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ABSTRACT

Explanatory note to the Master Thesis " Environmental Assessment of

Ukraine Emerald Network Objects in the Uranium Extraction Area ": table,

literature.

Object of research: environment assessment of Natural Preserve Fund objects
within the uranium mining area.

Subject of research: the Natural Preserve Fund objects in the vicinity of
uranium mining area.

Aim of research: Natural substances within the internal antigenic load, as well
as exposed elements of the Emerald Network.

Methods of research: The references to the creation of Emerald Network
projects in the gloomy countries of Ukraine are very relevant today, using analytical
and scientific work within the framework of a strong supervisory body, and its work
on natural resources.

Analysis of the creation of the Emerald Company facilities will help to
evaluate the stations that require the Council of Europe to approximate the legislation
of Ukraine, which seek to investigate the Berne Convention and its necessary
recommendations and recommendations.

EMERGENCY NETWORK, BIOTOPES, NPF OF UKRAINE, MINING
INDUSTRY, MAPPING, BIOGRAPHICAL REGIONS.



PE®EPAT

[TosicHIOBasIbHA 3amucKa 10 AUMIIOMHOI poboTH «EkonoriyHa oriHka 00’ €KTiB
CwmaparnoBoi Mepexi YKpaiHH B palioHI YypaHOBHJIOOYBaHHS»: C., PHCYHKIB,
Tabmuib, popmyna, TITEpaTypHUX JHKEPEN, TOIATKIB.

OO0’ exT JOCHIKEHHS: OlllHKa 00’ €kTiB CMaparmoBoi Mepexi B 30H1 BUTIOOYTKY
ypaHy.

[Ipenmer nocmimxkeHHs: 00’ektn CmaparnoBoi Mepexi B 30HI BHIOOYTKY
ypaHy.

Meta poboTHu: OIIHKAa NPUPOAHUX 00’ €KTIB B ME€XaX BIUIMBY aHTPOIIOT€HHOIO
HaBaHTAXKEHH, Ta po3nisa] 00’ ekTiB CMapargoBoi Mepexi.

Pe3ynbpraTti, HOBHM3HA Ta 3HAUYIIICTh: 3aBJAHHS IIOJAO OLHKA CTBOPEHHS
00’exTiB CMpargoBoi Mepexi B 00JacTAX YKpaiHe Ay e aKkTyalbHE Ha ChOTOJIHI,
0CO0JIMBO B MEXaX CHUJIBHOTO aHTPONOTE€HHOI'O HaBaHTA)KEHHS, MPOBEIECHUMN aHall3
po6OTH YPOHOBHA00YBHOI IMPOMHUCIIOBOCTI Ta ii Ha BIJIUB HA MPUPOIHI 00’ €KTH.

AHaii3 cTBOpeHHs1 00’ekTiB CmaparioBoi Mepexi JOMOMOXE OLIHUTH CTaH
BUKOHAHHS BUMOT Panu €Bpomnu mioo anpokcumarlii 3aKOHOAABCTBa YKpaiHH, sIKe
HEOOX1AHO 1Ji1 BUKOHAHHS BepHChKOI KOHBEHINT Ta i1 BIAMOBIAHUX PE3OJIOLIN Ta
pEeKOMeH Al .

CMAPAT/IOBA MEPEXA, BIOTOIIN, 13D VKPATHU,
YPAHOBUZIOBYBHA TTPOMUCIIOBICTDH, KAPTYBAHHS, BIOTEOI' PAOIYHI
PEI'TOHU.
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INTRODUCTION

Relevance of theme. Ukraine has the largest uranium ore resources and
reserves in Europe. The biggest environmental problems are caused by environmental
pollution during the extraction and processing of radioactive ores. For many years in
the area of operation of uranium mining enterprises exposed to the dangerous effects
of objects of the nature reserve fund.

Aim and tasks of the diploma work: to assess the Natural Reserve Fund (NRF)
objects within the uranium mining area for the purpose of including them into the
Emerald Network

Tasks of the work:

1. To analyze biogeographical regions of Ukraine and location of regions of
interest (ROI) on the border between the Continental and Steppic zones.

2. To overview the NRF objects located within the uranium mining area.

3. To identify the typical and specific biotopes within the study area.

4. To create a raster format map and identify the locations of all the ROI for the
purpose of spatial assessment of ROI.

Object of research: environment assessment of Emerald Network objects
within the uranium mining area.

Subject of research: the Emerald Network objects in the vicinity of uranium
mining area.

Methods of research. To solve the tasks used:

1. analysis of literary data;

2. perform research using open source QuantumGIS software (QGIS) and

ArcGIS Online Web App.

The choice and correct use of well-known and repeatedly verified methods of
research provided the validity of the results and conclusions obtained in the thesis.
Remote methods of research, including those used in this work, allow to detect

and map the process of impact on biotops under the influence of anthropogenic
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activities.

The first section of the dissertation provides a general description of the
emerald network in Europe and Ukraine. The objects of the nature reserve fund and
the emerald network on the territory of the mining industry are considered.

The second section of the paper analyzes the methods of remote research, sets
the task of studying the state of landscapes using multispectral space images,
examining image processing and calculating vegetation indices.

In the third section a remote Environmental Assessment of Ukraine Emerald
Network Objects in the Uranium Extraction Area.

Personal contributeon of the graduate:

Independently worked and systematized materials of the owners of the work -
mapping of the investigated territory, an assessment of the location and condition of
the objects of nature reserve fund of Ukraine and objects of the Emerald Network.

Publications: The results of the research were reported to the International
Scientific Conference of Young Scientists "Regional Environmental Problems"
(2018), the V International Scientific Conference of Young Scientists "Ecology,
Neoecology, Environmental Protection and Balanced Natural Resources" (Kharkiv,
2017), the XI All-Ukrainian Scientific and Practical Conference of Young Scientists
Scientists and students "ENVIRONMENTAL SAFETY OF THE STATE" (2017).

12



CHAPTER 1. GENERAL CHARACTERISTICS OF THE
EMERGENCY NETWORK

1.1. Emerald network characteristics

The rate at which various species of animals and plants disappear in Europe
and around the world is steadily increasing. It has been estimated that today the
extinction rates of different species of animals and plants are 100, or even 1000 times
higher than the rates of natural changes in species and far exceed the rates of
occurrence of new species of animals and plants.

According to the World Union for Conservation of Nature, 15% of mammals,
13% of birds, 37% of freshwater fish and 23% of amphibians in Europe are
endangered. Biodiversity is a natural heritage that must be preserved and passed on to
future generations, especially given its inherent value and the ecosystem services it
provides (such as food supply, air quality, water purification, pollination of plants and

rest)[2].

1.1.1. Legal bases of formation of ecological network

The legal foundations for the formation of the ecological network were first
laid down in the Law of Ukraine "On Environmental Protection" (1991), which refers
to a single territorial system of specially protected areas. Subsequently, this idea is
timely enshrined in the Law of Ukraine "On the Nature Reserve Fund of Ukraine"
(1992), as well as the Program of Prospective Development of the Nature Reserve in
Ukraine "Reserves" (1994), which outlined the general - the territorial concept of the
ecological network in the context of the development of the system of nature
reserves. This program stipulates that "the development of the network of nature
reserve fund should be combined with optimization of the structure of other areas,
which are especially protected and have ecological, protective functions (forests of I

group, green zones of cities and towns, water protection zones , forest protection
13



strips and others), with the purpose of formation taking into account landscape
conditions, structure of hydrological basins, dynamic and other peculiarities of
natural complexes of the territorial basis of the national system of environmental
protection of natural environment eredovyscha, which are particularly valuable
ecologically territory ( "environmental units") are connected by "ecological
corridors", including transnational ".

In 1995, the Pan-European Strategy for the Conservation of Biological and
Landscape Diversity was adopted by the Ministers of the Environment and the
Environment in 1995 for the implementation of the Convention on Biodiversity
within the European Continent, although work on its creation began 10 years earlier.
The strategy has been endorsed by 54 countries that want the network to cover as
much of the diversity of national nature protection systems as possible, although they
are usually quite complex in terms of classification and structure of conservation
areas, and sometimes incompatible with one another[2].

The following international instruments are also relevant to the legal bases:
Convention on Wetlands of International Importance, Mainly as Waterfowl Habitats,
Convention on the Conservation of Migratory Species of Wild Animals, Convention
on the Conservation of Wild Flora and Fauna and habitats in Europe, the Convention
on International Trade in Endangered Species of Wild Fauna and Flora, the World
Heritage Convention, the Convention on Biological Diversity, the EU Directives
Conservation of habitats and wild fauna and flora, Natura-2000 within the framework
of the European Union Directives on Habitats and Wild Birds, Council of Europe
Resolution on Biogenetic Reserves and the awarding of conservation areas with a
European Diploma adopted by the European Union agri-environmental regulations,
the Maastricht Declaration "Preserving Europe's Natural Heritage: Creating a
European Eco-Network", TUCN reports "Parks for Life: A Plan of Action for
Conservation Areas vropy "and so on[2].

The first special document in Ukraine for the implementation of the European
Biodiversity and Landscape Diversity Strategy was the Biodiversity Conservation

Concept, which was approved by the Cabinet of Ministers of Ukraine on May 12,
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1997. Its norms at the national level proclaim the creation of a national ecological
network - one of the main areas of activity in the field of biodiversity conservation.
This important document also emphasized that the National Ecological Network "is
being established to restore the natural habitats of wild flora and fauna, to improve
the conservation status of individual components of biological diversity, to strengthen
ecological links and the integrity of ecosystems", and , must comply with
international requirements and be compatible with similar networks of neighboring
countries. In the same 1997, on November 12, the Resolution of the Cabinet of
Ministers of Ukraine "On Improvement of State Management of the Reserve
Business in Ukraine" defined the task - to develop the National Program of formation
of the national ecological network of Ukraine, which was adopted by a separate
relevant law of Ukraine in 2000. In 2004, the Law of Ukraine "On the Ecological
Network of Ukraine" was adopted, which defined the structure, its constituent
elements, principles of formation, preservation, use, management, means of
providing the ecological network. Special rules of this law are designing, schemes
and order of formation, state monitoring and accounting of territories and objects of
eco-network. Thus, the principle of inheritance between the state program "Reserves"
and the Law of Ukraine "On the National-National Program of Formation of the
National Ecological Network of Ukraine for 2000-2015" was maintained, the latter
document being of unique importance for the post-Soviet space, since it unites the
taxonomic and territorial direction in nature protection, is unconventional, focused on
the large-scale and rapid enhancement of the role of nature conservation in the
country, opens a new world view in greening nature conservation[2].

The main basis for designing the national eco-network of Ukraine should be
the Consolidated scheme of formation of the ecological network of Ukraine, which is
part of the General scheme of planning of the territory of Ukraine, developed by the
Dipromisto Institute and approved in 2002 by the relevant Law of Ukraine "On the
General scheme of planning of the territory of Ukraine". That is, the basic directions
of state planning include the establishment of a single territorial system of the

national ecological network with the need to use the territories and objects of the
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nature reserve fund. For the implementation of this law a special monitoring is
organized, the basics of its implementation are regulated by the Government of
Ukraine. The consolidated scheme of forming the ecological network of Ukraine is
approved by the Verkhovna Rada of Ukraine.

Therefore, the nature conservation business has today significantly expanded
the scope of its facilities, it is not only a nature reserve fund, but also all other natural
areas, which are especially protected and are spatial components of the ecological

network.
1.1.2. Elements of the eco-network

The idea of the eco-network comes from the theoretical foundations of the
system of nature reserves. It originated in the scientific works of Soviet scientists in
the field of protected geosology in the 70s of the XX century, who understood by this
phenomenon the biogeographic system of nature reserves, which should be connected
together by "natural corridors". The ecological network, as a means of maintaining
the continuity of vegetation in landscaped anthropogenic landscapes, is a collection
of nodal territories whose landscape and biotopic organization is undisturbed or more
or less approaching its natural state. In addition to the nationally-protected nature
reserve territories, which represent the highest concentration of biodiversity and are
important nodal elements, other natural territories that have not undergone significant
anthropogenic transformation are also included in the ecological network. In the
national ecological network of Ukraine, each geosozological category of the nature
reserve fund must have its own status and functions, which are fixed by law.
Therefore, the national ecological network should become a real national property of
the Ukrainian people, the guarantee of the environmental stability of the entire
territory of the state. The structural elements of the eco-network include key,

connecting, buffer and restoration territories and others (Fig. 1.1.).
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Fig. 1.1. Basic elements of the eco-network
natural cores (Ne 1), connecting territories environmental corridors (Ne 2),

buffer zones (Ne3) and renewable territories (Ne 4).

In their unity, they create an eco-network that functionally integrates the
diversity cells into a single spatial system.

Key areas (natural cores) ensure the conservation of the most valuable and
typical components of biological and landscape diversity in the region, including
habitats for rare and endangered species of plants and animals[2].

As a rule, natural nuclei include:
» Legal status areas - international and national nature conservation areas of
various categories;

» large unfragmented habitats of species;

17



« important for certain species, identified as a result of species distribution
analysis;

» valuable landscapes;

» territories with certain geomorphological characteristics.

Interconnected territories (ecological corridors) combine key territories to
ensure animal migration and the exchange of genetic material. The following types of
environmental corridors are identified: migration, pendulum migration corridors,
distribution corridors, and connecting corridors.

Main features of eco-corridors:

- ensuring the distribution of species;

- maintaining species reproduction processes and promoting genetic exchange;

- ensuring migration of species;

- ensuring the experience of types of adverse conditions and hiding;

- maintenance of ecological balance.

Buffer territories protect key and connecting territories from anthropogenic
impact. These are the transition lanes between natural and commercial areas. The
purpose of creating buffer zones is to control economic activity on lands adjacent to
natural nuclei, which should be implemented through quality management on these
lands, which will reduce the negative impact on natural nuclei and reduce the
likelihood of their isolation.

Restoration territories - territories whose natural state is disturbed by
anthropogenic influence; territories with active manifestations of unfavorable
geodynamic processes for which priority must be given to restoration of the natural
state, in which it is necessary and possible to restore the natural vegetation cover and
to repatriate plant and animal species (transfer of artificially propagated plants to
natural conditions).

These four elements of the ecological network reflect, to some extent, the
habitats of plant species and communities, fauna, and their migratory routes. Natural
areas that are small in area may enter natural corridors and buffer zones with a special

conservation regime. The transboundary nature reserves are the connecting links
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between the national eco-networks of the neighboring countries with Ukraine in the

common pan-European ecological network.

1.1.3. European Ecological Network

The European Ecological Network is an integrated concept. The resources of
its formation should be understood, first of all, the protected areas protected and
managed on the basis of European environmental law. The pan-European ecological
network will contribute to the achievement of the main goals of the European
fundamental document - the European Strategy for the Conservation of Biological
and Landscape Diversity by safeguarding the entire complex of ecosystems, habitats,
species diversity and landscapes of European importance; control over the provision
of sufficient territorial space for environments to conserve biotic species; creating
opportunities for their resettlement and migration; ensuring the restoration of
damaged components of key ecosystems and protecting them from potential hazards.

European Ecological Network. Structural elements: natural nuclei (cells of
holistic nature, key areas, may be quasi-natural) - allocated to conserve biotic and
landscape diversity, ecosystems, habitats, species and landscapes; ecological
corridors (transition zones) are allocated to improve the interoperability of natural
systems; restoration areas are established to restore the natural state or complete
reproduction of disturbed ecosystems, habitats and landscapes of European
importance; buffer zones are allocated to maintain and protect the network from
harmful external influence[3].

The EU-wide networking program includes the development of a physical
network of natural nuclei, ecological corridors, redevelopment areas and buffer
zones. The implementation of this mechanism should take place in the following
areas of development:

» developing criteria for identifying natural nuclei, ecological corridors,
restoration areas and buffer zones, taking into account the biogeographic areas of

Europe;
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» selection of ecosystems, types of habitats, species and landscapes of
European importance;

» identifying specific areas and corridors that will preserve and, in individual
cases, improve or restore the corresponding ecosystems, habitats, species, their
genetic diversity and landscapes of European importance;

» developing guidelines that ensure the most consistent and effective
implementation of eco-networking measures. The pan-European eco-network must
meet a number of requirements: the conservation and restoration of biodiversity, the
adaptation of the structure to the natural and economic conditions of the territories,
the integration of conservation areas into an ecologically balanced economy, and the
mobility of the mechanism of nature protection policy[2].

A very important aspect in the formation of the pan-European eco-network is
the consideration of considerations for the conservation of biotic and landscape
diversity in different sectors of the economy. The main pan-European tasks in this
activity are:

« appeal to each industry (agrarian, aquatic, fishery, forestry, energy, industry,
tourism, defense, structural and regional policy, urban and rural development) to
submit their own biodiversity and landscape diversity plan, which should consist of
the following components: activity description, characterization of positive and
negative impacts on biotic and landscape diversity; consideration of the importance
of biotic and landscape diversity in the field; identifying objectives that include goals
for strategy in Europe and national goals for biodiversity and landscape diversity,
defined by official levels, etc .;

 promoting the rational use of particularly environmentally valuable (well-
preserved) territories in agricultural areas;

» ensuring proper use of funding mechanisms;

* ensuring the necessary guarantees for biotic and landscape diversity during
the privatization process.

For example, the forestry that has the most responsible role in the conservation

of forests within the Pan-European Ecological Network, where for centuries intensive
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management of monoculture, depletion of pound water, forest fragmentation, forest
melioration has occurred. etc. To improve the situation on the European continent,
there are common tools such as the Forest Principles of the United Nations
Conference on the Environment and Development (ILMSEQO), the resolution of the
Conference of Ministers of the Environment on the Protection of Forests in Europe;
Convention on Environmental Impact Assessment (EIA) in a Transboundary Context;
Convention on Long-range Transboundary Air Pollution; Protocol on Nitrogen
Emissions, Protocols 1985 in Helsinki and 1994 in Oslo, European Parliament
Resolution on European Forests, Annual Reports on the State of Forests in Europe
and the like. There are nine main tasks in this aspect:

* the allocation of natural areas that ensure the conservation of all types of
forests in Europe, as well as the establishment of specific priorities aimed at fully
maintaining the conservation of existing forests;

* Conservation of forested natural areas in accordance with the requirements of
the Berne Convention (habitats), the European Union Directive and the United
Nations Economic Commission for Europe (OMESS) on endangered species;

 development and implementation of an action plan, national policy for the
conservation of biotic and landscape diversity in forest management, utilization and
restoration of their resources, with the advantage of forming afforestation of
indigenous species of plants;

» organizing and conducting scientific research on balanced forestry, adjusting
its systems in Europe to optimally adapt to climate change, providing healing and
many other forest functions, developing a rational approach to forest carbon
maintenance and accumulation, and also other scientific research foreseen in 1993 by
the resolution of the Fourth Helsinki Conference of Ministers of the Environment on
the protection of Europe's forests;

« formation of an effective network of nature conservation areas to preserve the

northern boreal forests;
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» Improvement of the mechanisms of environmentally balanced use, protection
of the mature and overgrown natural forests of the southwestern and southeastern
parts of the Mediterranean;

* identifying and organizing plans for the restoration of the most valuable
fragmented forests in Central and Eastern Europe and the Atlantic region;

* developing a program for assessing and defining biodiversity and landscape
diversity conservation measures, taking into account market mechanisms and
privatization that affect the balanced use of forests in Central and Eastern Europe;

* Introduce procedures to ensure closer cooperation with indigenous and local
populations for the effective and balanced use of forest biodiversity for economic and
social purposes in the Arctic and Northern regions, Central and Eastern Europe.

Therefore, adopting a Pan-European Biodiversity and Landscape Diversity
Strategy is of historic importance for the formation of a system of nature reserves in
Ukraine as part of a global process for building the Pan-European Ecological
Network, which provides for: practical practical measures), stimulating efforts to
build national eco-networks of countries and strengthen their European ties,
promoting the dissemination of environmental information on the phenomenon

ecological network|[2].

1.1.4. Emerald Network in Ukraine

Designing of regional ecological networks of Ukraine is carried out in
accordance with international documents, national regulatory framework and
decisions of local authorities for individual administrative units of subdivision
(territories, districts, forestry enterprises), as well as natural regions (zones ,
mountainous countries, plains, lowlands, highlands, littoral strips, basins, etc.). The
design is based on the need to implement regional programs for the formation of
ecological networks, which are based on regional schemes as the main planning
materials, respectively. To develop regional schemes for the formation of ecological
networks, they use biosozological information on biodiversity conservation ("red

lists", catalogs, conservation programs, etc.), general information about nature
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conservation areas, legal, statistical and cadastral documents, mapping, land
surveying materials, conservation plans, land reclamation, landscaping, use and
reproduction of natural resources, and other materials. All this organizational work is
provided by territorial executive authorities in the field of environmental protection
with the participation of design and research institutions. Therefore, the following
land categories are included in the regional eco-networks:

* territories and objects of nature reserve fund of international, national and
local importance, as well as reserved lands;

 natural areas not included in the Nature Conservation Fund and growing
natural plant communities listed in the Green Paper of Ukraine, as well as rare
species of fauna and flora that are included in the Red Book of Ukraine and relevant
international them "red lists" and other environmental documents;

» Forest lands (forest protection strips, protective and forest plantations,
subalpine meadows and woodlands, green forest and sanitary protection zones, water
forests, forest strips along transport paths, most valuable forest areas and other
valuable forest areas );

» waters of the water fund (wetlands of international, national and local
importance, wetlands, water protection zones, higher watersheds, rivers, lakes,
coastal natural stripes);

* lands of meadow, steppe and other ecofonds with natural grass vegetation
(steppe, halophytic, meadow, petrophytic, psamophytic, ie vegetation of pastures,
hayfields, stone scattering of floors, sands, salt marshes, etc.);

* recreational and recreational land with their natural resources, forest parks
and landscaped parks;

 re-naturalized, reclaimed and conserved lands, natural areas of military
training sites, etc .;

» radioactive and other contaminated lands that are not used but are protected

as natural territories with a special special status.
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In addition, regional ecosystems can be associated with natural areas with
historical and cultural sites, designated areas for afforestation, land with elements of
soil erosion, chemical contamination, abandoned agricultural lands, etc.

Formation of regional eco-networks is usually based on regional environmental
programs, such as "Ecology 2010". In Soviet times, these were mainly integrated
territorial programs for environmental protection. In this plan, particularly active
work on the development of programs for the formation of ecosystems at the regional
level began in the Carpathian region (Chernivtsi region), Donbass (Donetsk region),
Polissya (Chernihiv region), in the city of Kiev. Current programs include
implementation of measures for the use of semi-natural territories for the balanced
conservation of biodiversity, restoration of the ecological balance of degraded

ecotopes and biotopes, restoration of biotic resources.

1.2. Biogeographical region

Biogeographical region is a territory with relatively homogeneous
environmental conditions and similar characteristics of natural vegetation, animal
communities and natural and climatic conditions. Legally, the definition of the
biogeographic region has not been approved.

The division into biogeographic regions is applied when designing the Natura
2000 network in EU Member States and when designing the Emerald network in
other countries[28].

The territory of Ukraine is divided between the continental biogeographic
region (approximately coincides with the Polissia and Forest-steppe climatic zones),
the steppe (coincides with the Steppe climatic zone and the subtropics zone in the
Mountain Crimea), the Alpine (Ukrainian Carpathian, and the Rhodopes), .

The Black Sea biogeographic region was not singled out on the territory of
Ukraine, so the Black Sea coastal zone in Ukraine, as well as the whole of Crimea,

are now part of the Steppe Biogeographical Region[29].
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Fig. 1.2. Biogeographical regions of Ukraine

1.3. Conclusion

The Emerald Network of Europe is an ecological network comprising Special
Areas of Special Conservation .

Ecological network is a system of interconnected territories subject to
management, monitoring and accounting. The purpose created under the Berne
Convention Emerald Network is to ensure the long-term survival of species and
natural habitats (habitats or habitats) that require special conservation measures (eg
falcon falcon or loose coastal dunes).

Inclusion of territories in the Emerald network is based on the so-called
biogeographic approach. The biogeographic approach means that the assessment of
the adequacy of designated areas of the Emerald network for the long-term
conservation of species and habitats is carried out within biogeographic regions.

The territory of Ukraine is divided between the continental biogeographic
region (approximately coincides with the Polissia and Forest-steppe climatic zones),
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the steppe (coincides with the Steppe climatic zone and the subtropics zone in the
Mountain Crimea), the Alpine (Ukrainian Carpathian), the Pannonian region, and the

Pannonian .
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CHAPTER 2. DISTANCE LEARNING METHODS
METHODS OF DISTANCE RESEARCH

2.1. Distant research methods

The geoinformation system is a modern computer technology that allows you
to combine the model image of the territory (electronic mapping of maps, diagrams,
cosmic and aero-images of the earth's surface) with tabular type information (various
statistical data, lists, economic indicators, etc.). Also, the geographic information
system is understood as a system for managing spatial data and associated attributes.
More specifically, it is a computer system that enables the use, storage, editing,
analysis and display of geographic data[45].

Geographic information technologies, GIS technologies are the technological
basis for the creation of geographic information systems that enable their functional
capabilities to be realized.

Distinctive feature of geographical information systems is the presence in their
composition of specific methods of analysis of spatial data, which together with the
means of input, preservation, manipulation and presentation of spatially coordinated
information form the basis of technology of geographical information systems, or
GIS-technologies. It is the existence of a set of capable of generating new knowledge
of specific methods of analysis using both spatial and non-spatial attributes, which
determines the main difference of GIS technology from technologies such as
automated mapping or automated design systems[46].

Remote sensing of land is a way of obtaining information about the earth's
surface and objects located on it by registering electromagnetic radiation that is
reflected from them, without direct contact.

Quite often, talking about remote sensing, involves removing the Earth from
outer space. To date, in the space there are dozens of different types of devices that

perform data collection using various remote methods[47].
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Among them, commercial vehicles, whose images are available for use not
only to government and military structures, but also to a wide range of users
worldwide, play a significant role.

Data obtained through remote sensing of land from space and airborne, are
widely used in various fields of activity: creation and updating of maps; inventory,
planning and management of territories; ecological and environmental monitoring;
estimation of the state of crops, forecasting of the crop; forest control, monitoring of
felling and forest fire consequences assessment; observing and forecasting weather,
controlling climate change; prediction and observation of natural disasters; geological
exploration, exploration of minerals; study of atmosphere and world ocean[48].

Within the study of the earth's surface there are various problems associated
with anthropogenic and natural changes in environmental conditions. Some of these
conditions can be detected directly by space images, others only by indirectly
identifying interactions, some require analytical means of research.

The ecological informativeness of the same materials of space photography is
diverse for various natural objects, as well as the methods of remote sensing that are
used to obtain this information.

The most complete concept is studied for plants, that is, their requirements for
abiotic environmental conditions and reactions to anthropogenic influence are known.
Since vegetation i1s the most vivid indicator of the ecological state of natural
complexes of different hierarchical rank [49].

Geographic information technologies, GIS technologies are the technological basis
for the creation of geographic information systems that enable them to realize their
functional capabilities. Distinctive feature of geographical information systems is the
presence in their composition of specific methods of analysis of spatial data, which
together with the means of input, conservation, manipulation and presentation of
spatially-coordinated information form the basis of technology of geographical
information systems, or GIS-technologie. Remote sensing of land is a way of

obtaining information about the earth&#39;ssurface and objects located on it by
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registering electromagnetic radiation that is reflected from them, without direct
contact. Data obtained through remote sensing of land from space and airborne, are
widely used in various fields of activity: creation and updating of maps; inventory,
planning and management of territories; environmental and environmental
monitoring; estimation of the state of crops, forecasting of the crop; control of forest
condition, monitoring of felling and assessment of the consequences of forest fires;
observation and forecasting of weather, control of climate change; prediction and
observation of natural disasters; geological exploration, exploration of minerals;
study of atmosphere and world ocean [50].

Ecological informativity of the same materials of space photography is diverse
for various natural objects, as well as remote sensing methods used to obtain this
information. The most complete concept is studied for plants, that is, their
requirements for abiotic environmental conditions and reactions to anthropogenic

influence are known.

2.2. Justification of the choice of maps and their pre-processing

The use of remote research methods enables the processing of space images of
medium and high spatial resolution, revealing the smallest details of landscape
changes, caused in particular by human activity. The subject of study is the territory
of development of mining and extraction of uranium industry. Uranium deposits in
Ukraine are being developed underground in large volumes and are therefore fairly
considered as objects of environmental and radiation hazards for the environment and
public health. The main extraction of uranium ores is carried out in the Kirovograd
region - Ingulskaya, Smolinskaya and Novokonstantinovskaya mines[51].

The use of remote research methods is the most advantageous option because
access to objects of study is impossible due to the danger of the object and the

complex system of organization of mines.

29



The study of the state of natural complexes will be based on the study of

ArcGIS geographic information program. These programs are public and reliable.

Preprocessing is mapping, tracking, and digitizing [52].

First, we tied the map, for this we determine the exact coordinates of the

studied place, and translate them into decimal numbers.
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Fig. 2.1. the process of binding the card to the location of the object
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2.2. The task of studying the state of landscapes of urbanized territories

using multispectral space images

According to the results of specialized processing of multispectral space
images, it is possible to determine the total area of projective vegetation cover,
determine its quantity and qualitative state.

Objective assessment of vegetation is an effective tool for environmental
display of a natural urban environment and a description of the overall quality of life
in the city.

But to date there has not yet been developed a holistic integrated method or
geoinformation technology that would allow to objectively, reliably and promptly
assess the vegetation state of urbanized territories on the basis of a definite single
integral indicator that would take into account not only the quantity but also the
quality of plantings.

The use of data and methods of remote sensing of the Earth (DZZ) allow to
identify and map the processes of changing geosystems under the influence of
anthropogenic activity. The results obtained by remote sensing methods and
confirmed by ground measurements are the most reliable. At the same time, they are
designing nature reserve fund (PFP) assets based on them, especially in conjunction
with space digital imaging technologies [53].

The study is based on the open source software QuantumGIS (QGIS) and
ArcGIS Online Web App. A raster format map was created, locations of uranium
industry objects were identified, and borders of biogeographic regions of Ukraine
were identified [54] .

In the first stage, a project was created in the WGS 84 / UTM metric 36N
EPSG coordinate system 36N EPSG: 32636 and a map of biogeographic regions of
Ukraine was uploaded. The following is a spatial anchorage of the image using the

software modules.
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In order to assess the state of the natural complexes in the studied area, a
number of scientific studies are required in accordance with the research scheme

presented in fig. 2.1.

Fig. 2.2. General scheme of research

The basis for further research should be the development of classification
parameters and the construction of map of changes on their basis for remote
evaluation of vegetation. On the basis of the conducted analysis, the integral
quantitative indicators of the vegetation state, which can be calculated remotely, are
determined. Also, explore the processes of changes in geosystems and draw
conclusions about their resilience [55].

The main advantage of GIS against other information technologies is contained
in a set of means of creating and merging databases with the capabilities of their
geographic analysis and visual visualization in the form of various maps, charts,
diagrams, direct linking each other with all attribute and graphic data. GIS allows you
to display and analyze information with new methods, to identify the latent

interconnections, examples [56].
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The methods of remote sensing of the earth that are widely used for solving
ecological problems, in particular, map creation and updating, are analyzed.
inventory, planning and management of territories; ecological and environmental

monitoring; geological exploration, exploration of minerals.

2.3 Conclusions

The use of Earth remote sensing data for mineral exploration, the study of the
tectonic structure of the region and its geodynamics, including neotectonics, is
becoming increasingly widespread in geological forecasting and modeling

organizations.
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PO31JI 3. ENVIRONMENTAL ASSESSMENT OF UKRAINE
EMERALD NETWORK OBJECTS IN THE URANIUM EXTRACTION
AREA

3.1. General characteristics of the study area

Ukraine has the largest resources and reserves of uranium ore in Europe.
Uranium deposits are located within the Kropyvnytskyi region in the deposits of the
Ukrainian Shield. The biggest environmental problems arise from environmental
pollution during the extraction and processing of radioactive ores. For many years,
landscaping complexes have changed in the area of operation of uranium mining
enterprises [1].

The central regions of Ukraine were taken for the study, namely Kamianske,
Smolino Village (Kropyvnytskyi Region). Neopalimivka (Dnipropetrovsk region).
Among the main biotopes of the region are: wetlands, steppes and forests.

The biotope distribution by vegetation types within natural zones is analyzed. It
has been found that forest steppe and wetland habitats are best represented in all
areas. In specified territories, biotopes are to a large extent protected within the limits
of the Nature Reserve Fund of Ukraine. It is a national reserve of the Kamensky
coastal and river complex and the Neopalimivka Village Dendrology Park. However,
the analysis revealed that there are a minimum number of emerald network objects in
the Kirovohrad Oblast.

In the territory of the eco-corridor is represented by only one natural core
Kamyansky coastal-river complex [5].

The customer includes the territory of the previously established ornithological
reserve of the local value of the "Float of the Bazavluk River", which despite this
formally remains registered in the official register of the NRF objects of the

Dnipropetrovsk region.
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Fig. 3.1. Location of study objects
There are also two nature monuments within the reserve - the Picturesque
Canyon on the Kamianets River in Tokivsky Granites and the Waterfall on the
Kamianka River, which retain the status of individual monuments while being

elements of the reserve.

3.1.1. The city of Kamianske

The report of the territory of the National Nature Reserve "Kamyansky coastal
and river complex" includes the following sites of the NRF of Ukraine:

* Ornithological Reserve of the local significance of the "FloatersBazavluk"

* Hydrological siteNatural value "Waterfall on the Kamenka River"

* GeologicalNaturalNational Value "ScenicCanyon on the Kamenets River in
the Toki Granites"

According to the physical-geographical zoning, this area belongs to the steppe

zone. However, the presence of river valleys determines the mosaic character of the
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relief, the varied soil, the diversity of vegetation, which in turn contributed to the
formation of a rich animal world.

The peculiarity of this area is the processes of xerophytization and
halophytization, which affect the distribution of herbaceous and woody vegetation.
The right bank of the Kamyanka River, which is a part of the reserve, is elevated and
occupied by medieval hardwood stands, fragments of steppe vegetation have been
preserved on the open tops of hills. The main areas of the reserve are floodplains -
swamps, meadows, deciduous forests. Along the valley of the Kamyanka River,
which has a winding nature, and around the old women, coenoses of high-altitude
bogs are formed, dominated by common and rugose narrow-leaved, with an
admixture of salt-loving hydrophilic species (seaweed, Tabernemontan plague). For
the flooded areas, 2—3 layers of hydrophytes are characteristic. The highest tier is
formed by the indicated species, the second tier is composed of representatives of the
cereal family (large petal, common mullet), umbrella (milestone broad-leaved, omega
watery), shamrock (verbose weevil), labia (myopia). Water, cleaner swamp), third
tier - forget-me-not swamp, marshmallow swamp. In the coastal water area, groups of
common air are sporadically distributed.

Water and coastal-water complex is typical. Of the rare species, an aquatic fern
of salvinia floating and a water lily were discovered, the groupings of which are
included in the Green Paper of Ukraine.

The fauna of the four-legged vertebrate water-swamp complex of the reserve is
rich and represented by 84 species. Birds form the main nucleus of this coenosis - 74
species, of which up to 40 can be found in the breeding season. Extremely high
numbers in this period reaches the fox. Numerous nightingale and meadow reeds are
also numerous in breeding wetlands. A special feature of the reserve is the unique
breeding stock of black ruffles now. Common in breeding season are the Chomga,
Boogie, Bugachyk, Quack, Heron ore, Mallard, Cricket, Moons, mahogany, Little
hen, Pashtushk, Water hen, Small snapper, Black, Carrier, Snipe, Terns - Black and
small, swallow, swallow, mustache, cane - pelvic and thrush, strap, white flap. The

low-abundance groupings include the foxglove, the mute swan, the gray goose, the
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broad-legged, the tail-worm, the red-headed mob, the common martin, the river tern,
and the blue-tailed fish. Rare are the black-nosed nigger, the whistle tear, and the big
heron.

Typical wetland mammals are represented here by a few species - common,
mullet, watering water, raccoon and otter. Amphibians are represented by two
widespread and quite numerous species here - the frog lake and the red-bellied
spring. As for the herpetofauna of the water reserves of the reserve, in addition to the
turtle marsh and common snapper, which are characteristic of these biotopes, there
are also water aquifers.

The vegetation of meadow ecosystems is dominated by halophilic groupings,
dominated by the Southern Bug kermak, Bessa-slave dandelion, Gerard's shtick, leafy
and leafy flowering.

The vertebrate meadow fauna has up to 39 species. Birds are represented by 29
species, of which about two dozen species can be found in breeding season. The most
numerous on the meadows of the reserve are yellow, coated meadow and reed oat.
Quite common habitants of meadow-steppe lands of the sanctuary are partridge gray,
quail, derkach, gull, herb, common bee, field lark, blue-collar, river mare, yellowfin
tuna and meadow-grass. The group of small birds of these ecotopes consists of
species such as marsh owl, larks - steppe, crested and small, coated black-headed,
mare, lentil and millet. Occasionally, in the breeding season, moons and meadows are
common.

Typical mammals are represented by 8 species, the most numerous of which
are the Eastern European, the mouse, and the hare. The few here are the commoner
and the hamster gray. Occasionally there are small squirrels, common hamster and
steppe.

The amphibian and reptile classes are represented by each one of the
widespread species - Burdock and Lizard. On sandy areas of the meadows, it is
possible to find a lizard of multicolored and large lizard.

In the southeastern part of the reserve, Kamyanka River adjoins an array of

deciduous forests. The tree tier is formed by an oak common, tall ash, Tatar maple,
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field maple. The shrubbery tier is not expressed. The grassy cover is sparse, spotted,
represented by a star-shaped cerebrospinal, a spotted grungy, a sedge of Mikel, places
with anthropo-film species (nettle two-domed, city gravity, deaf nettle purple, etc.).
In the area where the valley of the Orel River forms a loop in the south, artificial pine
plantations are growing. their grass cover is formed only partially and includes a
number of meadow-steppe species.

On the tops of the hills on the right root bank of the Kamianka River, the
remnants of the steppe vegetation, including fragments of groupings of wetland
grasshoppers, and small populations of some typical steppe species - tadpoles of St.
John's wort, shingles of early, ferret, and lily of the valley, were noted. ordinary and
hairy, which are characteristic of the southern part of the region, and in other areas
are widespread.

The forest faunal complex of the reserve is characterized by the largest variety
of forms and is represented by at least 94 species of vertebrates. Particularly diverse
are the birds of this complex, numbering up to 79 species, including 59 breeding
species in the breeding season. The dominant ones in this period, as in most such
biotopes, are finches, blackbirds, blackbirds. About 40 species of birds are quite
common in the forest biotopes of the reserve, in particular, the hawk, the common
buzzard, the buzzard, the owls - gray and ears, the dormouse, the odud, the marsh nut,
the tit - the big and blue, Sheepskin is yellow-billed, wood-bark, black-legged magpie
and others. The few species that inhabit the forest plantations include the hawk, the
common hawk, the woodpecker - the green, the gray and the small, the long-tailed tit,
the shrub reed, the white-tailed flycatcher, the gray flycatcher, and the gloryhole.

The mammals of the forest complex are represented by 8 species, of which
only the ore are numerous. Extraordinary inhabitants are common and small bugs,
forest marten, roe deer, ferret. Occasional squirrel and elk come across.

From amphibians, common ferns are common, frogs are sharp-headed and
herbaceous; in some places, the common toad is gray and the newt; Of the typical

reptiles in the forests, only the lizard is viviparous.
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In total, the current fauna of the reserve has about 248 species of vertebrates:

birds - 192, mammals - 41, reptiles ~ 5 and amphibians - 10 species.

Table 3.1.
Objects of the NRF near the city of Kamenskoe
; Number The name of the object Type Location
3/m
National Value - 1
| 1 Kamiansky Landscape reserve
Local Value - 3
5 1 Basavluk River Float Ornithological reserve Apostolic district
; 2 Waterfall on Kamyanka River
Hydrological monument of nature
; Canyon on Kamyanets River in Tokyo
4 Granites

Due to the large number of industrial enterprises, the environmental status of
Kamiansky is rather poor. The city is among the ten cities in Ukraine with the highest
amount of harmful emissions. According to the Central Geophysical Observatory, the
atmospheric pollution index in Kamiansky is rated as “very high” [6].

Due to the large volumes of wastewater discharges by the enterprises of the
city into the Dnieper River (only the Dniprovsky Metallurgical Works discharges
more than 120 million cubic meters annually), there are problems with providing the
city with clean drinking water. The territory of the former Prydniprovsk plant stores
more than 30 million tons of radioactive waste from uranium ore processing.

In 2008, an interagency commission was set up to address Kamyansky's

environmental problems [7].
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2.1.2. Neopalimivka

Neopalimivka is a village in Ukraine, in the Kropyvnytskyi district of
Kirovograd region. Local self-government body - Pervozvansk village council. The
population is 40 people.

Mine "Ingulskaya" - an enterprise for the extraction of uranium and thorium
ore. Structural subdivision of the ore mining and processing combine. Established in
1967 [8].

The modern collection of the park's dendro-flora includes about 230 species,
varieties and forms of trees and shrubs that represent the flora of Europe
(overwhelmingly, including different regions of Ukraine), the Caucasus (5 species),
the Far East (7), and North America (33 ), China (11), Japan (8), Central Asia (9),

Siberia (6 species).

HEONanuMIBKa

Fig. 3.2. Object of NRF and uranium industry

The basis of the park's dendroflora is angiosperms. The plantations of the park
are dominated by representatives of families of pink (about 25% of the total species
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composition), maple, walnut, willow, honeysuckle. The special decoration of the park
are decorative bushes (about 100 species) of the genera Spirea (10 species), lilac (4
species, 7 forms), Weigel (2 species), eco-chord, forzia and more. The coniferous
collection is represented by 21 species and 9 forms from pine and cypress families:
pine (5 species), spruce (3 species, 6 forms), juniper (3 species), thuja (2 species, 2
forms).

The presence of a large number of stumps, dry branches contributes to the
settlement of xylotrophic fungi of the genus Mycenae, pluti, folio, slurry and others.
In places, oaks are damaged by trumpet mushrooms - the liver, the trout flat, the false
bast, the sponge, and the poplar - the hull scaly. Interesting rare finds include honey-
brown mushroom (on meadows), woolen, summer honeycomb (in birch planting),
larch buttercup (in larch plantations). There are poisonous mushroom species
growing in the park - red fly agaric and pantherpy, brick-cherry and gray-yellow,
mushroom red. As the park is located near the industrial area of the city, mushroom
picking is not recommended.

The diversity of the dendroflora and terrain of the park contributes to the
formation of rich fauna. There are 148 species of terrestrial vertebrates in the park.
The largest number of species is represented by the class of birds.

The most numerous are the group of forest birds (71 species). In all parts of the
forest plantations you can see and hear the finches, big tits and sheepdog. Often there
are specimens, cuckoos, woodpeckers - big colorful and Syriac, Ivolga, jay, magpie,
blue tit, crimson, robin, nightingale, blackbird, songbird and chickweed, sluts -
blackhead, gray and redhead, willow, sheep and gooseberry -bush, green, snap, bone-
gnawing, common oatmeal and hook. Species with small numbers - Common
Necklace, Horsehead, Woodpeckers - Green and Gray, Crow Gray, Undergrowth,
Gloryhole, Flycatchers - Gray and Spotted, Woodpecker, Shrimp and Hemp
Occasionally nested (marked) nesting and birch. Of the 22 species of birds that live in
the wetland ecotope of the park, namely on the ponds, there are frequent mugs,
mallards, hens - small and water and canebirds, occasionally - coot, harp, mare, and

white squirrel.
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The fauna of meadow-steppe areas is depleted and has 11 species. These are
birds such as the lark of the field, wait for the black-headed, the common stone, the
splash of yellow and the partridge gray. Of the mammals, 22 species have been
recorded in the park, including: squirrel, brown tooth — normal and small; in the
spring, there were occasions of moose and roe deer activities. Water and muskrat are
settled in the ponds. On the meadow-steppe sites there is a hare of Rusak, the wolf is

Eastern European.

2.1.3. Smolino in the Kropyvnytskyi region

The largest enterprise located near the village and is the main employment
center of the population - the Smolensk Uranium Ore Mine, which is part of the state-
owned enterprise East Ore Mining and Processing Plant (VostokHZK) [10].

In October 2010, Ukraine's Nuclear Fuel and TVEL signed an agreement on
the construction of uranium ore processing enterprises in Ukraine.

The commission for the selection of the site for the location of the enterprise
for the production of nuclear fuel for the VVER-1000 reactors at the final meeting on
August 18, 2011 recommended to place the facility in the area of Smolino
(Maloviskivskyi district of Kirovohrad region). This decision is stated in a press
release on the site of the state concern "Nuclear Fuel of Ukraine".

This decision was made on the basis of the study of three possible sites: in the
area of Yellow Waters (Dnipropetrovsk region), Slavutichi (Kiev region) and Smolin
(Kirovograd region) [11].

The territory contains a large number of NRF sites, and a very diverse flora and
fauna of the territory.

The forest vegetation is represented here by typical medieval natural forests.
They occupy the middle and lower parts of the slopes, the bottom is occupied by
groups dominated by common juniper, which has a wide range and attests to the

hydraulic regime of fresh oak.

42



Table 3.1.

Objects of the NRF near the city of Smolino

Square, | Administrative location and location
i Name object Category, status ha of the NRF facility
2 3 4 5
Krasnopilska landscape reserve of local 50,0 Malovisky district, Krasnopilka village
1 | Beam importance
“Wicker botanical reserve of local 5,0 Malovysk district, village. Wicker
2 | Tashlik” importance Tashlik
Birzulov hills a comprehensive natural 1,70 1 km north of the village. Komsomolsk
3 monument of local
importance
“Protection a botanical natural 14,0 territory of Onikievsky state forestry
band 17 monument of local 600 m. north of the village. Onikiyevo
4 importance Onikiyevo forestry square 32 type 1-11
“protection a botanical natural 16,0 Onikiyevsky forestry kv.32 type 1-11
5 | band Ne2” monument of local
importance
“Protection a botanical natural 9,4 territory of Onikievsky state forestry
6 | band 3” monument of local 600 m. north of the village. Onikiyevo
importance Onikiyevo forestry square 32 type 1-11
“Protection a botanical natural 4,1 Onikiyevsky forestry kv.32 type 1-11
7 | band 4” monument of local
importance
Oman is tall a botanical natural 2,0 southern outskirts of the village
8 monument of local Lutkovka
importance
Cascades a geological site of nature of | 2,5 3 km. southwest of the village. Pale
9 local importance
“The origins of | landscape reserve of local 2,5 0.5 km from the village.
10 | the Mala Vysya | importance Lutkovka
River”
Karpenk Krai landscape reserve of local 164,2 between the villages of Maryanivka,
11 importance Kovalivka, Veselivka
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The upper tiers of the stands form the common oak, the heartwood and small-
leaved lindens, the maple acutiform, and in the higher areas there is a considerable
participation of the common ash. In the second tier, the pear is wild, mountain ash,
and apple orchard. Its dominant is the maple field. The undergrowth tier is thinner. It
is formed by common hazel shrubs, warty and Euro-pei berries, and sometimes Tatar
maple [12].

The grass cover is well developed and has a clear tier structure. In some areas,
it is spotty in nature, as individual clumps form different species: the starfish are
forest, the tinnitus is oak, the perennial perennial, the common eagle, and the smell of
odor. The slopes of the elevated areas under the Yasen are dominated by the
Mediterranean species of the Mikeli sedge. Among other things, there are quite often
the common jellyfish, European ungulates, grunts, grunts, woodland, common grass,
common lily, lily of the valley, spreading hills, bellflowers and towers, bell spring
and others.

Sinusia of early spring ephemeroids are quite numerous - the snowdrops of the
Siberian, the shoots of the compacted, the anemogs of the jaundice, the wheat of
spring, the asterisks of yellow. In the composition of the spring flora are
characteristic for such coenoses tulip oak and crow's eye ordinary.

The forest areas of the reserve are marked by the largest species of various
terrestrial vertebrates (up to 100 species), among which birds represent the largest
number of species - about 83. During the breeding season, up to 58 species can be
threshed here. Among the most numerous inhabitants of the forest are finches, big tit,
common bunting and sheepdog. Typical representatives of forest biotopes are
dormouse, black-headed, woodpecker, blackbird, blackbird and songbird, black-
headed and gray glory, robin, costar-rhizome, greenhorn and several others. The few
populations within the reserve are typical for the hawks of large and small, the
hawthorn, the owl, the woodpecker, the yellow-bellied sheep, the shrub cane, and
others. Among the rare birds of the reserve during this period can be noted medium-
sized woodpeckers, long-tailed tit, white-tailed blackbird, spring shepherd and garden

oat.
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Typical inhabitants of the forests are common and small, roe deer. Seldom
come across marten, ferret, squirrel and nightshade.

From amphibians, you can often find common shark and frog. The reptiles here
are represented by the lizard viviparous and the viper common.

The steppe areas on the territory of the reserve represent the typical for the left-
bank forest-steppe flora and the vegetation of the grass-and-pole-and-grass steppes.
On the slopes, there is a grouping of thin-leafed narrow-leaved with a typical floristic
nucleus, consisting of crested combs, Welsh shellfish, steppe Timothy, creeping
creep, sedge early, medium-sized plantain, yellow-tailed liliaceae, shanty-flowering,
ordinary cutter, Romanian alfalfa, potato iron, etc. Significant clumps form the
Marshall Thyme, St. John's.

The meadow-steppe faunal complex has up to 33 species of vertebrates. Birds
are represented by 25 species, of which up to 20 species can be found in breeding
season. The most numerous of the latter are yellow and oatmeal. Often in the summer
you can find quails, field larks, seagulls, gulls, bluetongs, prairie meadows and
others. Wherever there are partridges gray, marsh owl, crested lark, common stone,
lentils and others. They are occasionally noted for the breeding ground, and during
the migratory period, the moons are field and meadow, gray honeysuckle and gogol,
turukhtan, hollow, winged tern, black stork, osprey and magpie.

Waterfowl, muskrat, beaver, common raccoon and otter are noted among the
typical mammal wetlands.

Of the reptiles, the usual inhabitants of the reserve are the marsh turtle and the
common, and the amphibians are represented by a frog by a lake and a red-bellied
spring, which is significantly inferior to the previous species.

Eurytopic and synanthropic mammals and birds significantly enrich the species
diversity of the main wildlife species of the wildlife. In particular, they are such
important hunting species as wild boar, fox, marten, stone. common wolves and
wolves, which periodically visit the territory of the reserve, especially in the fall and
winter. In total up to 236 species of terrestrial vertebrates can be found in the

territory (birds - 179, mammals - 42, amphibians - 10 and reptiles - 5 species).
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Among them, there are 14 species listed in the Red Data Book of Ukraine, 5 species
listed in the European Red List, and 23 regionally rare.

2.1.4. Biotopes of the study area

Comparison of the organic world of individual geographical areas allows us to
distinguish the regions where the organic world is relatively homogeneous, and to
separate them from others, which are significantly different in composition of fauna
and flora. There are some differences in the distribution patterns of plants and
animals due to different habitats, different environmental impacts.

The purpose of this work is to study the technogenically loaded territories of
the central region of the Emerald Network of Ukraine.

The central regions of Ukraine were taken for the study, namely Kamianske,
Smolino Village (Kropyvnytskyi Region). Neopalimivka (Dnipropetrovsk region).
Among the main biotopes of the region are: wetlands, steppes and forests.

The biotope distribution by vegetation types within natural zones is analyzed. It
has been found that forest biotopes of deciduous forests are best represented in all
zones. The tree tier is formed by oak, tall ash, Tatar maple, field maple, dominated by

representatives of families pink, maple, walnut, willow, honeysuckle .

hawk big, buzzard
ordinary, hawk small,
marten forest, ferret

Secondary consumables

finch, black sheep, blackbird, speck, owls - gray and ears,
snooze, odud, swamp nut, tit - big and blue, nuthatch, gloryhole
blackhead, yellowfin sheepdog, woodchuck, blackbird,
blackbird and small, long-tailed tit, shrub cane, white-tailed
flycatcher, gray flycatcher, white-breasted glutton, small-
toothed, roe deer, common squirrel, elk, common buckthorn,
frogs - sharp-headed and herbaceous, lizard viviparous.

Primarv consumables



The tree tier is formed by common oak, tall ash, Tatar maple, field maple, cereal
sprout, grubby oak, Mikel sedge, places with anthropophilous species (nettle
dioecious, city gravity, deer nettle, purple, etc.). barbed iron, semi-colored novel,
conventional and hairy.

Producers

Fig. 3.3. Forest biotope

Wetland biotopes with a predominance of common cane and rugose narrow-
leaved with an admixture of salt-loving hydrophilic species (sea urchin,
Tabernemontan plague) are slightly less detected. For the flooded areas, 2—3 layers of
hydrophytes are characteristic. The highest tier is formed by the indicated species, the
second tier is composed of representatives of the cereal family (large petal, common
mullet), umbrella (milestone broad-leaved, omega watery), mantelpiece (plaquid
verbally), spotted (soft) Water, cleaner swamp), third tier - forget-me-not swamp,
marshmallow swamp. In the coastal water area, there are sporadic groups of common
air. Of the rare species, an aquatic fern of salvinium floating and a water lily were

discovered, the groupings of which are included in the Green Paper of Ukraine [3].

heron ore, marsh
marsh, black shulik,
ordinary roe,

mare of nightingale and prairie reptile (Under the protection
of the Bern Convention), raccoon dog, watering water,
muskrat, common cuttlefish, black tern, blackhead, martin,
bluefish, mallard, teal, mallard, spa shepherd, water hen,
small cock, nigger, carrier, snipe, terns, black and small,
swallow shore, mustache, cane, gray-cheeked frog, lake frog
and red-billed frog, marsh turtle

Primarv consumables
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Producers

Typical 2-3 strata of hydrophytes:

- The first (highest) tier is formed by the common cane and the
corpus narrow-leaved, with an admixture of salt-loving hydrophilic
species (sea urchin, Tabernemontan plague);

- the second tier consists of representatives of the cereal family
(large petal, common reed), umbrella (milestone broadleaf, water
omega), plunae (plaquid verbose), labia (mint water, marsh
cleaner);

Fig. 3.4. Wetland biotope

The vegetation of meadow ecosystems is dominated by halophilic groupings,
dominated by the Southern Bug kermak, Bessa-slave dandelion, Gerard's beetle, and

leaf-flowering and small-flowered.

ferret, steppe
meadow, common
stone, marsh owl

Secondary consumables

yellow floss, prairie meadow and oatmeal reed, partridge
gray, quail, derkach, seagull, herb, common bee, field lark,
blue-collar, river mare, yellow-tailed mallard and
marshmallow, lily-of-the-valley, lily-of-the-valley, common
mare, lentil and millet, Eastern European chowder, baby
mouse and rabbit hare, common man and hamster gray,

ground squirrel small, hamster green, burdock green, lizard
rod, multicolored lizard

Primarv consumables

dominated by halophilic groups, which are dominated by the South
Bermuda kermaid, Bessarabian dandelion, Gerard beetle,

Producers

Sperdiform leaf and small-flowered.

Fig. 3.5. Steppe biotope
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Therefore, it was found out that in the given territories biotopes are to a large
extent protected within the nature reserve fund of Ukraine. It is a national reserve of
the Kamensky coastal and river complex and the Dendrological Park of the village of
Neopalimivka. However, according to research by the National Aviation University,
it was found that in the Kirovohrad Oblasts the minimum number of emerald network

objects [20].

Number of emerald network objects
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Fig. 3.6. Emerald network objects in the regions of Ukraine

Where is UA12 and UA35 of Dnipropetrovsk and Kirovograd regions.

Given that the data in the study area are of high environmental risk, more
attention should be paid to the biotopes of the relevant natural areas.

Ukraine has the largest resources and reserves of uranium ore in Europe.
Uranium deposits are located within the Kropyvnytskyi region in the deposits of the
Ukrainian Shield. The biggest environmental problems are caused by environmental
pollution during the extraction and processing of radioactive ores. For many years,
landscaping complexes have changed in the area of operation of uranium mining

enterprises [23].
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2.1.5. Uranium deposits

The Kirovograd region is characterized by the extraction of uranium ores.

At the moment, only one company - SE “SkhidGZK” carries out a full cycle of
work on the extraction and processing of uranium ores. It is still the only enterprise
that produces Ukrainian uranium, which after cleaning, enrichment and production of
fuel rods at the enterprises of the Russian corporation "TVEL", returns to Ukraine in
the form of fuel for NPPs [51].

Processing of uranium ores and production of uranium concentrate (U308) is
carried out at the Hydrometallurgical Plant in Zhovti Vody (GMZ).

SE “SkhidGZK” consists of two operating mines - Smolinskaya and
Ingulskaya, which by their energy equivalent are equivalent to 60 coal mines (almost
one third of the total Donbass). Ingul mine is working out Vatutin field - project
capacity 460 thousand tons / year, actual - 400 thousand tons / year, and Smolensk
mine is working out Michurin field - project capacity - 500 thousand tons / year,
actual - 400 thousand tons / year [ 52].

The Central and Michurin deposits are located on the outskirts of
Kropyvnytskyi (until 2016 it was called Kirovohrad). The Ingul Mine, which has
been developing these fields, has been operating since 1969, and its reserves are up to
10 thousand tons in terms of enriched raw materials. Underground work at the mine
is conducted at a depth of 300 m.

The Vatutine uranium deposit is located in the village. Smolino of the
Malovysk district of the Kirovograd region. It belongs to the sodium-uranium
formation of hydrothermal-metasomatic deposits. The deposit has been in operation
since 1973. Its reserves amount to about 30 thousand tons in terms of enriched raw
materials [53].

Uranium content is 1.7 times higher than in the Michurinsk and Central fields,
but the most productive part of the field is depleted, mining is currently conducted at

a depth of 640 m.
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The main objective of the activity of SE “EastGZK” is a gradual increase in
production volumes, which requires the commissioning of new prospective uranium
deposits. Such a promising object is the Novokostyantynivka mine of the
Novokostyantyniv uranium ore deposit, which makes it possible to cover part of the
needs of all Ukrainian NPPs [54].

Its reserves are rated as the largest in Europe and ranked fifth in the world by
capacity. Experts say that the development of the Novokostyantynivsky deposit
(Fig.2.2.) With uranium reserves of 100-150 thousand tons. based on the enriched
raw material will allow Ukraine to take the 2nd place among uranium mining
countries of the world, and it was concluded that Ukraine will have enough uranium
for 100 years for 20 reactors at the expense of the resources of Kirovograd region.
Today, the Severyn field is preserved and is in reserve, the Pervomayskoye field has
already been used and the Zhovtoricheskiy field has been discontinued, which is
connected with the unprofitable production of uranium at great depths, even with the
concomitant production of iron ores. Other fields are exploited or prepared for

operation [54]. Uranium ore is mined at the Smolin and Ingul mines [55].

2.2. Radiation state

The negative impact of uranium production on the environment begins with
exploration.

Drainage of fertile lands to mining branches (mines, quarries, mines, dumps,
tailings ponds) leads to disturbance of natural hydrogeological regimes of
underground and surface watercourses, transformation or destruction of the basis of
productive landscape - soil cover [56].

Changing the engineering-geological conditions of the territories that are
within the area of technogenic influence of mining is associated with the violation of
the earth's surface as a basis for engineering structures and communications due to
deformation in areas of intensive subsidence of the earth's surface, loss of agricultural

areas due to removal of mining take her to new places.
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Water inflows contribute to the development and activation of subsidence of
the earth's surface, uncharacteristic of the natural-historical conditions of uranium
deposits, flooding of mines, the formation of lowlands and dips, causes processes of
flooding and flooding.

Extraction of raw materials at uranium mines leads to the formation of large
amounts of radioactive dust. This dust and the emitted radioactive gases can be
released into the atmosphere while venting the mines [57].

In the processing plants, uranium ore is crushed and sprayed, and not only
radioactive dust, but also toxic substances such as vanadium, arsenic, selenium and
the like can get into the air. As a result, the environmental status of the environment
is rapidly deteriorating.

An important factor affecting the ecological environment of uranium deposits
was the creation of a kind of technogenic relief: the formation of underground
produced space, storage of overburden in dumps and industrial waste, in tailings and
more.

In the mining and industrial landscapes there is an energetic restructuring of the
surface, resulting in the formation of the so-called technogenic relief. There are two
types of forms of technogenic relief:

- positive (accumulative) - dumps, heaps, bulk and soaking surfaces;

- negative (produced) - mines, quarries, dredges, etc.

Under the influence of open development there is a complete or partial
destruction of primary vegetation, soils, a sharp violation of biological productivity of
ecosystems. New biocenoses, as a rule, are monotonous and random in composition,
primitive in structure, fragile and often incapable of reproduction. Often, new
ecotopes are digested by organisms, not on soil, but on a specific mineral substrate.

Also open developments cause significant changes in the hydrological regime
of the territory. The quarries themselves consume a large amount of water, which is
associated with the subsidence and depletion of groundwater in areas of existing
quarries, with changes covering areas that are approximately 25 times larger than the

quarry itself. On the contrary, in the lowland areas there is often local waterlogging
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of the territory, which is exacerbated by disturbance of natural runoff by the
accumulated forms of neo-relief. Finally, open-pit mining regions are characterized
by pollution of the natural environment, ie atmospheric air, water, soil and vegetation
by products of weathering of deep rocks, as well as industrial emissions, gases due to
fires on dumps and waste heaps [58].

On the territory of the region there are manifestations of radon and its decay
products, especially in the central part, located on an array of rocks of granitoid
composition with high and high content of scattered radioactive elements of the
uranium-thorium series. This problem is compounded by the use of local raw
materials with a high content of natural radionuclides for construction purposes. The
average radon concentrations in Kirovohrad and the oblast mostly exceed the average
levels.

The behavior of uranium and other elements, both under conditions of long-
term activity of natural exogenous factors and in industrial waste heaps, 1s determined
by various factors. Of course, first of all, it is the degree of resistance of the minerals
containing them to weathering and geochemical features, in part, the migratory ability
of the elements themselves in natural (underground and surface) waters, together with
their ability to precipitate on different geochemical barriers. Further participation of
halos (and flows) of scattering of certain elements (and their associations) depending
on the geodynamics of the area may be different.

First of all it is uranium and thorium. Judging from table 2, the studied deposits
are quite clearly divided into two groups, namely uranium and thorium-uranium. The
first group includes, as noted above, the Michurin field with the lowest thorium

content, the amount of which does not exceed the first g / t here, which allowed Yu.P.
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Table 3.2.1

Some Geochemical Parameters of Uranium and Satellite Elements in Uranium

Deposits
EnemeHT |KOHUEHTpaLIf B|KAapK |MiHiManbHUiA cepeaHin cepeaHin BMICT B XMBUX | KNac
anbbituTax, [3], NPOMWCNOBUIA BMICT BMICT B BMICT y piuKax | opraHiamax Hebe3neyHocTi
Bapiauii (r/7) (r/7) y pyaax (r/7) okeaHi (mr/n) | (mr/n) (r/7) 3rigHo FAK
u 0,4-11128 2,5 300 0,003 0,001 0,013-0,038 1
Th 0,5-200 13 100 0,00001 0,00002 0,003-0,2 1
Ra 0,00028 - 1107
\Y 5-1000 90 100-1000 0,003 0,0001 0,14-2,0 1-2
Ni 4-1000 58 2000 0,002 0,005 0,4-25 2-3
Co 5-100 18 150-370 0,0005 0,03-5,0 2
Cr 5-3000 83 0,00002 0,001 0,075-1,0 2-3
Pb 5-5500, no 1% 16 1% 0,00003 0,001 0,5-8,4 1-2
Zn 0-500, po 1% 83 2% 0,01 6-1500 3
Cu 3-70 47 3000 0,003 2,4-50 2-3
Bi 15, no 0,8- 0,009 0,2-0,3% 0,0002 0,004-0,3 2
1,3%
Ba 5-500, o 650 0,02 0,2-30 3
3200
Be 1-50 3,8 30-400 0,0000006 0,0006 0,0003-0,1 1

Egorov [2] attribute uranium ores of the field to the Tortium. But on the flanks

of the Michurinskoye deposit (North Konoplyanskaya site) it is noticeably increasing,

especially in off-balance ores, ore-bearing albites and host rocks (average 24.6-25.1
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to 64 g/ t), remaining low (9.5 on average) not higher than 19 g/ t,) in albites of ore.
The content of thorium within the Severinovsky deposit is also increased - up to 71.0
g/t

Thorium-uranium can be safely attributed to the Yuriyev, Vatutin and
Novokostyantyniv deposits with a thorium content at the level of minimum industrial,
or even higher - 100 or more g / t. The highest concentrations of thorium (up to 200 g

/ t) were recorded at the Novokostyantyniv field.

Table 3.2.2
Geochemical characterization of the uranium deposits of the Ingul megablock of the
Ukrainian Shield
XimiuHi Poposuwa ypaHy anbbitntosoi popmaii
eneMeHTH
CeBepuHiBcbke | MivypiHcbke | KoHOMNAAHCbKE HOpiiBcbke BaTyTiHCbKe HOBOKOCTAHTMHIBCbKE
BmicT enemeHTiB y r/T
u 1-11128 5-1670 1-2041 1-3506 3-5140 0,4-4470
Ni 30-1000 4,0-12,0 6-100 10-200 30-1000 8,0-11,0
Cr 200-2000 6-38 30-500 5-150 200-3000 18-21
Pb 8-2000 5-810 1-1116 6-1247 18-2995 20-1130
Zn 0-500 0-100 0-200 0-200 34-54
Sr 1-1000 36-161 3-300 25-1626 1-300 210-730
Be 3-50 1-46 0-20 0-30 3,0-4,5

In host rocks, which include unmodified as well as microclinized and
diaphragmed rocks, the amount of uranium varies from the first g/ t to 40-53 g/ t;
this content often exceeds the order of magnitude of the metatherogenic formations of
the USH by an order of magnitude or more. In albitized rocks and ungrounded albites
of the outer parts of the ore zones, the content of uranium on the average on objects
increases in 1,3 - 4,3 times [59].

Onboard content is accepted as a concentration of uranium of 300 g / t (0.03%).
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Its highest content (average of objects 0.08-0.24%, in individual samples up to 0.5-
1.11%) 1s characterized by albites with superimposed productive mineral
associations, including feribiotic, ankerite, hematite and uranium minerals .

According to our data, the contrast of ores (the ratio of the average content of
uranium in ores and host rocks) varies from 77-84 (Yurievskoye and Michurinskoe
deposits) to 115-130 (North Konoplyanskoye and Vatutinskoe), reaches 302-376
(Novokostyantynivskoye). According to the calculations of Yu.P. Egorov, owing to
the degree of concentration of uranium (KKU = 72) ores of the Michurin field are
among the ordinary ones. It can be predicted that albites with non-industrial uranium
content (20-300 g / t) will end up in dumps with a high probability of negative
environmental impacts [60].

In addition to the two major radioactive elements, the analyst also records the
presence of radium here. The order of the content of radium in albitite ores can be
estimated by the example of the Michurin field. This assessment is based on an
experiment conducted by KP Kirovgeology in mining, where according to Yu.P.
Egorova, the average content of Ra in ores is 2.8 - 10-4 g/ t.

More important is the behavior of radium in natural waters, especially to our
surprise, the correlation between uranium and radium with deuterium is very
different. In aqueous halos, the scattering of Ra around uranium deposits is closer to
the ores, whereas U migrates substantially further.

Within the settlements of the region and Kropyvnytskyi there are large heaps
of rocks and off-balance uranium ore from the surface of which radon exits.
Considering that uranium elements have a dusty shape, they can be spread over
long distances.

Take the example of Kropyvnytskyi District, which houses the Ingul and
Central mines, near which there is a valuable natural object like the Dendropark,
which contains up to 236 species of terrestrial vertebrates (birds - 179, mammals - 42
and amphibians - 10 and reptiles). - 5 species). Among them, there are 14 species
listed in the Red Data Book of Ukraine, 5 species listed in the European Red List, and
23 regionally rare [61].
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Considering the distance between the objects, the speed and the direction of the
wind, by constructing the wind of the terrain, we can see that the wind is heading
west [63].

The size of the uranium fractions are small enough, dusty forums that can
easily be transported over long distances. From the graph below, we can see that the
wind direction is directed toward the Dendrological Park, which is the site of the
PFP, throughout the year.

Table 3.3
Wind direction for 2019 in Kropyvnytskyi district

Hanpsmok BiTpy (K-Tb AHIB)
Micsup I Ix.- IIn.- H IIn.-3 IIn.-c 3 C Bceworo
3 c JIHIB 3a
MicAIb
1 ciyeHb 7 4 7 4 3 1 3 2 31
2 NoTUn 2 3 5 5 4 1 4 2 28
3 6epeseHb 7 3 1 3 8 - 10 |- 31
4 KBiTeHb 4 6 2 8 - 2 - 8 30
5 TpaseHb 8 5 5 2 2 2 - 7 31
6 yepBeHb - 1 - 8 1 10 2 8 30
7 nMneHb - 2 - 5 10 - 14 - 31
8 cepneHb 3 1 2 9 9 5 1 1 31
9 BepeceHb 3 - 3 6 6 1 8 3 30
10 >KoBTeHb 7 4 2 5 3 - 2 1 5uw
I tnne
11 nuctonag, | 7 - 7 1 2 2 1 10 30
2019
12 rpygeHb 2 6 - 3 1 6 - 6 30
2019
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Table 5.

Wind speed averaged over seasons (m/ s)

CesoH Cepenns 3a
CE30H

Jlito 4.7
Ocigb 4.7
3uma 59
Becna 53

Cepenns 3a

pik 5.2 m/c

Fig. 3.4 Wind rose of Kropyvnytskyi district

2.3. Conclusions

Therefore, the study area is located in the center of Ukraine, between the
Dnieper and Southern Bug rivers, in the southern part of the Dnieper Heights.

Due to the large number of industrial enterprises, the ecological status of the
territory is quite poor. The city of Kamianskoe, for example, is among the ten cities

in Ukraine with the highest amount of harmful emissions.
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The territory contains a large number of PFP sites, and a very diverse flora and
fauna of the territory.

Considering that the study area data are of high environmental risk, more
attention should be paid to the biotopes of the relevant natural areas.

On the territory of the region there are manifestations of radon and its decay
products, especially in the central part, located on an array of rocks of granitoid
composition with high and high content of scattered radioactive elements of the
uranium-thorium series.

Extraction of raw materials at uranium mines leads to the formation of large
amounts of radioactive dust. This dust and the emitted radioactive gases enter the
atmosphere during the ventilation of the mines. Which causes a threat to natural

objects.
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CHAPTER 4
OCCUPATIONAL HEALTH

4.1. Existing and potential harmful and dangerous production factors in
the specialist's working area at the laboratory of the Earth Aerospace Research
Center

Work is carried out using a personal computer (PC). Therefore, the specialist
conducting the research may be exposed to such dangerous and harmful production

factors as physical and psychophysiological [77].

4.1.1. Physically dangerous and harmful production factors

* Increased level of electromagnetic radiation.

The sources of action for this fact are the power grids and the computer. The
power sockets used are made to European standards, but they do not provide the
required contact with the grounding conductor of the power cord of the computer.
Displays designed on the basis of an electron beam tube are sources of electrostatic
field, soft X-ray, ultraviolet, infrared, visible, low-frequency, ultra-low and high-

frequency electromagnetic radiation (EMR).

Low frequency radiation, in the first place, adversely affect the central nervous
system, causing headaches, dizziness, nausea, depression, insomnia, lack of appetite,
the emergence of stress syndrome, and the nervous system responds even for short
duration of exposure to weak fields: hormonal state of the body, disrupted brain

currents.

Low-frequency electromagnetic fields can cause skin diseases (acne,
seborrhoeic eczema, pink lichen, etc.), diseases of the cardiovascular system and the
gastrointestinal tract, affecting white blood cells, causing them to develop, or cause
tumors, malignant [84].

Duration of the influence of the factor: constant throughout the working day.
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* Increased level of ionizing radiation

The source of this type of exposure is a PC monitor. This fact influences when
the specialist is very close to the computer monitor [84].
Duration of exposure: constant throughout the working day.

* Increased workplace noise

The work of technology, in particular PCs, and the human factor can cause

increased noise at a specialist's workplace.

PC noise sources are primarily fans mounted on video adapters, processors,
power supplies, and also a hard drive. In general, the magnitude of a given factor can
reach 60 dB, which is commensurate with the noise on motorways and can lead to a
deterioration of mental activity, attenuation of attention[84].

Duration of the factor: periodic.

* Insufficient illumination of the working area

The result of working in poor lighting conditions may be visual fatigue,
impairment of vision. And the performance of visual work, especially long and
intense, with insufficient quantitative and qualitative characteristics and parameters of
illumination can lead to the development of a number of disorders and diseases of the

visual organ.

The most commonly observed disorders and defects of vision, such as myopia
(false and true - myopia), myopia (true - hypermetropia and senile - presbyopia). In
some cases, the early development of presbyopia is sometimes seen as a conditioned

or occupational pathology.

In the case of impaired functioning of the visual system of the body, changes in
adaptation (the process of adjusting the eye to brightness, color or end state of this
process), accommodation (the process of focusing the eye, which provides maximum
visual acuity when changing the distance to the object of distinction).

Duration of the factor: periodic depending on the time of day.
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* Increased air temperature in the work area

Since the work space has a small area (approx. 20 m2), where a large number
of work equipment, including 5 computers and other office equipment are located,
there is a risk of an increase in the temperature of the air in this room up to a value

greater than 25 [78].

4.1.2. Psychophysiologically dangerous and harmful production factors

* Physical overload

Working at a computer is characterized by considerable static physical activity;
insufficient locomotor activity at high local dynamic loads attributable only to the
hands; tensions of the sensory apparatus, higher nervous centers, which provide
functions of attention, thinking, regulation of movements.

This type of work can lead to a number of painful symptoms, which are
combined by a common name - the syndrome of long-term static loads (SDSN).
SDSN can manifest fatigue, stiffness, pain, convulsions, numbness, etc., localize in
different parts of the body (neck, back, arms, legs, etc.) and occur individually with
different frequency (never, rarely, episodically, daily).

Working position "sitting" is provided with static work of a considerable
amount of muscles that is very tiring. With this position, the body of the muscles of
the legs, shoulders, neck and arms are in a shortened state for a long time. As the
muscles do not relax, their blood circulation deteriorates. Nutrients transmitted
through the blood flow to the muscles quickly enough, but in the muscle tissues
accumulate breakdown products (eg, lactic acid). As a result of such phenomena, pain
may occur.

* Nervous-psychological overload

The main load falls on all elements of the visual analyzer. The constant intense
gaze on the display screen reduces the frequency of blinking.

This deteriorates the moistening of the surface of the eyeball with tear fluid,

which protects the cornea from drying out, dust and other contaminants. This can lead
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to the appearance of the so-called Sikka syndrome: the cornea dries and blurs, until
blindness occurs.

The result of intense visual work at the computer can be not only impaired
visual function, but also the occurrence of headache, increased nervous and mental
stress, decreased performance.

The dazzling effects of luminaires that illuminate the workplace with PCs are
greater than others because the user's line of view when working with the screen is
almost horizontal, resulting in a reduction in the angle of the various dazzling sources
(lamps, windows, etc.) and, accordingly, to the increase in blinding. Increasing the
interference of direct brightness, enhanced by adapting the user to the often low
brightness of the screen, can cause not only asthenopic phenomena but also
functional disorders [79].

* Monotonous work, mental overload, emotional overload

The work is characterized by the completion of one-of-a-kind tasks, constant

focus on solving a certain problem.
Central nervous system (CNS) disorders are caused by:
—Informational brain overload combined with time deficiency;
—Qreat visual and nervous-emotional stress;
—Hypodynamia;
—Monotony;

—High responsibility for the end result;

Impact factor: periodic, long-lasting.

4.2. Measures and remedies to protect people from the effects of harmful
and dangerous production factors, ways to prevent dangerous situations in the
working area of the specialist in the laboratory of the Scientific Center for

Aerospace Research of the Earth

* Protection against electromagnetic radiation:
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For the purpose of preventing adverse effects of electromagnetic radiation, the
admissible levels, which are regulated by the Order of the Ministry of Health of
Ukraine of 23.08.1996 No. 239 [80], must be switched off with no computer or other
equipment.

* Protection against ionizing radiation:

In order to prevent unsafe exposure from ionizing radiation, it is necessary to
provide a tidal ventilation system with at least 5x air exchange. Room cleanliness,

including daily wet cleaning, should also be maintained.

When working on the monitor of the computer, it is recommended to use
protective goggles ZP5-90, which are covered with a semiconductor lead, which

weakens the intensity of electromagnetic energy.

As an eyepiece perspective, a computer screen can be mounted on the monitor

so that the center is below the level of the user's eyes.

The monitor should be at least 45 cm away and take systematic short breaks of

15 minutes. every 2 hours.

The organization of the work place of the PC user must ensure that all elements
of the work place and their relative location are in conformity.

The area allocated for one working place from the PC must be at least 6 m2,
unless it is provided in the room where the workplace of the specialist is located (it is

4 m2 at a space of 20 m2 with the number of computers).
In addition, the following requirements must be met:

- the workplace of a PC specialist should be located at least Im away from the

walls;

- the distance between the side of the computer and that of the adjacent PC

must be at least 1.2 m.

Noise protection:
To reduce the noise levels in the working area of the specialist it is

recommended:
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- use low-noise equipment, in particular PCs with built-in sound absorption

systems that significantly reduce the noise generated by fans and discs;

- rational use of the equipment: switch it on when necessary and switch off at
the end of the use, interruptions in the work. Take advantage of special programs that
reduce the noise of the hard disk drive by reducing the data search speed;

- to regulate the number of persons in the room [81].

* Eye protection:

For the creation of favorable minds of mature work, which would exclude the
rapid fatigue of the eyes, the emergence of occupational diseases, accidents and

contribute to improving the productivity of work and the quality of work performed

- to create illumination on the working surface, which corresponds to the nature

of the mature work and is not lower than the established norms;

- to ensure sufficient uniformity and continuity of the level of illumination in

the workplace, in order to avoid partial re-adaptation of the organs of vision;

- not to create dazzling actions both from the light sources themselves and from

other objects that are within sight;

- do not create sharp and deep shadows on the working surface (especially

motions);

The reliability and efficiency of artificial lighting depends on the timeliness
and care of their service. In fluorescent lamps, it is also necessary to monitor the
proper functioning of the switching circuits (prevent the flashing of lamps and noise
from other vehicles), to ensure the safety and ease of operation and servicing of the
lamps, and to replace the lamps in a timely manner.

Periodically, at least once a year, it is necessary to check the level of
illumination in the control points of the working area.

* Protection against electric shock:
The prevention of dangerous influence of electric current consists in:

- Application of insulation, double as required;
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- "concealed" placement of current-carrying parts;

- tracing and twisting of wires;
- protective shutdown of equipment (use of uninterruptible devices).

* Protection against adverse temperature conditions:

In order to normalize the air temperature in the working zone, it is necessary to
remove excess heat due to ventilation and systematic room ventilation. This will
ensure the normal sanitary and hygienic conditions of the air environment.

Ventilation can be forced-air, general-purpose or local. It shall provide
adequate facilities in the premises in accordance with the requirements of GOST
12.1.005-88 [82].

* CNS protection:

Preventive measures that prevent the occurrence of states of emotional and
physical tension, fatigue and various types of health disorders of the user, formed

under the influence of work at the computer, are:
- providing rational lighting in the workplace;

- adherence to the modes of work and rest;
- rational organization of the work place.

* Improving workplace lighting conditions:

Of all these factors, the most significant is the effect of the computer, as it is a
source of electromagnetic and ionizing radiation, to some extent, of noise and thermal
pollution. By the same token, constant work on the monitor leads to a clear
discomfort, which becomes even more apparent when the working place of the
specialist is insufficient.

In order to minimize the negative impact of this fact, others that enhance its
effect should be eliminated. This, in particular, relates to the illumination of a
specialist's workplace. Therefore, there is a need for adjusting it, so preliminary

calculations must be made.
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It is necessary to calculate the necessary natural and artificial illumination,
since the workplace of a specialist during the working day is ensured by their priority,
and sometimes by their combination.

Regarding the natural light, its calculation is performed in the following way:
e, —& - 7171C

where €3 —is the normative value of the natural light coefficient (KPO) for
the 4 and 3 light bands, respectively (€3 = 1,5);

M _ factor that reflects the light climate (7 = 0,85);

€ — a factor that takes into account the sunny climate and depends on the
latitude and location of the windows.

For Ukraine, the value of s is between 0.75 and 1.00 for buildings 50= north of
north latitude, and 0.70 to 0.95 for buildings south of this latitude. For windows
facing south, the minimum value of this factor is accepted, and for windows facing

north it is maximum. For the room where there is a working place of the specialist ¢ =

0,75. From here:
X S[-S/—=69 %

The real value of KPO in the side illumination is calculated by the formula:

10§z

TSk

where S»— total area of windows (»= 4 m);

7 — overall light transmittance, which depends on the type of frame and the
position of the glass surface (7 =0,40);

r — a factor that takes into account the increase in the KPO by the help of

reflected light and is a function of the ratio
L B . 1
B> hn!l B>
where / — the distance of the design point to the wall with windows (» =2).

S, — floor area of the room (»=20 m%);
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k — a reserve factor that takes into account air pollution in the work area (with

dust, smoke, and soot less than £ =1,3);

1 — the light characteristic of the window, which is a function of ratios 7 and

B
h oo

B — the depth of the room, that is, the distance from the wall with windows to
the opposite deaf wall, m.

L — the distance between the opposite walls, which are perpendicular to the
walls with windows, m;

h — distance from the level of the conditional work surface to the top of the
window, m (n=16);

p — a factor that takes into account the shading of the windows opposite the
buildings (p=1);

1 €O
S ae

From the above calculations it follows that the value of the calculated

coefficient of natural illumination is less than the normative (€¢» < €»). This
indicates that the specialist's workplace is insufficiently provided with natural
lighting.

If artificial illumination is considered, its value is determined by the method of

calculating the luminous flux by the formula:,

SR
Eil; &
7277

ne F —the luminous flux of the lamp, Im;

£, — normative illumination, lux;

S — area of illumination room, m2;

K — the factor of the stock taking into account the decrease of illumination as a
result of pollution and aging of lamps;

Z — coefficient of irregularity of illumination;

n — the number of lamps in the lamp;

n — coefticient of light flux utilization.
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Coaficient 7 is determined by the lighting tables, depending on the indicator of
the room and the coefficients of reflection of the walls and ceiling. Indicator of room
and find with the formula:

ab
D)

ne aib—length and width of the room, m;

z

2, — height of lamp above working surface, m.

Here are the initial data to calculate the illumination of the room where the
specialist's workplace is located:

a=5m; b=4 M; 7» =25 wm; £.=300 nx; S=20m%; K=1,3; Z=1,1 (for
luminescent); n=3; #~-»=0,7 — ceiling reflectance; #e=0,5 — wall reflection
coefficient; #»=0,1 — the reflection coefficient from the working surface.

We define the index of the room:

Toni #=0,889.
Find the value of the light flux:

e A=l .
BRSO
For a light flux of F = 3217 Im for a voltage of 220 V we select a fluorescent

lamp that would provide the obtained value of the light flux. In this case it will be
LDC-80 with a specific power of 20 W / m with a light flux of F = 3700 Im.

In the room where the workplace of the specialist is located, fluorescent lamps
LD-40, whose light flux is 2400 Im, are installed. This value is less than the
calculated value, which indicates that there is insufficient artificial lighting of the
specialist's workplace.

Therefore, the steps to improve the lighting in the work area of the employee
should also include the replacement of lamps, and also the location of the specialist's
workplace closer to the window.

That is, it 1s necessary to ensure a uniform illumination of the workplace. The

degree of illumination of the room and the brightness of the computer screen should
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be approximately the same, since bright light in the region of peripheral vision
greatly increases the intensity of the eyes.

* Provision of fire and explosion safety:

The cause of fires in the workplace of the specialist may be:

- Malfunction of the power supply (short circuit, overload of the power
supply);

- poor-quality electrical wiring connection;

- overload of electrical appliances available in the room;

- short circuit or spark in the on and off devices.

Fire safety at the workplace of the specialist is provided by the way of
conducting annual fire safety briefings, in accordance with the Typical situation,
approved by the Ministry of Emergency Situations, and in cases of emergency

The furniture and furnishings in the room are arranged in such a way that they
allow free entry to the exit door. Stationary telephones with telephone number
designations for calling the fire alarm are displayed. The room is provided with safety
signs. There is also a system for emergency shutdown and switching of existing
equipment.

In the event of a fire, it is possible to safely evacuate through the escape route.
In case of a possible fire, a fire shield is installed on the storage platform, equipped
with fire equipment and an OU-5 fire extinguisher and an existing drainage system
with internal fire cocks.

Also, the workplace of a specialist must be provided with an electrical
protection system, ie, a fire alarm system (light or sound) that converts non-electrical
physical quantities (heat and light energy, smoke and heat).

There must also be an exterior fire escape, which will speed up the evacuation
or become the only way out when blocking the main fire. By the way, there must be a
lightning protection device and equipment [83].

To ensure fire safety in the room where the specialist's workplace is located, it

1S necessary to:
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- the electrical system, electrical appliances and equipment should only be
operated in good working order, taking into account the instructions and
recommendations of the manufacturing companies. In the event of damage to the
mains, switches, sockets and other electrical appliances, they must be immediately
switched off and the necessary precautions should be taken to bring them into a fire
condition;

- documents, paper and other flammable materials should be stored at least 1 m
away from the electrical panel; 0,5 m - from electric lights; 0.6 m - from detectors of
the automatic fire alarm system and 0.15 m - from central water heaters. In the event
of impossibility of maintaining the specified distance to the construction structures,
they must be protected by non-combustible thermal insulation materials;

- Fire protection equipment should be kept in good working order and should
not be used for its intended purpose. All workers must be able to use an existing fire
extinguisher, other primary fire extinguishers, and find their whereabouts. The
distance from the farthest place to the location of the fire extinguisher shall not
exceed 20 m;

- take steps to implement automatic means detecting and extinguishing fires

and using automation for this purpose. [77].
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CONCLUSIONS

As a result of this diploma thesis "Environmental Assessment of Ukraine
Emerald Network Objects in the Uranium Extraction Area" was:

1)  Thus, the study area is located in the center of Ukraine, between the
Dnieper and Southern Bug rivers, in the southern part of the Dnieper Heights.

2)  The general characteristics of the ecological network are considered, the
elements and objects of the ecological network are defined, the objects in the area of
uranium production are examined. The main environmental problems of the research
area are identified. Biogeographical regions of Ukraine and locations of regions of
interest on the border between continental and steppe zones are analyzed. Biotopes
belonging to this territory have been created. A raster map is created and the locations
of all trace objects are identified for spatial assessment.

3) As a result of the study, we can conclude that there are a large number of
NREF facilities and Emerald Network sites in the uranium industry.

4) Creating a raster map is very useful and effective for determining the
exact location of objects and spatial analysis of the territory. As a result, GIS
technology has created a map for the uranium industry.

5)  Extraction of raw materials at uranium mines leads to the formation of
large amounts of radioactive dust. This dust and the emitted radioactive gases enter
the atmosphere during the ventilation of the mines. Which causes a threat to natural
objects.

6) When using mines, measures should be taken to reduce the
environmental risks, among which the greatest threat are: processes of burning in
separate sections of waste heaps and waste heaps, possible landslides and weathering
in places where the rocks are peeling off, disturbance of hydrological regime and

flooding of mine water, earth surface of radon from mines, etc.
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When performing mining operations, natural objects are exposed to harmful
and dangerous production factors, namely the simultaneous influence of several
radioactively dangerous factors: radon; subsidiaries of its decay; ore dust.

In my opinion, natural objects (namely, NRF and Emerald network objects) are
most affected by radon. Methods for solving the problem of conservation of rare flora
and fauna in the study area can be the classification of NRF sites to the Emerald

Network, which will allow the legal protection of valuable natural objects.

73



CIIMCOK BIBJIIOT PADPIYHUX ITOCUJIAHD

1. HlatanoB M.M. VYpan Haap VYkpaiHu: reoxiMmis ypaHy Ta iCTOpis
CTBOPEHHSI MIHEpaJIbHO-CUPOBHMHHOI 0a3u. BicHuk HarionanpHOi akagemii Hayk
VYkpainu. 2015. Ne 10. C. 50-59.

2.

3. JIucnuenko I'.B., Menpauk FO.I1., JIucenko O.1O., lynap T.B., Hikitina
H.B. VpanoBi pyau Ykpainu: ['eosnoris, BAUKOPUCTaHHS, MOBOJKEHHS 3 BIJIXO0JIaMU
BupoOHunTsa K.: Haykosa nymxa HAH VYkpainu, 2010. — 221 c.

4. AtomHa  iHaycTpis  Ykpainum  (ekcneptHuid  orsa). URL:
https://network.bellona.org/content/uploads/sites/3/2017/12/ATOM_UKR _site2.pdf
(marta 3BepHenHs 17.01.2020).

5. JIeicenko A.1O., Makupuyk O.®., I[lonoB H.U., 3eikoB E.A. Hctopus
CO3/1aHHS MHHEpaIbHO-CHIPhEBOM 0a3pl ypaHa YKpauHbl M TEPCIEKTUBBI €€
paszButus. Kuposreonoruu — 60 net, YkpIHTEIL 2007. Ne 10. C. 5-8.

6. VYpanoBunoOyBHa rany3p Ykpainu B Eneproctparterii-2035: GaueHHs
HIT «Cxial'3K». URL: https://www.slideshare.net/energoatom/2035-42251819. (nata
3BepHeHHs 05.12.2019).

7. [lectomaioB B. M. HM3onsuus paavoakTUBHBIX OTXOJOB B HEIpax
VYkpaunsl (mpoOemMbl U BO3MOXKHBIE penierus) : moHorpadis / B.M. Illectomnanos,
10.®. Pynenxo, 3.B. Cob6otoBuu u np. — K.: HULl paguoruaporeoskosoruaeckux
noauroHHsix uccnenosanuii npu [Ipesnauyme HAH Ykpaunst, 2006. — 398 c.

8. [IectonanoB B.M., T'omoscekuii C.B., Jlyupko B.C., TokapeBcbkuii
B.B., lIu6enskuii FO.0. 1305511151 BUCOKOAKTUBHMX 1 JOBrOICHYIOUUX Pal0aKTUBHHUX
BIIXOJIIB B YKpaiHi (MpaBOBH 1 TEXHIYHUN CTATyC, CTaH BUPIMICHHS, MPOOJIeMH 1
nepcrektuBu). Exonoris AOBKUUISL Ta 0Oe3neka KUTTENsIbHOCTI: HaykoBso-

TexHiuHu# xxypHai. 2003. Ne 4. C. 30-35.

74



9. Cymyk E.I'. MertanoreHis ypaHOBUX PyAHHUX pallOHIB B 0CaJ0BOMY
qoxJi YKpalHChKOro muTa. 30IpHUK HAyKOBUX mpaib [HCTUTYTY Teoximii
HaBKOJIUIIHBOTO cepenoBuia. Kuis, 2017. Bum. 27. C. 50-74.

10. JlomoBiab mpo cTaH sAAEpHOI Ta pafiaiiiiHoi Oe3meku B Ykpaini y 2018
poui. URL: http://www.snrc.gov.ua/nuclear/doccatalog/document?1d=389980. (narta
3BepHeHHs 27.12.2019).

11. TlepcrnekTuBH pO3BUTKY YPaHOBOI CUPOBUHHOI 0a3H S/IEPHOI EHEPTETHKU
VYkpainu / 3a pen. I'.B. Jlucuuenka, B.I'. BepxoBueBa. Kuis: HaykoBa nymka, 2014.
355c.

12. L. Malysheva, L. Sorokyna, A. Galagan, S. Gayday, A. Grachev, O.
Godyna, S. Demyanenko, S. Karbovskaya, R. Malenkov, A. Noson. Ecosystems of
30-km zones of Khmelnytsky and Rivne NPP: estimation of migration conditions of
the radionuclides and other technical pollutants Equidosimetry (Edited by F.
Brechignac and G. Desmet) / NATO Security through Science Series — C:
Environmental Security — Vol. 2. Printed in the Netherlands, 2005 Springer — P. 369-
376

13. Eneprernuna ctpareria Ykpainu Ha nepiog g0 2035 poky "besnexa,
eHeproe(eKTUBHICTh, KOHKYPEHTOCTIPOMOXKHICT" (CxBajieHa PO3MOPSIKEHHSIM
Kabinety MinictpiB Ykpainu Big 18 cepnus 2017 p. Ne 605-p). — K., 2017. — 73 c.

14.  AHamiTUYHUN 3BIT 3a pe3ynbTaTamMu aHamizy KOMIIEKCHOI mporpamu
3axucty HaceneHHs KipoBorpaachkoi 007acTi  BiJ BIUIMBY  10HI3YKOHOTO
BuripomiHioBaHHs Ha 2017 pik / aBrop.konektus: 1. ynanik, J[ Xmapa T. HIBuauy ta
1. KipoBorpan, 2012. 84 c.

15. 3Bit mo npoekty «Exosnoris KipoBorpaacekoi obmacti»: JlocmimkeHHs
Ha TeMy «Ekonoriuna orinka KipoBorpaacbkoi o0nacTi YKpaiHu B 4aCTHUHI BIUIMBY
pamiamiiHoro (OHYy TEXHOTEHHOTO Ta TMPHUPOJHOTO XapaKTepy Ha 3I0POB’S
HaceJieHHs periony». Xapkis, 2009. 177 c.

16.  3BIT mpo cTaH HABKOJMIIHBOTO cepenoBuia B KipoBorpaacekiid o0macti
3a 2018 pik. /[lep>kaBHe ympaBliHHA OXOPOHHM HABKOJUIIHBOTO MPUPOTHOTO

cepenoruia B Kipoporpasacekiii oosacti. Kponusnauipkuii, 2018. 69 c.

75



17. PerioHanpHa JOMOBIAH TPO CTaH HABKOJHUIITHBOTO MPUPOTHOTO
cepenoBuiia KipoBorpaacekoi ob6macti 'y 2019 pomi. URL: http://ekolog.kr-
admin.gov.ua/diialnist/stan-dovkillia-kirovohradskoi-oblasti/rehionalna-dopovid-pro-
stan-navkolyshnoho-pryrodnoho-seredovyshcha-kirovohradskoi-oblasti/item/151-
dovkilla-2013-r/151-dovkilla-2013-r. (nata 3BepHenus 09.01.2020).

18.  Exomnoriunuii macnopt KipoBorpanacekoi obmacti 3a 2019 pik. URL:
http://library.kr.ua/orhus/Ecol pass 2019. (nara 3Bepaenns 10.01.2020).

19. IIpo 0XOpOHY HaBKOJHUIIHHOTO MPUPOIHOTO CEpPEAOBHINA: 3aKOH
VYkpainu Big 25.06.1991 p. Ne 1264-X11. Binomocti BepxoBHoi Pagu Ykpainu (BBP),
1991, Ne 41, Ct.546.

20. Konctutyuiss Ykpainu: cranoMm Ha 1 Bepec. 2016 p.: BignoBigae odi.
Tekcty. Xapkis: IIpaso, 2016. 82 c.

21. [TIlpo BuUKOpHUCTaHHS SIACEpHOI €HEprii Ta pajiaiiiiHy Oe3neky: 3aKoH
VYxkpainn Big 08.02.1995. Ne 39-95-BP. Pemakmis Big 01.01.2019. URL.
https://zakon.rada.gov.ua/go/39/95. (nara 3Bepuenns 08.12.2019).

22. Opnaenko T.A. 3HaueHHS JUCTAHIIMHUX METOMIB JUIS  OIIIHKH
TEXHOTEHHOTO HaBaHTaXEHHs TepuTopiil. ['amy3eBi mpobieMu eKoJIOT1YHOI OE3MEeKH.
Marepianu I MixHapoaHOi HAyKOBO-TIPAKTUYHOI KOH(MEpEHIli CTYy/EHTIB,
MaricTpaHTiB Ta acHipaHTiB. Xapkis, 2016. C. 169-170.

23. Opnenko T.A. 3MiHEHHS KOMIIOHEHTIB JaHamwadty B  30HI
JOBTOTPUBAJIOrO BIUTUBY IHTYybChKOT maxTH. [Ipo0iemMu Ta mepcrnekKTUBU PO3BUTKY
CUCTEMHU Oe3NeKu KUTTENIsUIbHOCTI: 30. Hayk. mpaup XII MixHap. Hayk.-mpakT.
KOH(. MOJIOJIMX BUEHUX, KYpPCaHTIB Ta CTyAeHTiB. JIpBiB, 2017. C. 298-299.

24. Bceykpaincbka exonoriyda Jyira — CTifKICTh MPUPOTHOTO CEPEAOBHIIA.
URL.: http://ecoleague.net/diialnist/vydannia-vel/ekolohichni-karty/stiikist-
pryrodnoho-seredovyshcha. (nara 3sepaenns 20.10.2018).

25. Ilecrora 1.O., Opnenxo T.A. KapTyBaHHSI 3MIH TUIIIB 36MHOTO MOKPUBY
B 30HI TEXHOTEHHOTO BIUIUBY TIpHUYOAOOYBHOI MPOMHCIOBOCTI 3a YacCOBUMU

cepisiMM 0araTOCIEKTpalIbHUX KOCMIYHUX 3HIMKIB. Exonoriuna Oesmeka AepaBu:

76



te3u nomosinedr XI BceykpaiHCbkoi HayKOBO-IPakTHUYHOI KOHGEpEHLii MOJ0IuX
yueHux 1 ctynentis. Kuis, 2017. C. 212-213.

26. Stankevich S., Piestova 1., Titarenko O. (2017) Potentially hazardous
land surface displacements mapping within the Kryvyi Rih urban area (Ukraine) by
satellite radar interferometry. International Journal of Emergency Management,
(unpublished).

27. Dudar T.V., Stankevich S.A., Pestova [.A. (2016) Land degradation case
study within uranium mining areas. Proceedings of the Fourth International
Conference «Chemical and Radiation Safety: Problems and Solutions», Kyiv:
Institute of Environmental Geochemistry NAS of Ukraine, pp. 63.

28. Dudar T., Piestova I., Orlenko T. (2017) Anthropogenic threats on
landscapes in the vicinity of the uranium mine. Proceedings of the Fifth International
Conference «Chemical and Radiation Safety: Problems and Solutions», Kyiv:
Institute of Environmental Geochemistry NAS of Ukraine, pp. 69.

29. HarmionanbHuii karanor 6ioromniB Ykpainu. 3a pea. A.A. Kyzemko, S.I1.
Hinyxa, B.A. Onumenka, f. llledpdepa. — K.: ®OIT Kimumenko FO.4., 2018. — 442 c.

30. KonBeHuiss mpo OxopoHy Jaukoi ¢Giaopu Ta QpayHH 1 TPUPOAHUX
cepenoBuil icHyBanHs B €Bpormi Bij 19 BepecHs 1979 poky [Enextpon. pecypc]. —
Pexum  pmoctymy:  http://zakonl.rada.gov.ua/cgi-bin/laws/main.cgi?nreg=995 03
2&p=1310388307868292;

31. Recommendation No. 16 (1989) of the standing committee on areas of
special conservation interest (Pexkomenmaris Ne 16 (1989) «IIpo Ttepurtopii
0COOIMBOTO MPUPOI00XOPOHHOTO 3HaueHHs») (Adopted by the Standing Committee
on 9 June 1989) [Enextpon. pecypc. — Pexum goctymy: https://
wced.coe.int/wed/ViewDoc.jsp?1d=1485727&Site=DG4-Nature&BackColor
Internet=DBDCF2&BackColorIntranet=FDC864&BackColorLogged= FDC864;

32.  Resolution No. 3 (1996) concerning the setting up of a pan-European
Ecological  Network  (Peszomromizs  Ne 3 (1996) momo  CTBOpEHHS
3aranpHOEBpOIIEHCHKOi exosoriunoi mepexi) (Concerning the setting up of a pan-

European Ecological Network) (Adopted by the Standing Committee on 26 January

77



1996) ) [Enextpon. pecypc] // Pexum noctymy: https://wed.coe.int/wed/
ViewDoc.jsp?1d=1475203&Site=DG4-Nature&BackColorInternet=DBDC
F2&BackColorIntranet=FDC864&BackColorLogged=FDC864;

33.  Connectedness and connectivity of the Natura 2000 network of
protected areas across country borders in the European Union/ O. Opermanis [et al.]
// Biological Conservation. —2012. — Ne153. — P. 227-238.

34. CwmaparmoBa mepexxa B Ykpaini / JI.J[. Ilpomenko [ra in.]. — K.:
Ximmxkect, 2011. —c. 192.

35. IBanoB €Bren Papiamiiina exosiorisi: HaBuanbHO-METONMYHUM MTOCIOHUK.
— JIbBiB: Bugasuuunii nentp JIHY imeni IBana ®@panka, 2011. —217 ¢

36. Stankevich S.A. Long-term land cover change computer-aided mapping
by remote sensed imagery / S.A. Stankevich, A.A. Kozlova // Proceedings of the
International Conference on Information and Digital Technologies (IDT’2015).—
Zilina: IEEE, 2015.— P.327-329.

37. IlecroBa 1.O0. Metoauka  OLIHIOBAaHHA  CTaHy  POCIMHHOCTI
ypOaHi30BaHUX TEPUTOPIA 3 BUKOPUCTAHHSIM OaraTOCHEKTPAIbHUX KOCMIYHUX
3HIMKIB: aBTOped. AUC. Ha 3700yTTS HayK. CTyNE€HS KaHJ. TEXH. HAyK: TUCTaHLINHI
aepokocmiuHi focaipkeHHs 05.07.12. Hamionanena Axkazaemiss Hayk VYkpainu
HepxxaBHa VYcrtanoBa «HaykoBuii ILlentp AepokocMiunux JocnimpkeHs 3emui
Inctutyty I'eonoriunux Hayk Hamionanenoi Akagemii Hayk Ykpainu». Kuis, 2015.
26 c.

38. HamioHanbHuil cTangapT YKpainu. [>xepena 1eHTpaaizoBaHOrO MUTHOTO
BoJOTIOCTa4aHHs. ['Iri€HIYHI Ta €KOJIOTiYHI BUMOTH IMOAO SKOCTI BOJAW 1 MpaBuja
Bubupanns JICTY 4808:2007.

39. 3BIT Npo HAyKOBO—TEXHIYHY pPOOOTY «MOHUTOPUHI 3a COCTOSIHUEM
YPaHOBBIX OOBEKTOB SIICPHOTOILNTUBHOTO IMKIA. KOHTpoibHBIE HAOMIOMCHUS 3a
YPOBHSMHM,  XHMHYECKUM W  PAAWMOHYKIUIAHBIM  COCTaBOM  ITOJ3EMHBIX,
MOBEPXHOCTHBIX  BOJA, IOYB, BO3[yXa, MPOAYKTOB TMHUTaHHUS, KOTOpHIE
chopMHUpPOBAITUCH O] BO3/elcTBIEM XBocToxpanunui] 3a [ momyroaue 2002 romgay.

HIT «YxpHITIIPI mpomtexnomorii», M. XKoeti Boau, 2003 p.

78



40. Bacunenko [.A., O.A. IliBoBapoB O.A., C.O. KymansoB C.O. B19
30ipka 3aja4 Ta BIOpPAB 3 €KOJIOTIi Ta XiMii HaBKOJIUIIHbOro: HaBuanbHuii moCiOHUK/
Bacunenko [.A., O.A. ITiBoBapoB O.A., C.O. KymansoB C.O. — JIHIIPONETPOBCHK:
Axnenr I1I1, 2013. — 194 c.

41. FEuropean Space Agency. URL: https://www.esa.int/ESA. (nara
3BepHeHHs 13.01.2019).

42. Community Research and Development Information Service. URL:
https://cordis.europa.eu/about/en. (nata 3sepHenHus 13.01.2019).

43.  GIS-Lab. URL: http://gis-lab.info/. (nata 3BepHenns 13.01.2019).

44. Koxan C.C. JlucraHmiiiHe 30HIyBaHHA 3€MJIi: TEOPETHYHI OCHOBHU:
miapyyH. /  Kwuis, Buma mkosna, 2009. 511 c.

45. GIS-Lab. BereranmmonHnsie WHICKCHL.
URL:http://gislab.info/qa/vi.html#.D0.9E.D1.82.D0.BD.D0.BE.D1.81.D0.B8.D1.82.
D0.B5.D0.BB.D1.8C.D0.BD.D1.8B.D0.B9 .D0.92.D0.98 .28Ratio VI.2C_RVI.29
(mara 3BepuenHs 13.01.2019 p.).

46. llectoBa I. O. BusiBneHHs HOBroTpUBaIMX TPEHAIB CTaHY POCIMHHOCTI
ypOaHizoBaHux TepuTopiil. Ekonoriuna Oe3neka JepxaBW: Te3W JOMOBIAEH
Bceykpainchkoi HayKOBO-TIPaKTUYHOT KOH(PEPEeHIIii MOJOJUX YUYEHHUX Ta CTYJICHTIB.
Kwuis, 2013. C. 260.

47. Tanxin O. K. I'eodi3uuHi OCHOBU PIlIEHHS 33]]a4 €KOJIOTTYHOI O€3MEKH B
YMOBaX TEXHOTC€HHO HABAaHTAXKCHHUX PETIOHIB YKpaiHu : aBTOped. AWC. HA 3A00yTTs
HayK. CTyneHs J-pa reoi. Hayk Kuis, 2005. 35 c.

48. baiipak I'. P. Buainenns ta aHami3 oposiHeaMEHTIB BUCOYUHHU OIS Ha
ocHoBi 3d-moneni penvedy. 'eogunamika. JIsBiB, 2014. No 2 (17). C. 83-94.

49.  AzimoB O. T. MerogoJiorist po3pi3HEHHS 113’ FOHKTUBHUX JUCIIOKAIlIN 3a
MarepiajlaMu JUCTaHIIMHNX 3ioMoK. CtarTsa 5. I'eoinamkaliiiHa iHPOPMATHBHICTH
Cy4acHOTo JaHamadTy MO0 BU3HAYEHHS OCOOJMBOCTEH PO3PUBHUX IOPYIICHb.
301pauk HaykoBux mpaips YKpAI'PL. Kuis, 2010. Ne 3—4. C. 119-146.

50. Sources and effects of ionizing radiation, Report of United Nations

Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) to the General

79



Assembly U.N.O., Vol. I, Scientific Annex B «Exposures from natural radiation
sources», 156 p, N.Y., USA, 2000.

51.  ApicroB M. B. CtBopeHHs MOXIJHUX KapT jJiHeaMeHTiB Ha ocHOBI ['1C
Ta iX 1HTepIpeTaliss MNpU MPOTHO3YBAHHI TEOJIOTIYHUX CTPYKTYp. PerioHanbHi
€KoJIoT1YH1 pobsiemu: 30. HaykK. npank. Kuis: O6pii, 2002. C. 337-339.

52. BepxoBueB B. I'. AxkTuBHI Ha HOBITHBOMY €Tali PO3BUTKY JIiHINHHI
reOCTPYKTYpH YKPaATHCHKOTO IIUTA Ta HOro cXuiiiB. TexHoreHHo-eKooriyHa Oe3neka
Ta nuBUILHUHN 3axucT. Kuis, 2012. Bum. 5. C. 49-59.

53. Hobbs W.H. Repeating petterns in the relief and in the structure of the
land. URL: https://pubs.geoscienceworld.org/gsa/gsabulletin/article-
abstract/22/1/123/2654/repeating-patterns-in-the-relief-and-in-
the?redirectedFrom=fulltext. (nata 3Bepnenns 13.01.2019).

54. Hobbs W.H. Lineaments of the Atlantic border region. URL:
https://www.scirp.org/(S(351jmbntvnsjtlaadkposzje))/reference/ReferencesPapers.as
px?ReferencelD=1451326. (nara 3sepuenns 13.01.2019).

55. TlomiBueB A. B. Kapra BepTHKadbHUX TOJOIIEHOBHX pyXiB BomwnHo-
[Toxinns ta llepenkapnarts. ['eonunamika. JIeBiB, 2011. Ne 1(10). C. 58-70.

56. benp . CrpykTypHa Teosoris moBepxHI MOXO 3axiJHOTO pPErioHy
VYkpainu. ['eonunamika. JIeBiB, 2006. Ne 1 (5). C. 34-38.

57. AszimoB O. T. I'eoindpopmaruka y npoOsiemi CTBOPEHHS TE€XHOJOTTYHOI
CXeMH OOpOOKH/IHTEepIpeTaIlii JaHUX aepPOKOCMIYHMX 3WOMOK TIPH BHPIIMICHHI
reoJioriyHux 3aBAaHb. Marepianu [X MuipkHap. Hayk. koH$. «MOHITOPUHT
reoJioriyHux mporeciey Kuis, 2009. C. 235-238.

58. Muuak ['M., ®iminosuu B.€., Ilpuxompko B.JI. Aepoxocmiuni
JOCIIJKEHHSI Te0JIoriyHoro cepenoBuma: Hayk.-meroa. moci6. Kuis: Minnpupoau
VYkpainu, [lepxreonciayxk6a, 2010. 246 c.

59. Jlanexko B.I., IlomoB M.O., Crankesuu C.A., Bopo6GiioB A.lL
3acTocyBaHHA MartepiaiiB 0araTocreKTpaibHOI KOCMIUYHOI 3WOMKH TNPH BUPIIICHHI
3amau npupookopuctyBanns. Kocmiuni mpociimkennas B Ykpaini 2004-2006. Kuis,

2006. C. 14—

80



60. Hynmap T.B., Crankesuu C.A., Beqmenenko [.B. Anaii3 anTponoreHHUX
3MmiH Janamadry B paifoni CmomiHchkoi maxTu KipoBorpaacekoi obOmacti i3
3aCTOCYBaHHAM KOCMIYHMX 3HoMOK Exosnoriuna Oe3mneka Ta NpupoJOKOPUCTYBaHHS.
Ne 15.2014. —40-45 c.

61. Po3BuTOK ypaHo00yBHOT rainysi B VYkpaiHi. URL:
http://www.nbuv.gov.ua/old jrn/natural (nara 3Beprenns 13.01.2019)

62. Iurynsceka 1axra: MIHIMYM CEKPETHOCTI. URL:
http://www.ukrrudprom.com/digest/dstcal 80108.html (nata 3Beprenns 13.01.2019).

63. [Hoporans C. b. TirieHiyHi Ta CaHITApPHO-IPOCBITHUI[BKI OCHOBH
npo(UIaKTUKKA PaAIOTPUBOKHOCTI HACENIEHHSI PETIOHIB 3 MIANPUEMCTBAMHU SIIEPHO-
€HEepPreTUYHOro KOMIUIEKCY : JAuc. Kana. Men. Hayk : 14.02.01 — ririera Ta
npodeciitna. J{HinponeTposebk, 2016. — 204 c.

64. Odiuirinuii cauT European Nuclear Society. URL:

http://www.euronuclear.org/info/encyclopedia/u/uranium-reserves.html (mara
3BepHeHHs 13.01.2019).
65. IIponykrsl KOMITaHUH ESRI. URL:

http://gis.web.tstu.ru/ESRI/ArcGIS%209.3/ArcGIS%20Desktop/ArcGIS%20Desktop
.html. (nata 3sepuenns 13.01.2019).

66. Opraenko T.A., KpaBuenko A.O.OiiHka BIJIMBY YpaHOBUAOOYBHOL
MIPOMUCIIOBOCTI Ha €KOJIOTIYHE cepenoBuile. [HHOBaIiiHI TexHoorii: Marepianu
HAyKOBO-TEXHIUYHOT KOH(EPEHIl CTYyACHTIB, acMipaHTiB, JOKTOPAHTIB Ta MOJOIUX
yuenux. Kuis, 2018. C. 31-32.

67. GIS-Lab. NDVI - teopus u mnpaktuka URL:: http:/gis-
lab.info/qa/ndvi.html (mara 3Bepuenns 13.01.2019 p.).

68. Paborta B ArcGlobe U B ArcScene. URL:
http://desktop.arcgis.com/ru/arcmap/10.3/main/get-started/choosing-the-3d-display-
environment. htm#GUID-E6DAABE9-B0O1F-4C28-BD2C-716F8E5B311B. (mara
3BepHeHHs 13.01.2019).

81



69. Geo-environmental hazard assessment using Sentinel-1 satellite radar
interferometry: Kryvyi Rih urban area case study. URL.:
https://www.mdpi.com/2072-4292/10/11/1781/htm. (nata 3BepHenHs 13.01.2019).

70.  R. Grandin, «Interferometric processing of SLC Sentinel-1 TOPS datay,
Proceedings of the 9th International Workshop «Advances in the Science and
Applications of SAR Interferometry and Sentinel-1 InSAR» (Fringe 2015). Frascati,
ESA-ESRIN, SP-371, March 2015.

71.  Titarenko, O.V., Dudar, T.V., Romanenko, Ye.V. (2017), «Assessment
of technogenic load into geological environment using lineament analysis and space
imagery» In Ecology and Industry, No. 2, pp.52-57

72. Kozunceka I. II. Tlapagunamiuna cuctema PamiariiiHi mTpoOMHCIOBI —
MpWIErl JJaHAmapTH YpaHOBUX POJIOBHIL: pajialiiiHe 3a0pyAHEHHS Ta MOro BILIUB
Ha 3710poB’s HaceneHHs. — C. 60-66.

73.  Monitoring and surveillance of residues from the mining and millin of
uranium and thorium. URL: https://www-
pub.iaca.org/books/iacabooks/6667/Monitoring-and-Surveillance-of-Residues-from-
the-Mining-and-Milling-of-Uranium-and-Thorium. (nara 3sepuenns 13.01.2019)

74. Radiological Protection Principles concerning the Natural Radioactivity
of Building Materials. URL: https://publications.europa.eu/en/publication-detail/-
/publication/9883243-5259-43a5-b621-fbff662deeb0/language-en (mara 3BepHEHHS
13.01.2019).

75. IIpo oxopony mpari: 3akoH Ykpainu Big 14.11.1992 p. Ne 2694-XII.
Binomocti BepxoBuoi Pamm Vkpaimm (BBP), 1992, Ne 49, cr1.668. URL:
https://zakon.rada.gov.ua/go/2694-12 (mara 3sepuenss 10.01.2019).

76. Ilpo perymtoBaHHS MICTOOYAIBHOI MISUTBHOCTI: 3akoH YKpaiHU BiJ
17.02.2011 p. Ne 3038-VI. Bigomocti BepxoBnoi Pagu Ykpainu (BBP), 2011, Ne 34,
ct.343. URL: http://zakon2.rada.gov.ua/laws/show/3038-17/page2 (nata 3BepHEHHSI
10.01.2019).

82



77. Haxkxa3 MinictepcTBa 0X0poHH 310poB'st Ykpainu Big 08.04.2014 Ne 248
3apeectpoBaHo B MiHicTepcTBi tocTullli Ykpainu 6 tpaBus 2014 p. 3a Ne 472/25249
URL: https://zakon.rada.gov.ua/laws/show/z0472-14 (nara 3Beprenns 10.01.2019).

78. Haxka3 JlepxaBHOro komitera YKpaiHM 3 MPOMHUCIOBOI Oe€3MeKkH,
OXOpOHHU TMpall Ta TipHuyoro Harsiay Big 26.03.2010 Ne65 3apeectpoBaHo B
MinicteperBi toctuiii Ykpainu 19 xBitHa 2010 p. 3a Ne 293/17558 URL:
https://zakon.rada.gov.ua/laws/show/z0293-10 (nata 3Bepuenns 10.01.2019).

79. ObH B.2.5-28:2018 «Ilpupogne 1 mryyHe ocBitieHHs» URL:
https://ledeffect.com.ua/images/ branding/dbn2018.pdf (mara 3BEpPHEHHS
10.01.2019).

80. Haka3 MiHictepcTBa 0xX0opoHu 3710poB’st Ykpainu Bix 21.05.2007. URL:
https://zakon.rada.gov.ua/laws/show/z0136-94 (nata 3Bepuennst 10.01.2019).

81. JCH 3.3.6.037-99 CanitapHi HOpMU BUPOOHHYOTO IIyMY, YJIbTPa3BYKY
ta 1H(Qpa3Byky. URL: http://zakon2.rada.gov.ua/laws/show/3038-17/page2 (nmata
3BepHeHHs 10.01.2019).

82. JHCH 3.3.6.042-99 CanitapHi HOpPMH MIKPOKJIIMATy BUPOOHUYUX
npumimenb. URL: http://zakon2.rada.gov.ua/laws/show/3038-17/page2 (nara
3BepHeHHs 10.01.2019).

83. Kogmekc uumBineHOro 3axucry, BBP, 2013, Ne 34-35, ct1.458 URL:
https://zakon.rada.gov.ua/laws/show/5403-17 (nata 3Bepuennst 10.01.2019).

84. Haka3 MinictepcTBa comianbHoi momTiky Ykpaiau Big 14.02.2018 Ne
207 URL: https://zakon.rada.gov.ua/laws/show/z0508-18 (mata 3BepHEHHS
10.01.2019).

83


https://zakon.rada.gov.ua/laws/show/z0472-14
https://zakon.rada.gov.ua/laws/show/z0293-10
http://www.minregion.gov.ua/wp-content/uploads/2018/12/V2528-1.pdf
https://ledeffect.com.ua/images/__branding/dbn2018.pdf
https://zakon.rada.gov.ua/laws/show/z0136-94
https://zakon.rada.gov.ua/laws/show/5403-17
https://zakon.rada.gov.ua/laws/show/z0508-18

84



