st century, which is associated with the development of digital technologies,
the ability to connect to the Internet. According to the Oxford Dictionary, "Citizenship Science is the collection and analysis of data
related to the natural world by members of the general public, usually as part of a collaborative project with professional scientists".
This movement has a significant activity in the countries of Western Europe, the USA, Australia, and in the last decade in China. An
analysis of completed projects shows that citizen science has the greatest impact on research in the field of biology, ecology, and
solutions to environmental problems and is mainly used for collecting and classifying data. The accuracy of the data obtained by CS
representatives depends on the proper organization of research and requires constant monitoring and cooperation with professional
scientists. Citizens' motivation to participate in research can also influence the results of CS projects. Three general aspects are
highlighted as motivation for participation in CS: a) raising the individual scientific and educational level and the desire to increase
public awareness; b) filling gaps in government monitoring and identifying local problems; c) harnessing scientific knowledge to
inform policymakers and decision-makers and ensuring consistency of actions at different scales.

An important area of research in citizen science is monitoring the quality of water in water bodies, as evidenced by more than 800
works published during 2010-2020. In periodicals indexed by the Web of Science. It is relevant to involve representatives of citizen
science in solving the tasks facing SDG 6 "Clean water and adequate sanitation", one of the 17 global goals that were adopted at the
UN Summit on Sustainable Development (2015) for the period 2015-2030. The participation of citizen science can be significant in the
context of SDG 6.3.2 "Identifying the proportion of water bodies with good water quality”, as these studies relate to the monitoring of
water bodies at the community level. The FreshWater Watch program, launched in 2012, is based on continuous monitoring of
freshwater bodies. The program has both a global and a local level. Global level - citizen scientists in different countries participating
in the program work according to the same methods and register a common set of parameters that are loaded into the same database.
Local level — working with local groups and scientists who have scientific questions about their specific water bodies. Thus, using
global approaches, it is possible to answer local questions about water quality and the state of ecosystems.

In Ukraine, the situation with citizen science is fundamentally different from that described above. There is no citizen science
in the same form as in the countries of Western Europe, North America, Australia and East Asia in Ukraine. This is connected both
with the general economic situation of the country and, accordingly, the constant reduction of scientific institutions, a decrease in
the interest of citizens in science, and with moral and ethical aspects (from the skepticism of professional Ukrainian scientists
regarding the activities of representatives of citizen science to the unwillingness of broad strata of citizens to spend their time on
work in CS projects).But on Facebook (FB) there are groups of biological, hydrological and geological orientation in Ukraine, which
have their own sites in FB and carry out certain work.Ukraine's integration into the structure of the European Union will contribute
to the emergence of new opportunities for further development of citizen society, including participation in citizen science projects.

Keywords: citizen science, information accuracy, environment, environmental policy, sustainable development goals, water
and sanitation,situation in Ukraine.

Introduction. In the 21st century, the world's trend of
citizen participation in research projects has intensified,
which became a means of encouraging their interest and a
deeper understanding of science, while ensuring
unprecedented interaction between professional scientists
and the general public. Involving citizens often allows
scientists to achieve goals more successfully than they
would without their participation. In addition, such projects
are aimed at encouraging public participation in research, as
well as in science in general, which makes it possible to talk
about such a phenomenon as citizen science (CS).

Citizen science is a concept of conducting scientific
research with the involvement of a wide range of volunteers,
many of whom can be amateurs, ie do not have previous
scientific education and training in the speciality. As a rule,
citizen science is associated with long-term programs, such
as environmental monitoring, water management
(Firehock&West, 2001; Laird et al., 2012), ornithology, and so
on. Previous movements in citizen science have given
impetus to industries such as amateur radio communication,
amateur astronomy, and inventive activity. Today, citizen

ISSN 1728-3817

science can also be seen as one of the approaches to non-
formal science education (Bonney et al., 2009).

To a large extent, the growing interest in citizen science
projects today is associated with the development of digital
technologies, the availability of low-cost sensors and the
ability to collect data by citizens using smartphone
applications and transmitting information on the Internet.
However, there are some programs that have a long history.
In particular, one of the longest-running projects in citizen
science is the Christmas bird count, initiated in 1900 by the
National Audubon Society (USA).

An example of a global CS project is the FreshWater
Watch program, launched by the international
environmental organisation Earthwatch in 2012 to study the
quality of water in running water bodies (Fresh Water Watch,
2022). With a global methodological approach and
integration of information into a single database, the state of
water bodies at the local level is also addressed.

The relevance of research in the field of citizen
science is evidenced by the fact that only on the topic of
monitoring water quality in water bodies during 2010-2021,

© Khilchevskyi V., Zapototskyi S., 2022
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more than 850 works were published in periodicals
indexed by the Web of Science.

Literature Review. Ideas that have become forerunners
of recognition of citizen science in the world as a phenomenon
was laid down in the works of P. Feyerabend (Feyerabend,
1978) and E. Chargaff (Chargaff, 1978). The conceptual
provisions of citizen science are highlighted in the works of
the British scientist A. Irwin (Irwin, 1995) and the American
scientist R. Bonney (Bonney, 1996).

Various manifestations of citizen participation in research
projects, which have become a means of encouraging interest
and a deeper understanding of science while ensuring
unprecedented interaction between professional scientists
and the general public, are covered in various publications,
such as C. Doyle (Doyle et al., 2009) et al. In 2010, the journal
"Nature" published an article with the eloquent title "Citizen
science: People power" (Hand, 2010).

The issue of reliability of the received information, one
of the most sensitive issues of citizen science, is
addressed in the works (Thelen et al., 2008; Gardiner,
2012), and economic aspects are covered in the
publication (Theobald et al., 2015).

Citizen science's role in forming environmental policy is
emphasised in the works (Turbe et. Al., 2019). Involvement
of representatives of citizen science in implementing the
provisions of the Sustainable Development Goals (SDGs),
in particular. SDG 6 "Clean Water and Sanitation" is devoted
to the work (Hegarty et al., 2020).

In Ukrainian scientific periodicals issues of citizen
science are not considered.

The purpose of this study was: a) to identify the main
trends in citizen science, which received a significant
impetus to development in the world in the 21st century, and
the areas of involvement of its representatives in the study
of environmental issues, including water resources; b) make
a cursory assessment of the situation regarding citizen
science in Ukraine.

Used materials. The study used publications in
international scientific journals and materials from the
international environmental organization "Earthwatch", and
the program "FreshWater Watch". Information from the
Ukrainian information platforms Earth Day Ukraine, UkrBIN —
National Biodiversity Information Network, and the world's
largest social network Facebook was also used to study the
existence of communities close to citizen science in Ukraine
and the profile of their activities.

Results and Discussion.

History, theoretical background and terminology.
"Citizen science" is a fairly new term, but it is followed by an old
practice. Historically, this term refers to scientists who have not
collaborated with research institutions or have not had a formal
academic education. In the 17—19 centuries. science was often
done by self-employed gentlemen, amateurs, or researchers
such as Isaac Newton (1643—-1727), Charles Darwin (1809-
1890), and others (Silverfown, 2009).

During the British colonization of North America, the first
citizen scientists were American colonists who recorded
weather data that remained in the archives and are now
used to assess the climatic conditions of that time, or climate
change today (Fecko, 2014).

In the 20th century, science became fully
institutionalized. Researchers hired by universities and state
research laboratories began to work in science. But in the
1970s, this situation was called into question. The
philosopher P. Feyerabend called for the "democratization
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of science" (Feyerabend, 1978). Biochemist E. Chargaff
advocated the return to the science of nature lovers, because,
in the traditions of Descartes, Newton, Leibniz, Buffon and
Darwin, science was dominated by "amateurs, not money-
oriented technical bureaucrats" (Chargaff, 1978).

The term "citizen science" has several sources, as well as
different concepts. The first recorded use of the term dates
back to 1989, in a political report by the Wilson Center (USA)
entitled Citizen Science and Politics: A European Perspective,
mentioned in a publication (Haklay, 2015), and in an article by
R. Kerson in "MIT Technology Review" (Kerson, R., 1989).
The last one describes how 225 volunteers in the United
States collected rain samples to help the Audubon Society
implement an acid rain awareness project.

Conceptual definitions of the term appeared in the mid-
1990s. The British sociologist A. Irwin defined "citizen
science" as "a dynamic concept of scientific citizenship that
highlights the need to open science and the processes of
scientific policy to the public" (Irwin, 1995). He sought to
restore two aspects of the relationship between citizens and
science: 1) science must respond to the interests and needs
of citizens; 2) citizens themselves can produce reliable
scientific knowledge.

The American ornithologist R. Bonnie in the same period
defined "citizen science" as projects in which non-scientists,
such as lovers of ornithology, voluntarily receive scientific
data, which is a contribution to ornithology (Bonney, 1996).
This approach narrows the role of citizens in research
compared to Irwin's concept.

The terms "citizen science" and "citizen scientists" were
included in the Oxford Dictionary of English in June 2014.
"Citizen science — the collection and analysis of data relating
to the natural world, by the general public, usually in a joint
project with professional scientists" (Citizen science, 2014).
"A citizen-scientist is a representative of the public who is
engaged in scientific work, often in cooperation with
professional scientists and scientific institutions or under
their guidance; amateur scientist" (Citizen science, 2014).

Analysis of completed projects shows that citizen science
has the greatest impact on research in biology, ecology and
environmental issues and is used mainly for data collection
and classification (Kullenberg, Kasperowski, 2016).
Nowadays, scientists can participate in a variety of activities,
such as crowdsourcing or analysis of historical scientific data
(for example, the National Center for Rain Rescue Program,
which aims to digitize precipitation by 1961 by crowdsourcing
precipitation data). Great Britain), to perform voluntary photo-
registration of meetings of species of birds, wild animals,
butterflies, etc. (Van Strien et al., 2013).

There are three general aspects (Carlson, Cohen, 2018)
as a motivation to participate in "citizen science": a) raising
the individual educational level and the desire to expand
public awareness; b) filling gaps in state monitoring and
identifying local problems; c) the use of scientific knowledge
to inform politicians and decision-makers and to ensure that
actions are appropriate at different scales.

Reliability of the received information. Initially,
academics were sceptical of citizen science about data
quality. Thus, the paper (Foster-Smith et al., 2003) questioned
the value of marine environmental data collected by
volunteers. The work of a group of 13 volunteers recruited by
the Earthwatch Institute to study the distribution of living
organisms off the coast of Cumbre in Scotland was evaluated.
Errors related to the estimation of the number of some
species. It is likely that these problems arose due to: 1) lack
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of experience in the field of volunteers; 2)inadequacy of
instructions on the use of some scales; 3)insufficient
preparation for the beginning of field surveys.

A study published by the US National Park Service
mentions possible problems with the reliability of data
obtained by volunteers (Thelen et al.,2008). 1) some
projects may not be suitable for volunteers, for example,
when complex research methods are used or a significant
amount of repetitive work; 2) there is a risk of entering
biased data if volunteers do not have proper training in
research and monitoring protocols. According to the authors
of one of the environmental projects of citizen science "Lost
Sun" (about beetles), the economic efficiency of citizen
science data can outweigh the problems of data quality with
proper management (Gardiner, 2012).

M. Kosmala and others in research on data quality
assessment in citizen science note that citizen science
projects in the field of ecology and environmental issues have
great potential for the development of science. In addition,
these projects can influence policy and guide resource
management by creating datasets that cannot otherwise be
created (Kosmala, 2016). They draw the following
conclusions: 1) data sets created by voluntary certification
centres can be reliably high quality without compromising on
quality created by professionals; 2) the accuracy of the data
obtained by each volunteer varies depending on the
complexity of the task and the experience of the volunteer;
there are several methods to increase the accuracy to the
required levels for this project; 3) most types of deviations
detected in citizen science data sets are also found in
professional data sets and can be eliminated with the help of
existing statistical tools; 4)reviewers of citizen science
projects should pay attention to standardization and
compliance of protocols with data of volunteers, methods of
data collection and accuracy assessment.

The reliability of CS data for water quality monitoring is
discussed in (Quinlivan et al. 2020). This study included
checking data on plant nutrients in freshwater bodies
collected by citizen scientists by comparing the CS results
with laboratory results obtained on the same samples. It was
found that with proper preparation and appropriate
organization of the study, the data collected by citizen
scientists can be used to measure and monitor phosphates,
nitrates, and conductivity.

In June 2019, a partnership between the Earthwatch
Foundation and the Institute of Water Resources of the
University of Dublin (Ireland) launched a program to monitor
the water quality of the River Liffey (length 132 km,
catchment area 1256 km?, Irish Sea basin) flowing through
Dublin and the suburbs. In September 2019, a WaterBlitz
(sampling and analysis of water samples over the weekend)
was conducted, during which more than 350 samples were
taken at locations selected by citizens in the River Liffey
Basin (Hegarty et al., 2019). Data analysis showed a
correlation between elevated nitrate concentrations in river
water and the presence of agricultural land, as well as an
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increase in phosphate values in river water in urban areas
after heavy rains. Due to the constant monitoring of
phosphates, nitrates and turbidity of the River Liffey water,
the CS representatives supplement the data collected by
local authorities and the Environmental Protection Agency.

As citizen science continues to evolve, a key indicator of
project success that is expected to be seen will be a growing
awareness of data quality. Citizen science can become a
common tool to help collect inaccessible high-quality data to
support policy and resource management, environmental
monitoring, and basic science (Kosmala, 2016).

Ethical aspects include, first and foremost, issues such
as intellectual property. The Citizen Science Association
(CSA), headquartered at the Cornell Ornithological
Laboratory (lthaca, USA), and the European Citizen Science
Association (ECSA), headquartered at the Museum of Natural
History (Berlin, Germany), have working groups on ethics and
principles. In 2015, ECSA published the "Ten Principles of
Citizen Science" (European CSA, 2015). Paragraph 10 of this
document states that citizen science project managers take
into account legal and ethical issues related to copyright,
intellectual property, data sharing agreements, confidentiality,
attribution and the impact of any activity on the environment.

At the same time, there are critical views on the use of
citizen science volunteers as actual unpaid workers by some
commercial organizations. In particular, D. Jemielniak and
A. Przegalinska in the work devoted to the study of the
impact of network technologies on the emergence of a new
cooperation society, emphasize that the use of citizen
science volunteers can be exploitative (Jemielniak,
Przegalinska, 2020).

The group of authors, which in 2015 studied the work of
about 390 unique projects related to biodiversity, concluded
that they voluntarily participate annually from 1.36 million to
2.28 million people, and the range of in-kind contributions of
volunteering in monetary terms range from $ 667 million to
$ 2.5 billion per year (Theobald et al., 2015).

Citizen science and environmental policy. As noted by
A. Turbe and others. (Turbe et. Al., 2019), the importance of
the impact of citizen science projects on environmental policy
can be understood by analyzing case studies of citizen
science in three main aspects: the role of the citizen-scientist;
the scientific dimension; socio-economic dimension (Fig. 1).
This analysis shows that citizen science can contribute to
each stage of the environmental policy process: problem
definition (definition of a new environmental problem or
formulation of a new hypothesis about known problems);
policy formation (definition of structural elements of policy);
policy implementation (policy implementation or description of
their implementation); compliance assurance (measures to
promote, monitor and ensure compliance with existing
environmental standards, for example, through awareness-
raising, inspections, warnings and fines); policy evaluation
(evaluation of the results of citizen science intervention in
environmental policy).
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Fig. 1. Three key aspects of citizen science (citizen, scientific, socio-economic)
that can affect the effectiveness of environmental policy (Source:Turbe et al., 2019)

Citizen Science and Sustainable Development Goals —
SDG 6. Sustainable Development Goals (SDGs), or global
goals — key areas of development of the world, which were
adopted at the UN Summit on Sustainable Development in
2015 for the period 2015-2030 and number 17 global goals,
which meet 169 tasks. SDG 6 "Clean Water and Sanitation"
is about ensuring the availability and sustainable

management of water resources and sanitation for all
(United Nations, 2018; Khilchevskyi, Karamushka, 2021).
SDG 6 has eight tasks (Table 1). Six of them should
be completed by 2030, task SDG 6.6 — by 2020, and for
task SDG 6.6b — the year has not been determined. Each
task also has one or two indicators to be used to measure

progress.

Table 1. Structure of tasks and indicators of their implementation for SDG 6 "Clean Water and Sanitation™
in accordance with the resolution of the UN General Assembly resolution on sustainable development in 2015
(Source: United Nations. Goal 6)

TasksSDG 6 Implementation indicators
Ne Task title _ Yearof |\ Indicator title
implementation
6.1 | Safe and affordable drinking water 2030 6.1.1 The .share of the population that uses safe
drinking water
Termination of open defecation and provision of The share of the population that uses: a) safe
6.2 b ) 2030 6.2.1 | sanitation services; b) hand washes with soap
access to sanitation and hygiene
and water
Improving water quality, wastewater treatment 6.3.1 The share of domestic and industrial wastewater
and safe reuse " that is safely treated
6.3 | Improving water efficiency, providing fresh water 2030 ’ . .
supplies, and significantly reducing the number of 6.3.2 TS:”{JFODOHIIOH of water bodies with good water
people suffering from water shortages quality
Introduce integrated water resources 6.4.1 | Changes in water efficiency over time
management at all levels, including through
6.4 | cross-border cooperation 2030 Water stress level: freshwater intake as a share
. . 6.4.2 .
Protection and restoration of water-related of available freshwater resources
ecosystems
Expanding support to developing countries in the 6.5.1 Degree in integrated  water  resources
- L N management
6.5 | field of water supply and sanitation (desalination, 2030 Part of the territorv of the transboundary basin
recycling and reuse technologies) 6.5.2 . Y . y ba
with the current mechanism of water cooperation
6.6 | Safe and affordable drinking water 2020 6.6.1 Zceerlﬁ;geth of water-related ecosystems changes
The amount of official development assistance
Termination of open defecation and provision of related to water supply and sanitation, which is
6.6a o - 2030 6.6a.1 ] :
access to sanitation and hygiene part of the cost plan, is coordinated by the
government
Improving water quality, wastewater treatment Support and strengthen the participation of local
6.6b P 9 q Y - 6.6b.1 | communities in improving water and sanitation
and safe reuse
management
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There are a total of 11 indicators (United Nations. Goal 6).
The main sources of data on SDG 6 targets and indicators
come from a body called the Integrated Monitoring Initiative
for SDG 6, coordinated by UN-Water. Each government
must decide how to include them in national planning
processes, policies and strategies based on national
realities, opportunities, levels of development and priorities
(United Nations, 2018).

The paper (Fritz et al., 2019) considers a plan for the
inclusion of citizen science data for sustainable
development. The paper was prepared by citizen science
representatives, academic scientists working in the field of
citizen science, and the United Nations Environment
Program (UNEP) to evaluate a practical approach to using
citizen science's capacity to assess the implementation of
the SDG's objectives. Involving citizens can have important
benefits, especially when collecting data.

Thus, the participation of citizen science can be
significant in the context of SDG 6.3.2 "ldentification of the
share of water bodies with good water quality" (Table 1), as
these studies are related to the monitoring of water bodies
at the community level.

FreshWater Watch program. FreshWater Watch is a
global CS project launched by the international
environmental ~ non-profit  organization  Earthwatch
(Earthwatch, 2021) to study water quality and ecosystem
degradation in freshwater bodies. Earthwatch is developing
a citizen science model to raise funds and recruit individuals,

students, faculty and corporate fellows to participate in
critical field research to understand nature's response to
accelerating global change. Earthwatch is headquartered in
Boston, USA, with regional offices in Oxford, England,
Melbourne, Australia, Tokyo, Japan and Hong Kong, China.

The FreshWater Watch program is based on the
continuous monitoring of freshwater bodies, which began in
2012 (FreshWater Watch, 2021). She works with local
groups and scientists who have scientific questions about
their specific surface water bodies. Thus, using global
approaches, it is possible to answer local questions about
water quality and the state of ecosystems (Hadj-Hammou et
al., 2017; Loiselle et al., 2017). The project works both
globally and locally.

Global level — citizen scientists in different countries
who participate in the program, work on common methods
and register a common set of parameters that are loaded
into the same database. Therefore, the results can be
compared globally. Local-level — the ability to conduct
small-scale research with high density. At the same time,
local communities often use the results of CS research to
address specific local hydroecological issues (Hadj-
Hammou et al., 2017).

As of 2020, more than 23000 field samples were
registered under the program, and water quality was
monitored in more than 2500 water bodies on five
continents (Figure 2).
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Fig. 2. Map of surface water sampling by representatives of citizen science
under the program FWW "Earthwatch FreshWater Watch", which covers all continents — 2012-2019
(Source: Hegarty et. al., 2020)

Although the FreshWater Watch program does not
measure all the parameters needed to achieve SDG 6.3.2,
citizens do measure the phosphorus content of phosphates
(PO4%*) and nitrogen in the form of nitrates (NOz") at all
points. And other parameters are measured within specific
local projects. Many of them are concentrated in urban
freshwater bodies, which are particularly vulnerable to
anthropogenic impact.

The state of affairs with citizen science in Ukraine.
As noted above, in the Ukrainian scientific periodicals issues
of citizen science are not considered at all. There are no
publications that would indicate the use of data obtained
from participation in real citizen science projects.
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But among the Ukrainian electronic resources, we
managed to find information platforms that position their
commitment to citizen science. In particular, "Earth Day
Ukraine". As stated on the main page, this all-Ukrainian
platform is "created to unite the media, business, NGOs,
volunteers, activists and bring the eco-consciousness of
Ukrainians into an active state" (Earth Day Ukraine, 2021);
UKrBIN — National Biodiversity Information Network is a
public project for the identification and collection of
observations of living organisms (Ukrainian Biodiversity
Information Network, 2021).

On Facebook (FB), there are groups of biological,
hydrological and geological orientationin Ukraine, which
have their sites on FB (Table 2).



FEOrPA®IA. 1/2(82/83)/2022

~13 ~

Table 2. Availability of separate information sites or groups on Facebook (FB) in the Ukrainian Internet space as of 2022,
which position their commitment to citizen science

(Source: Created by the authors)

Site, group - title in English .. Year of Nu[‘nper of
e s LS Purpose of activity L participants,
(original title in Ukrainian) foundation
thousand
Information platforms

Earth Day Ukraine un|t|ng. th.e media, busme§s, and gubllc orga.nlzatlons _ _

and bringing the eco-consciousness into an active state
UKrBIN |dent|f|cat|on and collection of observations of living _ _

organisms

Groups in FB biological orientation

Mushrooms of Ukraine (Tpvbu Ykpainu) association of the mycological community 2016 98.0
Flora of Ukraine (PocinHHui cait Ykpaikn) exchange of information on wild flora and natural 2017 28.9

vegetation
Birds of Ukraine ([Mtaxu YkpaiHu) exchange of ornithological information 2014 24.3
Insects of Ukraine (Komaxu Ykpainu) exchange of information about insects 2017 15.3
Ukrainian Botanical Group exchange of information about the flora of Ukraine and 2012 123

the world
Birdwatching Ukraine bird watching in the wild 2014 5.0

Groups in FB hydrological orientation
Save the Dniester from hydroelectric power . .
plants (BpsiTyii OvicTep sia FEC) preservation of the Dniester ecosystem 2015 6.0
The Dnieper unites! ([Hinpo eaHae!) gﬁ?g?g?e of information on water resources of the 2018 068
SOS Rivers! (Piykn SOS!) preservation of Ukrainian river systems 2016 0.49
Wa}er mov_c_ement in the Kyiv region (Boa- preservation of Lybedi and others. small rivers of Kiev 2015 0.31
HUW pyx KniBLumHm)
Ukrainian river network (YkpaiHceka piy- improving the condition of rivers in Ukraine 2015 0.19
KOBa Mepexa)
Group in FB geological orientation

Minerals of Ukraine (MiHepanwu YkpaiHu) | exchange of information on minerals and deposits | 2021 | 0.85 |

The most numerous are groups of biological orientation:
"Mushrooms of Ukraine" — unites the mycological
community of the country (about 98 thousand participants);
"Flora of Ukraine" (about 28 thousand participants) —
dedicated to wild flora and natural vegetation of Ukraine;
"Birds of Ukraine" (about 24 thousand participants) —
ornithological community for the exchange of information
about birds; "Ukrainian Botanical Group" (about
12 thousand participants) — definition and discussion of the
flora of Ukraine and the world; "Birdwatching Ukraine"
(about 5 thousand participants) — discussion and
observation of birds in the wild (amateur ornithology); "Flora
of Ukraine" (about 4 thousand participants) — popularization
of knowledge about the diversity of plants in the country.

In Ukraine, the issue of water resources and water
conflicts is relevant (Khilchevsky, 2021; Khilchevsky,
Mezentsev, 2021). But there are much fewer groups of
hydrological orientation in FB than biological ones. Among
them, the group " Save the Dniester from hydroelectric
power plants" (6 thousand people) stands out for the
number of participants. Among others — "The Dnieper
unites!", "SOS Rivers!" and others.

The geological orientation is represented by the group
"Minerals of Ukraine".

Conclusions:

1) Citizen science is of growing interest to society since
the beginning of the 21st century, which is associated with
the development of digital technologies, and the possibility
of connecting to the Internet. This movement is most active
in Western Europe, the United States, Canada, Australia,
and in the last decade in China.

2) Analysis of completed projects shows that citizen
science has the greatest impact on research in biology,
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ecology and environmental issues and is used mainly for
data collection and classification.

3) The accuracy of the data obtained by citizen science
representatives depends on the proper organization of
research and requires constant monitoring and cooperation
with professional scientists.

4) 1t is important to involve representatives of citizen
science in solving the challenges facing SDG 6 "Clean
Water and Sanitation", one of the 17 global goals adopted
at the UN Summit on Sustainable Development for the
period 2015-2030. Participation in citizen science can be
significant in the context of SDG 6.3.2 "Identification of the
proportion of water bodies with good water quality”, as these
studies are related to the monitoring of water bodies at the
community level.

5) The Global FreshWater Watch program, launched in
2012, is based on continuous monitoring of freshwater
bodies. The global level is provided by common methods
and registration of a common set of parameters that are
loaded into a single international database. Local-level —
work with local groups and scientists who have scientific
questions about specific surface water bodies.

6) In countries where citizen science is developing, there
are three aspects as a motivation to participate in it: a) the
desire to increase the individual scientific and educational
level and awareness of society; b) filling gaps in state
monitoring and identifying local problems; c) the use of
scientific knowledge to inform politicians and decision-
makers and to ensure that actions are appropriate at
different scales.

7) In Ukraine, the situation with citizen science is radically
different from that described above. Citizen science as it
exists in the world is absent in Ukraine. This is due to the
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general economic condition of the country, the constant
reduction of scientific institutions, declining interest in science,
and moral and ethical aspects (from the scepticism of
professional Ukrainian scientists about the activities of citizen
science to the unwillingness of the general public to spend
time working in citizen science projects).

8) Ukraine's integration into the structure of the
European Union will contribute to the emergence of new
opportunities for further development of citizen society,
including participation in citizen science projects.

References

1. Bonney, R. (1996).Citizen science: A lab tradition. Living Bird, 15(4),
7-15.

2. Bonney, R., Ballard, H., Jordan, R., McCallie, E., Phillips, T., Shirk, J.,
Wilderman, C. (2009). Public Participation in Scientific Research: Defining the
Field and Assessing Its Potential for Informal Science Education. A CAISE
Inquiry Group Report.Retrieved from: https://eric.ed.gov/?id=ED519688

3. Carlson, T., Cohen, A. (2018). Linking community-based monitoring to
water policy: Perceptions of citizen scientists. Journal of Environmental
Management, 219, 168—177. DOI: 10.1016/j.jenvman.2018.04.077

4. Citizen science' added to Oxford English Dictionary (2014). The Daily
Zooniverse. Retrieved from: https://daily.zooniverse.org/tag/oxford-english-
dictionary/

5. Chargaff, E. (1978). Heraclitean fire: sketches from a life before
nature. New York: Rockefeller University Press. 252 p.

6. Doyle, C., David, R., Li, Y., Luczak-Roesch, M., Anderson, D.,
Pearson C.M. (2019). Using the Web for Science in the Classroom: Online
Citizen Science Participation in Teaching and Learning.Proceedings of the
10th ACM Conference on Web Science, 71-80. DOI: 10.1145/
3292522.3326022

7. Earth Day Ukraine (2022).
https://earthdayukraine.org/citizen-science

8. Earthwatch (2022). Official website. Retrieved from:https://earthwatch.org/

9. European CSA (2015). Ten Principles of Citizen Science. London,
ECSA. Retrieved from:http://ecsa.citizen-science.net/sites/default/files/ecsa_
ten_principles_of_citizen_science.pdf

10. Fecko, K.M. (2014). The Relevance of Benjamin Franklin's and
Thomas Jefferson's. Technical Writing for Modern Communicators. University
of Central Florida. Electronic Theses and Dissertations, 2004-2019, 4741.

11. Feyerabend,P. (1978). Science in a Free Society. London: New Left
Books. 221 p.

12. Firehock, K., West, J. (2001). A brief history of volunteer biological
water monitoring using macroinvertebrates. Journal of the North American
Benthological Society, 14 (2), 197-202.

13. Fritz, S., See, L., Carlson, T., Haklay, M.M., Oliver, J.L., Fraisl, D.,
Mondardini, R., Brocklehurst, M., Shanley, L.A., Schade, S. (2019). Citizen
science and the United Nations Sustainable Development Goals. Nature
Sustainability, 2 (10), 922-930. DOI: 10.1038/s41893-019-0390-3

14. Foster-Smith, J, Evans, S.M. (2003). The value of marine ecological
data collected by volunteers. Biological Conservation,113, 199-213.
DOI:10.1016/S0006-3207(02)00373-7

15. FreshWater Watch (2022). Official website. Retrieved from
https://scistarter.org/freshwater-watch

16. Gardiner, M.M., Allee, L.L., Brown P.M.J., Losey J.E., Roy, H.E.,
Smyth, R.R. (2012). Lessons from lady beetles: accuracy of monitoring data
from US and UK citizen-science programs. Frontiers in Ecology and the
Environment, 10(9), 471-476. DOI:10.1890/110185

17. Hadj-Hammou, J., Loiselle, S., Ophof, D., Thornhill, I. (2017). Getting
the full picture: Assessing the complementarity of citizen science and agency
monitoring data. PLoS One, 12(12), p.e0188507. DOI:10.1371/
journal.pone.0188507

18. Haklay, M. (2015). Citizen Science and Policy: A European
Perspective. Woodrow Wilson International Center for Scholars. 67 p.

19. Hand, E, (2010). Citizen science: People power. Nature. 466(7307),
685-687. DOI: 10.1038/466685a

20. Hegarty, S., Regan, F., O'Dowd, P., Brogan, A., Clinton, R. (2019).
Citizen scientist involvement in water quality monitoring in agricultural
catchments: a case study Retrieved from http://doras.dcu.ie/23939/1/
Catchmentsconference_Hegartyposterupdated.pdf

Website. Retrieved from:

ISSN 1728-3817

21. Hegarty, S., Slaimi, A., O'Connor, N., Regan, F. (2020). Citizen
Science and Water Quality Monitoring: Evidence from Dublin and Beyond. In:
Leal Filho, W., Azul, A.M., Brandli, L., Lange Salvia, A., Wall, T. (eds) Clean
Water and Sanitation. Encyclopedia of the UN Sustainable Development
Goals. Springer, Cham. DOI: 10.1007/978-3-319-70061-8_131-1

22. Irwin, A. (1995). Citizen Science: A Study of People, Expertise, and
Sustainable Development, Routledge, London, 112 p.

23. Jemielniak, D., Przegalinska, A. (2020). Collaborative Society. MIT
Press. 264 p. DOI: 10.7551/mitpress/11587.001.0001

24. Kerson, R. (1989). Lab for the Environment. MIT Technology Review,
92(1), 11-12.

25. Khilchevskyi, V.K. (2021). Water resources of Ukraine: assessment
based on the FAO AQUASTAT database. Proceedings 15th International
Scientific Conference on Monitoring of Geological Processes and Ecological
Condition of the Environment, European Association of Geoscientists &
Engineers, 1-5. DOI: 10.3997/2214-4609.20215K2005

26. Khilchevskyi, V., Karamushka, V. (2021). Global Water Resources:
Distribution and Demand. In: Leal Filho, W., Azul, A.M., Brandli, L., Lange
Salvia, A., Wall, T. (eds) Clean Water and Sanitation. Encyclopedia of the UN
Sustainable Development Goals. Springer, Cham. DOI: 10.1007/978-3-319-
70061-8_101-1

27. Khilchevskyi, V.K., Mezentsev, K.V. (2021). Water conflicts and
Ukraine: Donbas region. Proceedings 15th International Scientific
Conference on Monitoring of Geological Processes and Ecological Condition
of the Environment, European Association of Geoscientists & Engineers, 1-5.
DOI: 10.3997/2214-4609.20215K2004

28. Kosmala, M., Wiggins, A., Swanson, A., Simmons B. (2016).
Assessing Data Quality in Citizen Science. Frontiers in Ecology and the
Environment, 14(10), 551-560. DOI:10.1002/fee.1436

29. Kullenberg, C., Kasperowski, D. (2016). What Is Citizen Science? —
A Scientometric Meta-Analysis. PLOS ONE, 11(1). DOIl: 10.1371/
journal.pone.0147152.

30. Laird, S.G., Nelson S., Stubbs, H.S., James, A.L.,Menius, E. (2012).
Organizational Structures and Data Use in Volunteer Monitoring
Organizations  (VMOs).  Applied Environmental Education and
Communication, 11(3), 165-177. DOI: 10.1080/1533015X.2012.776918

31. Loiselle, S.A., Frost, P.C., Turak, E., Thornhill, I. (2017). Citizen
scientists supporting environmental research priorities. Science of the Total
Environment, 598, 937. DOI: 10.1016/j.scitotenv.2017.03.142.

32. Quinlivan, L, Chapman. D.V., Sullivan, T. (2020). Validating citizen
science monitoring of ambient water quality for the United Nations sustainable
development goals. Science of The Total Environment, 699, 134255.DOI:
10.1016/j.scitotenv.2019.134255

33. Silvertown, J. (2009). A new dawn for citizen science. Trends in
Ecology & Evolution, 24(9), 467-471. DOI:10.1016/j.tree.2009.03.017

34. Thelen, B.A., Thiet, R.K. (2008). Cultivating connection:
Incorporating meaningful citizen science into Cape Cod National Seashore's
estuarine research and monitoring programs". Park Science, 25(1), 74-80.

35. Theobald, J., Ettinger, A.K., Burgess, H.K., DeBey, L.B., Schmidt, N.R.,
Froehlich, H.E., Wagner, C., HilleRisLambers, J., Tewksbury, J., Harsch,
M.A., Parrish, J.K. (2015). Global change and local solutions: Tapping the
unrealized potential of citizen science for biodiversity research. Biological
Conservation, 181, 236—244. DOI: 10.1016/j.biocon.2014.10.021

36. Turbe, A., Barba, J., Pelacho, M., Mugda, S., Robinson, L. D.,
Serrano-Sanz, F., Sanz, F., Tsinaraki C., Rubio, J.-M., Schad, S. (2019).
Understanding the Citizen Science Landscape for European Environmental
Policy: An Assessment and Recommendations. Citizen Science Theory and
Practice, 4(1), 34, 1-16. DOI: 10.5334/cstp.239

37. Ukrainian Biodiversity Information Network (2022). Website.
Retrieved from: https://ukrbin.com/index.php?action=about&lang=2

38. United Nations (2018). Sustainable Development Goal. 6, Synthesis
report 2018 on water and sanitation. United Nations, New York. Retrieved
from: https://www.susana.org/en/knowledge-hub/resources-and-publications/
library/details/3637

39. United Nations.Goal 6. Sustainable Development, Knowledge
Platform. Retrieved from: https://sdgs.un.org/goals/goal6

40. Van Strien, A.J., Van Swaay, C.A., Termaat, T. (2013). Opportunistic
citizen science data of animal species produce reliable estimates of
distribution trends if analysed with occupancy models. Journal of Applied
Ecology, 50, 1450-1458. DOI:10.1111/1365-2664.12158

Hapinwna no peakonerii 27.03.22



FEOrPA®IA. 1/2(82/83)/2022 ~15~

B. Xinb4yeBcbKuM, A-p reorp. HaykK, npod.
KuiBcbkuit HauioHanbHUM yHiBepcuteT iMeHi Tapaca LLleBuyeHka, KuiB, YkpaiHa

C. 3anoToLbKkuiA, 4-p reorp. Hayk, npod.
KuiBcbkui HauioHanbHUI yHiBepcuTeT imeHi Tapaca LLeByeHka, KuiB, YkpaiHa

MPOMAASAHCBKA HAYKA | MOHITOPUHI OOBKINNSA: CBITOBI TEHOEHLII, CUTYAL|IA B YKPATHI

Memoto docnidxeHHs1 € xapakmepucmuKka OCHO8HUX MeHOEHUill y po3eumky epomMadsiHcbKoi Hayku (I'H), sika euknukae 3pocmaroquli iHmepec
3 60Ky cycninbcmea 3 noyamky XXI cm., ujo noe's;3aHo 3 PO38UMKOM YughpPO8UX MeXHOJI02il, MoX/Iueicmto nioknro4eHHs1 Ao iHmepHemy. 32i0HO 3
OKcghopOCbLKUM C/I08HUKOM, "2poMadsiHCbKa Hayka — ye 36ip i aHani3 0aHux, w0 Hanexamsb 00 ceimy npupodu, npedcmasHUKamMu WUPOKO20 KoJsia
2pomadcbKoCcmi, SIK Npasusio, y paMKax criflbHO20 Npoekmy i3 npogpeciliHumu eyeHumu". Lleli pyx Mae 3HaYyHy akmueHicmb y KpaiHax 3axioHoi
€eponu, CLUIA, Aecmpanii, ocmaHHe decamunimmsi — y Kumai. AHani3 aukoHaHuUX nMpoekmie nokasye, w0 Halibinbwe 2pomMadsiHCbKa HayKa ensueae
Ha docnidxeHHs1 e 2any3i 6ionozii, exonozii, eupiweHHss npobnem Aoekinsnsi i 3acmocoeyemncsi 8 OCHOBHOMY 0nis1 360py ma knacudpikayii daHux.
To4Hicmb daHux, ompumaHux npedcmaeHukamu 'H, 3anexumsb e€id opaaHi3ayii docnidxeHb i suMazae NocmiliHo20 KOHMPOJIO ma cnienpayi i3
npogpecilinumu e4eHumu. Momueauyisi, sIKoro nocy2o8yromscsi cpomadsiHu, 6epyyu yyacms y Haykoeux G0C1iOXKeHHSIX, MOXe MmakKoX eniuHymu Ha
pe3ynbmamu npoekmie I'H. MoxxHa eudinumu mpu 3a2anbHi acnekmu sik Momueayito 0o y4acmi e I'H: a) nideuuwjeHHs1 iHOueidyanbHO20 HayKO8o-
oceimHb020 pieHs Ui 6axkaHHS1 po3wupumu ob6i3HaHicmb cycninbcmea; 6) 3anoeHeHHs1 NPo2asiuH y 0ep)xagHOMY MOHIMOPUH2y Ma 8Usi8/IeHHSI Mic-
yeesux npobrieM; 8) BUKOPUCMAHHSI HayKo8UX 3HaHb Onsl iHghopMmyeaHHs1 nosimukie ma oci6, wo npuliMaromsb pilleHHs, a MaKox 3abe3nevyeHHs1
eidnoeidHocmi 0ili y pizHUXx Mmacwmabax.

Bazomum HanpsiMmom docnidxeHb 2poMadsiHCbKOI HayKu € MOHIimopuHa sikocmi 800U y 800HUX 06°ekmax, npo wo ceid4yums noHad 800 npaub, ony-
6rnikosaHux npomsicom 2010-2020 pp. y nepioduyHuUx sudaHHsIX, wio iHdekcyromncsi Web of Science. AkmyanbHuUM € 3anyyeHHs npedcmasHukie 'H 0o
supiweHHs1 3a80aHb, sIKi cmosimb neped Ljinnro cmanozo poseumky 6 (JCP 6) "Hucma eoda ma HanexHa caHimapis", odHieto i3 17-mu a2no06anbHuUx
uinet, ski 6ynu nputiHami Ha Camimi OOH 3i cmanozo po3eumky (2015) Ha nepiod do 2030 p. Y4acmb 2poMadsiHCbLKOI HayKu Mo)ke 6ymu 3Ha4yHo y
koHmekcmi LJCP 6.3.2 "BusienieHHs1 Yacmku 800HUX 06'ekmie i3 Xopouwloro sikicmio 800U", OCKiNIbKU yi A0CiOKeHHs1 noe'a3aHi 3 MOHIMOPUH20M 800HUX
o6'ekmie Ha pieHi epomad. [poepama "Fresh Water Watch", posnoyama 2012 p., 6a3yembcsi Ha 6e3rnepepeHOMYy MOHImMOpPUHay NPiCHO8O0OHUX 800HUX
o6'ekmie. lMpozpama mae sk 2nobanbHuli, mak i 1okanbHuUl pieeHb. MobanbHuli pieeHb — npedcmasHuku M'H y pi3HuUx kpaiHax, siki 6epymb y4acmb y
npoepami, npayroroms 3a yHighikoeaHumu Memodukamu i peecmpyroms 3a2anbHull Habip napamempie, w0 3agaHMa)\yemscsi 00 €0UHOi 6a3u AaHux.
JlokanbHuli pieeHb — po6oma 3 MicyesuMu 2pynaMu ma 84eHUMU, y SIKUX € HayKoei mumaHHsi u,000 KOHKpemHux 800HUX o06'ekmie. Omxe, sukopucmo-
8yroyu 2nobanbHi nidxodu, MoxxHa eidnoesicmu Ha Micyeei numaHHs1 CMmoco8HO IKocmi 00U ma cmaHy eKocucmem.

B Ykpaini cumyauis 3 MH kapOuHanbHO 8idpi3Hsiembcs 6id onucaHoi euuwe. FpomadsiHcbka Hayka 8 makomy eu2insili, K y KpaiHax 3axiOHol
€eponu, lMigHiyHOT AMepuku, Aecmpanii ma CxiOHoi A3ii, @ YkpaiHi eidcymHsi. lMoe'sizaHo ye siK i3 3a2zaflbHUM €KOHOMIYHUM cmaHoeuweM KpaiHu,
nocmiliHuM CKOPOYeHHSIM HayKoB8UX yCMaHo8, 3MeHWeHHsIM iHmepecy 2poMadsiH 3o HayKu, mak i 3 MopaslbHO-emUuYHUMU acriekmamu (8id ckencucy
npodgeciliHux yKpaiHCbKuXx y4eHux wjo0o disnbHocmi npedcmaeHukie 'H 0o HezcomoeHOCMi WUPOKUX eepcme 2pomMadsiH eumpadyamu ceili 4Yac Ha
po6omy y npoekmax I'H). Ane Ha ¢belicbyi (PB) yce x € epynu 6ionoeiyHol, 2idposoeiyHoi ma 2eosnoei4yHoOi cnpsimoeaHocmi 8 YKpaiHi, ki maromb
ceoi calimu y ®b i npoeodsimb neeHy po6omy. Inmezpayisi YkpaiHu do cmpykmyp €eponelicbko2o Cor3y crnpusimume rnosiei Hogsux Moxsueocmeli
0ns1 nodanbwozo po3sUMKY 2pOMadsiHCbLKO20 Cycriflbcmea, y moMy Yuciii yyacmi y npoekmax 2pomadsiHCbKOI HayKu.

Knroyoei cnoea: epomadsiHcbka Hayka, docmoeipHicmb iHhopmauil, oekinnsi, ekonoziyHa nonimuka, yini cmanoz2o pozeumky, eoda i caHimapisi,
cumyauis 8 YkpaiHi.
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AEPO30J11 FEOIHXXEHEPII

OJdHOo3Ha4Hi NokasHUKU 3MiHU Kjlimamy, siki euknukaHi iHGycmpianizayiero cycninscmea, cmatoms yce 6inbw o4yesudHUMU.
HeobxidHi mepmiHoei KOpomKoCcmpoKoei NepemeopeHHsI 8 eHep2eMuUYHUX i mpaHCMoOPMHUX cucmemax ycb020 ceimy, ujo6 cym-
meeo ckopomumu eukudu eyaiiekucsio2o 2a3y. Macwmabu mpaHcgopmauii, eidcymHicmb ehekmueHoi peakyii cycninbcmea U
iHepmHicmb 3o 3MiH 8 eHep2emuYHill iHgppacmpykmypi croHykatomes Ao 8u4YeHHs iHWuUX cmpameeill 3a0s1s1 NOM 'AKW eHHs1 OesIKux
Hacnidkie nnaHemapHo20 nomenJsiHHs. SIKWo nNnaHemapHe HagpieaHHs1 NPOJoeXKyeamume 3pocmamu, Mo ye Moxxe npuseecmu
90 ceplio3HUX pu3uKie eeslukoMacwmabHO20 He380POIMHO20 36010 y KiiMamudyHili cucmemi. lTpoekuii makux pieHie momensiHHSA
nepebysaroms y mexax XXI cm. Ockinbku Hamaz2aHHs1 docssiamu ambimHux yinel 4epe3 CKOPO4YeHHs1 ukudie eus8uUIIUCS MOKU W0
HeeOdaslumu, moMy ocmaHHIiM 4acoM ceplio3HO po32/1s10alombCs 8apiaHMu MoM 'sIKWeHHS KJliMamuyHux 3MiH abo adanmauii do
3MiHu Knimamy. O6mexeHHs 2r106anbHO20 nomensiHHsA Ha 2 °C euue doiHOdycmpianbHo20 pieHs1 y XXI cm. do3eosisie yHUKHYymu
Hebe3rne4HoO20 empy4aHHs1 JIIOOUHU y KliMamu4Hy cucmemy. SIkujo no3Ha4vka y 2 °C 6yde nepeeuujeHa, Hacnioku 3MmiHU kiimamy
8Xxe He Mo)xHa 6yde koHmponreamu. Hapa3si, nideuujeHHs1 cepedHbOI 2106an1bHOI meMmnepamypu noeepxHi yxxe cmaHoeums 61nu-
3bko 1,0 °C euuje 0oiHdycmpianbHo20 3Ha4YeHHs1. [lepedbavyaembcs, wio exe 0,5 °C nepebyeae y knimamuyHili cucmemi, ocobsiueo
8 OKeaHax, i MOKU wie He 8M/IUHYJIO Ha NyIaHemMapHy npu3eMHy memmnepamypy noeimpsi. OOHaK Ha cb0200Hi HeMae X0OHUX O3HaK
6yOb-s1K020 padukalbHO20 cmpuMye8aHHs1 27106a1IbHO20 nomennidHs. Haenaku, koHUueHmpauisi eyanekucsioz2o 2a3y, 6esnepe4yHo
HalieaXx/1ueiwlo20 aHMPONo2eHHO20 NapHUKO8020 2a3y 8 ammocghepi, MPodoexye HeyxunbHO 3pocmamu. 3 o2n1sdy Ha ye, He
Jluwe HayKoeor CrislbHOMO aKmueHoO 062080PIOOMbLCS WMYYHi emMpPyYaHHs1 Y KiliMamu4Hy cucmemy 3 Memor O6MeXeHHs
2/106a51bHO020 nomenJsliHHSA, siKi i00OMi sIK KlliMamu4yHa 2eoiH)XeHepis.

Knrovoei cnoea: 2nobansHe nomensiHHsI, aepo30J1i, 2e0iH)XeHepisl.

Bctyn. OgouH i3 OCHOBHUX BWCHOBKIB gonosigi Mix-
ypagoBoOi  rpynu  ekcnepTiB 3 3MiHM  KnimaTy
(IPCC_Sixth_Assessment_Report Working Group 1, 2021;
Solomon, 2007) — ue "niaBuULLEHHS rnobansbHUX cepeaHix Te-
MnepaTyp 3aBOsaku 30inbLUEHHI0O aHTPOMOreHHOI KOHLEHTpa-
Lji napHuKoBuMX rasis...". OCHOBHUM [Kepenom MapHUKOBKX
rasis B iHQyCTpianbHy enoxy € aHTPOMNOreHHi BUKMAKW, Crpuyim-
HEHi NONMTOM Ha BMKOMHE ManuBo B eHepreTuui, BUPOOHML-
TBO LIEMEHTY Ta 3MiHW B 3eMMneKopucTyBaHHi. ATMOCdepHUn
CO2 € HalBaX/MBILLMM aHTPOMOrEHHVM NapPHMKOBUM ra3oM,
OCKIMbKM BiH Mae TpuBanmui Yac XuTTa B atmocdepi
(~ 100 pokis). KoHueHTpauis CO2 Ha cborogHi Mamxe Ha
100 ppm BuLLEe Woro AoiHAycTpiansHoro piBHa —280 ppm. No-
TOYHI pivHi Buknagn CO2 Big cnantoBaHHs BUKOMHOMO nanuea
Ta 3MiHM 3EMIMEKOPUCTYBAHHS OLLIHIOKOTLCA NpubnnsHo y 8 't C
i 2I'T C BignosigHo (Keith, 2000), Wwo pa3om 3 okeaHaMu 11 Ha-
3EMHUMM €KOCUCTEMaMM CTaHoBWUTbL npubnusHo 40-50 %

piYHMX BUKWAIB; MOTOYHE cepefHbopidHe 3pocTaHHs CO2 B
atmoccpepi — nMpubnusHo 2,5-3 ppm Ha KOXHY JOAUHY
(1 ppmCO2 = 2['T C). CToCcoBHO AoiHAYyCTpiansbHOro nepioay
— cepegHsa Temnepatypa nnaHetn (Global-mean Surface
Temperature, GST) 3pocna npubnusHo Ha 1,0 °C (puc. 1)
(Andreaeet.al., 2005).0uikyeTbCS, WO Lie NOTENNIHHA TpUBa-
TMME i B HANGnK4omy ManbyTHbOMY. Xo4a y NPOEKLIsIX € Be-
NnviKa HEeBU3HAYEHICTb BEMNWYMHM ManbyTHBOro rmobansHoro
noTenniHHs, Hankpalli ouiHku (Augustineet.al., 2019) npuny-
cKaloTb noganblle notenniHHa B AianasoHi 1,8—4,0 °C vy
XXl cT. HeBu3Ha4eHicTb nepedyciM BUHMKae Yepes3 criabky
NPOrHO30BaHICTb CBITOBOrO EKOHOMIYHOrO 3POCTaHHS Ta pea-
Kuii knimaTuyHoi cuctemun Ha Bukuaw. MNpoekuii Bukmgis CO2
Ha 2300 p., Big ropiHHS BCiX BUKOMHWX PecypciB, yKasytoTb,
wo rnobanbHe cepefgHe NOTENMiHHS CTaHOBUTUME GNM3bKO
8 °C (Keith, 2000;Kim Do-Hyunet.al, 2020; Kravitzet.al, 2009).
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MoTenniHHA rmobanbHOro KniMaTy Mae TSKKi Hacnigku
ONs NIOACTBA, SK ANs HA3EMHUX, TaK i ANsi MOPCbKUX EKOCK-
cTteM. YacTiwatoTb XBWAi Cekn, MOCYXu Ta NOBeHi, BinbLu iH-
TEHCVBHVMMM CTaloTb TPOMiYHi LMKIOHK, 30inblIyeTbCA pi-
BeHb MOPS, 3BYXXYETbCH CHIrOBUI MOKPUB i NMNOLLi MOPCBLKOrO
noopny. lNMigkmcneHHa CBITOBOro okeaHy € OOHUM i3 NPAMUX
HacnigKiB 3MiHW KriMaTy, BUKMUKAHWUMA 3POCTaHHAM YMICTY
COz2Ta iHWKMX NnapHuKoBuXx rasis B atmocdepi. Lli 3miHu Bxe
cTanv 04eBUOHMMM i3 CUCTEMATUYHMX CNOCTEPEXEHb 3a Ni-
OBULLEHHAM rnobanbHuX cepefHix Temnepartyp MoBiTpsa i
OKeaHy, HernepepBHMM CKOPOYEHHSIM MOMSPHOro nbody Ta
3HKEHHSAM MYXXHOCTi OKeaHivHoi Boau (Bengtsson, 2001;
Bengtsson, 2006; Budyko, 1977). 3pocTaHHs monuTy Ha
eHeprito B ManbyTHbOMY, iMOBIpHO, Npu3Bese e A0 36inb-
weHHsa Bukmnais CO2 Ta iHWKWX NapHUKOBUX rasiB B aTMOC-
depy. LBuake 3pocTaHHs BUMKMAIB NAPHMKOBUX rasiB Ha-
crpaBAi CNOCTEPIraeTbCs B OCTAHHE AECATUNITTS i, SIK OYiKy-
€TbCH, Npu3Bede A0 LUBUAKUX TEMMIB MOTEMMiHHA BXe B
ubomy ctonitTi. Piyni Bukugn CO2 Big cnantoBaHHA BUKON-
Horo nanuea n BUpobHULUTBa LemeHTy (Kravitzet.al., 2011)
3pocnu i3 cepeaHbOro 3HadeHHs 23,5 T CO2 pik'y 1990-x
pokax go 36 I'm COz2 pik™' npotsirom 2010-2020 pp. Cnpo6u
YMNOBINbHUTY BUKMAM BUSIBUNUCS HeBaanumu. CepeaHsi rno-
6anbHa koHueHTpauis CO2B atMocdepi 3pocna npubnmnsHo
i3 277 ppm y 1750 p. go 414 ppm y 2020p. (3pocTaHHs Ha
49 %). besnpeueneHTHe nNagiHHA rmobanbHux Bukmais CO2
Big, BukonHoro nanvea y 2020 p., wo oBymMoBreHe naHae-
mieto (COVID-19), crtaHoBuno 34,81T, wo Ha 54 %
MeHLwe, Hix y 2019 (36,7 't COz). lMNMpoTte 2021 p. rnoba-
nbHi BMknam COz2 BiA BMKOMHOMO NanvBa 3HOBY 3pOCIU Ha
4,9 % (36,4 't CO2), Wwo npmbnmaHo Ha 0,8 % Hux4e piBHSA
2019 p. 3poctaHHsa y 2021 p. Ha 1,6 ['T CO2 nogibHe go
3pocTaHHs, sike cnoctepiranocsa 2010 p. nicnsa cBiToBOI i-
HaHcoBoi kpnan 2008—2009 pp. OuvikyeTbCs, WO Ha KiHeLb
2022 p. BMKMAW Bi4 BUKOPUCTAHHA BYTinnAga Ta rasy 3poc-
TyTb Ginblwe, Hix y 2020, ane BMKUAMW Bid BUKOPUCTAHHSA
HaTM 3anuwaTbes Ha piBHI 2019 p. OBMexeHHs noTen-
NiHHA, wWwo Ha 2°C Buwe AoiHaycTpianbHOro piBHA
(Gilfillan&Marland, 2021; IPCC_Sixth_Assessment_Report
Working Group 1, 2021), BuMarae ekBiBanieHTHOI KOHLEHT-
pauii CO2 Ha piBHi, Wo Hwk4ye 400 ppm. | HaBnaku, AKLWO
KOHUeHTpauii 3pocTyTb Ao 550 ppm CO:2 eksiBaneHTy, Togi
ManonMoBipHO, Wo rnobanebHe nigBuweHHa GST 3anu-
wmnTbca Hwkye 2 °C. Hanpuknag, perioHanbHe 3pOCTaHHs,
sIKe BULLE HUHILWHBOrO piBHs 2,7 °C, Moxe OyTu Tpurepowm,
SKWA 3anyCTWTb MNaBReHHs! [PeHNaHACbKOro NbOJoBUKO-
BOrO LWMTA, y TON Yac sk nigsuweHHss GST npubnusHo Ha
1°C, ckopiwe 3a Bce, npu3Beae A0 iHTEHCUBHOrO BifGinto-
BaHHs kopanis(Robock, 2008; Mittiga, 2019).

OcHoBHa 4YacTuHa. CxemamreoiHxXeHepii, K MOXnu-
BMM 3ax0[daM OXOMOMXKEHHS MraHeTu, Hapasi npuaing-
€TbCsa Benuka yeara (Augustineet.al., 2019; Bala et.al.,
2008; Bala, 2009; Ban-Weiss&Caldeira, 2010;
Kravitz&Robock, 2017; Montzkaet.al., 2007; Robock,
2008; Robocket.al., 2013). MNMpoTe napagurma reciHxeHepil
He no3baBneHa BnacHuUx pusukis (Robocket.al., 2013;
Bala, 2009; Ban-Weiss&Caldeira, 2010;Mittiga, 2019;
Robocket.al., 2009). [eski 3 HEBM3HA4YEHOCTEN i HACNiaKK
Bif, reoiH>xeHepii akTMBHO OOGroBOPITLCH HAYKOBLISAMU
(Bengtsson, 2006, Bengtssonet.al., 2006; Gundersonet.al.,
2018; Gundersonet.al., 2019; Keith, 2019, KimDo-Hyun,
2020; Mittiga, 2019; Robocket.al.,2009), aki noxonatb eaun-
HOT AYMKM, LLIO CXeMU reoiHxeHepii He "nikyoTb" Bif yCiX Ha-
cnigkis 3pocTatoyoi koHueHTpauii CO2 (Hanp., nigKMcneHHs
CBiTOBOro okeaHy). € Takox npaBoBi, MoparbHi, €TUYHI, di-
HAHCOBI I MXKHAPOAHO-MOMITUYHI NUTaHHS, NOB'A3aHI 3 MaHi-
nynsauielo Haworo npupoaHoro cepeposuwia. Mon KpyTueH,
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HoGeniBCcbknin naypeaT, akTMBHUA NPUXMITBHUK FEOiHXeHe-
pii, 3anponoHyBaB KOHLEMLH0 aKTUBHOIO BTPYYaHHS Yy Mpu-
poay 3 METOH 3MiHW BNAacTUBOCTEN KNiMaTy, SKi CPOMOXHI
ynoBinbHUTU abo 3anobirTu 3ry6HKUM horo nepemiHam. 3ok-
pema, BiH MiATpPMMYBaB ifeto iHxXeKuUil aepo30ofbHNX YacTu-
HOK (Hacamnepep, OBOOKUCY CipkM) y 3eMHy cTpaTocdepy
ONs WTYYHOro NiABULLEHHS MnaHeTapHoro anbbeno 3emni
3 MeTow npoTtugii napHukosomy notenniHHo (Crutzen,
2006; Cvijanovicet.al., 2015). Mpono3uuisi Takoro ekcnepu-
MEHTY I'DYHTYETbCHA Ha CMOCTEPEXEHHSIX 32 OXONOAXKEHHAM
aTmMocdepm nicns BENIMKOrO BUBEPXKEHHS CTPaTOBYIIKaHIB,
3okpema Enb-YiyoH (1984) Tta ropu [iHaTy60 (1991)
(Crutzen, 2006). MpoTe ogpasy BUHMKAOTb BaXINBI 3acTe-
pexeHHs Woao 3aranbHOoi OOUiNbHOCTI Takoro ekcnepuve-
HTY Ta CMyLUHE NUTaHHS: Yn NoTpibHa BGyab-sika reciHxeHe-
pia knimaTy B3arani? Ampke o4eBuaHiI Taki npobnemu:

e HeJoCTaTHS TOYHICTb NPOrHO3Y Krimary;

e CyTTEBA Pi3HULS YacoBOro macwutaby MK BMIMBOM
nNapHWKOBUX rasis Ta aepo3onis;

e eKOMOriYHi Hacnigku, Wo MOXyTb OYyTW CNpUYMHEHI
BMCOKMMM KOHLIEHTPALigMM BYrMeKUCrnoro rady HesanexHo
Bif NOTenniHHA Knimary.

MoTenniHHs Big 30inblUEeHHsT MApPHUKOBKX rasiB i 0Xorno-
[PKeHHS Big cynbdaTHUX aepo30niB Yy LiNIoMy MOXYTb KOHT-
pontoBatn knimat (Crutzen, 2006; Kravitzet.al., 2009;
Robock, 2014), ogHak ue MOXNMBO Y BIAHOCHO KOPOTKOMY
YacoBoMy MacluTabi. 36inbLUeHHs KINbKOCTi aepo3onis y
50-60-x pp. XX cT. yHacnigok sgepHux BunpobysaHb BaT-
Mocdepi npu3BenuM A0 HEe3Ha4yHOro MOXONioOaHHs B
70-x pokax (Robock, 2015). HuHilWHE CKOpOYEHHS aepo30-
NbHUX BUKUAIB HTEPNPETYETbCA SK MOTEeHUuiiHa npuyMHa
NPUCKOPEHOro rnobanbHOro MOTEMMiHHSA B OCTaHHI POKM
(Andreaeet.al., 2005; Crutzen, 2006). NpoTe MoAenbHi ekc-
NnepuMeHTU NOKa3ytoTb, L0 KMiMaTuyHa cuctema 3emni nia-
[aeTbCA BNNMBY 3HAYHWM BHYTPILLHIM Bapiauisim, siki No cyTi
MalTb  XaoTuyHuM  xapaktep  (Bengtsson,  2001;
Bengtssonet.al., 2004, Bengtssonet.al., 2006), xo4ya pesiki
aBuwa nepenbavyBaHi Ha nepiod Bif KinbKOX MicsauiB A0
pOKy. BHyTpiWHI pexumn cuctemn ammocghepa — okeaH
dakTyHO JoMiHylTb Yy knimati  €sponu  (Horowitz
Hannahet. al., 2020) Ta Apktuui (Caldeira&Wood, 2008). Ic-
HYIOTb CBiQYEHHA NpO Te, WO 3MiHWM KniMaTy MpoTArom
OCTaHHbOrO CTONITTA BGyNnU CNpUYMHEH] BHYTPILLHIMK KOMK-
BaHHSMW, HAKNadeHUMKN Ha TeHOeHLUito Bce BinbLlioro note-
NAiHHSA, BUKNMKaHOrO (OpCyBaHHAMU aHTPOMOreHHOro xa-
paktepy (Delworth&Knutson, 2000).pyriiA MOMEHT, SKUIA
cnig 3asHauynTu, Mnomnsrae B TOMY, WO Hawe PO3yMiHHS
BMNIMBY aepo30fiB Ha KriMaT € MeHLU 3pO3yMIifnMm, HiX nap-
HMKOBUX rasiB. 3millyBaHHSA aepo30riB Ta iXHs B3aemogis i3
XMapamu HeOoCTaTHbO AOCHiAXKeHi Ha cborogHi. € we 6a-
raTto BiKPUTMX NMUTaHb, OCKINbKM HE BUCTa4yae AeTarnbHuX
eMnipnyHux gaHux (Righiet.al., 2020). Kpim Toro, pornb xmap
y perynoBaHHi kniMaTty 1M MiHNMBICTb yMOB (hOpCyBaHHSA
MoK He Bigoma A0 NoapobuLb; He BiJOMO TaKOX TOYHO, Ha-
CKifTbKM OLIHEHO edbeKT 3BOPOTHOrO 3B'A3KY Bif MAapPHUKOBUX
rasis, ToMy B MoAeni 3any4atoTb aepo3ofi SK KoMneHcauito
B HeJOOLHIOBaHHI poni napHMKoBmx rasis. NpucKopeHi Te-
MK 3poCTaHHs KoHueHTpauii CO2 B aTMocdepi ocTaHHIMK
pokamu Biapoaunu igeto ctabinisauii rmobanbHoro knimaty
3a JOMNOMOrol CcxeM reoitxeHepii. Ha novatky XXI ct. cno-
CTEpIraeTbCa aKkTUBHICTb Y MPOBEAEHHI AOCNioKeHb MoAe-
noBaHHA Kknimaty. Lle cnpuse MOXNMBOCTI HagaHHSA Tou-
HOrO KiNTbKiICHOTO OLliHIOBAHHS reoiHXeHepil, 30kpema Cyrb-
daTHMX aepo30riB i YCTAaHOBMEHHSA HacrigkiB Big iXHbOro
3aCTOCyBaHHSA [0 knimatudHoi cuctemu (Gaspariniet.al.,
2017; Gilfillan&Marland, 2021; Raschet.al., 2007; Rasch,
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2008; Raschet.al., 2008; Robock, 2008; Robock, 2014;
Tilmeset.al., 2010). BinbLwicTb 3aNPONOHOBAHMX CXEM reoi-
HXXEHepii HanawToBaHi 3MEHLUUTN KiNbKiCTb COHAYHOI pagi-
auji, wo nornuHaetbcs nnaHetoto (McClellan et.al., 2012;
McCusker et.al., 2014; Rasch et.al., 2008; Schmidt et.al.,
2012). DocnigXeHHs KNiMaTU4YHOro MOAENoBaHHA LUUX, Tak
3BaHUX "CXeM reoiHxeHepii coHus", nokasytoTb rnobansHe
noTenniHHA Big 36inbleHHs koHueHTpauii COz2, sike MOXHa
NOM'AKLUMTU LUNAXOM LUTYYHOrO MaHinytoBaHHS MOTOKOM
COHSAYHOIO BUMPOMIHIOBAHHS, IO MOMMMHAETbCS KiMaTuy-
Hot cuctemoto. MNpy LUbOMY CroCTepiraeTbCd, WO 3anui-
KOBi 3MiHU MOXYTb BYT BENUKUMMW B PETiOHaNbHUX MacLuTa-
6ax, Tomy 3MiHa nNnaHeTapHoro knimarty He moxe ByTu no-
M'sIKLeHa ckpidb. OCTaHHI AOCNiMKEeHHS1 MoAentoBaHHs Mo-
kasanu (Kravitzet.al., 2011; Liet.al., 2007; Luntet.al., 2008;
Matthews&Caldeira, 2007; MecClellanet.al., 2011;
McCuskeret.al., 2014, Mittiga, 2019; Montzkaet.al., 2007;
Niemeieret.al., 2013; Raschet.al., 2008; Tilmeset.al., 2013),
O CXEeMW reoiHXXeHepii MOXyTb MPU3BECTU OO0 YMOBIfb-
HEeHHs1 rmobanbHOro riAponoriYHoro uMkny. IHWi npobnemum,
Taki, Ik 3MiHW 3€MHOrO UMKy BYrfeLuo 1 NigKUCNeHHs oke-
aHy, TakoX 3anuLialTbCsl HEBUPILLEHMMW 3@ OOMOMOrO
CXeM reoiHxeHepii CoHUS.

Un € reoiHxxeHepis HankpaLLym BapiaHToM 60poTLOM 3i 3mi-
HOH0 KnimaTy? MNUTaHHs MOKK L0 3anuLIaeTbes BiOKPUTUM.

CynbdaTHi aepo3oni € BaXNIMBUM KOMMOHEHTOM TPOMo-
cchepn Ta cTpaTtocthepu  kniMatuyHOi  cuctemm  3e-
mni(Dentener et.al., 1996,Matthews &Caldeira, 2007;
McClellan et.al., 2012; Wigley, 2006). MNpono3uuii woao
3MiHn anbbeno, 3acHOBaHi Ha MiABULLEHHI BMICTY B HWXHIA
cTpaTocdepi cynbdaTHUX aepo30fbHUX YacTUHOK 3 Bigmno-
BiJHUMU ONTUYHMMM XapakTepucTukamu Ans moaudikauii
KniMaTy, noyanu akTMBHO 3'aBNATUCS Ha noyatky XXI cT.y
3B'A3KY i3 NpUCKOpeHUM rnobansHUM notenniHHaM. beano-
cepefHs iHXeKLis aepo3ono MOXIUBa, Hanpvknag, 3a pa-
XYHOK 36inbLUeHHs BMICTY Cipku B peakTuBHOMY nanmei. Oc-
HOBHE 3aHENOKOEHHSI CTOCOBHO HEraTMBHOIO BMSIMBY CYfb-
daTy — Ue Moro BNAMB Ha BMICT O30HY B cTpaTtocdepi
(Heckendornet.al., 2009). Okpim TOro, Benvka KinbKiCTb no-
NbOTIB Yy cTpaTtocdepi TakoX MOXe MpU3BEeCTU A0 3MiHU
cTpaTtocepHUX KMiMaTUYHNX YMOB, 30Kpema LMpKynsuin-
HWX NpoueciB. YBeaeHHs cipku y Tponocdepy 6eanepcnek-
TnBHe (HorowitzHannahet.al., 2020), ockinbku:

® 4ac XUTTH aepo30s0 y Tponocdepi CTaHOBUTL AekKi-
nbKa TWXHIB, a y cTpatocdepi — 1-2 pokun. OTxe, Ansa Tpo-
noccpepHoi iHXekuii 3HagobuTbCs Ha ABa nopsaaky Binblue
CipKM, HiXX ons cTpaTtocqepHOi;

® HasBHICTb XMap y Tponocdepi BinvHe Ha ePeKTUBHICTb
yBeAeHMX aepo3oriiB (yHacniaoK BOMOroro OCaaXeHHs);

e 3abpyaHeHHst Tponocdepu HeraTMBHO BMSMHE Ha
NpU3EMHi eKoCcUCTEMMU;

e MOMMMHAHHSA TPONocHEPHNMU aepo30fsiMU KOPOTKO-
XBUITbOBOIO BUMPOMIHIOBAHHSI YaCTKOBO KOMMeEHCYye edekT
OXOMNOMXEHHS Big pPO3CiloBaHHS; Len caMmuin edbekT Bifg cTpa-
TOCEepHUX aepo30oriB Mae NoKanbHUIN XxapakTep i He Harpi-
Ba€ NiACTUNBLHY NOBEPXHIO.

CynbdaTHi aepo3oni 3aBxan po3MilllyBanucs y cTpaTo-
cdepi, CTBOPIOIOYMN NEBHUI NPUPOAHUA aepOo30NbHNIA (DOH.
Husbka poHOBa KOHUEHTpAaLis BUHMKAE BHACIIAOK nepeHe-
CEHHS# i3 Tponocdepun NPUPOAHOI Ta aHTPOMOreHHOT CipKOB-
MiCHOI cnonyku. IHoAi 3Ha4yHO BULL KOHUeHTpaLUii BUHWKa-
I0Tb Yepe3 BYMKaHiYHE BUMBEPXKEHHS, L0 NPW3BOAMTbL [0
edekTy TUMYaCOBOro OXONOMKEHHS KMiMaTUYHOI cuctemm
(Crutzen, 2006; Govindasamy&Caldeira, 2000;
Govindasamyet.al., 2003; Robock, 2000; Wigley, 2006),
SKUIA 3HMKAE 3 BUMMBAHHSAM aepo30sto 3 atmocdepu. OTxe,
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BYIKaHIYHa iHXeKUia cynbdaTHOro aepos3onto CNyXutb K
NPUPOOHUIA aHanor reoiHXKeHepHOro aepo3osito. AHanoris
He igeanbHa, TOMY L0 BYJIKaHIYHWIA aep030ib BUMUBAETHCS
NPOTArOM KiNlbKOX POKIB i KniMaTU4Ha cucTemMa He pearye Tak
camMo, HEMOB 61 YaCTUHKM iCHyBanu NocTiiHO BHACNIAOK Mo-
MOBHEHHS, Mif Yac reoiHkeHepHux 3ycunbs. 30ypeHHs cuc-
TeMU, sike BMHWKAE MNpPU MOCTIKHOMY MNPUMYCI, MPUMUHS-
€TbCS, O4EBUAHO, 3i 3HMKHEHHAM npumycy. CynbdaTHi ae-
po3oni BigirpaloTb BaXKNMBY POIb Y XiMii HWKHBLOI CcTpaToc-
depu, a nicns BYIKaHIYHOrO BUBEPXKEHHS — i B pagiauin-
Homy GroxeTi 3emri 3a paxyHOK 3MEHLUEHHSI HAOXOOXKEHHS
COHSIYHOT MPOMEHEBOI eHeprii, Wo Aocsirae NnoBepxHi 3emni.
Mpouecy, Wwo kepyoTb cTpaTocepHNM LIMKITOM Cipku, Nno-
B'A3yt0Tb 3i cTpaTocdhepHumn aeposonamn (Govindasamy,
2003; Kravitzet.al., 2011; Righiet.al., 2020; Robocket.al.,
2009; Robocket.al., 2013). CynbdaTtHi aeposoni BigirpatoTb
BaxnuBy ponb i y Tponocdepi (Daietal, 2018;
Delworth&Knutson, 2003; Healdet.al., 2005; Pitariet.al.,
2016): BOHW € po3citoBa4aMy COHSIYHOTO BUMPOMIHIOBAHHSI
("npsAmuii aepo3onbHUiA edpekT"), ane TakoxX Ail0Tb i SK sapa
koHAeHcauii xmap (CCN), BnnuBato4m Ha po3Mip kpanenb
XMapwu Ta CTilKiCTb abo TpMBanicTb XuUTTa xMap ("HenpsimMuia
aepo3onbHUi edpekT"), a oTKe — Ha BIOOUBHY 34aTHICTb
xmap (xmapHe anbbeno). Xoda aepo3oribHa reoiHxeHepis
30CcepeaXKyeTbCs Ha CTpaTocdepHMX aepo3orsx, He MOXHa
irHopyBaTu Tponocdepy, Tomy HeobxigHO Bknto4aTu B 06ro-
BOPEHHS | AesKi acnekTn TponocdepHOro LMKy Cipku, OCKi-
NbKW xepera, CTOKU Ta HaBaHTaXeHHS Ha BMOW Cipku Ha-
6araTo GinbLwi y Tponocdepi, Hix y cTpatocdepi. Oxepe-
namMu aepo30fibHMX MPEKYPCOPIB € MPUPOLHI W aHTporno-
reHHi BiAHOBMeEHi ras3u, Wo mictatb cipky (DMS; SO2; H2S;
COS). Ui rasu-npekypcopu MOCTYNOBO OKUCNIOIOTbCA (3a
[OMOMOroH0 K ra3onofibHuX, Tak i BOOHUX peakuiin) Ao KiH-
LieBUX NPOAYKTIB i3 3anyyYeHHsaAM cynbdat-aHioHy (SO4%7) y
NoegHaHHi 3 PisHUMU iHWKMMKM KaTioHamu. Y Tponocdepi, ae
€ J0CTaTHA KinbkKicTb amiaky, GinbLlicTb aepo3oniB iCHye y
dopmi cymiwen cynbdaty amoHito ((NH4)2SO4) i Gicynb-
daTty (NH4)HSOs4). Nasn, wo mictatb cipky B cTpaTtocdepi,
OKMCMolTbCS (B OCHOBHOMY 4Yepe3 peakLuii 3 pagukanom
OH) po SO2, skuii NOTIM OKUCIIOETLCSA [0 rasonofiGHoi
H2S0a4. CtpaTocdepHi cynbdaTHi aeposoni iCHyTb Y BU-
rNsaai cymillen KoHaeHcoBaHoi cipyaHoi kncnotn (H2SOa4) i
BOAW, 3a AeskMx 0OCTaBMH, yTBOPKOWOTLCA TBEpAi rigpaty
a3o0THOI kncnotu — moHorigpat (HNOs-H20) Ta Tpurigpat
(HNOs3:3H20). Y ctpatocoepi cynbdar 3B'a3yeTbCs 3 BO-
noto y cniBeigHoLWeHHi 75/25 H2S04/ H20 3 yTBOpeHHAM Ya-
ctmHok (3 Tr SO =2Tr SO2=1Tr S=4 Tr aepo3onbHNX
YacTMHOK). Xoua axepeno COS BiAHOCHO HeBenvke nopis-
HSIHO 3 IHLMMY BUAAMMW, YEPE3 CBOK BifHOCHY CTabinbHiCTb
BiH € JOMiHYO4YMM CIpKOBMICHUM BMAoMm B aTmocdepi. Oku-
cneHHa COS € BIAHOCHO HEBENUKUM BHECKOM Yy pajialinHo
aKTMBHUW cynbdaT aeposonio Tpornocdepn, ane BiH Bigir-
pae binbLy ponb y cTpatocdepi, A€ BHOCUTb, MOXIMBO, MO-
NOBUWHY CipKM B YMOBaXx BYIIKaHIYHOMO CroKow. Takox cipka
HaaxoauTb Ao ctpatocdepu y Burnsagi SOz Ta cynbdaTHux
aepo30rbHUX YacTUHOK. BigHoBneHi Buawn cipku okucrto-
I0TbCS M YTBOPIOKOTL CipyaHokucnui raa. NapuiansHun TUCK
napn H2SO4 y cTpaTtocdepi Mamxke 3aBxau BU3HaYaloTb
doToximiyHi peakuii. 3aranom napa H2SO4 nepeHacuyeHa i,
AK NpaBuUno, Oyxe nepeHacuyeHa, Hag OiHapHUMK Kpan-
nsamu po3unHy H20-H2SOs. YacTnHkm yTBOpIOKOTBCS | poc-
TYTb LUNAXOM OCa[KEHHS 3 MapoBOi hasun 3anexHo Big Te-
MnepaTypu HaBKOMULLHLOIO CepefoBuLla W KOHUEeHTpauii
H20 T1a H2S04. Lli aepo3onbHi YacTMHKM NOTiM TpaHCMopTy-
IOTbCS BITPOM (5K i IXHi nonepeaHukn). Hag HWXHBOIO cTpa-
TOC(hEpPO HYaCTUHKM MOXKYTb BUMAPOBYBATUCS, YTBOPHOOUN
rasonofibHy cipyaHy Kucnoty, fka BHacnigok doTtonisy
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MOXe TpaHcdopmyBaTucs B rasonogioHmn SO2, a Takox
3HOBY OKMUCIIOBATUCH i KOHAEHCYBATUCS B iHLUMX YaCTUHaX
ctpaTtoccepu. OcagxeHHs 3 napu (cybniMmauist) € OCHOBHUM
MexaHi3MoM 36inblUeHHs aepo3onto y cTpatocdepi Ta Byn-
KaHiyHMX xmapax. Ockinbkv gxepena Ta CTOKM aepo3oriB
HabaraTo cunbHiWi y Tponocgepi, TO Yac XUTTS YaCTUHOK
cynbaTHOro aepo3onto y Tponocdepi — 6NN3bKO KinbKox
4i6, Todi sk Ansi cTpaTocepHOro aepo3osto BiH CTAHOBUTb
6r13bKo poky. Linm nosicHIETLCA BIGHOCHO PiBHOMIpHE Npo-
CTOPOBE PO3MNOBCIOAXEHHS CynbaTHOro aepo3onto y cTpa-
Tocdepi Ta HabaraTto MeHLWi NPOCTOpOoBi MaclTabu, NoB's-
3aHi i3 TponocdepHUM aepo30osemM. YBaxaeTbCsl, WO YNCTe
[Keperno cipkn y ctpatocdepi mae nopsgok 0,1 Tr S pik
32 YMOBW BYSIKaHIYHOIO CMokot. BuBepxeHHs BynkaHy nos-
HicTIo 3miHIOE 6anaHc yMoB y cTpaTocdepi. Hanpuknag, Bu-
BepxeHHs ropw MNinaty6o (1991) BBeno B atmocdepy npu-
6nm3ro 10 Tr S (y Burnagi SO2) NpoTArom Kinbkox AHie. Lig
KiNbKiCTb iHXeKUii npnbnnsHo y 100 pasie binbLue, Hix 3 ycix
iHWWX mxepen 3a pik. MapuianbHUA TUCK CipYaHOI KMCNOTH
npuv LUbOMy Aocsarae HabaraTo BULLMX PIBHIB, HiXK Y (DOHOBUX
ymoBax. [licns BUBEPXXEHHSA HOBI YaCTUHKWN 3apOOKyloTbCsl
nve B HanbinbLL WiNbHUX YacTUHax XxMapu. BoHu wenako
KOoarynioTb i pO3CiloloTbCsl 40 PIBHIB KOHLEHTpaUil, 3a SKMX
Hemae 3Ha4HOI arperadii YaCTUHOK, L0 KOHTPOJSOETHCS
OpOYHIBCbKOI KOarynsuieto (3a BUHATKOM, MOXIMBO, AyXe
BMCOKMX HaBaHTaxeHb Cipku). Koarynsuis, B OCHOBHOMY,
0BOMeXye KinbKiCHY KOHLEHTPaL,it0 YaCTMHOK, a He iXHil cne-
KTpanbHWUIA PO3Mip, KW 3anexnTb binblue Big iIHTEHCUBHO-
cTi pxepena cipkn. OTxe, Ha piCT aepo30NbHUX YaCTUHOK
BMMVBae sk cybnimauis, Tak i koarynsuis 3 iHWUMK YacTuH-
KamMu. YBaXaeTbCsl, WO OCHOBHUIA MeXaHi3Mm yTpaTu BuAaiB
cipku 3i cTpaTocdepu NoB'a3aHui i3 cegMMeHTauielo aepo-
30MbHNX YacTUHOK. HeobxigHO Takox ypaxoByBaTu TOW
akT, WO Y BEpPXHin cTpaTocdepi cepeaHin BinbHMA Npobir
MiXX MOJIEKYTamMmu MOBITPA MOXe 3HAYHO NepeBuLLyBaTh po-
3Mip YaCTMHOK, TOMY YaCTMHKM BUMNagaloTb LWBWALLE, HIXK Y
Tponocdepi. CeanmeHTauia cTtpatocepHOro aeposonto y
Tponocdepy (BOinbLUi YaCTUHKM OCifaloThb LWBMALLE) MPULLBK-
AWNTb NOro BUMMBAHHS 3 aTMOCepy BHACMIAOK BOMNOMMX i
Cyxux npoueciB ocamkeHHsl. LLBnakicte po3baBneHHsi Bee-
aeHoro SO2 € KPUTUYHOK Yepes Ayxe HEeniHiiHy peakuito
POCTY YaCTUHOK i LUBMAKOCTI OCi4aHHA Yy Lwnendax, Wwo pos-
LUMPIOKOTBCS; YacTMHKM MatTb Oyt nvwe 10 mkm abo
MeHLUe, o6 WBMAKO He BUnagaTu 3i ctpatocdepwy, Wwo 3Ha-
YHO 0BMeXye 3aranbHy Macy 3BaXXEHOI PEYOBWHU, ONTUYHY
TOBLUMHY W iHppayepBOHUiA edpekT. Ha Lie obmexeHHs macu
Bkasye 10-kpaTHa MacoBa iHxekuisi ropu lMiHaTy60, sika npu-
Bena A0 He3Ha4yHOro 3poCTaHHs BUMAMMOI OMTUYHOI TOB-
LWMHM NUwe Yepes Kinbka MmicsuiB.Ak 6a4numo, XuTTesui
LMK LMX YaCTUHOK KOHTPOSKETHCA CKNaAHOK B3aEMOZIED
MK MEeTeOopOororiYHMMK nonsamMu (Hanp., BiTep, BOMONICTb i
Temneparypa), MiCLLeBOK KOHLeHTpaUieto ra3onofibHux Bu-
[iB CipKX, KOHUEHTpaLie aepo30SfibHUX YAaCTUHOK Ta iXHIM
posnogainom 3a po3Mipamu. B ymMoBax BynKaHi4HOro Crokoto,
SKUA YacTO Ha3MBaloTb (HOHOBOK YMOBOI, MapuianbHi Tu-
CKW CipYaHuX rasiB 3anuLualoTbCsl BiAHOCHO HU3bKMMU, @ BU-
ABMEHi aepo3onbHi YacTkv € gosoni Manumu (Arnoldet.al.,
2000;Baumanet.al., 2003; Yu&Turco, 2001) 3 TuInoBumM po3-
noainom po3amipie, Wo Aobpe onucyoTbCst norapnmMivyHo-
HOpMarnbHMM 3aKOHOM PO3MOAiny 3 pajiycoM Cyxoro pe-
XUMY, CTaHAAPTHUM BiOXUNEHHSAM | eheKTUBHUM pagiycom
0,05/2,03/0,17 mkm BignosigHo. MNicnsa BynkaHi4HOro BMBeEp-
YKEHHS, KOINW KOHLLEHTpaLis Cipku cTae HabaraTto BuLLOLo, Ya-
CTUHKM BMPOCTalOTb 40 3HA4yHO OinblmMx po3mipiB
(Collinset.al., 2006; Raschet.al., 2008). Yepes 6—12 micsauis
nicna BUBEPXXEHHS CTpaTOBYNKaHiB po3nogin BiAnoBiAHO
3miHoeTbesa 0,376/1,25/0,43 MkM.
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B ouiHoBaHHAX LKX po3noginis 3a po3MipoM iCHY€E HEeBU-
3HauyeHicTb. Byno BcTaHOBNEHO, WO CTaHAapTHE Bigxu-
NEeHHs1 po3nogdiny BynkaHiyHoro aeposonto nepebysae B gij-
anasoHi Big 1,3-2 mkm i 6inbLue (Steele&Turco, 1997). Konn
YaCTUHKU Mani, BOHM B OCHOBHOMY PO3CitOl0Tb KOPOTKOXBU-
NbOBUIA eHepreTUYHUA CNeKTp i He BidirpatoTb poni y BruBi
Ha iHbpayepBOHY YaCTMHY EHEPreTUYHOro COHSIYHOMO CMek-
Tpa. binbli YyacTuHKKM, AKi cnocTepiralTbCcsa nicnsa BUBep-
YKEHHS, PO3CilOI0TbCS 1 NOMMUHAKTLCH SIK KOPOTKOXBUMBOBE,
Tak i OOBroxBunboBe (iHbpavyepBOHE) BUMPOMIHIOBAHHS.
OTXe, ManeHbKi YaCTUHKM MalTb TEHAEHLUilo A0 3BOPOT-
HOro PO3CilOBaHHSA COHAYHOI eHeprii, Ha3ad y Kocmoc. Be-
NVIKi YaCTWMHKM PO3CiloI0Th MEHLU eheKTUBHO, ane Takox 3a-
TPUMYIOTb YaCTUHY BUTOKY eHeprii B iHppadyepBoHOMY Aia-
nasoHi. ToMy po3mip aepo3onio CyTTEBO BMAMBAE Ha pagia-
LinHWMM 6anaxc. LWWo6 36inbwmTn Macy 1 KinbkicTb cynbdat-
HUX aepo3oniB y cTpaTocdepi, HeOOXiAHO BBECTU HOBE Ke-
peno. BukopuctoBytoun [iHaTy60 sk aHanor (Crutzen,
2006;Wigley, 2006), oxepeno 5 Tr S pik' ouiHeHo Ak fo-
cTaTHe, Wob 36anaHcyBaTu NOTENMiHHS, WO 06yMOBreHe
BHacnigok nogsoeHHa CO2. Ui pocnimpkeHHs nepegbavanuy,
LLIO JOBrOCTPOKOBA peakLis KniMaTU4HOi CUCTEMU Ha NOCTY-
noBy iHxekuito Obyae nofibHa [0 LWBWAKOMIUHHOI iHXeEKUiT
MiHaTy60. Binbw peanictuyHe ouiHoBaHHA(Rasch, et.al.,
2008) 6yno oTpMMaHO Npv MOAENOBaHHI KNiMaTU4YHOI cnc-
Temu, Ae BUKOPUCTOBYBaNuUCH AaHi LWOAO KinbKOCTi aepo-
30110, HeobxigHoro Ans 36anaHcoBaHOro HarpiBaHHA, 4yT-
NMBOro 40 pO3Mipy YacTUMHOK. 3anponoHoBaHa MoAenb ne-
penb6avae iHxekuito 1,5 Tr S pik' ak gocTaTtHio, Wwo6 36a-
naHcyBaTu NoTensiHHA, 06yMoBneHe NapHUKOBMMUY razamu,
SKLLO YaCTUHKM MaloTb TakvMi BUrMsA, K y pOHOBUX YMOBaX
i, MOXIMBO, YABIYi GinbLUy, SAKLLO YacTUHKM BinbLui 3a Byrnka-
HiYHi aeposoni. B aHanoriyHoMy pocnigxeHHi (Robock,
2014; Robock, 2015) nponoHyeTbes iHxekuis 1,5-5 Tr S pik”’,
npunyckar4m GinbLui po3mipn aepo30fbHUX YaCTUHOK, OCKi-
NbKW B NOMSAPHUX perioHax aepo3oni WamaLle BUMMBaoTbCA
3i cTpaTtocdepun. YCi Ui JochigKeHHs cBigyaTb Npo Te, Wo
ans 6anaHcyBaHHS MOTENMiHHA 3HaAo0UTLCS OXepeno B
15-30 pasiB iHTEHCUBHILLE, HiXX HUHILLHI HEBYIKaHIYHi axe-
pena cipku y ctpatocdepi 3 METO KOMMNEHCYBaHHA noTten-
niHHSA, sike 06ymoBneHe nogBoeHHAM CO2 B atMocdepi. 3a-
YBaXMMO, L0 HE3BaXaluun Ha Le, AyXe Benuke 30ypeHHs
cTpaTocdepHoro cipyaHoro 6oaxeTy BUSBNAETbCS JOBONMI
HeBENVKNM 30ypEeHHSIM 3aranbHOro cipyaHoro GromxeTy aT-
Mocdpepu. ICHYOTb KOHKYpYtoYi Npo6nemu y BU3Ha4eHHi on-
TMMarnbHOro cnocoby NpoAyKyBaHHSA reoiHXXeHepPHOro cyrnb-
daTtHoro aepo3sonto. Ockinbkn HOHOBUIA aepo3oflb MOXe
OyTW OCHOBHUM CTOKOM HOBOYTBOPEHMX YaCTMHOK i mapis,
cama iXHsl HasiBHICTb 0OMexXye YyTBOPEHHS HOBUX CynbdaT-
HMX YacTnHoK. Konu ctpaTtocdepa BigHOCHO YncTa (Bynka-
HIYHWUIA CMNOKIN), MOXe BiAOYTUCS HAKONUYyBaHHsI NepeHacu-
yeHHs H2SO4 | 3apogkeHHst HOBUX YaCTMHOK. TOMY cam CKo-
HCTPYMOBaHWI CynbcaTHWUIA LWap cTae 06MexyBanbHUM da-
KTOPOM OO0 MOCTIMHOI iHXeKLiT HOBMX ONTUYHO eheKTUBHUX
aepo3oniB. AnbTepHaTMBOK MOXe OyTM BUKOPUCTaHHS
rasy-npekypcopy, sikui Mae TpUBarnui 4ac XuTTs y Tporno-
cdepi, BMKOPUCTOBYIOYM MPUPOAHI TPAHCMOPTHI MexaHi-
3MW JOCTaBIsAHHA Moro Ao ctpatocdepun. COS moxe cny-
XWUTU MNPUPOOHMM aHanorom Ttakoro rasy (Montzkaet.al.,
2007), xo4a BiH € KaHLEeporeHHWM i napHukosum. CyyacHi
mxepena COS ouiHooTeea B 1-2 Tr S pik’, i3 Akux 6nmsbko
15 % MatoTb aHTponoreHHe noxoaxeHHs. MpubnnsHo 0,03—
0,05 Tr S pik gocsrae Tpornonayan Ta notpannse y crtpa-
Tocdpepy (Smith, 2020; Tilmeset.al., 2018). Yac xutTs y
Tponocdepi, 3a oLiHKaMu1, CTaHOBUTbL NPMGNN3HO 1-3 poku,
a y cTpartocepi — HabaraTto goslie (3—10 pokiB). Y Takum
cnoci6 36inbleHHst aHTpornoreHHux pkepen COS moxe
NPUBECTU [0 iCTOTHOrO 36iMbLUEHHS KiNBbKOCTI CynbdaTHUX
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aepo3soniB y cTpatocdepi. Hanpuknag, 3pocTaHHsi KOHLEH-
Tpauii COS y 50 pasiB ekBiBaneHTHe HOBOMY [xepeny
1Tr S pik' (Quagliaet.al., 2021). Mogundikauia ctpaTocde-
PHOrO aepo3ono — Le MeToAonoris BBeOEHHA aepo3orniB
abo ixHix NpekypcopiB Ans CTBOPEHHs baxkaHoro CBiTNoBIA-
OMBHOrO ekpaHy.

[ns MopentoBaHHs knimaTty aepo3onsMn Ha CbOroAHi
HeobXiAHO BUKOPUCTOBYBATU NapameTpun aepo3onto, ki va-
CTO 3anuLaloTbCs HE3MIHHUMU Yy MPOCTOpI Ta Yaci (edekTu-
BHWIA pO3Mip, pO3Mno4in 3a po3mMipom, Mopdosiorisi, XiMiYHUA
cknap). IcHye 6araTo hisanyHMX O0OMeXeHb A0 TakMX CXem
iH>KeKUii napis i aepo3onis, BKIOYA4M AyxXe BUCOKY Yy Tnu-
BiCTb [0 LUBMAKOCTI 3apOMKEHHS (TOMOreHHa Hykneawuis),
AKY BaXKKO BU3HAYMTU KifbKiCHO Yy wwinendax iHxekuii. Ham-
6inbL ONTUYHO ePEKTMBHUMM ANS 3MiHW KniMaTy € aepo3o-
nbHi YacTuHkK pagiycom 0,1 MKM, y MpUnyLLEHHi IXHbOI cde-
PUYHOCTI 1 OQHOPIAHOCTI. YaCTUHKM Takoro po3mipy MaroTb
OrM3bKMIn 0O MaKCMMarnbHOro Nnepepi3 3BOPOTHOrO PO3Cito-
BaHHSI HAa OAMHWLIO Macu; BOHU € Mani, Wob 3anuwaTtucs
3aBUCNUMU Y PO3PIAKEHOMY CcTpaTocepHOMY MOBITPI LLO-
HanmeHLwe pik. OTxe, iX MOXHa BBOAWUTU HA AOCTATHBO HU-
3bKMX PIBHAX ON1s NigTpMMaHHA 6akaHoi KOHUeHTpalii ae-
po30mt0 NPOTK Koarynsauii (MOXNUBO, NPOTSAroM AeKinbKoxX
Micauis). TpuBana koarynsuisi Npu3BoAnTb OO0 3POCTaHHS
aepo30MbHNX YaCTMHOK i, 3pELUTOLO, MOTipLLY€E ONTUYHY ede-
KTUBHICTb aepo30sto. AKLWO po3Mip YacTMHOK 30inbLuy-
€TbCH, TOAi Maca aepo3onto, HeobxigHoro Ang nigTpumy-
BaHHs1 pikCOBaHOI ONTWUYHOI TOBLUMHMK, 36iNbLUyETHCA NPUG-
NN3HO K ~ R, a nokanbHU MacoBUI NOTIK OCaaXEeHHS — sK
~ R4, npu ubomy iHbpayepBoHe NOrMMHAHHS YaCTUHOK 3p0-
ctae Ak ~R3(Lee, Joonsuket.al., 2009; Liet.al., 2007;
Zaveriet.al., 2010). BignosigHo, Anst focarHeHHs Ta ctabini-
3aLii NeBHOro YnucToro pagiadiiHoro BnnmBy GinbLui 3a pos-
MipOM 4aCTMHKM O3Ha4alTb GinbLli MacoBi iHXekUii, siki, ¥
CBOI0 Yepry, NPUCKOPIOKTb PICT YaCTUHOK, a ue we Ginblue
ycKknagHoe obcnyroByBaHHs reoiHXeHepHoro wapy. Aepo-
300 BEPXHbOI Tpornocdepu Ta cTpatocdepn, 3asBuyan,
MatTb 6nu3bknii 4o norapudmidyHO-HOPManbHOro po3no-
Ain po3mipiB YacTuHoK i3 gucnepcieto 1,6—2,0 mkm. Takui
po3noain Bumarae OinbLuoi 3aranbHOi Macu YacTUHOK Ha
LiNnboBY OMTUYHY TOBLUMHY, HXX MavXe MOHOOMCMNEPCHUN
aepo3orib TOro camoro cepeaHboro po3Mipy M KinbKiCHOI
KOHLEHTpaUii YacTuHok. BignosigHo, macoBi iHxekuii ma-
10Tb OyTHM 36inblUeHi NpuGM3HO y ABaA pa3su 3a iHWKUX piB-
HUX yMOB. By3bkvM Micuem npu gucnepryBaHHi ONTUYHO
edeKkTMBHOro aepo3orto — 3a yMOBWU ifearnbHol Agearpera-
Lii y bopCyHKax iHXeKTopa — € Koarynsuisi B paHHi eBo-
nouii aeposonbHoro wnendy. NovatkoBa KOHUEHTpaLid
YacTMHOK LWnendy macwrtabyeTbca o6epHeHO A0 MnoLi
nonepeyHoro nepepisy wnendy n JOBXUHA LWNendy; Kyo
pagiyca 4acTMHKM MaclTabyeTbcsl 3 MMTOMOK TYCTUHOM
YaCTUHOK, @ TAaKoX 3 Macol KOPUCHOrO aepo30rbHOro Ha-
BaHTaxeHHs. OCKinbku BNacTMBOCTI aepo30so (KOHLEHT-
pauisi, po3Mip) 3a3Buyan pisHSATLCS B MeXax nonepeyHoro
nepepisy wnendy (Yu&Turco, 1998; Yu&Turco, 1998), To
ONsS MOOENIOBaHHS MPUMYCKaeTbCs PIBHOMIpHE 3Milly-
BaHHS, | pO3rNaaatoTbCs NuLe cepeaHi MOKa3HMKK.

Onsa ivxekuii 6a30BOro MacoBoro MOTOKY MpPUOGIIM3HO
2,5 Tr S pik', abo aeposonbHoro HasaHTaxeHHs 10 Tr, no-
TPIOHi YacTWHKN 3 ecpekTBHUM pagiycom 6nm3bko 0,1 MKM i
KINbKICHOK KOHUeHTpauieto 4actuHok 1 x 10%cm3. [Onsa
LbOro HeobXxigHo:

e BBEJEHHHA MEePBUHHOrO CyrbaTHOro aeposono 3a
OOMOMOrOK0 iIHXEKTOpPIB, YCTaHOBMEHNX Ha aeponnatdop-
Max Yy HWXHi cTpaTtocdepi;

® NanvBeo 3 BUCOKUM YMICTOM CipKu, AN BUAINEHHSA npe-
KypcopiB aepo3osiiB y NoToui BignpauboBaHMX rasis peaktu-
BHOTO [BUIyHa.
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MepenbavaeTbes, WO KOXEH NpoLec iHXeKuii mae Bia-
6yBaTncs piBHOMIpHO B wapi 15-25 kM, Npy LUbOMy noyart-
KOBI Lnendun HeobXiaHO po3NoaiNUTN NO BCbOMY PEriOHY 3
METOI YHUKHEHHS NepeHacnyeHHs . Jlokanisauia aepo3orb-
HMX YaCTMHOK Ha MEHLUNX BMCOTaX, y GinbLl TOHKMX LWapax
abo perioHansHO — HaNpuknag, y BUCOKMX LUMPOTaX — MOXe
Npu3BECTU 0 3aroCTPEHHS NPO6eMy CTOCOBHO NigTPUMY-
BaHHSA CKOHCTPYWOBAHOIo aepo30fbHOrO Lapy 3a paxyHoK
30iNblUEHHS LLiNBbHOCTI YaCTUHOK i, TaKUM YMHOM, 36inb-
LeHHs koarynsauii. Bnnve BUCOTHOT aBiauii Ha BEPXHIO TpoO-
nocacepy i HUXKHIO cTpaTocdepy LUMPOKO BUBYEHUI, NOUN-
Halou4M 3 HaA3BYKOBOI TpaHCNOpTHOI nporpamu 1970-x po-
KiB; BiH MOLUMPIOETLCA HA HOBITHI J03BYKOBI niTakn y CLUA
Ta €sponi (Jordanet.al., 2018; Tilmeset.al., 2010). Lli npoe-
KTW OOocnigXyBanu BUKUOW Bid peakTUBHMX NiTakiB, AMHa-
MiKy Lnendy, MikpodidnyHi W anHamivHi npouecw. 36ara-
YeHHs aBiauiiHoro nanuea cnonykamu cipku (Hz2S, Sn)
MOXe 36inbLUMTN Macy cynbdaTHUX YaCTUHOK y cnigy CTpy-
mMeHs nitaka (Jordanetal., 2018; Yu, &Turco, 1998;
Yu&Turco, 1997). YacTuHku cipyaHOi KMCNOTU YTBOpIO-
I0TbCH LUMSXOM paguKanbHUX peakuin y npoueci 3ropsiHHA
nanvea B peakTuBHWX ABuryHax. CipyaHa KucroTa — ue no-
GiYHMI NpPOJYKT 3anuLLKIB CipkM B nanuvei (K npasuno,
MeHwe 1 % mac. S); 6inbwa yacTuHa Cipkv BUAINSETbCA Y
Burnsai SO2. YacTka, wo suginsetsca gk HaSO4, 3meHLwy-
€TbCA 3i 30iNbLIEHHAM YMICTY CipkM B Manuei Ta CTaHOBUTL
npnbnunsHo 2 % Mac. Big 3aranbHOI CipkM B Mipy Habnu-
XKEHHs BMIiCTy cipkm B nanuei npubnu3Ho o 1%
(Arnoldet.al., 2000). MNpsami BUMipIOBaHHS YaCTUHOK y crigax
peakTuBHoro ctpymeHsi (Broc k Charleset.al., 2000) noka-
3anmu, WO HyKneauis YaCTUHOK TOHKOI MOAMU, siKi HEe MICTSATb
Caxy, y3rogxyeTtbcsl 3 BigHOCHOO MOCTINHICTIO npoLecy iH-
Xekuii. Cnign napwu, LWo yTBOPIOIOTLCHA Y CTPYMEHI iHXeKLUiT,
MOXYTb CYTTEBO MOAMIKYyBaTM BNaCTUBOCTI YaCTUHKK
(Yu&Turco, 1998). Cnign koHAEeHcauii Haa3BMYamHoO pigki-
CHi, OCKinbKM y cTpaTocgepi 3a3Bnyan cyxi ymoBu. AKLWo
YABHO MiABULLUTU BMICT CipKM B peakTMBHOMY nanusi o
5 % mac. gns uinen reoiHxeHepii, To nig Yac ctpatocde-
PHMX MONbOTIB LLOPIYHI BUTPATU CTAHOBUTUMYTb Npubnu-
3HO 50 Tr nanuea (NOMoOBMHA BiA KiNbKOCTi MOMbOTIB, WO
BMKOPUCTOBYETLCA Hapasi KOMEPLINHOLO aBiaui€eto), 3 AKoro
iMiTyeTbea o 2,5 Tr S, wWo B KiHUEBOMY NiACYMKY YTBO-
puTb NpnbnuaHo 10 Tr cynbgatHoro aepo3sonto. 3aransHa
KiNbKICTb iMITOBaHMX Y4aCTUHOK CTaHOBUTMME MpubnmnsHo
5 x 10?7, AKWo aepo3onb PIBHOMIPHO PO3NOAINMTKM y CTpa-
TochepHoMy wapi ToBwMHOW 10 KM Ha BUCOTI 1525 KM,
TO Le JacTb cepefHio KoHLeHTpaLito 1 x 103 cm™ 3 pagiy-
COM YacTUHOK NpnbnuaHo 0,06 MKM; iHLWIMMK crioBamu, ige-
anbHUN reoiHXXeHepPHUI COHAYHUIN eKpaH.

HaBegeHi ouiHkX NpunyckaoTb:

e BiACYTHICTb HecrnofiBaHOi XiMmii 4/ MiKpoi3nkm Ha
paHHin cTagii iHxekuii, aki mornun 6 cyTTeBO 3MiHUTK Koedi-
LieHT BUKMAY;

e igeanbHUI po3nogdin cynbgartHoi Macu y cTpaTtocde-
pHOMY LUapi;

e BiACYTHICTb MexaHi3My kKoarynsuii.

BucHoBku. OcHoBHa nepesara cynbdaTHux aeposonis,
sik 3acoby anst mogudikauii anbbeno 3emni, nonsirae B Tomy,
LLIO NpUpoda BXe BWKOHara BignoBigHi eKCNepuMeHTH y BU-
NS4l ByNKaHIYHUX HarHitTaHb cipku (ropa lMiHaty6o, 1991).
lopa lMiHaTy6o iHxekTyBana 6nm3bko 9 MT S y crpatoc-
depy, YyTBOPUBLLM CyNbaTHUA aepo30nbHNUIA Lap, Lo OXO-
nogme 3emnto Ha ~ 0,5°C NpoTArom poky. AK iHCTPYMEHT Krli-
MaTUYHOI iHXeHepil, cynbdaTtn, OgHaK, € NPUMITUBHUM iH-
CTpymMeHToM. [10 iXHiX HegonikiB MoXHa BigHeCTU Take:

® MpoayKyBaTu CynbdaTHU aepo3ofib ONTMMAanbHOro
CNEKTParnbHOro pPo3Mipy BaXxKo;
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® PpO3CilOBaHHs1 CynbgaTHOrO aepo30rik CUMbHO 3ane-
XWUTb Bif, PO3Mipy MOro YacTUHOK, MakCMMyM edeKTUBHOCTI
JocdaraetbCs 3a fgiameTtpa YacTuHkn ~ 0,3 MKM i LIBUAKO 3me-
HLUYETbCS 3a BinbLUMX ab0 MEHLUMX PO3MIpIB YaCTUHOK;

® 2epo307i, L0 YTBOPHOOTLCS LUMAXOM 6e3nepepBHOI iH-
xekuji SOz, MaloTb PO3MOAIN PO3MIpiB, SKMA 3HAYHO NepeBu-
LLy€E ONTMMAarbHWIA, OCKINbKKX Binblua YacTuHa OOAaHOI Cipku
0cifae Ha BXe iCHY4YMX YacTMHKaX, Lo iCTOTHO obmMexye pa-
JiauiiHin BNnvB yHacnigoK YTBOPEHHS rpybuX YacTUHOK;

e CTBOpEHHS pafiauinHoro BMNMvMBY, AOCTATHLOrO AnNS
KOMMeHcauji pagiauiiHoro edekTy, BUKMKAHOrO MOABOEH-
HSAAM koHUeHTpauii CO2, BUMarae BenmKNX iHXeKUin cipku;

e npobrnemMa NocunteTbCS, AKLWO cynbdaTHi aepo3oni
pocsaratoTb 6inbl Tennux LWapiB y BEpXHil cTpaTocdepi, ae
Tnck napy H2SO4 € goctaTHbO BUCOKMM, LOG 3a6e3neunTn
nepeHeceHHs Macu B MapoBii dasi Big MEHLNX YaCTUHOK
00 BinbLunX, WO YCKNaaHIoE NiATPUMAaHHS BignoBiAHOIo po-
3Mipy aepo305t0, IKUI PO3MNOBCIOLKYETHLCS;

e cynbdaTHi aepo3oni 3Ha4YHO 30iNbLUYTL CNiBBIAHO-
LWeHHS andy3HOT Jo NpAMOI iHconsuil Ha NoBepxHi (Hanp.,
BuBepXeHHs TMiHaTy60 36inblKnno KinbKiCTb pPO3CisiHOro
COHSIYHOrO CBiTNa AcHoro Heba, Lo gocarae 3eMHOI nose-
pXHi BinbL HiX y ABa pasn; Le BUKNMKano, y CBOI Yepry,
pi3HOMaHITHI NobiyHi edpekTn Big 3MiHM NPOOYKTUBHOCTI
€KOCUCTEM [0 3HWKEHHS e(PEKTUBHOCTI COHAYHUX eHepre-
TUYHUX CUCTEM);

e cynbdaTu B HUXHIN cTpaTocdepi 3abesnevytoTb pe-
aKUiHYy 34aTHICTb NOBEPXHI, AKi MOXYTb MPUCKOPUTU KaTa-
niTUMHE BWAaANEeHHA O30HY BHACMIAOK MepeTBOPEHHS
xnopy i3 nnactoeux Bugie oo ClO. Llen edekt moxe OyTn
OinbLU cepNno3HMM, SIKLLLO KOHLIEHTpaLisi BOASAHOT Napu B HU-
XHi cTpaTocdepi 36inbwyeTbes 3i 306inbweHHamM rnoba-
NbHOI TeMnepaTypu.

YpaxoByoun Heaornikun cynbgaTHUX aepo30riBaK CXeMu
reociH)XeHepii KniMaTU4yHOI cMCTeMM, BApTO AOCKOHAnNo BU-
BYMTM MOXIMBOCTi NPOEKTYBaAHHS PO3CilOBaHHA COHAYHOro
BMNPOMiHIOBaHHS! 3 METOK JOCSATHEHHS GaxkaHoro pagiauin-
HOro edekTy 3 MEHLUMW BUTpaTamMu Ta BadKKMMMK MOGiy-
HUMUK edoekTamu.
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GEOSENGINEERING AEROSOLS

The unambiguous indicators of climate change caused by the industrialization of society are becoming increasingly apparent. Urgent short-
term transformations in energy and transport systems around the world are needed to significantly reduce carbon emissions. The scale of the
transformation, the lack of effective public response, and the inertia of changes in energy infrastructure are prompting other strategies to mitigate
some of the effects of global warming. If global warming continues to rise, it could lead to serious risks of large-scale irreversible failure in the
climate system. Projections of such levels of warming are within the XXI century. As efforts to achieve ambitious emission reduction targets have
so far failed, options for mitigating climate change or adapting to climate change have recently been seriously considered. Limiting global
warming by 2 ° C above pre-industrial levels in the 21st century. avoids dangerous human interference in the climate system. If the 2 ° C mark is
exceeded, the effects of climate change can no longer be controlled. Currently, the increase in average global surface temperature is already
about 1.0 ° C above pre-industrial values. It is estimated that 0.5 ° C is already in the climate system, especially in the oceans, and has not yet
affected the planet's surface air temperature. However, there are currently no signs of any radical containment of global warming. On the contrary,
the concentration of carbon dioxide, arguably the most important anthropogenic greenhouse gas in the atmosphere, continues to rise steadily.
Given this situation, it is not only the scientific community that is actively discussing artificial interventions in the climate system to limit global
warming, which is known as climate geoengineering.

Keywords: global warming, aerosols, geoengineering.
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MICT BIMHM

LlupokomacwmabHa eiliHa, w0 po3noYyanacb 24 nromozo 2022 p., nodinuna icmopiro He3asnexHoi YKkpaiHu Ha dei yacmuHu.
Bopoe Hanae no ecil niHii cninbHo2o dep)xasHo2o KopdoHYy. Ocobnuee mMicye npu yboMy mMae Hacmyn Ha TaepilicbkKil dinaHyi
¢poHmy. dopmyeaHHsI Ha mepumopii aHekcoeaHoz20 Kpumy eenukozo gilicbKogo20 yapyrnyeaHHsi 6ysno 6 He Moxnusum 6e3 peay-
NisipHo20 nepemiwjeHHs1 no Kpumcbkomy mocmy 4yepe3 Kep4yeHcbKy npomoky eilicbkosux niopo3dinie i cneyianbHoi mexHiku.
Y cmammi cmaeumbcsi numaHHs1 NPo me, YU € Make 3aCmocyeaHHs U4b020 8aXJ1U8020 ¥y cmpamez2i4HoMy 3Ha4eHHi 06'ekma mpa-
HcriopmHoi iHghpacmpykmypu eunadkoeuM 4u Haernaku — io2o 38e0eHHs1 6y1o nompi6He came Ons 30ilicHeHHs1 gilicbKosuUX Yi-
neu? [ns nidmeepdxeHHs1 ceoei 2inome3u aemopu aHanizyroms yci mocmu, siki 6ynu 3eedeHi ma ¢pyHKyioHyeanu neeHull (He-
mpueanuti) nepiod mix Kpumcbkum i TamaHcbkum nieocmpoeamu. Lje sidnoeidHo Himeubkuli micm 1943 p., padsiHcbkuli micm
1944-1945 pp. i cyuyacHulii micm, 3eedeHuli 3a piweHHsIM ghedepanbHoz0 ypsady Pocii, nicnsi aHekcii Kpumcbkoz2o nieocmpoea. byno
ecmaHoeJsieHo, W0 eci 0HU 6ynu 36ydoeaHi 3apadu 3abe3neyeHHs peasiayii came eoeHHUX onepauyil. AHasi3 ixHb020 6ydieHu-
ymea npsiMo eKa3lye Ha me, W0 Ui Mocmu 36800UNlU 3 MEMOIO WEUGKO20 NMepeMiujeHHs1 Y KPUMCbKOMY HanpsiMKy eeslukux eilichb-
koeux 3'edHaHb. Omie, icHyro4uli KpumcbKuli Micm MO)XHa 3 MOBHUM MPasoM Ha3gamu MOCMOM 8iliHU. ¥ MupHul yac eiocymHi
mixx Kpumowm i Ky6aHHro 3Ha4Hi nomoku nrodel i moeapis, uyo Mo2su 6 eusHa4umu doyinbHicme lio2o 6ydieHuymea. Bapmo npu
UboMy 3ayeaxumu, wjo yKkpaiHcbki 2eoepaghu, He duesnsiyuchb Ha giciM pokie aHekcii Kpumcbko2o nieocmpoea, He ony6nikysanu
JX0O0HOi cmammi w000 ybo2o numaHHs. [locmae 3aKOHOMipHe NuUMaHHs: YU He 3yMO8JIeHO ue muM, wo 6inbwicme i3 Hux 6yno
cghopmMogaHO Ha meopemuKo-Memodos102i4HuUX 3acadax padsiHCbKOT U mocmpadsiHCbKOi HayKoeoi wikosiu, 0e numaHHs 8ilicbkoeoi
ma nonimu4Hoi 2eo2padpii 6ynu 3aexou Map2iHanbHUMU memamu giOkpumux AocnidxeHb. Aemopu npPonoHyrMmMs O 8USYEHHS
gheHOMeHa "Micma eiliHu" 3asydumu cy4acHi MocmHeKacu4Hi HanpayroeaHHs hpaHyy3bKUX 2eozpadghie, wjomae cnpusimu eu-
npaesieHHI0 cumyauii @ yKpaiHcbKili 2eo2padbii, Konu numaHHs mepumopianbHOi yinicHocmi ma eoeHHux dili Manu cmamu npio-

pumemHumu, a He Map2uHallbHUMU, MeMaMu HayKoeux O0CITiOXeHb.
Knroqoei cnoea: Kpumcbkuli micm, 2eononimuka, gilicbkoea 2eozpadgbisi, aHekKcisi, giliHa.

AktyanbHicTb. 24 ntotoro 2022 p. HasaeXau YBINLIMO
B icTOpito YKpaiHM sk cTpallHa gaTta, Konu, nicns noHag
70 pokiB Mupy, 3HOBY MAe LWMpoKoMacluTabHa BiiHa. Y Uin
BillHi BENIMKE 3HAYEHHS Ma€E NepeMilleHHS BENTMKNX BiINCbKO-
BUX Nigpo3ainis. Lie MOXnmBo 34iACHUTU LUMNSIXOM 3acTOCy-
BaBaHHs Takunx 06'eKTiB iH(PacTPyKTypu NOABINHOIO Npu3-
HauYeHHs!, AK 3anisHNLb, aepoapoMiB, MOCTIB. IxHe obnaluTy-
BaHHSA Ta 3BEAEHHS BiANOBIAHO 4O BiNCLKOBMX BUMOT € Ba-
XNUBMM KOMMOHEHTOM MiAroToBKM BiHW. Pocia TpuBanun
Yyac roTyBanach 40 LUMpokoMacluTabHol BiliHM 3 YKpaiHoto.
CBig4eHHsAM TOMY € 3BeieHHS1 Y NPUKOPAOHHUX paioHax Yn-
CNEHHUX BiiCbKoBMX 06'eKTIB, MiniTapu3auis aHekCoBaHOro
Kpumcbkoro niBoctpoBa 3a 3paskom KaniHiHrpagcbkoi 06-
nacti (Hazemann, 2017, Gomart, 2015; Snegur, 2014;
Soller, 2019; Tétart, 2019).

AHani3 octaHHix gocnigxeHb i nyonikauin. 3a BuHs-
TKOM Hawoi cTaTTi (Eckert&Savchuk, 2022), He 6ynu ony6-
nikoBaHi HaykoBi reorpadivHi nybnikauii wono po3bynosn
iHppacTpyKTypu NOABINHOMO BUKOPWCTaHHA Ha aHeKcoBa-
HUX TepuTopisx Kpumy. AsTopum nybnikauiin 3 reononitTmyHnx
nUTaHb Nulie 3BepTalTb yBary Ha BUHATKOBE 3HAYEHHS
Kpumcbkoro mocty ans Pocii y pamkax ycTtaHoBneHHs ii na-
HyBaHHS Ha aHEeKCoBaHWX TepuTopiax (AuB., Hanp.,
Chamontin, 2019, 15). Y cBoill nonepegHii craTTi
(Eckert&Savchuk, 2022) mn po3rnsiHynu pi3Hi NPoeKTH no-
OynoBu MocTy Yepes KepyeHCbKy MPOTOKY Ta MMOBIpHE 0ro
BMKOPUCTAHHS Yy MUPHUI Yac, BUXOOSUMi3 Cy4acHOro piBHS
rocrnogapCcbKoro PO3BUTKY NPUIErnMX perioHiB. MNMuTaHHs po-
3BUTKY BEITMKUX POCIMCBKUX iIHPACTPYKTYPHUX MPOEKTIB 3a
yacis npaeniHHa B. B. MNyTiHa 3 nosuuin reoctparterii Ta
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BilicbkoBOI reorpadii goknagHo posrnsaHys XK. PagsaHi
(Radvanyi, 2017 a, b). BiH 3BepTae yBary Ha Te, wo y Pocii
Oyno B3ATO KypC Ha 3MEHLLEHHS 3aneXHOCTi Bif KpaiH-CyCi-
aiB i Wo ue "CyTTeBO MOCUNWUIO CTpaTeriYyHUMn noTeHuian
kpaiHn" (Radvanyi, 2017a, 14). Takox 3asHavae, WO "Nok-
paleHHs Mepexi aBTogopir Ha [iBHiyHoMy KaBkasi... cy-
NPOBOOXKYETLCA Nepeancnokalietlo BincbkoBux 6as bnmkye
0o kopaoHy" (Radvanyi, 2017b, 19). YkpaiHcbki reorpadw,
HacCKinbku Ham BigoMo, B3arari He nybnikyBanu ctartewn cTo-
COBHO PO3BMWTKY CycninbCTBa Ta Ai oKynauinHoi BNaau Ha
TMMYaCcOBO OKYNOBaHWUX i aHEKCOBAHUX TEPUTOPIAX YKpaiHu.
OTXKe, MOXHa KOHCTaTyBaTu, L0 BiTYM3HSHI reorpacdu He
BBa)kanu 3a noTpibHe npoaHanidyBaTu Ti 3MiHW, siki Bigby-
nnCb 3a BIiCiM POKIB 3 Yacy BCTaHOBMEHHSA OKynauinHoro pe-
XMMY Ha Uil YacTuHi TepuTopii YKpaiHn. €OUHUM BUHSATKOM
€ cTaTTsa Woao TpaHcdopmauii maricTpanbHUX BUAiB TpaH-
CropTy Mig BNNnBOM aHekcii Kpumcbkoro niBoctpoBa i TUM-
YacoBOI OKynauii YaCTUHW TepuTopii OepXxaBu Ha CXOAi
(Savchuk, 2017). . ExepT onybnikyBaB ABi CTaTTi WOAO poO-
3BUTKY Aep>KaBHNX KOPAOHIB YKpaiHy 3a Takux cneumnaivyHmnx
ymoB (Eckert, Lambroschini, 2017, Eckert, 2019). BiH Haro-
rollye Ha TOMy, Lo OKynaLiiiHi opraHu Brnaau obnaluToBy-
Barnu NiHito 3iTkKHEHHS CTOPIH Ha [loH6aci Ta y Kpumy sik niHito
JepXaBHOro KOpAOHY, WO CBig4MMIo Npo ixHi Hamipu Tpusa-
11I0ro NaHyBaHHS Ha aHEKCOBaHWUX i TUMYaCOBO OKYMOBaHMX
Teputopisax. ToMy € BCi nigcTaBu CTBepAXyBaTH, LLIO MU Mne-
pwmmMmn y reorpacdpivHin Hayui po3rnagaemo KpumMcbKkuin mict
SIK Hacamnepen BiNCbKOBUIA 00'eKT, a He cnopyay NoABINHOro
NMPU3HaYeHHs Ym 00'eXT LMBINLHOI iHppacTpyKTypu.

© Ekeprt ., CaBuyk l., 2022
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MeTa gocnigXeHHA — PO3KPUTU 3HAYEHHST MOCTY Ye-
pe3 KepuyeHCbKy NpOTOKY SK BiliCbKOBOro o06'ekta. 3a-
BOAHHSA: NMOKa3aTu 3HAYEHHS pearnizoBaHMX NPOEKTIB 3 No-
OynoBM Takoro MOCTY AMsi BEAEHHS LUMPOKOMACLUTabHMX
6oroBux onepadin i BKa3aTn Ha HeAOUINbHICTb NOro iCHY-
BaHHSI 32 YMOB MUPHOrO Yacy.

MeToguka Ta meTogonorisi. B ocHoBi gocnigkeHHs no-
KnageHo TeopeTUYHy KOHLEMLUilo reoicTopii, WwWo nepenba-
Yae BMBYEHHS [OBroi TPMBanocTi Ta BNNMBY reorpadivyHmx
YMHHUWKIB Ha peanisauilo NeBHUX iHPPaCTPYKTYPHUX NPOEK-
TiB. 3 ormagy Ha Te, WO yKpaiHCbKi BYeHi Mano obi3HaHi 3
Lieto KoHUenuieto, Ti OCHOBHI NMOMOXEHHS BUKNaAeHo Y cepii
nybnikauin ykpaiHcbkolo Mool |. . CaBuyka (Savchuk,
2019, 5-13; Savchuk, 2018, 2021). TONOBHMM Yy HaLLOMY
OOCTIMKEHHI € 3aCTOCYBaHHSI HAYKOBOIO MPUHLMMY BigTBO-
PEHHS, 3rifHO 3 AKMM 3a OOHAaKOBMX YMOB HasiBHE CTBO-
peHHsa nogibHux ob'ekTiB. 3 MeTogonoriYHMMKN 0cobnmBoC-
TSIMM 3aCTOCYBaHHS Cy4acHOro KanitTaTMBHOIO nigxoay y re-
orpacdii ykpaiHCbKi BYEHi MOXYTb O3HANOMWUTUCL Y
(Morange, Schmoll, 2016).

Buknap ocHoBHMX pe3ynbTaTtiB pocnimkeHHs. Cy-
YacHWU MIiCcT Yyepes3 KepyeHCbKy NpOTOKY Big caMoro CBOro
BiKPUTTS CMYXUB Hacamnepes BiiCbKOBMM UinsM Ta OyB
CMPSAMOBaHWUI Ha rapaHTyBaHHS NepeMillleHHs1 BEMUKUX Bii-
CbKOBWX KOHTUHIEHTIB i TEXHIKM OO aHekcoBaHoro Kpumy
(Plouchart, 2020). Woro 6yaiBrnuTBO 6Yno iHiLiioBaHO Ha
HaMBULLIOMY PiBHi, O 3HAWLWIO CBOE BigoOOpaxkeHHs y Bia-
noBiaHIN Mixxgep»kasHin yrogi ("Yroga mix Ypsigom Pocilick-
koi Pegepauii i KabiHeTom MiHicTpiB YkpaiHu npo cninbHi gji
3 opraHi3adii 6yaiBHMUTBa TPAHCMOPTHOrO Nepexony yepes
KepueHcbKy npoToky", Habyna yvHHOCTi 11.02.2014). Baxko
3PO3YMITU, YNM KEpPYBABCS TOrodacHUi npem'ep-MiHicTp Yk-
paiHu, KONy nignucyeas Lei AoKyMeHT. Moro nonepeaHukm
Ha LIbOMY BUCOKOMY MOCTY, HE 3Bakaluu Ha HamnonsiraHHs
POCICbKMX BWCOKOMOCAAOBLIB, BiAMOBMAMUCbL CTBOPHO-
BaTW NpaBOBi OCHOBW ANs peanisaLii npoekTy 6yaiBHMUTBa
LIbOro MocTy. Moro HeaoUinkHICTL Y MUPHWIA Yac Byna yc-
BijOMIeHa e y pagsaHcbkuii yac (Bahrov&Gradov, 1974),
npoTe BigNOBIOHWMIA MDKOEPXaBHUIA OOKYMEHT YyCe X Taku
Oyno nignucaHo. Lle gano Pocii nigctaBu, Ha noyaTky aHe-
Kcii Kpumcbkoro niBocTpoBa, CTBepAXyBaTu, WO BOHa
nuwe peanisye MixypsaoBy yrogay 3 6yaiBHMUTBa MOCTY i
He MopyLUy€e aHi MibXHapoAHe, aHi ykpaiHCbke 3aKoHOAaB-
CTBO 3 LbOro NUTaHHsA. He aymaemo, Wwo ykpaiHCbki BUCO-
KornocaoBLi 3Hanu Npo icTopito 3BeAeHHs 1 ekcnnyaTauii
nonepeaHix MocTiB, CTBOPEHNX CaMe 3apaau BeAEHHS LUn-
pokomacwTabHux 6onoBux Ain. Lle nuTaHHA He BUCBIT-
NeHOo Y paAsHCbKMIA YN CyYacCHi poCincbkum icTopiorpadii.
Hamn y uin ctatti npoaHanisoBaHO icTopuko-reorpadiy-
HUIM KOHTEKCT 3BeAEHHSI MOCTIB Yepe3 KepyeHCbKy NpoTOKy
B MUHYITOMY caMe 3 MeTO0 peanisauii LMX BOEHHUX Linen.

Mepwwrm peanizoBaHnM (He MOBHICTH) NPOEKTOM OyB
MIiCT, NpOKNageHWN HIMELbKOK OKynauiiHOK Bnagow
1943 p. Buwe HiMmeLbke BINCbKOBO-MOMITUYHE KOMaHAOy-
BaHHS HagaBano MOMY BUHATKOBOrO 3HAYeHHHA y cTpaTerii
BCTaHOBJIEHHS CBOTrO TPUBAIIOr0O NaHyBaHHS Ta peopraHisa-
uii Kpmmcbkoro niBoctpoBa BignosigHo o NeHnnaxy "Oct".
Came ToMy cnovaTtky 6yno ycnillHO 3Be4EeHO KaHaTHy [0-
pory Mix ABoMa 6eperamu, a Takox 3aBe3eHo 0 Miclst Man-
OyTHbOro 6yaiBHMUTBA 3 HiMeY4MHM y JocTaTHIN KinbKOCTi
OyaiBenbHi MaTepianu i 3anisHi depmu ManbyTHLOrO rira-
HTCbKOro mocTa. Hamip 30yayBaTtu TyT BENUKMIA (3@ TEXHIY-
HUMK NapameTpamMmn) MicT B6yno npunHaTo we 1942 p., konu
HiMeLbKi BilCbka nuLue BUALLINK Ao MNepekony. 3BeaeHni 3a
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65 nid kaHaTHMI MicT go3BonaB nepemiwysati go 1000 T
BaHTaxiB LWOAEHHO A0 HiIMELbKMUX apMil, SKi po3ropTanu Ha-
ctyn Ha KaBka3s (Singer, 1998, 605-607). MNpoTte ue 6yB
nvwe TumM4acoBsuin micT. NepekoHaBwnNCb B MOro edekTus-
HOCTI 1 JOUINbHOCTI 3BeAEHHA OOBroTpMBasnoi cnopyau ka-
niTanbHOro MOCTY, 3a npsmokw BkasiBkolo A. [itnepa
(07.03.1943 p.), 6yno NPUAHATO PILLEHHSI MPO MPOEKTY-
BaHHSI KaniTanbHOro MocTy i3 ABOMa aBTOMOBINbHUMM 1 0a-
Hi€lo 3ani3HWYHO NiHie Mixk ABoMa 6eperamun KepyeHcb-
KOi MPOTOKM Ta MOro 3BefeHHs y MakcumarbHO CTUCHI Tep-
MiHu (Singer, 1998, 41—42). Lleii npoekT Gyno 3HangeHo B
apxiBax OpraHizauii Toggoa i BukopuctaHo pagsHCbKMMU
iHXeHepaMu-nnaHyBanbHUKaMmn Npy NPOEKTYBaHHI MraHTCb-
KOro MocTy 4yepe3 KepuyeHcbKy NpoOTOKy B KiHUi 40-x pp.
XX cT. (Ous. Eckert&Savchuk, 2022). 3a HaUUCTCbKUM
NPOEKTOM Y TpaBHi 1943 p. 4O caMOro HacTyny pagasiHCbKUX
BiICbK Yy >kOBTHI 1943 TpmBano 6yAiBHMLTBO LibOro Cynepmo-
cty (Singer, 1998, 598-604).

PagsHcbki Bilicbka, 3alHaBLUM MicLeBiCTb OyaiBHMUTBA
MOCTY, BiApa3sy NnpoiHdopMyBanu CBO€E BULLE KEPIBHULTBO. |
BianoBiab He 3abapunacsa. [epxaBHuUii KOMITET 06OPOHM
CPCP lNoctaHoBoto Ne 5027 Big 25.01.1944 p. npuinmae pi-
LIEHHA 3BECTW 3ani3HUYHUN MICT Yepe3 KepueHCbKy npo-
ToKy (MocrT...). Y Takui cnocib 6yno 3aBepLueHo GyaiBHWL-
TBO YaCTUHW HiIMELbKOro NPOEKTY. BiacyTHICTb Y paasiHCbKin
Bepcii MOCTy aBTOMOGINbHMX Moroc € oyeBugHow. apk
NErkoBuX i BaHTakHMX aBToMobGiniB 6y y PCYA HacTinbku
He 3Ha4yHWI, WO He icHyBano notpebu y 6yaiBHMUTBI Biano-
BiJHOI 4YaCTMHKN HiMeLbKOro NpoekTy. PaasiHcbka aepxkaBa
cnupanacbh caMe Ha 3ani3HUYHi NepeBe3eHHs BilCbKOBOI Te-
XHiKkv 11 0cob0BOro cknagy, HexTytouu, Yepes 6pak aBToTpa-
HCMopTy Ta acdanbTOBaHWX AOpir, BAHTaXHUM aBTOMOOinb-
HUM TpaHcnopToM. ToMy 3BeAeHUI NOCNiIXOM MICT Bigpi3Hs-
BCS1 Bil NEPBUHHOIO HIMELIbKOrO NMPOEKTY Ta CryXXMB Hacam-
nepen notpebam y nepeBe3eHi BaHTaxiB i3 KybaHi go
Kpumy, 3 ornsgy sik Ha 6oi Ha MMiBgHi YkpaiHu, Tak i Ha
MawKe MOBHICTIO 3HULLIEHY 3ani3HUYHY iHpacTpykTypy Y
LbOMYy perioHi 1 Ha [JoHbaci, Wo HagaBano Nomy BUHATKO-
BOrO 3Ha4YeHHHA B yMOBax yBeAEeHHS BiliHW y 3abe3neydeHHi
pagsHCbKMX BINCbK, AKi po3BMBanu HacTyn y TaBpiiCbkoMy
Hanpsimky. Mict 6yno BigkpuTto 18.11.1944 p., npoTe BXe
20.02.1945 p. noro Oyno 3pyMHOBaHO Yepe3 nboaoxid, 3
ornagy Ha Te, Wo He 6yno 3BeAeHO 3aXUCHI CNopyau Ta He
HaneXxHWM YMHOM YKPINNEeHO HecCydi KOHCTPYKLii. 3po3y-
Mino, WO Yy 3pyWHOBaHIl KpaiHi 6yno He OO BiAHOBMEHHS
LbOro MOCTY, 0COGNUBO, KONMM MOXHa Byno BMKOPUCTOBY-
BaTW TpaauUiViHi 3anisHUYHI niHii Yepe3 Cuaw. Tob6To Ha-
ranbHOi NoTpebu aHi Bilicbka, aHi 3pyMHOBAHOrO BilAHOK ro-
cnogapctea He Oyno y BigHOBNEHi UbOro MocTy. Tomy
1953 p. BupiWMNKM 3anpoBaanin 3amiCTb HbOTO MaPOMHY
nepenpasy Kpum — KaBkas, WO LINKOBUTO 3a00BONbHSANA
noTpebu NiBOCTPOBa Y MUPHUI Yac SK y pagsHCbKUIA Nepiog,
TakK i 3@ pOKM HE3anexHoCTi.

CyuacHun KepyeHcbkuin MiCT € HanbinbLwmnm iHdpacTpy-
KTYPHVMM MPOEKTOM, 3BeAileHNM B aHekcoBaHoMmy Kpumy de-
nepanbHot Bnagoto. lMicns aBox pokie GyaiBHMUTBA MOro
6yno 3 nomnoto Biakputo 2018 p., a y HacTynHoMy poui no
HbOMY Oyno npoknageHo 3ani3HUYHY NiHito. Y Takuii cnocio
6yno noB's3aHo aBTOMOOINbHY 11 3ani3HUYHY Mepexy MiBoc-
TpoBa 3 MaTeEpPUKOBOIO YacTuHoto Pocieto. Lie 6yno He nuie
NoniTUYHE BaXXNMBE pilLeHHS. B 10ro ocHoBi —BMpasHui re-
ocTpaTeriyHuii acnekT. Ceig4yeHHaM ToMy € nybnikauisi y me-
pexi IHTepHeT Ha canTi, NpucBaAYeHOMyY OyAiBHULUTBY, iHGO-
pmauii Ta ecki3iB MpPOEKTy Takoro MocTa, po3pobneHoro
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MOCKOBCbKUM creLianisoBaHUM HayKOBO-AO0CAIOHUM iHCTU-
TYTOM 3a cTaniHcbkux 4vacie (MocrT...). CMMBoOniyHe 3Ha-
YeHHS MOCTY, 36y40BaHOro y PeKOpAHO CTUCNNI AN POCin-
CbKMX MEeranpoekTiB TEPMiH, ANs caMOYyTBEPAXKEHHA dhepe-
panbHOi BNagmn 6yno JoknagHo PO3KpMTO y HM3Li nybnikauin
(Bayou, 2016; Plouchart, 2020).

Mo mocTy Bigpasy novanv NnepeBo3nTN 40 aHEKCOBaHOTO
KprMcbkoro niBoCTpoBa TexHiKy 1 0coboBUIA cknazg HOBOCT-
BOpPEHUX BiNCbkoBMX Migposainis ("lMokasanu cnpasxHe
npuaHaveHHsa"). Came UMM, Ha Hally AYMKY, 3yMOBIEHO
Benuki obcarn nepeBeseHb No HbOMY, 3adikcoBaHi pociii-
CbKOW cTatucTukoto. BiH 6yB Bigkputui Big 2020 p. ans
BaHTaXXHWX 3aNi3HNYHUX NepeBeseHb i Mo HboMy Byro ne-
peBe3eHO Yy Neplnin pik iCHyBaHHA 2,5 MAH T BaHTaxiB.
Mpn UbOMY NepeBe3eHHSA N0 HbOMY BaHTaXiB y KOMepLin-
HOMY CMOJSTyYeHHi He BUIAHO Yepes iCHyto4vy TapudHy no-
nituky "PXA" ("PeHTtabenbHoctn He Gyaet"). CydvacHuin
KpvmMcbkuin MicT Big noyaTtky BigKpUTTA pyxy No HbOMY BU-
KOPUCTOBYETLCS POCINCHKMMW BINCLKOBUMU AN Nepemi-
LLleHHs TexHikn, 6oenpunacis, ocoboBoro cknagy Ao niso-
ctpoBa. OTXe € BCi niACTaBM CTBEPAXYBaTH, LLO horo 6yno
3BeAEHO came 3apagu BedeHHs BiiHW, a He AN MUPHUWX
notpeb. TomMy Ha HalBULLOMY PiBHi BUCNOBMOETLCA AYMKa
Npo AOUiNbHICTb AOro 3HULLEHHSA Nig Yac BiiHM (Cunn...).
KopoTka icTopia iCHyBaHHS WNOro nonepeaHukis LiSIKOM
MOXe MOBTOPUTUCS | Y MUPHMI 4ac BiAHOBUTbL CBOKO PO-
60Ty napomHa nepenpasa Kpum — KaBkas, NOTYy>XHOCTi SiKOi
LLiNKOM AOCTaTHbO ANS 3a40BOSIEHHS NoTpeb y komepuin-
HoMy ToBapoobopoTi (Bahrov&Gradov, 1974).

BucHoBku. MpoBeneHunin aHania peanisoBaHMUX NPOeEkK-
TiB MOCTiB Yepe3 KepyeHCbKy NpOTOKY A03BOMMB AiNTH Ta-
KMX BMCHOBKIB: 1) yCi peanisoBaHi npoekTu 6yno 3segeHo
AN nepemilleHHs nepeBaXHO BiICbKOBOI TEXHIKUM N 0COo-
6oBoro cknagy; 2) Ui MOCTM He MarTb rocrnogapCbKoro
3HAYeHHs1 Y MUPHUI Yac; 3) yci MOCTW Marnu 3ani3HuYHi Ko-
nii, Wo 3ymoBneHo notpeboto y nepeBe3eHHi BaxKoi Bili-
CbKoBOI TexHikn oo Kpumcbkoro nisoctpoBa. OTxe, cyyac-
HUI KepYeHCbKUI MICT UifikoM crnpaBensivBo MOXHa BBa-
»XaTn MOCTOM BiliHU, ki, sk 3asBuB CekpeTtap PHBO Yk-
painn O. [aHunos (21.04.2022 p.), 3a HasiBHOCTi BiANoBi-
OHOI MoxnuBocTi, 6yae 3HuweHun 36ponHumu Cunamm
Ykpainm (Cunu...). BigcyTHicTb noTpebu y MnpHun 4ac ta-
KOro MocTa CTaBWTb Mig CyMHiB A4OBroTpuBanicTb MOro ic-
HyBaHHsl, 0cO6NMBO B YMOBaXx LUMPOKOMAaCLUTAOHOT BiliHU.
Tomy € Bci nigcTtaBm nepeg6aynTy, WO BiH TEX iCHYBaTUMe
He3Ha4yHuI nepioa, siK i Koro nonepeaHuKK.
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BRIDGE OF WAR

The large-scale war, which began on February 24, 2022, divided the history of independent Ukraine into two parts. The enemy attacked along
the common state border. The offensive in the south on the Taurid section of the front had a special place. The formation of a large military group
on the territory of the annexed Crimea would not have been possible without the regqular movement of military units and special equipment across
the Crimean Bridge across the Kerch Strait. The article raises the question of whether such use of this strategically important object of transport
infrastructure is accidental or whether its construction was necessary for military purposes? To confirm their hypothesis, the authors analyze all
the bridges that were built and operated for a certain (short) period between the Crimean and Taman peninsulas. These are the German bridge of
1943, the Soviet bridge of 1944-1945 and the modern bridge, built by the decision of the Russian federal government after the annexation of the
Crimean Peninsula. It was established that all of them were built to ensure the implementation of military operations. An analysis of their
construction directly indicates that these bridges were built in order to quickly move large military units in the Crimean direction. Thus, the
existing Crimean bridge can rightly be called a bridge of war. In peacetime, there are no significant flows of people and goods that could determine
the feasibility of its construction. It is worth noting that Ukrainian geographers, despite eight years of annexation of the Crimean Peninsula, have
not published any publications on this issue. A natural question arises as to whether this is due to the fact that most of them were formed on the
theoretical and methodological basis of the Soviet and post-Soviet scientific schools, where issues of military and political geography have
always been marginal topics of open research. The authors propose to study the phenomenon of "bridge of war" to involve modern post-classical
works of French geographers, which should help correct the situation in Ukrainian geography, when issues of territorial integrity and military
action were to become priority rather than marginal topics of research.

Keywords: Crimean bridge, geopolitics, military geography, annexation, war.
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POPULATION PERCEPTION OF DECENTRALIZATION PROCESSES IN UKRAINE.
THE CASE OF KELMENETSKA AND LIVYNETSKA COMMUNITIES

The ratification by Ukraine of the European Charter of Local Self-Government in 1997, and the subsequent creation of the
Concept of Reforming Local Self-Government and Territorial Organization of Power in 2014 marked the beginning of a new stage
in the development of our state, one of the most important tasks of which was the creation of capable, self-sufficient communities.
Therefore, the importance of researching the attitudes of the community population, their perception of the changes that have
taken place, ideas and expectations from the reform is unquestionable and necessary at all stages of decentralization and after its
implementation.

The paper presents the results of a study of the awareness and perception of residents of Kelmenetska and Livynetska territorial
communities regarding certain aspects of decentralization processes. The survey involved 630 respondents, and their answers
were analyzed according to their gender, age, level of education and the size of the settlements in which they live.

The paper analyzes people's feelings about the changes due to the reform of local self-government and territorial organization of
power, and how exactly their lives changed after such changes. The level of awareness of the changes in the administrative-territorial
structure of the region that occurred as a result of the consolidation of districts in Chernivtsi region and the formation of united
territorial communities, including Kelmenetska and Livynetska within the former Kelmenetskyi district, whose residents are the
respondents themselves, was determined, and their relationship was analyzed in relation to such division. The level of respondents’
willingness to take direct part in the development of their territorial community was determined.

As a result of the conducted research, it was discovered, that the residents of Kelmenetska and Livynetsk communities have a
high level of awareness of the administrative and territorial changes to which the reform has led. A significant number of the
population did not feel the effect of bringing the authorities closer to the people and transferring budgets to the localities. On the
other hand, residents of the studied communities show a significant level of social awareness and have a high level of readiness

to participate in the development of their own community.

Keywords: community, territorial community, decentralization, reform of local self-government and territorial

organization of power.

Relevance of research. The reform of local self-
government and territorial organization of power created
prerequisites for qualitatively new directions of development
of territories and society. Expanded powers and opportunities
received by the local self-government bodies of the newly
formed units of the basic level — territorial communities — are
one of the main results of decentralization, which are
designed, among other things, to create significant
opportunities and improve the quality of life of local residents.
In this sense, the internal perception of changes by the
population itself is an extremely important factor in the
success of the reform, because only full awareness,
understanding and readiness for personal direct participation
in the development of one's own administrative and territorial
units can form the optimal consolidation necessary for the
formation of truly self-sufficient territorial communities.

Analysis of the recent research and publications.
The study of people's attitudes to the process and results of
decentralization is an important element in ensuring the
success of this reform because of the feedback from society,
which in this case makes it possible to understand whether
some form of measures undertaken are successful, and
accordingly, to shape further direction of development. In
2015 the Council of Europe, in cooperation with Ukrainian
partners, initiated a series of annual sociological studies
among the population of Ukraine on the reform of local self-
government and decentralization (Decentralization, 2020),
in which experts in the field of local self-government and the
Ministry for Communities and Territories Development of
Ukraineparticipate. The first wave of the all-Ukrainian
sociological study "Decentralization and reform of local self-
government” commissioned by the Council of Europe
Program "Decentralization and reform of public
administration in Ukraine" (Kyiv International Institute of
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Sociology, 2021) was conducted in September-October
2015, the second one — in October-December 2016, the
third one — in October-December 2017, the fourth one — in
November-December 2018, the fifth one — in August-
September 2020 (Kyiv International Institute of
Sociology, 2021) and the sixth one — in October-November
2021 (Decentralization. 63 %..., 2021).

Over the years, social and political opinions of adult
population of Ukraine were studied from these surveys, and
at the same time residents of UTC, who went through the
process of unification in 2015-2018 (Decentralization, 2020),
were interviewed on their level of interest in politics, the
assessment of certain aspects of local self-government
reform and establishment of united territorial communities,
the perception of the state of affairs in the community and
the war in eastern Ukraine, the Covid-19 pandemic, etc.

A series of surveys on the public opinion on the reform
of decentralization and its results was also conducted by
Democratic Initiatives Foundation and Kyiv International
Institute of Sociology in August 2016, June 2017 and August
2018. And in 2020 the research was carried out in
cooperation with the sociological service of the Razumkov
Center in all the regions of Ukraine, except Crimea and the
occupied territories in Donetsk and Luhansk regions
(Democratic initiatives, 2020). An objective assessment of
the implemented reforms is a natural result of a strategic
vision of the situation, and monitoring of the dynamics of
community development in the context of new, both internal
and external challenges in modern conditions becomes
more and more important, therefore research and analysis
of the population's perception of implementation of
decentralization and its impact on quality of life, as well as
general changes caused by it, remain relevant today.

© Zapototska V., Teleshman V., 2022
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The aim of the research. The assessment of personal
perception and awareness of particular aspects of
decentralization processes and their results by residents of
Kelmentsi and Livyntsi territorial communities.

Methods and methodology. This study was conducted
among residents of Kelmentsi and Livyntsi territorial
communities in the period from January 15 to February 24,
2022. Data was collected by the questionnaire method using
Google Forms online software and distribution of printed
copies of questionnaires, as well as by face-to-face
interviews, during which (besides direct responses to
questionnaire), additional opinions and impressions of the
subject of this study were obtained. This survey was carried
out with 630 respondents. The maximum statistical error
with a probability of 0.95 and a design effect of 1.5 does not
exceed 3.95%. The peculiarities of the demographic
composition, sex-age structure of communities and their
settlement system were taken into account in the survey. All
respondents were stratified by following categories:

e sex: male and female;

e age: under 18 years old (including students of 9-
11 grades); 18-34 years old; 35-49 years old; 50-59 years
old; 60+ years old;

e educational level: complete secondary education;
secondary special education, higher education;

o the size of settlements with: less than 1000 people,
1000-2000 people, more than 2000 people; urban-type
settlement Kelmentsi (more than 7000 people).

The article provides analysis of views of respondents on
particular questions of the sociological research, which
reflect public awareness in the process of administrative-
territorial reform, people's perception of current changes and
social activity, and their willingness to engage in the
development of their own community.

Presentation of the material. Approved by the Cabinet
of Ministers of Ukraine on April 1, 2014 The concept of
reforming local self-government and territorial organization of
power in Ukraine is caused by political processes taking place
in the state and society on the way to European integration. It
provides for decentralization, the creation of appropriate
material (property, in particular, land owned by territorial

communities), financial (taxes and fees related to the territory
of the relevant administrative-territorial unit) and
organizational conditions to ensure the performance by local
self-government bodies of their own and delegated powers
(Tkachuk A., 2017). Therefore, the first questions of the
sociological survey relate to the personal feelings of the
population of the studied communities regarding the changes
caused by the decentralization reform.

Question Ne1 "The main goal of the reform of local self-
government and territorial organization of power is to bring
power closer to the people and transfer budgets to local
governments (from state bodies to local self-government
bodies). Have you experienced such changes?" More than
half of the respondents did not experience the effect of
bringing power closer to the people and transferring budgets
to local governments, while 23.4 % of the surveyed women
and 20.9 % of the men experienced such changes.
Teenagers under the age of 18 felt the least influence, which
is explained by the lack of a formed position regarding the
question — the share of respondents of this age group could
not answer affirmatively or negatively — 43.3 %. Among the
elderly people who passed a sociological survey, the share
of those who experienced changes is 13.2 %, while 3/4 of
the 60+ age group did not experience such changes, which
is the lowest and highest figure according to the proposed
answer options, respectively. On the contrary, men and
women of the age groups of 18-34 years — 29.7 % and 35—
49 years — 27.5 % experienced the changes the most.
Among all the respondents, respondents with a higher
education experienced the impact of the local self-
government reform the most — 26.6 %, while the least — with
a complete secondary education — 16.7 %. On the other
hand, men and women with secondary special education
experienced the least changes — 57.7 %. The largest share
of people who answered the question in the affirmative live
in the urban-type settlement Kelmentsi (the administrative
center of the Kelmenetska community and the Dnistrovskyi
district). The residents of this locality make up to 28.6 % of
the total number of respondents, while the share of
respondents of other localities who answered the question
in the affirmative ranges from 15.5 % to 21.8 % (table 1).

Table 1. The main goal of the reform of local self-government and territorial organization of power is to bring power closer
to the people and transfer budgets to local governments
(from state bodies to local self-government bodies). Have you experienced such changes?

1. Have you experienced the changes?
Yes, | have No, | did not .
. - Difficult to answer
experienced experience

Sex
Male 20,9 52,3 26,8
Female 23,4 56 20,6
Age
under 18 24,3 324 43,3
18-34 29,7 37,8 32,5
35-49 27,5 48,1 24,4
50-59 18,6 65,1 16,3
60+ 11,4 75,4 13,2
Educational level
Complete secondary education 16,7 50 33,3
Secondary special education 20,6 57,7 21,7
Higher education 26,6 53,1 20,3
Settlement
less than 1000 people 15,5 57,3 27,2
1000-2000 people 20,2 56,3 23,5
more than 2000 people 21,8 54,3 23,9
urban-type settlement Kelmentsi (more than 7000 people) 28,6 52,1 19,3
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Question Ne 2 "Has your life changed after the formation
of new united territorial communities (during the last few
years)?"The question about the rapprochement of power
and the transfer of budgets to local governments caused
certain difficulties for the formulation of their own specific
position for a significant part of the respondents, who believe
that it is necessary to express a professional opinion about
the general foundations of decentralization processes in
Ukraine. The question about changing the respondents’
lives in recent years, after the formation of new united
territorial communities, has become more practical, based
on their personal experience, the real reflection of which is
an internal assessment of one's own life development and
opportunities formed, or, on the contrary, their absence.
Only 13.4 % of men and 10.6 % of women could not answer
the question, and women of the Kelmenetska and
Livynetska territorial communities were more sensitive to
changes — 40.6 % of them answered that life has become
worse over the past few years, while only 13.9 % felt
changes for the better, in contrast to men — 34 % and
16.1 %, respectively. Naturally, the largest share among
respondents who felt improvement belongs to the age group
under 18 years old — 24.3 % of high school students, on the
other hand, the oldest age groups are less satisfied with the
changes — only 12.8 % and 6.3 % of respondents aged 50—
59 years and over 60 answered that life has become better.
Among respondents with a higher education, the largest
share of those who chose the option "Yes, life has become
better" — 19.3 %, while such a share is lower among
respondents with vocational and complete secondary
education — 14.4 % and 10.6 % respectively. Residents of
Kelmentsi experienced the most positive changes in their
lives in recent years — 18.6 % of respondents living in this
settlement, while 40% did not experience any changes. On
the other hand, in other settlements of the studied
communities with a population of more than 1000 people,
about 15 % of all respondents noted that life has become
better, while residents of villages with a population of less
than 1000 people felt the least positive changes — 10.9 %.

In order to optimize its activities in response to national
and global challenges and trends, the state is constantly
improving its apparatus, including changing the parameters
of the administrative-territorial system. At the same time, a
balance is always maintained between the effectiveness of
the organization of government and historical, economic,
geographical, and demographic features (Council of
Europe, 2019). By Resolution No. 807-IX of the Verkhovna
Rada of Ukraine dated July 17, 2020, 136 new districts were
formed in the process of consolidation from 490 districts that
existed before the reform. The next question indicates the
level of awareness of the respondents regarding the intra-
regional changes formed in the process of decentralization.

Question Ne 3"'Do you know that as a result of
consolidation of districts in the Chernivtsi region, only 3 were
formed: Dnistrovskyi, Chernivetskyi and Vyzhnytskyi?" The
population of Kelmenetska and Livynetska territorial
communities has a sufficient level of awareness of the
processes of reforming the administrative and territorial
system in the region. Thus, among the respondents, 49.2 %
of men and 51.9 % of women are well aware of the fact that
as a result of consolidation in the Chernivtsi region, 3 were
formed from 11 districts: Dnistrovskyi, Chernivetskyi and
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Vyzhnytskyi (Fig. 1). Another 35.6 % of male residents and
34 % of female residents of the surveyed territorial
communities have some information about the specified
administrative and territorial changes. One of the main
reasons for a significant share of residents of the studied
communities being aware of this issue is to a certain extent
the debatable process of determining the center of the
Dnistrovskyi district, which was accompanied by active
public discussions, both among specialists of specialized
committees, experts, representatives of local self-
government bodies of the region, and ordinary residents
who shared their thoughts and positions, including at the
household level, communicating with relatives, friends and
colleagues. The urban-type settlement Kelmenetsi — the
district center of the former Kelmenetskyi district became
one of the two main "candidates" for becoming a center of
the newly formed district, which led to increasing the interest
of the population in the issue of administrative and territorial
reform at the local level and formed their clear positions and
the already mentioned high level awareness.Respondents
of the youngest and oldest age groups have the least
information about the consolidation of districts — the share of
young men and women under the age of 18 who are well
aware of administrative and territorial changes in the region
is 32.4 %, and among people aged 60 and older — 46.3 %.
On the other hand, the share of people who are well aware
of administrative and territorial changes in the region among
the population aged 3549 and 50-59 is the highest —
58.1% and 57 %, respectively. The most aware
respondents are residents of the district center (high level of
awareness — 55.7 %), residents with a higher education
(62.3 % among all respondents), and by their field of activity
work in state structures (65.3 % among all respondents), are
specialists or private entrepreneurs (58.7 % and 64.2 %
among all respondents, respectively). At the same time, the
least aware are residents with complete secondary
education — 40.2 % and those living in settlements with less
than 1000 people — 47.3 %.

In Ukraine, the decentralization process began in 2014
with the adoption of the Concept of Reform of Local Self-
Government and Territorial Organization of Power in
Ukraine (04/01/2014), the Laws of Ukraine "On Cooperation
of Territorial Communities” (06/17/2014), "On Voluntary
Association of Territorial Communities" (05/02/2015) and
amendments to the Budget and Tax Codes — regarding
financial decentralization. This process made it possible to
form, in accordance with the provisions of the European
Charter of Local Self-Government, a significant effective and
capable institution of local self-government at the basic level
— United Territorial Communities (UTC) (Government
portal, 2020). In total, 1469 united territorial communities
were formed in Ukraine, including 2 territorial communities
within the former Kelmenetskyi district. The following
questions of the study were aimed at tracing how much the
residents of the studied communities are aware of the fact
that such changes have taken place, what is their opinion
about such changes, and regardless of one or another
position, to determine their personal readiness to participate
in the development of their community.
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Fig. 1. People's awareness of the consolidation of districts of Chernivtsi region
and the formation of united territorial communities

Question Ne 4"Do you know that after the reform, two
separate territorial communities were formed within the
boundaries of the former Kelmenetskyi district: Kelmenetska
and Livynetska (in which the villages of Livyntsi, Podvirivka,
Zelena, Kozyriany, Mykhailivka and Oselivka, which were
previously part of the Kelmenetskiy district, remained)?"

Compared to the previous question, the number of
respondents who are well aware of the result of the
decentralization process — the formation of two territorial
communities within the former Kelmenetskyi district —
Kelmenetska and Livynetska — is higher. Thus, 62.1 % of
men and 64.2% of women who passed the survey chose the
option "yes, | am well aware", and another 23.3 % and
23.9 %, respectively, chose "yes, | know something”. In
general, 8.3 % of respondents answered that they do not
know anything about the formation of new communities, and
4.9 % found it difficult to answer the question.

Among respondents aged 35-49 years and 50-
59 years, the share of those aware of the formation of new
administrative-territorial units at the basic level is the highest
— 70 % and 66.3 %, respectively. On the other hand, the
share among representatives of the youngest and oldest
age groups is the lowest — 51.4 % of respondents under the
age of 18 chose the option "Yes, | am well aware", and
among respondents aged 60 and older, this figure is 57.7 %.
At the same time 13.5 % and 8.6 %, respectively, among the
specified age groups, do not know anything about the newly
formed communities.

Among the respondents with a higher education, 70.5 %
are well informed and another 19.8 % have heard something
about the formation of two different territorial communities.

ISSN 1728-2721

On the other hand, among the respondents who has special
secondary education, such shares are 61.5 % and 24.7 %,
respectively, and among respondents with complete
secondary education, it is even less — 56.1 % and 27.3 %,
respectively. Naturally, the respondents who live in
Kelmentsi are the most aware — 76.3 % of them chose the
option "Yes, | am well aware" and only 6.3% do not know
anything about the new administrative-territorial formations.
In settlements with a smaller population, the share of
informed residents decreases, and, conversely, those who
do not have information on this issue increases:

¢ settlements with more than 2000 people — "Yes, | am
well aware" — 62,7 %; "No, | do not know anything" — 8,9 %;

o settlements with 1000-2000 people — "Yes, | am well
aware" — 59 %; "No, | do not know anything" — 8,5 %;

o settlements with less than 1000 people — "Yes, | am
well aware" — 54,8 %; "No, | do not know anything" — 9,4 %.

Question Ne 5 "How do you feel about the fact that two
separate territorial communities were formed within the
former Kelmenetskyi district: Kelmenetska and Livynetska?"

The conducted survey showed that the population of the
communities as a whole is mostly dissatisfied with the
division of the former Kelmenetskyi district into 2 territorial
communities. The formation of capable communities
through their unification, which began in Ukraine in 2015
(Decentralization. Decentralization..., 2021) and took place
on a voluntary basis, did not find its continuation in the
Kelmenetskyi district. If in 2017 in each of the 11 districts of
the Chernivtsi region two or more united territorial
communities independently united, then in the Kelmenetskyi
district — none (Administrative and territorial system of
Ukraine, 2021). Among the possible reasons: the passivity
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of a significant part of the population regarding
decentralization processes in Ukraine and the region; the
desire to form the Kelmenetska territorial community, the
size and composition of which would correspond to the
former Kelmenetskyi district; the absence of a single formed
position of a critical majority of the population regarding joint
cooperation and uniting into communities; lack of stable
connections between local government representatives and
the population, etc. Only 12.5 % of respondents have a
positive or rather positive attitude to the formation of two
territorial communities within the former Kelmenetskyi
district (11.6 % among men and 13.3 % among women),
while 40.7 % have a negative or rather negative attitude
(41.8 % among men and 39.8 % among women). More than
a third (36.7 %) of respondents are neutral about such
changes, and 10.1 % could not answer the question. The
share of those who support such a division into communities
is the largest among the age groups 18-34 and 3549 —
more than 15 % in each, and the smallest among the
population under 18 and over 60. However, if the low level
of support among young people is primarily characterized by
a general neutral position — 56.8 % or the lack of a formed
opinion on this issue — 16.1 %, then for the older generation
such a result of decentralization did not meet support at the
time of the survey — 50.3 % respondents of this age category
have a negative or rather negative attitude towards the
formation of two territorial communities.

The position of the population with a higher education is
the most formed, among which 13.8 % gave a positive
assessment of the newly formed communities, and 45.5 %
— a negative one, which are the highest proportions for both
answer options in comparison with the population of other
levels of education. The most dissatisfied with the changes
are the respondents living in Kelmentsi — 52.8 %, while in
the rest of the settlements the share of respondents who
chose the option "Negatively or rather negatively" ranges
from 34.2 % to 39.4 %, and supported the following changes
of more than 12 % in each of them.

Question Ne 6 "Are you ready to take a direct part in the
development of your territorial community?” forms an idea
about the public position, activity and interest of the
residents of the studied communities to be not observers but
participants in their development. In general, more than 3/4
of all respondents answered that they are ready to
participate directly in the development of their local
community to one degree or another — 76.8 % of men and
75.5 % of women answered positively. The largest share of
respondents who chose the option "Yes, or rather yes"
among age groups up to 49 years old — more than 80 % in
each, on the other hand, elderly people showed the least
willingness to participate personally in community
development activities, only 60 % of them gave a positive
answer to this question, while 24.6 % of this age group
answered negatively. However, during personal
communication, a significant proportion of older people
noted not so much a lack of desire to participate in the
development of their own community, as limited
opportunities, consisting primarily of a lack of the necessary
physical strength and resources for socially useful activities
and a certain psychological detachment from the affairs of
their own community because of their age. Therefore, it is
an important task of both local self-government bodies and
various representatives of public organizations and activists
to convey the importance and necessity of an active social
position of each resident of their own community and create
opportunities to be heard and realized by all segments of the
population. In general, the population of Kelmenetska and
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Livynetska communities with higher education takes a more
active civic position — 88.4 % of respondents answered the
question positively, while the smallest share of respondents
with a complete secondary education — 65.9 % — is ready to
participate in the development of the community. The largest
number among those who have decided on the answer to
this question is among the residents of the Kelmentsi district
center — 82.2 % of respondents from this settlement are
ready to help their community, 10.7 % are not. Among
respondents in settlements with more than 2000 people,
such shares are 77.2 % versus 15.2 %; settlements with a
population from 1000 to 2000 people — 73.2 % versus
14.2 %; settlements with a population less than 1000 people
— 70 % and 17.3 %, respectively.

Conclusions. The study of the perception of residents
of Kelmenetska and Livynetska territorial communities
regarding certain aspects of decentralization processes and
their results revealed a number of features that reflect the
attitude of the local population to recent changes. In general,
there is a certain pessimism regarding the effect of reforms
of local self-government and territorial organization of power
and their impact on the lives of the population of the studied
communities. High awareness of the population in intra-
regional changes in the administrative-territorial system at
this stage is not accompanied by a significant level of their
support, however, despite this, the respondents showed a
high level of readiness for personal participation in the
development of their own communities. It is worth noting that
important factors that had a significant impact on the
formation of certain positions of the respondents are, for
example, the relative "youth" of the decentralization reform
for the studied communities, which were fully formed only in
2020; the spread of the Covid-19 pandemic and a number
of accompanying bans and restrictions that occurred at the
time of the formation of the studied communities; tense
situation in the period preceding the beginning of the large-
scale war of russia against Ukraine, during which this
sociological study was conducted.

The real impact of the decentralization reform on the
development of Ukraine will be fully investigated only later,
first of all, in the process of our state's struggle with the
external aggressor. However, the heroic struggle of
Ukrainians, reflected in many narratives precisely in the
context of communities, their unexpectedly strong
consolidation and organization, indicates that one of the
most important tests of the reform has already been
successfully passed.
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KuiBcbkui HauioHanbHUM yHiBepcuteT iMeHi Tapaca LLleBuyeHka, KuiB, YkpaiHa
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KuviBcbkui HalioHanbHUI yHiBepcuTeT imeHi Tapaca LUeByeHka, KuiB, YkpaiHa

NEPLENUIA HACENEHHA ,D,ELI,EH1.'_PAJ1I3ALIII7IHI/IX NPOLIECIB B YKPAIHI.
KEMUC KEJIbMEHELIbKOI TA NNIBUHELIbKOI FPOMAL

Pamudpikauis YkpaiHoto y 1997 p. €eponelicbkoi Xapmii micyeeo20 camoepsidysaHHsi, a 8 nodanbwomy cmeopeHHs1 KoHuenuii pegpopmyeaHHs
micyeeo2o camoepsidyeaHHs1 ma mepumopianbHoi op2aHi3auii enadu 2014 p. noknanu NoYamok HO8020 emarly po3eumky Hawoi depxaeu, 0OHUM
i3 Halizon08HiWUX 3a80aHb IKO20 CIMaJsio CMEOPEHHS CIIPOMOXHUX, caModocmamHix 2pomad. Tomy saxugicmeb O0CiOKeHHS Hacmpoie HacesnleHHs
2pomad, ixHe cnpuliHimmsi 3mMiH, wjo 8id6ynuck, Nnpono3uyili ma ovikyeaHb 8id pegpopmMu € 6e3cyMHieHUM i HeO6XiOHUM Ha ecix emanax deyeHmpa-
ni3zayiir ma nicns it npoeedeHHs.

IMpedcmaeneHo pesynbsmamu docnidxeHHs1 o6izHaHOocmi U nepyenuii xumenie KenbmeHeybkoi ma JlisuHeuybkoi mepumopianbHuUx 2pomad
wo0do okpemMux acnekmie deyenmpanizayiliHux npoyecie. BonpaybosyeaHHi 83s1u y4acmb 630 pecnoHdenmis, a ixHi eionoeidi npoaHanizoeaHo
8idnoeidHo do ixHbOI cmami, eiKy, pieHs1 oceimu ma po3mipy HacesieHux rnyHKmie, 8 siKux fMpo)xuearoma.

lMpoaHanizoeaHo eid4ymmsi nrodeli cmocoeHo 3MiH yHacnidok pegpopmu micyeeo2o camoepsidyeaHHs Ui mepumopianbHol op2aHi3zauii enadu,
ma moz2o, Ik caMe 3MiHUJIOCh IXHE Xummsi nic/isi makux 3MmiH; eu3Ha4yeHO pieeHb o6izHaHocmi w0do 3MiH adMiHicmpamueHo-mepumopiasabHO20
ycmpoto pezioHy, siki i06ynucsi éHacnidok ykpynHeHHs1 palioHie y YepHieeuybkili o6nacmi ma ¢gpopmyeaHHs1 06'edHaHUX mepumopianbHuUx 2pomad,
y momy 4ucni KenbmeHeybkoi ii JlisuHeybKoi 8 Mexax KonuwHbo20 KenbMeHeybKko20 palioHY, XumesnsiMu sIKux € caMi pecrioHOeHmu; npoaHariso-
8aHo iXHE cmaeJsieHHs1 Cmoco8HO Mako20 nodiny; esu3Ha4eHo pieeHb 20mosHocmi pecrioHdeHmie 6pamu 6e3nocepedHro y4acmb y po38UMKY c8oel
mepumopianbHoi 2pomadu.

Y pesynbmami nposedeHo20 docnidxeHHs1 6yo eusHavyeHo, wo xumesi Kenbmeneybkoi ma JlisuHeuybkoi 2pomad Maromeb 8UCOKull pieeHb 06i-
3HaHOCMIi cmMoco8HO adMiHicmpamueHO-mepumopianbHUX 3MiH, 00 sIKuX npusesa pegpopma. 3Ha4yHa KinbKicmb HacesieHHs1 He 8idqyna eghekmy Ha-
6nuxeHHs1 enadu do odeli i nepedasaHHs 6rodxemie Ha micysi. Hamomicms, xumeni docnidxyeaHux 2pomad eusiesnisilomb 3Ha4HUl pieeHb coyia-
NbHOI ceidomocmi Ui Matomb 8UCOKUU pieeHb 20mMo8HOCMi 6pamu yyacmb y po3eumky en1acHoi 2pomadu.

Knro4oei cnoea: epomada, mepumopianbHa epomada, deyeHmpanisayisi, pegpopma micyeeo2o camospsidyeaHHs li mepumopiasibHoOi op-
2aHisauii enadu.
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HUMAN-ORIENTED CONCEPT AS A CONDITION OF UKRAINE'S DEVELOPMENT

According to Ukrstat, 42.4 million people lived in Ukraine in 2018, but the population is declining every year. Under the current
dynamics, by 2050 the population will decrease to 28.0 million people. Under such conditions, in the perspective of 10-20 years in
Ukraine there will be a catastrophic shortage of labor resources. However, today the economically active population is 18 million
people with an economically inactive population — 18.5 million people. In confirmation of this, the average number of full-time
employees in April 2020 decreased by 171 thousand people compared to April 2019. The largest decreases were recorded in industry
(-77.9 thousand people), health care (-49.7 thousand people) and agriculture, forestry and fisheries (-40.0 thousand people).

In the Global Competitiveness Rating according to the World Economic Forum, Ukraine in 2019 ranked 85th out of 141
economies in the world. However, the best results of the Forum were recorded in the categories "Qualification of the population”
(44th place, 69.9 points out of 100) and "Infrastructure” (57th place, 70.3 points out of 100), which was significantly higher than the
average values of countries with below average income. Particularly noteworthy are the results of the subcategory "Qualification
of the future workforce" — 26th place, 72.6 points out of 100. According to the Human Development Index, Ukraine in 2019 ranked
88th with an average index of 0.750. Over the last ten years, the increase in this index has been minimal.

At the same time, research by the Finnish Economic Research Institute (ETLA) suggests that innovation or new marketing
strategies can be used to continuously increase national competitiveness. In Finland, the main method of increasing
competitiveness is investment in the quality of human capital, investment in education, which provides an opportunity to train
qualified personnel and develop quality production. Therefore, the task of preserving and developing human capital becomes the
main condition for further development of the country. But in the conditions of full-scale aggression of the Russian Federation in

Ukraine, partial destruction of its economy and mass displacement of the population this task becomes vital.
Keywords: human-oriented concept, education system, investment in human capital, competitiveness.

Statement of the problem. In the minds of the
economic crisis, as an effective development of Ukraine for
the last 30 years, a number of options for neutralizing this
negative impact have been outlined. This problem will
become especially topical in the minds of the Soviet
military in Ukraine.

Analysis of the rest of the research and publications.
On the thought of leading scientists, who research the
problem, one of the most effective and priming options for
promoting the competitiveness of the national economy is
investing in human potential.

The method of this work was to characterize the
development of labor resources in Ukraine in a people-
oriented concept of exit from the crisis.

Follow-up methods. Some analytical and analytical-
statistical research methods were used in the article, in
particular, the analysis of the literature of domestic and
foreign authors was necessary to understand the relevance
and level of study of problems by specialists.
Systematization and generalization of data from the State
Statistics Service of Ukraine and other open sources were
used to assess labor resources and the impact of education
on them in some countries.

Follow-up results. Science sees a number of officials
who are pouring into the labor force in Ukraine (Table 1)
(Hitis, Nikulina, 2018). According to them, the necessary
measures to improve the situation have been proposed.

Table 1. Characteristics of officials and correctional entries in the system of labor resources in Ukraine

Factors affecting the state of labor resources

Measures to improve the situation

Conducting a systematic analysis of the structure of
employees in the labor market

Continue work to reduce the shadow economy to improve
the quality of statistics

Existence of a strategy for the development of the country's
labor potential, which must meet the challenges facing Ukraine.
QOutflow of able-bodied population and youth abroad

Introduction of a comprehensive program to create new jobs
with the main goal — to save existing labor resources from
emigration

The economic level of development of the country and the
cost of national labor

Improving work efficiency

Existence of a lifelong learning system, in particular for
adults term of their productive employment

Involvement of the existing infrastructure of higher education
in vocational guidance, training, retraining of adult specialists

Balance of supply and demand of labor. Correspondence of
professional and educational training workers to the promising
requirements of the labor market

Optimization of the state order, target orders for higher
education institutions

The current system of higher education in Ukraine is
characterized by the ratio of the number of educational
institutions to the population as a "super-system". Higher
education has always been prestigious among the
population, with the majority of young people seeking higher
education. The ratio of the percentage of people receiving
higher education, regardless of their age, to the total number
of people with a typical age for higher education (Gross
Enrolment Ratio) in Ukraine is 73%, which corresponds to
this figure in Central and Eastern Europe (Antoniuk, 2019).
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The reason for the imbalance in the system of qualified
personnel is explained by the training of educational
institutions of specialists who are already oversaturated with
the labor market — lawyers, managers, economists, etc. At
the same time, there is a shortage of technical specialists
needed by industry and agriculture (Hitis&Nikulina, 2018).

The current level of infrastructure of educational
institutions, the culture of the population and its desire to
obtain higher education should be the foundation for further
development of human resources. This is especially
important for the introduction of a full-fledged system of
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lifelong learning and retraining. However, the foundation of
human education remains school education, in isolation
from which it is impossible to assess the development of
human resources in the coming decades.

Given the steady trend of an aging population and the
need to overcome the consequences of imbalances in the
training of skilled workers, it is a developed education
system that should become the locomotive of human

resources development and the basis of human-oriented
concept of overcoming the crisis.

However, the current level of investment in education,
professional, scientific and technical activities remains low.
In macroeconomic categories, Ukraine spends 5.0 % of
GDP on education (Conceigdo, 2019), but more detailed
statistics are available in small quantities. From 2020,
Ukrstat collects regional statistics on the capital investment
indicator, which is shown in the Table 2.

Table 2. Capital investments for types of economic activity by regions in January-March, 2020 (Ukrstat)

Education Professional, scientific and technical activity
Region Thousands, in % to the total Thousands, in % to the total amount in the
UAH ampunt in the region UAH region

Vinnytsia 13360 0.6 35820 1.5
Volynska 1724 0.1 783 0.0
Dnipropetrovsk 6251 0.1 18929 0.2
Donetsk Conf. Conf. 23337 0.6
Zhytomyrska - - 2153 0.2
Transcarpathian 9388 1.4 2731 0.4
Zaporizka 17279 1.0 50872 2.9
Ivano-Frankivsk 2277 0.2 2832 0.3
Kyivska Conf. Conf. 22899 0.4
Kirovohrad 768 0.1 5880 0.6
Lugansk 11080 3.2 17477 5.1
Lvivska 20377 0.6 14602 0.5
Mykolaivska 8317 0.6 23613 1.8
Odessa 30831 1.0 23334 0.8
Poltava 6564 0.2 18836 0.5
Rivne 1947 0.2 967 0.1
Sumska 8572 1.0 4262 0.5
Ternopilska 6110 0.6 2912 0.3
Kharkov 23122 0.7 34041 1.1
Kherson 5542 0.9 5289 0.8
Khmelnytsky 1797 0.1 189 0.0
Cherkaska 3229 0.2 4516 0.3
Chernivetska 1677 0.5 639 0.2
Chernigivska 4046 0.3 416 0.0
Kyiv 131338 0.5 823390 3.2
Ukraine 324386 0.4 1140719 1.5

The data are given without taking into account the
temporarily occupied territory of the Autonomous Republic
of Crimea, the city of Sevastopol and parts of the temporarily
occupied territories in Donetsk and Luhansk regions.

Symbols: Conf. — data are not published in order to
ensure compliance with the requirements of the Law of
Ukraine "On State Statistics" on the confidentiality of
statistical information.

Investments in education at the regional level in the 1st
quarter of 2020 were equal to or exceeded 1.0% of the total
investment in only 5 regions, and in the Zhytomyrska region
were not at all. The situation with investments in
professional, scientific and technical activities is uneven. In
three oblasts at the same time, the relative percentage of
such investments was less than ten percent, and in five
regions it was more than 1.5 %.

Also, the level of wages in education should be taken
into account. The average monthly salary for the 1st quarter
of 2020 was UAH 10.4 thousand, and in the field of
education — UAH 8.3 thousand. (State Statistics Service of
Ukraine, 2020).

There is a separate problem of low productivity in
Ukraine — one worker produces about $ 3 per hour (at the
same time, the average value of this indicator in the EU is
$ 61.1 (Organisation for Economic Co-operation and
Development, 2019), but should take into account the
shadowing of the domestic economy. According to IMF
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estimates, it ranges from 35-57 % of GDP, which is almost
twice as much as Western European countries (Vikhrov, 2018).

The main reasons for low productivity are the structure
of the economy, and workers are involved in those areas
that have not been modernized for a long time and focus
on exports of raw materials and products with low added
value. Despite the fact that labor productivity ranges from
$ 4 /hour. in scientific and technical activities up to
$ 222/h in the field of information and
telecommunications, the number of employees in these
areas is insignificant. Only in the spheres of industry,
agriculture, fisheries and forestry in 2018, 47 % of the
working population was employed, and labor productivity
here fluctuated in the range of $ 1-2 / hour. These results
indicate that without proper modernization, even skilled
labor will not be able to realize their potential.

At the moment, it is possible to identify several areas and
industries where the current level of skills of labor resources
can give impetus to the resumption of economic
development.

Despite the pandemic the world faced in 2020, the
potential of Ukraine's tourism sector is significant, given the
wide range of recreational resources available. Its
development is able to solve economic, important social and
political problems (Shelemetieva, 2019). In the ranking of
the competitiveness of the tourism industry in 2019, Ukraine
ranked 78th out of 110 Eurasian countries, but it should be
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noted that in such categories as "Human Resources and
Labor Market" and "Price Competitiveness" Ukraine was
rated at 4.8 and 5.9 points , respectively. In addition to the
relatively low level of holiday prices, according to the
assessment of labor resources, Ukraine is close to Spain and
the Czech Republic (4.9 points), corresponds to the tourist
attractions of Montenegro and Poland (4.8 points) and
exceeds Greece (4.7 points), Italy (4.6 points) and Croatia
(4.1 points) (Calderwood&Soshkin, 2019). For Ukraine, this
hides significant development potential and the opportunity to
become a significant tourist center of Eastern Europe.

In this aspect, it is important to take into account
international experience. Since the 1980s, in China, one of
the directions of development of both the economy and
human potential is the formation of favorable conditions for
the progress of the tourism sector (Liu&Wall, 2005; Qiu
Zhang&Wu, 2004). For Ukraine, this approach can be
implemented with a high degree of probability. Significant
traditions of friendliness and great cultural heritage will help
attract professionals and develop human capital.

Examples from China show that despite very different
wages, tourism attracts workers from the regions and is
often considered more lucrative than other forms of
employment. Experts expect that this will help achieve a
high level of employment of a large number of the country's
working population and especially rural workers (Liu&Wall,
2005). However, it is important to take into account the
criticism of the processes and the negative aspects. Despite
the rapid development of China's tourism industry, human
resources problems were recorded in the mid-2000s, the
main ones being staff turnover, human resource shortages,
lack of qualified managers and the gap between education
and industry. These challenges stimulated the development
of a retention strategy, which should be implemented at the
level of general managers of companies, including with the
short-term assistance of national and regional tourism
administrations. Specialists focused on conducting the
necessary training and retraining of managers directly in the
workplace. It should be noted that at that time, the industry
was dissatisfied with the activities of graduates, there was a
gap between qualifications in education and the real tasks
of tourism workers (Qiu Zhang&Wu, 2004), which today is
typical for Ukraine not only in tourism.

In order to reduce this gap, experts saw the joint
participation of all stakeholders — industry, education and
government. Given that the existing curricula at the time
were considered obsolete, advisory commissions and, in
particular, high-level teachers in educational institutions
were urgently needed (Qiu Zhang&Wu, 2004).

Researchers in China have developed detailed
recommendations for a systematic plan for internships for
tourism workers for human resources development on the
example of Heilongijang Province (Figure 1) (Qiu
Zhang&Lam, 2004). First of all, they proposed to establish
general directions for the development of human capital for
the next 20 years. With this in mind, the following three plans
were proposed:

1. On-the-job training.

2. Trainings of trainers.

3. Certification of teachers and improvement of research
skills.

The first plan is to be the main issue in improving the
skills of the workforce and labor standards in the region.

At the same time, training a significant number of staff
requires significant financial costs, so the Ne2 plan — training
of trainers — included raising the existing level in the industry;
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in this case, well-trained trainers can return to their region, city
and conduct the necessary training depending on the needs.

Plan Ne3 provided for raising the level of relevant
faculties of educational institutions to the level of
international standards, teaching students modern
approaches to teaching the necessary material. Experts
recommended the introduction of licensing for university
teachers. At the same time, improving the research
infrastructure is the best way to increase the effectiveness
of teaching in the faculties. To achieve this goal, faculty
members should be involved in international exchange
programs and participate in international conferences in the
field of tourism (Qiu Zhang&Lam, 2004).

Another industry, which is based primarily on human
capital and is already developing in Ukraine year after year,
is the field of IT technology. A study of this market in 2018
showed that there were 12,634 companies in Ukraine with
IT NACE and estimated that about 70 % of active companies
in the labor market provide IT services to a wide range of
customers, about 15 % — work for one parent company and
15% create their own product (Shelest, et al., 2018). That is,
an important feature of the Ukrainian IT market is the high
share of outsourcing, which is sometimes seen as a low
value-added activity. Ukraine is one of the five countries
most attractive for IT outsourcing (Ganushchak-Yefimenko,
2016). In the regional aspect, according to official data,
51.7 % of all companies in this industry in 2018 were based
in Kyiv, and in Kharkiv, Dnipro, Lviv and Odessa were based
7.5 %, 6.0 %, 5.0 % and 4.5 % respectively. It is noteworthy
that in other regions were based a significant 25.4 % of all
these companies (Shelest et al., 2018).

In 2016, the share of the IT industry in Ukraine's GDP
was 3.8 % and was estimated at UAH 2,383.2 billion
(Rakhman&Aleksandrova, 2018). The Ukrainian IT industry
is currently successfully competing in the global market, and
in the first half of 2018, the export of computer services
ranked second in the structure of exports of services in
Ukraine. However, the IT industry will be truly successful
when the value of the external and internal markets is
roughly equivalent. As of 2018, the value of the domestic
market of IT services in Ukraine is many times less than the
export share (Shelest et al., 2018).

Also, in 2017, the official salary in the field of information
and telecommunications was 69 % higher than the national
average. The importance of labor resources in this area is
underlined by the fact that in the cost structure of IT
companies in Ukraine the share of the wage bill has
consistently exceeded 80% in recent years. In 2017, the
number of employees in this field was estimated at more
than 120 thousand people (Shelestet al., 2018).

At the same time, the results of the SWOT analysis of
the IT market of Ukraine showed its high fragmentation,
low level of foreign investment, outflow of highly qualified
personnel, unfavorable legal field, low level of IT
expenditures in the domestic market, high corruption and
unguaranteed investor and property rights
(Meshko&Kostiuchenko, 2015).

However, experts believe that the most important areas
for the development of this industry is a systematic approach
of industry to the development of education and, above all,
higher technical education; and, it is the reform of tax
legislation and maintaining the conditions that allow the
industry to develop and be competitive internationally
(Schwab, 2019, Shelest, et al., 2018). Thus, IT companies
pay 19 % income tax, while the raw materials industry
spends only 3 % (Rakhman&Aleksandrova, 2018).
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The prospect for the development of IT companies and
increase its competitiveness is the unification of
IT companies, universities and research institutes, with the
support of the authorities (Rakhman&Aleksandrova, 2018;
Rahman, 2017). Given the high potential and skills of the
workforce in this area, the creation of such associations,
possibly in the form of technology parks, with appropriate tax
and investment regimes, will allow the industry to develop
and invest in human capital.

In addition, a form of such cooperation in Ukraine could
be the widespread introduction of dual education, a way of
learning that began in the 1960s in Germany. According to
the wording in the "Concept of training specialists in the dual
form of education”, approved by the Cabinet of Ministers of
Ukraine in 2018, it provides a combination of training in
educational institutions with on-the-job training at
enterprises, institutions and organizations to obtain certain
qualifications, on the basis of the agreement on the
implementation of training in the dual form of education (Pro
skhvalennia Kontseptsii ... zdobuttia osvity, 2018).

In the IT industry of Ukraine, successful examples of the
introduction of dual education at the master's level are in
Kharkiv Polytechnic University (Department of Software
Engineering and Information Technology Management).
University students legally combine education (fundamental
theoretical training is carried out on the basis of the
department) and work (the practical part is implemented
within the work process in the IT industry).

At Kharkiv National University, at the master's level in
Strategic Communications and New Media, the course
program consists of a mandatory component developed by
the department, and the other part is developed and filled by
the curator of the program from an IT company, in this case
Kharkiv IT cluster. Within the framework of such a project,
teachers are specially invited to read individual courses or
modules (Nikitina, 2019).

In Kyiv, there is an example of the organization of dual
education in one discipline — "Accounting Automation
Technologies" for 4th year students of the Department of
Computer Science, Kyiv National University of Culture and
Arts together with the Center for Certified Education
PROCOM. Theoretical training at the university is combined
with practical training from experienced specialists on the
quality standards of IT companies at the level of seminars.

In 2020, the Eastern European National University in
Lutsk, its students and the IT company InternetDevels
started dual education, starting with the first year of students
of the two educational programs "Computer Science and
Information Technology" and "Applied Linguistics" based on
new curricula. Since 2017, the Precarpathian University in
Ivano-Frankivsk has been training high school students for
intensive Java training courses, and freshmen are training
on real projects at Ciklum and EPAM branches in parallel
with their studies at the IT specialties of the State University
of Telecommunications.

These and other examples show the significant potential
of using this method of study, which will adapt students'
professional knowledge and skills to the requirements of the
labor market, improve their practical training, confirm the
competitiveness of graduates in the labor market, enable
students to earn while studying, and most importantly, to
keep him from going abroad, to form in him a vision of
innovative, attractive for life and work environment, not
overshadowed by the shortcomings of the education
system, to prevent the outflow of qualified professionals
(Holmstrém et al., 2019).
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However, at the moment it is important that to modify the
educational process, provide educational services should
not IT companies, but the university together with its
innovation center, whose specialists, who are also teachers,
form the vector of learning senior students involved in
development of projects of the center. In this situation, IT
companies are forced to perform educational functions that
are not typical for them.

Conclusions. Every year the population of Ukraine
decreases, which in the perspective of 10-20 years will lead
to a significant shortage of labor resources. Under such
conditions, the task of preserving and developing human
capital becomes the main condition for further development
of the country. At the heart of the human-oriented concept
of overcoming the crisis is the priority of national policy for
the development of education from preschool to retraining of
adult professionals, which will enable the training of qualified
personnel and develop quality production. An important
element in the development of the education system should
be the involvement of international experience, the creation
of programs for the exchange of experience, education and
training of teachers. Today, investments in human capital in
such areas as tourism and IT business will give a boost to
the economy, create conditions to prevent the outflow of
skilled labor, create jobs in the regions. Particular attention
in this aspect is given to the creation of comprehensive
programs of interaction of all stakeholders: employees,
business and government, the combination of which can
lead to a synergistic effect.
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M. MakapeHKo, KaHA. reorp. Hayk, HayK. cniBpo®.
IHcTuTyT reorpadpii HAH Ykpainn, KuiB, YkpaiHa

NIOAMHO-OPIEHTOBAHA KOHLENLISA AK YMOBA PO3BUTKY YKPAIHU

3a daHumu Ykpcmamy, y 2018 p. e YkpaiHi npoxxueano 42,4 MiH oci6, npome WopoKy KinbKicmb HacesleHHs1 3MeHWyembcsi. 3a iCHyloYoi OuHa-
Miku 0o 2050 p. Kinbkicmb HacenieHHs1 ckopomumbcsi do 28,0 mMsH oci6. 3a makux ymoe y nepcnekmuei 10—-20 pokie e YkpaiHi kamacmpogbiyHo He
sucmayamume mpydoeux pecypcie. [lpome i Ha cb0200Hi EKOHOMi4HO akmueHe HacesleHHsI cmaHoeumsb 18 MJTH 0ci6, ypaxoeyroyu, wjo YucesbHicmb
€KOHOMIi4YHO HeaKmueHo20 HaceJsleHHs1 cmaHoeumb 18,5 MsiH oci6. [liomeepdxeHHSIM Ub020 € me, w0 cepedHLOO06IiIKO8a KiNlbKicmb WMmamaux npa-
yieHukie y keimHi 2020 p. 3meHwunacsi Ha 171 muc. oci6 nopieHsiHo i3 keimHem 2019 p. Hali6inbwe 3MeHweHHs1 3aghikcoeaHe y cghepax npomuciio-
eocmi (-77,9 muc. oci6), oxopoHu 300poe'si (-49,7 muc. oci6), cinbcbkoeo, nicogozo Ui pubHoz20 2ocrodapcmea (-40,0 muc. oci6) moujo.

Y Pelimunay 2no6anbHOT KOHKypeHmocnpoMo)XXxHocmi 3a eepcieto BceceimHbo020 ekoHOMiYHO20 hopymy YkpaiHa 2019 p. 3alimana 85-me micuye
3 nomix 141 ekoHomik ceimy. OOHak Halkpaw,i pe3ynbmamu ¢haxisyi Popymy 3acpikcysanu e kamezopisx "Keanigikayis HaceneHHs" (44 micye,
69,9 6anie 3i 100) ma "lHgppacmpykmypa” (57 micue, 70,3 6anie 3i 100), wjo 6yn10 3Ha4YHO suuje 8i0 cepedHix 3Ha4YeHb KpaiH 3 pieHeM 00x00dy HUXYe
cepedHbo20. Ocobnuso 3eepmaromb Ha cebe ysazy pesynbmamu nidkamezopii "Keanigikayis mali6ymHboi po6oyoi cunu” — 26 micuye, 72,6 6anis 3i
100. 3a IHdekcom po3eumky 10ACcbKO20 NnomeHyiany YkpaiHa 2019 p. 3alimana 88 micye i3 cepedHim 3Ha4eHHsIM iHOekcy 0,750. Ynpodoexx ocmaHHix
10-mu pokie 36inbweHHs1 daHo20 iHOeKcy 6y1o MiHiManbHUM.

BodHoyac pe3ynbmamu onpayboeyeaHb [JocnidHoz2o iHcmumymy ¢piHcbkoi ekoHomiku (ETLA) ceidyamb, wo Ansi nocmiliHo2o nidsuwjeHHs1
HayioHanbHOI KOHKYPeHMOoCMPOMOXHOCMIi MOX/TUBO 8UKOopucmoeyeamu iHHoeauii abo 3acmocoeyeamu Hoei MapkemuHz208i cmpamegii. Y ®iHnsiH-
0if ocHOBHuUli Memod nidsuweHHs1 KOHKYPEeHMOCMPOMOXHOCMI — iHeecmuuii @ sskicmb 1IOOCLKO20 Kanimasy, iHeecmuuyii 8 oceimy, ujo 0ae MoxJsnu-
sicmb 2omyeamu keanicikoeaHi kadpu U po3sueamu sikicHe eaupobHuymeo. Tomy 3aedaHHs1 36epexxeHHs1 ma npouyeimaHHs J1l00CbLKO20 Kanimany
cmae 20J106HOI0 YMOBOH0 M00asIbWO020 PO38UMKY KpaiHu. Arne 8 yMoeax noeHomacwmabHoi azpecii P® e YkpaiHi, 4acmkoeoz2o 3pyliHyeaHHs ii
2ocnodapcmea Ui Macogo20 NnepeMiujeHHs1 HacesIeHHs1 ye 3ag0aHHs1 CMae XXUMmmeeo 8aX/IUSUM.

Knroyoei cnosa: nroduHo-opieHmoesaHa KoHyenyisi, cucmema oceimu, iHeecmuuyii 8 1I0OCLKUU Kanimars, KOHKYPeHMOCMIPOMOXHICMb.
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INTRODUCTION OF SUSTAINABLE DEVELOPMENT ASPECTS
IN THE FIELD OF RURAL TOURISM IN UKRAINE

Features of rural tourism are considered within the concepts of sustainable development and sustainable tourism development.
Possibilities of assessing the degree of implementation of aspects of sustainability at the level of the tourism process participants
are highlighted. The monitoring of the state of achievement of the goals of sustainable tourism development is platformed by the
survey of owners of rural hospitable estates in Ukraine — members of the NGO "Union for Promotion of Rural Green Tourism
Development in Ukraine", providing for the initial assessment of the implementation of aspects of sustainable development in the
field of rural tourism in Ukraine.

The latter allowed us to identify the main sociodemographic indicators of the owners of rural hospitable estates in Ukraine and
their farmsteads. The analysis of the level of estate owners' acknowledgment of the concept and goals of sustainable development,
the study of the nature of the use of hired labor by the owners of rural hospitable estates, the level of implementation of aspects of
environmental friendliness and responsible consumption serve to reveal the state, opportunities, and prospects of cooperation of
rural hospitable estates with other participants of the tourist process.

It was found that the owners of estates not only have a common understanding of the concept of sustainability and its relevance
but also actively endeavor to implement certain aspects of sustainability in the provision of rural tourism services.

Highlighted criteria for sustainability of rural hospitality services — economic (profitability, demand, stable tourist flows,
expansion of activities, etc.), sociocultural (cooperation and partnership, cluster interaction, preservation of local traditions,
opportunities for learning and personal development, etc.) and environmental (waste management, responsible consumption of
resources, etc.).

The current needs and mechanisms of further acquaintance of the owners of rural hospitable estates with the issues of
sustainable development are determined. Identified ways to ensure more sustainable activities for the provision of rural tourism
services at different levels — the level of rural hospitable estate, community level and state level as elements of a complex,
continuous and multifaceted process.

Keywords: sustainable development, sustainable development of tourism, tourism, rural tourism, rural hospitable estate.

Introduction. Nowadays, the issue of sustainability is
one of the most controversial issues facing the tourism
sector worldwide. Sustainability is a comprehensive
umbrella term used to describe a paradigm that affects all
aspects of human activity, taking into account concerns
about the long-term future of the planet's resources and the
ability to sustain a rapidly growing population (UNWTO,
2011). At the end of the XX century in world development,
the tendencies associated with general economic growth
and the negative consequences of its impact on the
environment began to become quite noticeable. The need to
move to a new economic paradigm of human life, based on
the vision of the economy as a subsystem within the global
ecosystem, led to the justification of the main provisions of
the concept of sustainable development (Tkachenko, 2009).

According to the World Tourism Organization (UNWTO),
sustainable tourism development manages the impact of
tourism on the environment, economy and community of the
destination, as well as supports and increases the
destination's resources for the current and future needs of
both tourists and host communities (UNWTO, 2007).

In contrast to mass tourism, rural tourism is directly
related to the natural environment, agricultural activities,
local products, daily community life, traditions, and cultural
heritage. Thus, it is considered an alternative form of tourism
aimed at supporting the local economy and compatible with
the concept of sustainable development. Rural tourism can
be developed in regions with rich nature, architecture,
culture, and traditions, where people are hospitable and
active, and local authorities support the idea (Zinko,
Rutynskyi, Kudla etc., 2009).

ISSN 1728-2721

Ukraine has also joined the global process of sustainable
development. To establish a strategic framework for
Ukraine's national development for the period up to 2030, an
inclusive process of adapting sustainable development
goals was launched — each global goal was considered
taking into account national specifics. As a result, the
development of sustainable tourism has been identified by
the Ministry of Economic Development and Trade of Ukraine
as one of the priorities of national sustainable development
goals, which will serve as a basis for integrating efforts to
ensure economic growth, social justice and rational nature
management (Sustainable development goals: Ukraine.
National report, 2017).

In order to implement systematic and effective
solutions to ensure the sustainable development of tourism
at the state level, it is first necessary to assess the degree
of implementation of aspects of sustainability at the level
of each participant in the tourism process. Unfortunately,
the system of collecting tourism statistics in Ukraine is still
under development, and centralized collection of any
statistics in the field of rural tourism is impossible due to
the peculiarities of national legislation, including the Law of
Ukraine "On Household Plot" of May 15, 2003, which gives
the owners of private farmsteads the right to provide rural
tourism services without state registration of business
entities. Monitoring of sustainable tourism in Ukraine is
currently virtually non-existent, and any attempts to
execute it are carried out point by point through the
implementation of local or regional projects and with the
predominant use of qualitative research methods.

© Kiptenko V., Okolovych I., 2022
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Literature Review.A significant amount of foreign
research in the field of rural tourism in recent decades
emphasizes its special role in the implementation of aspects
of sustainability (Roberts, Hall, 2001; Roberts, Hall, Morag,
2004; Hall, Kirkpatrick, Mitchell, 2005; Ammirato, Felicetti,
Raso, Pansera, Violi, 2020; Ivona, 2021; Loépez-Sanz,
Leguia, Gutierrez-Rodriguez, Cuesta-Valifio, 2021), at the
same time offering a wide range of specific cases and the
application of various research methods on this issue.

Foreign studies identify rural tourism as one of the best
tools for balancing the needs of tourists with the needs of
rural host communities, which offers real opportunities for
economic and social development while mitigating the
adverse effects on the environment (Ammirato, Felicetti,
Raso, Pansera, Violi, 2020), simultaneously exploring its
relationship with various aspects of sustainability
comprehensively in terms of organizational processes,
management, supply and demand (Roberts, Hall, 2001),
policymaking, networking and partnerships (Hall,
Kirkpatrick, Mitchell, 2005), as well as the study of variables
that affect the behavior and motivation of tourists and the
image of the destination (Lopez-Sanz, Leguia, Gutierrez-
Rodriguez, Cuesta-Valifio, 2021).

Systematized international experience at the present
stage defines clear and detailed criteria of sustainability for
tourism and hospitality businesses and destinations — the
criteria for sustainable development of tourism of the Global
Sustainable Tourism Council (GSTC) (Global Sustainable
Tourism Council), criteria of the European Tourism
Indicators System for sustainable destination management
(ETIS) (European Tourism Indicators System for
sustainable destination management), sustainability criteria
of TourCert (TourCert) and Green Destinations (Green
Destinations) certification systems, etc., and, accordingly,
provides opportunities for analysis in the context of tourism
practice and sector management.

Consideration of the prospects for the introduction of
such approaches has been already launched in Ukraine,
emphasizing the need for analytical support to substantiate
the recommendations and actions within various segments
of the tourism sector, rural tourism in particular (Kiptenko,
Motuzenko, 2021; Nosko, Prymachenko, Kiptenko, 2021).

Numerous publications in the Ukrainian academic
space (Rutynskyi, Zinko, 2006, Tkachenko, 2009; Zinko,
Rutynskyi, Kudla etc., 2009; Development of sustainable
rural tourism: Thematic guide, 2007; Isaienko, Nikolaiev,
Babikova, Biliavskyi, Smyrnov, 2014; Hazizova, Fenrych,
2016), at the same time provide a broad analytical basis of
studied cases and testify to the expediency of researching
the possibilities of assessing the degree of implementation
of aspects of sustainability of rural tourism in the context of
Ukrainian realities.

The purpose of the study is to conduct an initial
assessment of the implementation of aspects of
sustainability in the field of rural tourism in Ukraine and
identify ways to ensure more sustainable activity of rural
hospitable estates.

Methodology.The method of questionnaire survey was
chosen to ensure the implementation of the objectives of the

study. A survey of owners of rural hospitable estates in
Ukraine was conducted in May-June 2020 using Google
Forms online tool. Owners of 46 estates — members of the
NGO "Union for the Promotion of Rural Green Tourism
Development in Ukraine" took part in the study, which at the
time accounted for 35% of all hospitable estate owners
among organization members and met the criteria of the
representativeness of the sample.

The design of the questionnaire was determined by the
need to obtain a sufficiently detailed initial slice of qualitative
and quantitative information that would clarify, including in
the spatial context, sociodemographic characteristics of
farmsteads and their owners, assess the role of rural tourism
activity in the households, the real practice of application of
sustainable approaches in the daily activity of rural
hospitable estates, awareness with the sustainable
development goals and the need for receiving further
information and training on sustainable tourism. The
questionnaire was based on global systems for monitoring
and control of the implementation of sustainable tourism
aspects, which are widely used abroad — the criteria for
sustainable development of tourism of the Global
Sustainable Tourism Council (GSTC) (Global Sustainable
Tourism Council) and the criteria of the European Tourism
Indicators System for sustainable destination management
(ETIS) (European Tourism Indicators System for
sustainable destination management).

The questionnaire included seven thematic blocks,
which contained a total of 55 questions: Block 1. General
information (sociodemographic indicators); Block 2. Level of
acquaintance with the goals of sustainable development;
Block 3. Use of hired labor; Block 4. Ecology and
responsible  consumption; Block 5. Partnership for
sustainable development; Block 6. Other; Block 7. Further
acquaintance with the issues of sustainable development.

Most of the questions were offered a number of fixed
answers. In addition, in some cases, it was possible to add
your own answer, and several questions involved choosing
several answers from the proposed list. Respondents were
also asked to answer a few optional open-ended questions
that specified previously received information.

Among others, the results of the survey are most
consistent with the Sustainable Development Goals 8
(Decent Work and Economic Growth), 10 (Reduced
Inequalities), 12  (Responsible = Consumption and
Production) and 17 (Partnerships for the Goals).

Results and Discussion. Survey block Ne1 was aimed
at collecting information on the main sociodemographic
characteristics of owners and their households (Table 1).
Thus, both men (47.8 %) and women (52.2 %) are engaged
in rural tourism in Ukraine almost equally. At the same time,
middle-aged people are most often engaged in this type of
activity — 40-49 years (34.8 %) and 50-59 years (34.8 %).
Only one-fifth of homeowners are young people — 17.4 %
are in the 30-39 age group and 4.3 % are under the age of
30, and 8.7 % of hospitable estate owners are over the age
of 60. The vast majority of estate owners received full higher
education (84.8 %) and only 15.2 % — vocational.

Table 1. Sociodemographic characteristics of the respondents

Sex Age Level of education
Female 52,2 % under 30 4,3 % elementary (1-4 grades) 0 %
Male 47,8 % 30-39 17,4 % secondary (secondary school, gymnasium, etc.) 0%
40-49 34,8 % vocational (school, college) 15,2 %
50-59 34,8 % higher (university) 84,8 %
over 60 8,7 %
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A quarter of respondents (26.1 %) said that they have
been engaged in the provision of rural hospitality services
for a not long period of time — up to 5 years, 41.3 % have
been operating from 5 to 10 years, and 32.6 % — from 11 to
20 years. None of the estate owners has been engaged in
rural tourism for more than 20 years, which confirms the fact
that rural tourism is a relatively young phenomenon within
Ukraine and began to gain active development only at the
beginning of the XXI century.

Regarding geographical context, it can be noted that
rural tourism has conditions for development throughout
Ukraine — estate owners from 20 different regions took part
in the survey. Ivano-Frankivsk (13 %), Zakarpattia,
Cherkasy and Kharkiv regions (8.7 % each) were the most
represented. If lIvano-Frankivsk and Zakarpattia have
always had high rates of rural tourism development, the
significant level of representation of Kharkiv and Cherkasy
regions is partly explained by the fact that in these areas the
Union for the Promotion of Rural Green Tourism
Development in Ukraine is operating very actively through
its separate divisions. This confirms the opinion of the
Union's experts that the development of rural tourism does
not require special conditions and resources and can be
carried out in any rural community in Ukraine if there is a
high level of trust and cooperation between local people,
government and civil society.

Among the surveyed estates, 71.7 % offer up to 10 beds,
13 % — 11-20 beds, 8.7 % — 21-30 beds and 6.5 % — more
than 30 beds. Most of them operate on a plot of land up to
0.5 ha — 56.5 %, 28.3 % — 0.6-1ha, 2.2 % — 1.1-1.5 ha,
4.3 % — 1.6-2 ha and 8.7 % — more than 2 hectares. In view
of this, the relevance of the issue of legislative regulation of
such activity in order to provide tax benefits and preferences
to small rural tourism entities is confirmed today.

Only 21.7 % of estate owners stated that they are
providing rural hospitality services alone, 54.4 % are
involved in this together with a husband, wife, other family

member or partner, and another 23.9 % engage three and
more people in the family.

Rural tourism is the main activity and provides the entire
family income for only 19.6 % of respondents. For 17.4 % it
is significant, but not the only profitable activity in the family,
and for 63 % rural tourism is merely a source of additional
income or a hobby. When asked what percentage of the total
family income is assured by the provision of rural tourism
services, 45.7 % of respondents said that the activity brings
them only up to 25 % of family income. For 13 % the figure
is 26—-50 % of income, for 15.2 % — 51-75 % of income, for
10.9 % — 76-99 % of income and only 6.5 % of homeowners
provide 100 % of family income by this activity. Among the
"other" options (8.7% of respondents) it was mentioned that
in some cases the activity does not cover the costs of its
organization, depends significantly on seasonality, or is a
reinvestment from other sources of income. This reaffirms
the fact that worldwide rural tourism is seen as a way to
diversify the agricultural activities of rural residents and a
source of additional income for the family, and again raises
the need for the distinction between categories of "rural
tourism" and "tourism in rural areas" to support economic
activity of rural residents and promote rural development.

Survey block Ne 2 aimed to assess the general level of
the acquaintance of the owners of rural hospitable estates
with the issue of sustainable development. It was found that
45.7 % of respondents, in their opinion, are well acquainted
with the sustainable development concept, 41.3 % are
superficially familiar with it, 6.5 % are completely unfamiliar
and another 6.5 % said that in general, they find it difficult to
answer this question. At the same time, the level of
acquaintance with the global goals of sustainable
development is somewhat lower: 37 % are well aware of the
Sustainable Development Goals, 39.1 % are superficially
familiar, 13 % are completely not familiar with the issue and
for 10.9 % it was difficult to answer (Figure 1).

46%

Bl 07%
Not known at all o 3%

07%

Difficult to answer 1%

0% 20%

40%

m Concept of sustainable development

41%

39%

60%

m Sustainable Delopment Goals

Fig. 1. Level of acquaintance of owners of rural hospitable estates in Ukraine with the concept
of sustainable development and Sustainable Development Goals

Respondents were asked to choose one or more
Sustainable Development Goals, which, in their opinion, are
the most relevant to achieve. Thus, most estate owners (63%)
are concerned about SDG 3 "Good Health and Well-being"
and SDG 8 "Decent Work and Economic Growth". SDG 6
"Clean Water and Sanitation" (43.5 %), SDG 11 "Sustainable
Cities and Communities" (43.5 %), SDG 7 "Affordable and
Clean Energy" (34.8 %) and SDG 15 "Life on Land" (34.8 %)
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are also quite relevant. According to the respondents, the
least relevant today are SDG 5 "Gender Equality" and
SDG 14 "Life Below Water"— 8.7 % each (Figure 2).

There are two points worth addressing in particular. First,
the relatively high level of relevance of SDG 6 "Clean Water
and Sanitation" is worrying, as the respondents are
residents of rural areas which are commonly considered to
be cleaner and unpolluted, and the very definition of "green"
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in the statutory term "rural green tourism" is intended to
emphasize the environmental friendliness of the Ukrainian
countryside. This result may indicate a more serious
environmental protection and conservation problem that
needs to be addressed at the national level.

Secondly, nowadays, it is impossible not to notice the
global narrative on the need to ensure gender equality in all
spheres of human activity. The authors believe that the low
relevance of the SDG 5 can be explained not so much by
the ignorance of rural residents, but by the fact that rural

SDG 1. No Poverty

SDG 2. Zero Hunger

SDG 3. Good Health and Well-being

SDG 4. Quality Education

SDG 5. Gender Equality

SDG 6. Clean Water and Sanitation

SDG 7. Affordable and Clean Energy

SDG 8. Decent Work and Economic Growth
SDG 9. Industry, Innovation and Infrastructure
SDG 10. Reduced Inequalities

SDG 11. Sustainable Cities and Communities
SDG 12. Responsible Consumption and Production
SDG 13. Climate Action

SDG 14. Life Below Water

SDG 15. Life On Land

SDG 16. Peace, Justice, and Strong Institutions
SDG 17. Partnerships for the Goals

None of the above

Difficult to answer

0%

tourism is a tool for the professional realization of women in
rural areas. Thus, the results of the survey show that women
are engaged in rural tourism at the same level and/or in
partnership with men. The image of the "housewife", rooted
in the traditional culture of Ukrainians, is largely
inseparable from creating a homely atmosphere when
providing rural hospitality services, but at the same time, it
allows women in rural areas to run a business and earn
income on a par with men, which is reflected in a significant
reduction in gender discrimination.

28%

63%

63%

20% 40% 60% 80%

mshare in %

Fig. 2. Relevance of Sustainable Development Goals for owners of rural hospitable estates in Ukraine

Survey block Ne 3 concerned the use of hired labor by
the owners of farmsteads for the organization of rural
tourism activities. Thus, only 13 % use hired labor on a
regular basis to provide services in the estate, 37 % hire
employees irregularly, if necessary, and 50 % use only the
effort of the family members.

In general, farmstead owners involve full-time
employees (8.7 %), part-time employees (13 %), seasonal
workers (30.4 %), interns and trainees (10.9 %). Other
options (6.4 %) also mention the work of volunteers and
unpaid help from neighbors, friends and relatives.

Although only 10.9 % of respondents use the work of
trainees and interns at this time, 37 % of estate owners said
they are fully prepared to provide training for students with
relevant specialties who do not have any previous work
experience, and another 26.1 % are rather ready to do so.
Among other options, 17.4 % indicated that they found it
difficult to answer this question, 13 % were rather not ready
and only 6.5% were not ready at all. These results can be
considered in terms of untapped opportunities for
partnership with educational institutions at different levels,
provided that there is interest from their leadership and a
quality offer of mutually beneficial cooperation.

At the same time, only 10.9 % of respondents are fully
ready to hire people with disabilities, another 21.7 % are
rather ready, 30.4 % are undecided (difficult to answer),
21.7 % are rather not ready and 15.2 % are not ready at all.
Thus, aspects of inclusiveness and barrier-free rural tourism
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are very relevant today and require further research and
practical implementation, including through systematic
educational work with farmstead owners.

A somewhat better situation is observed in ensuring
gender equality. Only 15.2 % of estate owners always pay
attention to a person's gender when hiring, 6.5 % sometimes
pay attention, 13 % find it difficult to answer, 15.2 % almost
never pay attention and 50 % never pay attention.

Particular importance during the development of the
questionnaire was given to the basics of sustainability —
aspects of ecology and responsible consumption, where
there is a very positive trend in the use of sustainable
approaches to rural tourism (survey block Ne 4). Thus, 50 %
of respondents said that they always sort household waste
collected from providing hospitality activities (plastic, glass,
metal, paper, etc.), 45.7 % try to sort whenever possible and
only 4.3 % never sort waste. Estate owners note that,
among other things, such high rates are due to centralized
activities at the level of local communities to implement
modern waste management systems. Thus, in recent years,
many communities, through NGOs, activists, volunteers and
municipally owned enterprises, have installed containers for
separate garbage collection, organized its removal, and
conducted educational activities among the population.

In addition, 69.6 % of respondents never use plastic and
disposable tableware when providing hospitality services,
23.9% use it once a month or less and only 6.5% use it often.
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The vast majority (93.5 %) of farmstead owners
purposefully take measures to reduce energy consumption.
Among them are: economical use of energy, disconnection
of appliances from outlets during non-working hours; use of
LED lamps and other energy-saving lighting technologies;
use of high-quality modern economical household
appliances with high energy efficiency (level not lower than A+);
passive energy house technologies; agreement on night
tariff of electricity consumption; use of solar energy (panels,
power stations, solar collectors for water heating); insulation
of the house (walls, windows, roof); heating with firewood,
pallets, leaves (stove or solid fuel boilers); use of rainwater
for watering the garden or summer shower; use the cellar
instead of the refrigerator.

However, only 21.7 % of respondents use renewable
energy sources while providing hospitality services, among
which three categories are clearly distinguished — solar
energy supplied by panels, batteries and power stations,
biomass as fuel and geothermal energy for home heating. In
various cases, renewable energy sources cover 15to 100 %
of the total energy needs of estate owners.

Water for providing hospitality services is obtained from
various sources — wells (45.7 %), boreholes (45.7 %),
centralized water supply systems (26.1 %), precipitation
(10.9 %), springs (8.7 %) and others. At the same time,
60.9% of homeowners purposefully take measures to
reduce water consumption, including: economical
consumption, timers for water use; shower sprays and taps
with low flow, pressure reduction in the water supply system;
use of rainwater storage systems; drip irrigation and
watering sprays for horticulture and gardening; use of
technical water from reservoirs, use of summer toilet and
shower, bathing in ponds, lakes or rivers.

Regarding climate challenges, 37 % of respondents say
they are very concerned about global climate change and its
consequences, another 41.3 % are rather concerned, 6.5 %
are undecided, 10.9 % are rather not concerned and only
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4.3 % are not concerned at all. At the same time, 23.9 % of
respondents believe that various weather conditions atypical
for their region (atypical seasonal changes, severe weather
phenomena, including droughts, etc.) greatly influenced the
results of their activities in the provision of hospitality
services over the past year, 39.1 % — rather affected, 10.9 % —
difficult to answer, 23.9 % — rather did not affect and only
2.2 % — did not affect at all.

Among the estate owners, 47.8 % use ecological types
of transport when providing hospitality services (including
the organization of excursion services for tourists). The most
popular are bicycles, horses and carts, rollers, scooters,
electric and hybrid cars, motorless boats.

When creating new rural tourism products, 43.5 % of
estate owners always pay attention to the criterion of
environmental friendliness of products and another 45.7 % —
rather pay attention. 4.3 % are undecided, 6.5 % do not pay
attention, and none of the respondents said that the criterion
of environmental friendliness is not important to them when
creating new tourism products. At the same time, 26.1 % of
respondents always apply the criterion of environmental
friendliness when advertising and promoting their services,
41.3 % rather apply it, 19.6 % cannot answer, 10.9 % rather
do not apply and 2.2 % — never apply it.

Survey block Ne 5 was aimed at assessing the level of
readiness of the owners of rural hospitable estates to
implement partnerships to ensure sustainable development.
The results of the survey show that for the most part, the
percentage of local goods and services used in the provision
of hospitality services is still insignificant (Figure 3). Thus,
32.6 % of respondents use only up to 25 % of goods and
products of local (including personal) production out of their
total number, 26.1 % — 26-50 % of goods and products,
19.6 % — 51-75 % of goods and products, 19.6 % — 76—
100 % of goods and products and 2.2 % do not use local
goods and products at all.

33%
39%

26%

22%

28%

30% 40% 50%

m services, %

Fig. 3. Level of use of local goods and services in the rural hospitable estates

Among the services used by farmstead owners to ensure
the organization of rural hospitality, local suppliers provide
up to 25 % for 39.1 % of respondents, 26-50 % for 21.7 %
of respondents, 51-75 % for 4.3 % of respondents, 76—
100 % for 28.3 % of respondents and 6.5 % do not use the
services of local suppliers at all.

The vast majority of rural hospitable estates owners
cooperate with various entities in their region (other estate
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owners, local governments, museums, national parks, tour
agencies, etc.) to create a rural tourism product, of which
37 % often cooperate and 52.2 % — sometimes. Another
8.7 % do not cooperate at all and 2.2 % could not answer
the question. At the same time, there is a clear difference
between the level of trust in public authorities and local
governments or private entities and civil society (Figure 4).
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Thus, 37 % of respondents assess the likelihood of their
cooperation with public authorities and/or local governments
quite possible, 28.3 % — rather possible, 21.7 % are
undecided, 10.9 % consider it rather impossible and 2.2 % —
completely impossible. As for the probability of cooperation
with non-government organizations, unions, initiative groups
of activists, it is estimated as quite possible for 58.7 % of
estate owners, rather possible for 28.3 %, undecided
10.9 %, rather impossible for 2.2 %. Similar indicators are
also related to the probability of cooperation with private
entities — enterprises, companies, individuals: quite possible —
60.9 %, rather possible — 26.1 %, difficult to answer —
10.9 %, rather impossible — 2.2 %. None of the respondents
mentioned that the probability of cooperation with
community or private entities was impossible.

All respondents noted that they were ready to work with
various entities, including environmental organizations, to
protect and preserve the natural resources of their region,
support local biodiversity, landscape and more. Of these,
37 % are already cooperating in this direction and 63 % are
not cooperating yet but are open to relevant proposals.
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26%
28%
28%
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Difficult to answer [N 11‘72
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Survey block Ne 6 addressed various aspects of
activities that directly or indirectly affect the level of
achievement of sustainable development goals.

Among the surveyed rural estates, 54.3 % provide
hospitality services throughout the year, 45.7 % — with
seasonal restrictions.

Farmstead owners are much more willing to work with
people with disabilities in the role of tourist and guests than
as employees. Thus, 28.3 % of respondents are ready to
provide hospitality services to people with disabilities,
another 47.8 % are rather ready, 15.2 % find it difficult to
answer this question, 8.7 % are rather not ready, and none
of the respondents said that they were not ready at all to
provide services to people with disabilities. It should be
noted that these indicators do not refer to the availability of
appropriate infrastructure and technical capabilities to meet
the leisure needs of people with disabilities, but rather show
the moral and psychological readiness of estate owners to
work in this direction and expand their tourist segment.

61%

37%

60% 80%

with other private entities (enterprises, companies, individuals)
mwith non-government organizations, unions, initiative groups of activists
mwith public authorities and/or local governments

Fig. 4. Probability of cooperation between owners of rural hospitable estates and various subjects
in their region for creation of a rural tourism product

Among the respondents, 60.9 % have a specific set of
rules for staying in the estate (waste management,
preserving of material and technical base, environment,
historical and cultural sites, etc.) and announce it to all
tourists immediately before providing services. Another
37 % share the rules of stay selectively with certain
categories of tourists, and 2.2 % do not inform about the
rules of stay in the estate beforehand.

Regarding the feedback from visitors, 52.2 % of
respondents said that they collect feedback from each
tourist and work with them, 43.5 % do not collect feedback
purposefully, but work with them if available.

In general, 60.9 % of respondents believe that the
cultural identity of their region (local customs, traditions,
history, etc.) is very important for the provision of rural
hospitality services, 28.3 % consider it rather important,
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6.5 % are undecided and 4.3 % believe that cultural identity
is rather unimportant.

At the same time, 39.1 % of respondents regularly
initiate various activities to preserve and restore the cultural
identity of the region, 37 % do not initiate such activities
themselves, but always join them at the invitation of other
participants, 17.4 % participate in such events very rarely
and only 6.5% never take part in any activities to preserve
the cultural identity of the region. Most often, such activities
include: creation and operation of museums; revival,
preservation and promotion of crafts and handicrafts;
holding festivals, holidays, exhibitions and other cultural
events; preservation of gastronomic culture, traditions and
production technologies; organization of traditional holidays,
work-shops and excursions; joining activities of community
movements and non-government organizations; collection,
distribution and printing of literature; collecting folklore, as
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well as cleaning in public places, marking routes and
installing information signs.

Most respondents have undergone voluntary
certification and categorization of farmsteads, of which 63 %
under the program "Ukrainian Hospitable Estate" and
28.3 % under the program "Green Estate" from the Union for
Promotion of Rural Green Tourism Development in Ukraine,
6.5 % — under other available programs. The remaining
19.6 % of respondents have never passed any certification
or categorization programs.

Farmstead owners were also asked to indicate which
criteria, in their opinion, characterize the sustainability of
rural hospitality services. Among the mentioned options we
can highlight: cooperation with local authorities, educational
institutions, other estate owners; creation of clusters;
increase in the number of visitors, stable tourist flows, high
visitors return rate, demand and profit generation, expansion
of the scope of activity; time-lasting positive customer
reviews and satisfied tourists; involvement of the whole
family in the provision of hospitality services;preservation of
local traditions and culinary heritage; media attention,
creation of platforms for experience exchange;
environmental friendliness, authenticity, education, self-
employment, profitability, responsibility, practicality.

Survey block Ne 7 aimed to determine the level of
interest of estate owners in further acquaintance with the
sustainable development issue. Thus, 50% of respondents
stated to be very interested in obtaining more detailed and
up-to-date information on sustainable development and its
goals, 39.1 % were rather interested, 4.3 % — difficult to
answer, and 6.5 % — rather uninterested.

Estate owners are most interested in information
regarding preserving the cultural identity of the region —
69.6 %, green and renewable energy, energy saving —
58.7 %, waste management (sorting, recycling, etc.) —
56.5 %, partnership opportunities to achieve sustainable
development goals — 54.3 %, water treatment and use —
41.3 %. Among the options "other" (2.2 %) there was also
noted state and local support — financial, legislative, and moral.

The majority of respondents are interested in obtaining
information on sustainable development through online tools
— specialized websites (30.4 %), social media pages
(26.1 %), webinars or online courses (15.2 %). Another
13 % prefer specialized training or seminars, 10.9 % -
brochures, reference books and other printed materials, and
4.3 % of respondents indicated that they are ready to
receive information in any form.

Conclusion. Study results emphasize that rural
hospitable estates owners have a general understanding of
the sustainability concept and its relevance and make
attempts to implement certain aspects of sustainability in the
provision of rural tourism services, but, in addition, there is
a significant need and interest in further obtaining of
knowledge, information and support in ensuring more
sustainable operation of rural hospitable estates.

Rural tourism is a relatively young field of activity in
Ukraine. In the vast majority, it is a small-scale family
business (up to 10 beds), which is run by middle-aged and
older people (40-59 years) with higher education and
considered as one of the ways to diversify agricultural
activities and a source of additional income for the family.
Thus, for the estate owners in Ukraine, the most important
issues remain to be their families' good health and well-
being, as well as decent work and opportunities for socio-
economic growth.

Along with a high level of awareness with the
sustainable development aspects it is worth noting a very
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positive tendency in the use by rural estate owners of a
variety of sustainable approaches to rural tourism — sorting
garbage and limiting use of plastic, creating conditions for
people with disabilities, the desire to use environmentally
friendly transport, measures to preserve and restore the
cultural identity of the region, the desire to create a more
environmentally friendly tourism product, etc. Particularly
high indicators are of responsible consumption of
resources — estate owners purposefully take measures to
reduce and optimize the consumption of electricity
(93.5 %) and water (60.9 %), but this might be due more to
the saving purposes of expensive resources.

It is important, that among the criteria of sustainability of
rural tourism, estate owners emphasize not only economic
ones (profitability, demand, stable tourist flows), but also
social (cooperation, partnerships and preservation of
traditions) and environmental, which confirms not only a high
level of acquaintance with the concept but also openness to
the implementation of sustainability principles.

Achieving the sustainability of rural tourism is a complex,
continuous, multifaceted process, which should include
targeted actions at three main levels — the level of the tourist
unit (rural hospitable estate), community and state level.

In the context of challenges of recent vyears
(coronavirus pandemic and the war in Ukraine) and taking
into account the current state priorities of the economic
development (among others — agricultural development
and production localization), there is a need to focus the
state efforts on supporting such micro-businesses and
therefore, ensure sustainable community development.
After all, the survey results indicate that for the most part,
the percentage of local goods and services used in the
rural hospitality provision is still insignificant.

At the state level, the course to ensure sustainability in
rural tourism can be implemented through such tools as
the use of financial mechanisms, educational activities,
creation and supporting of quality standards, and the
introduction of a tourism statistics comprehensive system.
To support this direction, state funding can either be direct
— by creating development programs, funds, financing and
co-financing of sustainable tourism projects, providing
special conditions on loans, tax benefits and preferences
to entities that implement sustainability approaches in their
activities, or indirect — by assistance in attracting funding
from international funds and organizations, initiating
public-private partnership projects with the involvement of
private financial resources.

Given the multifaceted nature of sustainable rural
tourism, such tools can be aimed at improving and
conserving natural, historical and cultural tourism
resources, construction and development of resource-
efficient tourism infrastructure, introduction of innovations,
support of micro, small and medium businesses, promoting
responsible  business practices such as waste
management and energy efficiency, etc.

At the community level, the most promising is the
formation of rural tourism clusters and creating conditions
for synergistic cooperation between different participants
of the process, as the vast majority of rural estate owners
are already actively cooperating with various actors in their
region (other estate owners, local authorities, museums,
national parks, tour agencies, etc.) to create a rural tourism
product, or anticipates the probability of such cooperation
in the future.
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KuviBcbkui HalioHanbHUI yHiBepcuTeT imeHi Tapaca LLeByeHka, KuiB, YkpaiHa

I. OkonoBwuy, acn.

KviBcbkui HalioHanbHUI yHiBepcuTeT imeHi Tapaca LLleByeHka, KuiB, YkpaiHa

YNPOBADXEHHA ACMNEKTIB CTANIOIO PO3BUTKY
Y COEPI CIlIbCbKOIO TYPU3MY B YKPAIHI

Po3ansinymo ocobnueocmi cinlbCbK020 mypu3my e pamkKax KOHUenyili cmasoz2o po3eumky ma cmasio2o po3eumky mypu3my. BuceimneHo mo-
JKrnueocmi oyiHro8aHHSI cmyrneHs peari3ayii acnekmie cmanocmi Ha pieHi y4acHukie mypucmuyHozo npouyecy. [IpoeedeHO onumyeaHHs 8/1acHUKie
CinbCcbKUX 20CMUHHUX cadub6 e YkpaiHi — yneHie O "Cninku cnpusiHHs1 PO38UMKY CillbCbKO20 3e/1eH020 mypu3my e YKpaiHi" 3 Memoro MoHimopuHay
cmaHy docsi2HeHHs yineli cmasio2o po3gumky mypusmy.

3dilicHeHo nepeuHHe oyiHOBaHHS enpoead)KeHHsI acrnekmie cmaso20 po3sumkKy y cgpepi cilbCbko20 mypu3my 8 YkpaiHi. BusHayeHO OCHO8HiI
coyianbHo-0emozpadghiyHi MOKa3HUKU e/1aCHUKIi8 CinlbCbKUX 20CMUHHUX cadub e YkpaiHi ma ixHix 2ocnodapcme. lpoaHanizoeaHo pieeHb 03HalioM-
JIeHHs1 enacHukie cadu6 3 KoHyenuiero ma Llinamu cmanoz2o po3sumky. [JocnidxeHo xapakmep euKkopucmaHHsi HaliMaHoI nNpauyi eslacHUKaMu cinb-
CbKUX 20CMUHHUX cadub6, pieeHb yrnpoeadXXeHHs1 acrnekmie ekosio2iyHocmi U eidnoeidanbHO20 crioxueaHHs. Po3kpumo cmaH, Moxnueocmi ma ne-
pcrnekmusu cnignpayi cinbCcbKUX 20CMUHHUX cadub 3 iHWUMU yYacHUKaMu mypucmu4Ho20 Mpoyecy.

BusieneHo, ujo ceped enacHukie cadub He nuwe HasieHe 3a2asibHe Po3yMiHHs1 KOHUenyil cmamnocmi ma if akmyanbHocmi, a i akmueHo eedymbcsi
cnpobu imnnemeHmauii neeHUx acrnekmie cmanocmi e disinibHicmb 3 HaOaHHSI Nocyye CinbcbKko20 mypu3my. BudineHo kpumepii cmanocmi disinb-
Hocmi 3 Ha0aHHS MoCJly2 CiNbCbKOi 20CMUHHOCMI: eKOHOMIYHI (Mpubymkoeicmb, HasieHicMb Nonumy, cmab6inbHi Mypucmu4Hi MOMOKU, PO3WUPEHHS
cepepu disnbHOCcmi moujo), coyianbHO-KynbmypHi (Hana2o0xeHHs cnienpayi U napmHepcmea, kriacmepHa 83aeMo0isi, 36epeeHHs JIoKa/lbHUX mpa-
ouyili, MoXnueicmb Hag4YaHHs1 ma PO38UMKY MOW0) ma eKoso2iyHi (MoeodxeHHs1 3 eidxo0amu, eidnoeidanbHe croXxueaHHs pecypcie moujo).

Bu3Ha4eHo akmyanbHi nompebu U MexaHi3Mu nodasibuio20 03HallOMJIEHHS] 8/1aCHUKI8 CillbCbKUX 20CMUHHUX cadu6 3 numaHHsIMU cMasnoz20
po3eumky. BusieneHo winsixu 3abe3neyeHHs 6inbw cmanoi dissnbHocmi 3 HaOaHHSI MOC/y2 CiNlbCbKO20 MypPU3My Ha Pi3HUX Pi6HSIX — PieHi cinbCcbKol
20CmMUuHHOI cadubu, pieHi 2pomadu ma pieHi Oep)xasu sik efleMeHmie KoMIeKcHo20, 6esnepepeHo2o0 Ui 6a2amoacrneKkmHo20 Npoyecy.

Knroyoei cnoea: cmanuti pozeumok, cmasuii po3eumok mypusmMy, mypus3m, CillbCbKUli mypus3m, Cifl.CbKa 20cmuHHa caduba.
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KuiBcbkui HauioHanbHUM yHiBepcuTeT iMeHi Tapaca LLeB4yeHka, KuiB, YkpaiHa

ABMLIE BIAKNAQEHOIO NMOMMUTY -
YUHHMK PO3BUTKY NOCTKOBIAHOIO TYPU3MY Y CBITI TA B YKPAIHI

Po3kpumo cymuicms sieuwa eidknadeHo20 nonumy sik deu2yHa po3eumky nocmkogidHoz2o mypusmy. HaeedeHo dymMKy npodp.
CatimoHa MadcoHa npo ocobnueocmi po3sumky mypu3smy y kogidHull i mocmkoeidHuli nepiodu eidnoeidHo do lio2o ony6nikoea-
Hoi npauyi "Covid-19: Travel Impacts, Responsesand Outcomes". BuceimneHo meHOeHUii po3eumky ma eiGHo8/1eHHs1 mypucmud-
HoI 2any3i ceimy y nocmkoegidHuli nepiod, ypaxoeyroqu Gito YUHHUKa eiOknadeHozo0 nonumy. [TokazaHo ocobueocmi po3eumky
U ei@HOBIeHHST mypucmuyYyHoi 2asny3i ma cpepu 2ocmuHHOCMI 8 YKpaiHi y nicnsinaHdemiliHuli nepiod 3 HageOeHHsIM rnpuknadie 3
8imM4uU3HsAAHOI MPaKMuKu 8ui3HO20 (3aKopAOHHO20), 8 T3HO20 (iHO3eMHO20) ma eHympiuwHbo020 mypu3my. Ceped npuknadis i3 npak-
Mmuku 8ui3HO020 mypu3my 8 YKpaiHi y naHOeMiliHuli nepiod po3asissHymo sieuuje Macogo20 3pOCMaHHs Monumy y MUHysioMy, KOWw-
moeHi, enimapHi mypu — do Manbdiecbkux ocmpoesis, [JomiHikaHCbKOI pecry6niku moujo. Takox HasedeHO npuknad 3aH3i6ap-
keticy. Moxxnueocmi po3eumky e HympiwHb020 mypu3My e YkpaiHi 3a naHOemiliHux 4Yacie nokasaHo Ha npuknadi Camino Podolico —
nanomMHuybko20 mapuwpymy "BinHuuysi — Kam'aHeyb-lNodinbcbkul" 3 eukopucmaHHAM doceidy IcnaHii, 0e npoknadeHo decsimku
egpornelicbKux niwoxidHux Mapwpymie — KamiHo, skuMu wopi4Ho npoxodsimeb mucsyi ninizpumie i mypucmis.

Knro4yoei crioea: mypusm, sioknadeHull nonum, naHdemisi Covid-19, ceimoei meHOeHuii, ykpaiHcbKi npuknadu.

BcTyn. 2020 pik 6yB ykpaw HeBganum sik ans rnobanbs-
HOI TypiHOYCTpIl, TaK i AnNA TypucTUYHOI ranysi Ykpaidu. 3a
AaHnmun BcecBiTHBOT paau 3 nUTaHb NOJOPOXEN i Typusmy
(WTTC) yacTka Typuamy y csitoBomy BBI1 ckopoTunacs 3a
uen pik 3 10,4 8o 5,5 %, a BTpaTu y rpoLLIOBOMY BUMIpi CAr-
Hynu maike $ 4,5 TpnH. He ctanu BUMHATKOM i MOAOPOXi
knacy ntokc. MpoTe Bxe Hanbnmxdi WicTb POKiB CEKTOp eni-
THOrO Typuamy 3poctaTume B cepeaHboMy Ha 11 % Ha piK i
2027 p. csarHe maike $ 1,2 TpNH(NPOrHO3yHoThb B iHAINCHKIN
KomnaHii puHkoBux gocnigxkeHb Allied Market Research i
AN NOPIBHAHHS HaBOAATb BIAMOBIOHWA MOKA3HMK 3a
2019 p. — $ 945,6 mnH). Ha gymky aHanitukis defepanbHo-
pesepeHoro 6aHky Hblo-Mopka, 3aMOXHi KMIEHTU cTaHyTb
BaXXINMBOI YaCTMHOK BiOHOBIEHHS HaMbinbLW nocTpaxaa-
nux Big NnaHZeMil roTenbHO-pPecTopaHHOI, pekpeauifnHo-Ty-
PUCTUYHOI 1 TPaHCNOPTHOI iHAYCTpIN. | BCe ue 3aBAsAKU Mi-
nbaApAam Aonapie, HakonUYeHUM 3a nepioa naHaemii Covid-
19 npeacTaBHMKaMy cepeHbOro Knacy i 6aratisiMu 3 pisHux
kpaiH. Lle sBuwe HasvMBaeTbCs BigKNageHWM MONUTOM
(What is deferred demand in tourism?), akuii y>xe BNnHYB
Ha BiOHOBMEHHS TYPUCTUYHOI ranysi y CBiTi Ta B YKpaiHi
2021 p., i 3a nporHo3amu haxiBLiB QiATUME i B HACTYMHWX
pokax. BigknageHuii nonuT o3Havae, Lo BCi, XTO Tak abo iH-
akwe XxoTiB, ane He 3Mir peanidyBaTu CBOi 6axxaHHA noixaTu
Ha BiAMOYMHOK OO0 iHLWOT KpaiHKu, cnpobyoThb Le 3pobutn y
TOM MOMEHT, KONW NaHgemis BiaCTYNUTb i KOPAOHU MaKCu-
ManbHO BiAKpMIOTLCA 6e3 0cobnuBMX BUMOr 40 NOJOPOXY-
toumx. Lle nigTBepaXyoTb CTaTUCTUYHI AaHi, Wo oTpumana
Hanbinbwa ceiToBa nnaTcdopma 3 OpOHIOBaHHSA XUTNa
Booking.com, sika 3giricHMna onuTyBaHHA cepes NogopoXKy-
H4YMX Ta OnpuniogHuna pesynbTaTh CBOro MacluTabHoro
OOCHNIMXEHHS, Y AKOMY B3NN y4acTb NoHag 24 Tuc. nogo-
poxytoumx i3 31 kpainn (Pavienko, 2021): BincoTok 6axato-
4YMX BUKOPUCTATM HaKoMUYeHi AHi BignycTku 36inbumBecs i3
42 no 63 %. MNig yac naHaemii BCi nogopoxi [4oBenocs Bigk-
nactu, ane 2022 p. cnoxueadi rotoBi ckasaTu nogopoxam
"Tak": 72 % onutaHux 3rogHi noixaTm Ha BiANOYMHOK Kyau
3aBrogHo, SKWO BiH OOCTYMNHWA i PiIHAHCOBO MOXIUBUNA.
MpoTarom goBrux MicsliB 6arato NOTEHUIHUX TYpUCTIB
3MyLleHi 6ynu BiAMOBMTUCH Big MOI3OOK, BECENOLWIB i 3y-
CTpivewn 3 gpy3amu, TOMY MiCrs HaLOi NepemMoru y BilHi, No-
OOpOXi CTaHyTb HaWMofHiwMM cnocobom TypboTU npo
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cebe. 3okpema, 79 % onuTaHux 3ayBaXKunu, L0 NOI3aKM No-
3UTUBHO BMMNMBAOTb Ha iXHi NCUXIYHNI Ta eMOLLIMHNIA CTaH.
MpuynHa uboro — 3mylieHe "yB'asHeHHSA" y kBapTupax i by-
OMHKax nig yac naHaemii, MOBCAKAEHHa METYLUHSA Y 3aKpu-
TOMYy MpOCTOpi, A€ NoAM NpauoBany, BUXOBYyBanu AiTen,
34iNCHI0BaNM OHNaviH-KyniBMi ¥ HaBiTb 3aManuncs CropToM.
Tomy Garato niogew ctanu uiHyBaTu Le Ginblue MOXnu-
BiCTb BUPBATUCS 3 PYTUHU. FK pa3 NogopoXi i BUBOAATb HacC
3i CTaHy HEPBOBOrO CTPECY: BOHMW, SK KOBTOK CBIXKOro MnoBi-
TP, 4al0Tb MOXMUBICTb NOOA4YMTN HOBE, YyTWN HOBI MOBU W
KyLITyBaTW CTPaBu HOBOI KyxHi. IMig Yyac noisgok nogopoxy-
FOYi MparHyTb NOBHICTIO 3aHYPUTUCH Y iHLLY KyNbTypy Ta npo-
HUKHYTMCS OyXOM HOBOro Mmicusl. [loBefeHo, Lo HOBI Ta sic-
KpaBi eMoLii JiloTb Ha NMIOACLKMI OpraHiaM He ripie BiTami-
HiB, TOMY Came BOHMW CTaHyTb HOBUM TWUNOM Typ6oOTuM nioac-
TBa NpPO CBOE MeHTanbHe 1 (isnyHe 30opos's. daxisui Ty-
PUCTUYHOI ranysi peKOMeHAYTb CoXuBavam: igbte Tyau,
KyOu BU BXe i He Hafisanucb noTpanuTh, KyLITYWTE HOBI
CTpaBu — Ha Bac YekalTb He3abyTHi BpaXkeHHS, ki 4ONOMO-
XYTb BiO4yTU pagiCTb XUTTS.

AHani3 octaHHix gocnigxeHb i Ny6nikauin nonsras B
onpauroBaHHi YMCNEHHMX CBITOBMX i YKpaiHCbKMX mxepen 3
Teopii Ta NpakTUKM aganTauii TYpUCTUYHOI ranysi y CBiTi Ta B
YKpaiHi 4O HeraTVBHOrO BNAMBY Ha TYpW3M i CMOPiAHEHI ra-
nysi (TpaHCnopT, roTernbHe  pecTopaHHe rocrnogapcTeo) Ta-
KOro HeouikyBaHOro siBuLla, sik cBitoBa naHgemia Covid-19.
Lle sBuLLEe CNPUYMHIMIO NOSIBY HOBMX HayKOBUX AOCHIOXKEHD i
nyonikauin y cBiTi Ta B YKpaiHi, 30kpeMa y uapuHi Typusmy.
Hamwu npoaHanizoBaHa HanbinbLL rPYHTOBHA 3 HUX HA CbOro-
OHi — aBTopcTBa CanimoHa XaacoHa, npodecopa Konemxy
iHOYCTpIl FOCTUHHOCTI, pUTEenny Ta cnopTy npu YHiBepcuTeTi
MisaenHoi Kaponitu (CLWA) nig Hassoto "COVID-19 Ta 1ioro
BMMMB Ha Typu3M: MUTaHHS, BigNoBigi, pe3ynbtatn" (aHrm.
Covid-19: Travel Impacts, Responsesand Outcomes), ony6-
nikoBaHa y BuUrmsai okpemoro BupaHHa (Hudson Simon,
2020). Takox Hamu 3i6paHni | NpoaHani3oBaHW MaTepian 3
TEOPETUYHOrO AOPOOKY Ta MPAKTUYHOIO AOCBIAY PO3BUTKY TY-
PUCTMYHOI ranysi YkpaiHu y naHgeMinHuin nepiog Ta ii npuc-
TOCYBaHHS A0 UuX peanin. HaBegeHi npuknaam cTocyoTbes
Bui3Horo (Manbgisu, [lomiHikaHa, 0. 3aH3ibap), B'i3Horo (Ty-
pucTu i3 kpaiH MNepcbkoi 3aTokn — Cayaiscbkoi Apasii, OAE;
npoyvaHu-xacuam 3 l3painto) (Yakovenko, 2021) Ta BHyT-
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PiLLHBOrO TYpM3My (MANOMHULBKAA | TYPUCTUYHWUIA MapLUpyT
Camino Podilico (Savina, 2021)).

MeTa cTaTTi — pO3KpUTK CYTHICTb SBMLUA BigKNageHoro
NONUTY SIK YUHHUKA PO3BUTKY MOCTKOBIAHOIO TYpU3MY Y CBITi
Ta B YKpaiHi Ha nigcTasi aHanisy ocTaHHix CBiTOBUX Ny6ni-
Kauin (3okpema, npaua C. XagcoHa) Ta po3rnsHyTH CBITOBI
1 yKpaiHCbKi Npuknagun aganTtauii TYypucTuyHol ranysi o Ho-
BMX peanin y cdepax MikHapoaHoro (BUi3HOro Ta B'i3HOro)
i BHYTPILLIHLOrO TYpU3My.

MeTogmka Ta MeTog4oNOoriA NiArOTOBKN CTaTTi MICTUNK
BMKOPUCTaHHS MiTepaTypHOro mMeTtody, MeTogy aHanisy n
CUHTEe3y, MeToAy NOpPIBHAHHSA Towo. JliTepaTypHuii meToq
[03BONUB 3ibpaTh 1 onpauoBaT CBITOBUMA Ta YKPAiHCbKMI
[opoboK 3 PyHKUIOHYBaHHS TYPUCTUYHOI ramnysi B yMOBax
nangemii Covid-19. Meton aHanidy i cuHTesy 3abesneuns
aHani3 HanrpyHTOBHILWMX JocnigKeHb nybnikauin 3 Teopii Ta
NpakTuKM Typuamy B ymoBax naHgemii Covid-19 (Hanp.,
npaui npod. CanmoHa XaacoHa). MeTtoq NOpIiBHSAHHA O0-
3BONMB 3iCTaBUTK 3ibpaHi maTepiany i3 NpakTUKK CBITOBOro
N YKpaiHCbKOro Typu3my.

Buknap ocHoBHMX maTepianiB gocnigxeHHs. MaHge-
Mist NPOAEMOHCTPYBana, LWo ANS MoACTBa € AifNCHO BaXIu-
BMM, | Tenep BOHO Le GinbLue, HiX HIikonu, cTano uiHyBaTu
ceobony. Jllooam HeobXigHO 3ycTpidatuca 3 iHWUMK
nogbmMu. Zoom i OHNanH-KOHdEPEHLii BCiX BXXe BTOMUNN —
X04eTbCs XMBOro cninkysaHHs. Came Tomy 60 % maHApis-
HWKIB BUCMOBWITUCB 3a Te, o6 3HaxXoaMTH HOBI 3HaOMCTBa
nig Yac nogopoxen. Moxnueo, Ansa ykpaiHuiB, ki MOXyTb
BiNIlbHO MOAOPOXYBaTW He Tinbku A0 TypeyyunHu Ta €runry,
ane i 4o 6araTtbox €BPONENCbKMX KpaiH, baxaHHs cninkyBa-
TMCS 3 iHO3eMUSIMM MOXe BuaaTucs JoBoMi AUBHUM. Ane y
cBiTi we € Asctpanid, Hoea 3enaHngia ta CuHranyp, ki sk
3akpunucs BecHoto 2020 p., Tak 4O UpOro yacy i He Brnycka-
I0Tb TYPUCTIB, @ MiCUEBi XUTenNi He BUDKOXKAOTb 3a MeXi
CBOE| KpaiHW. MNoBepHEHHS NOOOPOXEN, BIOKPUTTSA KpaiH Ans
TYPUCTIB HANBNKYMMM POKaMU O3HAYaTUME MOXKITUBOCTI He
TiNbKu 3HOBY NobaynTi Opys3iB Ta YneHiB poauHW, ane n 3a-
BECTU HOBIi 3HanomcTBa. 1o peui, 50 % onuTaHux nnekawTb
Hapjto 3ycTpiTV N Yac Noi3gok CBO "Apyry NonoBuHKY". 3a-
BOSIKW Bigeoa3BiHKaM, siKi BXXe CTany YacTUHOK MOBCSKOEH-
HOro XUTTH, 6araTto 3 LMX pOMaHiB MarTb YCi LLAHCU NPOAO-
BXUTMUCS i NiCNsi NOBEPHEHHS NOAOPOXYHUYMX A0OOMY.

3a yac naHgemii MM HaBYWMIMCA BUKOPWUCTOBYBATU MO
MaKCMMyMy Te, L0 3HaX0AUTbLCSA He Aaneko Big gomy. Iliogm
cTanu akTuBHilwe 6paTy y4yacTb Yy XWTTi CBOIX pErioHiB, Y
T. 4. nigTpumyBaTn MicueBui GisHec. Tenep MaHOpPIBHUKK
nparHyTb pobuTun ue 1 y noizakax. MNpumipom, 58 % yBaxa-
I0Tb BaXXIIMBMM, W06 iXHi NOi3gkn gaBanu KOPUCTb MicLe-
BUM cnifibHoTaM. 29 % xoTinu 6 gisHaTucs, sk rpoLi, BUTpa-
YeHi HUMK Ha MOAOPOX, BMNIIMHYTH HA PO3BUTOK MiCLEBUX
CninbHOT. JiNCHO, K 4ONOMOITM MiCLEBUM XUTENSAM TUX pe-
rioHiB, Kyau BY MMaHyeTe BUPYLUUTU Y NOOOPOX, i HE MOpY-
LWMTW TXHIA 3BUYHUI yKNag xuTTa? YCecBiTHA TypucTuyHa
opranisauis (UNWTO) 3aknukae Bcix 4o "cBiaoMumx nogopo-
xen" y HacTynHi poku. Lie o3Hauae obvpaTtu anst nogopoxi
6inbW BigganeHi Micus, 3anuwaTtucb TamMm sikomora JoBlLue,
He 3MiHIoHYM MoKaLLito KOXHI ABa AHi. Ansa Toro wob 3MiHUTK
TYPUCTUYHWI BEKTOP, cnig, no-nepLue, obupatn HeMacosi
AecTuHauii, Hanpuknag, ixatm He oo bapcenoHnu, ge i Tak
NOBHO TYPUCTIB, a A0 CMOKINHIWOI BaneHcii, ge nnsxi He ri-
pwi n 6arato KynbTypHO-iCTOpMYHMX nam'aTtok. Mo-gpyre,
obupaTy HM3bKMIA Ce30H AN nogopoxen (Hanp., y BeHedwii
TypucTiB HabaraTo MeHLUe Yy rpyaHi, HiXX y cepnHi; a MicTo €
He MeHLU NpeKkpacHWM i nig 3umoBnMy xmapamu). MNo-TpeTe,
pekoMeHOyeTbCA BiABigyBaTV ManosigoMi Micus, Ae Micuesi
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He po36eLLeHi yBarow TypuCTiB. Y Takuin cnocibé MoxHa gis-
HaTMUCANPO LWOCh 30BCiM HOBE 1 JOMOMOITU €KOHOMIL "He-
PO3KpYyYEeHUX" TYPUCTUYHUX AeCTUHaLN.

3 BMHUKHEHHSAM NaHAeMii oceni y BCbOMy CBiTi nepeTBo-
pvnucb Ha odpicu 1 BigaaneHa poboTa cTtana HOBOK HOp-
MOK XUTTSA. Y 6Garatbox OiCHMX MpauiBHUKIB MPOTSArom
2020-2021 pp. 3'aBMNacb MOXMMBICTb CyMilLaTu npauio n
noi3gkm (Bigno4nHok). MNpo ue naeTtbesa B nonepeaHix nybni-
Kauisx aBTopa Mpo HOBi hOpMM TYPUCTUYHOIO GisHecy B
ymoBax naHaemii Covid-19 — TepmiH "BopkenwH" (Smyrnov,
Lubitseva, 2022). 3 ogHoro 60Ky, Lie HagaBarno MOXIMBICTb
nepemilLatmce, He BigpMBalYnCh Big npadi, 3 iHWOro — Bce
O[HO He BAABANocs MO-CNpaBXHbOMY 3aHYpUTUCS Y 3Ha-
MNOMCTBO 3 HOBUMM MiCLISIMW, KYNbTYPOL, 3PELUTOK — HOp-
ManbHo BignounTu. baraTto niogen NpocTo BTOMUMNUCS Bif
Takoro Buay NOAOPOXKEW, KON AOBOAUTLCS MOCTINHO Oy-
maTu npo npauto. Came Tomy 73 % onutaHux 3asBunu, Wo
y noi3gkax HacTyMHUMKU pokamu He ByayTb 3aiMaTucs po-
©ounmKM crnpaBamu: BigganeHi npauiBHMKU NparHyTb y Ta-
K cnoci6 BigHOBUTW 300poBuIiA GanaHc Mix npaueto 1
ocobucTuUm XuTTam. OTxXe, NPUNMHUTBLCA NPaKTUKa CyMi-
LwaTy npauto Ta noisgku, 6patm Ha BigNnovYMHOK KOMM'tOTEP,
npuiiMaTy NOBIJOMIIEHHS Y MeceHaxXepax, NoeaHyBaTH Bi-
ONOYMHOK i npauo 3 TUM, Wob He BUropiTU, NOCTINHO Oy-
Matoum npo poboui npouecu.

BaraTto TypucTiB po3rnsgalTb Noi3aky Ao Micus Bigno-
UYMHKY SIK BUMYLLEHY HEOOXiOHICTb, @ He QKepeno 3a40Bo-
NEHHSA Ta pagocTi. Ane OCKifbKM 3a OCTaHHI niBTopa-aBa
poku i Tak Byno mano MOXNIMBOCTEW NOAOPOXKYyBaTW, TO Ha
CbOrofHi NOTEHUiMHI TYPUCTU BCTUIIM CKYYUTU HaBITb 3a ne-
pebyBaHHsM y goposi. Ans 75 % onutaHux NogopoOXKyoumx
00§34 A0 Micusa NpU3HaAYeHHA Moxe ByTn 3HAYHO MPUEMHI-
LWKK, SKWO CNpuAMaTu MOro siKk YacTuHy nogopoxi. lMpu
LUbOMY TYPUCTW pagdi He TiNbKW Noi3gkam notaramy Ta nita-
kamu: 55 % pecnoHAeHTIB 3asiBUNK, L0 IM HE MEHLU LiikaBO
3HaMoMMUTUCH 3 OCOBNMBOCTAMU rPOMaACHKOro TPaHCMopTy
B iHWMX KpaiHax i micTax. OTke, nicna [OBroi BUMYLLEHOT
nepepBu HaBiTb HaN3BUYANHILLI pedi BUABNAOTLCS HOBUMM.

HeBun3HayeHicTb cTana MOCTINHUM CYMyTHUKOM HaLloro
XuTTs. 3MiHM BiabyBatoTbCs WoaeHHo. Mu ctanu 3BukaTtv oo
TOro, WO y Oyab-sSIKUA MOMEHT yCe MOXe 3MIHUTUCS: MOXYTb
OrofiocuTY NoKaayH, BUMaratu cepTudikaTi BakumHaLii y Te-
aTpax Ta KaB'ApHSX, MOXYTb 3aKpUTUCS KOPOOHM Yepes Ho-
BWI LWITam Bipyca abo noniTuyHi nogii, ckacyeTbcs AOBrooYi-
KyBaHa nogopox. 2021 p. HaBYMB CMOXMBaYiB HE NNaHyBaTu
[aneko Harnepef, ane He Biabve 6axaHHsA nogopoxysaTu. Y
ManbyTHI POKU MOTEHLiHI TYpUCTU pO3paxoByTb Bropa-
TUCA 3 LiiEeto HEBU3HAYEHICTIO 3aBAsKN TexHomorisgM. 3rigHo 3
LOCTimKEHHAM, 63 % OnuUTaHuX BipsATb, LLO Cy4acHi TEXHOIO-
rii 4OMOMOXYTb 3HU3UTW PU3MKM ANS 340POB'A Nig vac Biano-
UMHKY, a 62 % BBaXaloTb, WO TEXHOJOri AonomaratloTb
MeHLUe xBunoBaTucs y noisgkax. [ng uboro 3'aBnsitoTbest
HOBi 3aCTOCYHKM, Y SIKUX LLOAEHHO 0BHOBNSETLCH iHChopMa-
Lisi Npo BUMOTW KpaiH A0 nepeTuHy KopaoHis. MoxnuBo Bigc-
nigkoByBaTK akTyanbHy iHbopMaLiito Mpo aBiaperncun Ha cai-
Tax aeponopTie i B gopartky flightradar 24 (Pavlenko, 2021). Y
coujanbHUX Mepexax 3'\IBnsoTbCs NOBIAOMIIEHHST NMO4OPO-
XKYHOUKX, Y SIKUX MOXHAa MOCTaBUTK AOBINbHE NUTAHHSA, SKe Lii-
KaBWUTb, i OTPUMaTN onepaTUBHY BiOMNOBIAb HE TiNbKU Bid Ty-
pucTiB, ane n Big npodecioHanis y cdepi Typusmy. Yce ue
CrpoLLye NOAOPOXi B €NOXy HEBU3HAYEHOCTI.

MoBepTatoumnch A0 ABULLA BiKNAAEHOro NonuTy, SIK ABU-
ryHa BiHOBMEHHSA TYpU3My Yy NOCTKOBIOHWM Nepiod, MOXHa
3a3HauMTW, WO 3a Yac JIOKAayHiB Aomorocnogapcrea B
yCbOMY CBIiTi Harpomagunu Ha $ 5,4 TpnH 6Ginblie 3a
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cepefHili ouviKyBaHUI piBeHb 3a0LLamKeHb (IO nepeBuLLye
hiHaHCOBI BTpaTV TYpUCTWUYHOI ranysi 3a Becb 2020 p. —
$ 4,5 TpnH) i Tenep roToBi BinbHiLLe iX BUTpa4aTu, 3okpemMa
Ha eniTHi NoAopOoXi NMPMBATHUMU fiTakaMu Ta AXTamu, Ha
opeHAy LMKapHUX BiNn i winux octposis Towo. Mpumipom,
yXKe Ha CbOrofHi aMepuvKaHui BBOASATb MOLUYKOBWI 3anuT
"poskilLHi roTeni" vacTiwe, Hixx 6yab-konu 3a ocTtaHHi 15 po-
KiB, KOHCTaTyloTb y Google (Pavlenko, 2021). A mangpis-
HUKW, AKi BigHOCATb cebe A0 KaTeropii 3aMOXHUX, 3i3Ha-
H0TbCS, L0 NPOTArOM POKY MMaHyTb 34iIWCHUTU B cepea-
HbOMY YOTMPMW NOAOPOXi, MPO WO CBiAYUTH OMNUTYBAHHS
aMepuKaHCbKOI  KOMNaHii  TYPUCTUYHOrO  MapKeTUHry
MMGY Global (Pavlenko, 2021).

Mpodh. C. XagcoHsayBaxye, L0 y NOCTKOBIAHUIA nepioa
BMHWK BUCOKUI BigKNaaeHUn nonut Ha gopori Typu.BiH 3ra-
AY€E, SK MUHYNOro poKy CrifikyBaBCsA 3 TOM-MeHegKepamu
TIOKCOBUX aMEpPUKaHCbKMX TyporepaTtopiB i Ti KOHCTaTy-
Banu: 3amicTb Toro, Wob ckacoByBaTK 3annaHoBaHi Nogo-
poxi, knieHTn 3antobku ix BigknagatTb. Tenep cepea 3amo-
XHUX KIiEHTIB NONYNSAPHI KpaiHu, WO paHiwe 3a iHWnX Bigk-
pvnu CBOI KOPAOHW ANS TYpUCTIB, BKNoYaoun Manbaiscbki
octpoBu, O6'egHaHi apabcebki emipatu (Jyban) Ta aepxasu
Kapubcbkoro 6aceiiHy, BOHU aKTMBHO 3any4atoTb Bignoyu-
BanbHUKIB. "CamunM e MaHApiBHVMKaM ax cBepbuTtb, SK Xo-
4YeTbCsl 3HOBY MOAOPOXYBATH, | BOHU rOTOBI LLEApPO BUTpa-
YaTuca Ha sikicHe NPoBeAEeHHS Yacy i3 CiM'elo Yn apyssamu’,
— 3a3Ha4vae C. XagcoH (Hadson, 2020). e oanH npuknag
AecTuHauii ans obpaHux — iTaniicbke Micteyvko MNMopTodiHo
Ha ysbepexoki Jlirypincbkoro Mopsi, 4OPOrniA KypopT, Luu-
POKO MONynApHWIA cepen 3ipok i 6araTiie i3 ycboro cBiTy. 3a-
3BMYal BRITKy TYT BENEMOAHO, NPOTE He B Yacu naHaeMmii.
3a cnosamu Angxenu M03, BRacHuui TypareHcTsa
"Trips and Ships Luxury Travel" y ®nopwuai (CLUA), sika Bxe
6inbL Hixx 35 pokiB opraHi3oBye eniTHi Typu, "xo4a cepneHb
YBaXaeTbCs BUCOKMM CE30HOM, Ha CbOrOAHI TyT HECKNagHo
3abpoHoBaTK CTONKK A5 BeYepi 1 ntogen 30BciM HebaraTo
— nepeBaxHo micuesi" (Pavienko, 2021). Mogopox ao cny-
CTiNoro 4yepes naHAeMmilo MicTa BOHa Ha3nBae Yv He EANHOI
MOXIMBICTIO OTPUMATU MaKCMMaribHO aBTEHTUYHI Bpa-
XeHHs npo Itanito. MapianHa Cirana, npodgecop Typusmy
Ha cakynbTeTi 6isHecy B yHiBepcuTeTi liBaeHHoi ABcTpanii,
TaKoX yBaXae, L0 BiACYTHICTb TYPUCTUYHMX HATOBMIB, a Ta-
KOX 340POXXYaHHSA NOJOPOXKEN Nifg Yac naHaeMii CTBOPIOOTb
ineanbHi yMOBY NS pO3BUTKY FNIOKCYCOBOrO CErMeHTa Typu-
CTUYHOI iHAYCTpIi. "PO3KiLWHI NOAOPOXI — Le NpuBaTHI Typy B
HEeBENVKNX rpynax o nokauin 6e3 HaToBMiB: came Te, YoMy
3 MipKyBaHb 30poB'a 1 6e3neku BigAaloTb NepeBarn noau
nig Yac naHgeMii", — nosicHoe BoHa. [1o nonynsipHUX cepeq
aBcTpaninuiB HaNpPsMKIB, LLO BiANOBIAAOTE TAKUM BUMOraMm,
M. Cirana 3apaxoBye octposu Tuny Manbgisis i ®ininin, a
TakoX Oyab-sKi iHLWI KpaiHW 3 MOXIMBICTIO NPUBATHOIO yca-
MiTHEHoOro BiANoYnHKY (Pavienko, 2021). CBoeto 4Yeproto
A. T'lo3 posnosigae, Wo cepen 3aMOXHUX amMepUKaHCbKMX
MaHZpiBHWKIB HanbIinbL 3aTpebyBaHNM HaNpsiIMKOM 3 nova-
TKy naHgemii ctana Adppuka. lNigsueHum nonutom cepen
KNIEHTIB Ti areHTCTBa KOPUCTYOTLCA TakoxX Typu go Mpeuii,
ITanii 1 TaiTi, a Ha geaki HaNnPsIMKKW iCHye Hacnpaegi axioTa-
XXHUIA NONWT: raps4nMm NPono3nLisMKU 3anuLLaOTLCH ekcne-
anuii knacy ntokc Ao AHTapkTukuY, lcnangii, FpeHnangii. 3o-
Kpema, yxxe B NepLuMin AeHb npoaaxis 6ynu poskynneHi BCi
Micus Ha kpyi3 go Icnangii (Pavlenko, 2021). Y komnaHii
Lindblad Expeditions, Lo opraHi3oBye eKCKIO3UBHI Kpyi3u,
nigTBEPAXYIOTh, WO Taka TeHAEHLis TpuBaTuMe. Tam cTBe-
POKYHOTb, LLO 3PiC NOMUT Ha ixHi 35-a4eHHui Typ oo AHTap-
KTUKK BapTicTio Big $ 50 Tuc., a oro GpoHIOBaHHA Ha
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2022 p. HaBiTb NepeBepLUUIIO AONaHAEMIYHUIA piBEHb. Ta-
KOX Yepes BenuKy KinbKiCTb OXOUYMX 34INCHUTU MITHIA KpYi3
Ha Anscky ud cipma 36inbLimna KinbkicTe CyAeH Ha LboMy
HanpsiMKy i3 IBOX 10 YOTUPbOX.

Y noctnaHgemiiHOMY CBITi CNoXuBayi MalTb BULLi OYi-
KyBaHHS, a NpiopuTeToM AN HUX € cuTyauia y cdepi oxo-
POHM 300POB'A 1 FirieHiYHi cTaHgapTV TYPUCTUYHUX KpaiH Ta
o6'exTiB, nigkpecntoe C. XagcoH (Hadson, 2020). Tomy nto-
KCOBI TyponepaTopu, roteni Ta Uifi gepXXaBu akTUBHO nNpuc-
TOCOBYHOTbCS A0 HOBUX NOTpeb i nobaxkaHb MaHOPIBHUKIB.
Mpumipom, Oy6ar i Manbgieu npocyBatoTh igeto "BakLMHHOT
BigNyCTKN" — NOEAHAHHS eniTHOro BiANOYMHKY 3 KypCcOM Ba-
KumHauii, a eniTHi N'ATM3ipKoBi roTeni N0 BCbOMY CBITY 3a-
npoBagunu HoBi npoTokonu 6es3nekn. 3okpema, roTtenb
Bucuti&Tara Beach Resort Ha Apy6i 3anpoBaaus 6e3koHTa-
KTHY peecTpaLito rocTei, LWOAEHHUA CKPUHIHT 340pOB'a ne-
pcoHany W opraHidyBaB BHYTPILLUHI/ NYHKT TeCTyBaHHSA Ha
Covid-19 i3 HeranHo0 BigNPaBKOK €NEKTPOHHOI MOLLTO
pesynbTaTiB, OTPMMaHMX TOro camoro AaHs. ®PpaHuysbka ro-
TenbHa mepexa Accor 2021 p. obnagHana cBoi roteni Tex-
Honorieto Accor Key: nig 4yac 3aceneHHsi rocTi 3aBaHTaxy-
H0Tb creLianbHWii 3aCTOCYHOK AS151 CMapTAOHIB | OTPUMYIOTb
BipTyanbHUA KNOY 4O HOMepa, a TakoxX Ao NidTiB, KoHde-
peHu-3aniB Ta iHWKX NpuMmilLieHb rotento. e oamH npuknag
— aBcTpanivicekun rotens Pier One Sydney Harbour, e Bu-
HaHANMKM "comenbe AesiHeKTopis", WO MPONOHYE rocTAM
BMOIp aesiHgikyroumx 3acobiB Ans pyk Big AeSKMX MiCLEBMX
6peHaiB. A B kypopTHoMy roteni AnantaraVeli Ha Manbgi-
Bax 3anpoBaaunu okpemy nocagy "omikyHa rocten”, sakumn
CTEXWTb 3a OOTPUMAHHSAM MpaBuIT OXOPOHWU npaui 1 6es-
NeKkun B YCiX TOYKax KOHTaKTIB TYPUCTIB i3 NepCoHanom.

LLlonpaBaa, Ha ManbgiBax BigOKpeMneH1in xapakrep Bi-
OMNOYMHKY 3a3BMYal He BUMarae NoCUeHnx caHiTapHux 3a-
XoAiB, Hanpuknag, He NoTPibHO HOCUTK Macku: MiHIMYM to-
aen, MiHIMyM KOHTakTy 3 NMoabMU — Y LIbOMY W nonsrae oi-
LKA BiAMNOYMHKY TYT — Y NPUBATHOCTI, — OPMYIIIOE yKpaiH-
cbka delH-bnorepka AniHa ®peHain, ska cnoyaTtky npo-
Bena Ha ManbgiBax poOMaHTUYHWIA BIAMNOYMHOK YABOX 3i
CBOIM MaibyTHIM 4YOMOBIKOM, a MOTiIM MOBEpHynacs cioau
YTPbOX — 3 HUM i OAHOPIYHMM CMHOM AHOM. | Aopae: Taka
NOLOPOX [ae MOXNMBICTb NMOGYyTM HaoauHUi i3 cobow Ta
HaMGNXYMMK NoAbMU, BiANOYMTU He nue i3nyHo, a 1
MopanbHo. Cxoxun goceig onvcye TetaHa Kaneta, nign-
puemeupb i3 Yropoaa, sika HelLO04aBHO BignoduBana Ha
ManbgiBax pasom i3 ciMm'eto. Ha ocTpoBi BoHa BiguyBana
cebe y Gesneui, agxe BCi TypucTM noTpannsioTb Tyau
nuwe nicnsa 3gadi tecty Ha Covid-19, a nepcoHan He Moxe
cTaTu OXepernom 3apaxeHHs, 60 npaute B roteni 6e3sui-
3HO NpoTAroM poky abo Ginble. Kpim Toro, Ha Lmx ocTpo-
Bax Ayxe npocTo AOTpPMMyBaTUCA AUCTaHUii Yepes many
KinbkicTb TypucTiB (Pavlenko, 2021).

Mopi6Hi "poceign, Wo 3uintoTb Aywy", a Takox 0340-
pOBUi 1 BENHEec-Typy 0cobnMBO NONynspHi cepea CyvacHUX
NnoJopoXyBarnbHUKIB, — yBaxae A. ['t03: 3aMOXHi MaHApiB-
HWKWU NOJOPOXKYHTb, abu BiAHOBUTU 3B'A30K 3i CBOTM rMNOWH-
HUM "s", | He WKOAYITb Ha Ue Hi Yacy, Hi rpowen. OTxe, y
CBITOBOMY TYpPU3Mi NOCTKOBIAHMX YaciB crnocTepiraeTbes Yi-
TKUWA TpeHa Ao 36inblieHHs BapTOCTi Ta TpMBarnocTi nogo-
poXen, yHacnifok BigknageHoro nonuTy, Wo nigTBepaxy-
I0Tb pesynbTaT ONUTYBAHHA MaHAPIBHUKIB: noHa 60 % Ty-
pWCTIB NNaHyTb BUTPATUTU Ha MOI3AKN B HANONMXYi pOKM
Oinblue, Hixk 3a3BUYan, OCKINbKN BOHU HE MOFMM HOPMarsibHO
nogopoxysaTu y 2020—2021 pp. Takuii BUCHOBOK 3pobunm
aBTopu pocnigxeHHs Amex Trendex Bigd amepuKaHCbKOro
6aHky American Express 3a pesynbTatamy ONUTYBaHHSA
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xutenis Asctpanii, KaHagu, IHgii, Anowii, Mekcukn, CLLUA Ta
Benukoi BputaHii. YkpaiHka TetaHa Kaneta Takox nigreep-
auna, wo Ha nogopox Ao Manbgisis ii poanHa BuTpatuna
OinbLue, HiX 3a3BMYal BUTpaYae Ha 3aKOPAOHHY BiAMyCTKY,
OCKiNIbKM 32 KapaHTUH BOHM CKy4MIM 33 NOJOPOXaMu: Yo-
TUPW MicAUi Mamke 30BCIM He BMXOOUNM 3 OOMY i BRITKY
2020 p. He nogopoxyBanu — 6epernu cebe.

Micna nangemii gegani GinbLoi nonynsapHOCTI cepen
MaHApiBHMKIB HAOyBaTMMyTb caMe Ti TypW, O Hapasi npo-
NOHYIOTLCS Y NMIOKCOBOMY CEerMeHTI: BiANOYMHOK Y AWKiA Mic-
LLeBOCTi, NOAOPOXi 3 METOK NiKyBaHHA W O340POBIIEHHS,
€TUYHUI TYPU3M i MaHAPIBKY i3 NMPOXUBAHHAM Y NpUBaTHIN
oceni. Kpim Toro, TypMcTu HamaraTuMyTbCs YHUKaTW HaToOB-
niB i Nokauin 3 HagMIPHOK KinbKiCTIO BigBigyBadiB, TO6TO
oBepTypuamy. Ha gymky C. XagcoHa,yci Ui TpeHau cnpus-
I0Tb PO3BUTKOBI €MNITHOrO TypuUsMmyi,.

Ha Takuii cueHapin gyxe po3paxoByroTb YNHOBHUKU Mi-
HicTepcTBa Typuamy ManbgisiB. 3a IXHiMW NporHo3amu, Ha
2022 p. us kpaiHa 3 HaceneHHsm 500 Tuc. ocid npunme
1,5 MnH TypucTiB, WO cTaHoBuUTUMe nuwe Ha 200 Tuc.
MEHLLE PeKopAHOro nokasHuka gonaHgemiyHoro 2019 p. He
MEHLU ONTMMICTUYHO HanalwTOBaHi rpaBLi CBITOBOI iHOYCTPIl
eniTHUX NOOOPOXKEN i TOCTUHHOCTI: BOHM He GapaTbCs Biak-
puBatn HoBi 00'ekT M MapwpyTu. [MpuUMIpoM, Yy KBITHI
2021 p. y Oy6ai BigkpmBcs po3kiwHui rotens SLS Dubai i3
ABOMa naHopaMHuMu GaceviHamu Ha 75 nosepci, a Bxe
CKOpPO TYT Ha WTy4yHOMY ocTpoBi MNanbma Jxxymenpa Bigym-
HWUTb CBOI ABepi cynepriokcoBuii kypopt Raffles The Palm
Dubai i3 maike TpbOMa COTHAMN HOMEPIB, KOXKEH i3 AKUX Mae
Tepacy 3 BugoMm Ha lMepcuacbky 3aToKy. TvM Yacom amepu-
KaHcbka rotenbHa mepexa Ritz Carlton rotyetbca Hagatm Ty-
pvcTaMm Tpu KpYi3Hi SXTU BapTICTo 61n3bko $ 200 MITH KOXHa.
[Ba HOBMX cygHa nnaHyloTb 3anyctutu i B Lind bland
Expeditions, po3LuMpmBLLM NPOMO3MLI0 CBOIX €KCKIMHO3MBHUX
KPYi3iB TakMumu HanpsiMkamu, sik IcnaHais ta MpeHnangis.

lMpoTe NOBHOroO BiAPOMKEHHS €MITHOro Typu3my Liue O0-
BedeTbca nodekaTtn, nonepemkae C. XapcoH. [MiBHiYHa
Amepuka Ta €Bpona BXe BakLMHyBanm noHazg nonoBuHy Ha-
CeneHHs1 1 NOCTYNOBO HabnMxatTbCst 4O TOro PiBHSA LUen-
NeHb, KON 3MOXYTb MOBHICTIO BIAKPUTUCSA, HaBiTb HE3BaXa-
toun Ha wram Omicron. MpoTte B A3ii Ta Adpuui cutyauis
cknagHiwa: gesiki kpaiHu He MoOXyTb 3abe3neunTn gocTaTt-
HbO MaclTabHoI BakuuHadii. Mpu ubOMy BiOHOBMNEHHS TIO-
GanbHoOro Typuamy Ayxe 3anexuTb Big KuTtawo — Hanbinb-
LLIOrO TYPUCTUYHOTO PUHKY Y CBITi. [poTarom yciei naHaemii
KpaiHn Hamaranucst 3HaxoguTu 6anaHc MiXk 340pPOoB'sIM i Frpo-
lWwMMa Ta NpoJOBXYBaTUMYTb pobuTM Ue, BigkpvBaro4u
aBepi anga Typuctis. ToX KroyemM 40 BifHOBIIEHHSA NOgOpo-
Xen 6yayTb piBeHb BaKLMHALIT 1 NacnopTy LenneHb.

BuiesasHadeHi TeHOeHUji BioHOBNEHHS CBITOBOro Typu-
CTMYHOro Gi3Hecy B NocTnaHAEeMINHWIA nepion yHacniaok gii
ABMLLA BiAKNageHoro nonuTy BUSBNAOTLCA | B YkpaiHi. Lien
BMMVB KOAYETLCA AeKinbkomMa TepMiHamMu-Ha3Bamu: y BUi3-
HOMY (3aKOpAOHHOMY), B'i3HOMY (IHO3€MHOMY) Ta BHYTPpILU-
HbOMY Typuami. Hanpuknag, 2021 p. y BWi3HOMY Typu3Mmi
SABULLLE TYPUCTMYHOrO "cnnecky" yHacnigok BigkrageHoro
NonuTy, SIKUIA, 3a AESKMMM OLLiHKaMW, CTaHOBWB B YkpaiHi 6riu-
3bko $ 10 mnipa (Dunina, 2021), 3HaiLNo BigoOpaXKeHHs y
TaKUX Ha3Bax NoMynsApHUX TYPUCTUHHNX OECTUHALLN:

1. Manbdisu, [omiHikaHa. Cnneck UikaBoCTi yKpaiHCb-
KMX TYPUCTIB A0 TaKUX €K30TUYHMX i KOLUTOBHUX TYpiB CTaB
JincHo HecnogiBaHkoto 2021 p. Manbdigu: uen HegelweBun
(M'AKO Kaxyuu) TYPUCTMYHMI HaMpsM Yy nepLuii NONoBUMHI
2021 p. obpanu 24,5 TUC. HaWMX CNIBBITYN3HMKIB i, Y TaKU
cnoci6, ykpaiHLi cTanu 4eTBepTOo0 32 YMCENbHICTHO rPynoto

ISSN 1728-3817

iHO3eMHUX TYpUCTiB Ha ManbiBax, NOCTYNUBLLMCE NULLE Hi-
MUSM, iHAiAUsM i pocisiHam. Mpuknag: ykpaiHcbka deH-6510-
repka AniHa ®peHgin, aka 2021 p. ggivi BignounBana Ha
ManbgiBax: nepLloro pasy BOHa BUpYLUMIA Y POMaHTUYHY
NOAOPOX YABOX i3 YONOBIKOM, @ BAPYre — BXe GinbLUOK KOM-
naHieto, 3 guTMHoOlo Ta 6aTbkamu. BoHa Kaxxe: Ham Tak cno-
pobanocs Ha ManbgiBax, WO MU 3pO3yMiNnn: HEMAE CeHcy
LIyKaTK iHWi BapiaHTK, 0cobnmBO Konu BiNbLUICTb KpaiH 3a-
kpwuTi. omiHikaHa: 3a crnoBamu O. Kynuka, KepiBHMKa me-
pexi TypucTUYHMX areHuin "Moixanu 3 Hamu", Takoro obesry
TYPUCTIB 80 uiei kpainu, sk 2021 p., HIKONM paHiwe He cno-
cTepiranocs: [JomiHikaHa BBaXkanacs 4YMMOCb OCOBNMBUM,
KyAM MEHLU Hix 3a $ 5 Tuc. Ha gBox He noTpanuw. A Tenep
Lie MoXHa 3pobuTu 3a $ 2,5-3 Tuc. Tomy [JoMiHikaHCbKa pe-
cny6nika Anst ykpaiHCbKMX TYPUCTIB yXe cTana MacoBoto fe-
cTuHauieto. MpuynH UbOoro, 3a NOro AyMKO, € AeKinbka: no-
nepwe, y ganekomarictpanbHUX AeCTUHaUiN HUHI Maixe
Hemae anbTepHaTuB; No-gpyre, NPaKTUYHO BCi roTeni y uin
KpaiHi npauooTb Ha 3acagi "Bce BpaxoBaHo"; MO-TPETE, YK-
paiHCbKUX TypuCTiB ctogmn nyckatoTe 6e3 MJIP-TecTiB. Tomy
CTaHOM Ha kiHeub 2021 p. y [lomiHikaHy MOxHa 6yno none-
TiTK 3a UiHy 60—70 TUC. rpH. 3a ABOX Ha 7—9 OHIB i3 NPOXu-
BaHHAM y roteni 4-5* (Drannyk, 2021).

2. 3aHsibap: uen TponivyHu ocTpis 6ing ysbepexoks Nis-
neHHo-CxigHoi Adpukm, SIKMIA € YacTUHOK AepkaBu TaH3a-
Hif, Ha noyatky 2021 p. cTaB cnpaexHboto "Mekkow" ans
YKPaIHCbKUX TYPUCTIB, OCKiNMbKM BCi iHWI gecTuHadii tuny
"3 S" (aHrn. Sea — mope, Sun — coHue, Sand — nicok) 6ynu
3aKpU1Ti Yepe3 KopoHaBipyc, a 3aH3ibap 3anuwaBcs BiOKpu-
TMM, 30KpeMa Ans ykpaiHuis. MNpu UbOMYy CNpUSTIMBUMMU
YMHHMKaMK Gynu: a) CNpoLLEeHHS Bi3OBOro pexwumy; 0) 3a-
npoBagKeHHs npsamux asiapeniciB Knis — 3aHsibap ykpaiH-
cbkolo BromxkeTHoo aBiakomnaHieto SkyUp 3 kiHust 2020 p.
Mpuyomy Takuii Typ OyB HepelweBMM — KOLITyBaB MoHag
$ 1 000, To6TO 30—40 TUC. rpH. Are Le He 3yNUHUIIO YKpa-
THCBbKMX TYPUCTIB, Crparnux 4o NogOpOXen 3a KapaHTUHHUIA
2020 p.: wopaeHHo 3 aeponopTy bopucnine oo 3aHsibapy
BUKOHYBanocsi Aekinbka penciB nirakamu boiHr, siki 6panu
Ha 6opT 200 nacaxwupis. Llen dakT ctaB o4eBUAHNM, KOMK
OOMH i3 niTakiB nonamascs, i YKpaiHCbKi TYpUCTWN 3MyLUEHI
Oynu YekaTu Ha cnpaBHUI MiTak B aeponopTy 3aHsibapy.
Mixx iHWKM, cepen UUX TYpUCTIB BUSBUNOCH UikaBe noa-
py»}oks MonoasT — "Hacts 3 Yxana" (Bigoma Tum, Lo BigMo-
BUMNacsa BUDKDKATW 3 YKpAIHCbKMMU rpoMagsiHamu, SIKUX
eBakyloBanu 3 Lpboro micta Yyepes Covid-iHdekuito, TOMy Lo
i He [o3BONWMM B3ATK i3 cOOOO CBOK cobauyky) Ta ii Yono-
Bik — ronosa MirpauinHoi cnyx6u YkpaiHu. 3aHsibap i Ha
CbOrofHi HanNexuTb 40 NONyNApPHUX TypiB B ApuKy, AKi BCi
6ynu poskynneHi Ha HoBopiyHi cBaTa 2022 p., He3Baxaruun
Ha wrtam OMIKpOH, Skui ynepLue 6yno BuasneHo y lMiBaeH-
Hin Adbpmui, Xxo4a TypareHcTBa MOCTINHO pagATb He 3Ainc-
HIOBaTW paHHE GPOHIOBAHHS TYpIB, LWOO BUKIMIOYUTU Hene-
penbadvyBaHi ob6ctaBuHN. TaH3aHis | 3aHsibap i HUHI nepe-
OyBaloTb y N'ATIpUi HAWNOMYMAPHILIMX TYPUCTUYHNUX Hanpsi-
MKiB cTaHOM Ha 2022 p. Xo4va O. Kynuk 3a3Havae, Lo SKLO
B [loMiHikaHi Hemae noraHux rotenis, To B TaH3aHii — sk no-
LaCTUTb, OCKINbKW B Ui KpaiHi Ay>Ke PisHWUI BiNOYMHOK, SIK
CTOCOBHO GroaxeTy, Tak i akocTi (Drannyk, 2021).

3. TypeuyuHa, €aunem, OAE — Ui nonynsipHi paHilwle Ha-
npsMkn 6ynu npmusynuHeHi 2020 p., ane konu 6yno 3HATO
obMmexeHHs Ha B'i3f ykpaiHcbkux TypucTiB ynitky 2021 p.,
TO TYPUCTONOTIK LUBUAKO BiQHOBUBCH, i Y YEpPBHi — CeprHi
2021 p. i3 aeponopTis Kuesa (bopucnine) Ta JlbBoBa LWo-
OEHHO Ha KypopTu TypeydnHn 34iMCHI0BaNocd rno gekinbka
pencis. lNpu UbOMY YKpaiHCbLKMM TypucTaM HaBiTb He
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nepeLuKoaunn MoOXeXi Ha TypeLubKuX KypopTax, fKi cTa-
nueca nocepep cesoHy. CtaHoM Ha kiHeub 2021 — noyaTok
2022 TypeuunHa n OAE 3anmanu gpyre micue 3a nonyns-
PHICTIO cepell yKpaiHCbKUX TypucTiB, a €runeT cTaB Haw-
NonynsipHiLLIO AeCTUHALE, X04a BiANOYMHOK TYT, 0COb-
NMBO Ha HoBOPpIYHi cBATa, BapTyBaB 3HA4YHO AOPOXYE, HiXK
pik Tomy (Drannyk, 2021).

Y B'i3HOMy Typur3mi B YKpaiHi BigknageHui nonuT npums-
BiB 4O MpPVHaMMHI 4BOX BUMAOKiB OBepTypu3My (Ue Bigno-
Biib Ha NUTAHHS, YN MOXINBUIA OBEPTYPU3M B YMOBaAX NaH-
aewmii Covid-19):

1. Micue TypucTiB i3 Binopyci, siki B MUHYNNX pokax,
0Cco0nMBO BMITKY, 3yNUHANUCH HAAOBrO B MEPEXEBUX roTe-
nax Kveea, Opecw, JlbBoBa Ta 3akapnatts, a 2021 p. 3HU-
KNy BHACMiAOK NPUMNMHEHHS! aBiacronyyYeHHsl MK HalMMu
KpaiHamu, 3anHanu Typuctu i3 Caydiecbkoi Apasii, Kamapy
ma O6'e0HaHux Apabcebkux Emipamis, ockinbkn 3axigHa
€spona byna 3akpuTa Yepes Covid-19, a YkpaiHa aAnsa Hux
cKacyBana Bi3u Ta, 4O TOro X, BiKpUnucsa npsami perynspHi
aBiapevicy 3 unmm kpaiHamu (Yarosh, 2021). Bouu igyTb o
Hac, TOMY LLO He4OPOro, CMayHo i IPOXONOAHO (B HUX BITKY
Temnepartypa noeitps +50 C°y TiHi), 4O TOro X, Le HOBWI
ANs HUX Hanpsamok. YNiTky 2021 p. ui TypucTn npuikmxanm
B YKkpaiHy, 3okpema o Kuesa, JlbBoBa, Ogecu 1 bBykoBens
yacTo, HagoBro, 3 pogumHamu no 18-19 oci6, 3acensanucs y
Jopori roteni TacTaBunu CBOI NiABULLIEHI BMMOrK (Hanp.,
000B'sI3KOBY HasABHICTb bifge y BaHHi KiMHaTi rotento, Big-
NoBiAHO AesiKi roTeni Mycunu 3A4incHIoBaTN PEKOHCTPYKLiL0
nig BMMOrM caygisuiB). Y roTenbHUX pectopaHax apabcbki
TYPUCTM BUMaranu xansinbHoi ki (M'co kopiB i oBelpb, BU-
poLueHunx i 3abuTnx 3a Npasunamu icnamy, sikuin 3060B'a3ye
MyCynbMaH BUMOBNATU iM'a Annaxa nepep 3aboem TBa-
pvHU — nNuLe Togi ue M'sico byae 6rnarocnoBeHHe 11 [O3BO-
neHe Ansi CnoXvBaHHs). AKLLo Takoi He 6yrno, obupanu Be-
retapiaHcbke MeHH0 i nicHUI 6opLy. JTbBIBCbKi pecTopaHu Ha-
BiTb MPOBENW PO3BIAKY, XTO B PErioHi BUpOGNse xansinbHy
Ky 3 TMM, WwWo6 3amoBnATH ii ANsA rocTten cayaisuiB (BUSBK-
Nnocb, Wo 3 UMM y JIbBOBi Benvka npobnema). B iHwomy
NbBIBCbKOMY rOTENbHOMY pecTopaHi Ha "LBeacbKin NiHii"
Nno3Ha4mMnu Tabnmykamm cTpasu, siKi He MiCTSTb CBMHUHW, a
B MEpPCMeKTMBI NNaHyloTb NPOMNoHyBaTu apabCcbkuMm Typuc-
Tam xansnbHe M'ACo, a TaKoX He foAaBaTh Y KOHOAUTEPChKI
BMpPOOM YM COoyCU ankoroneb.

Y MycynbMaH XxasisifibHO Ha3WBaETbCS Xa, Lo J03BO-
neHa o BXWUTKY, NpY LUbOMY € NeBHi 0OMexeHHs, npnbnu-
3HO Taki cami, sIK i B iHLIMX penirisix: He MOXHa ICTn M'sico
TBapWHM, sika NoMepIa CBOED cMepTHo abo B pe3ynbTari He-
nepefdayeHnX 30BHILLHIX YUHHMKIB — MOBEHI Y NoXxexi. 3a-
60poHeHo 3abumBaTh TBapuH 6e3 MeTu i 6e3 BXXMBaAHHS iMEHI
Annaxa, BX1BaTW B XXy XBOPWX TBAapWH Ta BariTHUX Camok;
OaxxaHoO TakoX, LWOO6 TBApWMHM He Bauunu, ik 3HULLYOTb iH-
wmux TBapuH. CyBOpo 3ab6OpPOHEHO BXMBATK SIK KXY KPOB,
ToMy Ans 3abot xyaobn He MoXHa BUKOPUCTOBYBaTW ene-
KTPUYHWIA CTPYM, OCKiNbKX MpY LibOMY BiaOyBaeTbCA po3puB
Kaninspis i BUHMKaE KPOBOBUNMB Y TKaHWHaX (iHWWMK cro-
BaMu, KPOB He 3MMBAETbLCS, a MPOCOYYE M'SICO | BOHO nepe-
ctae 6yt xananbHuMm). Takox MycynbMaHam 3abopoHeHo
ICTW CBMHWHY i MPOAYKTWN, BUrOTOBMEHI Ha ii OCHOBI, HaBITb
KON CBMHWMHU B HMX MiCTUTbCA 30BCiM HebaraTto. [o peui,
TOYHOrO BU3HAYEHHS, YOMY MyCyJibMaHaM 3a60pOHEHO icTu
CBMHUHY, HE Mag€, ane € NpuNyLLEeHHN: AesKi BBaXalOTb, LU0
CBUWHS — He YyMcTa TBapuHa, a [innokpat rosopus "Tu € TuM,
wo T iX". [Jo MycynbMaHCbKOi (Ta iyaencbkol) penirii Len
BMpa3s yBilwoB GykBanbHO. He BUKNIOYEHO TaKOX, Lo 3a60-
poHa Ha CBMHEN BUMNMMBAE3 Takoro TBepmkeHHs KopaHy:
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"Town, Koro npoknse Annax i Ha Koro BiH po3rHiBaBc4, i 3po-
OB 3 HMX MaBn i cBUHeN ...", TO6TO NoigaHHsA CBUHWHK piB-
HOCUITBHO BXUBAHHIO B XXy NpoknATMX borom. € we npuny-
LLIEHHS, IO BUMNMMBAE 3 MONepeaHbOro: CroXWBaHHS CBU-
HWHK 3a60POHEHO 3 TiET MPUYMHM, LLIO OpPraHi3m L€l TBApUHM
Oinblue, HiX iHWKX (He paxytoun Tiei camoi maBnu), nogiot-
HUM 0O NOOUHK; OO TOro X CBMHI XBOPIilOTb Ha Ti cami He-
ayru, Wo i nogun, a Aeski napasnTu, LWO XUBYTb Y CBUHSX,
He MMHyTb Nifg Yac TepMooBbpobKM — TOOTO CeHC Y L 3abo-
poHi HanesHo € (Karelov, 2021).

Baranom ynitky 2021 p. YKpaiHy BiABidano noHag
30 Tuc. TypucTiB 3 apabebkux kpaiH. MNaHi B abasx, Lo nos-
HICTIO 3akpuBae 06nMYYs, Ta iXHi KaBanepu y CBITNMX KOC-
TIOMax cTanu 3BUYHMM BUOOBULLEM Y NITHI Micaui 202 p. Ha
KniBcbkoMy XpeLlaTuky Ta Ha nnowli PuHok y J1bBoBI, a ro-
Teni B Kapnatax HaBiTb noyanu nepeknagatiu MEHI pecro-
paHiB apabcbkolo MOBO. YKpaiHy apabcbki TypucTu Bigk-
pvnu 3 nerkoi pyku 6norepa, sikmin nobyeae y Kuesi i onucas
MicTO, sk "Hegopory €spony”, Tm binbLue, Wo "gopora €s-
pona" Ansi 3amMoXHuX apabcbkux TypucTiB Byna "nig 3am-
kom" yepes Covid-19. TxHiin cTunb nogopoxeit — GinbLue Wwo-
niHry, MeHwe ekckypcin. Lie nepuli 6arati 3akopAoHHiI Typu-
CTU, SIKUM, ANs Npuknagy, MoxHa 6yno "npogatn" nbBiBCh-
kv gou. CayaiBcbki TypucTv Munysanucs npupogoto, o-
Bro cuzinu y napkax. lMogopoxysanu BOHU BEMUKMMUW poau-
Hamu — HaBiTb No 18—19 oci6. Ha gymky ronosu O6'eaHaHHs
YYaCHUKIB PUHKY Typuamy YkpaiHu A. TapaHeHKo, TypucTm 3
apabcbkux KpaiH — Lie MOPATYHOK NS YKpaiHCbKOro TypusmMy
B ymoBax naHgemii Covid-19. Bucoka nnatixocnpomox-
HiCTb Jo3Bonuna iM BuTpadaTu B Ykpaini no $ 2,5 Tuc. 3a 5—
7-AenHHy noisaky. [dani no JlbBOBY BKa3ytoTb, WO 3a Jo0y Y
MiCTi Lii TypucTu BUTpayanu no $ 1 Tuc., a aBiakBUTOK B OAMH
6ik o6xoamecs B $ 700 (Dorotych, 2021). BignosigHo 3a ni-
THi ce3oH 2021 p. 3apobiTok YkpaiHu Ha roctsx 3i Cxoay
cTaHoBuB noHag $ 100 MnH; BOHM 3aGpoHI0BanNM Micus B ro-
Tensax Kuesa, JlbBoBa, bykoBens i Ha BepeceHb — XKOBTEHb.
Busasunucsa i npobnemmn obenyroByBaHHs TypucTie 3 apabeb-
Kux kpaiH.Lle, Hacamnepepn, 6pak rigiB, Ski 3HaTb apabCcbKy
MoBY, 0co6n1Bo y J1bBOBI. A LLie cayaiBLi KaTEroOpUYHO He Mto-
OnATb NiLWMX eKCKYPCiN LLEHTPOM MICTa: Y HUX HE MPUAHSATO
Garato xoouTu MilWwKkW, TOMYy Yy nbBiBCbkux "YHymo-Oyci” Ta
"Yyno-noisai" 6yae "o3Byyka" ekckypcii apabCbKol MOBOIO.
CaygiBLiB TakoX LikaBnATb NOi3AKW y KapnaTu: KoxeH apyrum
TYpUCT i3 Ljei kpaiHu nicns JlbBoBa MaHapye Ao bykosens.

2. Micmo YmaHb — 2021, wo o3Hayano npubyTtTa 00
YMaHi B KiHUji BepecHs 2021 p. Ha cBATO eBpencbkoro 5780-ro
(3a iynencbkum kanengapem) Hosoro poky Pow xa-lLllaHa
peKopaHOI KinbkocTi xacuais — noHag 50 Tuc., wo B 15 pasis
GinbLue Hix 2020 p. AKWwo MuHynuI pik 6yB onsa HUX HeBAa-
nMm, TOMy Lo Yepes nokaayH im 6yno 3abopoHeHo B'i3g Ao
YKkpaiHu, TO BepeceHb — no4yaTok XoBTHA 2021 BusBMBCSA
CpUATAMBUM ANS NO4OPOXeN B YKpaiHy NanoMHUKIB bi3 |3-
painto — 6e3 nokgayHy (Skuin NoYaBcs NidHile — y nuctonagi
TOro camoro poky). Pow xa-LLlaHa 3a iHiyiaTnBolo npe3nge-
HTa B. 3eneHcbkoro oTprmas B YKpaiHi cTaTyc HauioHarnb-
HOro caTa, ToMy M. YmMaHb 2021 p. nepexuno crnpaBxXH
HaBany xacuaiB. Xacugm Hanexartb 40 OpTOAOKCanbHOI ri-
1K1 iyaaiamy, 3aCHOBHWK AKOT LlaamMk HaxmaH noxoBaHuni B
YMaHi. [Insa KOXXHOro xacmga-4osnoika nobyBaTy Ha Moruni
uaguka HaxmaHa B iyaevicbkuin HoBui pik o3Havae npo-
LLIeHHS BCiX rpixiB 3a pik MUHYMUIA Ta LWacTHa Ha pik ManbyT-
Hin, ToMy xacuam 3 I3painto, CLWA, 3axigHoi €Bponu Ta iH-
LUMX KpaiH cBiTy Bxe 30 pokiB (3a paasHCbKMX YaciB Taki no-
[OPOXi By HEMOXNMBUMMN) 3'DKIKAIOTLCS Ha L0 AaTty oo
YmaHi. Xacugn nepeBaxHo nogu He GigHi (mpumipom, y
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M. AMcTepgam, ronnaHais, BOHU KOHTPOMOWTb YCHO TOPri-
BNIO AiaMaHTamMu Ta anMasamu), a crnosa "AsKy" BOHU He
BXMBAKTb, OCKIMbKMA 3HAKOTh, IO 3@ KOXHY NOCMyry cnig
nnatutu. Lle BpaxoBylTb MeLkaHui M. YMaHi, 6epyyu
nnary 3 HUX 3a Taki NoCNyru, sk, Hanpuknag, nokasartu noT-
pi6Hy Bynuuto ($ 5), niaHectw Banisy ($ 10), npoaoatu kpo-
NsYy LWanky, ocKinbku xacugy Tpeba BAArHYTU Ha rornosy
wocb nyxHacte ($ 30-50). | B3arani micuesuii 6asap 3 npu-
i30oM xacuaiB nepexogunTb Ha aMepuKaHCbKi Jonapu Ta
iHWi UiHM (NpumMipom, NiTpoBa MNNsLWKa KOKa-konu npopa-
€TbCA xacuaam 3a $ 5, y Tol yac Ak AN MiCLEBUX XUTenis
Hanin KoLITye 3BUYaliHi AeKinbka AecsTKiB rpH.). MNpu upbomy
xacvamn nobnate TopryBaTtMcA(SK MiHIMYyM, Ha MiBrOAWHWM).
Ane ocTaHHIM YacoM BOHMW CTanu XWUTPILLMMKU — 3a MOKyn-
KaMu AayTb 0O cynepMapkeTiB. Takox 3apobnsitoTb Ha Xa-
cugax MicueBi TakCUCTU, BITACHUKK roTenis, 3aknagis Maco-
BOr0 XapuyyBaHHS, NpoAaBLli Ha pWHKax Ta B MarasuHax.
CBoto BapTiCTb Mae i nixkko-micue Angd xacvaga — we Heaa-
BHO Lie cTaHoBuno $ 100 / noBy, a HuHi —Bxe $ 200. Xacuam
npuixakaoTe NpubnnaHo Ha 10 gHIB, OTXXe MOXHa nopaxy-
BaTu, Akoto Oyae kiHueBa cyma. XKuteni YmaHi 3gatoTb xa-
CcvMAam Ha Len nepiog CBOI KBapTupu, Ae CTaBnsiTb ABOMO-
BEpXOBi 3ani3Hi NiXka: sKLWO ue ABOKIMHATHa KBapTupa, To
BOHa 30aeTbecs 7—-8 xacugam, a cami xasdi nepeikmxarTb
00 poaudiB y cerno. Ane kBapTupa nicns nepebyBaHHs xa-
CVAIB Mae XantrigHun BUrnsa, ockinbku BOHW He Npubupa-
10Tb 3a c0600 — iM Lie 3abopoHsie ixHa peniris. Moruna ua-
Avka HaxmaHa posTalloBaHa Ha CTapoMy €BpPEenCcbKOMy
LBUHTapi YMaHi — y caMOMy KiHLji rofoBHOI Bynuui micta —
Mywkina. Jani ykpaiHcbka NPOBiHLis 3aKiHYYETLCS | NOYMHA-
€TbCA CyUinbHUIA "Epycanum”: TyT YTBOPUBCA LiNUA xacma-
CbKMI KBapTamn 3 Hanucamun Ha iBpiTi, KoWepHUMK ifanb-
HsaMKM (Hanbinblwa — Ha 10 Tuc. ocib), rotensmu Ta npueaT-
HUMK OyaouHKamu, UiHa sikux OOPIBHIOE UiHaM Ha Xpela-
TuKy. Byoyetbca Hanbinblia B YkpaiHi cuHarora. Ane micub
NPOXWBaHHSA ANS XacUAiB YCe OQHO HE BUCTAYa€e i BOHWN 3My-
LLEeHi opeHayBaTu KBapTUpW. Y Takui cnocid >xuteni YMaHi
3apobnATb Ha xacupax 3HauvHi kowTun. MNMuTaHHSa nepeby-
BaHHs Xxacufie B YMmaHi Ha eBpencbkuin Hosuin Pik ysro-
OXeHO 3 ypsaoM I3painto, skvin HanpaBsnsie Cloan Ha uewn
TepMiH CBOO Moniuito, LWo TICHO CRiBNpaLIoe 3 YKPaiHCbKOH.
Lle fo3BONSIE YHUKHYTU MOXIMBUX KOHAMIKTIB i CYTMYOK,
NpyvyoOMy 3a CEepPIO3Hi NOPYLLEHHS Xacuaam 3arpoxye ge-
noprauis 3 YkpaiHm 6e3 npaBa B'i3gy Ha HacTymHUI pik.
2021-ro poKy Bce X He obinunocs 6e3 ekcuecis: 6yno 3adi-
KCOBaHO AEKiNbKa NoXex, 3aTpumanu xacuais i3 "TpaBkoto”,
rBMHTOKPUIT CaHaBiaLii eKCTpeHo rocnitanisysaB nanom-
HUKa, WO TSKKO 3axBopiB, A0 Kuesa. AKWO paHiwe xacnau
Cenunnck KOMNakTHO 6inst Mornnu HaxmaHa, To Ha CbOroAHi
BOHW 3anOBHIOKTb Malxe BCi panoHn YmaHi. barato 3 Hux
HWHI NPUDK@XKaOTb 40 YKPAiHM He TiNbKK Y crpaBax OyXOB-
HUX, ane N Ha gelleBuii, NOPIBHAHO 3 I3painem Ta iHWMMK
KpaiHamu, LWoniHr, nikyBaHHA, cna-o6cnyroByBaHHs, TO6TO
KpiM NanomMHuUTBa B YMaHi OTPUMYIOTb PO3BUTOK i iHLWI Ha-
npsiMU Typr3my 3i 36inbLUEHHSIM 3aranbHOi KiNbKOCTi iHO3e-
MHUX TypuCTiB. Ha xacupgax moxe 3apobnatu i gepxasa,
AKWO nobyaye TyT rotenbHy 6a3y, BiAKPUE KOLLEPHiI pecTo-
paHu, 3abe3neynTb XxacugiB KOLLEPHOH KEK Ha 3BOPOTHUN
LWNAX (KOLIEPHi CTpaBy MOXHa CTBOPUTU 3 YKPaIHCbKMX Npo-
[OYKTIB, ane npuroToBneHnX B 0COBMMBMI Cnoci6) ToLLo.

"OcKinbKkn KpoB CUMBOSI3YE XUTTS | € CBALLEHHO, Bor vepes
cBoe CnoBo 3ab0opoHMB icTW, NUTK abo BXMBATU KPOB Y Byab-aKun
iHWKI cnoci6. Konv 3abuanu TBapuHY Ha NoXwuBy, KPOB Mana 6yTu
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Y3arani kowepHa KyxHsi, nputaMmaHHa iyaencbkin penirii,
nepenbayvae AoBOMi CyBOpi 0OMEXEHHS! NOPIBHSHO, HaMpu-
Knag, i3 XpUCTUSIHCbKOK penirieto. 3okpema, 3abopoHs-
€TbCS CMOXMBATU ANLSA NTaxiB 3 04HAKOBO FOCTPUMM YM Ty-
nMMKM KiHusiMu. Lle Moxe Bugatucs AVBHUM, aneHacnpaegi
BCE MOSACHIETBLCA OyXKEe MPOCTO: ANUS Takoro 3paska 3Bu-
YalrHO HamnexaTb XWXXUM MNTaxam, a CNoXNBaHHSA XXX NTa-
XiB MOXe, 3riAHO 3 iyAenCbKkuM BipyBaHHAM, nepeaatu mio-
OSM arpecuBHiCTb UMx nepHatux. OTKe NpaBOBipHUM €B-
pesam MoXHa icTu nuiie kowepHy ibXy. Crnoso "kowwepHun"
MOXHa nepeknacTu sk nigxoaawmn”. TobTo ixeto, nigxonsn-
Lo AN €BPeiB, YBAXAETLCA M'ACO TiNbKU TUX TBApPWUH, SKi
€ OAHOYaCHO MapHOKOMUTHUMK Ta XYWHUMW, MPUMIPOM,
OBeLb, ONeHiB, Xnpadis iCTU MOXHa, a CBMHEWN | beremoTiB
yXe Hi, OCKiNbK/ BOHW NApHOKOMUTHI, ane He XyWHi. 3anuis
TEX ICTU HE MOXHA, XO4a BOHM HE MAPHOKOMUTHI, Xo4a, Big-
nosigHo o bibnii, xynHi.

[lye BaXnNnBUM acnekToM B iyAEeNCLKIN KyXHi € npuro-
TYBaHHS KOLLEPHOroO M'sica: LWOXEeTU, TOOTO NPOodheCilHi pis-
HMKK, CnoYaTKy MatoTb NEPEBIpPUTU TBAPUHY Ha BiACYTHICTb
Oyab-Akux XBOpo6; Aarni BOHW NOBWHHI BMITK 3abusaTtun Xy-
[oby y Takuin cnocib, wo6b TBapuHa nomupana 6e3 6onto (yBi
CHi); M'SICO B KOLLHOMY BUMAAKY HE MOXHA KONOTU HOXEM, a
cano Ta Xunu o0O0B'A3KOBO Cnia BMAANUTN, OCKINTbKN BOHU
He KOLLEPHi; yCsi KpoB Tex Mae OyTu Bunuta Ha 3emnio(iy-
Jeincbka penirisi, ik i XpUCTUAHCbKa, 3a00POHSE BXMBATK
KpoB Yy iKy)'. TaKox >KOPCTKi OBMEXEHHS B XaCUACHKIN KyXHi
CTOCYIOTbCS | MOPEnpPOAYKTIB: ICTU JO3BONSETLCA TiNbKK Te,
LLIO Ma€ NyCKy Ta NNaBHWKKU, TOBTO puby y Ynctomy BUrnsaai,
BiAMNOBIAHO 3 iyAENCbKOro MEHK BUKITHOHYAKTLCA MOJSTHOCKN
1 pakonogibHi. € B iyaenchbkin penirii i TakazabopoHa: "He
Bapwu ko3eHsa B mornoui matepi noro" [Buxia 23 : 19], nopy-
LeHHs SIKOT 03Havae "3HeBaXkaTu BCTAHOBMEHUN | 0cBAYe-
HUIA Gorom 3B'AI30K MiX MaTip'to i Mmansm".TakoX BUKOHaH-
HSILbOro 3aKOHY 3axuLLano noaen Big 6esrny3anx penirin-
HUX 3BMYaiB JOBKOMWLLIHIX HapoaiB. PaHiwe Oyna e 3a-
©OpOoHa KUN'ATUTM MOJTOKO, aJ)Ke BOHO Mae 3B'A30K 3i CBOIM
OKepernoM — KOpOB'AYMM abo KO3f4MM BUM'SIM; yBaxa-
nocb, WO KMM'ATIHHA "3incye” xynoly, 3HM3WTb Hagoi un
B3arani no36aeuthb ii monoka (Karelin, 2021).

I3 2017 p. xacuguM MawTb cnnadyyBaTu TYPUCTUYHUIA
36ip — 5 % Big MiHiManbHOI 3apnnaTti B YkpaiHi. YMaHCbka
Micbkpaaa BcTaHoBWna Ha 2021 p. MakcumarbHy CTaBKy Ty-
pucTuyHoro 36opy 3 iHo3eMHux TypucTie — 300 rpH/goby 3
MNIOANHY 32 YMOBW, LLIO BOHa MPOXMBAE y npusaTHomy Oyam-
HKY, i 150 rpH — AKLWO npoxuBae B o(ilinHO 3apeecTpoBa-
HOMY roTeni, Wo cnnadye nogaTtku. [Ansa m. YMaHi xacngm —
[OAaTKOBE HAaBaHTaXEHHA Ha MicbKy iHpacTpyKTypy
(BORO-, €EHEpronocTayaHHsi), a TakoX Ha BMBI3 cMiTTH. [ep-
XaBa I3painb rotoBa 6paTi yyacTb y CRiflbHUX 3ycUnnsx 3
BMPILLUEHHS LUMX NMUTaHb — NPO Lie OMOBWIIUCH Y NMOCOSbCTBI
YkpaiHu B I3paini 3 MeToo po3BUTKY M. YMaHb SIK MiXKHapo-
[OHOro UeHTpy nanomHuuTea xacuais. Y kiHui 2020 p. y Bep-
XOBHii pagi YkpaiHn OyB 3apeecTpoBaHWI 3aKOHOMPOEKT
Ne 4426, y akomy nponucaHi Kpoku Anst CTBOPEHHSI Takoro
LeHTpy. Y mexax "Benukoro 6yaiBHMUTBA" YMaHb NOBUHHA
cTaTv ogHUM i3 "25 marHiTiB" KpaiHu — us iHiliaTnea mae me-
TOW nonynspu3adilo YkpaiHn ana TypucTis. BignosigHo B
YMaHi nepenbayanocs 36ygyBaT MidkHApOAHUI aeponopT,
BEPTOMNITHUA MangaHuuk, komnnekc "ManeHbkuii €pyca-
nuMm" 'y cknapi iCTOPMYHOrO My3elo | Mapky, CMITTe-

BUNWUTA Ha 3eMJt0; Y Takui cnocib XuTTa TBapuHM Bigaasanocs Ha-
3ag borosi, a ntoan cnoxueanu nuwe m’'sico [Jlesit 17:11, 12].
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nepepobHOro NiaNPUEMCTBA, @ TaKoX PEKOHCTPYHOBaTh CU-
Harory, MiCbki Mepexi BogomnocTayaHHsa 1 kaHanisauii, 3a-
nNpoBaAuTK HOBI @aBTOBYCHI 11 3ani3HWYHI MmapwpyTu. Xuteni
YMaHi ouiHTE ManbyTHE MicTa 3 OMTUMI3MOM, OCKiNbKU
BNaga po3yMie, LLO LLOPIYHUIA NpUi3a Xxacuiis — Le Benunye-
3Hi HagXomKeHHs1 0o GroakeTy kpaiHu (Yakovenko, 2021).

HoBuHKoO TypucTUYHOro ce3oHy 2021 p. y BHyTpiLL-
HbOMY Typu3mi YkpaiHm ctaB npoektCamino Podolico, skun
npeseHtyBanu 15 nunHa 2021 p. y BiHHWUI. 25 nunHa —
OeHb cBaTOro AkoBa, 40 MOLLiB siKOro B lcnaHii npoknageHo
OECATKN €BPONENCHKMX MNiLOXiAHUX MapLlpyTiB — KamiHo,
AKUMUN LLOPIYHO NPOXoAATb TUCAYI NiNirpuMmiB i TYpUCTiB.Y ni-
Tky 2021 p. wmaToyok KamiHo 3'ABuBCS i B YKpaiHi — ue,
BNnacHe, i € Camino Podolico. B IcnaHii po3tawoBaHa TpeTs
nicna €pycanumy Ta Pumy kaTonuubka CBATUHS — MICTO
CaHtbsiro-ge-Komnoctena, B LeHTpi sikoro — cobop CeaToro
AkoBa, y sikomy 36epiratoTbca Mol AkoBa 3eBeaeiBa, of-
Horo i3 12-Tu anoctonie Icyca. MNicna BockpeciHHA CuHa bo-
Xoro AkiB BMpyLWMB nponoBigyBaTnboxe croBo Ha |6epin-
CbKMI MiBoCTpiB, B IcnaHito. 3a gekinbka pokiBCBOro cry-
XiHHs1 AkiB noBepHyBCs Ha KOaencbKy 3emnio, ge 6yB cTpa-
YeHu 3a Haka3oM uap4a Arpinnu |. Y4Hi AkoBa noknanu Tino
[0 YOBHa, SIKMI 3a Aesikuii Yac npubuno ao 6eperis Maniuii —
MiBHiYHO-3axigHOi YacTnHM Icnanii. JoBruin yac Ha MoLi
CBATOr0 He 3BepTanu ysary, noku B IX cT. iX He 3HaNLIoB
MOHax-BianoaHuK. Molli nepeHecnn A0 HEBENUKOro micta
CaHTtbsro-ge-Komnoctena, wo 6yno HasBaHe Ha WOro
YecTb, e M BigaalTb MOLWaHy i Ha CborogHi. A Lo, CBATUN
Akis xoams no YkpaiHi? Take nuTaHHA cTaBunm GaraTo nio-
Ael, AMBYIOYNCh MOSIBi MEPLUOro LUMAaTOuKa LibOro LUMAXy Ha
npocTopax Hawoi kpaiHu. Hacnpaegi, He fAkiB xoaus, a Ao
MNOro MOLLiB iWnu i nAayTb NanoMHUKK-Ninirpumu. MNpu usomy
nasioMHUK MOXe po3noyaTi cBoe KamiHo 3 4OBINbHOI TOYKM,
HaBiTb 3 NOpory BNacHoro 6yanHky. Y Takui cnocib mepexa
MapLLpyTiB CB. AKoBa po3pocracs Bcieto €Bpornoto i nporns-
rae Big OOHI€l KAaTONULBKOT CBATUHI, KOCTENa Yn MOHaCTMPS
00 iHWOoro, nocTtynoBo Habnwxkytouncb 0o CaHTbsro-ge-
Komnoctena. OcTaHHIMM pokamu Ui LWNSXW CTany He Tinbku
NanoMHULbKUMW, ane 1 KyNbTYPHO-TYPUCTUHHUMU, HUMUMNE-
pecyBalTbCs He TiNbKW 3a peniritHumMu MoTuBamMu, ane h
NpOoCTi TYpUCTK, AKi NparHyTb Ginbl npegMeTHO nNobaunTu
KpaiHy. YkpaiHusim Tex cnogobascst Takvi cnocibé nogopo-
XKEen: LOoPIYHO WNAXOM CB. FlkOBa XOASATb BXEe He COTHI, a
TUCsaMi ninirpumis 3 Hawoi kpaiHn. 3okpema, 2019 p. oo co-
6opy npuiwnu 1052 ykpaiHui. Hanbnwkdi oo Ykpainn map-
wpyTtn KamiHo € y Hawmx 3axigHux cycigis — MonbLwi Ta Cno-
BayyuHi. Lle o3Havae, Wwo 3 YkpaiHu MoXxHa npoknactu no-
Ai6HI wnaxu. Ocobnmeo NorivyHo Le 3pobutn Ha TEPUTOPINX,
e paniwe 6yna Piy Mocnonuta, ocKinbkn TYT pO3MiLLy-
€Tbcs 6arato KaTonMLbKNX KOCTENIB | MOHACTMPIB, Yepes AKi
MOXHa MPOKMacT! MapLupyT.

Mpoekt Camino Podolico, akuin npeseHTyBanu y BiH-
HUUi, Mae mapwpyT BiHHMUs — Kam'aHeups-TNoainbcbknii.
MpoekT peanisytoTb Micbka paga MmicT BiHHuui Ta Bapy, Te-
puTopianbHi rpomaan BiHHULEKOT Ta XMenbHULUBKOT obnac-
Teln y Mexax naptHepcbkoi nporpamu "KynbTypa. Typuam.
PerioHn" YkpaiHcbkoro KynbTypHoro goHay Ta [lepxaBHoro
areHTCTBa po3BUTKY Typuamy B YKpaiHi (Savina, 2021). Lien
NPOEKT MOKMNaB Mo4YaToK NEPLLIOMY NMOBHOLIHHOMY yKpaiHCh-
KOMY MilLOXiQHOMY MapLUpyTy, CTBOPEHOMY 3a MOAENM
wnaxy c.. Akosa (Camino de Santiago). MapLupyT Tinbku
3anyckaeTbCs, LLie HeMae PO3MITKW, Ky NnaHyBanocs 3akiH-
4T BoceHn 2021 p. Y3roaxyeTbcs OCHOBHa W anbTepHa-
TMBHA YacTuHM MappyTy. MNepLi TypucTu, Ski HAM NPOXo-
OsiTb, 3a0e3ne4vyoTb 3BOPOTHWUIA 3B'S30K, LWOG yTBOPMBCSA
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onTUManbHUKW, 3pPYYHO MPOXigHWMK, BapiaHT MapLIpyTy.
Camino Podolico no4nHaeTbes y BiHHMLI, y kocTeni CeaToi
Lisn Mapii, gani wnsx sege 4epes HiBaHb, bpainis, XKme-
puHky Ta Bap go Kam'saHus-lMoginbcbkoro. [MpoTsxHICTb
Camino Podolico — 6nm13bko 250 km; MapLupyT npoknageHo
OPYropsiAHMMK JoporamMy Ta CTeXkamu, MoB3 KocTenu Ta
CTapOBUWHHI NOSMbCbKI MAETKN, Yepe3 naHAaladTHI Napku,
nons Ta nicn.YanBnsa4umchb Y ManbOoBHUYI MiCUst YKpaiHChb-
koro lloginns, mMoXxHa no-cnpaBXHbOMY nobaunTu Kpacy
CBOEI KpaiHW, NO3HaMoOMUTUCH 3 PISHOMaHITHUMKU Tpaaumui-
AMuK, nocninkyBatnce 3 nogemn. OTxe, Le He CTiNbKu peni-
MAHWA MapLUPYT, CKiNMbKN KyNbTypHO-eTHOrpadiyHuin — ang
ninirpymie i 3BUYaHKUX TYPUCTIB, AKi NparHyTb BUNpobyBaTu
CBOI CWnK, OisHaTUcA 1 nobaunTu LWOCh HOBE Y BracCHIl kpa-
THi. Yci 6axarodi NpoT1 MapLUpyT MOXYTb OTpUMaTh NacnopT
ninirpyma y BiHHuui (y kocteni Ceatoi [isn Mapii AHronscb-
koi), abo y Bapi (y Bapcbkinn nybnivHin GibnioTtewi Ta kocteni
CaAToi AHHK). [10g0POXKYHOUMM LIMM MapLUPYTOM Y MEBHUX Mi-
cuax 6yayTb CTaBUTU NevaTku B "nacnopTi ninirpyma"(ue mo-
XKHa 3pobuTK y Xpamax, KynbTypHUX 3aKnagax i MicLsiX Houi-
BMi — rotensix Ta MoHactupsx). Y mictax bap i Kam'aHeub-INo-
OiNbCbKMIA Ninirpumam, ki NpornayTe MapLUPYT MiWwku i 36e-
pyTb A0 cBOro "nacnopTta ninirpuma” BignosigHy KinbkicTb ne-
yaTok, Oyae BMaaBaTUcs cepTudikat Npo NPOXOOXKEHHS Ma-
pwpyTy. Takox € 4OMOBMEHICTb 3 AeKinbkoMa My3esamu Ka-
M'aHug-lMoainecbkoro, Wo ninirpum 3 uum cepTudikatom
3MOXe Be3KOLUTOBHO BifBigaTV eKCKypCii 1 ekcrnoauii.

MapuwpyTt Camino Podolico npoctarHyBcsa Ha 250 km i
pospaxoBaHuii Ha 10—12 gHiB Wnsxy, y cepeaHLoMy Tpeba
npoxoamtn 20—25 KM Ha AeHb, WO He OyXe BaXKo, Bpaxo-
BYIOUM He Ayxe ckrnagHun penbed. Tinbkn Ha XmenbHWY-
YMHI NOYMHAKOTLCS HEBENMKI FOpOK, AKi NO akTy 4OCTATHLO
noxuni Ta ixX He cknagHo gonaTtu, a Ha BiHHMY4MHI yacTie
BCbOro Tpebi 6yae MTn piBHUHOIO B340OBX pivok i nonis. O6u-
paTu Ans Takoi NOAOPOXi HavKpalle He CMeKOTHY N Cyxy
nopy poKy, ane 3 UMM MOXHa He BragaTtu, OCKiNbKu BITKY
moxe Byt cneka go 40 9, abo UMKMOH 3 golwammn Ta rpo-
3amu. Mpumipom, y YepBHi Ha lMoginni yacto gowmnTb, a 'y
NUNHi — cepnHi 4oCTUralTb Aroau Ta opykTn, ane Moxe
OyTu gosoni cnekoTHo. OTxe, HarKkpaluin Yac ans niwoxig-
HOro noxoAy UMM MapLUpyTOM — BEpPEeCeHb, KOMNU LLie He Tak
XONOAHO, ane i He Tak MOKpPO, SIK Yy HacTynHi micaui. baxato-
YUM MPURHATK y4YacTb y MiwoxigHoMy mapwpyTti Camino
Podolico He pekomeHayeTbcsa GpaTu 6arato pedyen, ocTa-
THbO Oyade Adekinbka yTHONOK, Aekinbka nap 6innsHu Ta
LUKapneToK, anTeyky i3 BpaxyBaHHAM BracTUBOCTEN CBOro
3gopoB's 1 Barato nnacTtupie Big mosonie. O6oB'A3KOBO
pagsaTb y3aTh naHamy M COHLEe3axucHi okynsapwu (konu co-
HSYHO), @ TaKOX OOLLOBUK (ypasi aoLy) — BiH X0u | He NoB-
HICTIO BpPATYE Bif AOLY, ane skacb YacTuMHa Tina 3anu-
wnTbcs cyxot. LUogo B3yTTs, TO peKOMEHAYETLCS B3SITU
GiroBi KpPOCIBKMi3 TKAHWHWU 3 FAapHUM MPOTEKTOPOM — BOHU
He KOB3aloTb i LWWBMAKO BMCMXAlOTb Micnsa 3nvBu. Typucty
pagsTb NOCTiINHO MaTu TenedoH, AofaTkoBy b6aTapeto Ans
nia3apsaku, ockinbku cnig NocTiiHO AMBUTUCHL Ha many,
wob He 36uTucs 3 mapwpyTty. OpraHizatopu Camino
Podolico po3pobunun enekTpoHHUIA MapLupyT i BUCUNaTb
MOro 3a 3anMToM NOAOPOXKYHYOro pa3oM 3 HEBEMNWKUM MNyTi-
BHUKOM. 3 opraHizaTopamu MOXHa 3B'A3aTUCb 3a agpecoro:
caminopodolico@gmail.com a6o nignucatucb Ha rpyny y
Facebook (www.facebook.com/camino.podolico).

MapuwpyT Camino Podolico npoxoautb Yepes Taki Micta
Ta cena lNMoainns: BiHHnus — MHiBaHb — Bpainis — XKmepuHka
— CeBepuHiBka — YepHaTuH — Bap — AnTtywwkiB — BiHHikiBUI —
3iHkiB —ManiiByi — [OyHaiBui — Makie — Kam'aHeub-
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MopinbCbkMiA. | B KOXKHOMY 3 HUX € LiKaBi 00'ekTn Ans Typu-
CTiB. Y TOYKY CTapTy MapLupyTy — MicTo BiHHUUIO — GaxkaHo
npuixaTtu HanepeaoAHi BBe4epi, Wob noTpanvuTn Ha BeYvipHe
LIOY hOHTaHIB: yAeHb TYT NPOXOAATb LWOY Nig My3U4HUIA Cy-
nposiz, a BBeYepi Ao Uiei BoAHOT deepii goaatTbes niacsi-
TKa i nNasepu, 3a JONOMOrOK SKUX AEMOHCTPYIOTb My3n4He
Loy 3a MoTuBamu kasku "ManeHbkuii npuHy". Lle woy 6es-
KOLITOBHe, BiabyBaeTbCa HanpoTu HabepexHoi PowweH, Ha
AKiM € KaM'aHi rnggaubki nasku. MapLipyT noymMHaeTbes y
BiHHMLUbKOMY kocTeni Ceatoi [isn Mapii, ae BugaoTb nac-
nopTu ninirpumie, gani — ctTapyum MOCTOM, y300BX ManboB-
Hun4nx 6eperis lMiBgeHHoro byry. YBeck AeHb Big BiHHULI A0
IHiBaHHI CTeXKa Befe nicamy Ta nykamu y3goBX pivku, e
BIITKY MOXHa i NOKynaTucs, a noTiM NPOSOBXUTK CBI LWNAX.
Mogonaswu 21 KM, NiNirpuMu NOTpannsaoTb A0 MiCTeYka
FHiBaHb, Ae po3MillleHO caHKTyapiit (kocten) Cesatoro Mo-
cvna, BiapecTaBpoBaHuUii AeKinbka pokiB ToMy. 3a paasHCh-
KMX YaciB TYT AisiB NigLWMNHUKOBMI 3aBOg i kocTen OyB y xa-
XNMBOMY CTaHi, a8 Ha CbOrOAHI TyT NPOXOAATb BOroCnyXiHHS
i MOXHa nocTaBuTU NeyaTky B nacnopTi ninirpyuma. Hactyn-
HWIA NYHKT MappyTy — Bpainis, Ae BapTuii ysaru Tpoiubkuni
XIHOYMI MOHACTUp, NPU AKOMY € roTenb AN NpoYaH 3 Ae-
MOKPaTUYHUMW LiiHAMW (YOTUPBLOXMICHUA HOMEpP KOLUTYeE
180 rpH/go6a), a Takox 6e3KOLITOBHE XapuyBaHHSA (xoya cy-
CiaHA iganbHs NponoHye KoMnnekcHWn obig 3a uiHoto 55 rpH
3 0cobu). Y LbOMy MiCTEYKY MOXHa NOAUBUTUCH KaTONMULIb-
KM KocTen (i mocTaBUTU NevaTKy) Ta NPOrynsTUCS PiYKO
[0 KaM'sSHWX MoporiB, e 3HOBY X Takv MOXHaBUKynaTuCs 3a
CnekoTHOI norogn. TyT caMmo po3TalloBaHO MaeTok hoH Me-
KKa, Oe SKMNCb Yac npoxueas [MeTpo HakoBCbKUN.
HacTynHuin nyHKT maplipyTty — )KMepuHKa, LueHTpanbHa
nam'atka sikoi — MicueBuin Bok3an i nam'atHuk O. beHaepy
6ins ioro Bxoay, e MOXHa NocuAiT! Ha ogHOMY 3 rambCoB-
cbkux cTinbuiB. Oani mapwpyT Bege 0o cena CeBepuHIBKN,
sIKe pPO3MILLYyETbCS Ha BUCOKUX Beperax piyku PiB. TyT € ge-
Kiflbka Nam'aTok, BapTUX yBaru: ctapum MNuH, naHawadT-
HUA napk i konuwHin maetok CesepuHa OpnoOBCLKOrO,
nonbcbkoro wnsxtuya XVIII cT., Ae HuHI 3HaxoanTbcs caHa-
TOpIN, y sIKOMY NiKyloTb cyrnobu GnakuTHol rpsassto. Ha-
BKOJIO MAa€eTKy CTBOPEHO NnaHawadTHUIA NapkK, 3 SKOro BifK-
pUBaETLCA rapHUi BUA Ha PidKy, ska 3apocna nataTrtsam. Lli-
KaBo, L0 B ceni BCi BUPOLLYOTb ManuHy, TyT HaBiTb NPOBO-
OSTb WOpivYHUIA MicueBui bectuans "ManuHa dect”, (KoH-
Kypcu, pOTO30HM, irpy Ta po3saru ons Aiten i 4opocnumx).
[ns npoyaH manuHu TyT gyxe 6araTto, MOXHa iCTV JOCX04Y,
OCKiNbKM BOHA POCTE HEe TiNbKu Ha ropogax, ane i npocTo
B3[0BX LWAXy B nici. Jo CeBepuHiBKM NpUEOHYETLCA Mic-
Teyko YepHATWH, e BapTo OornaHyTM nanay Bitocnasck-
Knx — JIbBOBMX, Y IKOMY HUHi PO3MILLYETHCS KONeak: MoXHa
3aMTn B cepeauHy i NOAMBUTUCE ICTOPUYHWI iHTep'ep — Ba-
penbedmn Ha CTiHax i cTeni, napagHi cxoan, KaxngaHi nevi n
kamiHn. OcobnumBo LikaBe Ansa TypuCTiB i npoyaH micto bap,
30ynoBaHe B XVI CT. nonbcbKkow koporneBoto BoHoto, sika
noxoguna 3 itaniicekoro pogy Cdopua. Micto 1 3amok y
HbOMY Oynu Ha3BaHi Ha YecTb iTanicbkoro micta bapi. TyT
Tpeba BigBigaTn kocten CeaToi AHHM Ta MOHacTUp 6eHean-
KTMHOK, e MOXHa i 3aHouyBaTu, abo 3BEPHYTUCH A0 MiCb-
Knx rotenis. bap posTawoBaHui Ha posnuei pidku Pis,
3BiOKM BiOKPUBAETLCA rapHWin BUA, Ha Kynonu Ta A3BiHWUU,.
HacTynHui uikaBuin NyHKT — HeBenuke Micteyko 3iHkiB, e
BUPOONAETLCA 3HAMeHMTa YopHa koBbaca (y KOXXHOMY Ma-
rasuHi Mmictedka NponoHyeTbes ii 6e3kowToBHA Aerycrauis).
Tyt 36epernucs CTiHM cTaporo 3amky, 36y4oBaHOro Ha BU-
cokomy naropbi. 3Biacu BiOKpMBaETLCS rapHUA BMA Ha Mic-
LIEBUI KOCTEN i CyciaHi nodinbcbki naropbu, a Ha BuUxoAi 3
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MicTeuka 3bepernacsi AepeB'aHa LepKBa Ko3aLbKoro CTUMI.
Hani wnax npondarae oo ¢. ManiiBui — ManeHbKoro giaMaHTy
Mopinna: TyT po3miwyeTbca maeTok OpnoBcbkux, 36ygosa-
HUIA 1788 p. nonbCcbknM reHepanoM. 3a ocHoBy ByaiBHUL-
TBa Oyno B3ATO NPOEKTU pe3naeHLili hpaHLly3bKOro Koponsi
Jliogosuka XVI CcT. 3 BENUKMM naHawadTHAM napkom, ae 4o
LbOro Yacy HenoraHo 36epernvcsa nanauoBuiA aHCamorb i
BoAoriHHa b6awTa. Ha xanb, 6inbLwicts napkoBmx 03406 Ao
CbOrofHi He goxunu, ane 36epernucsa MICTOK | ABa CTaBka,
a TakoX Jxepeno nuTHoi Boau 3 6apenbedoM nesa i He-
BeNMKUM GaceriHOM, A€ i Ha CbOroAHi npautoe oHTaH.
Haibinblw 3Ha4yHOW Nam'ATKOK MaeTKOBOro KOMMIMEKCY €
BMCoOKa ckana cB. OHydpis 3i LUTY4YHNUM BOAOCNAA0M BUCO-
Toto 18 m. TMig BogocnagoM BnawTOBaHi neyepu MOHaxiB.
Ha ckani BCcTaHOBNEHO XPECT, Ha Ckany MOXHa NigHATUCS
BanHAKOBMMMW CXO4aMU, a HeAaneko 3HaxoAMTbCS [Xeperno
(3 myxe cMa4dHoK BOAOW), 3 SIKOTO XMBUTbLCA BOZoOCMag.
HuHi maeTok nepebyBae y npoueci nepeaaHHs i3 caHaTop-
HOro ooHAy A0 My3eMHOro, L0 He NepeLIKoKae MOXINBO-
CTi OrMAHYTM BHYTPILLHE 03006MNEeHHst nanawy Ta CTapoBUHHI
¢oTo OproOBCLKUX 3a BUMOTOHO.

A B KiHUi MapwpyTy Camino Podolico npoyaH i TypucTiB
Yyekae CnpasXHin nogapyHoK — BiABiAaHHS 0QHOro 3 Hankpa-
CMBILLMX MICT YKpaiHu, icTopnyHoro micta-gopteui Kam's-
Hus — MoainbcbKoro, Ae MoXHa NpoBeCcTW napy AHiB, Bigno-
YMBLUK Micnst 4OBroro nepexoay: norynsatn Ctapum MicToMm,
BigBigatn CTtapuii 3amMok — TyT BaraTto uikaBuX eKCKYpCilt i
po3sBar, Nocuait 3a inixkaHkow KaBW Ha Tepaci KaB'spHi,
nonpoLiaTncs i3 CoHUeM, sike 3axOAuTb 3a CTiHWM cepef-
HbOBIYHMX BaLT, a TakoX 060B'I3KOBO 3POOUTM CBITNINHY 3
MiCLLeBUM nNam'aTHUKOM TypuCTy (MOro BCTaAHOBMMAW Ha
nnowi MonbCbknin pMHOK B6ina micbkoi patywi we 2013 p.
— Xyaa dirypa B wopTax, kawkeTi  ¢pytbonui, 3 poToana-
paToM Ha Wi BAano CMMBOJi3ye NpoYaHuHa, Lo nogonas
MapuwpyT Camino Podolico).

Typuctam i npoyaHam Camino Podolico 6yne uikaBo
03HANOMUTUCL 3 YUCMEHHUMWU ayTEHTUYHMMMK 300paKeH-
HSIMW CTapOBWHHKX repbiB Ta NaTUHCbKMMU Hannucamm (iHCK-
punuisMn) Ha Nam'aTkax apxiTeKTypu LbOro AaBHbOMO MiCTa.
Ha paBHix mypax Kam'saHus-lNoginecbkoro 36epernucsa 30-
OpakeHHs repbiB Sk agMIHICTPAaTUBHNX Ta PENiriiHKUX CTpy-
KTYp, TaK i WnaxeTcbkux poauH. [Jo neplimx Hanexarb re-
pbu Mopinns (BoeBoacTea, rybepHii), micta, Peui Mocnonu-
T0i, MNMonbcbKkoro koponiscTea, Benukoro kHasiscTBa JIToB-
cbkoro, Kam'sHeLbKol KaTonuubKoi KaniTynu (pagu npu enu-
cKkori), 4YepHevoro opaeHy OpartiB-gomiHikaHiB Towo. [o
apyrmx — repbu pumcbkoro pogy "[enna Posepe" (rep6
pumcbkoro nanu KOonis 1, 1443—-1513), WNAxXeTCbKNX poAiB
MoToubkux ("Munsaea"), Pagausinis ("Tpy6u"), JIaHLKOPOH-
cbkux ("3apgopa"), Byyaubkux ("AbaaHk"), enickonis M. Jem-
6oBcbkoro  ("€nita"), J1. CnoHyeBcbkoro  ("Kocuewa"),
M. Oameubkoro ("Mpyc"), A. Nacbkoro ("Kopa6"). Wopo
NaTUHCBKUX iHCKPWUMUIWA, SKi MOXHA | HWMHI npoynTaTtn Ha
cTapoBuHHMX cropyaax Kam'saHus-MNoginbcbkoro (sKWwo
nepeknacTu 3 NaTUHCbKOT MOBM), TO IX MOXHa 3BECTU Yy TaKki
yoTupu rpynu: |. YHikanbHi "aBtorpagu” (nam'atHi Tab-
nuui) koponiB Peui MNocnonutoi, y T. 4. CtecaHa baTopis
(XVlct.) Ta CraHicnasa Asrycta [TOHATOBCLKOrO
(XVIII cT.) —ycboro 4. Il. IcTopnyHi Hanven Ha 6awTax Cta-
poro 3amky — 4. lll. IcTopunuHi Hanucn y KadegpanbHomy
kocteni — 11. IV. Hanncu Ha nam'aTHUKax nani puMcbkomy
Maeny IaH Il Ta repoto obopoHu Kam'sHUS Big TypkiB
lOpito (E€xi) BornoaneBcbkoMy, LLO 3HaXOAATLCA Ha Noasip'i
KadbenpaneHoro kocteny.
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3okpema, namM'aTHWUIA KapTyLl, MOB'A3aHMI 3 iMeHamu
CrtedaHa baTopis Ta CtaHicnasa Asrycta NoHATOBCbHKOroO
MOXHa nobaunTu i Tenep Ha CTiHax cemMmnoBepxoBoi H6aLlTu
C. batopisa (abo KywHipcbkoi Bexi) y CTapomy micTi. BoHa
cnosiwae, wo "A.D.1585 Per Steph. BathoryR.P. conditum,
Stanislao Augusto Regnante Polonis, Restauratumet Auctum.
A.D. 1785" ("Poky Boxoro 1585 36yposaHa CtedaHom ba-
TOpiEM, KOpONeM NoNbCbKUM, BiapecTaBpoBaHa i 3binbLueHa
CraHicnaBom ABryctoMm, Koposiem nonbCbkum 1785 poky".
KpiM uboro, nam'aTHi iHckpunuii 1 Tabnuui, npucesiveHi Cta-
Hicnaey ABrycTy, € Ha TpiymdanbHin 6pami Ha Bxoai o Ka-
degpaneHoro Kocteny cB.anoctonie [letpa i [laBna
("Hacintrabat Stanislaus Augustus Rex DieXI 9-bris 1781
Anno" — Tyt BxoaumB koponb CtaHicnae Aeryct 9 nuctonaga
1781 p.) Ta Ha 3amkoBomy MocTi. LLle ogHa Tabnuus, Lo mi-
ctunacs Ha TpiymdanbHin Tpnapkosii 6pami Ha 3amkoBii
Bynuui, He 3bepernacs, sk i cama 6pama. Ane Bigomo, LWo
Ha ii cxigHomy dhacagi 3 6oky Micta 6yno 306paxeHo Kopo-
niBCbKy KOpoHy 3 nitepamm S.A.R.P. — Stanislaus
Augustus Rex Poloniarum — CrtaHicnas Asryct Kopornb
Monbcbkuin. Hukye 6yB Hanuc: "Optimus Princeps In Pace
Bello Prospiciens Secvritati Publice. MDCCLXXI" — Hawikpa-
LM Bonodap 3a MUPHMKX YaciB roTyeTbCs A0 BiiHU 3aans
6esnekn gepxasun. 1771 p.

IcTopuyHi Hanucn natuHoto Gynu HasiBHI i Ha BawTax
Craporo 3amky. 3okpema, iHckpunuis Ha Hogil cxigHin 6a-
wTi cnoeiwae npo ii apxitektopa loBa Bpetdyca (Mpet-
deca) ("1544. Devs. Tibi Soli Gloria. lobPraetfves.
Architector" Boxe, Tobi ogHoMy cnaBa. ApxiTekTop
loB MpeTdec), Ha GawTi PoxaHka — npo ii cnoHcopa Kpec-
naea, enuckona Bnagucnascbkoro ("TurrisKreslaiEpi
Vladislavenssis Hvivs Castri Fundatoris Impensis Est Finit
a 1505" — bawTta KpecnaBa enuckona Bnagucnasckkoro,
LbOro YKpinneHHsl 3aCHOBHWKA Ha MOro KOWTW 3akiHYeHa
1505 p.), Ha [deHHin 6awTi — npo Mukonas Bxeckkoro, Ne-
HepanbHoro crtapocTy [Noainbcbkoi 3emni, Skuin Bindyay-
BaB Lo Bexy 1575 p.

Ane Hainbinble Taknx HanuciB 3ibpaHo y Kadeapanb-
Homy kocTeni cB. anoctonis lNeTpa i MNaena, [JomiHikaHCb-
KoMy Ta TpuHiTapcbkoMy koctenax — binbwe 10-tu. MNpumi-
poM, Ha nanadi ennckona € Hanuc " Domine conserva nos in
pace " — boxe, 36epexu Hac y mupi; Ha Bpamui cB. Aueka —
"Avorumrespicemores" — [peakiB WaHynTe 3BUYai; Ha MiHa-
peTi, Sk 3anuwiMBCA nicna Typeubkol okynadii MNoginns i
Kam'sHus y XVII cT., i Ha akomy 6yno noctaBneHo MigHy no-
3ono4eHy ¢irypy fisn Mapii. Ha yecTb uiei nogii 6yno Bmo-
HTOBaHO nNnuTy 3 Hanucom: "Virgini Matri Deiparae Immacu-
latae Urbis Protectrici Effigiem Hanc Pro Suo Et Gregis Sui
Consiliando Auxilio Nicolaus De Stemate Jelitarum Dem-
bowski Episcopus Camenecensis Podoliae Praepositus
Miechoviensis Commend Equus Aquil Albae Erexit Anno
Salutis 1756" — [lisi Mapii Boropoauui HenopouHin, nokpo-
BUTENMbL MiCTa L0 CTaTyl CBOIM KOLUTOM i 3@ AOMNOMOrO
cBoei nacTten Mukonan repba "€nita" [leMboBCbKMI, enunc-
kon Kam'sHeubkui i MNoainbcbkuii, HacToaTenbs MexoBcbkui,
kaBanep OppeHa binoro Oprna noctaBuB Yy pik CNaciHHs
1756"; kam'sHa cTaTys Icyca XpecTa y CTiHi Hili npaBopy4
Bi[, FOMOBHOro BXOA4Y A0 KOCTENy 3 HanMcoM Ha n'egectani
"Christus Vincit" — Xpuctoc nepemarae, 1756; memopianbHa
nnuMTa 3 HanMcom Ha 4vecTb enickona M. [lemboBcbKoro Ta
Noro wnsaxetTcbknum repbom "€nitTa™ Hag ronoBHUM BXOAOM
00 KOCTeny; Hanucy Ha GiyHMX cToBnax, Lo MiaTpUMyoTb
XOpW, ycepeanHi KoCcTeny — Ha 4eCTb MOro BiAHOBMNEHHS Mi-
cna 27-pivyHoi TypeubKoi oKynauii, Kornm cobop BMKOPUCTO-
BYBaBCA $IK MyCyfnbMaHCbka Me4deTb; apka Kannuui
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MpecBATnx TanH — "Egosum” — 4 €; 6ing uiei kannuui 6rocTn
enuckoniB b. Maukesuya 1 M. [lem6oBcbkoro 3 Tabnuuamm
Ha iXHIO 4ecTb; po3n'atta 3 Hanmucom INRI — "lesus
Nazarenus Rexl udaeorum" — Icyc Hasapetcbkuin, Llap
lyoencbkuin; ABepi i3 NpecsiTepito 40 BHYTPILLHIX NPUMILLEeHb
KOCTeny — Ha YepBOHOMY TIi pi3bbrneHoro kapTyLlia — Hanmc
"Pax Christi" — Mup XpucTta, nopyy y Takomy caMmoMy KapTyLui —
"Podolia Semper Fidelis" — Moainns 3aexau BipHe; KONbOPO-
BWUI BITpax Hag opraHoM — Hanuc "Tu Es Petrus" — Tu MeTpo.

JlaTuHCBKI IHCKpUNLIT HasiBHI | HA CyYacHUX Nam'aTHUKaX
Ha noggip'i KadeapanbHoro kocteny cB. [eTtpa i MNaBna.
3okpema, ue nam'aTHuk Mani Pumcekomy Maeny IBany Il aB-
TOPCTBa NonbCbKoi ckynbnTopkn ManroxaTn Kapsapg — Ha-
nuc (geBi3 ceaTiworo otus) "Totus Tuus" — A Becb TBIR, a
Takox nam'aTHuk KOpito (€xi) Bonoguescbkomy, repoto 060o-
poHn Kam'avus Big TypkiB y XVIlcT., wo mae surnag
ckam'siHinoro gepesa 3i 3pybaHMMu rinkamu, Ha cTtoBOYypi
SKOr0 BMILLEHO KaM'sHy NNuTy Ha 3pa3oK pO3ropHeHol
KHUMM, Ha CTOPIHKax KOi BUPi3bONEHO HanMcK NonbCbKo
(npaBopyuy) i NaTUHCBKOK (NiIBOPYY) MOBaMWU; y MOJNbCLKOMY
TekcTi BonoameBcbkuii Ha3BaHun MeKTOPOM KaM'ssHELIbKUM,
a y naTUHCbLKOMY — MICTUTbCA ofHe crioBo "Resurgan” —
BockpecHy. Llenn Hanuc BUCNOBNIOE Bipy i HaAil0 KOXHOro
XPUCTUSIHNUHA Ha BOCKPECIHHA nicna cmepTi. bina nigHixoka
nam'aTHMKa BonogueBCbKOMY Ha MOCTaMEHTiI po3MilleHe
Kam'sHe rapmaTHe sapo 3 Hanncom "Magna Res Libertas" —
Benuka piy cBoboga.

Aki x pesynbTaTv 3anpoBaKeHHS nepLuioro B YKpaiHi
niwoxigHoro Mapwpyty Camino Podolico (a6o lMoginbck-
KOro LUnsixy CB. $IkoBa), CTBOPEHOrO 3a nNpuknagoM lcnanii:

1. Po3pobneHo getanbHuii mappyT Camino Podolicos
MOBHOLIHHOIO Manolo Yy pisHNX popmaTtax Ans Hanunowmpe-
HiLLKX nporpam.

2. CTBOPEHO AOBIOHMK i3 BKa3iBKOK BCiX MiCLb NPOXu-
BaHHS, XapyyBaHHsi, NaMm'sTkamun KynbTypu, apXiTeKTypu Ta
icTOpIl, WO TpannsTbCa Ha MapLUPYTWH.

3. BkasaHo Mmicug, Ae BuAawTb NacrnopTy MpPoYvYaHuHa,
cepTrdikaTV NPO NPOXOMKEHHSA MapLUPYTY Ta BKIEKHTh Bi-
ONOoBigHI HaninKu.

4. BugaHo nacropTu ninirpyma Ta ceptudikatu npo
NPOXOOXKEHHS LLMISAXY .

5. HapaxoByeTbca Bxe 6Ginblue 20-Tn nmogen, siki npou-
wn wnsaxom Camino Podolico.

6. BrkoHaHO MapKyBaHHS MapLUpyTy — BCTAHOBIIEHO [0-
poroBKasu Ta BKasiBHi CTPINKu 4nsa pyxy ninirpumis.

7. HapaHo wmartepiann Ans MaHOpiBHUKIB  (CTOpiHKa
Camino Podolico) 3a nocunanHsam https://cutt.ly/3mDCnhl;
nepenik MyHKTIB OTPUMAaHHS Haminok 3a MNOCWUMaHHAM
https://cutt.ly/8QPL4Fe.

BucHoBkM. P0O3BUTOK CBITOBOrO M YKpaiHCLKOrO Typu-
3my 2020-2022 pp. NpoxoamB y KpU30BMUX YMOBaXxX Yyepes na-
Haewmito Covid-19, Wo BUKNMKaNO BENWKY HEBU3HAYEHICTb,
sika y CBITi oTpumana ckopodeHy Ha3y VUCA, o o3Havae:
Volatility — HecTabinbHicTb; Uncertainty — HeBU3HaYeHICTb;
Complexity — cknagHicTb; Ambiguity — HEOAHO3HAYHICTb.
Ane Typuam Mae BiQHOBMTWUCb 3a MepLUOi NINwoi Harogw.
BaxxnuBMM YNHHMKOM BiApOOXKEHHS TYPU3MY nicnsa naHgemii
Covid-19 € BigknageHu NonuT AK y CBITi, Tak i B YkpaiHi. Lie
cnig ypaxoByBaTW YKpaiHCbKUM TYpUCTUYHUM cbipMam y
CBOIi OisnbHOCTI y 4Yacu noBHOMacliTabHoi BiiHM Pocii
npoTn YkpaiHu. MNepcnekTMBHUM HanpsMOM 3a LMX YMOB €
BOMOHTEPCHKUA TYpU3M, ane ue Tema Ans OKpemoi CTaTTi.
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THE DELAYED DEMAND PHENOMENON AS A FACTOR OF THE POST-COVID TOURISM DEVELOPMENT
IN THE WORLD AND IN UKRAINE

The essence of the phenomenon of delayed demand as an engine for the development of post-covid tourism is revealed. The opinion of prof. Simon
Hudson on the peculiarities of tourism development in the covid and post-covid periods, according to his published work "Covid-19: Travel Impacts,
Responses and Outcomes”. The tendencies of development and recovery of the world tourism industry in the post-covid period are highlighted, taking
into account the effect of the delayed demand factor. The peculiarities of the development and restoration of the tourism industry and hospitality in Ukraine
in the post-pandemic period are shown, citing examples from the country practice of outbound (foreign), inbound (foreign) and domestic tourism. Among
the examples from the practice of outbound tourism in Ukraine in the pandemic period, the phenomenon of massive growth in demand for in the past
expensive, elite tours — to the Maldives, the Dominican Republic and more. Possibilities for the development of domestic tourism in Ukraine during the
pandemic times are shown on the example of Camino Podolico — pilgrimage route "Vinnytsia — Kamyanets-Podilsky" using the experience of Spain, where

are dozens of European hiking routes — Camino, by which annually thousands of pilgrims and tourists pass.
Keywords: tourism, deferred demand, Covid-19 pandemic, world trends, Ukrainian examples.
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CONCEPTUAL FOUNDATIONS OF HUMAN-GEOGRAPHICAL STUDY
OF THE COMPLEX OF CHILDREN'S TOURISM
(ON THE EXAMPLE OF THE CECT CLUSTER OF UKRAINE)

Nowadays it is extremely important to consider children’s tourism through its various types, including resort and health-
improving, cognitive-event children's tourism (CECT). The last one could be the basis for the knowledge development about the
history of Ukraine, popularization of our state traditions and customs, nurturing the values of the Ukrainian people among children.
The important role of interdisciplinary toolkit, in particular in the study of geospatial processes and relationships, ensures the
effectiveness of research on the geospatial organization of children’s tourism and its various types in particular, the functioning,
problems and prospects of children’s tourism at national, regional and local levels, which is especially important in the context of
social transformation, including decentralization, as well as against the background of current situation in Ukraine.

The purpose of the study is to determine the conceptual foundations of human-geographical study of the complex of children’s
tourism, and the main tasks — to outline the typical functional-component and territorial-cluster structures of the CECT cluster
based on the Ukrainian experience of organizing specialized tourist services for young tourists. The research methodology
includes the use of methods of content-analysis of relevant foreign and Ukrainian publications, comparison, systematization,
generalization, graphical and comparative-geographicalmethods, cluster approach and statistical analysis of factual information
from open sources.

The place of the CECT cluster in the complex of children’s tourism structure is substantiated. The conceptual provisions of the
study of the complex of children's tourism have been improved by defining the typical functional-component structure of the CECT
cluster, which includes the interaction of customers (commissioners) of relevant tourism services, primary tourism enterprises
and related secondary, tertiary, as well as management, educational, research establishments, organizations and institutions,
based on direct and inverse, information, operational and management links, that is providing the formation of cognitive-event
specialization tourist product for young tourists. The typical territorial-cluster structure of the functional children's tourism cluster
as substantiates territorial clusters on national (NTC), trans-regional (TRTC), regional (RTC) and local (LTC, LTSC) taxonomic levels
is proposed, which are based on organizational and managerial links, similar natural and socio-geographical conditions of the
relevant tourist and recreational areas, as well as on the basis of analysis of the intensity of vertical and horizontal human-
geographical links that arise between the subjects of the functional cluster. Besides, examples of the functional CECT cluster of
Ukraine are given.

Keywords: children's tourism, complex of children's tourism, cluster of cognitive-event tourism, CECT cluster, socio-

geographical research of tourism

Introduction. Given the strong resource and socio-
economic potential for the development of children's
tourism, as well as the request of Ukrainian society to raise
a healthy, active, intelligent and inquisitive younger
generation, the phenomenon of children's tourism in Ukraine
needs a thorough study to understand its functioning.
Nowadays it is extremely important to consider children's
tourism through its various types, including resort and
health-improving,  cognitive-event  children's  tourism
(CECT). The last one could be the basis for the knowledge
development about the history of Ukraine, popularization of
our state traditions and customs, nurturing the values of the
Ukrainian people among children. The important role of
interdisciplinary toolkit, in particular in the study of geospatial
processes and relationships, ensures the effectiveness of
research on the geospatial organization of children's tourism
and its various types in particular, the functioning, problems
and prospects of children's tourism at national, regional and
local levels, which is especially important in the context of
social transformation, including decentralization, as well as
against the background of current situation in Ukraine.

Analysis of recent studies and publications. The
study of the children's tourism phenomenon dates back to
the formation of sightseeing in Ukraine and the organization
of mass tourist trips around the world, active research in
terms of Human Geography dates the 20th century end. In
particular, researchers from The United Kingdom (Turley,
2001) and The USA (Gaines & Hubbard, 2004) have studied
the socio-spatial features of children's tourism services,
Other English scientists works are devoted to highlighting
the relationship between place and space in children's
tourism, such as: J. Norton, P. Kraftl, N. Carr, S. Holloway,
G. Valentine (Carr, 2002; Horton & Kraftl, 2006), for the first

ISSN 1728-2721

time Chinese scientists (Kao-Chin Wang, An-Tien Hsieh, etc.)
have substantiated the essence of tourist space as a plane of
organization of children's tourism services (Wang, 2004).

Ukrainian researchers take into account issues related
to the territory tourism potential, the geospatial organization
of the complex of children's tourism, children's tourism
infrastructure. Geographers have studied the children's
tourism as a tourist and local history activity are revealed by
0. Kolotukha (Kolotukha, 2005) and V. Redina (Redina,
2000), foreign and domestic experience in organizing
children's health-improving and recreation — O. Malynovska
(Malynovs'ka & Dolhova, 2013), the history of children's
tourism developing — N. Kotsan, A. Yavorska (Kotsan &
Yavorska, 2015), V. Kostashchuk (Kilinska & Kostashchuk,
2010). In recent years, there has been analyzed the
functioning mechanism of the cluster of resort and health-
improving children's tourism of Ukraine as a part of the
complex of children's tourism of Ukraine, and there has been
improved the methodology of Human Geography research
of such a functional cluster (Dolhova, 2019).

Content analysis of foreign and Ukrainian publications
showed that researchers did not focus much in their studies
on children's tourism, such as CECT, considering it only
through the tourist and local lore activity (Kolotukha, 2005)
or family recreation (Horton & Kraftl, 2006). At the same
time, it could be considered insufficiently disclosed the
possibilities of interdisciplinary toolkit for children's tourism
studying, in particular its cultural, cognitive and event
subspecies, whose services are a significant part of a
specific tourism product for young tourists.

The purpose of the study is to determine the
conceptual foundations of human-geographic study of the
complex of children's tourism, and the main tasks — to outline

© Dolhova K., 2022
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the typical functional-component and territorial-cluster
structures of the CECT cluster based on the Ukrainian
experience of organizing specialized tourist and recreational
services for young tourists.

Methodology and methods. Theoretical and
methodological developments of: E. Kotlyarov on the
concept and essence of recreational complex (Kotlyarov,
1978), O. Topchiev on the principles of recreational
complexes, clusters and cycles (Topchiiev, 2005), M. Pistun
on the foundations of human-geographical relations
underlying the allocation of territorial and complex-
proportional structures of human activity (Pistun, 1996),
O. Beidyk on the concept of territorial recreational complex
(Beidyk, 1997) were the basis for defining the conceptual
provisions and improving the human-geographical toolkit for
the CECT cluster studying. In order to achieve to the
purpose of this article, there are used content analysis
methods to study foreign and Ukrainian publications related
to children's tourism and its types, methods of comparison,
systematization, generalization and graphics to reveal the
essence and determine the typical functional-component
structure of the CECT cluster. There are used the cluster
approach and comparative-geographical method, statistical
analysis to substantiate the territorial-cluster structure of the
functional CECT cluster on the example of the Ukrainian
experience in children's tourism.

Statement of basic materials. CECT is a type of
children's tourism, which provides a temporary organized
departure of a young tourists group with a leader outside the
place of permanent residence for educational and
entertainment purposes. This type of children's tourism
usually includes the following subspecies for the purpose of
young tourists travel: cultural-cognitive (school) and event
tourism (Dolhova, 2019). According to F.Shandor and
M. Klyap, "school tourism" involves tourism and local lore
activity at school, aimed at meeting pupils' recreational
needs, and event tourism — a trip that is timed to a specific
event (Shandor & Kliap, 2013). The essence of school tourism
should be revealed through the children's learning and
recreation, the functions of which (cognition and education)
are usually realized during extracurricular activities through
the development of cultural and cognitive travel routes for
young tourists. Event children's tourism meets the children's
recreational needs, especially in entertainment, it involves
organized attendance at social events aimed at children,
which are often attended as part of extracurricular
activities.Thus, CECT provides organization of the tourist
services commissioned by secondary education institutions,
higher education institutions of I-Il levels of accreditation and
out-of-school education institutions.

According to the functional purpose of different levels of
tourist and recreational processes organization are
determined the complex, subcomplex, cluster and
subcluster of children's tourism (Dolhova, 2019). Besides,
the subcluster of children's tourism is a component of the
cluster, which includes the cooperation of some of its
functional entities and corresponds to a highly specialized
tourist and recreational cycle. The cluster of children's
tourism is a group of enterprises, organizations, institutions
that provide, control or coordinate the provision of tourist and
related services to young tourists, while implementing
several related tourist cycles. The subcomplex of children's
tourism is a group of clusters that specialize in serving young
tourists in one direction of the tourist flow (Dolhova, 2019).
Moreover, grouping on the basis of specialization of
enterprises that provide the same tourist and related
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services to meet young tourists' needs, where the
combination of such services is a specialized tourism
product allows to identify a number of functional elements of
children's tourism, including the CECT cluster, subclusers of
cultural-cognitive (school) and event tourism, as well as their
components. The typical functional-component structure of
the CECT cluster is presented in Fig.1.

Human-geographical research also involves the
disclosure of the concepts of the territorial CECT cluster, its
structure and principles of organization. As well the territorial
complex of children's tourism is considered as a form of
geospatial organization of children's tourism, which involves
the interaction of geographically localized enterprises and
institutions, their use of particular area natural and human-
geographical conditions to meet young tourists' needs
(Dolhova, 2017). The territorial CECT cluster can be a form
of geospatial organization of the functional CECT cluster,
which provides close human-geographical links between
geographically localized enterprises and institutions that
use the natural and human-geographical potential of a
particular area to meet young tourists' needs in knowledge,
education and recreation.

The system of patterns, principles and factors underlies
the geospatial organization of the economy, including the
complex and functional clusters of children's tourism. Thus,
the main laws are rationality, which means the effectiveness
of the interaction of territorial formation elements for
children's tourism needs, complexity, implemented through
the optimal functioning of all components of children's
tourism as a multifaceted territorial formation, zoning, which
reflects the spatial distribution of children's tourism. There
are principles of the geospatial organization the relevant
functional cluster of children's tourism, that are territorial
specialization and complexity, environmental friendliness,
improving the social living conditions of people and
achieving a high level of social development, state support
(Ishchuk, 2011; Oliinyk, 2011). In our opinion, the best
territorial specialization of children's tourism can be reflected
through a typical territorial-cluster structure of the
corresponding functional cluster. The elements interaction of
such a structure through horizontal and vertical, direct and
inverse (provision and consumption of services) links, which
may vary in intensity, may reflect the geospatial organization
of the CECT cluster. Besides, territorial clusters should be
allocated taking into account the organizational and
managerial links inherent in CECT, the similarity of natural
and human-geographical conditions of the relevant tourist and
recreational areas, which are used to meet children's needs.

According to M. Porter's theory of competitive
advantage, clusters can cover the territory from one city or
region (region, state) to a country, and sometimes several
neighboring states (Porter, 2005). M. Rudneva systematizes
the concept of industrial (local), regional, interregional,
international, cross-border clusters on the basis of
territorial division (Rudneva, 2010). That is the CECT
cluster on a territorial basis can operate at the micro-,
meso-, macro-level. The common human-geographical
features indicate the existence of horizontal links that arise
between the elements of the territorial cluster, and which
can be assessed on the principle: the links are more
intense, if the share of domestic young tourists is greater
in relation to incoming tourists. Also domestic young
tourists should be considered those who travel through the
territory of the administrative-territorial unit of permanent
residence, and incoming — those who travel outside the
place of permanent residence.
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Fig. 1. Typical functional-component structure of the CECT cluster

So, in order of decreasing intensity, horizontal
connections can be: 1) permanent (the volume of cognitive-
event services satisfies needs of only domestic young
tourists — the share of served domestic young tourists is
about 100 %); 2) periodic (the volume of cognitive-event
services satisfies needs of domestic and incoming young
tourists — the share of served domestic young tourists is not
less than 75 %); 3) episodic (the volume of cognitive-event
services satisfies needs of domestic and incoming young
tourists — the share of served domestic young tourists is not
less than 50 %). The closeness of vertical connections
within each territorial cluster directly depends on the
functional interaction of primary tourism enterprises and
related secondary, tertiary, and management institutions.
There is the larger the share of highly specialized cluster
members and the smaller the number of enterprises that
provide similar services, organizations and institutions that
perform similar functions, those is the stronger the
connection between them and the cluster core. Accordingly,
we can distinguish local subcluster (LTSC), local (LTC),
regional (RTC), trans-regional (TRTC) clusters and national
(NTC) cluster of CECT (see tab.1).

In Ukraine, examples of such typical territorial-cluster
structure elements of the functional CECT cluster can be
(each of the territorial clusters includes activities of collective
accommodation facilities in accordance with table 1):

¢ Volodarsky local subcluster, which is formed by at-
traction to the local specialized CECT point Volodarka (Kyiv
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region), there is the park "Sakura Island" on an artificial is-
land in the middle of the Ros river, that is a popular destina-
tion for young tourists in recent years.

¢ Bila Tserkva local cluster, which is formed by attrac-
tion to the local wide profile CECT center Bila Tserkva (Kyiv
region). This territorial cluster specializes in organizing cul-
tural-cognitive and event tourism services for children: ex-
cursion routes cover the natural-geographical and historical-
cultural potential of Bila Tserkva district and young tourists
can be involved in thematic events of local importance, such
as an Exhibition-competition of Decorative-applied Arts and
Crafts "Beauty at the hands of young people", Balloon Fes-
tival "Alexandria extravaganza", etc.).

e Zakarpatskyi regional cluster, which is formed by at-
traction to the regional wide profile CECT center Uzhgorod
(Zakarpattia region). This territorial cluster specializes in or-
ganizing cultural-cognitive and event tourism services for
children: excursion routes cover the natural-geographical
and historical-cultural potential of the Zakarpatskyi region,
and young tourists can be involved in thematic events of re-
gional importance, such as gastronomic festivals to the
"Count's muffin", that deepens knowledge about the tradi-
tions and culture of the region, etc.).
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Table 1. Taxonomy of the CECT territorial cluster

Territorial-cluster
structure element

Geospatial

A Functional core
organization level

Functional features

Sings of the territory tourist
potential

Local subcluster
(LTSC)

local specialized
CECT point

it is the settlement territory with
one collective accommodation
facility accepting young tourists,
and also with a part of the enter-
prises, establishments accompa-
nying its activity

there is one natural/ historical-
cultural heritage sightsee or one
event that is organized for chil-
dren on a regular basis on the
territory

it is the administrative district ter-
ritory, where the interaction of a
set of collective accommodation
facilities accepting young tour-
ists, and related activities of en-
terprises, institutions and estab-
lishments, forms the regional
tourism product

tourism product corresponds to
one or more subtypes of chil-
dren's tourism. There are a set
of natural and historical-cultural
heritage local importance sight-
sees and/or the organization of
at least two thematic events on a
permanent basis on the territory.

it is the administrative region ter-
ritory, where the interaction of a
set of collective accommodation
facilities accepting young tour-
ists, and related activities of en-
terprises, institutions and estab-
lishments, forms the regional
tourism product

tourism product corresponds to
all subtypes of children's tour-
ism. There are a set of natural
and historical-cultural heritage
regional importance sightsees
and/or the organization of re-
gional importance events seton a
permanent basis on the territory.

Micro-level
Local cluster local 'Speua“f'Zed
10 or wide profile
CECT center
' regional wide
Regional cluster profile CECT
(RTC)
center
Meso-level

trans-regional
wide profile
CECT center

Trans-regional
cluster (TRTC)

it is the territory of a group of re-
gions that are similar in human-
geographical potential, where the
interaction of collective accom-
modation facilities accepting
young tourists, and related activ-
ities of enterprises, institutions
and establishments, forms the
trans-regional tourism product.

tourism  product  corre-
sponds to all subtypes of chil-
dren's tourism. There are a set of
natural and historical- cultural
heritage  trans-regional im-
portance sightsees and/or the
organization of trans-regional
importance events set on a per-
manent basis on the territory.

national wide
profile CECT
center

National cluster

Macro-level (NTC)

it is the state territory, where the
interaction of collective accom-
modation facilities accepting
young tourists, and related activ-
ities of enterprises, institutions
and establishments, forms the
national tourism product. It deter-
mines the place of the state in the
international division of labor.

tourism  product corre-
sponds to all subtypes of chil-
dren's tourism. There are a set of
natural and historical-cultural
heritage national importance
sightsees and/or the organiza-
tion of national importance
events set on a permanent basis
on the territory.

e Carpathian trans-regional cluster, which is formed by
attraction to the trans-regional wide profile CECT center
Yaremche (lvano-Frankivsk region). This territorial cluster
specializes in organizing cultural-cognitive and event
tourism services for children: excursion routes cover an
area with significant natural and geographical resource
potential of the Ukrainian Carpathians, historical and
cultural potential of Zakarpattia, Chernivtsi, Ivano-
Frankivsk and Lviv regions, as well as young tourists can
be involved in trans-regional thematic events, that often
include travel to competitions in orienteering, ballroom and
modern dance, art competitions, etc.).

o the National cluster of Ukraine, which is formed by
attraction to the national wide profile CECT center Kyiv. The
following territorial cluster specializes in organizing cultural-
cognitive and event tourism services: excursion routes cover
the entire territory of the country, which has a natural-
geographical and historical-cultural potential, and young
tourists travel to participate in All-Ukrainian and International
festivals, competitions, that are devoted to the diverse
development of the children, for example, "Talented
Children of Ukraine", "Creative Vacation", "Bookmania", "Art
Mosaic", "New WAVE", etc.).

Conclusions. The conceptual principles of human-
geographical study of the complex of children's tourism are
based on determining the features of its geospatial
organization. Given the specificity and functional purpose of
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different levels of tourist processes organization, the human-
geographical provisions of the complex of children's tourism
can be used in the study of other functional clusters of
children's tourism, which are formed around children's
travelling. Besides, along with the cluster of resort and
health-improving children's tourism should be considered
the CECT cluster, which provides the organization of tourist
services for secondary schools, higher education institutions
of I-Il levels of accreditation and out-of-school education.
The typical functional-component structure of the CECT
cluster consists of the interaction customers (comissioners)
of relevant tourism, primary tourism enterprises and related
secondary, tertiary, as well as management, educational,
research establishments, organizations and institutions,
based on direct and inverse, information, operational and
management links, that is providing the formation of
cognitive-event specialization tourist product for young
tourists. Taking into account the organizational and
managerial links inherent in the CECT, the similarity of
natural and human-geographical conditions of the
respective tourist areas, as well as based on the analysis of
the vertical and horizontal human-geographical links
intensity between tourism entities, it is possible to offer a
typical territorial-cluster structure of the functional CECT
cluster: local subcluster(LTSC), local (LTC), regional (RTC),
trans-regional (TRTC) clusters and national (NTC) cluster.
There are Volodarsky local subcluster, Bila Tserkva local
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cluster, Zakarpatskyi regional cluster, Carpathian trans-
regional cluster and the national cluster of Ukraine as the
examples of the territorial-cluster structure elements of the
CECT cluster of Ukraine.
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HauioHanbHui nepgaroriyHumi yHiBepcuteT imeHi M. I. [iparomaHoBa, KuiB, YkpaiHa

KOHLIENTYANbHI 3ACAAN CYCIINIbHO-TEOrPA®IYHOIO BUBYEHHA KOMMIEKCY ANTAYOI O TYPUIMY
(HA MPUKNAAI KNACTEPY NNAT YKPAIHW)

Cb0200Hi eKpall eaxnueo po3sansidamu dumsiyuli mypusm Yyepe3 npusmy Lio2o pizHonpoginbHUXx eudie, 30kpeMa KypopmHo-o3dopoe4o20 U
nisHaeanbHo-nodieeozo (Gani — MMAT). OcmaHHIl Moxe cmamu edanum nidrpyHmsm Ons po3eumky 3HaHb 3 icmopii Ykpaidu, nonynspu3auyii mpa-
ouyit i 3su4aie Hawoi depxasu, nnekaHHs YyiHHocmel yKkpaiHCcbko20 Hapody ceped Oumsi4o20 HacesieHHsl. Bazoma ponb cycninbHo-2eozpagidyHux
mMemoduk y mixoucyunsiHapHomy iHcmpyMeHmapii, 30Kkpema y eausyeHHi 2e0npocmoposux npouyecie ma 38 's3kie, 3abesneyye egpekmusHicmb doc-
nidxeHHs1 ocobrnusocmeli mepumopianbHoI op2aHisayii dumsiyo2o mypu3smy U pi3Hux lio2o sudie, 30kpema ocobnueocmeli hyHKYioOHy8aHHsI, NPo-
61em i nepcrnekmue po3eumkKy Komrnsekcy Oumsi4020 mypusmMy Ha HauioHasbHOMY, pe2ioHa/lbHOMY ma JIOKaJlbHOMY Pi6HSIX, W0 0co6/1u80 8aX/1U8O
8 yMoeax cycninbHoi mpaHcgopmauii, y momy yucni deyueHmpanisayii, a makox Ha mni cyyacHux nodil e YKpaiHi.

Memoto docnidxeHHs1 € 8u3Ha4YeHHsI KOHYenmyasbHUX MOJIOXEeHb CyCiNlbHO-2e02paghidHO20 8UBYEHHST KOMII/IEKCY OUMS4020 mypu3my, a 3a-
80aHHSIMU — OKpecsIumu munoei ¢hyHKYioHasIbHO-KOMIOHEHMHY U mepumopiasibHO-Ki1acmepHy cmpykmypy ¢yHKyioHanbHo20 knacmepy MNAT Ha
OCHoe8i eu8YeHHs1 yKpaiHCbko2o doceidy opzaHi3auii npoginbHUX Mypucmu4Ho-pekpeayiliHux nocnye 0ns HUX mypucmie. Memoduka docni-
OxeHHs1 nepedbayana 3acmocyeaHHs1 Memodie KOHmMeHmM-aHasizy npoginbHUX 3aKopAOHHUX Ma yKpaiHCcbKux ny6ikayili, mopieHsHHS, cucmema-
mus3sauyil, y3a2anbHeHHs1, 2pagidyHull i nopieHsIbHO-2e02paghiyHUli Memoodu, knacmepHul nidxid i cmamucmuyHull aHani3 ghakmuyHoi iHghopmauyii 3
8i0Kpumux dxepesn.

O6rpyHmoearo micye knacmepy IMAT y cmpykmypi komnnekcy oumsi4020 mypu3smy. YOOCKOHaneHo KOHyenmyarsbHi MosIoXeHHs 8U8YeHHSs
KoMmrsiekcy Oumsi4o20 mypu3my WIISIXOM 8U3Ha4eHHs munoeoi ¢hyHKUioHaIbHO-KOMIMOHeHMHoi cmpykmypu knacmepy [MNA4T, wo oxonntoe e3ae-
Modilo 3aMoeHuUKie eidnoeiOHUX mypnociiy2,nepeuHHUX Mypucmu4yHux nidnpuemMcme i CyMiKHUX M 8MOPUHHUX, MPEeMUHHUX, @ MaKoX yrnpaeJsiiH-
CbKUX, Hag4YaslbHO-HayKoeux ycmaHos. PyHUioHaIbHO-KOMIMOHEHMHa CmpyKmypa Ha OCHO8i NpPsIMuUX i 380pPOMHUX 8UPO6GHUYUX, iHghopmayiliHux ma
ynpaesniHcbKux 38'sa3kie nepedbavae popmyeaHHs mypnpodykmy nisHaeasnibHo-nodieeorl cneyianizayii dns roHux mypucmie. Takox 3anpornoHoe8aHo
mumnosy mepumopianbHo-KnacmepHy cmpykmypy ¢yHkyioHansHo2o knacmepy [MA4T: nokanbHi nidknacmepu (JITMK), nokansHi (/ITK), pecioHanbHi
(PTK), mixpezioHanbHi (MTK) knacmepu ma HauioHanbHuli (HTK), siki eudineHo 3 ypaxyeaHHsIM op2aHi3auiliHo-ynpaeniHcbKux 38's3kie, cxoxocmi
npupodHuUXx i cycninbHo-2eozpaghiyHux ymos 8idnogidHux mypucmcbKo-pekpeayiliHux mepumopili, a mako) Ha OCHO8i aHani3y iHmeHcueHocmi ee-
PMuKanbHUX i 20pU3o0HManbHUX cycninbHo-2eo2pagidHuUX 38'sA3Kie, siki sUHUKaromb MiX cy6'ekmamu ¢pyHKUioHanbHo20 knacmepy. HaeedeHo npu-
knadu mepumopianbHO-K1acmepHoi cmpykmypu ¢yHKkyioHansHo20 knacmepy MMNAT YkpaiHu.

Knroyoei cnoea: dumsquli mypusm, Komnsiekc dumsiyo20 mypu3my, Kiacmep nizHasanbHo-rnodieeo2o mypusmy, knacmep IMNA4T, cycninsHo-
2eozpagpidyHe 0ocnidKeHHs1 mypusmy.
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RESTORATION OF DEGRADED URBAN WETLANDS
(BY THE CASE OF SOVSKI PONDS IN KYIV)

The article is devoted to the problem of preservation of urban wetlands as the most vulnerable valuable ecosystems in the
conditions of rapid urbanization, which need to be protected.It researches the current state of the Sovky tract (and the lower cas-
cade wetlands of the Sovski Ponds located within it) in the center of Kyiv.Despite the strong urban influence, rich floristic and
faunal diversity of the studied area has been revealed.

The value of urban wetlands for Kyiv is determined by the vital ecosystem services provided to the local community.Such
services include, first of all, regulation of the microclimate, moisture and nutrients distribution in the soil, habitats preservation for
the rare species of animals and plants, regulation of the groundwater levels, pollution filtration, waste adsorption, oxygen produc-
tion and carbon dioxide absorption, water quality improvement, mitigation of the climate change consequences, creation of the
favourable conditions for recreation, etc.

As a result of field surveys of the Sovky tract, the complete decline of the territory and the degradation of valuable wetlands
have been indicated.We have investigated the main geoecological conflicts caused by littering of the territory with household and
construction waste, persistent pollution of the water bodies caused by untreated sewage due to unauthorized intrusions of resi-
dents into the household sewers, chemical and noise pollution from the road infrastructure, grass burning in spring, etc. The
spatial localisation of all conflicts within the Sovky tract is shown on the relevant map.The negative consequences of the long-term
unresolved conflicts for the functioning of the wetlands and the quality of the ecosystem services they provide have been identified.

Given the perspective of development in the study area of the ecopark and a fairly general idea of the essence of this concept,
we proposed to include wetlands of Sovky tract in the Nature Reserve Fund of Kyiv.According to the current legislation, this area
meets all the criteria of the category "Regional Landscape Park"” (RLP).The main purpose of preserving the unique urban wetlands
is the protection of rare species of plants and animals and their natural habitats, which is possible only in the conditions provided
for in the RLP reserved zone. In addition, granting the official status of a protected area will make it impossible to build and litter

within unique urban wetlands in the future.

Keywords: urban wetlands, geoecological conflicts, Sovski Ponds, urban impact, protected area.

Relevance of the research. According to Ramsar
Convention on Wetlands (The Ramsar Convention Manual,
1971), urban and suburban wetlands are located inside and
around urban areas and suburbs. The importance of
wetlands for vital activities of cities and towns shall be
determined by the numerous ecosystem services that are
rendered to the urban community. Wetlands are habitats for
many plant and animal species, producers of biomass and
oxygen, natural reservoirs and water purification filters.
Wetlands accumulate moisture, transfer surface runoff to
the subsurface runoff, reduce the height of the flood wave
and increase the minimum runoff of rivers in dry periods,
prevent the activation of erosion processes. Wetland
vegetation and soils, while retaining organic and toxic
substances, contribute to the reduction of eutrophication of
reservoirs (Vodno-bolotni uhiddia Ukrainy, 2006; Alikhani,
Nummi, & Ojala, 2021). Simultaneously, the quality of
wetlands ecosystem services is decreased every year due
to rapid urban growth. According to UN, 55 % of the world's
population live in cities nowadays. According to estimates,
68 % of the world's population will live in cities by 2050
(United Nations, 2018). The powerful impact of urbanization
on urban wetlands leads to their fragmentation, loss of
relations, reduced species and ecosystem biodiversity. The
significance of urban wetlands preservation is emphasized
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by the slogan of Ramsar Convention on the occasion of the
World Wetlands Day 2018 "Wetlands for Sustainable Urban
Development." The urgency of the research problem has
been increased significantly since the commencement of
active hostilities within the territory of Ukraine, as a result of
which, about 30% of Ukrainian conservation areas, including
14 Ramsar sites with the area of 397.7 thousand hectares,
are in danger as of the end of April 2022 (Mindovkillia, 2022).

Analysis of recent research and publications. A lot of
foreign scientific works are devoted to the problem of
wetland conservation in cities. The vast majority of them
emphasize the vulnerability of valuable ecosystems in the
conditions of rapid urbanization and of necessity for
preservation and protection. Urban areas usually have less
vegetation and water compared to the surrounding areas;
blue-green infrastructure is often degraded due to increased
population density (Gunawardena, Wells, &Kershaw,2017).
Urban wetlands ensure various ecosystem services and are
their vital providers for people. These services include
water quality improvement (Quin, Jaramillo, &Destouni,
2015), air pollution reduction, carbon sequestration, as
well as recreation and leisure (Das, &Basu, 2020).
Interaction with valuable ecosystems in cities improves
physical and mental health of urban dwellers, as urban
wetlands offer a wide range of social and cultural services,
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such as creation of a space for recreation and leisure for
urban dwellers(Alikhani, Nummi, & Ojala, 2021).

According to the results of the meta-analysis of
evaluative studies conducted by Chinese scientists,
wetlands are the most vulnerable ecosystems on the globe
(Zhou, Wu, &Gong,2020). While wetlands play an important
role in cities by way of offering a variety of ecosystem
services, these services shall be subject to powerful
anthropogenic pressure due to rapid urban growth. The
results of many studies indicate a growing negative
relationship between urban development, the state of
wetlands and their ecosystem services, which indicates the
necessity for adoption of the policy of blue-green
infrastructure management in accordance with the paradigm
of Ramsar Convention regarding "smart use" of wetlands
(Kometa, Kimengsi, &Petiangma,2017). Urban wetlands
consist of various elements such as coastal vegetation, soil
and water. The blue-green infrastructure of the cities
combines hydrological network and green areas with the
built environment (Ye,Hao, &Cao,2018). Urban wetlands not
only ensure ecosystem and recreational services in cities,
but also improve water quality due to natural purification and
climate regulation. Wetlands create their own unique
microclimate and reduce overheating of urban environment.
The wetland can act as an urban adaption measure against
the urban heat island effect by potentially transforming them
into an urban cooling island (UCI) towards a favorable urban
bioclimate(Shahjahan,Ahmed, &Said,2020).

The scientific works devoted to the study of urban
wetlands are insufficient in Ukraine. Wetland ecosystem
services has been researched by Ye. Mishenin, N. Dehtiar
at al. In the scientific work (Dehtiar, 2013),the problems of
creation of an organizational and economic mechanism for
the management of wetlands ecosystem services are
disclosed, and the methodological approaches to their
assessment by way of building an integral evaluation of
ecosystem services are developed. The survey of the
natural biotic potential of the cascade of lakes of Sovska
Lowland performed by V. Prydatko-Dolin (2008a), according
to the results of which the disappearance of the species
entered into a Red Book, the reduction of the species
diversity and fragmentation of habitats of the species in case
of development of the territory of the lower cascade ponds
are provided, shall be worth noticing. In the scientific work
(Prydatko-Dolin, 2008b), using GIS analysis, the
significance of creation of an object of nature reserve fund
within the territory of Sovski Ponds, but not a shopping and
entertainment complex, was substantiated, and the list of
substantive proposals for further development of this
territory was provided. Ornithological studies of certain

areas of grassland and wetland landscapes of Kyiv city,
including Sovski Ponds, were conducted by M. Prychepa.
He revealed significant differences in the species
composition of birds depending on the degree of
anthropogenic load on wetlands and substantiated their
value for biodiversity protection (Prychepa, 2019).

The purpose and tasks of the study. The purpose of
the study is to investigate the current state of theSovky tract,
to identify geological and ecological conflicts within its
boundary, and to propose the methods of preservation of
wetlands in the center of Kyiv city. In order to achieve the
purpose, the following tasks have been set and resolved:
1) to analyze foreign and domestic sources of information
devoted to the study of the problems of urban wetlands
management; 2) to investigate the value of Sovski Ponds
and the surrounding area from the point of view of
biodiversity and of the presence of rare species of flora and
fauna; 3) to identify the primary factors of negative urban
impact on wetlands and their consequences for ecosystem
services; 4) to substantiate the causes of geological and
ecological conflicts and their spatial localization within the
studied territory; 5) to propose to include theSovky tract in
the Nature Reserve Fund of Kyiv, and to establish a
Regional Landscape Park within its territory as the only way
to preserve the unique urban wetlands.

Method and methodology. The object of the study is
the wetlands of theSovky tract in the center of Kyiv city,
where valuable natural landscapes are uncontrollably
destroyed, recreational areas are reduced, comfort level of
the urban environment is significantly decreased. This study
is based on the application of general principles of
organization of blue-green urban infrastructure and
geoinformation method of mapping, analysis of numerous
scientific works, high-resolution satellite images. Despite the
decision of Kyiv City Council on inclusion of all water bodies
of the city in the Unified Open Register, the Sovka River with
the ponds have not been certificated yet, and they are not
on the balance sheet of the Municipal Enterprise "Pleso",
which significantly complicated the initial data analysis. In
order to identify the causes and exact locations of geological
and ecological conflicts and their mapping, the field surveys
of the terrain within theSovky tract have been performed.
Based on their results, using QGIS 3.22.6 software, the
relevant map chart has been made using the topographic
plans of Holosiivskyi and Solomianskyi districts of Kyiv city
with a scale of 1:2000, the satellite images of the terrain and
OpenStreetMap cartographic materials. The algorithm of the
study consists of a number of sequential actions aimed at
achievement of the purpose (Fig. 1).

Analysis of
information sources
on the researched
problem

Formulation of the
purpose and tasks of
the study

Study of the current
state and biodiversity
of wetlands of the
Sovky tract

Development of
proposals for further
preservation of the
study area

Creating a map
based on the results
of the study

Field surveys of the
study area to identify
geoecological
conflicts

Fig. 1. Research algorithm of wetlands of theSovky tract
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Presentation of the main results of the study. Sovski
Ponds are located in two cascades on the Sovka River
within the territories of Holosiivskyi and Solomianskyi
administrative districts of Kyiv (Fig. 2). The upper cascade
includes six ponds with an area of 3.8 hectares in
Pronivshchyna natural boundary, in the upper reach of the
Sovka River, which is the largest right tributary of the Lybid
River. The lower cascade includes eleven ponds in
theSovky tract, which is bordered by Volodymyra Brozhka
Street in the north, by Valeriia Lobanovskoho Avenue in the

south, by Demiivska Industrial Zone in the east. The main
bed of the Sovka River, when the river overflows collector
on the day surface, is stagnant and overgrown in some
places. The cascade of interconnected ponds within
theSovky tract is located on the left bank, where the width of
the river bed is 2—4 m, the maximum depth is 0.3-0.4 m. As
of the beginning of May 2022, the area of the water surface
of the lower cascade ponds was only 2.1 hectares. Tree
vegetation covers an area of 9.9 hectares; willow, oak,
aspen, sorbus, sycamore dominate.

l  Holosiivskyi district

{

{
{

Fig. 2. Location of the Sovky tract within Kyiv

Within the Sovky tract, the water and coastal vegetation,
typical for wetlands, is dominant and represented bythe
rigidhornwort (Ceratophyllum demersum L.), the sago pond-
weed (Stuckenia pectinata), the whorl-leaf watermilfoil
(Myriophyllum verticillatum), the lesser duckweed (Lemna
minor L.) andthe ivy-leaved duckweed (Lemna trisulca L.),
the common duckmeat (Spirodela polyrrhiza). The acute
sedge (Carex acuta), the great manna grass (Glyceria max-
ima), the water horsetail (Equisetum fluviatile), the
lakeshorebulrush (Schoenoplectus lacustris), the broadleaf
cattail (Typha latifolia) andthe narrowleaf cattail (Typha an-
gustifolia), the sea clubrush (Bolboschoenus maritimus), the
water avens(Geum rivale), the marsh-marigold(Caltha pal-
ustris), the soft rush (Juncus effusus), the creeping
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buttercup (Ranunculus repens), the purple loosestrife (Lyth-
rum salicaria L.), the yellow loosestrife (Lysimachia vulgaris L.)
grow on the marshland meadows surrounding Sovski
ponds. The valerian (Valerianaofficinalis L.), the gray willow
(Salix cinerea), the almond-leaved willow (Salix triandra L.)
and the white willow (Salix alba) is found in some places.
Wetland ecosystems of the Sovky tract are the habitats
of rare insect species entered in the Red Book of Ukraine
(RBU). The emperor dragonfly(Anax imperator Leach,
1815), the golden-ringed dragonfly (Cordulegaster boltonii),
the Jersey tiger (Euplagia quadripunctaria Poda, 1761), the
blue underwing (Catocala fraxini Linnaeus, 1758), the musk
beetle (Aromia moschata Linnaeus, 1758) live here
(Prydatko-Dolin, 2008a). The existence of the latter two
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species depends entirely on the preservation of white
willows. Also, the following types of amphibians entered in
the RBU live within the Sovky tract: the European tree frog
(Hyla arborea Linnaeus, 1758) and the European fire-bellied
toad (Bombina bombina Linnaeus, 1761). There are species
protected under the Berne Convention, including the
common spadefoot (Pelobates fuscus Laurenti, 1768), the
common toad (Bufo bufo Linnaeus, 1758) and the European
pond turtle (Emys orbicularis Linnaeus, 1758). The water
birds protected under the Berne Convention build nests
within the boundary of Sovski Ponds: the common coot
(Fulica atra Linnaeus, 1758), the waterhen (Gallinula
chloropus Linnaeus, 1758), the common kingfisher (Alcedo
atthis Linnaeus, 1758) (Prychepa, 2019).

Due to biodiversity of insects, the ponds serve as a
feeding area for bats protected under the Berne
Convention: the common noctule (Nyctalus noctula
Schreber, 1774) and the serotine bat (Eptesicus serotinus
Schreber, 1774). Despite the powerful urban impact, the
wetland area remains suitable for bird feeding and nesting.
The mallard (Anas platyrhynchos), the common coot
(Fulica atra), the common moorhen (Gallinula chloropus),
the great reed warbler (Acrocephalus arundinaceus) are
found on the ponds and in the coastal thickets. The
bluethroat (Luscinia svecica), the common rosefinch
(Carpodacus erythrinus) and even owlish, in particular the
little owl (Athene noctua), are found on wet meadows
(Polianska et al., 2017; Prychepa, 2019).

The ponds on the Sovka River created by the monks of
Kyievo-Pecherska Lavra were reflected first by military
engineer, Danilo de Bosquet, on the plan of Kyiv city and its
environs in 1753. Since 1923, the ponds entered the borders
of Kyiv. In the first half of the 1930 s, people began to breed
fish in them and prepare ice for industrial refrigeration of
food products. At that time, local fish stocks met the needs
of the entire local community(Polianska et al., 2017).
Pollution of wetlands began in 1930 with the construction of
the plant "Chervonyi Humovyk" in close proximity to the
territory of the Sovky tract. Nowadays, the reservoirs are in
decline, fishes have not been introduced for a long time,
and the reservoirs are not even cleaned. Therefore, the
ponds of the lower cascade have silted up, have become
overgrown with bulrush and have a minimum water level.
Due to a state of neglect and lack of landscaping, the
surrounding area is hardly used for recreational purposes.
The ponds of the upper cascade are in a better state. The
influence of urban surroundings on the Sovka River with
ponds located in the center of the city has led to significant
degradation of urban wetlands.

Sovski ponds are surrounded by several residential
areas where thousands of people live. Due to illegal inserts
of the residents of Shyrma microdistrict private sector to
the city sewerage, the contaminated wastewater flows
directly into the first pond, which turns it into a drainage
ditch. Despite the presence of wetland vegetation that
filters the water, the unpleasant smell remains, especially
in the warm season. The emergency sewage collector is
between the ponds, it is periodically clogged, and the
sewage disposals overflow into the ponds. This creates the
unpleasant smells that are well perceived in close
proximity to the ponds. In addition, the tightness of the
sewage system is damaged by the roots of the trees that
germinated through the joints of the pipe.

Considering the fact that the ponds of the lower cascade
with the surrounding meadows remain a small island of
unspoiled wildlife in the center of the city for a long period of
time, bitter disputes between developers and local residents
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related to this territory take place. In 2008, Limited Liability
Company "Hospodarnyk" received more than 19 hectares of
a 15-year leased land of the lower cascade of Sovski Ponds
for arrangement of a recreational zone and for construction
of an entertainment and shopping complex. This became
possible due to changes in the Program for Development of
Green Zone in the city of Kyiv by 2010 (Pro zatverdzhennia
Prohramy rozvytku zelenoi zony m. Kyieva, 2005). Prior to
the introduction of these changes, establishment of two
parks — "Sovska Balka" with an area of 35.9 hectares and
"Balka Pronia" with an area of 16.2 hectares within the
territory of both cascades of Sovski Ponds was planned. The
entertainment center has not been built for ten years, but
instead of it the developer decided to erect an entire
residential quarter with offices and high-rise buildings
within the Sovky tract in 2018. Therewith, only two large
and two small ponds out of the eleven cascade ponds were
envisaged. According to experts, construction of 20-storey
buildings would lead to destruction of the entire green
space and reservoirs, destruction of flora and fauna,
increase in the volume of poisonous emissions into the air,
microclimate changes, loss of the recreational zone
(Sovski stavky, 2021). The settlement of at least a few
thousand people would cause transport collapse,
additional strain on social infrastructure, severe noise
pollution and a sharp decline in living comfort.

At the same time, Schmalhausen Institute of Zoology
conducted an inspection of the ponds of the lower cascade,
which confirmed the impossibility of development in this
territory due to threats to the existence of rare species of
plants and animals. A year later, due to the demands of local
residents, the agreement for the lease of Sovski Ponds was
appealed in the economic court. The court proceedings
lasted for two years, and on June 15, 2021, the Northern
Economic Court of Appeal confirmed the decision of the
court of first instance and returned the lower cascade of
Sovski Ponds to the community of the capital. Following that,
the ecological commission of Kyiv City Council approved the
establishment of an eco-park within the boundary of Sovski
Ponds (Ekolohichna komisiia pidfrymala stvorennia parku,
2021). However, in order to build a park in close proximity to
Sovski Ponds, the Municipal Association "Kyivzelenbud"
must obtain the right to use this land plot on a permanent
basis. The utility companies will be allowed to commence
design and improvement of the territory only following
approval by the land commission of Kyiv City Council of the
land allotment. Therefore, the digression of wetland
ecosystems is in progress in Kyiv.

In order to identify the real causes of decline of valuable
wetlands, the geological and ecological conflicts and their
spatial distribution within the lower cascade of Sovski Ponds
have been studied (Fig. 3). Despite the fact that burning of
stubble, meadows, pastures, areas with steppe vegetation,
wetland vegetation and other natural vegetation is
prohibited in Ukraine (Kodeks Ukrainy pro administratyvni
pravoporushennia, 2022, art. 77-1), the cases of
unauthorized burning of grass within the Sovky tract are
quite common. Burning of grass stand causes the death of
rare species of plants and insects in the soil, plant litter and
grass, the destruction of seeds on the surface and in the
upper layers of the soil. Disruption of natural vegetation
cover promotes the penetration of alien species into the local
flora, which destroys the integrity of the original grass stand
and deteriorates the forage base of pollinating insects.The
products of combustion of snag stand increase air pollution,
the quality of which is already low due to the impact of
highways and construction works in the areas adjacent to
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the ponds.The burning of coastal biocenosis surrounding
Sovski Ponds leads to the disruption of wetlands
ecosystem services that are vital for the local community,
including in particular the limit ability to break down wastes,
to filter soil moisture, to produce oxygen, and to absorb
carbon dioxide, to maintain biotic and genetic diversity, etc.
(Table 1). The littering of the territory of the natural
boundary with solid household and construction waste has
become significant. Motor vehicles and construction works
add severe noise pollution in the areas adjacent to the
ponds. All this together causes the synergistic effect of
urban impact on the unique wetlands of Kyiv.

Since the final decision on establishment of an eco-park
within the territory of Sovski Ponds has not been taken yet,
it should be noted that the concept of "eco-park" is very
generalized. For example, the official website defines Global

Green Eco-Park as "a fully inclusive integrated biosphere
program for any object that provides stability at all levels"
(Eco Parks, 2022). In Ukraine, the project of O. Feldman for
family recreation with entertainments and a zoo in the
suburbs of Kharkiv city, and a small square in the center of
Kiev city with solar panels, art object and a cover made of
recyclable wastes are also considered as an eco-park. If
something similar is implemented within the territory of the
lower cascade of Sovski Ponds, it will not have any
conservation status. The primary purpose of preservation of
urban wetlands is the protection of rare species of plants and
animals, as well as their natural habitats and the entire
ecosystem, not just landscaping and recreational
development. In view of this, we consider it appropriate to
include this small island of wild nature located in the center
of the city in the Nature Reserve Fund (NRF) of Kyiv.

= [

Geoecological conflicts: burning grass
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t}_, littering with household waste @F! damage to the sewer
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Fig. 3. Geoecological conflicts within the Sovky tract

Five years ago, environmentalists made a proposal to
create a landscape reserve of local significance within the
territory of the lower cascade of Sovski Ponds (Polianska et
al., 2017), but this proposal was not considered by Kyiv Au-
thorities. At that time, the studied area was leased by the
developer. Currently, there is every reason for establish-
ment of a Regional Landscape Park (RLP) with the condi-
tional name "Sovky." The choice of this category of NRF
completely meets the requirements of current legislation, ac-
cording to which the purpose of establishment of RLP is to
preserve the natural state of typical or unique natural com-
plexes, and to provide conditions for organized recreation.
The tasks entrusted to RLP have also been clearly defined:
preservation of valuable natural complexes and objects, cre-
ation of conditions for efficient recreation in natural conditions
with observance of the nature protection regime (Pro
pryrodno-zapovidnyi fond Ukrainy, 2021, art. 23). As to the
improvement of the territory, the immediate purification of wa-
ter bodies, including Sovski Ponds, is provided for by the draft
Master Plan of Kyiv city by 2040 (Proiektom Henplanu Kyiev
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a peredbacheno, 2020). Granting the official status of a con-
servation area will make the development, pollution and lit-
tering of the city's unique wetlands impossible in the future.

The primary criterion of compliance of Sovky natural
boundary with the requirements for the category of NRF of
Ukraine "Regional Landscape Park" shall be rich diversity of
flora and fauna and presence of typical and rare plant
communities within its territory. If an eco-park is established,
you will not avoid the risk of transformation of Sovski Ponds
with the surrounding area into a city park of culture and rest
where the recreational flows are not controlled in any way.
Under such conditions, the preservation of unique wetlands
will be extremely difficult. Of course, the status of NRF
territory shall not provide the unquestionable guarantees
that visitors will comply with all environmental requirements,
especially in the specific conditions of the urban
environment. For example, these requirements are not met
in RLP "Partyzanska Slava" in Darnytskyi district of Kyiv,
which was included in the NRF of Ukraine in 1994. During
the entire period of its operation, this Park has not become
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a full-fledged environmental institution. The numerous
attempts of illegal development, uncontrolled entry of
vehicles and mass felling of perennial plantings throughout
its territory are recorded here. Administrative buildings, trade
tents and attractions, food establishments, etc. are located on

the illegally seized land plots of the Park. Due to the lack of
valuable natural complexes and objects, the reserved zone of
RLP "Partyzanska Slava" is only 0.21% of its total area
(Havrylenko, & Tsyhanok, 2019), which gives visitors the
reason not to perceive the Park as an institution of NRF.

Table 1. Consequences of geoecological conflicts of the Sovky tract

Urban impact

Consequences of the impact

Disturbed ecosystem services of wetlands

Clogging of the sewer between
the ponds, violation of the
tightness of the sewer pipe

Transfusion of sewage into ponds, pollution

of water bodies, the emergence of
unpleasant odors, difficulty accessing
oxygen

Regulation of the microclimate, distribution of moisture
and nutrients in the soil, provision of fresh water,
dissolution of effluents, preservation of habitats of
animals and plants rare species, regulation of
groundwater levels

Car wash on the coast of Sovski
ponds

Pollution of reservoirs and air above them,
underground aquifers, violation of the
whole grassland, soil compaction

Water purification, filtration of pollution, cultural and
aesthetic, accumulation of greenhouse gases,
prevention the penetration of invasive species,
regulation of local watercourses, microclimatic control

Operation of gas stations close
to the tract

Groundwater  pollution in case of
emergency fuel spills, air pollution due to
evaporation of petroleum products and car
exhaust

Fresh water supply, microclimate regulation, water
purification, groundwater level regulation, soil quality
maintenance, soil filtration, air quality regulation, waste
adsorption

Littering with household and
construction waste

Congestion of the territory, destruction of
plants within meadow biotopes and certain
areas of coastal biocenosis, air pollution

Soil moisture filtration, waste decomposition, genetic
material, pollination, floristic biodiversity, microclimatic
control, soil formation, oxygen production and carbon
dioxide absorption

Developed road network

around the tract

Pollution of surface water bodies and
groundwater aquifers, littering of coastal
habitats

Erosion control, absorption of carbon dioxide and air
pollutants, maintenance of soil quality, regulation of
surface and soil moisture reserves, filtration of water
into the soil, evaporation and retention of precipitation

Spring burning grass

Fragmentation of wetlands, air pollution,
destruction of rare plants and their habitats,

Nitrogen uptake, soil formation, soil moisture
replenishment, nutrient and water cycles, biodiversity

Dense residential buildings in
the areas adjacent to the tract

depletion of the forage base of important | maintenance, trophic chain conservation, adverse
pollinating insects climatic mitigation, pollination
Ecological-educational, cultural-aesthetic, scientific-

Reduction of populations of rare species,
synanthropization of flora and fauna,
simplification of the structure of biocenosis,
destruction of established ecosystem links

cognitive, regulation of air quality, reduction of noise
pollution, preservation of habitats of rare plants and
animals, mitigation of consequences of natural
meteorological phenomena

Contamination of water

Unauthorized cutting into the
household sewer and sewage
disposal into the Lybid River

and ponds matter and the

eutrophication

bodies with
untreated effluents, the appearance of
unpleasant odors, the influx of organic
intensification  of

Water purification, waste adsorption, retention of
moisture and nutrients in the soil, maintenance of
genetic and species biodiversity, preservation of
waterfowl habitats

Creation of fortifications
(trenches and shafts) on the
side of V. Lobanovskoho Avenue

Violation of the integrity of the soil cover
and the original grass, the destruction of
natural habitats of plant and animal species

Maintenance of soil formation processes and nutrient
cycles, absorption and accumulation of carbon and
other greenhouse gases, regulation of microclimate and
groundwater level, protection against erosion

In view of this, the feasibility of the establishment of a
regional landscape park instead of the planned eco-park
requires more detailed substantiation and discussion. The
main advantage of a regional landscape park over other
categories of NRF, in particular landscape reserve, is the
ability to divide the RLP into functional zones, and thus to
reliably conserve the most vulnerable areas with the most
valuable biodiversity by way of their inclusion in the
conservation area. Any conservation area within the territory
of a city cannot function properly without solving all the
issues caused by the impact of the urban environment, in
particular compliance with the regime of functional zones,
streamlining the recreational pressure, protection from
illegal development, etc. (Koynova &Zavadovich, 2005).
Uncontrolled recreational activity will lead to the inevitable
degradation of the most significant wetland ecosystem
services. Therefore, the residents of the residential areas
adjacent to Sovski Ponds shall have the opportunity to
choose one of two options: either mass recreation and
entertainments, or conservation in the natural state of the
habitats of rare species subject to certain restrictions and
prohibitions from participating in recreational activities.
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Therewith, it is very important to avoid the mistakes and
miscalculations made in the process of design of such
urban protected areas, including in the city of Kyiv.
Keeping the coastal margins of the ponds free from
household, construction and other litter; stopping the
discharge of domestic sewage into the Sovka River and
into the ponds; maximum possible restoration of natural
vegetation; cleaning of banks, reach and bottoms of ponds;
regulation of the water regime within the territory;
enhanced protection of rare species of flora and fauna and
their habitats should be among the priority measures that
are necessary for preservation of Sovski Ponds and the
abandoned surrounding area.

Conclusions and prospects of the research. In view
of the rapid intensification of urbanization processes around
the world, the issues of preservation of small islands of
unchanged natural landscapes are relevant in every city.
The development of Kyiv city is accompanied by the
destruction of green areas, pollution of water bodies and air,
reduction of recreational areas and deterioration of public
health. In different parts of the capital, the disputes regularly
erupt between the developers and the local residents that
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defend their right to a favorable environment for living and
recreation. One of such "small islands" of wild nature in the
center of Kyiv city is Sovky natural boundary, where unique
wetlands have been degraded for a long time. Meanwhile,
the ecosystems of the natural boundary are the habitats of
rare species of insects and amphibians entered in the Red
Book of Ukraine. The amphibians protected under the Annex Il
to the Convention on the Conservation of European Wildlife
and Natural Habitats (Berne Convention) and the Red Book
of the International Union for Conservation of Nature are
also found. Despite the powerful urban effect, Sovski
Ponds is a nesting place for several species of water and
other birds protected under the Berne Convention. The
territory of the wetlands is the feeding base for some
species of the bats entered in the RBU, Appendix Il of the
Convention on the Conservation of Migratory Species of
Wild Animals (Bonn Convention). Thus, rich species
diversity and genetic diversity are found within the
territories of the ponds and of the coastal thickets.

Sovky reservoirs and the surrounding area decline is due
to many factors, including the discharge of untreated
sewage, persistent chemical and noise pollution on the part
of road infrastructure and construction, pollution form
household and construction waste, lack of any improvement
and cleaning. According to the results of the field survey of
Sovky natural boundary, the spatial localization of the
primary geological and ecological conflicts within the studied
area has been identified and reflected on the map chart. It is
established that the state of wetland complexes is the most
negatively affected by unauthorized inserts to domestic
sewage and wastewater discharge to the Lybid river and to
the ponds, emergency state of the sewage collector between
the ponds, pollution of the territory from household and
construction waste, heavy traffic on the road network
surrounding the natural boundary, dense residential
construction in the microdistricts adjacent to the natural
boundary, illegal burning of grass, etc. Due to the threat of
invasion of Kyiv city by the enemy troops, in March 2022, the
sandbagged trenches were dug within the natural boundary
on the side of V. Lobanovskoho Avenue. This has become an
additional factor of negative impact on natural ecosystems.

Despite the powerful recreational potential, the clutter of
the Sovky tract and the offensive odor make impossible any
appropriate recreation and leisure within its territories. This
is despite the fact that thousands of people residing in the
nearby residential areas have no other places for recreation,
except for Holosiivskyi Park, which still needs to be reached
by public transport. Urban wetlands provide vital ecosystem
services to the community, in particular improvement of
water quality, mitigation of climate changes, conservation of
wildlife, creation of opportunities for recreation, etc. In view
of vulnerability to urban impact, urban wetlands require
special treatment and protection in order to secure the
valuable services they provide. The most effective way to
solve this problem is to create a regional landscape park
within the studied area, one of the tasks of which shall be
promotion of effective recreation of the population in natural
conditions. In order to substantiate the necessity for
preservation of urban wetlands and for creation of protected
areas within their territories, the ecosystem services that are
the most significant for the local community and disrupted
as a result of urbanization impact on the natural complexes
have been identified. The results of the study shall be the
basis for planning the measures for minimization of
geological and ecological conflicts and for mitigation of
urban pressure on the ecosystems of the Sovky tract.
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The novelty of the study is to identify the causes of
long-term degradation and potential threats to the natural
area surrounded by housing estates, highways and
construction sites. The map chart of the spatial localization
of the existing geological and ecological conflicts has been
made for the first time for the studied area of Sovky natural
boundary. The practical significance of the study results is
that they may be taken as a basis for landscape and
functional zoning of the territory in future, if the decision on
establishment of a new Regional Landscape Park in Kiev
city is taken. That is, the developed map chart with the
reflected primary threats and factors of degradation of
ecosystem services shall be the basis for such zoning and
further management of the protected area.
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BIAHOBINEHHA AETPAOOBAHUX MICBKUX BOOHO-BOJIOTHUX YTIAb
(HA MPUKNALI COBCbKUX CTABKIB Y KUEBI)

Cmammio npucesiyeHo npobnemi 36epexeHHs1 MicbKUX 800HO-60/10mHUX y2i0b siK Hallypa3nueiwux YiHHUX eKkocucmeM 8 yMoeax cmpiMKoi
yp6aHizauyii, ki Heo6xiOHO 36epizamu (i oxopoHsimu. [JocnidxeHo cyyacHuli cmaH ypo4uuwa Coeku y cepedmicmi Kueea, y Mexax siKko2o0 po3mauwo-
8aHO 800HO-60s10MHi y2idds (BBY) HUxHbo20 kackady Coecbkux cmaekie. lMonpu nomyxHul yp6aHicmuyHuli ennue, susienieHo 6azame sudoee
¢ropucmudyHe U ¢hayHicmuyHe pisHomMaHimmsi docnidxyeaHoi mepumopii. LjinHicmb micbkux BBY dns Kueea eusHayaembcsi )xummeeo Heobxio-
HUMU eKocucmeMHUMU riociy2amu, siki Hadarombcsi micyeeaili 2pomadi. [Jlo makux nocnyz Hanexams, Hacamnepeo, pe2ys08aHHs1 MiKpoknimamy,
po3nodin eosioau U MOXUBHUX PEYOBUH Y I'PYHMI, 36epexeHHs1 ocenuw, pioKicHUx eudie meapuH i PoCuH, pe2yno8aHHs1 pieHs r'pyHmMosux eod,
inbmpauyisi 3a6pydHeHb, adcopbuis eidxodie, NPodyKyeaHHsI KUCHIO U MO2/1UHaHHS 8yaJieKucsiomu, noinuweHHs sikocmi eo0u, MOM 'sIKWeHHs Hac-
nidkie 3MiHU KnliMmamy, cmeopPeHHs1 CIPUSMAIUBUX yMO8 07151 8i0MOYUHKY HaceslIeHHsI mow,o.

Y pesynbmami npoeedeHHs1 HamypHuUx o6¢cmexeHb ypoduuja Coeku 3a3Ha4eHo noeHull 3aHenad mepumopii ma dezpadauyito yiHHux BBY. [oc-
NidXKeHO 205108Hi 2e0€K0102i4Hi KOHGIIKMU, 3yMoesieHi 3acMiYeHHIM mepumopii no6ymosumu Ui 6ydisenbHumu gidxodamu, cmilikum 3abpyOHeH-
HsIM 8000lIM HeoYUWeHUMU CIMOoKaMu Yyepe3 HecaHKUioHoeaHi epizaHHs1 xxumernie y nobymoey kaHanizayiro, XiMiyHUM i wyymoeum 3a6pyOHEeHHSIM 3
60Ky O0pPOXHBLOI iHGhpacmpyKkmypu, eeCHIHUM eunasnroeaHHIM mpasocmoro mow,o. [I[pocmopoesy sokanisayiro ecix KOHgikmie y Mexax ypoyuua
Coeku eidobpaxkeHo Ha 8iOnoeidHili kapmocxemi. [lokazaHo HezamueHi HacliOKu mpueasio20 HepPOo38 'siI3aHHs1 3a3HavYeHUX KOHGbslikmie Onsi pyHKYi-
OHyeaHHs1 BBY ma sikocmi ekocucmeMHux nocye, siki 0HU Hadaromsp.

3 oa2nady Ha nepcnekmusy po36ydoeu Ha docnidxyeaHili mepumopii ekonapky U 3a2anbHi ysiesnieHHs1 w080 cymHocmi yb020 MOHSMmMsl, HaMu
3anpornoHoeaHo ekmoyumu BBY ypo4uuia Coeku Ao cknady npupodHo-3anoegioHozo ¢poHdy Kueea. 32i0Ho 3 dito4um 3akoHoGaecmeoM ysi mepu-
mopisi eidnoeidae ecim kpumepisim kamezopii "pezioHanbHuUl naHwagmuuii napk” (PJI). FonoeHo0 Memoro 36epexxeHHs1 yHikarbHUX Micbkux BBY
€ 0XOopoHa pidkicHuUx eudie pocnuH i meapuH ma ixXHix NPUPOOHUX ocesuw, Wo MOXJIU8o uuwe 8 ymosax nepedbayeHoi e PJII1 3anogidHOi 30HU.
Kpim moeo, HadaHHs ogbiyiliHo2zo cmamycy npupodooXopoHHOI mepumopii yHemMoxnueums 3abydosy U 3acMmivyeHHs1 yHikanbHUX Micbkux BBY e
malibymHbomy.

Knroyoei cnoea: micbki 800HO-60510mHi y2id0s1, 2eoekosozi4Hi KoHghnikmu, Coecbki cmaeku, ypbaHicmu4Hul ennue, npupodoOXOPOHHa mepu-
mopis.
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PECULIARITIES OF FLOODS ON THE TERRITORY OF POKUT CARPATHIANS

The article analyzes the peculiarities of floods in Pokut Carpathians. It is determined that the main causes of floods are the
amount and intensity of precipitation, features of geomorphology and hydrography of the study area. The peculiarities of the
geomorphological structure of the territory, the differences of geomorphology between the middle and low mountain parts of Pokut
Carpathians are found out. The middle mountains are characterized by significant vertical and horizontal dissection of the terrain,
the predominance of narrow and deep river valleys, the presence of large catchments in the upper reaches of rivers. The lowlands
are represented by symmetrical ridges with wide ridges, steep and sloping slopes, which are divided by relatively wide river valleys.
Determining the steepness of Pokut Carpathian slopes, it was found that steep and very steep slopes occupy more than 18% and
are located in the upper reaches of rivers, and steep slopes occupy almost half of the study area and this criterion increases the
possibility of sudden floods. Analyzing the geomorphology of Pokut Carpathians, it was found that the formation and development
of floods largely depends on the geomorphological features of the territory. The dependence of floods on the hydrographic features
of rivers and their basins has been established. It has been found that rivers are characterized by a branched river system in the
upper and middle reaches, and the lower reaches are mainly one artery, where all the water accumulates during floods. In addition
to the above-mentioned, the formation and development of floods are also influenced by soils, which in mountain conditions are
formed on hard geological rocks and are often poorly permeable and have a small depth of soil profile, which in turn do not absorb
much moisture. As for the forest cover of the study area, it is determined that it is more than 57 %, but even such a percentage of
forests in the event of a sudden and large rainfall can not contain excess water. We present the results of meteorological indicators,
including rainfall and heavy rains over 15 years, at two observation points- Variatyn Hydropower and Hutsulshchyna National
Nature Park Meteorological Posts. It was found that heavy floods usually occur in June-July, the amount of precipitation at
VariatynHydropower Plant is always higher than at Hutsulshchyna NNP meteorological point. After analyzing the course of intense
rains over fifteen years at two observation points, it was determined that VariatynHydropost is characterized by heavy rainfall more
often than Hutsulshchyna NNP meteorological point. According to the analysis of the data of VariatynHydropost and
Hutsulshchyna NNPMeteorological Station for the period 2005-2020, 65 and 53 days were recorded, respectively, with heavy rains.
It has been studied that the greatest and largest floods during the observation period in Pokut Carpathians were recorded on
Cheremosh, ChornyiCheremosh, Rybnytsia, Pistynka, Liuchkarivers on July 24-28, 2008, July 7-8, 2010 and June 23, 2020.

Keywords: flood, precipitation, river, meteorological indicators, hydropost, meteorological post, relief, Pokut Carpathians.

Relevance of research. The studied region is Therefore, there is a need for research on the causes of

characterized by a unique history of development,
geological structure, geomorphological features, surface
waters and diversity of natural landscapes. This combination
of natural conditions is favorable for the development of
physical and geographical processes. One of them is
hydrometeorological phenomena, in particular — floods,
which are characteristic of all major rivers of Pokut
Carpathians. Floods are mainly characterized by short-term
increases in costs and water levels caused by heavy rains
or melting snow. Mostly, there are floods due to heavy rains
in summer. In addition to the amount and intensity of
precipitation on the formation of floods have a significant
impact on the geological structure and geomorphological
features of the territory, the structure of the river basin and
vegetation. In addition, floods contribute to the development
of erosion processes, landslides, landslides. Floods can
also result in changes in the landscape structure of the
territory, the disappearance of some landscape complexes
and the emergence of others, for example, during a flood
changes the riverbed, water can destroy the first floodplain
terrace and in its place pave the riverbed, the whole slope
can be neutralized floodplain terraces due to the incision
of the channel into the depth, etc. In addition to changes in
landscape complexes, floods cause significant damage to
infrastructure (destruction and damage to houses, roads,
bridges, coastal fortifications, power lines, tourist
infrastructure), agriculture (destruction and damage of
agricultural  plantations, hayfields and plantings).
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floods, their prediction, passage and measures to minimize
their impact on the community.

Analysis of recent research and publications. Pokut
Carpathians is one of the regions of the Ukrainian
Carpathians, where the research of surface waters of the
studied region was carried out the least. Studies of the river
network of this territory were performed in the context of
either the Ukrainian Carpathians or individual regions
(Voropai, Kunytsia, 1966, Herenchuk, Koinov, Tsys, 1964;
Herenchuk, 1968; Herenchuk, 1973; Vashchenko,
Yevtushko, Brytan, 2003; Litopys pryrody Hutsulshchyna
NNP; 2004); Stefurak, Brusak, Derzhypilskyi (Eds.) 2013).
Prerequisites for the formation, dynamics and course of
floods in Pokut Carpathians were studied by Hostiuk Z. V.,
Lavruk M. M., Pelypeyko I. A.and others (Hostiuk 2014;
Lavruk, 2005). Particular attention was paid to the study of
the consequences of floods by Fedunkiv Z.B., local press
and Internet sources (Fedunkiv, 2010). Despite the
favorable conditions of floods in Pokut Carpathians, the
study of the hydrological regime of rivers is practically not
carried out, except for Variatyn River, Chornyi Cheremosh
creek, where Variatyn Hydropower Stationwhich is
subordinated to Carpathian  Selestokov  Station
(Yaremche) located (Hidrolohichni shchorichnyky Karpatskoi
selestokovoi stantsii 2005-2020).

Purpose of the study. The purpose of this study is to
identify the main causes of floods in Pokut Carpathians, the

© Hostiuk Z., Karabiniuk M., Burianyk O., 2022
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possibility of their prediction, forecast the dynamics of the
passage and minimize the consequences.

Methods and methodology. The main approach we
used in the study was systematic — a combination of several
research methods to achieve this goal. In addition to the
approaches, a number of methods were used: landscape,
basin, geoinformation, aerospace, descriptive and
statistical. To begin with, we processed literature sources
and used geoinformation, aerospace, basin and landscape
approaches on the basis of which we created a
geoinformation database, including geological structure,
river network and its basins, slope steepness, forest cover,
etc. We have repeatedly conducted our own field research
during heavy rains, which resulted in floods. Materials of
meteorological indicators of VariatynHydropost and
Hutsulshchyna NNP were collected, where the statistical
method was used to analyze the relevant indicators.

Resultsof research. As already mentioned, the main
causes of floods are the amount and intensity of
precipitation, geomorphological features, the structure of the
river basin and the presence of certain vegetation.

Pokut Carpathians are located in the southeast of Skyb
Carpathians. In the northeast they border the outer zone of
the Precarpathian Depression, in the southeast — with the
Bukovyna Carpathians, the southwestern border is
consistent with the border of Krosne zone andSkyb cover, in
particular, the boundary of Parashka part, and in the north-
west the boundary runs along transverse tectonic faults fixed
by Volovyi, Pistynka, Sukhyi, and Lyuchka rivers
(Vashchenkoetal., 2003, "Zakhidukrgeologiya" archive
materials of the State Enterprise (1968—1985), Hostiuk, 2021).

Analyzing the geomorphological features of Pokut
Carpathians, we can conclude that they are somewhat
different from each other. For the middle mountains, which
are formed on Skyb cover, they are characterized by
asymmetry of mountain ranges (steep northeastern and
sloping southwestern slopes), significant vertical and
horizontal dissection of the terrain, the predominance of
narrow and deep river valleys, the presence of large peaks
rivers. The relief of Pokut lowlands is formed on Boryslav-
Pokut cover of the Inner Zone of Precarpathian Depression
(Herenchuk, Koinov, Tsys, 1964, Kravchuk, 2005;
Liashchuk, 1963; Tsys, 1956). Pokut lowlands are
symmetrical ridges with wide ridges, steep and sloping
slopes that stretch from northwest to southeast and are
divided by relatively wide river valleys.The ridges are
characterized by absolute heights of 700—1000 m above sea
level. They form several low-mountain ranges: Lebedyn-
Kamenystyi, Karmatura-Khomynskyi, Brusnyi-Sokilskyi-
Rozhen, Ploskyi-Hlynystyi, Maksymets (Kravchuk, 2005).
The valleys of the transverse rivers Pistinka, Rybnitsa,
Cheremosh divide the ridges into separate segments. They
are deeply incised and have up to five terraces, often in the
channels of these years the native rocks come to the
surface, forming waterfalls and gullies (Fig. 1).

Analyzing the steep slopes of Pokut Carpathians, it was
found that the largest area is occupied by slightly sloping
slopes, sloping slopes, and steep slopes — 42 % and very
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gentle ones, gentle — 37 %, much less — steep and very
steep slopes — 18 % and the smallest areas are steep slopes
— 3 % (Fig. 1) (Hostiuk, 2021). The peculiarity is that large
catchments are located at the top of rivers among steep and
very steep slopes and during heavy rains water in large
volumes, at high speed and in a short period of time flows
into the middle and lower reaches of rivers, where it forms
large floods in the main waterways.

The surface waters of Pokut Carpathians are mainly
represented by rivers belonging to Prut basin. The largest
rivers in the study area are Cheremosh, Chornyi
Cheremosh, Berezhnytsia, Rybnytsia, Pistynka, Liuchka,
which have mixed nutrition with a predominance of
rainwater (Fig. 1). The river valleys of Pokut Carpathians
are characterized by a significant thickness of alluvium in
the floodplain and on all basement terraces (Herenchuk
(Eds.) 1973; Liashchuk, 1963). Almost all rivers have an
extensive tree-like river system and flood mode with sharp
fluctuations in water runoff, sediments, intensity of channel
processes, unstable and short-term icefall on rivers,
possible congestion. Almost all river basins of the studied
region have a tree-like structure.

Analyzing the availability of forest cover, we found that
forests in Pokut Carpathians occupy 57.9 %, meadows —
22.7 % and residential areas are 19.3 %. Analyzing the
distribution of land in Pokut Carpathians in the middle and
low mountain landscapes, which cover an area of 209.2 km?
and 453.6 km?, respectively, it was found that forests in the
middle mountains cover an area of 70.5%, while in the
lowlands. and — 52.7 %. Meadow areas occupy almost the
same area, as in the middle mountains 22.1% and in the
lowlands 22.2 %. There is a significant difference between
the areas of settlements, as in mid-mountain landscapes
they are 7.3%, and in low-mountainous — 24.9 %,
respectively, from the area of mid-mountain and low-
mountain (Hostiuk, 2021). Despite the relatively high
percentage of forest cover in the study area, when a large
amount of precipitation falls, neither the forest nor the soil
can absorb too much water, the excess of which in the form
of small streams flows to the main rivers.

Since the occurrence of hydrometeorological
phenomena mainly depends on climatic conditions, we
conducted a detailed analysis of certain meteorological
indicators at two observation points located in Variatyn river
basin (Variatyn Hydropost) and Rybnytsia river basin
(Hutsulshchyna NNP Meteorological Station) during fifteen
years (2005-2020). Variatyn Hydropower Station is
subordinated to the Carpathian Celestial Station
(Yaremche), founded in 1965 on Variatyn River in Chornyi
Cheremosh Basin, located in the middle mountains of Pokut
Carpathians at an altitude of 596.4 m above sea level.
Hutsulshchyna NNP Meteorological Station was established
in 2005 and is located in the area of the low-mountainous
Pokut Carpathians in Rybnytsia River valley at an altitude of
370.8 m above sea level (Hidrolohichni shchorichnyky
Karpatskoi selestokovoi stantsii 2005—-2020; Litopys pryrody
NPP "Hutsulshchyna" 2013).
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Fig. 1. A) Steepness of the slopes of Pokut Carpathians (built in ArcGIS on the basis of SRTM);
B) River network of Pokut Carpathians; C, D) Periods and flood of 2020, Rybnitsa river

In general, the Pokut Carpathians region is characterized
bytemperate, mountain-friendly climate with sufficient humidity
— annual rainfall ranges from 700 to 1100 mm (Table 1)
(Hidrolohichni  shchorichnyky  Karpatskoi selestokovoi
stantsii 2005-2020; Litopys prutsuly NPchy; Chronicles of
Nature NPP "Hutsulshchyna" 2018; Chronicles of Nature
NPP "Hutsulshchyna" 2020; Hostiuk, 2019).

Comparing the data at the two observation points for
15 years, it was found that the amount of precipitation at
Variatyn Hydropower Plant is always higher than at
Hutsulshchyna NNP meteorological station (Table 1).

According to the analysis of the data of Variatyn
Hydropost and Hutsulshchyna NNP Meteorological Station
for the period wa 2005-2020, 65 and 53 days were
recorded, respectively, with heavy rains (Table 1). Under the
heavy rains we mean precipitation of 27 mm or more during
the day (Hostiuk, 2021).

After analyzing the course of heavy rains over fifteen
years at two observation points, it was found that Variatyn
Hydropost is characterized by heavy rainfall more often than
Hutsulshchyna NPP Meteorological Station. This is due to
the difference in absolute altitudes and the peculiarity of the
location of observation points (Pokut Middle Highlands is a
kind of orographic barrier to the movement of moist
southwestern air masses). Analyzing the dynamics of days
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with heavy rains over the years, it can be noted that 2007,
2012, 2017, 2018 were significantly different years, when in
VariatynHydropostit was recorded significantly more days
with rainfall of more than 27 mm/day than Hutsulshchyna
NNP Meteorological Station (Hidrolohichni shchorichnyky
Karpatskoi selestokovoi stantsii 2005—-2020; Litopys pryrody
NPP  "Hutsulshchyna" 2013; Litopys pryrody NPP
"Hutsulshchyna" 2018; Litopys pryrody NPP
"Hutsulshchyna" 2020).

As you know, the amount of precipitation mainly
depends on the water level in rivers. Thus, on the rivers of
Pokut Carpathians during the study period there were quite
variable fluctuations in water levels. Usually the highest
water level in the spring after the snow melts and in the first
half of summer during a significant amount of precipitation.
At the end of August, the water level drops to normal and by
the end of the year can fluctuate, usually within 10-20 cm.

Floods are typical for the terraced bottoms of the river
valleys of Cheremosh, Chornyi Cheremosh, Rybnitsa,
Pistynka, Liuchka and their creeks. Catastrophic floods,
which are formed as a result of precipitation with a daily
maximum of more than 70 mm/day, cause special damage.
The greatest and largest floods during the observation
period in Pokut Carpathians were recorded on July 24-28,
2008, July 7-8, 2010 and June 23, 2020 (Hostiuk, 2021).
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Table 1. Heavy rains in Pokut Carpathians during 2005-2020
(according to Variatyn Hydropost and Hutsulshchyna NNPMeteorological Station)

(HidrolohichnishchorichnykyKarpatskoiselestokovoistantsii 2005—-2020; LitopyspryrodyNPP "Hutsulshchyna" 2013;
LitopyspryrodyNPP "Hutsulshchyna" 2018;
Litopys pryrody NPP "Hutsulshchyna" 2020)

Variatyn Hydropost Hutsulshchyna NNP Meteorological Station)
Year Date Precipitation, mm Year Date Precipitation, mm
31.05 38,2 01.06 35,5
09.06 43,2 17.08 66,0
07.08 27,3 19.08 76,5
2005 17.08 51,7 2005 24.08 34,5
18.08 56,0 14.09 37,5
19.08 38,7 17.10 28,2
24.08 29,9 20.10 33,5
Total per year 973,3 Total per year 635,9
15.06 37,6 30.07 50,0
26.05 37,3 05.08 34,5
2006 2006 11.08 45,5
11.08 515 27.08 35,5
Total per year 889,7 Total per year 677,2
07.05 27,6
09.05 32,8
25.05 44,2
05.07 31,0
2007 11.07 28,0 2007 12.09 49,0
06.09 40,4
12.09 36,4
19.09 28,0
Total per year 1136,6 Total per year 751,3
24.06 42,3 16.04 27,25
15.07 28,6 23.07 37,5
24.07 66,8 24.07 51,25
25.07 104,7 25.07 120,0
2008 26.07 77,3 2008 26.07 46,25
27.07 46,8 27.07 31,6
05.10 28,2 16.09 33,75
Total per year 1253,9 Total per year 1005,4
12.07 30,6 24.06 31,5
06.08 59,1
2009 13.10 388 2009 14.10 29,5
Total per year 753,4 Total per year 608,1
18.05 42,8 18.05 32,0
21.05 34,5 22.06 34,75
22.06 75,4 23.06 60,0
23.06 62,6 20.06 33,0
2010 26.06 31,0 2010 28.06 60,0
08.07 90,0 08.07 119,5
27.07 34,0
27.07 35,8 07.08 61.0
Total per year 1349,1 Total per year 1143,5
02.06 28,8 02.06 30,5
28.06 37,6 29.06 40,0
2011 2011 11.07 29,2
26.07 28,6 3007 50.0
Total per year 693,9 Total per year 478,1
24.05 30,2
05.06 38,7 -
2012 3007 33.0 2012
Total per year 758,4 Total per year 454,8
15.05 31,9
22.06 50,3 12.09 50,75
2013 18.09 36.9 2013
Total per year 787,0 Total per year 620,2
15.05 59,5
2014 15.05 726 2014 26.07 65,0
Total per year 824,2 Total per year 520,6
26.05 41,75
26.05 40,6 16.06 37,25
2015 2015 20.11 405
Total per year 728,3 Total per year 396,0
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Continuation of table 1

Variatyn Hydropost Hutsulshchyna NNP Meteorological Station)
Year Date Precipitation, mm Year Date Precipitation, mm
2.06 30,2
2016 17.07 41,8 2016 11.10 32,2
Total per year 809,2 Total per year 625,0
20.04 29,1 8.06 60
8.06 28,4
2017 25.07 43,4 2017 5.09 28
23.09 49,5
Total per year 821,8 Total per year 601,6
18.03 27,9 15.06 46,6
24.07 49,6
2018 29.06 31 2018 1.08 43,2
15.09 34,4
Total per year 948,2 Total per year 706,0
2.05 76,1 1.05 52,3
7.06 56,3 6.06 79,5
2019 23.06 76,3 2019 24.06 40,9
24.06 32,5 27.06 37,8
Total per year 1176,3 Total per year 862,5
15.06 314 13.06 29,3
16.06 37,8 17.06 31,7
2020 20.06 45,9 2020 21.06 43,2
21.06 30,2 22.06 93,4
22.06 68,1 23.06 58,6
Total per year 1218,5 Total per year 960,0

The flood of July 23-28, 2008 covered not only Pokut
Carpathians, but the entire western region of Ukraine. The
floods were caused by heavy rains for five days,
accompanied by thunderstorms. The highest precipitation
fell on July 25, 2008 - 120 mm/day according to
HutsulshchynaNNP Meteorological Station and
104.7 mm/day according to the hydropost. Due to heavy
rains, the water level in the rivers rose to 4 meters and more
(Litopyspryrody NPP "Hutsulshchyna" 2013; Litopyspryrody

NPP  "Hutsulshchyna" 2018; Litopyspryrody  NPP
"Hutsulshchyna" 2020; Litopyspryrody NPP
"Hutsulshchyna" 2020; Hostiuk, 2014). Rainfall was

probably much higher in the upper reaches of the rivers. As
one of the consequences of the flood, physical and
geographical processes began to manifest themselves
intensively, in particular, many villages, landslides, and the
development of lateral and bottom erosion intensified.

The flood of 2010 was local in nature, which was
recorded only in two waterways of the study area — Rybnitsa
and Cheremosh rivers. The water level in Rybnitsa River
was higher than in 2008 and was 4.5 meters, and in some
places reached six meters (Prorochuk, Stefurak, Brusak,
Derzhypilskyi ~ (Eds.)  2013;  Litopyspryrody = NPP
"Hutsulshchyna" 2013; Hostiuk, 2021). On the night of July
7-8, the weather station recorded 90 mm/day, in the upper
basins of Rybnitsa and Cheremosh the amount of
precipitation was much higher (Litopyspryrody NPP
"Hutsulshchyna" 2013; Hostiuk, 2021). The water level in
Rybnytsia was the highest in the last half century (Hostiuk, 2014).

The flood of June 23, 2020 occurred due to heavy rains
the day before and heavy rain at night in the upper reaches
of Rybnytsia, Cheremosh, Pistynka rivers from 22 to
23 June. Heavy rain was recorded at 9.00 am for 10 minutes
at the Hutsulshchyna NNP Meteorological Station with
34.6 mm/rainfall (Fig. 1). The water level in some places in
Rybnytsia River rose by 4.9 m in Cheremosh — by 5 m, in
Pistynka — by 4.8 m (Fig. 1).

According to the results of our own observations on June
23, the duration offlood on the Rybnytsia River was one day.
According to the results of Hutsulshchyna NNP
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Meteorological Station, the amount of precipitation was
22.06. 2020 — 33.9 mm, 23.06.2020-34.6 mm. The intensity
of water uplift during the flood was 3 m/3 hoursduring the
most intense period of flood. The most intense period of the
flood was from 9.00 o'clock. 23.06.2020 to 16.0023.06.2020,
the peak was recorded at 12.30 23.06. 2020. The cause of
the flood was heavy rains during the night of June 23, 2020
and heavy rain in the morning at 9:00. Since, in the lowlands
of Pokut Carpathians, there is neither a hydro post nor a
meteorological station in the upper reaches of any river, the
amount of precipitation can only be predicted. The
consequences of floods are bottom and side erosion,
landslides and landslides, as well as damaged roads, power
lines, farm buildings, agricultural land.

Conclusions. Analyzing the peculiarities of floods in
Pokut Carpathians, it is established that the main reasons
are the amount and intensity of precipitation,
geomorphological features, features of the river hydro
network, soil and vegetation, which together create ideal
conditions for the formation and development of floods.
Floods are mainly caused by heavy rains, which are the
main cause of rising water levels in rivers during summer.
Sudden rises in water levels in rivers cause more than
27 mm of precipitation per day. During the study period, 65
and 53 days were recorded at the hydroposts and
meteorological stations, respectively, with heavy rains. The
highest amount of precipitation during the study period was
recorded on July 25, 2008 — 120 mm/day according to
Hutsulshchyna NNPMeteorological Station and
104.7 mm/day according to hydro post, and on the night of
July 7-8, 2010 90 mm/dayat the meteorological station.
During the last 15 years, three major floods were recorded
in Pokut Carpathians on July 24-28, 2008, July 7-8, 2010
and June 23, 2020 onCheremosh, Chornyi Cheremosh,
Rybnytsia, Pistynka, Liuchka and others. The water level in
rivers in different years, during floods, rose by 4-6 m.

Based on research, it has been found that the study of
the hydrological mode of rivers is necessary both from a
scientific point of view and to prevent the occurrence of
dangerous phenomena for the safety of the population living
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here. It is determined that, however, in Pokut Carpathians
insufficient research is conducted, more accurate and
systematic studies of the hydrological mode of the rivers of
Pokut Carpathians can not be carried out, because there is
almost no material and technical base. As already
mentioned, there are no hydroposts in the low mountainous
part of the study area and this area remains a kind of white
spot among the Ukrainian Carpathians. The lack of
hydroposts in the upper and middle reaches of rivers makes
it impossible to predict floods, in particular the intensity and
level of water uplift. Research institutions located in Pokut
Carpathians, in particularHutsulshchyna NNP, is interested
in conducting systematic hydrological research, in the
future the institution is to purchase and install modern
hydro posts on the largest rivers. Replenishment and
renewal of material and technical base for hydrological
research will ensure effective research in the field of
hydrology and surface water research. One of the results
of research should be the forecast of occurrence, formation
of floods, the intensity of rising water levels, anticipation of
damage caused by floods and previously implemented
measures to reduce their destructive effects.
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JbBiBCbKMI HaUWiOHanNbHUI yHiBepcuUTeT iMeHi IBaHa ®paHka, JIbBiB, YkpaiHa

OCOBNUBOCTI BUHUKHEHHS MABOAKIB HA TEPUTOPII MOKYTCHKUX KAPMNAT

lMpoaHanizoeaHo ocobnueocmi eUHUKHEHHSI nasodkie Ha mepumopii lMokymcbkux Kapnam. BusHayeHo, uj0 OCHOBHUMU MpPUYUHaMu Yb0o20 €
KinbKicmb ma iHmeHcueHicmb onadie, ocobueocmi 2eomopgponozii Ui 2idpozpadpii docnidxyeaHoi mepumopii. lTpedcmaeneHo pe3ynbsmamu me-
meoposio2iyHUX NoKa3HUKie, 30Kkpema Kinbkocmi onadie i Kinbkicms iHmeHcueHux dowie ynpodoex 15-mu pokie, Ha 080X MyHKMax crrocmepexeHsb,
2idponocmi "BapssimuH” i Memeonocmi "HayioHanbHo2o npupodHozo napky "MyuynbwuHa"". JocnidxeHo, wjo eenuki nasodku 3a3eu4all 8iobysa-
rombCs 8 YepeHi-unHi, Kinbkicmb onadie Ha 2idponocmi "BapssmuH” 3aex0u 6inbwa, Hix Ha Memeonocmi "HIIM "TyyynswuHa"". [[poaHanizyeaswu
nepe6bie iHmeHcusHux douwjie ynpodoex 15-mu pokie Ha 080X MyHKMax criocmepexeHb 3'scoeaHo, wjo Ans zioponocma "BapssmuH" xapakmepHi
4acmiwe psicHi onadu, Hix O0ns memeonocma "HIIM "TyyynbwuHa"". BidnoeidHo Ao aHanisy OaHux 2idponocma "BapssmuH" i memeonocma
"HIM "TyyynbwuHa"" 3a nepiod 2005-2020 pp. 3aghikcosaHo 65 ma 53 AHi, 8idnoeidHo, i3 psscHuMu dowamu. 3'scosaHo ocobnusocmi 2eomopgho-
noziyHoi 6ydoeu mepumopii, sidMiHHocmi 2eomopghonozii Mix cepedHbO2ipHO Ma Hu3bKoz2ipHor YyacmuHamu lMokymcbkux Kapnam i eusHayeHo
i ennue Ha ¢hopmyeaHHs1 Ui po3eumok naeodkie. YcmaHoesieHo 3anexHicmb eUHUKHeHHs1 nasodkie eid 2idpozpaghiyHux ocobnueocmeli pivok ma
ixHix 6aceliHie. 3'AcoeaHO, W0 PiYKU XapaKmepu3yrMmbCsl Po32aJly)XeHOI PiYKOBOI CUCMEMOI y 8epXHili ma cepedHill meyii, a HUWXHA medis — ye,
8 OCHO8HOMY, 0OHa apmepisi, de akymyorombcsi 8ci eodu nid yac naeodky. [JocnidxeHo, wjo Halibinbwi U HalimacwmabHiwi naeodku 3a nepiod
cnocmepexeHb y lMokymcbkux Kapnamax 3agpikcoeani Ha piukax Yepemow, YopHuli Yepemow, PubHuys, lMicmunbka, Jlrouyka 24—28 nunus 2008 p.,
7-8 nunHs 2010 ma 23 yepeaHs 2020 p.

Knrouoei cnoea:nasodok, onadu, piuka, MemeopoJsio2iyHi Noka3HuUKuU, 2idpornocm, memeonocm, penseg, [Mokymcbki Kapnamu.
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TPOMIYHI HOUI B YKPAIHI: MIPOCTOPOBO-YACOBUMX AHAI3

Tponi4Hi HoYi (TR20) Hanexamb 00 OCHOBHUX iHOeKcie 3MiHU KiliMamy, eug4eHHs1 Akux 6yso 3anponoHoeaHo BMO ma Ekcne-
PMHOIO 2pYyror0 3 8USIBJIEHHS KiliMamu4HuUX 3MiH ma iHdekcie (ETCCDI), i siki akmueHO eukopucmoeyrombCcsi 8 cy4acHuUX Kiima-
muyHux docnidxeHHsaX. Pe3ynbmamu npocmopoeo-4acoe8o20 aHaslizy mpomniyHux Hovell MoXymb 6ymu Oyxe KOpUCHUMU OJisi
OuyiHBaHHs GioKIiIMamuYyHUX yMO8, a MaKoX enyiusy crieKu Ha oKpeMi 2any3i ekoHomiku KpaiHu. Memotro yiei po6omu e 3ditic-
HeHHs1 'PyHMO8HO020 aHaJli3y Kiimamosioz2ii mponidyHux Hovyel e YKpaiHi 3a 6azamopivyHull nepiod. [ins npoeedeHHs ybo20 A0CJli-
OxxeHHs1 6yi0 o6paHo 14 MmemeoposioziyHux cmaHyit (MC), wo po3zmawoseaHi e pi3Hux pezioHax YKpaiHu. Sk iHgpopmauiliHy 6a3y
docnidxeHHs1 aukopucmaHo OaHi nMpo MiHiManbHy do6o8y memnepamypy nogimpsi. OmpumaHi pesynbmamu ceid4yamb, wjo ons
mepumopii YKkpaiHu xapakmepHa aupaxeHa meHOeHU,is1 0o 36inbweHHs1 noemoprosaHocmi mponiyHux Hoyel. [jns memeoponoai-
YHUX cmaHyil 3 dog2uMu psi@amMu criocmepeXxeHb XxapakmepHe 3pocmaHHs1 eunadkie TR20 eid noyamky XX cm.i 0o lio2o cepe-
OuHu. lMicns ybozo do kiHys 70-x pp. XX cm. eidbyeaemncsi desike 3HUXeHHs1 noemoptroeaHocmi TR20 no ecix cmaHuyisix. i eiopa3sy
X nicns yboz2o, 3 noyamky 1980-x pokie noemoproeaHicmb TR20 pizko 3pocmac i yeli npoyec mpueae Ui 0o cbo200Hi. Makcuma-
JNIbHa ecmaHoeieHa iHmeHcueHicmb mponiyHux Ho4vel Onst mepumopii YkpaiHu cmaHoeuna 7°C i 6yna 3aghikcoeaHa Ha cmaHyisix
niedeHHux i cxiOHUX ob6nacmel, a makox oOuH eunadok — Ha MC Yxz2o0pod. lNepesaxHa 6inbwicmsb eunadkie TR20 Ha ecix cmaH-
yisix xapakmepu3syeanacsi iHmeHcueHicmto Ao 3°C. lopieHsiHO 3 nepiodom knimamuy4yHoi Hopmu, 3a 1991-2020 pp. iHmeHcueHicmb
mponiyHux Ho4Yell 3Ha4yHO nideuwjusiacb Ha 8Cix MemeoposIo2iYyHUX CMaHyisix, 30kpema, nidsuwunacsi noemoproeaHicmos TR20
iHmeHcueHicmo 5° C i suwie. Y cyyacHuli nepiod Ha nepesaxHili 6inbwocmi docnidxysaHux MC mponiyHi Ho4i 8 piyHOMYy x00i
po3noYyuHarombcs paHiwe i cnocmepizarombcsi doswe. Ceped docnidxyeaHux MC y cy4yacHuli nepiod Halimpueaniwum nepioGom

i3 mponiyHuMu Ho4Yamu xapakmepu3yrombcsi Odeca (noHad n'smb micsiyis), NeHiyecbk ma Kuie (mo yomupu micsyi).
Knroyoei cnoea: mponiyHi Ho4i (TR20), 3miHa knimamy, MiHiManbHa memnepamypa nogimps.

BeTyn. PesynbtaTn gocnigXeHb CBigyaTh, WO B OCTaHHI
OecAaTUNITTA TemnepaTtypa NoBiTps Ha nnaHeTi 3pocTae. 3a
AaHumu BcecBiTHROI MeTeoponoriyHoi opraHisauii (BMO),
He3BaXkalunm Ha oxonomxytody fito sasuwa Jla-HiHbs,
2020 pik cTaB OAHWM i3 TPLOX HANTENMILLUMX POKIB 3a BCIO iC-
TOPilO cnocTepexeHb — cepefHsl rmobanbHa Temneparypa
Ha 1,2° C nepeBuwiMna goiHaycTpianbHuin pieeHb (1850—
1900). LWicTb pokiB i3 2015 cTany HanTenniwWnMKM 3a BCHO ic-
Topito cnocTepexeHb, a 2011-2020 pp. 6ynu HanTenniwnm
OEeCATUNITTAM 3a BeCb 4ac CMnocTepexeHb. 3aKOHOMIpHO,
LLIO 3pOCTaHHsA TemMnepaTypu NoBiTps NpM3BOANUTb [036iNb-
LLIEHHS YacTOTK Ta IHTEHCUBHOCTI SIBULL, NOB'I3aHNX 3 BUCO-
KMMK TemnepaTypamu — XBUNb Tenmna, MocyX, CyXOBiiB
TOLO, @ TaKoX CMPUYMHIOE TENMOBUI CTpec Yy nogen. 3a-
3BMYaN, MakcMMasnbHi TemnepaTypu MnOBITPA crocTtepira-
I0TbCA Y AEHHI FOANHW, a Y BEeYipHi N HiYHI — TepMiyHe HaBa-
HTa)XEHHS Ha OpraHi3M 3HWKYETLCS i NIOAMHA MOXeE Bigno-
unTK Big cneku (Thorssonetal., 2014). MNpoTe, B ymoBax Bu-
COKUX TemnepaTyp, HaBiTb Y HiYHi roanHWU, MOXe CrnocTepi-
ratucs TennoBun cTpec i BiANOBIQHO JoOaTKOBEe HaBaHTa-
XEHHS Ha nioacbkui opraHiam. Came ToMy OLiHKa TepMiy-
HOro HaBaHTAXEHHS BHOYI TAKOX € OYXXe BaXXIMBOK CTOCO-
BHO BMMMBY Ha 340pPOB'A, CAMOMoYyTTs Ta YMOBU ONSA pekK-
peauii HaceneHHs (McGregoretal., 2015; Miiller etal., 2014;
Rooneyatal., 1998), a cucteMm onoBiLLEHHSA NPO CNEKOTHY
norogy, WO MOXe 3awkogutu 3gopos'to (Heat Health
Warning System (HHWS) — aHrn.) 6aratbox kpaiH (benebril,
Benukoi BpuTtaHii, ®paHuii, Monbuwi Towo) 6a3yTbes Ha
3HaAYEHHSIX MakcMMarnbHOI M MiHiManbHOI Jo6oBUX TeMne-
patyp noBiTpsi (McGregoretal., 2015).

TponiyHi HOYi HanexaTb 4O OCHOBHUX IHOEKCIB 3MiHW KIi-

MaTy, BUMBYEHHSI sIkMX Oyno 3anpornoHoBaHo BMO i
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EkcnepTHOIO rpynoto 3 BUSIBAEHHS KMiMATUYHUX 3MiH Ta iH-
nekciB  (Expert Teamon Climate Change  Detectionand
Indices (ETCCDI) — aHrn.), i iki akTUBHO BUKOPUCTOBYIOTHCS
B Cy4acHMUX KniMaTtuiHux gocnigxeHHsx (Abatanetal., 2019;
Cantos etal., 2019; Elizbarashvili etal., 2017; Hongetal.,
2018). Hiy yBaxatoTb TpOMiYHOI0, SKLWO MiHiMansHa gobosa
Temneparypa noiTpsi 6yna suwoto 20° C. PesynbtaTtn aHa-
ni3dy KrimMaTonorii TponiYHMX HoYe MOXyTb ByTn oyxe Kopu-
CHUMMW NS 'PYHTOBHOIO OLiHKOBAHHS GioKniMaTU4HNX YMOB,
a TaKoX 4151 OLLIHIOBaHHSI HECMPUSATIIMBOTO BMNMBY CNEKU HA
oKpeMi ranysi eKOHOMIKW KpaiHW.

AHani3 nonepegHix ny6nikauin i gocnigxeHb. fk 3a-
3Hayanocs BULLe, TPOMiYHi HOuYi NpuBepTalTb OO0 cebe
yBary kniMaTonoriB 3 pisHUX KyToukiB cBiTy. Okpemi gocni-
[PKEHHS YKpaiHCbKMX HayKOBLIiB TAKOX NPUCBSIYEHI Ll Npo-
Oonematuui (Balabukh & Malitskaya, 2017;Shevchenko &
Snizhko, 2019; Umanskaetal., 2019). 3a panvnvn B. Bana-
6yx i J1. Manuubkoi (Balabukh & Malitskaya, 2017), 3poc-
TaHHSA KiNbKOCTi TPONIYHMX HOYEW MalKe Ha BCi TepuTopil
KpaiHu (3a BUHATKOM YepHiriBcbkoi, CymcbKoi, 2Kutommpcb-
Koi 1 |BaHO-®PpaHKiBCbKOI 06nacTen) NpakTUYHO He BUKNN-
Kae cymHiBiB i 3a nepiog 1981-2010 pp. BinbyBanocs 3i WwWsu-
okictio Big 3-5 gHiB/10 pokiB Ha 3axogi kpaiHm go 10—
14 gHiB/10 pokiB Ha niBHIYHOMY cxogi. Knimatonoru 3 Ogeck-
KOro ep>XaBHOrO €KOJOri4YHOro yHIiBEpCUTETY AOCNioXKyBanm
OCHOBHi LIMPKYNSLiNHI npouecu, siki 06yMOBMIOIOTb BUHUK-
HEHHS CNEKOTHUX | XONOAHUX NOrogHNX YMOB B YKpaiHi — niT-
HiX AHIB, TPONIYHUX HOYEWN, MOPO3HMX AHIB | MOPO3HNX HOYEN.

Xoya BuLLe3a3HaYeHi poboTU MICTSATb NEBHY iHGOpMa-
uito wogpao knimatonorii TR20 Ha TepuTopii YkpaiHu, npote
B HUX aBTOPW PO3rnsaganu TPOMiYHi HOYi NuLe 9K YaCTUHY
OOCrigKeHHs npu peanisadii iHWKXx 3agad. Kpim TOrO,

© LleB4eHko O., CHixko C., Koctupko I., 2022
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nepioan OCNioKEHHS B HUX OOMEXeHi Kinbkoma AecAaTuniT-
Tamu: 1981-2010 pp. (Balabukh & Malitskaya, 2017), 1971—
2001 pp. (Umanskaetal., 2019) T1a 1961-2010 pp.
(Shevchenko & Snizhko, 2019)) i He Bkno4alTb Nepiog
2011-2020 pp., skun, 3a gaHnvm BMO, 6yB HanTenniwmm
OeCATUNITTAM 3a BECb Yac CNOCTEPEXEHb, TOMY HEOAMIHHO
Mae BpaxoByBaTUCA NPU aHanisi TponiyHux Hodven. OTxe,
YpaxoBylouu BuLLE3a3Ha4YeHe, MeTOHo L€l poboTu € 3aiinc-
HEHHS I'PYHTOBHOrO aHanidy KniMaTomnorii TPOMiYHMX HOYEn
B YKpaiHi 3a 6araTopiuHuii nepioa.

Martepianu Ta MmeToau gocnigxeHb. TepuTtopis Ykpa-
THM XapakTepuayeTbCst CKNagHUMmn gisnmko-reorpadivyHnmm
yMOBamu, WO 3yMOBMOKTb Pi3HOMAHITHICTb KnimaTty
(Klimat Ukrainy, 2003). Came ToMy ANsi NPOBEAEHHS LibOro
pocnigxkeHHs 6yno obpaHo 14 MeTeopornoriYyHnX CTaHUin
(MC), wo posTawoBaHi B Ppi3HUX perioHax YkpaiHu
(tabn. 1). Ak iHpopmauiriHy 6a3y [ocniaXeHHs BUKOPUC-
TaHi AaHi Npo MiHimanbHy Ao6oBy TemnepaTypy NoBiTpA 3a
GaraTopiuHui nepiogd.

Ta6nuys 1. XapakTepucTUKM MeTeOPOSIOriYHUX CTaHUil Ta psAAiB AaHuUX,
BMKOPUCTaAHUX Y AOCHiMKEHHI

MC LlinpoTa HoBroTa PerioH Bucota Hag piBHeM mMopsi MNMepion cnoctepexeHb
Yxropog 48°38' nH.LL. 22°16' cx.4. 3axig 115 1946-2020
YepHiBui 48°15' nH.Lw. 25°58' cx.4. 3axig 246 1941-2020
JlbBiB 49°49' nH.Lw. 23°57' cx.4. 3axig 319 1936-2020
LLleneTiBka 50°09' NH.LW. 27°02' cx.a. 3axig 277 1924-2020
Kuis 50°24' nH.ww. 30°32' cx.Aa. MiBHIY 166 1881-2020
YMaHb 48°46' nNH.LL. 30°14' cx.4. LleHTp 214 1887-2020
lMonTaBa 49°05' nH.LL. 34°33' cx.4. LleHTp 160 1900-2020
JlyGHum 50°12' nH.LL. 32°59' cx.4. LleHTp 156 1936-2020
Mwukonais 46°58' nH.Lw. 31°59' cx.a. MNiBaeHb 52 1900-2020
Cimdeponornb 45°02' nH.Lw. 33°58' cx.a. MiBoeHb 180 1936-2020
Opeca 46°26' nH.Lwu. 30°40' cx.a. MNiBoeHb 54 1894-2020
[eHivyecbk 46°10' nH. L. 34°19' cx.Aa. MiBaeHb 14 1945-2020
Xapki 49°55' nH. L. 36°16' cx.4. Cxig 154 1951-2020
JlyraHcbk 48°31' nH.Lw. 39°15' cx.a. Cxin, 59 1905-2014

[na peanisadii noctaBneHux y poboTi 3agay 3acTocoBy-
Banucs 3aranbHOHayKoBi Ta cneundidyHi MeToamn: CTPYKTyp-
HOro aHaniay i CMHTe3y, CUCTEMHWI, MaTeEMaTUKO-CTaTUCTU-
YHUIA, NOpPIBHANBHUIA Towo. CTaTucTMyHa obpobka AaHuX i
Bidyanisauis oTpumaHux pesynbTaTiB BUKOHYyBanacs 3a go-
NMOMOrOK MEepcoHarnbHOro Komn'totepa 3 BMKOPUCTaHHAM
nporpam "Microsoft Excel" Ta "Statistica".

Buknaa ocHoBHoOro marepiany. Yacosa OuHamika
mporniyHux Ho4yeli 3a 6azamopiyHuli nepiod. deHoMeH
TPONiYHMX HOYEN HE € HOBUM i HEOYiKyBaHUM BUSBOM ANA
TepuTopii YkpaiHu, ockinbku Bxe noHag 100 pokiB Tomy, y
KiHUi XIX — Ha noyaTky XX CT., y psaax MiHimanbHux gobo-
BUX TemnepaTyp MoxHa Buasutu Bunagkn TR20. Mepeay-
cim, ue ctocyetbeas MC, po3amilleHnx Ha niBgHI YkpaiHu:
Opeca — 1894 p. (16 Bunagkis), Mukonais — 1900 p.
(12 BMnagkiB). Y ueHTpanbHi YacTuHi YKkpaiHu nepli Bu-
nagkn TR20 sussnerHo Ha MC lMontaea — 1900 p. — 1 Bu-
nagok ta 1902 p. — 4 sunagkm, Ha MC Kuis — 1881 p. (2 Bu-
nagku) Ta 1882 p. — 10 Bunagkis.

Ha pwuc. 1 gns npuknagy HaBegeHo rpadiku Bidyanisauii
yacoBoro xoay BusBiB TR20 ans kinbkox MC Ykpainu, pos-
MiLLLeHUX Y pi3HUX perioHax YkpaiHu, a came anst Ogecu, Ku-
eBa, YMaHi 11 lNMontasu.

He 3Baxatoun Ha Te, WO Ui CTaHUil po3MilLieHi Yy pi3HMX
NPUPOAHUX 30HaxX YKpaiHW, XapaKTepu3yloTbCH Pi3HUM CTy-
neHem guckpeTtHocTi psaaiB TR20 Ta iHTEHCUBHICTIO BUSABY
BUNaAKiB TPOMIYHMX HOYEN B OKPEMi POKW, BOHU MatoTb OAHY
CMinbHYy 0cobNUBICTb — YiTKO BUPaXXeHy TeHAeHLUito Ao 36i-
NbleHHsA nosToptoBaHocTi TR20 Ha kiHeupb iCHyto4Oro nepi-
oy crocTepexeHb. FAKLWO Ha NoyaTok nepiogy crnocrepe-
XeHb TuvnoBa nosToptoBaHicTb TR20 ansa niBgHA YkpaiHu
craHoBuna 15-20 BunagkiB Ha pik, TO B Cy4acHWi nepiog
BoHa pocsarna 40-50 sBunagkis. [Ans LeHTpanbHUX i NiBHIY-
HWUX perioHiB YKpaiHu Ui nokasHukn 3pocnu Big 1-2 go 8-
10 Bunagkie. Y Knesi Ui nokasHukn amiHunucs Big 5—10 euna-
OKiB Ha noyaTky ctonitta Ao 15-30 BunagkiB —Ha CbOrofHi.

CBigyeHHsM CyTTEBOro 3pOCTaHHSA MOBTOPKOBAHOCTI
TR20 € BuMABNEHi MNO3UTUBHI JiHINHI TpeHauM 4acoBoil
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anHamikn TR20 y pspgax cnoctepexeHb 3 1900-x pokis.
Akwo nopisHioBaTH KoediLieHTN perpecii NiHiMHX TpeHais
A5 3icTaBHUX 3a TPMBANICTHO cnocTepexeHb psais ans MC
Kwie, Opeca, YmaHb, MNMonTaBa, WO XxapakTepusyTb y Aa-
HOMY BUMAAKy iHTEHCMBHICTb NpoLecy 36iMblEHHSA MOBTO-
ptoBaHOCTI TPOMIYHUX HOYEN Yy 4Yaci, TO BUSABMSETbCS, WO
BOHU Ay>Ke BiApi3HATbCS ANs NiBOHA YKpaiHW | Ang iHWunX
perioHiB, 3okpema ans Ogecu — 0,1618, Kuesa — 0,0496,
MonTtasu — 0,0454, YmaHi — 0,014. Hansuuwlie 3Ha4eHHS ko-
edidieHTa ana Ogecu cBiguUTb NPO HAA3BUYANHO BMCOKY
LIBWNAKICTb 3pOCTaHHS NOBTOPKOBAHOCTI TPOMIYHUX HOYEN Y
yaci, NopiBHSIHO 3 iHWKUMK perioHamn YkpaiHu. MoBTopto-
BaHicTb TR20 B Opeci 3poctae y yaci y 3,3 pasu wsugLue,
HiXx y Kuesi, y 3,6 pa3u wsugwe, Hix y lNonTtasi Ta B
11,6 pasu wBMAaLle, HiX B YMaHi.

Llinkom o4eBMAHO, LLLO iIHTEHCMBHICTb 3pOCTaHHS edpeKTy
TPOMiIYHMX HOYEN Y Yaci 3anexuTb He TiNbky Big reorpadiv-
HOI LUMPOTK MICLIEBOCTI, a 1 Bif LUBMAKOCTi N iIHTEHCUBHOCTI
npouecy ypOaHisauii.[na Benukux MicT, Takmx sik Kuis,
Opeca, XapkiB y hopmyBaHHi edekTy "TponiyHux Hoyen"
ypbaHi3auia Bigirpae 3Ha4Hy ponb. Po3wupeHHst ypbaHizo-
BaHOI TepUTOPIT y NpoLeci po3LUMPEHHsT MeX MicTa 1 YL inb-
HEeHHs1 BXe 3abyaoBaHMX CTapux KBapTarnis, 3aMmiHa npupo-
[OHWX MiACTUNBHUX NOBEPXOHb HA LWITYYHi (acdanbT, 6eToH,
Aaxv 6yAMHKIB TOLLIO) CyTTEBO BMAMBAaE Ha pagiauinHun 6a-
naHc npusemHoro wapy atmocdepu (The urban surface
energy budget and mixing height in European cities., 2005).
Lle npu3BoAMTb OO iHTEHCMBHILIOINO 3pOCTaHHA Temnepa-
TYpV NOBITPS Y MiCTax, NOPIBHAHO i3 MPUPOAHUM cCepenoBuU-
wem (Georgescu etal., 2012; Huaetal., 2018; Oke, 1982).
EkcnepvmeHTanbHi gocnimxkeHHs BnnuBy ypb6aHisauii Ha
dopmyBaHHA no3nTuBHUX TpeHaie TR20 y mictax [liBHiu-
Horo KuTat nokasanu, o BHecok ypbaHisauii y cdopmy-
BaHHA edeKkTy "TpomiyHMX Hoyen" Moxe Jocsaratu HasiTb
100 % (Zhou &Ren, 2011). Typeubki BYeHi y cBOiX gocni-
[PDKEHHAX nokasanu (Sensoy etal., 2017), Wo HaiyyTNuBi-
LWMM iHAMKaTOpPOM BNNMBY ypOaHisauii Ha knimaTt € MiHima-
nbHa Temnepatypa. BoHa 3pocTae y Benukmx Mmictax 3
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HaMBINbLUOK IHTEHCUBHICTIO, CMIPUYMHSIE 3HWKEHHS diana-
30Hy gobosux Temnepatyp (DTR = Tmax-Tmin) i € ogHieto
3 OCHOBHMX MPUYUH POPMYBaHHSA TPOMIYHMUX HOYen. Y Ton
camuin Yac, y Manux Mictax fokanbHi YYMHHUKW He MaloTb
CYTTEBOrO 3Ha4YeHHA. TaMm OCHOBHY porib Y hOpMYyBaHHi Kni-
MaTy, Y TOMY YACIi 1 NOBTOPIOBAHOCTI TPONiYHMUX HOYEN, Bi-
AirpatoTb rnobanbHi KniMaTUYHi YAHHWKW.

Cnig 3ayBaxvtu, WO TeHOEHLUii CTOCOBHO 3pOCTaHHSA
yacTtoTn BuaBy TR20 B ocTaHHi AecaTuniTTsa cnocTepira-
I0TbCS B Pi3HMX perioHax Haloi nraHeTn — B lcnaHii Ha y3-
O6epexki CepeasemHoro mops (Cantos etal., 2019), y 'py-
3ii (Elizbarashvili etal., 2017), y Kutai (Zhou &Ren, 2011),
y [MiBoeHHin Kopei (Zheng etal., 2020), y Hirepii
(Abatanetal., 2019) Towo.

3acTocyBaHHSl CTAaTUCTUYHOrO MeToAdy KOB3HOro oce-
peaHeHHA(Prusov & Snizhko, 2017) 3 BikHOM ocepefHEeHHS
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Ta BUSIBUTUK XapakTepHi Ana gocnigpkeHux paais i3 ycix MC
CermMeHTWN 4YacoBOi CTPYKTypu. AHani3 ocepeaHeHuX Kpu-
BMX nokasye, wo ans MC 3 goBrumu psigamu crnocrtepe-
XeHb XxapakTepHe 3pocTaHHa Bunagkie TR20 Big novatky
XX cT. go noro cepeauHu. MNpuyomy HanwemaLle Makcu-
MyM nosToptoBaHocTi TR20 ansa nepwoi nonosmHu XX cT.
pocdaraetbca B Opeci B 1935-1939 pp. Y Kuesi uen mo-
MEHT HacTae Aewo nisHiwe — y nepiog i3 1935 go 1950 p.,
B YMaHi — 6nuabko 1950 p. Micnsa uboro oo kiHust 70-x pp.
XX cT. BigbyBaeTbca Oesike 3HMKEHHS MOBTOPIOBAHOCTI
TR20 no BCix cTaHuisx i, HapewTi, Bigpasy X Micns uboro,
3 novaTky 80-x pokis nosToptoBaHicTb TR20 pi3ko 3pocTae.
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Puc. 1. YacoBui xia BunagkiB TR20 gnsa MC YkpaiHu 3 HAWAOBLWIMMU pAJaMu cnoctepexeHb

MopiBHsAHHA AuHamikn noBToptoBaHocTi TR20 3a gBa
ocTaHHi 30-pivHi knimaTuyHi nepiogmn (6asoBui KNiMaTUYHUIA
nepiog 1961-1990 pp. i cy4acHuWn KniMaTU4HWA nepioA
1991-2020 pp.) cBigYMTbL MpO iHTEHCcudikauiio Ta 3poc-
TaHHSA YacTOTU BUSBIB TPOMIYHMX HOYEW MO BCil PIBHWHHIN
TepuTopii YKpaiHu B CydacHWi KnimaTuyHUin nepiod (puc. 2).
3Baxxalo4um Ha MigBU1LLEHHS MiHIManbHOI TemnepaTypu NoBi-
Tps Ha TepuTopii YKpaiHu, yCTaHOBMNEHE 3pOCTaHHSA YacToTU
BUSBIB TPOMIYHMX HOYEN B OCTaHHI 4ECATUNITTA € LiNKOM 3a-
KoHoMipHUM. 3a gaHumm (Balabukh & Malitskaya, 2017)
NPOTArOM POKYy HaMCyTTEBIWi 3MiHW 3Ha4YeHb MiHiManbHOI
TemnepaTtypu Bigbynuca came BRiTKy, BENMYMHA LUMX 3MiH
Oyna NpakTMYHO OOHaKOBOK Ha BCi TepwuTopii YKpaiHu i
craHoswuna 0,6-0,7° C/10 pokis (3 imoBipHicTto noHaa 98 %).
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Axkwo B 1961-1990 pp. Ansa GinblWocTi AocnigXeHnx
MC TpeHau yacoBoi guHamikm Bunagkis TR20 6ynu ctatu-
CTMYHO He3HauyLlmMu, abo 3i cnabko BUpaxeHUMu Hera-
TUBHUMU KoedillieHTaMu perpecii, To B Cy4acHUi knimatu-
YHUWI Nepioa y BCiX perioHax BiACniaKOBYIOTbLCS YiTKO BMpa-
XXEHi NO3UTMBHI TEHOEHLUii NOBTOPOBAHOCTI BUNaAKiB Tpo-
NiYHMX HoYen. HancyTTeBile 3poCTaHHs KinbKOCTi BUNag-
KiB TPONiIYHUX HOYen Bigbynocsa y Benuknx mictax. Hanbi-
Nbli 3HAYeHHA KoedilieHTiB MiHIMHOT perpecii YacoBux
TPEeHAiB, siKi CTAaTUCTMYHO XapakKTepPU3YlTb HaMpsMOK Ta
iHTEHCMBHICTb npouecy, BcTaHoBneHo ana MC Ogpeca
(0,788), Kuis (0,388) i Xapkis (0,390).
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Puc. 2. NopiBHAHHA AMHamiku noBToptoBaHocTi TR20 Ha TepuTopii YkpaiHu 3a ABa OCTaHHi
30-piyHi knimaTU4Hi nepioau (6a3oBui knimaTuyHUM nepion 1961-1990 pp. i cyyacHum knimaTuyHum nepiog 1991-2020 pp.)

IHmeHcueHicmb mponiyHux Hoyel. HacTynHum etanom
OOCnimKeHHsA OyB po3paxyHOK iIHTEHCUBHOCTI TPOMIYHUX HO-
Yyen Ha obpaHux MC. IHTeHCHBHICTb BU3HAYanacs sk pis-
HULSA MK MiHIManbHOK 4060BOK TEMMNepaTypoto NOBITPS Ta
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rpaHn4HMM 3HaveHHaM TemnepaTtypu 20° C. pagadii iHTe-
HcuBHOCTI Bynu obpaHi 3 kpokom 1°C. MakcumanbHa BUSIB-
neHa iHTeHcMBHICTb cTaHoBuna 7° Cibyna 3adikcoBaHa Ha
CTaHUisX niBOAEHHMX | CcXigHMX obnacTen, a TakoX OAuH
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BMNagok — Ha MC Yxropog. NepeBaxHa OinbLuicTb BUNagkis
TR20 Ha BCix CTaHUiaX XxapakTepuayBanacs iHTEHCUBHICTIO
0o 3° C. Ockinbku psiomM AaHUX Ha CTaHUiSX NOMITHO Biapis-
HAIOTbCA 3a TpWBamicTio, ToMy Ans 0b6'€eKTMBHOrO NpPOCTO-
pPOBO-4aCOBOro aHanisy KinbKOCTi TPOMIYHUX HOYEN, iXHbOI
iHTEHCUBHOCTI 1 AnHaMiku, Oyno obpaHo gBa pedepeHTHI
nepiogu: nepioA knimatuyHoi Hopmu 1961-1990 pp. i cyyac-
Hu nepiog 1991-2020 pp. (Tabn. 2).

Mepw 3a Bce cnig 3ayBaXXuUTUTK, LLO 3adikcoBaHa Kiflb-
KiCTb BMMagKiB TPOMIYHUX HOYEN CYTTEBO BiAPI3HAETHCA
Ons 4BOX AOCHiAXyBaHMX NepiodiB Ta Kopentoe i3 knimatu-
YHUMK yMOBaMM pi3HUX perioHiB YkpaiHu. Hanbinbwa ki-
nekictb TR20 cnoctepiraetbeca Ha MC niBgeHHUX i CXigHMX
perioHiB. 3a nepion kNiMaTMYHOI HOPMM Y NiBAEHHUX 0bna-
CTAX Uei nokasHuk nepebysBaB y mexax Big 206 (Mwuko-
nais) go 417 (Menivecobk). Y Cimdepononi 6yno 3adikco-
BaHO 3HAYHO MeHLle TPOoniYyHUX Hoven — nuwe 35 Bunaga-
KiB, O MOSICHIOETBLCS TUM, LLO Ha Uil cTaHuii cepeaHs mi-
HiManbHa TeMnepaTypa fiTHIX MICALIB TaKOX € HUXKYO —
15.0° C (3a 1961-1990), y Toi yac sk Ha MC leHivyecbk —
17.0° C, Ha MC Mwukonais — 16.2° C, Ha MC Opeca —
16.8° C. Ha cxogi — y XapkoBi Ta JlyraHCbKy 3a nepiog Kni-
mMaTu4HOi Hopmmn Byno 3adiikcoBaHo 63 Ta 101 BMNagok
TR20 BignoeigHo. Ha gocnigxyBaHnx CTaHUisX LEeHTpy Ta
NiBHOYI MakcMmarbHa KifbKiCTb TPOMiYHUX HOYen 3adbikco-
BaHa y Kuesi (48). Y 3axigHux obnactax Ha AocnigxyBaHux
MC kinbkicTb TponiyHux Hodew Gyna Ayxe Husbkow (1-—
11 BunNagkiB), 3a BMHATKOM cTaHuii Yxropoa (45 sunag-
kiB). 3a nepiog kniMaTU4HOi HOpMU Ha gocnigxysaHux MC
Oyna 3aghikcoBaHa nuLle ogHa TPoMivHa Hid iIHTEHCUBHICTIO

7° C — y lyraHcbky. Ha n'atu MC dikcyBanmcsa NOOAMHOKI
TPOMiYHi HOYi 3 iHTeHCcMBHICTIO Ginblie 4° C, y eHivecbky
— TakMx TponiYHMX Houewn 3adpikcoBaHo 25. Ha MC ueHTpa-
NbHUX, NIBHIYHKUX i 3axigHUX obnacTten nepeBaxHO MaKcu-
ManbHa iHTeHcuBHiICTb TR20 cTtaHoBuna go 3° C, 3a BUHSA-
TKOM CTaHUin Yxropog i NonTtaea.

MopiBHAHO 3 NepiogoM KniMaTUYHOI HopmK, 3a 1991—
2020 pp. KinbKiCTb Ta IHTEHCUBHICTb TPOMIYHMUX HOYEN
3HAYHO NigBULLMNACH Ha BCiX METEOPOSIOriYHUX CTaHLisX.
HavicyTtTeBiwmnm € 3poctaHHa Ha MC, ge 3a knimMaTudHy
HopMy KinbkicTb TR20 6yna miHimanbHoto: 3 1 go 10 Bu-
nagkis —y JlbBosi, i3 3 oo 21 —y WenerTiBui, i3 6 4o 51 Bu-
nagky — B YMaHi Ta 3 11 go 51 Bunagky — Ha cTaHuii B
YepHiBuax. Takox manxe B 7 pasiB 3pocna KifnbKiCTb BU-
nagkie TPoONivYHNX Hoyen Ha cTaHuii Cimceponons. BapTo
Takox 3ayBaxuTu, wo Ha MC Opeca n leHiyecbk y cy-
YacHu nepiog kinbkicTb BunaakisB TR20 carHyna 908 ta
799, BigNOBIAHO, WO € HAaNBULIUM NOKa3HMKOM cepef Ao-
cnigpxyBaHux ctaHuin. Mamxke Ha Bcix MC 3pocna makcu-
MarbHa iHTEHCUBHICTb TpoMiYHMX Hoveln — y J1bBoBi 3 1° C
0o 2° C, y Kuesi — i3 3° C po 5° C, B YmaHi — i3 2° C go
3° C, y NybHax — i3 3°C go 5° C, y Mukonaesi — i3 5° C
no 7° C, y Cimdepononi — i3 4° C go 5° C, B Opeci — i3
5°C po 7° C, y leHivecbky — i3 6° C go 7° C, y Xapkosi —
i3 4° C po 7 °C. A Takox nigBuwimnnacs noBTOPHOBaHICTb
TR20 iHTeHcuBHicTio 5° C i BULWLe. Y NeHivyecbky 3a nepioa
KNiMaTMYHOT HOPMM MOBTOPKOBAHICTE TPOMIYHMX HOYEN
Takoi iIHTEHCUMBHOCTI 3pocna i3 6 % Bia 3aranbHOI Kinbko-
cTi 8o 9.9 % (y cyyacHun nepiog), B Ogeci — i3 1.1 % go
6.5 %, y XapkoBi —3 0 % 0o 3.6 %.

Ta6bnuys 2. KinbkicTb TponiyHMX HOYeM Pi3HOI iIHTEHCMBHOCTI

MC 3aranLHa Kinbkicts TR20 KIJ:IIbKI(TTb ;Mnaqu|33TR2|0 pl43H0I|IHT;HCMBI;OC'i'I (7C)
Becb nepiod cnocmepexxeHb
Yxropog 200 104 53 28 10 3 1 1
YepHiBui 65 51 10 4 0 0 0 0
JlbBiB 18 14 3 1 0 0 0 0
LLleneTiBka 27 23 4 0 0 0 0 0
Kvis 428 261 108 44 12 3 0 0
YmaHb 73 50 18 5 0 0 0 0
MonTaBa 347 191 95 43 12 4 1 0
Jly6H® 280 156 81 30 11 2 0 0
Mukonais 935 493 288 108 30 13 1 2
Cimdepononb 296 188 81 22 3 2 0 0
Opeca 2150 947 619 342 154 59 24 4
eHivecbk 1506 567 385 283 147 83 26 12
XapkiB 402 193 127 53 17 7 3 2
JlyraHcbk 364 195 93 36 21 14 2 2
1961-1990 pp.

Yxropog 45 20 17 4 2 1 1 0
YepHiBui 11 8 2 1 0 0 0 0
JlbBiB 1 1 0 0 0 0 0 0
LLleneTiBka 3 2 1 0 0 0 0 0
Kvis 48 38 8 2 0 0 0 0
YMaHb 6 5 1 0 0 0 0 0
MonTtaBa 40 25 13 1 0 0 1 0
Jly6H® 39 28 9 2 0 0 0 0
Mukonais 206 113 68 19 5 1 0 0
Cimdepononb 35 26 7 1 1 0 0 0
Opeca 375 195 106 52 18 4 0 0
eHivecbk 417 181 117 67 27 18 7 0
Xapkis 63 35 18 9 1 0 0 0
JlyraHcbk 101 51 33 9 3 3 1 1
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MC 3aranLHa Kinbkicts TR20 KIJ:III:-KITTI: E;Mnaqu|B3TR2|0 pl:HOI|IHT59Hc|VIBI;OC'i'I (7C)
1991-2020 pp.

Yxropog 120 63 28 22 6 1 0 0
YepHiBui 51 40 8 3 0 0 0 0
JlbBiB 10 8 2 0 0 0 0 0
LlleneTiBka 21 18 3 0 0 0 0 0
Knis 231 125 67 27 10 2 0 0
YmaHb 51 34 13 4 0 0 0 0
MonTaBa 188 94 56 25 11 2 0 0
Jly6HM 180 92 52 25 9 2 0 0
Mwukonais 357 182 97 50 21 5 1 1
Cimdpepononb 243 150 68 21 2 2 0 0
Opeca 908 329 260 168 92 38 19 2
eHivecbk 799 265 191 163 98 54 14 11
XapkiB 301 138 96 41 15 6 3 2
JlyraHcbk* 119 67 26 14 10 2 0 0

Bucoki MiHiManbHi 4o6GOBi TemnepaTypu MOBITPS, WO €
O3HaKOK TPOMIYHMX HOYEW, XapaKTepHi Anga KriMaTU4HOro
niTa, HaCTaHHA AKOro NPUypoYeHe A0 AaTu CTiiKoro nepe-
xoQy cepedHboi [ob6OBOI TemnepaTypyu MOBITPsl 4yepes
15° C, i 3anexuTb Bi YMOB LMPKYNsLii 3MMOBOrO 1 BECHS-
HOrO CE30HiB KOHKPETHOrO POKY. Y MiBHIYHUX, LEHTPanbHMX
i cxigHux obnacTsix YkpaiHu B cepegHboMy KniMaTuyHe niTo
po3MnoYnHaeTLCA B cepeauHi TpaBHs | TpmBae Ao 10-x yucen
BepecHs1, BiAnoBigHO B Lien nepio iMOBIPHICTb BUSIBY TpOni-
YHUX HOYEWN € HanBULLOK. B okpemi pokn Moxnuse Bigxu-
neHHs Big 6araTopiyHMX 3Ha4YeHb — MiTO MOXe po3novaTucs
SIK 3HAYHO paHille, TakK i MisHiwe Big Hopmu. NMpoTe, sK CBia-
YaTb pesynbTaTW aHanisy, yHacrnigok BusBiB rnobanbHoi

* [ns JlyeaHcbka nepiod e3ssmo 1991-2014 pp.

3MiHM KNiMaTy B Cy4acHWUI Nepioa Ha nepeBaHil BinbLIOCTi
pocrnigxkyBaHux MC TponiyHi HouYi B piYHOMY XOAi po3noyn-
HaKTbCA paHile i cnocTepiratoTbes gosle (puc. 3). Hanpu-
knag, y MNonTasi 3a nepiog KniMaTtWM4YHOi HOPMM HaMbinbLL
paHHIO TPOMiYHY Hi4 3addikcoBaHO 17 YepBHS, y TOM Yac 9K y
CyyacHuin nepiod — 24 TpasHs, HannisHiwa 3a 1961-1990 pp.
— 22 cepnHs, a 3a 1991-2020 pp. — 4 BepecHs; B Opeci —
nepwa TR20 smictunacs i3 30 TpaBHA Ha 1 TpaBHs, a
ocTaHHA — i3 17 BepecHs Ha 3 X0BTHSA. [poTe, Ha okpemmx
MC 3miH y TpyBarnocTi nepiogy i3 TPOMiYHUMM HOYaAMM MalxKe
He Bigbynocs(Hanp., y eHivyecbky nepwa TR20 3a knimatu-
YHY HOpMY 3adpikcoBaHa 22 TpaBHs, a B CydacHWU nepiog —
20 TpaBHs1, OCTaHHi — 27 Ta 24 BepecHsi BiANoBiaHO).
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Puc. 3. PiyHun xig TponiyHMX Ho4Yen 3a KniMaTM4YHY HOpPMY Ta cy4YacHui nepiog
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Cepep gocnigxkyBannx MC y cyvacHuin nepiog HanTpu-
BanilwmM nepiogoM i3 TPOMYHUMU HOYaMW XapaKTepusy-
toTbca Opeca (noHap n'atb micauis), MeHivecbk i Knis (no
yoTmpu micsui). B Opeci n MeHivecbKy Takox 3adpikcoBaHO
HanbinbLy kinbkicte TR20, a TakoX y cyyacHuin nepiog, 3po-
cna KinbKiCTb TPONiYHMX HoYen 3 iHTeHcuBHicTio 7° C. JeLo
TpuBaniwmn nepioA i3 TponiyHuMy Hovamu y Kuesi, nopis-
HSHO HaBiTb 3 MC uUeHTpanbHUX obnactew, NOACHIETLCS
po3mipamMn MicTa W iCHyBaHHAM y HbOMY OCTpoBa Tenna
(Shevchenkoetal., 2012). Y poboBomy xoAi ocTpiB Tenna €
HanbinbWw BupaxkeHum nicnsa 3axogy CoHUS y BedipHi ro-
OVIHU Ta BHOMI, TOMY Oro BNYB NPU3BOAMTE [0 3pOCTaHHS
MiHiManbHUX 4O06OBMX TeMnepaTyp y MicTax.

BucHoBku. OTxe, ana TepuTopii YkpaiHu xapaktepHa
BUpaxeHa TeHAeHUis [0 30iMblUeHHs MOBTOPHOBAHOCTI
TPONiYHMX HOo4Yen. [1ns MeTeoposnoriyHMX CTaHuin 3 40B-
rTMMKU psifaMun CNoCTEPEXEHb YacoBa AUHaMika NOBTOPHO-
BaHocTi TR20 € geLlo cknagHiwow: 3poCTaHHA BUMNaaKiB
TR20 Big noyatky XX CT. i 4O MOro cepeanHun; NeBHe 3HU-
XKEHHS NOBTOPIOBAHOCTI TPONIYHMX HOYEN MO BCiX CTaHLUisX
3 50-x o kiHua 70-X pp. MMHYNOro CToniTTS i pi3ke 3poc-
TaHHA nosToptoBaHocTi TR20 3 noyvatky 80-x pokiB i oo
cborofHi. MakcumanbHa BCTaHOBMEHa iHTEHCUBHICTb TPoO-
niYHMX Hoyew Ansa TepuTopii YkpaiHn ctaHosuna 7° C i
Oyna 3adpikcoBaHa Ha CcTaHUiAX NiBOEHHUX i cXigHMX obna-
CTeWn, a TakoxX oauH Bunagok — Ha MC Yxropoa. MepeBa-
»Ha OinbLicTb BUNnagkie TR20 Ha BCix cTaHUiAX xapakTe-
pusyBanacs iHTeHcusHicTio go 3° C. lNopiBHAHO 3 nepio-
AOM KrimaTuyHoi Hopmu, 3a 1991-2020 pp. iHTEHCKBHICTb
TPOMiYHMX HOYEWN 3HAYHO NiABULLMNACL Ha BCiX MeTeopo-
norivHux ctaHuisx. Mamxe Ha Bcix MC 3pocna makcuma-
nbHa IHTEHCUBHICTb TponiyHMX Hoyen: y Jlbeosi 3 1° C go
2°C, y KneBi —i33°C go 5° C, B YmaHi — i3 2° C go 3 °C,
y Ny6Hax — 3 3° C po 5° C, Mukonaesi — i3 5° C go 7° C,
Cimdpepononi—B34° C no 5° C, Opeci—i35°Cpo7°C,y
leHivecbky — i3 6° C go 7° C, XapkoBi —i34 °C po 7° C. A
TakoxX nigsuwmnacsa nostoptoBaHictb TR20 iHTEHCUMBHICTIO
5° C i Buuwe. Y leHivecbky 3a nepioa KniMaTtuyHOi HOpMK
NOBTOPKOBAHICTb TPOMIYHUX HOYEN Takoi IHTEHCUBHOCTI
3pocna i3 6 % Big 3aranbHoi kinbkocTi o 9.9 % (y cyyac-
Hui nepioa), Opeci — i3 1.1 % o 6.5 %, XapkoBi — 3 0 %
8o 3.6 %. Y cyyacHuii nepiod Ha nepeBaxHin GinbLIOCTI
pocnigxysaHnx MC TponiyHi Houi B piYHOMY X0Ai po3no4m-
HalTbCA paHile i cnocTepiraoTbes goswe. Cepen gocri-
oxyBaHux MC y cyyacHui nepioa HauTpuBaniimm nepio-
AOM i3 TponiyHMMM HoYaMu xapakTepusytoTecs Ogeca (no-
Hag n'aTb micAuiB), MeHiveckk i KniB (no yotupu micadi).
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TROPICAL NIGHT IN UKRAINE: SPATIO-TEMPORAL ANALYSIS

Tropical nights (TR20) are among the main climate change indices proposed by WMO and the Expert Team on Climate Change Detection and
Indices (ETCCDI), and they are actively used in modern climate research. The results of the analysis of tropical nights climatology can be very useful
for bioclimatic conditions assessment, as well as for assessment of the adverse effects of heat on certain sectors of the country's economy. The aim
of this work is to carry out thorough analysis of the climatology of tropical nights in Ukraine over a long-term period. Fourteen meteorological stations
(MS) from different regions of Ukraine were selected for conducting this study. Minimum daily air temperature was used as an information base for
the study. The results obtained in this study indicate that a pronounced tendency to an increase in the frequency of TR20 observed on the territory
of Ukraine. For meteorological stations with long time series, an increase in TR20 cases is characteristic from the beginning of the 20th century to its
middle. After that, until the end of the 70s of the XX century, there was a slight decrease in the frequency of occurrence of TR20 at all stations, and
immediately after that, since the beginning of the 1980s, the frequency of occurrence of TR20 sharply increases, and this process continues to this
day. The maximum established intensity of tropical nights for the territory of Ukraine was 7° C and it was recorded at the stations of the southern and
eastern regions, as well as one case — MS Uzhgorod. In the most cases, TR20 at all stations was characterized by an intensity of up to 3°C. Compared
with the period of the climatic norm, in 1991-2020 the intensity of tropical nights increased significantly at all meteorological stations, in particular,
the frequency of occurrence of TR20 increased with an intensity of 5° C and higher. In the modern period, on most of the studied MSs, tropical nights
in the annual cycle begin earlier and are observed longer. Among the studied MSs in the modern period, the longest period with tropical nights is
characterized by Odessa (more than 5 months), Genichesk and Kiev (4 months each).

Keywords: tropical nights (TR20), climate change, minimum air temperature.
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THE INFLUENCE OF MILITARY ACTIONS ON ATMOSPHERIC AIR QUALITY
IN UKRAINE

During the research of the assessment of the consequences of military actions on atmospheric air quality, general scientific
research methods were used: methods of analysis and synthesis, which involve the collection, analysis and generalization of
information. Information on the assessment of the consequences of military actions on atmospheric air quality in Ukraine and the
world was collected, analyzed, structured and summarized. The main sources of emissions of pollutants during military operations
were analyzed and identified. It was established that they can be divided into three groups: 1) emissions of pollutants as a result
of explosions and shelling of industrial facilities; 2) emissions of pollutants due to fires in ecosystems; 3) emissions due to the
burning of fuel by military transport. A number of pollutants entering the atmospheric air from the specified sources have been
identified. All pollutants are divided into three groups. The first group is the main pollutants (PM,s, PM,o, Os;, SO, CO, NO,, heavy
metals, etc.). The second group is specific pollutants (a huge variety of them is introduced). The third group is greenhouse gases
(CO,, CH,, N.O). It has been determined that pollutant emissions based on the required input information on fuel mass or burning
area can be estimated using emission factors used in EPA, EMEP, etc. reports. In the absence of emission factors, pollutant
emissions can be specified taking into account the technical requirements of atmospheric transfer models. As a result of constant
bombings, artillery fire, fires and accidents that occur, the movement of heavy military transport, there is a significant emission of
pollutants into the atmosphere. It has a very negative effect on its quality. Knowing the causes and sources of pollution, as well as
pollutants entering the air as a result of military actions, is extremely important and relevant. After all, this will directly help to
assess the consequences of such an impact on the life and health of the population and can become indisputable evidence for the

state when deciding the issue of reparations.

Keywords: air pollution, emission factors, military actions, explosions, fires, fuel burning.

Introduction. Scientists have estimated that over the
past 5500 years, the world's population has survived
14 550thousands small and large wars, in which 3640.5
million people died. The wars of the 20th century
fundamentally differed from the previous ones in the scale,
maneuverability and duration of military actions, exceptional
cruelty and severe consequences for the warring states.
38 countries were involved in the First World War of 1914—
1918. Military actions were conducted on the territory of
4.1 million km2. About 100,000 tons of toxic substances
were produced by the industry of the warring states. The
total number of people affected by toxic substances was
1.3 million. The Second World War was the most destructive
war in human history. 61 states, more than 1.7 billion people
participated in it. Military actions were conducted on the
territory of 40 states with a total area of 22.6 million km?
(Dovhusha, Kudryn, Tykhonov, 1995).

The aggression of the Russian Federation against
Ukraine, which began in 2014 with the occupation and
annexation of Crimea and heavy hostilities in the east of
Ukraine, turned into a full-scale invasion of the Russian
Federationtroops on the territory of our state on February
24, 2022. Heavy and prolonged hostilities cause very
significant environmental damage. The consequences of
such damage are negative not only for the territories where
active hostilities are taking place, but also for the rest of the
territory of Ukraine and neighboring countries. In the course
of hostilities, there is significant pollution of the environment
with chemical toxic pollutants, highly active poisonous
pollutants, metal fragments and heavy metals. Atmospheric
air is one of the main components of the natural
environment. It is an integral part of human life and other
living organisms. As a result of constant bombings, artillery
fire, fires and accidents that occur, the movement of heavy
military transport, there is a significant emission of pollutants
into the atmosphere. It has a very negative effect on its
quality. Therefore, the issue of atmospheric air pollution
caused by explosions, fires at oil depots, chemical plants,
ecosystems, and the movement of heavy military transport
is extremely relevant today. Knowing the causes and
sources of pollution, as well as pollutants entering the air as
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a result of military actions, is extremely important. After all,
this will directly help to assess the consequences of such an
impact on the life and health of the population and can
become indisputable evidence for the state when deciding
the issue of reparations.

Analysis of recent studies and publications. Despite
numerous wars in certain regions of the world, the global
experience of assessing the consequences for atmospheric
air quality as a result of military actions is insignificant. The
most detailed information is available for the Persian Gulf
War of 1990-1991. For this war, pollutant emissions were
estimated. It was established that during the war, the
atmospheric air received: carbon dioxide (COz2) — 71 million
tons, solid dust particles — 6959 tons (of which elemental
carbon (C) — 4911 tons), carbon monoxide (CO) —
42160 tons, nitrogen oxides (NOx) — 107086 tons, sulfur
oxides (SOx) — 270 tons. Emissions of other pollutants were
much smaller (Sadiq, McCain, 1993).

It was established that a significant part of the emissions
came from the operation of machinery on diesel fuel.
Industrial objects containing dangerous and toxic pollutants
suffered a lot of destruction. However, the lack of information
about the fact of the presence of these pollutants in the
damaged objects and their quantity led to the lack of
assessments regarding the consequences of such emissions.
A number of highly dangerous chemicals were released
during shell explosions. However, no estimates have been
made due to military secrecy regarding the statistics of such
explosions (Sadig, McCain, 1993). It was found that a
significant part of the emissions of particulate matter during
the Persian Gulf War came from the movement of military
machines, dust raising, soil erosion, etc. (Sadiq, McCain,
1993). Total emissions from the use of military machines were
also assessed during the Persian Gulf War. In particular,
fighters, helicopters, airplanes, tanks, military vehicles and
armored vehicles were taken into account. Calculations are
based on the average number of military movements and the
amount of fuel used (Sadiq, McCain, 1993). During the
Persian Gulf War, it was determined that one of the largest
sources of emissions was the burning of oil and damage to oil
wells. During this, measurements of Na, Al, S, Cl, SO4, SOz,
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VOC, C, PHCs, PM1o, benzo(a)pyrene were carried out,
including with the involvement of a German mobile laboratory
(Austin, Bruch, 2000).

Estimates of the distribution of emissions from oil
burning sites were actively carried out with the involvement
of modeling using the HYSPLIT and CALPUFF models. In
particular, the modeling was carried out by Saudi Arabia,
Iran and Kuwait. Iran used satellite sensing to confirm
modeling pollutant transport events (Payne, Sand, 2011).
Considerable attention was also paid to the issue of
assessing economic losses and paying reparations. After
the Persian Gulf War, Saudi Arabia demanded reparations
for crop losses due to air pollution from oil burning (Payne,
Sand, 2011). Considerable attention was paid to the
assessment of population health consequences. Saudi
Arabia investigated the issue of the increase in mortality
among the population, which was caused by an increase in
the number of chronic diseases resulting from long-term
exposure of the human body to atmospheric air pollutants.
Iran has also investigated the issue of population health
damage due to emissions from oil burning. Both countries
included medical expenses in the calculation of losses due
to the increase in morbidity after oil burning. Impacts were
determined using atmospheric transport modeling, the
results of which were supported by satellite sounding data
on the spread of emissions. The increase in cases was
compared with previous years. The increase in morbidity
was recorded in a 200-kilometer zone from the territory of
Kuwait. In total, Iran accounted for an additional 3263 cases
of disease due to oil burning pollution (Payne, Sand,
2011).Kuwait and Saudi Arabia assessed mortality from
PMio air pollution. Since it is impossible to identify the
number of deaths, they used special mathematical models
that combine information about exposure and the expected
increase in mortality due to said exposure. Kuwait assessed
pollution not only from burning oil, but also from rising dust
in the deserts and from the burning of diesel fuel by heavy
military machines. Kuwait estimates were made using
CALPUFF and HYSPLIT models (Payne, Sand, 2011).

The issue of the consequences of military actions on
atmospheric air quality was not actively considered in
Ukraine.Some scientists studied the consequences of
military actions for the East of Ukraine. For example, the
work (Lisova, 2017) highlights the ecological danger of
military actions in Ukraine. The results of research by the
International Charity Organization "Ecology — Law — Man"
and the Eastern Ukrainian Ecological Institute were
analyzed. The impact of military actions on all spheres of the
geographical envelope is characterized. Attention is focused
on the flooding of mines and the exit of mine waters to the
surface, the destruction of treatment facilities, chemical and
radiation pollution of water resources, pollution of
atmospheric air and soils, the destruction of landscapes,
vegetation, and large areas of forests. The work
(Kravchenko, Vasyliuk, Voitsikhovska, Norenko, 2015)
analyzed the main factors of environmental pollution and
destruction as a result of military actions in Eastern Ukraine.
Areas destroyed by fire were calculated, the dynamics of
fires in the East of Ukraine were analyzed, and compared to
previous years, the soils of the Krasnolymansky District and
the water of the Siverskyi Donets river were analyzed.

The purpose of the study. To analyze the main sources
of atmospheric air pollution as a result of military actions on
the territory of Ukraine. To establish pollutants entering the
atmosphere as a result of bombings, artillery shelling, fires
and accidents, movement of heavy military machines. To

ISSN 1728-2721

analyze methods of assessment of emissions of pollutants
and their consequences.

Methodology and methods. During the study of the
assessment of the consequences of military actions for
atmospheric air quality, general scientific research methods
were used. Namely, the methods of analysis and synthesis,
which involve the collection, analysis and generalization of
information. Information on the assessment of the
consequences of military actions for atmospheric air quality
in Ukraine and the world was collected, analyzed, structured
and summarized. In addition, descriptive and comparative
geographical research methods were applied.

Results. Main sources of emissions. Military actions
lead to emissions of pollutants into the atmosphere through
various processes, including: explosions and destruction of
industrial facilities; damage to oil and gas pipelines; shell
explosions; fuel burning by heavy military, sea and air
machines; fires in ecosystems, residential and non-
residential premises, oil depots, etc. Among the available
sources of emissions, the most powerful and dangerous are
explosions at industrial facilities and numerous unorganized
emissions. A significant number of pollutants enter as a
result of fires in ecosystems caused by military actions and
fuel burning by military machines. Unorganized emissions,
including explosions at oil depots and damage to oil
pipelines, lead to the release of such pollutants into the
atmosphere as nitrogen compounds (NOx), carbon
monoxide (CO), sulfur dioxide (SOz2), non-methane volatile
organic  compounds  (NMVOCs), heavy metals,
benzo(a)pyrene (Cz0H1s), greenhouse gases, soot (black
carbon) and solid dust particles (PM1o and PMzs) (Venting
and flaring, 2019). During the Persian Gulf war, oil wells were
actively burning, and the spread of plumes of polluted air was
observed. The composition of these plumes was studied.
During this study, the following chemical components of
atmospheric air were detected: sodium (Na), aluminum (Al),
sulfur (8), chlorine (CI), sulfur oxides (SOx), volatile organic
compounds (VOC), polyhalogen compounds (PHCs), PMo,
benzo(a)pyrene (CxH1s) (Development of emissions
inventory methods for Wildland Fire. EPA Final Report, 2002).

Ecosystem fires lead to rapid burning of biomass. They
can be fixed both by satellite data and by the data of the
State Emergency Service of Ukraine. These fires
contribute to emissions of pollutants, including nitrogen
compounds (NOx), carbon monoxide (CO), sulfur dioxide
(SO2), non-methane volatile organic compounds
(NMVOCs), ammonia (NHs); greenhouse gases, soot
(black carbon), solid dust particles (PM1o and PMz2.s)
(Austin, Bruch, 2000, Field burning of agricultural residues,
2019; Forest fires, 2019). The burning of fuel by military
machines leads to the release of the following pollutants
into the atmosphere: nitrogen compounds (NOx), carbon
monoxide (CO), sulfur dioxide (SOz2), non-methane volatile
organic compounds (NMVOCs), heavy metals,
benzo(a)pyrene (C20H1s), ammonia (NHs), greenhouse
gases, solid dust particles (PM1o and PM2s), etc. (Road
transport, 2019; Aviation, 2019; Navigation (shipping)
2019). Statistical data on the use of shells, missiles,
bombs, the number of launches and explosions can be
complicated by military secrecy and insufficient information
on the pollutants used in a particular type of projectile
(Sadig, McCain, 1993). Typical substances used to initiate
the explosion reaction are: lead azide (Pb(Ns)2), lead
styphnate (CeHN3OsPb), lead mononitroresorcinate
(C12HsN20sPb), potassium dinitrobenzofuroxan, barium
styphnate  (CsHBaN3Os), zirconium —  potassium
perchlorate, and others (Sadiq, McCain, 1993). Such
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processes as mechanical destruction and dismantling of
rubble are a source of emissions of solid dust particles into
the atmosphere (Construction and demolition, 2019).

List and classification of pollutants. To create a list and
further classification of pollutants that can be taken into
account as a result of military actions on the territory of
Ukraine, international recommendations and national
methods, which are in a certain way oriented to the internal
characteristics of atmospheric air pollution and emission
sources, are taken into account. According to the reports of
the World Health Organization (WHOQO), the main
scientifically proven air pollutants that affect public health
include dust particles suspended in the air (PM1o Ta PM235)
and gaseous pollutants, including: ozone (O3), sulfur dioxide
(SOz2), carbon monoxide (CO), nitrogen compounds (NOx)
and heavy metals (in particular, cadmium (Cd), lead (Pb),
mercury (Hg), arsenic (As), chromium VI (Cr (VI)), nickel
(Ni)) (Ambient (outdoor) air pollution, 2021; Review of
evidence on health aspects of air pollution — REVIHAAP:
technical report. Copenhagen: WHO Regional Office for
Europe, 2013; State of Global Air, 2018; Health Risks of Air
Pollution in Europe — HRAPIE: Technical Report.
Copenhagen: WHO Regional Office for Europe, 2014, 1998
Protocol on Heavy Metals, 2012). In the European
Directives, atmospheric air pollutants are considered to be:
PMio i PM2s, O3, SO2, NOx, CO, Pb, Cd, As, Ni, benzene
(CsHs), and benzo(a)pyrene (C20H1s5) (Directive 2008/50 /EC
of the European Parliament and of the Council of 21 May
2008 on ambient air quality and cleaner air for Europe;
Directive 2004/107/EC of the European Parliament and of
the Council of 15 December 2004 relating to arsenic,
cadmium, mercury, nickel and polycyclic aromatic
hydrocarbons in ambient air).

In Ukraine, the approved methods of the Ministry of
Emergency Situations (now the State Service of Ukraine
for Emergency Situations) are used to assess the
consequences of accidents with emissions of highly toxic
pollutants into the air (Metodyka prohnozuvannia naslidkiv
vylyvu (vykydu) nebezpechnykh khimichnykh rechovyn pry
avariiakh na promyslovykh obiektakh i transporti, 2001), as
well as methods (Methodology for identifying and

assessing the chemical situation during the destruction
(accident) of objects containing highly toxic substances,
1989; Methodology for predicting the scale of
contamination with highly active toxic substances in case
of accidents (destructions) at chemically hazardous
facilities and transport, 1991).

The methodology of the Ministry of Emergency
Situations allows calculations for 28 chemically hazardous
substances. Among them, 8 are the main ones: chlorine
(Cl2), ammonia (NHs3), sulfur dioxide (SOz2), hydrogen sulfide
(H2S), carbon disulfide (CSz), hydrochloric acid (HCI),
chloropicrin  (CCI2NO2), formaldehyde (CH:20); and 20
additional ones: aniline (CeH7N), vinyl chloride (CzHsCl),
hydrogen fluoride (HF), hydrogen cyanide (HCN), divinyl or
butadiene (CsHe), dimethylamine (C2H7N), ethylene (C2Ha),
chloride (R-COCI), ethyl mercaptan (C2HeS), ethyl chloride
(C4H4Cl203), methylamine (CHsNH2), methyl chloride
(CHsCl), acrylic acid nitrile (CsHsN), nitrobenzene
(CsHsNO2), ethylene oxide (C2H40), nitrogen oxides (NxOy),
oleum or sulfur acid (H2SOa4), styrene (CsHs), tetraethyl lead
(CsH20Pb), furfural (CsH4Oz2). Methodology (Methodology for
identifying and assessing the chemical situation during the
destruction (accident) of objects containing highly toxic
substances, 1989) is used to perform calculations for 18
hazardous chemical substances: Clz, dioxin (C4H40Oz2), amyl
(N204), nitric acid (HNOz), heptyl (C2HsNz2), hydrazine (N2Ha),
ammonia NHs, dichloroethane (C2H4Cl2), carbon monoxide
(CO), acrylonitrile (CsHsN), sulfur dioxide (SO2), carbon
disulfide (CSz), CsHz0Pb, phosgene (COCL2), hydrogen
fluoride (HF), CCI2NOz, HCN. Greenhouse gases can be
considered separately, in particular, carbon dioxide (COz2),
methane (CHa) and nitrogen oxide (N20) (Greenhouse gases.
World Meteorological Organization, Overview of Greenhouse
Gases) that can be emitted in significant quantities in
atmosphere as a result of military actions.

After analyzing the information on possible sources of
emissions, the above-mentioned methods and standards,
as well as the peculiarities of assessing the consequences
of exposure to individual pollutants, all chemical
components can be divided into three groups: basic,
specific, and greenhouse gases (Table 1).

Table 1. Classification of pollutants, taking into account the sources of emissions,
regulatory documents and the possibility of impact assessment

Basic

Specific Greenhouse gases

PM,s, PMjy, Os;, SO, CO, NO,, heavy
metals (Cd, Pb, Hg, As, Cr (VI), Ni, Se, Zn),
(Clp, NH3, CS;,, H,S, HCI, CCI;NO,, CH,0,
C6H61 CZOH15)*

CeH7N, C,H;Cl, HF, HCN, C4Hs, CoH7N, C;H4, R-COCI, C;HeS,
C4H4Cl;03, CH3NH;, CH5CI, C3H3N, CgHsNO,, C,H40, H,SOs,
CgHs, CsH20Pb, CsH4O2, C4H4O2, N2O4, HNOs, CoHgN2, NaHg,
C,H4Clyp, CsHsN, COCL,, CCI,NO,, NMVOCs, POPs, BC, OC

CO,, CHy4, N,O

*are considered specific in some methods.

Methods of estimating emissions and their
consequences. There are known methods for estimating
emissions and their ~ consequences (Metodyka
prohnozuvannia naslidkiv vylyvu (vykydu) nebezpechnykh
khimichnykh rechovyn pry avariiakh na promyslovykh
obiektakh i transporti, 2001, Methodology for identifying and
assessing the chemical situation during the destruction
(accident) of objects containing highly toxic substances,
1989; Methodology for predicting the scale of contamination
with highly active toxic substances in case of accidents
(destructions) at chemically hazardous facilites and
transport 1991), to date in Ukraine. The main quantities used
in these methods are the mass of the primary cloud m, and
the evaporation time of the secondary cloud 7, which can be
used to model the further distribution of pollutants in the
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atmosphere. If the total mass of the substance m, which was
in the damaged container or was formed during a spill, is
known, then in the presence of the parameters m, and t,
the further spread can be modeling by atmospheric transfer
models, specifying two sources: instantaneous, with a mass
of mgy and long-term, with an intensity ofQ = (m-m,)/7. In
some cases, the time-dependent evaporation intensity Q,

and the spill radius 7 may also be of interest for modeling.
Use of emission factors. Today, one of the most popular
methods for determining emissions of pollutants in the world
is the use of emission factors. The use of emission factors
is usually the basis of reporting by many international
organizations regarding the entry of pollutants into the
atmosphere. A fundamental work based on the use of
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emission factors recognized in use by various international
organizations is the work (Lemieux, Lutes, Santoianni,
2004). This work is devoted to the analysis of combustion
processes in the open air. European Monitoring and
Evaluation Program (EMEP) approaches can be used to
estimate pollutant emissions (EMEP Program Page). Also
the methods of the US Environmental Protection Agency
(US EPA) (EPA. GHG Emission Factors Hub). EMEP
contains a database of emission factors (EMEP: emission
factors database), using which emissions can be estimated
according to the general formula:

Emission = source activity * emission factor (1)

The EMEP provides reference information for calculating
emissions by sector whose emission factors can be
represented as emission factors for calculating the effects of
military action. These are the following sectors: fuel burning
during industrial processes in the energy sector; the aviation
sector, in particular emissions from military aviation; burning
of various types of fuel by vehicles; emissions of the
chemical industry; industrial production of mineral raw
materials; emissions during the destruction or clearing of the
territory from debris; fires in agricultural fields; emissions
from sea transport, including warships; unorganized
emissions, including emissions on gas pipelines. A separate
user guide has been created for all sectors, which contains
emission factors for pollutions entering the atmosphere as a
result of the activities of each sector.

Fires in ecosystems make a significant contribution to the
increase in emissions of pollutants during military actions. To
estimate emissions during fires in ecosystems, it is important
to know: 1) the burned area and the type of vegetation; 2) the
volume of the burned substance and its characteristics; 3) fuel
consumption; 4) emissions of pollutions entering the air as a
result of combustion. There is a set of formulas for calculating
each component. Emissions will be calculated according to
the following formula:

E=S-EF @)

where E — substance emission [kg]; S — area of the fire (area
of the burned territory) [ha]; EF— emission factor of the
substance [kg/hal.

Fires at oil depots, oil and gas pipelines and accidents
accompanied by the burning of oil products are powerful
sources of emissions of pollutants. Their emissions can be
calculated using the EMEP method, with a general emission
calculation formula using source activity and an emission
factor. In the case of explosions at oil depots or other similar
cases, the activity of the source will be considered the
amount of substance (eg oil products) burned. Emission
factors can be used by linking either to the amount of
substance or to energy in gigajoules, which may also
depend on the amount of substance (EMEP Guidebook.
Energy. Fugitives, 2019). To estimate emissions from the
movement of heavy ground military machines, you can use
the estimates that have been made for diesel-powered
trucks. For the activity of the source, in this case, the amount
of burned fuel is taken (EMEP Guidebook. Combustion,
2019). The US Environmental Protection Agency (EPA)
performed an assessment of emission factors for
greenhouse gases. Emissions of greenhouse gases during
fires, accidents, fuel burning should also be taken into
account as consequences of military actions. Typically,
emission factors are defined for CO2, CHs and N20 (EPA.
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GHG Emission Factors Hub). There are also EPA emission
factors for rockets, projectiles, and detonation. Emission
factors for determining pollutant emissions from ordnance
detonation are in EPA reports (AP 42, Fifth Edition, Volume
| Chapter 15: Ordnance Detonation). In particular, there are
emission factors for a number of basic and toxic substances
for different types of ammunition. Among them are:
ammunition with a caliber of less than 30 mm; ammunition
with a caliber of 30 — 75 mm; ammunition with a caliber
greater than 75 mm; grenades; anti-tank missiles; etc.

To date, an operational headquarters has been
established in Ukraine, on the basis of the State
Environmental Inspection of Ukraine, which is a consortium
of a large number of scientists and specialists in various
fields. This headquarters is engaged in the development of
a complex methodology for assessing the damage and
consequences of military actions on the territory of Ukraine.
Until, in April 2022, a methodology was approved for
calculating unorganized emissions of pollutants or a mixture
of such substances into atmosphere as a result of
emergency situations and/or during martial law and
determining the amount of damage caused (Metodyka
rozrakhunku neorhanizovanykh vykydiv zabrudniuiuchykh
rechovyn abo sumishi takykh rechovyn v atmosferne povitria
vnaslidok vynyknennia nadzvychainykh situatsii ta/abo pid
chas dii voiennoho stanu ta vyznachennia rozmiriv zavdanoi
shkody, 2022). This technique uses an EMEP-like approach
to determining pollutant emissions.

Conclusions. The entry of pollutants into the
atmosphere as a result of military actions is very diverse.
And the list of pollutants is extremely wide. Sources of
emissions of pollutants during military actions can be divided
into three groups: 1) emissions of pollutants as a result of
explosions and shelling of industrial facilities; 2) emissions
of pollutants due to fires in ecosystems; 3) emissions due to
the burning of fuel by military transport.

All pollutants that can be taken into account during the
assessment of the damage caused are better classified into
three groups. The first group is the main pollutants (PMz2s,
PM1, O3, SO2, CO, NOx, heavy metals, etc.) whose
emissions are recommended to be estimated in general over
a certain period of time. The second group is specific
pollutants that can be modeled for each individual case,
have a quick dangerous effect and are used to assess risks
to public health. The third group is greenhouse gases, the
emissions of which can be estimated in general over a
certain period of time.

Pollutant emissions based on required input information
on fuel mass or burning area can be estimated using
emission factors used in EPA, EMEP, etc. reports. In the
absence of emission factors, pollutant emissions can be
specified taking into account the technical requirements of
atmospheric transfer models.
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KuiBcbkui HauioHanbHUI yHiBepcuTeT imeHi Tapaca LLeB4yeHka, KuiB, YkpaiHa

BMNJIMB BINCbKOBUX AIN HA SAKICTb ATMOC®EPHOIO MOBITPA B YKPAIHI

I1id yac docnidxeHHs1 NUMaHHS oyiHIO8aHHs1 Hacniodkie silicbkosux dili Ons sKocmi ammocghepHO20 nosimpsi 6y/10 suKOpPUCMaHO 3a2aslbHOHa-
yKoei Memodu docnidxeHHs1: Memodu aHanizy ma cuHme3sy, wo nepedbaqyaroms 36ip, aHani3 i y3acanbHeHHs iHghopmauii. Byno 3i6paHo, npoaHarii-
308aHO, cCmMpyKmypoeaHo U y3a2aslbHeHo iHghopmayito nMpo oyiHro8aHHS Hacnidkie eilicbkosux Oili Ansi skocmi ammocgepHoz20 nosimpsi 8 YkpaiHi
ma ceimi. [fpoananizoeaHo ma eudineHo ocHoeHi dxepena sukudie 3abpyOHI08aNIbLHUX PEYOBUH Mid Yac eilicbkkogux Jili. YcmaHoes1eHOo, W0 iXx MOXHa
nodinumu Ha mpu 2pynu: 1) saukudu 3abpydHro8asribHUX Pe40B8UH yHacidok subyxie ma ob6cmpinie 06'ckmie npomucnosocmi; 2) sukudu 3abpyo-
HIO8a/IbHUX PEYOBUH YHACJiOOK MOXeX y eKkocucmemax; 3) sukuOu eHacliOOK crasiroeaHHsl naauea eilicbkoeoro mexHikoro. BusHayeHO HU3KY 3a-
6pyOHI08aNIbHUXUX PEYOBUH, W40 Momparisiloms 8 ammocgepHe nosimps i3 3a3HaqyeHux oxeper. Yci 3abpyoHro8asbHi pe4o8uHU NodinieHo Ha mpu
epynu. lNepwa 2pyna — ocHoeHi pe4yosuHu (PMzs, PM1o, O3, SO, CO, NOy, eaxki Memanu mouwjo). [lpy2a e2pyna — cneyudpiyHi 3a6pyOHro8ansHi pevo-
8UHU (ix yCHye eenuye3Ha pisHomaHimHicms). Tpems epyna — napHukoei 2a3u (CO2, CH4, N20). BusHayeHo, ujo eukudu 3abpyOdHoeasibHUX pe408UH
Ha ocHoei Heo6xidHoi exiOHOI iHghopmauii Npo mMacy nanuea Yu naowly 20piHHA MOXymb 6ymu oyiHeHi i3 3acmocyeaHHsIM emiciliHux ¢ghakmopie, wo
sukopucmosytomscsi y 3eimax EPA, EMEP mouwjo. Y eunadky eidcymHocmi emiciliHux ¢ghakmopie, napamempu eukudie 3abpyOoHto8anbHUX pe408UH
MOXymb 3adasamucsi 8paxoeyrYu mexHiyHi aumoau Modesieli amMocgepHO20 nepeHeceHHs. YHacnidok nocmiliHux 6ombapdyeaHb, apmunepit-
cbkux o6cmpinie, noxex ma aeapili, u,0 UHUKalOMb, PyXy 8a)KKoi 8ilicbkoeoi mexHiku, 8i0byeaembcsi 3Ha4YHa emicisi 3abpyOHIo8anIbHUX Pe4YO8UH
y ammocghepHe nosimpsi. Lje 0yxxe HeezamueHo ennueae Ha lio2o sikicmb. 3Hamu NPUYUHU Ma dxepesia 3a6pyOHeHHs, @ MaKoX pPe408UHU, W0 Hao-
X00simb y noeimps eHacnidok eilicbkoeux Oili Had3eu4aliHo eaxsiueo U akmyanbHo. Adxe ye 6e3nocepedHb0 AOMOMOXe OUiHUMU HacliOku mako2o
aniusy Ha xxummsi i 300poe ‘s HacesleHHs1 ma Mo)ke cmamu 6e33anepeyHuM 0oka3om 0151 depikasu nid Yyac supiweHHs NuMaHb suniamu penapayid.

Knroyoei cnoea: 3abpydHeHHs1 noeimpsi, emiciliHi pakmopu, eilicbkoei dii, subyxu, noxxexi, cnasroeaHHs naauea.
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CLASSIFICATION OF INTERACTIVE FUNCTIONS OF THE ELECTRONIC ATLAS:
THEORETICAL AND METHODOLOGICAL BASIS OF CREATION

In the more than 30-year history of electronic atlases, only two classifications of interactive functions designed directly for the
electronic atlas are widely known. In addition, the theoretical aspects of the development of these classifications have been insuf-
ficiently covered, which makes it difficult to improve them further.

The purpose of the article is to develop the theoretical and methodological basis of creating the classification system of inter-
active functions of the electronic atlas. To achieve this purpose, four intermediate goals were set: finding out whether it is neces-
sary to create a new classification or refine existing ones; formation of the terminological apparatus of the object of research and
classification system; formation of a set of classification objects—interactive functions; development of the methodological basis
of the classification system.

The place of interactive functions in the system of notions of interactive and atlas cartography was determined, which included
consideration of such notions as electronic atlas elements, atlas interaction, electronic atlas representation, electronic atlas inter-
activity, atlas interaction operator, electronic atlas functionality, and interactive tool. The following basic notions of the interactive
functions classification system were established: classification element, classification object, general principle of classifying, and
the main feature (basis) of classifying. Essential (interactivity, resultative, visibility, duration, unambiguity) and non-essential (pas-
sivity, extensibility) properties of interactive function, its characteristics and varieties are determined. One hundred seventy-nine
interactive functions of the electronic atlas have been preliminarily identified, which will be divided into classification groups based
on their purpose. The classification will be intended for developers of atlas platforms and authors of electronic atlases. Its devel-
opment will help solve such tasks as systematization of experience in creating and implementing interactive functions of electronic
atlases; evaluation of interactivity and functionality of electronic atlases; review of the theoretical provisions of atlas cartography,
finding new interactive functions and connections between existing ones; accelerating the development of electronic atlases by
authors-users of the atlas platform; and demonstration of the interactive capabilities of the atlas platform.

The research results can be used at the theoretical level of designing the classification of interactive functions not only for the
electronic atlas but also for other applications where the classification object is the interactive function. The proposed terminolog-
ical apparatus may be of interest to the whole of interactive cartography because such general theoretical notions as interactive
function, interactivity, and interaction are considered.

Keywords: classification of interactive functions, theoretical and methodological basis of classifying, electronic atlas, atlas

cartography, interactivity.

Introduction. The first electronic atlases (EAs) began to
appear in the late 1980s. From static atlases for viewing
only, available mainly to research or government agencies
and commercial organizations, EAs have gradually evolved
into interactive atlas information systems (AlS) and atlas
platforms (AtPs), which the entire community of web users
is able to use and modify, up to and including the creation of
new atlases. In addition to technological innovations, the
vision of the EA concept has gradually changed among
various cartographic schools, which we analyzed in our
previous work (Krakovskyi & Kurach, 2021). The
development of the EA concept is one of the key tasks of
atlas cartography, which aims to reveal the essence,
purpose, functionality, and structure of EA as a specific
theoretical model and specific software.

Important elements of the EA concept are interactivity,
which is often understood as the ability of the EA to change
at the request of the user, and the availability of interactive
functions (IFs), which are the drivers of these changes. In
particular, in the most common classification of EA (by
functionality / degree of freedom) there is a division into
view-only atlases, interactive atlases and analytical atlases,
where the classification feature is actually hidden in the
presence of IFs of a certain type. The vagueness of this
classification is the subject of a separate discussion, but it
clearly emphasizes the importance of IFs for EA.

The notion of "interactive function" has long been used
in cartography, but, in our opinion, remains insufficiently
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defined in the system of notions of interactive cartography
and functionality research. Thus, "interactive functions"
and simply "functions" are often used as synonyms, and
the terms "tools" and "interaction operators" are used
alongside them. Therefore, one of the tasks of the research
is the unification of these notions in the atlas context, which
is necessary for the formation of the terminological
apparatus of the classification of IFs.

The usefulness of creating a classification of IFs is
substantiated in the cartographic literature by the possibility
of developing a mechanism based on it for the evaluation
and comparison of different cartographic systems (CS) and
GIS, measuring their interactivity. The classification is also
intended to improve understanding of the functioning of
different types of interactivity and help developers create
more advanced interactive systems and interactive tools,
simplify and accelerate the development of CS (Crampton,
2002; Persson, Gartner, & Buchroithner, 2006). Finally, the
classification allows to visually identify and unify all existing
IFs, their combinations, i.e. systematizes the subject area,
helping to identify both missing functions and new
connections between existing ones, provokes the revision of
certain theoretical provisions at the highest epistemological
level. The above is also true for the EA, which in this article
is considered a kind of CS.

Substantiation of the purpose of classification is only one
of the first stage's tasks of creating the classification system
of IFs of the EA, which reveals the theoretical and
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methodological basis of its development. The theoretical
aspects of classification in the cartographic literature on
electronic atlas cartography are still insufficiently covered.
This work is designed to fill this gap and outline the authors'
vision of the future classification system of IFs of the EA.

Thus, the purpose of the article is to develop the
theoretical and methodological basis of creating the
classification system of interactive functions of the
electronic atlas.

Literature review. Many scientists have dealt with the
issues of classification, among which are: W. Jevons,
G. Leibniz, W. Quine, H. Reichenbach, I. |. Zhehalkin, and
others. General theory of classification, the study of
philosophical problems of classification are set out in the
works: Subbotin (2001), Omelchenko (2008), and others.
Theoretical, methodological and applied aspects of scientific
classifications of specific subject areas developed in the
works: (Kharchenko, 1974), (Kurach, 2010, 2011), (Tikunov,
1997), (Topchiiev, 2005).

In the more than 30-year history of EAs, it is safe to say
that there are only two classifications of IFs created directly
for EA. This is the best-known classification developed by
Swiss cartographers in 1997 (Bér & Sieber, 1997) for the
electronic version of the Atlas of Switzerland (AoS), which
has been repeatedly modified, and the first — the
classification of IFs for school EAs (Ormeling, 1996).
Interestingly, both classifications were based on a master's
thesis (van Leeuwen, 1996), which identified 40 functions
divided into nine groups: general functions, navigational
functions, map functions, database functions, atlas
functions, educational functions, cartographic functions,
map use functions, and other functions.

Bar & Sieber (1997) introduced five groups of functions
for AoS: General Functions, Thematic Navigation, Spatial
Navigation and Orientation, Visualization Functions, GIS-
Functions. The authors briefly described each group and
noted that while the first two groups can be attributed to
the entire atlas, the last three differ greatly depending on
the type and dimensionality of the data. However, neither
a list of all functions of each group nor a clear classification
structure was created.

In 2001, B. Schneider (2001) identified the most suitable
GIS-functions for multimedia atlases and carried out their
technical implementation for AGAIS (Analytical Geographic
Atlas Information System), which was designed to be a
supplement for AoS 2. Using the results of work (Albrecht,
1996), GIS functions were divided into three groups:
Database queries (thematic Boolean queries, topological
queries, reclassification), Spatial analysis (graphical
overlay, geometrical overlay (by line intersection)), Uni- and
bivariate statistics (distribution, correlation). In AoS 3, only
the graphical overlay and reclassification functions
remained, and the statistical functions were simplified. AoS-
online, which we critically reviewed in the paper (Chabaniuk,
Kolimasov, & Krakovskyi, 2021), demonstrated even greater
regression in the context of interactivity.

The second stage of the classification (Bdr & Sieber,
1997) modification began with B. Schneider's dissertation
(Schneider, 2002) and ended in 2008 (Hurni, 2008).
Subgroups were added to the classification groups, and the
names of the groups were slightly changed: General
functions, Navigation functions, Didactic functions,
Cartographic and visualization functions, GIS functions.
Among the works of this stage (Hurni, 2005; Cron, 2006a;
Cron, 2006b; Cron, Sieber, & Hurni, 2007; Cron, Wiesmann,
& Hurni, 2008), it is necessary to note separately the master's
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thesis of J. Cron (2006a) and the appendix to it (Cron, 2006b),
which the author proposes to consider a guide to the design
and implementation of cartographic functions in interactive
atlases. It is in this catalog that the composition of each
classification group and the functions themselves are
described in detail on the following items: definition,
implementation, functionality and interactivity, design, and
overall assessment. Each function is accompanied by
illustrations from 12 EA (6 desktop (CD) and 6 web atlases),
which were analyzed to create a classification. At the end of
the description of each group, there is a matrix where the
functions are located on the "X" axis and on the "Y" axis
control elements (controls) of the graphical user
interface (GUI). The corresponding labels in the matrix for
each function indicate the required or alternative controls
(widgets). We will add that J.Cron (2006a) defines
functionality as "the task or the goal which function carries out
in the interactive atlas (operational nature of function)", and by
interactivity is understood "the flow of information (interaction)
between people and machines" or "willingness to interact and
the opportunity to interact” (Cron, 2006a).

The last edition of the classification (Bdr & Sieber, 1997)
was conducted in the section of the monograph Atlas
Cookbook (Sieber & Cron, 2019). Apart from certain
permutations, its main difference is the division of functions
into functions with basic interactivity and functions with
advanced interactivity. Moreover, interactivity is defined in
terms of a user-oriented approach: "interactivity depends
strongly on the tasks and activities users want to achieve.
For the use of maps, van Elzakker (2004) distinguishes
between: search activities, selection activities, reading
activities, analytical activities, adjustment activities and
construction activities" (Sieber & Cron, 2019). Basic
interactivity includes activities such as general visual
inspection and comparison of maps, obtaining certain
thematic information, searching and locating places, export
the visualization results. Advanced interactivity corresponds
to more high-level activities (high-level interaction tasks),
including detecting and comparing spatial structures and
processes, importing and recalculating data, and working
with 3D dimension. According to the authors, the
functionality of the atlas should answer four main questions:
"What?" (a thematic context), "Where?" (a geographical
context), "When?" (a time frame of the thematic content),
and "Why?" (the informative-didactic component). At the
same time, the functionality of the atlas is determined by two
aspects: interactivity and a set of functions.

Among the shortcomings of the classification (Bar &
Sieber, 1997) is insufficient attention to the functions for
working with data and "non-cartographic" elements of the
atlas. The "mapcentrism" of classification should probably
be linked to the vision of Swiss scientists of the concept of
the EA, where the EA, in their opinion, is a collection of
maps for storytelling, and therefore the map should always
dominate the GUI of the EA (Sieber & Huber, 2007). It's
also important to note that the analysis of EAs was
conducted only in 2006, and the latest modification (Sieber
& Cron, 2019) does not mention the re-study of modern
EAs, except for AoS versions.

Classification groups and functions for the classification
of school EAs (Ormeling, 1996), most likely taken by
F. Ormeling from work (van Leeuwen, 1996) without
significant changes. Ormeling's contribution is to create a
hierarchy of the most desirable functions for school EAs.
The presence of groups of cartographic functions along with
map functions is not properly explained. In general, in our
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opinion, there are enough inconsistent elements in the
classification, which complicates its interpretation and use.

A kind of continuation of the classification (Ormeling,
1996) can be considered work (Ormeling & van Elzakker,
2009), in which by combining "map use activities"
(van Elzakker, 2004) and functions (van Leeuwen, 1996),
grouped "atlas and map use activities" (in this context, a
certain equivalent of IFs of the EA). This division cannot
claim to be complete because, firstly, it is based on
"mapcentric" material, and secondly, the authors aimed
primarily to highlight the relationship between user tasks
and user activities.

Although they were developed for the CS in general,
without emphasizing EA, the classifications of functions
(Persson et al., 2006) and (Balciunas, 2011) are worth
considering in detail. These works, in our opinion, occupy
an intermediate position between studies of the
functionality or interactivity of the CS (emphasis primarily
on IFs and characteristics of the CS) and studies of
interaction with the CIS (emphasis shifted to user tasks
and interaction operators).

Responding to the call of Cartwright et al. (2001) to
create a typology of geospatial interface tasks, Persson
et al. (2006) distinguish eight types of interaction and 70
functions distributed between types. The typology is based
on the interaction operands approach, in other words, the
classification feature for grouping functions is the type of
object to which the interaction is directed. However, no
further division of functions within the types was performed.
This is due to the greater priority of coverage of interaction
issues than functionality and empirical analysis of functions.

The first three types of interactions include IFs of the
map creation process: interaction with the representation
model, interaction with the algorithms for the creation of a
representation, interaction with the primary model /
database (DB) query. As supporters of the (geo-)
communication paradigm of cartography, the authors
understand the secondary data model (map) as the
representation model, the algorithms as the set of functions
for the transition between the primary and secondary data
model (for example, modifying the classify method), and the
primary model as a DB. The fourth (arranging many
simultaneous views) and fifth (dynamic linking with further
display types) types of interaction are confined to IFs with
multiple representations. The sixth (interaction with the
temporal dimension) and seventh (interaction with the
(pseudo-) 3D visualization) types are functions with the third
and fourth dimensions. Finally, system interaction is the
eighth type, which represents the basic functions (not
directly related to cartographic operations).

The typology was tested on the basis of AoS 2 and
CommonGIS, demonstrating its versatility for both GIS and
geovisualization, as well as for CIS.

Functional studies with the participation of A. Balciunas
deserve special attention (Balciunas & Dumbliauskiene,
2011; Balciunas, 2011; Balciunas, 2012; Balciunas &
Beconyte, 2015). So, eight criteria (image review, data
review, data visualization, composition of map layout,
measuring of map elements, management of information
resources, using the information (publishing), data selection
and analysis) and 30 indicators were chosen to assess the
quality of web maps functionality, where indicators
correspond to the specific functions of interactive web maps
(Balciunas & Dumbliauskiene, 2011). In the following paper
(Balciunas, 2011), 8 of the above criteria are equated to
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groups of functions and divided into three types of
interactivity: review, modification, management. One year
later, the same 8 groups of functions were proposed to
evaluate the functionality of national atlas web maps
(Balciunas, 2012). The grouping of functions was carried out
on the basis of their purpose (which was the classification
feature). Unfortunately, these works do not provide a list of
functions (assessment indicators) and it is not clear which
implementation of the function and which cartographic web
services are recognized by the author as a reference (which
is extremely important for the qualimetric assessment
method used by the author).

According to Balciunas & Beconyte (2015), interactivity
is "a feature that allows users to interact with map elements.
The magnitude of interaction is related to possibilities of a
particular user to perform actions on the map elements".
Functionality is considered one of the indicators of map
interactivity. Its definition has been clarified several times
and in the latest version it sounds like this: "functionality can
be defined as a characteristic of an interactive electronic
map or map system that expresses adaptability of the
system to the user's needs concerning spatial information
management. Functionality determines the extent to which
the user is provided with functions that he or she needs in
order to accomplish an undertaken task with the map and
answers the question whether and to what extent these
functions can be efficiently used" (Balciunas & Beconyte,
2015). The object of functional research is a set of functional
elements (a set of functions), which are considered part of
the map interface, and functionality is equated to the quality
of functions. According to the authors, the quality of
functions can be quantified and standardized, and it is
determined by the quality of implementation (number and
types of functions) and the efficiency of use of corresponding
interactive map tools (Balciunas & Beconyte, 2015).

Methodology. The research methodology at the stage
of formation of the theoretical and methodological provisions
of the classifying (hereinafter in the meaning "classification
as a process") IFs of the EA included four goals, to achieve
each of which the corresponding tasks were set. At this
stage of the research, general scientific methods of analysis
and synthesis, comparison, abstraction, and concretization
were used. The methodology of the general theory of
classification, the conceptual provisions of interactive
cartography, as well as scientific areas, the subject of which
is interaction, are involved. A number of tasks were
analytical and involved the study and analysis of existing
material on the research topic: both theoretical and practical
developments (4 classifications and about 40 EAs and
geoportals). Among the theoretical tasks should be singled
out the improvement and formulation of the basic provisions
and terms for the formation of the terminological apparatus
of the object of research and classification system. The
development of the methodological basis of the
classification system required the definition of a number of
notions, such as the kind and properties of the classification
system, structure, model, etc. Classification of IFs of the EA
is considered from three positions: as a method of
systematization and cognition; as a system of knowledge of
atlas cartography; and as a process of dividing classification
objects according to certain features.

Results. The beginning of the classification system's
development is the definition of its theoretical and
methodological provisions, in particular the establishment of
goals and objectives of classifying (Table 1).
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Table 1. Goals and tasks of classifying interactive functions of the electronic atlas at the stage of theoretical
and methodological provisions' formation

Goals

Tasks

1. Creating a classification: new or improving
existing ones?

1) Study of existing classifications of IFs
2) Identification of advantages and disadvantages

2. Formation of the terminological apparatus of the
research object and classification system

1) Analysis of existing provisions and definitions
2) Improving and formulating notions

3. Formation of a set of classification objects—IFs

1) Study of the research object: properties, characteristics, and varieties
2) Separating the object from other systems

4. Development of the methodological basis of the

1) Identifying the classification system's kind and properties

2) Development of principles, criteria and requirements of classifying
classification system 3) Formation of structure, model, and classification connections

4) Substantiation of the classification system's purpose

The first goal. The general goal of the research is to
create a classification system of IFs of the EA, which
involves clarifying the need to create a new classification or
refine existing ones. The results of the analysis show that
today there is only one detailed classification of IFs of the
EA, which is updated and corresponds to the current level of
EA development. Its main shortcomings are the focus on
atlas solutions of its own production, which affects the
insufficient account of other views on the concept and
interactive capabilities of the EA, as well as the lack of a
clear theoretical and methodological basis of the
classification development, which complicates its further
extension by other research teams. Therefore, to
understand and systematize a large number of IFs of
modern EAs, it is advisable to propose a new classification
system of IFs, the development of which will be based on
the provisions of the theory of classification.

The second goal. The main notions of classification
are the classification element, classification object,
classification groups, and the basis and general principle
of classifying, the formulation of which is the basis of the
terminological apparatus of classification. To perform this
task, it is necessary to carefully study the subject area of
the future classification, which involves understanding the
essence of EA and such initial notions as EA elements,
interactivity, interactive functions.

The latest generation of EAs are so-called atlas
platforms (AtPs) or atlas frameworks, which allow multiple
creation and updating of EAs (atlases as types), identical in
concept and technical implementation. AtP is not just
software but a multicomponent system that also
accumulates knowledge gained during the development of
past projects, theories of cartography and related
disciplines, i.e. includes a research component. Thus, the
key feature of modern atlas cartography is gradually
becoming the development of theoretical provisions and
software solutions not specific thematic EAs but models
(templates) of EA, which provide means for creating atlases
of any theme and purpose. It is logical to conclude that the
library of interactive functions of the AtP should not contain
any restrictions on the specifics of IFs (for marine,
educational, and other EAs).

Among the EA elements, we distinguish two types of
elements: content elements and structural elements. The
content elements include elements that reveal the thematic
content of the EA. Their list is not constant, varies from the
theme, purpose, and concept of a particular EA, and is open
to extension. In our opinion, the content elements of the
modern EA can be summarized by cartographic models,
charts, tables, text documents, and media files (audio / video
/ image). These content elements can be grouped by
different features (for example, cartographic elements and
"non-cartographic" elements) or more detailed. Therefore,
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cartographic models can include two-dimensional models
(cartographic images of various kinds (in particular,
schematic maps, cartograms, etc.) and orthophoto maps)
and three-dimensional models (3D maps (or even globes),
digital terrain models, block diagrams, etc.). It is important to
add that these content elements can be presented both
separately and as part of other elements (charts or text often
accompany the maps, and data tables allow you to build
charts on selected indicators).

The presence of all structural elements of the EA, in
contrast to the content elements, is mandatory for each
EA, ensuring the functionality of the EA. After analyzing the
30-year history of EA, we concluded that such elements
are the visualization block, information and navigation
structure, and interface.

The visualization block is responsible for the visual
representation of any content elements of the EA. Some
content elements of the EA, especially maps, can also be
decomposed into structural elements that determine map
functionality and should be considered in the initial stages
of the conceptual level of EA design. This is a basemap
(performs the functions of the geographical and
mathematical basis of paper maps), thematic
symbolization (thematic layers), legend, and data table
(data manipulation block). Each of these elements is
multicomponent and can be implemented in different ways
in the EA interface. We call for a distinction between
structural map elements and map elements, where the
latter are considered elements of the layout of the map or
cartographic interface (this includes both the scale and the
north arrow as well as any additional data or widgets.).

Information and navigation structure involves the
creation of a semantic model of the EA, which includes the
development of information architecture and navigation
models of the content of the atlas (Parush, Pulsifer, Philip, &
Dunn, 2006). Information architecture is primarily
responsible for the method of modeling thematic content
(the form of presenting a list of content elements to users).
The most commonly used tree structure (the content tree),
although matrix, grid, and other structures can be used. The
navigation model of the EA provides various options for
moving the user between the elements of the thematic
content of the EA.

The information and navigation structure of the EA
performs the following functions:

e Determines the EA's thematic content and the way it
is presented to the user (narrative structure);

e Provides movement between themes (content ele-
ments) of the EA and their comparison;

¢ Allows users to change the order and grouping of the
EA's content elements;
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e Models the subject area of the EA (not only the
"EA control center" but also a means of exploring the real /
fictional world);

¢ Acts as an organizer of spatial content (data);

e etc.

With the growing influence of the theory of HCI (human-
computer interaction) on cartography in the 1990s, CS often
began to be equated with cartographic interfaces. At the
same time, the components of the cartographic interface are
considered to be a map and tools for manipulating it.
You, Chen, Liu, & Lin (2007) call this second component of
the cartographic interface the "operational interface™: "The
operation interface consists of a set of objects that users can
manipulate with a mouse or other input devices to activate
map functions, such as zooming and panning, to control the
map display in the frame". According to Miller (1999), these
are "marginalia objects", i.e. those objects that exist outside
the bounds of the map object and include display, access,
navigation, and interaction tools. There are also views where
the map is considered to be an interface to the real world
(Cartwright et al., 2001; Lindholm & Sarjakoski, 1994). In
our opinion, this is an excessive abuse of information
terminology in the presence of a more developed and richer
in its semantic load, the notion of a "model", familiar to
cartography at least in model-cognitive (developed by Soviet
scientists) and (geo-) communication paradigms.

Roth (2013) calls cartographic interfaces "the set of
digital tools through which the cartographic interaction
occurs". And literally in the next sentence, he includes
interactive maps and CS in the cartographic interfaces. It is
obvious to us that CS cannot be just a "set of digital tools"
and therefore an interface or its components. It seems to
us that Roth (2013) holds the same opinion, limiting the
cartographic interface only to the cartographic interaction
it supports; its interface style, or the way in which user input
is submitted to the software to perform the interaction
operator; and its interface design. Although Roth (2013)
draws parallels between interface design and cartographic
design, he does not equate them.

According to the Cambridge University Press (n.d.) and
the Merriam-Webster (n.d.), an interface can be interpreted
as an environment that provides a connection between two
independent systems (such as a user and an EA). Thus, we
can conclude that the interface of the EA and the EA are not
identical entities but separate systems. In practice, the EA
interface is the outer shell of the EA, where any content
element, and information and navigation structure are inside
this shell, which in itself is devoid of subject semantic load.
Therefore, when the recipient of the IF is an element of the
EA interface (menu, window, icon, etc.), the content of this
element is usually not taken into account. The functions of
the EA interface seem simple enough: through design
solutions to increase the attractiveness of the EA
representation, as well as to provide means and tips for
users to change the EA representation. However, the
usability of the EA interface is often a decisive factor for
the user, and therefore, improving the design of interfaces
is considered one of the main goals of the study of
interaction. A deeper analysis of the EA interface is
presented in (Huber, Jeller, & Ruegsegger, 2005).

To identify the essence of the notion of "interactive
function of the EA", consider it in terms of interaction studies
and functionality studies.

In (Krakovskyi, 2021), we laid the foundation of the atlas
interaction concept. By atlas interaction, we mean the
process of changing the EA representation, initiated at
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the request of users. Let's take a closer look at the key
notions of the definition.

By the phrase "initiated at the request of users" we mean
the following:

e The EA is able to change at the request of the user,
i.e. it is interactive. Note that there are no non-interactive
EAs, as any EA allows the user to at least switch pages (con-
tent elements);

e The subjects of interaction are only end users and the
EA where users have an active role and are always the ini-
tiators of interaction.

The formation of our idea of the "EA representation" was
facilitated by two versions of its interpretation. The first
belongs to R.Roth (2011), where the science of
cartographic representation is opposed to the science of
cartographic interaction and is associated with perceptual
and cognitive research, cartographic semiotics, and other
topics of static cartography (Roth, 2011). The second comes
from pattern-based relational cartography (Chabaniuk,
2018), where "view" is considered a logical pattern formed
from views of other patterns. In particular, from the following
EA patterns: user interface, solution / content tree,
basemap, thematic maps (layers) (Chabaniuk, 2018).

Based on the understanding of the EA as a system, we
define the EA representation as the state of all elements
of the atlas and the relationship between them that the
user sees at the moment. In other words, the EA
representation is what the user sees. Since the EA consists
not only of maps, the EA representation can be divided into
separate representations of certain elements (information
and navigation structure, map, text, chart, etc.). Note that if
you remove the word "representation” and leave the phrase
"changing the EA", the definition of atlas interaction will be
quite vague and may indicate, for example, a change in the
architecture of the EA, which we do not anticipate.

The concept of interaction as a dialogue, which is
understood as a cycle of communication acts channeled
through input/output from the machine perspective, or
perception/action from the human perspective (Hornbsek &
Oulasvirta, 2017), has become the most widespread in the
cartographic literature. This cycle of communicative acts or
stages of interaction is usually represented by the scheme
of D.Norman's stage of actions (Norman, 1988). In
particular, in the work of R. Roth (2011), where cartographic
interaction is considered in isolation from cartographic
representation. In our opinion, this scheme is suitable only
for the interpretation of interaction in a broader sense as the
use (session) of the EA, which should take into account the
user's ability to read the map (EA elements) and change it,
which is not the same competence. When formulating goals
and objectives as well as perceiving and interpreting the
results of interaction, the user focuses on the EA
representation, not actions to change the representation.
The user's default goals and objectives are to explore the
real or fictional world (which is modeled using the atlas, its
content elements),not the interface and its elements.
Therefore, we proposed to narrow the understanding of
interaction to the approach based on operators (Roth,
2011), i.e. the stages of specifying an action and executing
the action (Roth, 2011, Fig. 3.1), or look for alternative
concepts. For example, Hornbaek & Oulasvirta (2017)
conducted a study of the notion of interaction, which
identified seven approaches to the interpretation of this
notion. In our opinion, the concept of tool use deserves
special attention, which interprets the interaction as
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manipulation (use) of technology for some aims beyond the
tool itself (Hornbaek & Oulasvirta, 2017).

The purpose and, as a consequence, the result of atlas
interaction is the EA representation, which satisfies a user
task (Zhang, Kraak, & Blok, 2016) / objective (Roth, 2011).
However, this EA representation is not necessarily a solution
to the user task, but it is always the best environment for
solving it. Thus, if the user task is to identify all the ranges of
medicinal plants in a given area, then zooming and panning
will change the map representation of the EA in such a way
as to create the best conditions for identifying ranges
(according to the user). However, the process of identifying
ranges (solving the user task) will be carried out by the user
through visual analysis and always after the stage of
interpretation of the results of interaction. The result of atlas
interaction often coincides with the solution of the user task
in cases where it is not a research task but a preparatory
action (setting up a workspace) or recording research
results. Relevant examples are Change the font size of the
EA interface and Export thematic layer data.

Let us emphasize that the atlas interaction is precisely a
process. The first stage of this process is the development
by the user of a strategy to change the EA representation or
the choice of interaction operators and their logical
sequence (the absence of a strategy is also a strategy). The
second stage is the search and activation of IFs of the EA
by the user, which correspond to the selected interaction
operators. The atlas interaction session continues until the
user proceeds to interpret the atlas interaction result. The
interpretation phase is already part of the use session of the
EA outside of the atlas interaction session. If the user,
having evaluated the EA representation after the interaction
session, is satisfied with the result and completed the task,
the session of using the atlas is completed, and the atlas
interaction session is considered successful. If the result of
the atlas interaction does not match the user task, then the
atlas interaction session is unsuccessful and may be
restarted by the user. It is also necessary to remember the
cases when the session of atlas interaction is recognized as
successful but the user task cannot be solved. So, the use
session of the EA can consist of several atlas interaction
sessions, where atlas interaction can be evaluated by a
number of characteristics, such as effectiveness (ratio of the
successful atlas interaction sessions to unsuccessful),
productivity (duration of atlas interaction session(s)), etc.

The first stage of atlas interaction is more influenced by
user interactivity and the quality of the EA representation,
and in the second stage, the interactivity of the EA is added
to the first two. By interactivity, we mean the degree to
which users or EA are able to provide interaction. Thus,
we adhere to the concept of interactivity as a property that
can be considered a user property or an EA property. The
interactivity of both subjects of atlas interaction can be
determined separately and in advance. However, the
greatest interest and practical value is to find the optimal
interactivity, which is determined for each concrete group of
users and the concrete EA based on information about their
individual interactivity, which can be quantified (especially
for the EA). We associate the interactivity of the EA
exclusively with the technical capabilities of the EA and
propose to determine it by a set of indicators that form
a continuum from low interactivity to high.

Let's return to the operators of atlas interaction.
Operators or actions (Gotz & Zhou, 2009) are usually called
separate, with generalized meaning, user actions to explore
the subject area, performed using the system. For example,
in Roth's (2011) interpretation, operators denote the
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generalized content of a specific group of functions or the
functions themselves. In particular, he identified twelve work
operators (reexpress, arrange, sequence, resymbolize,
overlay, reproject, pan, zoom, filter, search, retrieve,
calculate) and five enabling operators (import, export, save,
edit, annotate). It is sometimes argued that the list of
operators for interactive data visualization systems (where
CS are often included) may be theoretically the same. But
as shown in (Zhang et al, 2016), which analyzes
taxonomies of interactive tasks (operators) for information
visualization, geovisualization, and visual analytics, there is
no unanimous opinion on the list and, especially, the names
of the operators. We think that the typology of operators
should be revised for EAs as well.

Thus, by the operator of atlas interaction, we mean
the general meaning of the change of EA
representation. The use of operators is useful when
studying atlas interaction in a user-centered approach, that
is, to find out how users think. However, operators are
uninformative in evaluating the interactivity of the EA. For
example, the execution of the operator "zoom" doesn't
answer the question "how" this action was performed
because, as we know, zooming can be performed in modern
CS in different ways. Also, failure to perform the operator
doesn't necessarily mean that the user doesn't understand
how to achieve the task, but rather indicates a gap between
user interactivity and EA interactivity or poor quality of EA
representation (in particular, the EA interface) or both.
Therefore, to improve EA and regulate its interactivity,
developers need more concrete, elementary fixators of user
actions to change the EA representation. Such fixators can
be IFs, which, in contrast to events (Gotz & Zhou, 2009), are
not inferior in semantic load to the interaction operators.

In our interpretation, the interactive function of EA
denotes the concrete change of the EA representation.
Recall that changing the EA representation can change all
EA elements (for example, the Select Language function
changes the interface language and language of all content
elements) or only separate elements (for example, the
Rename Thematic Layer function changes only the map
layer name (content element)). In both cases, what the user
saw on the screen before and after activating the IF is
different, and therefore the EA representation has changed.
However, it is possible to estimate the extent of the change
and to separate the element(s) of the EA which
representation has changed directly. We also emphasize
that any request, regardless of its meaning (adding, deleting,
etc.), to which the EA is able to respond will be considered
a change of the EA representation.

To identify the IF, the principle of the maximum possible
decomposition of the change of the EA representation
should be followed. First, the meaning of the change (e.g.,
centering, relocation, rotation) is determined, which, unlike
the atlas interaction operators (e.g. moving), is not
generalized. Further specification consists of answering the
questions "what exactly is changing?" as well as "how is it
changing (in what manner)?" and "where exactly is
changing?". The answer to "what exactly is changing?" is
mandatory and denotes the object to which the function is
directed. This object can be an interface, information and
navigation structure, thematic layer, map symbols of a
specific layer of the map, charts, data table of the thematic
layer, etc. The use of traditional operands based on type-
centric or state-centric approaches is considered
inappropriate here due to factors identical to operators,
namely insufficient detail, which will not allow evaluation of
the interactivity and functionality of the EA. The answer to
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"where exactly is changing?" is an additional clarification,
which indicates that the object that is changing belongs to a
certain element of EA. For example, the Resize Font function
lacks detail, as it can be applied to the entire EA (all content
elements) or only to a certain text document (a separate
content element). So, we have at least two functions.
Clarification of "how is it changing (in what manner)?" is
necessary for such (groups) of functions as Filtering, where
further decomposition into functions Filtering by attribute,
Filtering by type, etc. is possible. If further decomposition is
not possible, the IF is formed by composing allocated
elements (Resize font of text documents).

In cartography, functionality is usually understood as the
ability and degree to which the map (atlas) allows you to solve
a certain list of tasks according to its purpose (van Elzakker,
2004). However, the interpretation of functionality, especially
in conjunction with interactivity, is ambiguous. Thus,
Balciunas & Beconyte (2015) equate functionality to the
quality of functions, where functions are the object of
functional research, and consider functionality as one of the
indicators of map interactivity. Instead, Sieber & Cron (2019)
are convinced that functionality is determined by interactivity
and usability, as well as a set of EA functions.

In our opinion, the EA functionality is a broader concept
than interactivity, but it does not necessarily include the
latter. The EA interactivity is characterized by a set of
indicators that reflect the degree to which EA is able to
provide atlas interaction. Although the presence of IFs is a
prerequisite for interactivity, to evaluate interactivity, it is
sufficient to operate with the indicator of the number of IFs
(set of functions), as considering the concrete possibility of
changing the EA representation, not the best option for
implementing a concrete change of EA representation
(qualitative indicator). For example, the presence of the
Select Basemap function means only the possibility of
changing the basemap of the EA, but does not affect the
list of possible basemaps and the map load of these
basemaps. These settings are part of the EA
representation design, not the EA interactivity.

To evaluate the functionality of EA, on the contrary, it
is necessary to consider all the factors that affect the
solution of user tasks, i.e. to consider all the stages and
components of the use of EA. Evaluation of IFs is only one
of the components of the evaluation of functionality, where
we tend to equate functionality with the quality of the EA.
When evaluating the IFs of the EA in terms of functionality,
it is important to take into account not only the number of
IFs, but also their implementation and effectiveness, i.e.
qualitative indicators.

It should be noted that when defining functionality, in
contrast to interactivity, you can use the notions of
"function" and "interactive function". In the first case, it is
about the goals/tasks for which a particular EA is suitable,
and in the second, it is about a concrete change of the EA
representation. To start the IF of EA, the user needs to find
and activate the corresponding EA interface elements (in
particular, the GUI widgets). Some functions require only
one widget (for example, the Legend function requires only
one icon), while others require a combination of widgets
(for example, the Basemap Selection function requires an
icon and a drop-down list).

The term "tool” is often used alongside "functions". As
it was established, a function is a process, and a tool is
always a means. In the case of EAs, tools are means of
performing IFs. We suggest using the term "tool" only at
the level of the EA interface, where it denotes concrete
interface elements to activate the corresponding IFs. For
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example, to activate the Measure Distance function, you
need to use the Ruler tool, which is represented by an icon,
involves selecting points on the map using the cursor, and
contains an algorithm for calculating and demonstrating
distance in pre-selected units.

Now, after formulating and improving the initial notions
of the object of research, we define the system of notions
of the IFs classification. The classification object is an IF.
The classification element is the element of IF (a certain
taxonomic level of IF decomposition). The general principle
of classifying IFs of the EA is the systematization of IFs by
purpose. The main feature (basis) by which the objects of
the classification set are distinguished is interactivity as
one of the properties of the EA. A system of features of IFs
will be defined for the distribution of classification elements
into classification groups.

The third goal. Properties are usually divided into
essential (the disappearance of these properties turns the
object into another) and non-essential. Among the essential
properties of the IF, let us allocate interactivity (here in the
general meaning as the ability to change the EA
representation), resultative (the use of the IF leads to a
certain result, namely the change of the EA representation),
visibility (IF denotes a process perceived by the user's
senses), duration (any change of the EA representation
takes a certain period of time), and unambiguity (IF has a
clear meaning and denotes a concrete change of the EA
representation). An essential property is also called a quality
(an object cannot, while remaining itself, lose its quality), but
it is a relative notion because the same quality for some
objects can be a quality (essential property) and for others
simply a property (non-essential). In this paper, we do not see
quality as an essential property but as a specific
characteristic. The non-essential properties of the IF
include passivity (the activation of the IF occurs at the request
of the user, but this is not an imperative), extensibility (IF,
without changing its essence, can be extended to operands
of the same type or further concretization is possible), etc.
The proposed list of essential and non-essential properties
is not exhaustive and is open to extension. In practice,
properties are often identified in the process of classifying,
when it is necessary to establish the relationship of similarity
between a specific set of elements.

Although characteristics and properties are often
understood as synonyms, in our context, it would be
appropriate to distinguish between these notions. We
consider the characteristic of the IF to be an indicator
obtained by evaluating a certain set of the IF properties (first
of all, essential ones). Such characteristics of the IF are
quality as the degree of suitability to solve the task
(evaluation of the quality of the IF can be carried out, for
example, by the qualimetric method (Balciunas &
Dumbliauskiene, 2011)), efficiency (for example, the ratio of
duration and resultative or quality), as well as more
subjective characteristics of the IF based on user
experience, such as usefulness, popularity, etc. The
proposed characteristics of the IF should be considered as
examples that need further clarification.

Speaking of the varieties of IFs, we in any case already
distinguish IFs, grouped by specific features. Thus, we can
distinguish IFs by origin: GIS-functions (functions that are
traditional for GIS-software: analysis of data statistics,
database queries, etc.), cartographic functions (zooming,
switching thematic layers, adjusting their transparency,
etc.), functions from the science of information visualization
(changing the chart type, linking data to a chart, etc.),
general / system functions (devoid of subject specificity and
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used in any software product (authorization, change
language, data import, etc.)). The most popular way to group
IFs is by purpose: navigation functions (zooming, panning,
centering, etc.), data manipulation (filtering, sorting,
database query, etc.), map manipulation (change of
classification method, change of map type, selection of
projection, etc.) and many other variations, depending on
the subjective views and preferences of specific authors.
Another example is the grouping of IFs by operand, as in the
paper (Persson et al., 2006).

In order to form a library of IFs, and in the context of this
research, for a set of classification objects (interactive
functions), we analyzed in detail about 40 EAs and
geoportals over the past 20 years. A detailed list of
resources can be found at the following link:
https://bit.ly/3wL35uu.One hundred seventy-nine IFs of the
EA have been preliminarily identified.

The fourth goal. By kind, the future classification is
special, artificial, intensional, multilevel, empirical, and
taxonomic. The classification of the IFs is special because it
relates to a narrow subject area — atlas cartography. Artificial
kind indicates the best presentation of information for
practical purposes in a searchable form. Detection and
identification of objects of the classification system are
based on a general property—interactivity-so the
classification is intentional. Preliminarily, we can assume
that the classification system will be multilevel with the
allocation of a chain of taxa, for example, type-class-genus-
kind. Taxonomic categories do not denote real objects, but
a certain rank or level of classification or hierarchical level,
show the place of a classification element or group in the
system. On the feature of "kind of knowledge used",
classification is empirical since it is based on obtaining
knowledge from available sources, such as practically
developed EAs and scientific publications on the topic.

Among the general properties of the classification
system of IFs are the following: complexity, integrity, focus,
openness, persistence, flexibility, and effectiveness.

The distribution of IFs into classification groups
according to a set of features forms the complex structure of
the classification system of IFs. Integrity is manifested in the
ability of the system to provide or discover new knowledge,
which implies the existence of previously unknown objects
and connections. Not just a statement of existing
experience, but the ability to anticipate new knowledge
indicates the focus of the system. The classification formed
in this way will be open for further updating and
improvement. The modern information world is very
dynamic, and taking into account the possibility of making
additions and updates should provide flexibility to the
system, but it should be borne in mind that making radical
changes can lead to the destruction of the system. A
guarantee of persistence is the possibility to introduce
transitional classification groups into the classification
system without destroying its overall structure. The
introduction of transitional taxonomic units such as
subtypes, subclasses will provide a condition of persistence.
Compliance with the system effectiveness property is crucial
and is related to the purpose of the classification. A clear
awareness of the range of users and a focus on better
communication of information, combined with minimal
search time, will increase the effectiveness of classification.

In developing the classification system of IFs, the
following classifying requirements are specified:
requirements for the goals (resultative and realism); integrity
requirements (completeness of decomposition and
sequence of decomposition); adequacy requirements
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(correctness  of features); general requirements
(compactness, simplicity and clarity, visibility, unambiguous
names of groups, bases and elements). The requirement of
resultative of the classification is aimed at obtaining concrete
results that will ensure the achievement of goals. The
classification system should have a targeted effect and solve
concrete classification problems. Compliance with the
requirements of resultative and realism is provided by the
careful development of the classification structure, analysis
of the object, and the existing experience of classifying. The
completeness of decomposition is provided by finding the
smallest indivisible elements of the classification system and
in the sequential grouping of these elements by selected
features, moving from the bottom up, that is, inductively.
One of the most important tasks of classification is the
correct choice of classification features; that is grouping of
elements by essential features, which involves, inter alia,
abstraction from the secondary ones. The key to abstraction
is the establishment of clear boundaries for both the
research and the classification system. General
requirements refer to requirements that contribute to the
usability of the system, i.e. its visibility and logical
orderliness. Clarity in the names of classification elements
and groups will provide the compactness of the
classification, and unambiguity will avoid duplication of
notions in the names and ambiguity in the interpretation of
features. The use of taxonomic units of classification will
logically arrange the elements into groups and subsystems.

In order to determine the structure of the future
classification, it is critical to carefully study not only the
object of classification but also the hierarchical organization
of classification elements and their connections. At the initial
stage of the development of the classification system, it can
be assumed that the structure will be combined, namely,
faceted and sequential. The facet structure is based on the
principle of ordering by facets, according to the features of
classification in our case. The main object of classification—
|IF—is located in the center of the facet structure, and the facets
correspond to classification groups according to various
features, connected with the center by radial relations. The
structure of classification groups is more likely to be formed
on the basis of a sequential structure, where the basic
principle is "each with the previous, each with the next".

In practice, identifying all possible IFs, the list of which
cannot be permanent, is a difficult task, and the result is
temporary. Since one of the properties of the
classification is the possibility of its extension, it is
advisable to limit the classification of IFs only to scientific
and general-purpose EAs, taking national and regional
atlases as a standard. With this approach, it is extremely
important to meticulously create a classification structure
of the classification that will allow its modification for EAs
and the list of IFs of any theme and purpose.

It should be noted that the AtP approach to creating EAs
has a notable limitation related to the AtP developers' vision
of the EA concept. For example, one team of AtP developers
may attach significant importance to such EA content
elements as charts, while another will consider these
elements only as a supplement to maps. As a result, the
number of available IFs of these two AtPs will differ. The
volume of the IFs library of the AtP is also influenced by the
experience of creating EAs of various themes and purposes,
which certainly differs from team to team.

In order for the classification to be universal, it is
extremely important to take into account all views on the
concept of the EA and possible IFs. However, the creation
of a classification involves not only the fixation of empirical
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material of different origins (which is sufficient for the library
of IFs), but also its organization on a certain principle
(selection of classification features and grouping methods).
The latter, one way or another, is carried out under the
influence of the subjective views of the authors of the
classification. Therefore, unfortunately, it is not possible to
develop a classification mechanism that could achieve the
status of a pattern (template) and could be repeatedly applied
at this stage of consolidation of various cartographic schools.

The practical impossibility of creating a unified
classification of IFs today is not a problem because it plays
primarily an auxiliary role for AtP developers, being an
artificial classification. The purposeofits developmentis to
clearly systematize the experience of creating and
implementing IFs in EAs created using the concrete AtP.
The obtained result can be considered as a source for
evaluating the interactivity and functionality of the developed
EAs (primarily within the products of the one AtP). In
addition, the classification provides materials for analytical
research. Its very creation is a research work, which also
affects the revision of the theoretical and practical provisions
not only of the development and use of the IFs, but also of
the EA and the AtP itself. The finished classification of IFs of
the AtP is useful for authors of thematic EAs, who get the
opportunity to quickly find the necessary functions and
connections between them. We are skeptical about the
significance of the classification for end users, since it is
more important for them to know the IFs and the functionality
of the concrete EA, which are usually described in detail in
the accompanying documentation and user manual.

Conclusionsand outlook. The article reveals the
content of the theoretical and methodological stage of
creating the classification system of IFs of the EA. The
formation of the theoretical and methodological provisions
of the research involved the accomplishment of four
intermediate goals, for each of which concrete tasks were
identified. The first goal was to analyze the existing
classifications of IFs and the theoretical basis of their
creation. Among the two classifications of IFs directly
intended for EA, it was found that only the classification
(Sieber & Cron, 2019) has been developed in detail and
corresponds to the current level of the EA development. It
was decided not to improve this classification, but to create
a new one. This is due to three factors: the authors cover
almost no theoretical and methodological principles of
classification development, which complicates its
improvement by other research teams; we do not
completely agree with the vision of the EA concept and the
interpretation of the initial notions; we have a different idea
of the mechanism of classifying IFs and the allocation of
classification groups.

The second goal was to form the terminological
apparatus of the research object and classification system.
To achieve it, the place of the IF in the system of notions
of interactive and atlas cartography was initially defined,
which implied the consideration of the following notions:
EA elements, atlas interaction, EA representation, EA
interactivity, atlas interaction operator, EA functionality,
interactive tool. The IF of the EA is defined by us as the
concrete change of the EA representation. After that, the
basic notions of the classification system of IFs were
established: classification element, classification object,
general principle of classifying, and the main feature
(basis) of classifying.

Fulfillment of the third goal involved the formation and
study of a set of classification objects — IFs. Essential
(interactivity, resultative, visibility, duration, unambiguity)
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and non-essential (passivity, extensibility) properties of the
IF are determined. The characteristic of the IF is called an
indicator obtained by evaluating a certain set of the IF
properties (first of all, essential ones). Examples of such
characteristics are offered as quality, efficiency, usefulness,
and popularity. The varieties of IFs of the EA by origin,
purpose, and operands are determined. The formation of the
IFs library (the set of classification objects) was carried out
empirically and was based on the analysis of both EAs (the
full list is available at: https:/bit.ly/3wL35uu) and literature
sources on the topic. One hundred seventy-nine IFs of the
EA have been preliminarily identified.

The methodological basis of the classification system
was determined after the formation of the terminological
apparatus of the classification system and the allocation of
the set of classification objects. By kind, the future
classification is special, artificial, intensional, multilevel,
empirical, and taxonomic. Among the general properties of
the classification system, the following were allocated:
complexity, integrity, focus, openness, persistence, flexibility
and effectiveness. In developing the classification system of
IFs, the following classification requirements were specified:
requirements for the goals (resultative and realism); integrity
requirements (completeness of decomposition and
sequence of decomposition); adequacy requirements
(correctness of features); and general requirements
(compactness, simplicity and clarity, visibility, unambiguous
names of groups, bases, elements). At the initial stage of
development of the classification system of IFs, it can be
assumed that the structure will be combined, namely,
faceted and sequential. The classification will be intended
for developers of AtPs and authors of EAs. Its creation will
help to solve the following tasks:

e Systematization of experience in creating and imple-
menting IFs of EAs;

¢ Evaluation of interactivity and functionality of EAs;

¢ Review of the theoretical provisions of atlas cartography,
finding new IFs and connections between existing ones;

¢ Accelerating the development of EAs by authors-us-
ers of the AtP;

¢ Demonstration of the interactive capabilities of the AtP.

The scope of the classification will be limited to scientific
and general-purpose EAs but will include possible extension
to EAs of any theme and purpose.

The second stage of creating the classification system of
IFs of the EA is the practical implementation of the
classification, which will be reflected in future publications.
The research results can be used at the theoretical level of
designing the classification of IFs not only for the EA but also
for other applications where the classification object is the
IF. The proposed terminological apparatus may be of
interest to the whole of interactive cartography because
such general theoretical notions as IF, interactivity, and
interaction are considered.
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KNACU®IKALISA IHTEPAKTUBHUX ®YHKLUIA ENEKTPOHHOIO ATIIACY:
TEOPETUKO-METOOONOINYHI 3ACAOU CTBOPEHHA

3a noHad 30-pi4Hy icmopito icHyeaHHSI efleKmpPOHHUX amJuacie wupokoesidomi nuwe 08i knacudpikayii iHmepakmueHux yHKuil, Npu3HaYeHi
6e3nocepedHbo Onsi elekmpoHHo20 amnacy. Kpim mozo, meopemuyHi acnekmu po3po6rieHHs1 yux knacudpikauyii 6ynu euceimneHi HedocmamHeso,
w0 ycknadHroe ixHe nodanbuie yOOCKOHaIeHHS.

Memoto cmammi € po3pobieHHs1 meopemuko-memodosio2iYHUX 3acad cmeopeHHs KacugikayiliHoi cucmeMu iHmepakmueHuUx ¢byHKUil enekm-
POHHO20 amunacy. [qnsi docsieHeHHs1 Memu 6ys10 MoCMaesieHo Yomupu NPOMIXHI yini: 3'acyeaHHs1 numaHHs1 Heo6xiOHocmi cmeopeHHs1 HO8oi knacudika-
yii Yu doonpayroeaHHs1 icHyroHUX; hopMyeaHHsI MOHSIMIliHO-MepMiHoI02iYHO20 anapamy o6'ekma docnidxeHHs1 ma knacugpikayitiHoi cucmemu; ¢hop-
My8aHHSs1 MHOXUHU KracugbikayiliHux o6°'ekmie — iHmepakmueHux ¢pyHKyili; po3pobrieHHs Memodosio2iyHux 3acad knacugbikayitiHoi cucmemu.

Bu3Ha4eHo micue iHmepakmueHux ¢yHKyili y cucmemi noHssmb iHmepakmueHoi ma amsiacHol kapmozpadii, wjo nepedbayaso po3ansad makux
MOHSAAMb: e/leMeHMuU eJIeKMPOHHO20 amJiacy, amsacHa 83aemo0isi, npedcmassieHHs1 eJIeKmpPOHHO20 amJiacy, iHmepaKmueHicmb esleKmMpPoOHHO20 am-
nacy, onepamop amsnacHoi e3aemodii, pyHKUioHaNbHICMb €/IeKMPOHHO20 amnacy, iHmepakmueHul iHcmpymeHm. BcmaHoeieHo maki OCHOgHi no-
HIMms1 knacudikayitiHoi cucmemu iHmepakmueHux ¢pyHKUil: knacudpikayitiHuii enemeHm, knacugikayiliHuli 06'ekm, 3a2anbHuUli IPUHYUN Knacugi-
KyeaHHs1, 20/108Ha 03HaKa (0CHo8a) knacudgikyeaHHs. BusHayeHo cymmesi (iHmepakmueHicmb, pe3ysibmamueHicmb, HA0YHiCMb, mpusasicmb, 00-
HO3Ha4Hicmb) i Hecymmesi (nacueHicmb, po3wuprogaHicms) enacmueocmi iHmepakmueHoil (hyHKuil, if xapakmepucmuku ma pizHoeudu. [Toneped-
HbO ideHmudpikoeaHo 179 iHmepakmueHux byHKUili elekmpoHHO20 amuacy, ki 6ydymb po3nodineHi 3a knacugikayiliHumu e2pynamu Ha OocHO8I
IXHBL020 npu3HayeHHsl. Knacugikauis 6yde npusHayeHa 0551 po3pobHUKie amnacHux naamgopmM ma agmopie efleKmpoHHUX amnacie. Ii cmeopeHHs
dornomosxe supiwyeamu maki 3aedaHHsi: cucmemamu3ayisi doceidy 3i cmeopeHHsI ma iMnnemeHmayii iHmepakmueHux ¢byHKUili esleKmpoHHUX am-
nacie; oyiHlo8aHHs1 iHmepakmueHocmi ma (hyHKyioHanbHOCMI esleKmpPOHHUX amnacie; nepeasnsid meopemuYyHUX MOJIOXKEHb €JIeKMPOHHO20 amJiac-
HO20 KapmozapadgbyeaHHsI, 3HaxoOXeHHs1 HO8UX iHmepakmueHuXx yHKYil i 38's13Kie Mix iCHyroYuMu; NnpuweuduweHHs Po3pPOo6KU eleKMPOHHUX amJia-
cie aemopamMu-Kopucmyea4aMu amsiacHol ninamgopmu; deMoHcmpayisi iHmepakmueHUX MOXJiueocmeli amnacHoi nnamgopmu.

Pe3ynbmamu docnidxeHHsi MOXXymb 6ymu eukopucmaHi Ha meopemuYyHOMY pieHi MpPoekmyeaHHs1 knacudpikayii iHmepakmueHux pyHKUili He
minbKu Ons1 eIeKMpPOHHO20 amJiacy, asne U iHwux 3acmocyHkie, 0e knacugikayiliHum o6'ekmom eucmynae iHmepakmueHa ¢yHKyisi. 3anponoHoea-
Hul noHsimiliHo-mepMmiHonoz2iyHuli anapam Moxe 6ymu yikasum 0Onsi eciei iHmepakmueHoi kapmoezpadii, ocKinbKku po3anssdaromscsi maki 3a2asibHO-
meopemu4Hi MOHsMmMs, siKk iHmepakmueHa yHKuisi, iHmepakmueHicmb, 83aemodis.

Knroyoei cnoea: knacugpikayiss iHmepakmueHux ¢pyHkuiti, meopemuko-memodosiozidyHi 3acadu knacugikyeaHHsi, eslekKmpoHHull amsiac, amsacHa
kapmogzpadgisi, iHmepakmueHicmso.
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REGIONAL OUTSOURCING PARTICULARITIES

In view of the current trends occurring in the world after the COVID-19 pandemic is over, we can see that the market of
manufacturing outsourcing and outsourcing of services continues to focus on reducing the cost and efficiency of the
manufacturing and communication process by transferring activities to the closest regions. These trends are particularly relevant
for the regions of the Middle and Eastern America and the Caribbean, as well as for Europe. An important factor in the geographical
expansion of outsourcing processes is the simplified system of legal and visa issues. In the Asia region can observe the forces
that direct companies to the processes of standardization and concentration of production, in order to satisfy their own needs and
in connection with the growth of the middle class in the Asia-Pacific region, as well as its buying power. Described current trends
in the sectoral structure and factors that influence outsourcing activities. The tendencies that have become the driving forces in
different processes of outsourcing development and identified the factors that have influenced the attractiveness of each country
in its region have been studied. Attention is paid to the current strategies of outsourcing and localization. Graphically presented
the structure of outsourcing manufacturing and outsourcing services. Were distinguished industries and sub-industries in the
outsourcing manufacturing, which are divided into outsourcing 3d¢pken! blanks and functions for ensuring the production of
products. Also shown schematically the structure of outsourcing services and its division into the outsourcing of information
technology and business processes, as well as the processes of the back and front plan, and the rest, specific knowledge and
information. The article uses the data of consulting and auditing agencies of the Great Four, from where the statistical data were
taken to write the article. Outsourcing activities are reviewed according to their type. The greatest attention in the article is given
to the study of nearshoring and the reasons that influenced it. Presented the leading countries in global outsourcing by industries,
the leading countries in nearshoring and the main areas of business process outsourcing. We have learned how the COVID-19
pandemic crisis affected outsourcing activities and the consequences for the countries that remained after it, as well as how
outsourcing companies were able to fulfill their tasks, what was set by the contractors and the place of Ukraine during the crisis

and the current situation that affects the economic and political state of the country.
Keywords: IT outsourcing, onshoring, offshoring, offshoreing, nearshoring, global outsourcing, nearshore.

Problem Statement.Global development trends and
differences in overcoming the COVID-19 pandemic lead to
differentiation  of outsourcing activities.  Regional
characteristics of outsourcing are changing at a rapid pace.
It is also relevant that responding to the COVID-19
challenges, the Ukrainian IT business has almost completely
switched to a remote form of work. As a consequence: the
current state of military status does not significantly affect the
IT sphere, because the cooperation channels are already
fine-tuned, and the qualified personnel already have proven
models and algorithms to perform work on time, of high quality
and according to foreign customers' requirements, which
allowed Ukraine to gain unprecedented momentum in the IT
outsourcing sphere for the first quarter of 2022.

Literature review. Outsourcing phenomenon and their
regional characteristics have been studied in one way or
another by domestic and foreign researchers. Mohamed
Tafti from New York Hofstra University argues that one of
the reasons that European IT companies prefer outsourcing
in Eastern Europe is precisely the proximity factor (2007)
(Mohammed, Tafti, 2007). A comprehensive study by
Fernando S. Meirelles on the use of IT in Brazilian
companies shows that 84% of companies in the country,
including small companies, have outsourced technical
support and maintenance services. Outsourcing in Brazil
already represents more than one third of the IT market
(2022) (Pesquisa Anual do FGVcia: Uso da Tl nas
Empresas, 2022). Deloitte identifies the most popular
countries in terms of global outsourcing development and
shows nearshoring destinations by world region (2019)
(Global Shared Services and Outsourcing Survey 2021,
2021). The authors of the Doing Business report consider
the business environment and simplified system of solving
legal issues to be an important factor of outsourcing
geography. According to the report, no Latin American
country is in the top 50 countries with simplified business
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environment, meanwhile Ukraine ranks 64th (2020) (World
Bank. 2020. Doing Business 2020, 2020).

The purpose of the study is to identify the features of
the sectoral structure and factors of outsourcing
development in the countries and regions of the world,
affecting this position of states and regions. It is particularly
relevant to note the role and place of Ukraine in this process.

Methodological issues.The methodological basis of
the work is the works of foreign scientists in the field of
socio-economic geography and economics, scientific
periodicals, Internet resources, statistical data of
consulting and auditing agencies of the Big Four, which
reflect the current state and statistical data on outsourcing.
The author used the method of analysis and synthesis in
the process of research of outsourcing process trends in
the world. Socio-geographical methodological arsenal was
applied to determine the role of outsourcing in the changes
of global economy and international division of labor (IDL).
The graphical method was used in order to reflect the
results of the study as clearly as possible.

Results.

Outsourcing activities are widely used by many large,
medium and small enterprises around the world. The
specifics of the outsourcing processes use depend on the
goal of the individual company, its need to concentrate on
achieving its own plans and transfer the various processes
to a third-party contractor. Consideration of the structure of
global outsourcing (Fig. 1) defines two main directions in its
development. These are production outsourcing and
services outsourcing, each of which is also divided into two
subspecies. Services outsourcing is divided into ITO (IT
outsourcing) and BPO (business process outsourcing). BPO
is divided into KPO (knowledge and processes outsourcing),
back office business processes and front-office. In turn,
manufacturing is divided into outsourcing of blanks and
components and outsourcing of functions andoperations to
ensure the production of products.

© Razumova 0., 2022
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Fig. 1. Outsourcing Structure
(arranged by the author according to the data received from the reports of international rating agencies Deloitte, Kerney,
Cushman$Wakefield from 2018-2022)

Geopolitical and geoeconomic changes of the last three
decades have influenced the decomposition of actors in the
global market. These are countries, each having its own
regional orientation in the IDL and influencing the economic
significance of the world regions. The main trends in the
outsourcing services market indicate growth and increased
competition, involvement of new countries and regions, and
growing demand for high-tech services (Merino, 2017). The
changes that are taking place in the global outsourcing
market concern the advantages that each region provides
for the deployment of economic activities. These changes
have become a ruthless forces in the diverse processes of
outsourcing development. The factors of automation of
production, ICT development, mobility of manpower ensure
that countries can function as remote markets that can not
only sell goods and services, but also become efficient chain
in reducing the cost of goods and services, be effective
implementers of tasks for foreign contractors and play the
role of a common market in the integration of the value chain
parts located in different places.

The growth of preferences of some geographical areas
also leads to changes in the countries themselves —
infrastructure (roads, bridges, ports, railways) is being built
for the development of outsourcing manufacturing, and for
the development of outsourcing in the sphere of services the
quality of communication and Internet is improved, the
digitization of all aspects of life is realized, increasing the
quality of life of every citizen, and legal mechanisms are
being improved to be more open to the legal aspects of
doing business. The Gotthard Base Tunnel (The new
Gotthard Tunnel: in numbers, 2016)between Zurich and
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Milan, the construction of ports in the Asia-Pacific region and
the China Railway (U Kytai rozrobyl shvidkisny poyizd dlja
shurokoiy koliyi, 2020), and the Panama Canal expansion
are obvious examples of this, the 74 km long Hyderabad
Railway in India and other examples of modern big projects
that serve to increase the level of attractiveness of the
country and the region as a whole.

Changes in the factors that determine the comparative
advantages of the territory (country or region) and the
struggle for competition in the markets require players to
pursue two main strategies. The first is the outsourcing
strategy, which aims to reduce the costs of the company and
the business or business processes, and the second is the
strategy of localization, which aims to find ways to reduce
the cost of the service or product to create a value chain,
which takes into account all costs associated with
manufacturing, storage and transportation (or delivery) of
the final product or order to the customer. These strategies
are interrelated. Companies move their tasks or equipment
to a neighboring or remote country, delegating them to
companies or specialized agents (for example, Shared
Services Centers), which provides more flexibility in
resolving tasks and access to modern methods of problem
solving. As a result of this geographical relocation, the final
cost of the product or service decreases.

The globalization of the world economy and the
development of modern information and communication
technologies (ICT) lead to transformations in the scope of
global outsourcing (Fig. 2). Onshore (internal) outsourcing
has transformed into offshore (external) outsourcing.
Geographically, the nearshore outsourcing always takes
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place when the business is transferred to a neighbouring
country, that is, the countries have a common geographical
cordon or cordons. The COVID-19 pandemic had a

particular impact on manufacturing outsourcing, as
manufacturers began to focus more on regional
manufacturing or nearshore outsourcing (Hutchings, 2021).

Types of global outsourcing

\

Hybrid — onshore
management and

+= International outsourcing

Onshore - the company and offshore/nearshore
the contractor are located in executives
one city / country
Offshore Nearshore

Fig. 2. Global Outsourcing Types
(stacked by author)

According to Deloitte 2021 data, 65 % of the world's
organizations use outsourcing model in their practice
(Global Shared Services and Outsourcing Survey 2021,
2021), taking into account the so-called leading countries for

the placement of companies or their branches for providing
outsourcing services. The analysis of indices and reports of
international agencies allows to identify the leading
countries in certain sectors of global outsourcing (Table 1):

Table 1. Leading Outsourcing Countries by Sectors
(compiled by the author for Deloitte, 2021)

Sector 1 place 2 place 3 place
Consumption India USA Poland
Energy, resources and . .
industrial products India USA China
Financial Services India USA Poland
Medicine and Health USA India Costa Rica
Telecommunications, Media n e
and Telecommunications InelE Lei FIErET

Representing the Asia-Pacific region, India has been the
top IT outsourcing destination in the world and remains the
most attractive offshore destination in the world for three
years now. This country placed second after the U.S. in
2015, changing places with the USA in 2019, and continues
to maintain its leadership for the time being due to its
advantages in price/quality/value/mindset/legislation. The
next positions belong to the Philippines, which has been in
the top 10 for three years now, as well as Malaysia. In
Europe, Poland has also retained the leadership in
outsourcing services for three years running. Now, although

approached countries in 2021 by Deloitte, they attract
interest as new potential areas of outsourcing and safe
areas for placement of investments. Ukraine became a new
member of a dozen countries in 2021. The leader in Latin
America and the Caribbean region, which ranked third in the
top 10 most approached is Costa Rica, while Colombia,
however, lost its position and dropped out of this year's TOP-10.
The fierce competition between the economies of the Mid-
America region and the Caribbean basin countries for
investments contributes to the modernization and
diversification of the economy (Table 2):

Portugal and Lithuania are not among the top 10 most

Table 2. Leading countries in outsourcing
(based on Global Shared Services and Outsourcing Survey 2021, 2021;IT Nearshoring in Europe, 2022;
IT Outsourcing to Vietnam in 2022: A Good Choice For Rapid Business Growth, 2022;
World Bank. 2020. Doing Business 2020, 2020)

USA, Mexico, Costa Rica, Dominican Republic
&, i ) )

Argentina, Colombia, Brazil

China, India, Philippines, Malaysia, Vietham
n ® ig

Near East America and the Caribbean

Latin America

APR
Poland, Spain, Great Britain
Europe —
& ~|
Africa

Egypt, South Africa
%
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The manufacturing outsourcing, the U.S. manufacturers
began since the 1990s to transfer their enterprises to Central
America and the Caribbean, namely to Mexico, Costa Rica
and the Dominican Republic. Here it was very important for
the end market, the scale of production, as well as the total
cost of transportation (Production Transformation Policy
Review of the Dominican Republic: Preserving Growth,
Achieving Resilience., 2020). Most transfers of production in
2013-2018, for example, to Mexico came from the United
States (26 %), China (12%), and the United Kingdom (10%).
The neighboring countries of Latin America are mainly
engaged in manufacturing activities, which tend to be
associated with labor-intensive and less scientific segments
of manufacturing activity. There is fierce competition among
Central American countries to attract nearshoring
investments, as they rely on similar competitive advantages,
including their proximity, the ability to coordinate business
operations, similar time zones and low labor costs. For
example, the annual cost of labor in the manufacturing
industry in the Dominican Republic is 2.5 U.S. dollars,
approximately twice as low as in Costa Rica or Mexico, and
only 6 % higher than in the United States. The center of the
closest offshoring in the region is Mexico, according to the
report of the American consulting company Bain & Company
(Nearshoring, an opportunity for Mexican companies, 2022),
which states that over the past six years the country has
gained competitive advantage in terms of costs compared to
China, the largest production outsourcing market in the
world. In addition, the consulting company Bain & Company
predicts that this market can provide the Mexican industry
with growth up to 8 million dollars per year.

Today there are five international trends in business
process outsourcing (BPO). It is important that the
southernmost country in Africa takes the third place among
the top three. The Philippines and India are in first and
second place respectively, fourth place goes to Costa Rica,
fifth to Malaysia and sixth to Poland. RSA has an extensive
network of contact centers involving 270,000 people in six
big cities. UK (61 %), USA and Canada (18 %), Australia
(11 %), New Zealand and Ireland are the key markets for
current offshore business for BPO and KPO providers. This
geographical structure is not surprising, since we are talking
about only two hours of time difference in winter and one
hour in summer between the time with the UK and the
countries of continental Europe. The East African players in
the BPO and KPO markets provide superior service
because of their strengths in five key areas: skKills,
infrastructure, risk level, business environment, and size of
the industry. The international clientele also benefits from
the advantages of being fluent in English, the similarity of
cultures and the similarity of time zones. The size of the BPO
sector is estimated at $1.4 billion in 2019 and is expected to
grow by 2027 by 13.2 % (South Africa Business Process
Outsourcing Market Size, Share & Trends Analysis Report
By Service (Customer Services, Finance & Accounting),
By End-use (BFSI, IT & Telecommunications), And
Segment Forecasts, 2020-2027).

In North Africa and the Middle East, Egypt is one of the
areas of offshore programming that is growing rapidly in the
region. It is the information technology outsourcing (ITO)
and business process outsourcing (BPO) sector that forms
the basis of Egypt's ICT exports, which in 2017 was close to
3.1 billion euros, in 2020 will be close to 4.5 billion euros and
is expected to grow even more in the current year. The
development of telecommunications networks, a skilled
workforce and the government's efforts to transform digitally
are the main reasons that make Egypt a promising
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destination for ITO and BPO services (Egipto se posiciona
como proveedor de servicios tecnolégicos, 2020).

Western Europe remains one of the most dynamic areas
for software development due to the constant growth and
development of the IT sector and the high level of
implementation of digital technologies. Western European
countries such as Germany, Great Britain, France and Italy,
as well as the Scandinavian countries of Denmark, Sweden,
Finland and Norway, where the standard of living is much
higher, actively use outsourcing. Enterprises that have
decided to move to the periphery can save up to 40% per
year on employees, working with companies from Western
Europe (IT Nearshoring in Europe, 2022).

Countries such as Ukraine, Poland, Romania and the
Czech Republic have already identified IT as the main sector
of their growth and technological progress. The IT services
market is estimated to grow by 15-20 % each year.
According to the data provided by the IT Association
Ukraine, the country earned $2 billion in revenues in this
sector in January-March 2022, which is a record amount
considering the military and economic situation. In
comparison with 2021, the income in the first 3 months was
nearly USD 1.4 billion (IT Ukraine Association, 2022).

The Baltic countries are considered to be one of the
most economically stable regions in Europe. The high
level of implementation of digital solutions and effective
legislation ensuring data security are factors in the
development of outsourcing here, while the launch of
electronic programs, ease of doing business, cyber
security and low level of corruption contribute to the
development of IT industry in the region.

Speaking of the Southeast Asia, the accelerated
economic growth of the region's countries creates all the
conditions for the further development of all areas of global
outsourcing. The analysis of consulting and auditing
agencies of the Big Four states the leadership of Philippines
and Malaysia in outsourcing services. However, the
Philippines, due to its large English-speaking population, is
more focused on customer service tasks. The region's
leaders are also joined by Vietnam, a country with a large
youth population, a refined educational system in the last
decade, and a stable business environment. The cost of
software development in the United States is 90 % lower
than in the USA, 50 % lower than in China and 30 % lower
than in India (IT Outsourcing to Vietnam in 2022: A Good
Choice For Rapid Business Growth, 2022). Taking into
account the predicted growth of the Southeast Asia region
during the next decade, the production of technological
products in the region will grow. The region's manufacturing
outsourcing is focused on the production of components and
parts, and will grow in such markets as Vietnam, Indonesia,
Malaysia, Philippines and India. China remains a world
factory, but the country is experiencing an increase in the
middle class. The growth of the middle class has been
increasing at a revolving pace of 3 % to 50 % in 18 years
since 2000 and is stimulating domestic consumption, so
China is increasingly focused on satisfying its own needs.
This trend will increase in all the countries of the region,
because the middle class will account for 35 % of global
consumption by 2030 (Jakli¢, 2021).

Concluding remarks. Using outsourcing allows for the
specialization of the company's production. Outsourcing is a
popular approach not only for developing countries, but also
for developed and postindustrial countries of the world.
Outsourcing is the ability to reduce costs of the company,
the release of resources for the development of other areas
and access to new technologies.
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The COVID-19 pandemic crisis allowed us to take a
different look at the structure of outsourcing in the regions.
The countries faced new challenges in fulfilling their
obligations to contractors. The crisis divided the global
market into two tiers: the countries that were able to cope
with the new situation that emerged, and the countries that
began to lose customers in the new realities of the pandemic.
For Ukraine, the period of the pandemic was a test one, the
time when all organizations and companies were training to
work under new conditions. This had an indirect impact on the
current state of our country in the IT sector, and this crisis
experience really helped to achieve great profits in the IT
outsourcing sector in such a difficult time.

Nearshoring, which was already increasing in volume
even before the current period, became very relevant for the
countries at the beginning of the crisis. Countries began to
outsource their projects to countries with which they have a
common cordon or within the region. Therefore, there is a
trend towards regionalization of the production of goods and
services, so that it would be much easier to control the value
creation point of the product or service, unique for many
external influences behind the "home" region.

The results of the study of the regional outsourcing
structure and trends associated with global changes in IDL
countries, serve as the basis for further study of the factor
dependencies of outsourcing development. This issue is
particularly relevant for Ukraine in the current conditions of
political and economic crisis, where it is important not only
to preserve the leading positions in the IT sector and
increase the growth rate of the industry, but also to solve
the problem of relocation abroad of about 30-40% of the
qualified population.
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Hapinwna no peakonerii 15.05.22

KviBcbkui HalioHanbHUI yHiBepcuTeT imeHi Tapaca LLleByeHka, KuiB, YkpaiHa

PErNOHAINBHI OCOBNMBOCTI AYTCOPCUHIY

Y 38'A3Ky i3 cyyacHUMU meHOeHyissMu, wo eidbyearombcsi y ceimi nicns 3aeepweHHs1 naHdemii COVID-19, 6a4uMo W0 PUHOK eUPO6GHUYO20
aymcopcuHay U aymcopcuHay nocsye npodoexye ¢hoKycyeamucsi Ha 3HWXKeHHi eapmocmi ma eghekmueHocmi supo6HUY020 Ui KOMYHiKamueHo20
npouyecy wisixom nepeeedeHHs disnbHocmi y Halibnux4i pezioHu. Taki meHdeHUii ocobnueo akmyanbHi Ons pezioHie ligHiyHoT U lMiedeHHOT Ame-
puku, kpaid Kapubcbkozo 6aceliHy, a makox 0ns €eponu. Baxnueum ¢hakmopom 2eozpaghiyHo20 po3wupeHHs1 aymcopcuH208UX Npoyecie € crpo-
weHa cucmema eupiweHHs1 PPUBUYHUX i 8i308ux numaHb. B AsilicbkoMy pez2ioHi MOXXeMo criocmepizamu 3ycusuisi, siki HanpaesiIsiroMb KOMMaHii,
wodo npoyecie cmaHOapmu3ayii ma KOHYyeHmMpauii eupobHuymea, 3 Memoro 3a0080JIEHHSI 8J1aCHUX Mompe6 ma y 38'A3Ky 3i 3pocmaHHsIM ceped-
Hbo2o Knacy 8 ATP, a makox (io2o KynieesibHoI cripoMoxHocmi. BuceimneHo akmyanbHi meHOeHUii cekmopanbHoi cmpykmypu ma ¢ghakmopis, siKi
eniuearome Ha aymcopcuHzoey OdisinbHicmb. BusyeHo meHdeHUyil, siki cmanu pywiliHumu cunamu y pi3Ho6GiYHUX npoyecax po3eumky aymcopcuHzay,
ma eudineHo YUHHUKU, W0 8M/IUHY/IU Ha npueabnusicmb KOXHOI KpaiHu y ceoemy pezioHi. [lpudineHo yeacy numaHHIO akmyasibHUX cmpamegil i3
aymcopcuH2y ma sokanizayii. FpaghiuHo npedcmaesneHo cmpykmypy eupo6HU4020 aymcopcuHay U aymcopcuHay nocnya. byno eudineHo 2anysi
ma nidaany3i y aupobHU4YoMy aymcopcuHay, siki Nodinsirombcsi Ha aymcopcuH2 3a20moeoK i ¢pyHKUill i3 3abe3ne4eHHs supobHuUYymea npodyKui.
Takox cxemMamu4HO NMOKa3aHO CMPYKMypy aymcopcuHay nocsya ma ii nodin Ha aymcopcuHe iHghopmayiliHux mexHosoeili i 6i3Hec-npoyecie, wjo y
ceolto Yepay nodinsirombcsi Ha npoyecu 3adHbo20 Ui nepedHbOo20 naHy, i ocmaHHo, cneyugiyHux 3HaHb ma iHghopmayii. BukopucmaHo OaHi KoHca-
JImuH208uUXx Mma ayoumopcbKux a2eHuili Benukoi Yemeipku, 3 sikux 6yn10 e3smo cmamucmuyHi daHi Ans HanucaHHs cmammi. BuceimneHo numaHHs
nodiny aymcopcuHzoeoi dissnbHocmi 3a eudamu. Halibinbwy yeazy npudineHo eugyeHHIo cyciOHb020 OohwopiH2y ma NPUYUH, sIKi 8MIUHYNIU Ha ye.
lMpedcmaeneHi kpaiHu-nidepu y 25106anbHOMy aymcopcuH2y 3a ceKmopamu, KpaiHu-idepu e cyciOHboMy ogbwiopiHay i OCHOBHI HarnpsiMu 8 aymco-
pcuHeay 6i3Hec-npoyecie. [JocnidxeHo, sik ennuHyna kpusa naHdemii COVID-19 Ha npoyecu aymcopcuHaoeoi disnibHocmi ma HacioKu, 3 IKUMU Kpa-
iHU 3anuwunucs nicns Hel, a MakKoX Ik aymcopcuH208i KOMMNaHii 3Mo2/1u sUKOHamu 3aedaHHsI, W0 NocmasJieHi 3aMoeHUKamMu ma micuye YkpaiHu nio
4ac Kpu3u U akmyasibHuUll cmaH, W0 ernsiuea€e Ha eKOHOMiYHe U noslimu4He cmaHosuuwe KpaiHu.

Knroyoei cnoea: IT-aymcopcuHz, oHwopiHe, ogpwiopiHe, cycioHili ogpwopiHe, nearshoring, 2mo6anbHuli aymcopcuHa.
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GEOSPATIAL RESEARCH METHODOLOGY
ORGANIZATIONS OF MILITARY TOURISM IN UKRAINE

In the context of studying tourist resources and building an attractive tourist image of the country, such a type of tourism as
military will play an important role. Military tourism is tourism at the sites of battles and historical battles for all interested parties,
as well as for veterans and relatives of fallen soldiers, visits to existing and historical military facilities and training grounds, combat
naval ships, submarines on training grounds and shooting ranges, participation in military exercises and maneuvers, staying at
training grounds as spectators — a military tour, these can also include tours to visit military concentration camps and prisons.

At the same time, military tourism in Ukraine is not sufficiently developed. As one of the belligerent states in the Second World
War and the birthplace of Eastern European culture, Ukraine not only has deep historical and cultural traditions, but also has an
atmosphere of modernization as well as its own culture. Ukraine has preserved a large number of Soviet military facilities, weapons
and equipment, including extremely unique nuclear facilities, military factories, military sites. to serve not only as a thematic
subject of tourism development, but also as an appropriate addition to Ukrainian tourism as a whole.

The article examines the concept of "military tourism”, defines the factors affecting the development of military tourism,
formulates the goals and principles of the development of military tourism, presents the theoretical foundations of the study of the
geospatial organization of military tourism in Ukraine, identifies the directions and problems of the development of military tourism,
and gives an assessment of the current level the development of military tourism in Ukraine, the assessment of the impact of
tourism on the socio-economic development of the country as a whole, the prospective directions of the development of military
tourism were determined, the algorithm for the integration of the regional tourist space into various forms of national tourism was
analyzed, and the geographical prerequisites for the distribution of tourist resources for the effective organization of military
tourism were also identified . The author substantiates the necessity of developing and applying the concept of military tourism in
Ukraine in the region.

The purpose of the article is to analyze the problems and prospects for the development of military tourism in Ukraine using
the example of monuments of the Second World War.

The article uses such general scientific methods of research as analysis, synthesis, deduction, induction, and the systematic
method, which are based on reliable facts, the collection and analysis of which was carried out using methods based on the

observation and study of military tourism activities.

Keywords: military tourism, tourist resources, geospatial organization, integration, tourist flows.

Formulation of the problem in general. Today, a
characteristic feature of the economies of almost all
countries of the world is the extremely fast pace of
globalization, which radically changes the relations between
the subjects of the world economic system. In addition, as
evidenced by the scientific works of researchers, the current
state of development of the processes of the economic
system today is characterized by a state of close
interdependence of the countries of the world. In the
conditions of economic collapses — economic, financial,
economic crises, there is a tendency to minimize the
duration of the negative impact of these phenomena on the
economy of various countries, especially those with an
insufficient level of economic development. In such
conditions, all countries of the world are looking for effective
ways to preserve their economic, financial, and energy
security and strengthen their international competitiveness.
One of the most promising sectors of the world economy,
which significantly affects the development of the state, is
the tourism industry. Even under the conditions of a crisis,
the role of tourism is constantly growing, because it
contributes to the increase of jobs, the inflow of currency
income to the country, and is a source of replenishment of
budgets of various levels (Bezuhlyi, 2007).

Analysis of recent research and publications.
Such scientists as |. Bezugliy, M. Boyko, V. Vecherskyi,
V. Yevdokymenko, V. Yermachenko, H. Zinoviev,
I. Kartashevska dealt with the problem of researching the
geospatial organization of military tourism and the integration of
regional tourist space into various forms of national tourism,
V. Kvartalnov, V. Kyfyak, M. Klyap and others.

At the same time, military tourism in Ukraine is not
sufficiently developed. As one of the belligerent states in the
Second World War and the birthplace of Eastern European
culture, Ukraine not only has deep historical and cultural
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traditions, but also has an atmosphere of modernization as
well as its own culture. However, until now, there are no
regulatory documents on the organization and development
of military tourism in Ukraine, and the definition of "military
tourism" itself is absent in the Law on Tourism.

At the same time, as evidenced by the analysis of literary
sources, the issue of studying the peculiarities of the
geospatial organization of military tourism in Ukraine, as well
as in the study of algorithms for the integration of the
regional tourist space into various forms of national tourism
by determining the geographical prerequisites for the
distribution of tourist resources for the effective organization
of military tourism, has not been studied enough. To date,
scientific economic and touristic practice lacks a clear
concept of the development and operation of a toolkit for the
construction of a regional tourist space, uncertain
influencing factors on the formation of a system of geospatial
organization of military tourism in Ukraine, project-research
work in the direction of researching technologies and ways
of functioning of an effective system is unsystematic
distribution of tourist resources, the content, forms and
methods of such work are not sufficiently disclosed.

Formulation of the goals of the article (statement of
the task).The purpose of the article is to analyze the
geospatial organization of military tourism in Ukraine, as well
as to study algorithms for the integration of regional tourist
space into various forms of national tourism by determining
the geographical prerequisites for the distribution of tourist
resources for the effective organization of military tourism.

Methods and methodology.The article uses such
general scientific methods of research as analysis,
synthesis, deduction, induction, and the systematic method,
which are based on reliable facts, the collection and analysis
of which was carried out using methods based on the
observation and study of military tourism activities. Such

© Cui Zhibo, 2022



~ 106 ~

B 1 C H MU K Kuiscbkoro HauioHanbHoro yHisepcurety imeHni Tapaca LleBueHka

studies do not involve the creation of an artificial,
experimental situation to identify and collect the necessary
facts. These facts are real events of military tourism that
took place in the course of military tourism activities.
Descriptive and explanatory methods were also used,
reflecting the facts concerning little-studied objects and
phenomena of military tourism; explanation of causes and
causal relationships between facts. Methods of theoretical
research are included, in which, in addition to a review and
critical analysis of the literature, there are own proposals
aimed at solving the problem.

Presentation of the main research material.One of
the most promising sectors of the world economy, which
significantly affects the development of the state, is the
tourism industry. Even under conditions of crisis, the role
of tourism is constantly growing, because it contributes to
the increase of jobs, the inflow of foreign exchange
earnings to the country, and is a source of replenishment
of budgets at various levels.

The analysis of the state and trends in the development
of tourism in Ukraine shows that the development of the
sphere is chaotic, without a purposeful comprehensive state
tourism policy, which leads to the outflow of funds abroad,
because outbound tourism dominates over inbound tourism.

The development of the domestic tourism industry
belongs to the European model of state regulation of tourism
activities, which is based on tourism as one of the priority
areas of development at the state level, where issues of the
development of the sphere are resolved at the level of the
ministry or the relevant branch body, which focuses its
activities on solving general issues and conducting an
effective marketing policy to create a positive tourist image
and promote the country's brand.

It should be emphasized that the positioning of the country
in the international arena, the development of the state brand
and the effective management of this process in modern
realities play an important role. The ability to create a positive
image of the country by highlighting its advantages, revealing
various aspects of identity, creative and thoughtful work
aimed at devaluing the objective-subjective negative
associative series, aiming at changing ideas about the
established image is a relatively new mechanism in the
arsenal of tools implementation of foreign policy.

International tourism for a number of developing
countries is the main item of export of services and one of
the main sources of foreign currency income for these
countries; serves as a stabilizing lever for the formation of
their budgets and credit-financial relations with other
states. The share of tourism in the national economy and
international trade has turned it into an important indicator
of world development.

As a result of effective tourism branding, a certain image
of the country emerges, which covers its past, present and
future. Successful branding of the state is a powerful means
of influencing international public opinion.

On the other hand, the tourist resources of the state are
a natural material basis and a prerequisite for the
development of the tourism industry as a whole, which
currently plays an increasingly important role in society,
economy and life.

In the context of studying tourist resources and building
an attractive tourist image of the country, such a type of
tourism as military will play an important role. Military tourism
is tourism at the sites of battles and historical battles for all
interested, as well as for veterans and relatives of fallen
soldiers, visiting existing and historical military facilities and
training grounds, combat naval ships, submarines, riding on
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military equipment, shooting weapons on training grounds
and shooting ranges, participation in military exercises and
maneuvers, staying on training grounds as spectators — a
military tour, which also includes tours to visit military
concentration camps and prisons.

The geospatial structure of military tourism refers to the
spatial economic relations in which different departments of
the tourism industry compete with each other, rely on each
other, and complement each other in the geospatial scheme
of a geographic region (Boiko, 2009).

MocnigoBHMI po3noain pecypciB BiNCLKOBOIO TypuU3my,
CrMpatunChb Ha LeHTpanbHi MicTa, BUXoauTb 3 yMoB The
consistent distribution of military tourism resources, based
on central cities, is based on the conditions of natural
regions, historical relations and certain economic and social
conditions and, according to the needs of tourists, through
development and construction to form a characteristic tourist
space, includes the following elements (Vecherskyi,
Polishchuk, 1994):

e Points of Interest;

e transport;

e accommodation;

¢ auxiliary means and infrastructure.

Monuments of military culture and places of military
events include:

o fortresses;

¢ defensive walls and ramparts;

e memorial places of battles and battles;

¢ military memorials;

e monuments;

e obelisks;
¢ places of military burials.

Let's take a closer look at the process of integration into
various forms of tourism. This process occurs through general
planning to form a hierarchical system with clear organization
and coordinated activities (Yevdokymenko, 1994).

According to the requirements of general planning,
transportation network, information exchange, financial city,
common market, industry chain, science and technology
development and environmental protection, realize macro-
morphological integration, which not only integrates the city
and the hinterland to a high degree, but also requires that
cities were closely interconnected in space so that there
were no marginalized areas, with multi-centered separate
zones formed with many elements of very dense fog
structures (Yermachenko, 2007).

It should be noted that without regional integration of the
spatial market, regional economic integration would be
impossible, therefore it is extremely important to remove
obstacles to regional cooperation and create a basis for the
integration of the tourism regional market and the economy
to ensure the free flow of various factors of production
through the market; with regard to products that interfere
with production factors, raw materials, interregional
functioning, such products should be decisively eliminated;
with the help of production factors such as:

e capital;

¢ technologies and personnel;

e property rights, tourism, culture.

The integration of the industry consists in building a
division of labor and a system of cooperation of a regional
industrial structure with a clear division of labor and close
connections (Zinov'iev, 2005).

It is necessary to constantly progress the modernization
and improvement of industry, to make industrial planning
and development based on long-term schemes in terms of
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food, housing, transport, tourism, entertainment and health
care, to build an efficient industrial system to more profitably
realize industries and more rational planning, promoting
thus the harmonious and sustainable development of the
entire industrial system (Kartashevska, 2000).

The industrial integration of the tourism space should
improve its content through the development of the cultural
industry, paying attention to enriching the connotation of
tourism culture, improving the quality of the industry, and
ultimately form the integration of culture and industry and form
a mutual promotion, complementary and mutual prosperity
pattern between industry and culture (Kvartalnov, 2002).

At the same time, it is necessary to fully integrate various
traffic routes in the region. If the region does not have a
convenient and well-established transportation network, the
factors of tourism, manufacturing and raw materials will be
severely limited, and satisfactory integrated development of
the regional economy will not be realized. Therefore, it is
important to constantly speed up the connection and
development of urban roads, vehicles and auxiliary facilities
of provinces, cities and towns in the region, jointly improve
and promote the formation of advanced regional
transportation hubs, promote economic development and
renewal, and promote the rapid development of
transportation in order to realize the integration of tourism
space and three-dimensional transport (Kyfiak, 2003).

In addition, with the constant improvement of
technologies, computer and network technologies,
information technologies penetrate into all aspects of social
life and economic development, therefore the status and role
of the integration of informatization in the tourist space in
Ukraine is constantly growing in regional economic
integration (Kliap, 2013; Shandor, 2013).

It is important to promote the intelligent management of
informatization in tourism with the help of information
technology, communication and network technology, to
implement technological management and network
management through the wide use of information
technology in order to improve the efficiency of service and
management as a whole, and to implement the exchange
and sharing of information resources (Krachylo , 1987).

To implement the integration of regional institutions in
tourism, it is necessary to standardize the policies and
institutions of different regions, establish and improve
tourism rules and regulations, implement tourism policies
and regulations, formulate unified legal norms, market rules
and government behavior to ensure institutional norms and
legal guarantees for development regional tourism and
economy (Kurylo, 2003).

It should be noted that the structure of the organization
of military tourism is based on the geographical distribution
of tourist resources, with the premise of convenient
transportation, as well as on the principle of mutual benefit
and complementary advantages between scenic spots,
achieving a common function of tourist attractions, tourist
routes, tourist products, tourist accommodation, the market
of tourist sources and other factors, in order to form an
integrated, orderly and unified system in an unevenly
developed geographical area, to achieve cross-regional,
inter-sectoral integration and optimization of tourist
resources as a whole, to achieve the goal of
complementarity of resources, market and development,
additional development and effectively promoting the
accessibility, diversity and richness of tourism in such a
way as to promote the vigorous development of military
tourism (Liubitseva, 2003 a).
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At the same time, the organizational structure of the
military tourism space makes military tourism resources,
goods, services, transport and facilities in different regions
organically connected to form a stronger comprehensive
entity characterized by comprehensiveness, diversity,
integrity, privileges and service characteristics (Liubitseva,
2003 b).

From the perspective of the spatial organization of the
military tourism structure, in a certain regional range, each
tourism market is in a scattered state, with relative
independence, but from the perspective of the whole region,
each tourism market is in the relationship between a point,
aline and an area.

Based on functional differentiation, through different
levels and types form an orderly integrity, in order to
promote different types of tourism market to form the
overall benefit with agglomeration and increase, and the
integrity is more capable than the sum of the parts, which
is not only a single and independent dispersion , but also
a comprehensive and unified combination that could
significantly increase the external attractiveness of military
tourism products (Chzhan, 2009; Siu, 2009).

The spatial organizational structure of military tourism is
developed based on the division of labor and cooperation
between different regions and industries. lts goal is to
achieve win-win results through cooperation and the
harmonious and sustainable development of the military
tourism economy (Chzhan, 2010; Chzhan, 2010).

Thus, in the process of developing the strategy of military
tourism, it is necessary to constantly observe relative
balance and dynamic coordination between regions, to
make general planning and coordinated development of
various tourist resources in different regions, to understand
the characteristics of their preservation, it is necessary to
rationally separate local standards, and not simply pursue
excessive development without observing the balance.

Conclusions to this research and proposals. Therefore,
it is important to competently and harmoniously model the
system of military tourism development at the regional
level in order to ensure the sustainable development of this
type of tourism throughout the country. The distribution of
military tourism resources, based on central cities, is based
on the conditions of natural regions, historical relations and
certain economic and social conditions and, according to
the needs of tourists, through development and
construction to form a characteristic tourist space, includes
such elements as landmarks facilities, transport,
accommodation, aids and infrastructure.

Our country has a lot to be proud of, including from the
point of view of military history, so there is nothing surprising
in the fact that Ukrainian citizens have a rather high level of
patriotic sentiment and sense of national pride.

Military-patriotic tourism has an important educational
function. It is of great importance for the formation of a sense
of national self-awareness and love for the motherland in the
younger generation.

Taking into account the significant corresponding
potential, as well as problems with financing the Ukrainian
army and enterprises of the military-industrial complex, |
believe that military tourism should take place in Ukraine
as an alternative way to solve financial and material
problems, as well as an effective form of popularizing the
country abroad, forming its tourism . image, education of
citizens' patriotism.

Military tourism in Ukraine can and should become a
source of significant replenishment of state and local
budgets, an important source of funding for the army, a
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means of publicly accessible and full-fledged recreation, as
well as an effective form of familiarization and study of the
military-historical heritage of the nation and the state. Which
is undoubtedly important for the patriotic education of all
citizens of the country.
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KuviBcbkui HauioHanbHUI yHiBepcuTeT imeHi Tapaca LLleByeHka, KuiB, YkpaiHa

METOAWKA OOCNIMKEHHA FEONPOCTOPOBOI OPIAHI3ALIT
BINCbKOBOI'O TYPU3MY B YKPAIHI

Y KkoHmMekcmi eug4yeHHs1 mypucmu4Hux pecypcie i no6ydoeu npueabnueo2o mypucmu4yHo20 iMiOXy KpaiHu eaxuee 3Ha4yeHHs gidizpie makul
pi3Hosud mypu3my, sik gilicbkosull. Bilicbkkosuli mypu3sm — ye mypu3m Ha micysix 6oie ma icmopuyHux 6ume Ons ecix 3ayikasseHux, a makox ons
eemepaHie i poduyie 3a2ubnux eoiHie, eideidaHHs iCHyrO4UX ma icmopuYHuUXx silicbkoeux 06'ckmie i nosizoHie, 60iliosux MOpcbKux Kopabiiie, nid-
800HUX YOBHie Ha Mosi2coHax i 8 mupax, y4acms y gilicbkoeux Hag4YaHHsIX ma MaHeepax, nepebyeaHHs1 Ha nosi2coHax sik ansidayie — minimapi-myp.
Mo makux makox MoxHa eidHecmu i mypu Ha ei0ei@aHHs1 B0EHHUX KOHYmMa6bopie ma 8'A3HuUub?

Pa3zom i3 mum, eilicbkoguli mypu3m e YkpaiHi HedocmamHbo po3euHeHull. Sk o0Ha 3 eororoqux depikae y [pyeili ceimoeili giliHi ma 6ambkie-
wuHa cxioHoeeponelicbKOi Kynbmypu, YkpaiHa He minbku mae 2nnu6oki icmopuyHi U KynbmypHi mpaduuii, ane i ammocghepy MoOepHizayil, a makox
enacHy Kynbmypy. YkpaiHa 36epeana eeniuky Kinbkicmb padsiHCbKux gilicbkogux 06'ekmie, 036poeHHsI ma mexHiKu, ekitoYaroyu Had3euYyaliHO YHi-
KanbHi 10epHi 06°ckmu, gilicbkosi 3a8o0u, Micys silicbkosux Jili. Pecypcu gilickkogo2o mypu3my 8 YkpaiHi € dyxe 3HayHuMu, 6aeamumu Ha munu
ma maromsb eesiuke 3Ha4eHHs1 0111 (1020 PO38UMKY.

Po3ansinymo noHsimms "silicbkoguli mypu3m", 8usHa4eHO ¢hakmopu, w0 ensuearome Ha PO38UMOK 8ilicbKO8020 Mypu3my, ChopMYysIbO8aHO Yini
ma npuHYyUnu po3eumky eilicbkkoeo2o mypu3smy, npedcmaesieHo meopemu4Hi 3acadu AoclioXeHHs1 2e0lPOCMOPOEOi op2aHi3auil silickkoeo2o mypu-
3My 8 YKpaiHi. BusienieHo HanpsiMu ma npobnemu po3sumky gilicbkogo2o mypu3smy. [To0aHO OUiHKYy MOmMoYHO20 pigHs1 po3eumKy cghepu 8ilicbkogoao
mypu3my 8 YkpaiHi, ouyiHKy ennugy cgpepu mypusmy Ha coyiasibHO-eKOHOMIYHUU PO38UMOK KpaiHu 8 yinomy. BuszHa4eHO rnepcriekmueHi Hanpsimu po3-
sumky cehepu silicbkogoz2o mypu3smy. [TpoaHanizoeaHo anzopumm iHmezpayii pe2ioHasbHO20 MypPUCMUYHO20 MPOCMOpPY 8 Pi3HOMaHimHi ¢hopmu Hauyi-
OHaJIbHO20 Mypu3My, a makKox ideHmudgbikoeaHo 2eozpacghiyHi nepedymosu po3nodiny mypucmuyHuUx pecypcie Ons eghekmueHoi opaaHizauyir eilicbko-
8020 mypu3my. O6rpyHmoeaHo HeobxiOHicmb po3pobeHHs Ui 3acmocyeaHHs1 y pe2ioHi KoHyenuii 8ilickkoeo2o mypu3my e YKpaiHi.

Mema cmammi nonsizae e aHanisi npobnemMamuku ma nepcrnekmue po3eumky 8ilicbkogo2o mypu3mMy e YkpaiHi Ha npuknadi nam'smok
Apyaoi ceimoeof giliHu.

BukopucmaHo maki 3a2anbHOHaykoei Memodu OocliOKeHHs, K aHani3, cuHme3s, 8edykuyisi, iHAykyisi i cucmeMHuli Memod, 8 OCHOB8I sIKUX Jle-
Xamb docmoeipHi ghakmu, 36upaHHsI ma aHani3 sikux 30ilicCHeHO 3 8UKOPUCMaHHSIM Memodie, 3aCHO8aHUX Ha CrIocmepeXXxeHHi ma aug4YeHHi gilicb-
KO80-mypucmu4Hoi dissibHocmi.

Knro4voei cnoea: sitlicbkoguti mypu3m, mypucmud4Hi pecypcu, 2e0rpocmopoea opaaHizauyisi, iHmeapauyisi, mypucmornomoku.
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