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SUMMARY

According to the tasks of international cooperation, Shared Environmental Information
Systems (SEIS) should have been fully established by 2022 in Europe and Central Asia.

However, the russian invasion of Ukraine in 2014 and the full-scale war, which has been
ongoing since February 24, 2022, have destroyed these plans. Now, more than ever, it is
necessary to support the System of Environmental Monitoring in Ukraine at all levels - from
state to local.

An important task of the organization and functioning of the State Environmental Monitoring
System is to improve the quality of environmental education and train specialists who have
comprehensive knowledge in the field of natural sciences and the ability to use environmental
monitoring data for practical purposes, in particular for strategic and spatial planning, and
now for the restoration of damaged areas. The article highlights the experience of training
such specialists under the educational program "Soil Science, Management of Land
Resources and Territory Planning" at the Department of Earth Sciences and Geomorphology,
Faculty of Geography of the Taras Shevchenko National University of Kyiv.
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Introduction

As we know, in 2011, at the Seventh Ministerial Conference in Astana, a decision was made to form
Shared Environmental Information Systems (SEIS) in the pan-European region. The 8th
Ministerial Conference "Environment for Europe" in 2016 noted progress in the establishment of the
SEIS. The Ninth Ministerial Conference is scheduled for October 2022, when Ministers are expected
to hear whether SEIS is fully established in Europe and Central Asia (Environmental-monitoring...,
n.d.). Instead, the russian invasion of Ukraine in 2014 and the full-scale war that has been going on
since February 24, 2022, due to fault of russia violated the principles of sustainable development,
causing daily colossal economic losses, terrible human victims, significant destruction of the
humanitarian sphere, and also causing irretrievable damage to the environment. As a result of the war,
the ecological situation in Ukraine has become extremely acute. Irreparable damage was caused to
cultural and natural landscapes, in particular, residential areas, objects of cultural and historical
heritage were destroyed, soils, and land resources were polluted, mines were flooded, the threat of
radiation pollution was created, etc., which again emphasizes the tragedy of the lack of environmental
education and culture of the aggressor. In the near future, it is especially important to ensure the
functioning of the State Environmental Monitoring System on the one hand, and other - the training of
specialists who have integrated knowledge in the field of Natural Sciences and the ability to apply
Monitoring Data for practical purposes, in particular for Strategic, Spatial planning.

The State Environmental Monitoring System is a system of observation, collection, processing,
transmission, preservation, and analysis of information about the state of the environment, forecasting
its changes and developing scientifically based recommendations for making decisions on preventing
negative changes in the state of the environment and complying with environmental safety
requirements (Postanova..., 1998). This Monitoring System should be an integral part of the National
Information Infrastructure, and Shared Environmental Information Systems (SEIS).

The data of the State Environmental Monitoring System are the basis for the development of
environmental protection measures, as well as for strategic and spatial planning, which is
implemented through local development programs and projects. The purpose of the publication is to
illustrate the importance of ecological monitoring for the restoration of natural and cultural
landscapes, as well as strategic planning and prevention of spatial development conflicts, using the
example of educational eco-projects that are implemented at the Faculty of Geography of the Taras
Shevchenko National University of Kyiv.

Materials and methods

Cartographic materials and data from remote sensing of the territory, materials from previous
publications (Bortnyk et al., 2018, 2019, 2021; Kulyk et al., 2020; Lavruk et al., 2019; Bonchkovsky et
al., 2016), and materials of own research were used. The methods of landscape indication, morpho-
structural analysis of different time satellite images and maps, field research, and system analysis of
monitoring data are applied.

Discussion

The State Environmental Monitoring System is quite complex and extensive. In general, it provides
for the monitoring of lands for various purposes, including plant and animal life, hydrometeorological
observations of the state of atmospheric air, snow cover, the quality of surface and underground
water, transboundary transfer of pollutants, erosive and other adverse exogenous processes, floods,
snow avalanches, mudslides, flooding of territories. Separate observations are made in various
branches of agriculture, industry, nature protection structures, etc. All these observations are carried
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out by the Subjects of the Environmental Monitoring System - many institutions and departments,
each of which is usually responsible only for its own, subordinated observation network, but often has
common research objects. So, for example, Soils as a component of the Environment are the object of
monitoring by the Ministry of Ecology and Natural Resources of Ukraine - assessment of soils of
nature conservation areas. The State Emergency Service assesses the content of residual amounts of
pesticides and heavy metals in the soil, the Ministry of Agrarian Policy and Food - assessment of
agricultural soils appointment, the State Forestry Agency - assessment of soils on forest fund lands,
the State Water Resources Agency - assessment of changes in irrigated and drained lands. Monitoring
of soil fertility is carried out by the Institute of Soil Protection of Ukraine, which belongs to the sphere
of management of the State Service of Ukraine for Geodesy, Cartography, and Cadaster. The actual is
the problem of improving the monitoring methodology, especially at the local level, forming a data
bank of the monitoring system, coordinating the work of individual SM subjects among themselves,
and developing recommendations for the conservation of whole natural ecosystems, and not
individual components, prevention of emergency environmental situations, ecological crises,
disasters, primarily for residential areas, in order to minimize damage to human life and health, to
develop, adopt and implement effective management decisions.

The results

Among the primary tasks of the organization and functioning of the State Environmental Monitoring
System is determined to increase the level of study and knowledge about the ecological state of the
environment; to improve the quality of justification of nature protection measures and the
effectiveness of their implementation; promoting the development of international cooperation in the
field of environmental protection, rational use of natural resources and ensuring environmental safety
(Postanova...,1998). All these tasks are difficult to perform without the participation of specialists in
the field of natural sciences. The role of academic natural science education consists, first of all, in the
systematic analysis of environmental monitoring data, the coordination of actions between all subjects
of the monitoring system, the study of both individual components of the environment and the state of
ecosystems as a whole and their response to anthropogenic pressure.

It is also important to learn how to use monitoring data to solve many practical tasks, in particular for
the revitalization of former industrial zones, the restoration of the cultural landscape and recreational
areas, and the expansion of protected areas. Similar tasks are faced by strategic and spatial planning.

In response to these practical needs of the state, the Department of Earth Sciences and
Geomorphology of the Geographical Faculty of the Taras Shevchenko National University of Kyiv
developed new educational programs that train specialists in the field of natural sciences. Especially
interesting is the experience of training specialists under the educational program «Soil Science,
Management of Land Resources and Territorial Planning», which is aimed at the formation of
integrated knowledge in the field of natural sciences and spatial planning on a natural-geographical
basis.

Education is conducted using a project approach, where students initiate and implement local spatial
development projects and eco-projects aimed at improving the environment every year with the
participation of teachers and stakeholders.

Among the results of such scientific and practical research are a number of publications and speeches
at scientific conferences, including international ones (Bortnyk et al., 2019, 2021; Lavruk et al.,
2019).
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For example, we will cite an eco-project initiated by students this academic year regarding the
restoration of the landscape and recreation area on the territory of the "Dniprovskyy" sanatorium in
the city of Kamianske, Dnipropetrovsk region. The sanatorium was created here in Soviet times. (Fig.
1.). The students proposed investigating the spatial conflicts of one of the largest industrial cities,
which led to extreme environmental pollution. Already the first field surveys of the territory and the
analysis of the tectonic, geological structure, and anthropogenic impact proved a number of economic
and ecological factors that negatively affected the cultural landscape and ultimately led to the final
closure of this recreational facility.

C

Figure 1 a- Map of the territory before the construction of the reservoir (Schubert's map, 1820);
b, - the territory of the "Dniprovskyy" sanatorium on a satellite image (2019);
¢, d - overlay analysis of satellite image and Schubert map

For example, according to the map of 1820 (when the territory was not yet inundated by the waters of
the reservoir), there was a fairly developed hydro network - such as valleys parallel to the Dnipro-
Donetsk graben, and ancient valleys transverse to it, which are partially flooded today. Since the
studied area is located in a tectonically active zone (on the border of the Dnipro-Donetsk depression
with its descending regime, which probably also accelerated a little after the filling of the reservoir
and the Dnipro Highlands with its ascending tectonic regime), which probably led to large cracks in
the 16-story building of the sanatorium. Further observations and use of environmental monitoring
data will establish and detail changes in other components of the natural environment of the region.

The closure of the sanatorium led to large material losses; therefore, the assessment of economic risks
should be a component of the development and management of any project. Only with a scientifically
based approach, the study of environmental monitoring data, and the application of world experience
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https://www.google.com/maps/place/%D0%94%D0%BD%D0%B5%D0%BF%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9+%D0%A1%D0%B0%D0%BD%D0%B0%D1%82%D0%BE%D1%80%D0%B8%D0%B9+%D0%94%D0%9F+%D0%A7%D0%B0%D0%BE+%D0%A3%D0%BA%D1%80%D0%BF%D1%80%D0%BE%D1%84%D0%B7%D0%B4%D1%80%D0%B0%D0%B2%D0%BD%D0%B8%D1%86%D0%B0,+%D0%B2%D1%83%D0%BB%D0%B8%D1%86%D1%8F+%D0%93%D0%B0%D1%81%D1%82%D0%B5%D0%BB%D0%BB%D0%BE,+2,+%D0%9A%D0%B0%D0%BC%E2%80%99%D1%8F%D0%BD%D1%81%D1%8C%D0%BA%D0%B5,+%D0%94%D0%BD%D1%96%D0%BF%D1%80%D0%BE%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B0+%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C,+51909/data=!4m2!3m1!1s0x40dbd00d29db1e45:0xc2fac94d984cd87f?utm_source=mstt_1&entry=gps&g_ep=CAESBzEwLjgyLjEYACD___________8BKgA%3D
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in the revitalization of similar objects, the problem can be solved, and the residents of the community
will receive restored recreational facilities, improved quality of the environment and, probably,
economic benefits. However, such projects require very large investments, so a spatial development
strategy aimed at preventing similar spatial conflicts in the future is important.

Conclusions

The data of the State Environmental Monitoring System are important for the implementation of the
Sustainable Development Goals, in particular, for the preservation of Natural and Cultural-Historical
Heritage, and restoration of Natural and Cultural landscapes of each region.

An important task of the organization and operation of the State Environmental Monitoring System is
to improve the quality of environmental education and train specialists who have integrated
knowledge in the field of natural sciences and the ability to use Environmental Monitoring Data in
practice. Educational eco-projects are an important tool for training such specialists. Initiated by the
students themselves, they make it possible to study in detail natural conditions and resources, the
history of the formation of cultural landscapes, assess their current state, determine the causes of
spatial conflicts, and simulate scenarios for the restoration of both industrial and landscape-
recreational zones and develop innovative projects for the spatial development of Territorial
Communities.
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