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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
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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



FEOrPA®IA. 1/2(82/83)/2022

~9~

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).
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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.
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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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