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FOREWORD

This year, like in the previous 30, we are celebrating Earth Day as part of an international
scientific meeting dedicated to the current topic of the day: Green economy and adaptation of
the economy to climate change. The conference is planned in a hybrid mode (direct and on-
line presentations) using the Google meet platform. In 2024, the Conference is organized in
cooperation with the Scientific and Professional Society “ECOLOGICA” with the Chamber of
Engineers, the Union of Engineers and Technicians, ALFA BK University and the Faculty of
Engineering Management, under the auspices of the Ministry of Science, Technological
Development and Innovation of the Republic of Serbia.

This year's scientific conference Green economy and adaptation of the economy to climate
change is focused on many topics related to the role of remediation of land and water
resources in order to adapt to climate change and transform the green economy. The
presentations are divided into four scientific sections:

e Remediation of land and water resources in order to create reserves for natural
disasters.

e Technogenesis as a cause of climate change.
e Green economic transformation and adaptation to climate change.
e Socio-economic and legal aspects of adaptation to climate change.

The green economy includes many sectors of the economy and industry - recycling municipal
waste, permanent disposal of toxic hazardous waste, purification of industrial and municipal
water. For the development of the Green Economy, innovative multidisciplinary technologies,
resource-saving technologies and the support of financial institutions are necessary in order
to solve the problem of environmental protection.

The diversity and multifacetedness of environmental problems associated with numerous
natural disasters in the world require a multidisciplinary approach. Research on man-made
changes in the environment is necessary, as well as monitoring and assessment of the impact
of man-made pollutants on human health.

About 70 scientific presentations by participants from the country and abroad, from various
scientific fields, were prepared for presentation at the Conference: adaptation to climate
change, green economy, technogenic changes in natural resources, remediation of land and
water resources, biotechnological methods of remediation, waste recycling. These works
present qualitative analyzes of the impact of the Green Economy on the state of the env-
ironment and on the sustainability of various spheres of industry. Special attention is paid to
the planning of future international scientific research and the exchange of information in the
field of adaptation to climate change and the sustainability of engineering facilities and arch-
itectural structures. About 40 foreign scientists from 10 countries sent their papers. The part-
icipation of foreign scientists at the International Scientific Conference serves the exchange
of information and the development of important directions in the field of transformation of the
green economy and adaptation of the economy to climate change. In this way, the cooperation
of Russian, Romanian, Belarusian, Moldovan, Chinese, Australian, Turkish, Armenian, Mont-
enegrin and Serbian scientists in new international projects is improved.

Selected works of Serbian and foreign scientists will be included in the International Thematic
Collection.

Emeritus prof. dr Larisa Jovanovi¢
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PREDGOVOR

Ove godine, kao i prethodnih 30, obelezavamo Svetski Dan Planete Zemlje u okviru
medunarodnog nau¢nog skupa posveéenog aktuelnoj temi sadasnice: Zelena ekonomija i
adaptacija privrede na klimatske promene. Konferencija je planirana u hibridnom rezimu
(direktna i on-line izlaganja) uz koriS¢enje platforme Google meet. Godine 2024.
Medunarodna nau¢na Konferencija se odrzava u saradnji Nau€no-stru¢nog drustva
,ECOLOGICA® sa Inzenjerskom komorom, Savezom inzZenjera i tehni¢ara, ALFA BK
Univerzitetom i Fakultetom za inzenjerski menadzment, pod pokroviteljstvom Ministarstva
nauke, tehnoloskog razvoja i inovacija Republike Srbije.
Ovogodi$nja nau¢na konferencija Zelena ekonomija i adaptacija privrede na klimatske
promene usredsredena je na mnoge teme povezane sa ulogom remedijacije zemljinih i
vodnih resursa u cilju adaptacije na klimatske promene i transformacije zelene ekonomije.
Saopstenja su rasporedena u 4 nau€ne sekcije:

¢ Remedijacija zemljiSnih i vodnih resursa u cilju stvaranja rezervi za slu€aj prirodnih

katastrofa.

e Tehnogeneza kao uzrok klimatskih promena.

e Zelena ekonomska transformacija i adaptacija na klimatske promene.

e Socio-ekonomski i pravni aspekti adaptacije na klimatske promene.
Zelena ekonomija obuhvata mnoge sektore privrede i industrije, recikliranje komunalnog
otpada, trajno zbrinjavanje toksiCnog opasnog otpada, precCiS¢avanje industrijskih i
komunalnih voda. Za razvoj Zelene ekonomije neophodne su inovativne multidisciplinarne
tehnologije, resursostedljive tehnologije i podrska finansijskih institucija u cilju reSavanja
problema zastite zivotne sredine.
Raznovrsnost i mnogostranost ekoloskih problema povezanih sa mnogobrojnim prirodnim
katastrofama u svetu zahtevaju multidisciplinarni prilaz. Neophodna su istraZivanja
tehnogenih promena u zZivotnoj sredini, a takode monitoring i procena uticaja tehnogenih
polutanata na ljudsko zdravlje.
Za izlaganje na Konferenciji pripremljeno je oko 70 naucnih saop$tenja ucesnika iz zemlje
i inostranstva iz razliCitih nauCnih oblasti: adaptacija na klimatske promene, zelena
ekonomija, tehnogene promene prirodnih resursa, remedijacija zemljiSnih i vodnih resursa,
biotehnoloSke metode remedijacije, recikliranje otpada. U ovim radovima prezentirane su
kvalitetne analize uticaja Zelene ekonomije na stanje zZivotne sredine i na odrzivost razli¢nih
sfera industrije. Posebna paznja je posveéena planiranju buduc¢ih medunarodnih naucnih
istrazivanja i razmeni informacija iz oblasti adaptacije na klimatske promene i odrzivosti
inZenjerskih postrojenja i arhitektonskih konstrukcija. Oko 40 stranih nau¢nika iz 10 zemalja,
poslali su svoje radove. U¢esce inostranih nau¢nika na Medunarodnoj nau¢noj Konferenciji
sluzi razmeni informacija i razvoju bitnih pravaca u oblasti transformacije zelene ekonomije
i adaptacije privrede na klimatske promene. Na taj nacin unapreduje se saradnja ruskih,
rumunskih, beloruskih, moldavskih, kineskih, australijskih, turskih, jermenskih, crnogorskih
i srpskih nau¢nika u novim medunarodnim projektima.
Izabrani radovi naSih i stranih nau¢nika bi¢e uklju¢eni u Medunarodni tematski zbornik.

Emeritus prof. dr Larisa Jovanovi¢
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ENVIRONMENTAL PROBLEMS UNDER CONDITIONS OF
A CHANGING CLIMATE

Prof. dr Vadim Ermakov?, Prof. dr Larisa Jovanovi¢?

1GEOHI RAS, Moscow, Russia; e-mail: vad-ermak@yandex.ru
2Alfa BK University, Belgrade, Serbia; e-mail: ecologica.drustvo@gmail.com

In the present-day conditions of an increasing technological transformation of the
nature a process of a planetary evolution is taking place associated with a
differentiation of the biosphere, formation of the technosphere and the noosphere, as
well as with changing of energetic parameters of the environment and chemical
elemental composition of the living matter.

Currently activated investigations of global warming, climate change and cyclical
natural processes. The main attention is paid to the carbon cycle, variation in carbon
dioxide concentrations in the atmosphere, the integrated annual growth temperature.
The processes of CO: transformation in the biosphere that affect climate change and
the increase in the temperature of the habitat of organisms are considered.

Special attention is focused on natural and man-made processes associated with the
intensive release of CO:z into the environment, as well as the consequences of this
planetary process: increased weathering of rocks, increasing frequency of mudslides,
floods, earthquakes, fires. Garbage problems are being discussed. The importance of
maintaining the balance of CO2 and O:2 in the biosphere is emphasized.

The environmental problems of the Russian Federation caused by climate warming are
related with energy (combustion of gas, coal and hydrocarbons) and, as a result, with
COz2 emissions in the atmosphere.

The enhanced development of the green economy is due to:

- natural and man-made disasters (fires, floods, mudslides, earthquakes),

- naturally inefficient and toxic materials,

- outdated technologies in industry and agriculture,

- deterioration of environmental quality,

- deterioration of food quality and the spread of endemic and infectious diseases.

In the context of the man-made of the biosphere, the role of the green economy is
increasing. These are not only materials, for example, replacing wood with special
cereals. This is an increase in plant biomass for atmospheric CO2 consumption. These
are small (green energy, new food products, sources of protein, fats and
carbohydrates, trace elements, etc.).

Government agencies, as well as the Russian and Serbian corporate and financial
sectors, are actively working within the framework of the sustainable development
agenda and pay special attention to climate issues and the environmental protection.

Keywords: Climate change, COz2, balance, fires, floods, garbage, green economy.

The work was carried out in accordance with the state assignment of GEOHI RAS and
ALFA BK University.
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ISKOJNIOM'MYECKUE NMPOBJIEMbI B YCNOBUAX USMEHAIOLLETOCAH
KINUMATA

Mpodp. Ap Bagum Epmakos?, Mpodh. [p Napuca MoBaHoBUY?

IFEOXU PAH, Mockea, Poccusi; e-mail: vad-ermak@yandex.ru
2YHusepcumem AJI®A BK, Benepad, Cepbusi; e-mail: ecologica.drustvo@gmail.com

B coBpeMmeHHbIX yCnoBMsX HapacTaloLero TEXHOMOMMYECKoro npeobpa3oBaHusi NpUpoLabI
NpoMCXoamMT NpoLEecc NnaHeTapHOW 3BOMNOLMK, CBA3aHHbIN ¢ AnddepeHumaumen buocde-
pbl, hopmMupoBaHmem TexHocdepbl U Hoocdepbl, @ TakKe C U3MEHEHNEM SHepreTUYecKmx
napamMeTpoB OKpyXKatoLLen cpedbl U 3NIEMEHTHOrO XMMMUYECKOro CoOCTaBa XMBOro BeELLEeCTBa.
B HacTosLLee BpeMst aKTUBU3MPYIOTCS UCCegoBaHUs rnobanbHOro NoTenneHns, UaMeHeHus!
KnMmaTta M LMKIMYecKMx npupogHbiX npoueccoB. OCHOBHOE BHMMaHve yaensieTcs yrne-
POAHOMY LMKIY, U3BMEHEHUIO KOHLEHTPaLUWUA YrneKkMCcrnoro rasa B atMocdepe, uHTerpanb-
HOMY ro0BOMY POCTY TeMnepaTypbl.

PaccmoTpeHbl npouecchl TpaHcdopmauun CO2 B Buocdepe, BnnsolMe Ha M3MEHeHue
KnMmarta, Bo3pacTaHusi TeMnepartypbl Cpefbl 0OUTaHUS OPraHM3MOB.

Ocoboe BHUMaHWe aKLeHTMPYeTCH Ha eCTECTBEHHbIX U TEXHOMeHHbIX NpoLieccax, CBA3aHHbIX
C UHTEHCVBHBIM BbiaeneHneM CO2 B OKpyKatoLLyto cpeay, a Takke C NocneacTBUSIMUA 3TOrO
nnaHeTapHOro npolecca: yCurieHme BbIBETPMBAHWSA FOPHbIX NMOPOA, BO3pacTaHne 4acToTbl
cenern, HaBOAHEHWW, 3emneTpsiceHun, noxapoB. OOcyxaaeTca npobnembl Mycopa.
Mop4yepknBaeTca BaXHOCTb coxpaHeHus 6anaHca CO:2 n O2 B Grocgepe.

Okornornyeckve npobnembl PP, obycnoBneHHble MOTENNEHVeM KnuMarta  CBsA3aHbl C
3HEepreTMKON (CXuraHue rasa, yrns U yrneBogopoaoB) u, kak cneactaue ¢ amuccunen CO2 B
aTtmocdepe.

YcuneHHoe pasBuUTUE 3eNEeHON SKOHOMUKM 0BYCNOBMEHO:

- NPUMPOOHLIMU M TEXHOreHHbIMK KatacTpodamu (MoXxapbl, HABOOHEHUS, cCenwu, 3emre-
TpAceHus);

- NPUPOAHO HE3(PEKTUBHBIMU U TOKCUHHBIMWU MaTepuanamu;

- yCTapeBLUMMU TEXHOMOMMAMMU B NMPOMbILLFIEHHOCTM U CENbCKOM XO3ACTBE;

- YXyOLWeHNeM KayecTBa OKpy>KatoLen cpeapl;

- yXydlweHneM KayecTBa MPOAYKTOB MUTaAHWA W pacnpoCTpaHEHWEM 3HOEMUYECKUX W
NHEKLIMOHHBIX 3a60neBaHni.

B ycrnosusix TexHoreHe3a 6uocdepbl yCunmBaeTcs porb 3eMeHON 3KOHOMUKA. OTO He TOSNbKO
mMatepuanel, HanpMMmep, 3aMeHa ApPeBeCUHbl Ha creumanbHble 3rakn. OTO yBenuveHue
Buomaccel pacteHun ana notpebneHus atmocdepHoro CO2. 3To Manasa (3eneHas aHep-
reTvika, HoBble NPOAYKTbI MUTaHWSA, UCTOUHWKN Berka, XXMPOB U YrNeBOAOB, MUKPOISIEMEHTOB
nT.n.)

lFocynapcTBEHHbIE CTPYKTYpbl, @ Takke POCCUIACKMA U CepOCKMN  KOPMOpaTUBHLIA 1
(PMHAHCOBbLIM CEKTOP aKTMBHO OEeWCTBYeT B paMKax MOBECTKM YCTOMYMBOIO pasBuUTUS Y
yAenseT ocoboe BHMMaHWe BONpocaM Knumara 1 3alumTe oKpyxatoLuen cpeabl.

KnioueBble cnoBa: M3aveHenne knumata, CO2, GanaHc, noxapbl, HAaBOOHEHUS, MyCOp,
3eneHasi 9KOHOMMKa

Paboma ebinonHeHa 8 coomeemcmeuu ¢ 2ocydapcmeeHHbIM 3adaHuem TEOXU PAH u
ALFA BK University.
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CLIMATE CHANGE MITIGATION: IMPLICATIONS FOR GREEN ECONOMIC
RECOVERY

Marijana Joksimovié, full professor, Larisa Jovanovié, professor emeritus
Alfa BK University, Faculty of Finance, Banking and Auditing, Belgrade, Serbia

Authors in the paper are investigating climate change mitigation: implications for green
economic recovery.

The green economy refers to an economic system that prioritizes sustainability and
environmental protection, aiming to reduce carbon emissions and promote renewable
energy sources. Climate change is a pressing issue caused by human activities that
lead to global warming and extreme weather events. Transitioning to a green economy
is crucial in addressing climate change and creating a more sustainable future for our
planet.

Climate change can have significant impacts on the economy in various ways. Extreme
weather events, such as hurricanes, droughts, and wildfires, can damage
infrastructure, disrupt supply chains, and lead to crop failures, resulting in economic
losses. Rising sea levels can also threaten coastal communities and infrastructure,
leading to costly adaptation measures.

Additionally, climate change can affect industries dependent on natural resources, such
as agriculture, fisheries, and tourism. Changes in temperature and precipitation
patterns can impact crop yields, fish populations, and tourist destinations, leading to
economic challenges for these sectors.

Furthermore, the costs of mitigating and adapting to climate change, such as investing
in renewable energy infrastructure or building resilient infrastructure, can also impact
the economy. However, transitioning to a low-carbon economy can also create new
economic opportunities, such as job creation in the renewable energy sector and
innovation in sustainable technologies.

Overall, the economic impacts of climate change highlight the importance of taking
action to reduce greenhouse gas emissions and build resilience to climate-related risks.

The Keywords: Green economy, Climate change, Economic system, Sustainability
environmental and Recovery.

This paper is part of the research results on Project U 01/2023 Green economy in the

era of digitization and Project U 01/2024 Sustainable development and environmental
protection in economy, Faculty of Finance, Banking, and Auditing, Alfa BK University.
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THE IMPORTANCE OF METAVERSES FOR THE DEVELOPMENT OF
CIVILIZATIONS

Academician William Sariant, PhD Elena Salomatina?, Maria Devyatkina3

1Scientific Research Institute of Radio (FSUE), Moscow, Russia
2Pridnestrovian State University, Tiraspol
3Scientific Research Institute of Radio (FSUE), Moscow, Russia

In recent years, the concept of the Metaverse has attracted considerable attention from
researchers, offering immersive virtual environments in which users can interact, create and
explore, overcoming physical limitations. The metaverse has the potential to become a
crucial new component in building a better world, including improving the efficiency of the
economy of the future, despite climatic and man-made fluctuations. Currently, there are
many definitions of what a Metaverse is. Let's focus on the definition given by Matthew Ball
(2023): The metaverse is a scalable and compatible network of 3D virtual worlds, visualized
in real time, which can be used synchronously and continuously by an almost unlimited
number of users with an individual sense of presence and with continuity of data such as
personality, history, rights, objects, communications and payments. Smart cities use
technology to improve the quality of life of its inhabitants, optimize resource allocation and
promote sustainable development. The concepts of Smart City and Metaverse can be
considered as interrelated approaches to urban development, focused on the use of big
data, digital flows and network technologies for the operational management of cities and
urban services. The meta-universe as a set of sociotechnological complexes based on
digital technologies, contributes to the emergence of new social and material relations,
encompasses infrastructure, economic processes and government structures, various
economic sectors, cultural practices and spheres of life. Modern information services,
provided mainly by bots, algorithmize human communication and break the usual social
ties. People interact with the meta-universe to compensate for what may be missing in their
real life. The meta-universe serves as a platform for people to transcend physical
boundaries, interact in digital environments, and shape virtual worlds based on their
preferences and needs. Virtual spaces are inherently democratic and offer equal access
and opportunities to all users. Strengthening social ties and building communities through
virtual interactions that go beyond traditional social structures based on shared interests,
skills or virtual achievements can lead to the emergence of new social structures. Involving
citizens in the decision-making process is crucial for the success of a smart city. Residents
of mostly megacities enter the meta-universe because they have the technical capabilities
and are the most exposed to the onslaught of (sometimes non-alternative) digital
technologies. Involving citizens in the decision-making process is crucial for the success of
a smart city. Residents of mainly megacities enter the metaverse, as they have technical
capabilities, and they are most susceptible to the onslaught (sometimes without alternative)
of digital technologies. The metaverse itself offers many practical, exciting possibilities that
will help people get rid of habits formed from old technologies and procedures and quickly
adapt them to new realities. In conditions of visible climate change, climate risks are the
most urgent, and adaptation and decision-making measures depend on the interactions of
various structures in the society of the future.

Keywords: Metaverse, climate risks, digital technologies, social interactions, virtual
environments, economy.
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CONSTRUCTION AND DEMOLITION WASTE AND TRENDS IN ADAPTIVE
REUSE OF BUILDINGS IN SERBIA

Aleksandra Stojkov Pavlovi¢

Alfa BK University, Faculty of Finance, Banking and Auditing, Belgrade, Serbia

Urban development following the demolition of old buildings and the construction of
new ones lead to a rapid increase of the amount of construction waste in Serbia.
Increasingly, there is a densification of space in the interest of profit and at the expense
of preserving the landscape and a healthy and clean environment. Construction is an
important sector in the economy of Serbia. Construction of new buildings or demolition
and construction bring new consumption and additional pollution. The process of
adaptive reuse of buildings is not only interesting from an architectural point of view
and heritage protection standpoint, but it also has an ecological dimension. By
combining contemporary design forms with traditional elements, landmark buildings
and entire neighborhoods can be revitalized to create a healthy and prosperous
environment. The paper explores examples and chances for repurposing public and
urban spaces: old and abandoned buildings, factories and waste grounds. The paper
is divided into two parts. In the first part, a comparative analysis of the problem of
disposal of construction waste in Serbia and the countries of the region is presented.
The second part of the paper contain a case study of adaptive reuse of buildings in
Serbia.

Keywords: Economy, Ecology, Sustainable construction, Buildings, Serbia.
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KEY ROLE OF THE COENZYME A SYSTEM IN THE BIOGENESIS OF
IRON-CONTAINING PROTEINS AND HEMES

The member-correspondent of Belarus ASci Andrey G. Moiseenok,
V.A. Gurinovich, O.V. Titko, I.N. Katkovskaya

Institute of Biochemistry of Biologically Active Compounds of the
National Academy of Sciences of Belarus, Grodno, Belarus

Intramitochondrial localization of the process of biogenesis of iron-sulfur clusters [Fe-S, Fez-
Sz, 4Fe-3S, 3Fe-4S, Fes-S4] - the most important proteins with Red/Ox potential from -500 mV
to +300 mV of the electron transport chain mitochondria, iron metabolism and heme
biosynthesis, determines their functional connection and the possibility of targeted effects for
the correction of metabolic disorders in neurodegenerative and heme-associated human
pathologies. Genetic defects in the biosynthesis of coenzyme A (CoA) are accompanied by
the accumulation of iron in neurons, which initiates ferroptosis and neurodegenerative disease
(Mignani L. et al., 2021). In addition to the acyl-activating and acyl-transfer functions (Miallot
R. et al., 2023), as well as the role of the secondary messenger (acetyl-CoA), the processes
of CoA-lation of many proteins have been established (Tsuhiy Y. et al., 2017), and recently
and phosphopantetheinylation of proteins involved in the transfer of lipoic acid to TCA cycle
enzymes (Yu Y. et al., 2021). We are talking about a carrier protein (mtACP), necessary for
lipoylation of the pyruvate dehydrogenase subunit PDH-E2. A defect in mtACP disrupts the
formation of [Fe-S] clusters and leads to iron dyshomeostasis (Lambrechts R. et al., 2019). In
addition, CoA is a regulator of endosomal iron transport, ensuring palmitoylation of the
transferrin receptor (TfR1), which prevents the development of excitotoxicity, ferroptosis and
the accumulation of Fe?* in the cytosol (Santambrogio P. et al., 2022). Consequently, the
homeostasis of mitochondrial ATP, depending on the formation of CoA in situ and its provision
with a vitamin precursor, pantothenic acid (PA), represents a major medical and biological
problem. At the same time, the process of distribution of the intramitochondrial CoA fund into
the symbiotic process of heme biosynthesis, in which the product of the TCA cycle, succinyl-
CoA, plays a key role, remains unclear (Moiseenok A., Kanunnikova N., 2023).

Our early studies indicate alternative and associated with the activity of enzymes of succinyl-
CoA biosynthesis changes in coenzymes CoA and AdoCbl during B-2 and B-12 deficiency in
white rats (2-oxoglutarate dehydrogenase and methylmalonyl-CoA mutase) (Moiseenok A.,
Budko T., 1979). This “swing” phenomenon has been confirmed many times (Boxer G. et al.,
1955; Williams D. et al., 1971; Brass E. et al., 1990). Only in the late 90s it became obvious
that this phenomenon reflects the critical role of succinyl-CoA not only in heme biosynthesis,
but also in the biotransformation of heme A, B (Plesofsky-Vig N., 1996). Nevertheless, the
potential role of the PA—CoA—ACP system remains unclaimed in achieving homeostasis of
the metabolism of iron, heme, and iron-containing proteins in general. Earlier search work on
the development of anemia in RA-deficient animals, the beginning of which dates back to pre-
war times, remains forgotten (Fouts P. et al., 1940; Briggs G., Daft F., 1954). At the end of the
last century, extensive research was carried out on the use of succinate as a metabolic
corrector without achieving convincing results. The application of the D-panthenol + succinate
complex as a protector of the central nervous system during reperfusion syndrome seemed
more promising (Bashun N. et al., 2002, 2007). Recently, the effectiveness of PA (vitamin B5)
and succinyl-CoA in restoring impaired erythropoiesis in myelodysplasia has been shown
(Mian A.S. et al., 2023).

Keywords: coenzyme A, ACP, pantothenic acid, [Fe-S]-clusters, heme biosynthesis,
succinyl-CoA, TfR1 modification, neurodegeneration, Fe homeostasis.
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METAL RECOVERY FROM SLUDGE OBTAINED DURING THE
NEUTRALIZATION PROCESSES OF AMD WATER

Ljiliana Avramovi¢!, Dragana Bozi¢!, Vanja Trifunovi¢!, Vojka Gardi¢?,
Adriana Isvoran?, Mariana Adina Matica?, Gheorghita Menghiu?

IMining and Metallurgy Institute, Zeleni bulevar 35, 1210 Bor, Republic of Serbia

2West University of Timisoara, Department of Biology-Chemistry, 16 Pestalozzi,

300115 and Advanced Environmental Research Laboratories, 4A Oituz, 300086,
Timisoara, Romania

Investigations of the metal recovery process from the sludge formed during the
neutralization of acid mine drainage (AMD) water at pH 8 were performed at the
laboratory level. The metal recovery process included the following technological
phases: sludge leaching, solvent extraction (SX) in order to selectively separate copper
from the leaching solution and obtaining zinc-based products from the solution after the
SX process. Preliminary results indicate a high degree of separation of copper (about
91%) and zinc (about 98%) from sludge.

Treatment of wasted waters and AMD streams to remove copper and other pollutant
metals procedure is applied by the members of the teams of the project RORS 337
(RoS-NET2). Detail information concerning this procedure are available in the
knowledge base that is built within the above project and at the url:
http://www.elearning-chemistry.ro/rosnet2/knowledge-base/.

Keywords: acid mine drainage, sludge, copper leaching, SX process, cross border
area of Romania and Serbia.

Acknowledgments: We acknowledge the financial support of the Project RoRS 337-
ROmania Serbia NETwork for assessing and disseminating the impact of copper
mining activities on water quality in the cross-border area (RoS-NET2), implemented
under the Interreg-IPA Cross-border Cooperation Romania-Serbia Programme that is
financed by the European Union under the Instrument for Pre-accession Assistance
(IPA 1) and co-financed by the partner states in the Programme.
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TREATMENT OF ACID MINE DRAINAGE (AMD) USING THE
NEUTRALIZATION METHOD

Dragana Bozi¢!, Radmila Markovi¢?, Zoran Stevanovi¢!, Vasile Ostafe?,
Adriana Isvoran?, Daniela Dascalu?, Vulpe Bianca?, Mariana Adina Matica?

IMining and Metallurgy Institute, Zeleni bulevar 35, 1210 Bor, Republic of Serbia
2West University of Timisoara, Department of Biology-Chemistry and Advanced
Environmental Research Laboratories, Oitz 4A, Timisoara, Romania

Abstract: Acid mine drainage (AMD) causes water systems pollution around the mine,
and they require water treatment through active or passive treatment methods. Mine
waters contain copper ions sometimes in a considerable concentration usually
associated with an equivalent or even a two times higher concentration of Fe?*/Fe3*
ions. The presence of other heavy metal ions (Mn, Cd, Zn, Pb, Ni, etc.) in mine water
depends on the mineralization of an ore body but their concentration is much lower
than the concentration of copper or iron. Mine waters are, as a rule, acidic with pH
value mostly between 2.5 and 4. Neutralization of selected AMD with Ca(OH)2 was
done in several stages up to different pH values depending on chemical
characterization of neutralized water, and depending on the legislation for surface
water. The neutralization procedure is applied by the members of the teams of the
project RORS 337, “ROmania Serbia NETwork for assessing and disseminating the
impact of copper mining activities on water quality in the cross-border area” (RoS-
NET2) and detail information concerning this procedure and field sampling details are
available in the knowledge base that is built within the above project and at the url:
http://www.elearning-chemistry.ro/rosnet2/knowledge-base/.

Keywords: acid mine drainage, neutralization, treatment, cross border area of Romania
and Serbia.
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BIOSORPTION OF TOXIC METALS: FUTURE INNOVATIVE
BIOTECHNOLOGY (ECOBIOTECHNOLOGY) FOR ENVIRONMENTAL
DETOXIFICATION, POLLUTION CONTROL, WATER QUALITY, GREEN
ECONOMY, SUSTAINABILITY

S.A. Ostroumov?, A.V. Kiryushin?, L. Jovanovic?, G.G. Matishov®

1Lomonosov Moscow State University, Moscow, Russian Federation;
2ALFA BK University, Belgrade, Serbia;
3Southern Scientific Centre of RAS, Rostov-on Don, Russian Federation

Environmental pollution, including water pollution, is among the top- priority environ-
mental problems seriously endangering public health and is posing hazards for susta-
inable development [1, 2]. Among the most important groups of substances which
pollute water bodies, watercourses and the aquatic environment in general are toxic
metals. Reported cases of toxic metal pollution of the aquatic environment, including
fresh and marine waters, are numerous. Such metals as cadmium, copper, lead, nickel
and some other chemical elements have pronounced toxic properties. Pollution of the
aquatic environment by toxic metals provides hazardous conditions for management
and use of water resources. In this context, development of new methods and techn-
iques for removal of lead, cadmium and other abovementioned metals from aquatic
environment is of great practical significance. Today, active studies on heavy metals
sorption and binding by biomaterials of various origins are underway at our laboratories
as well as those of many countries of the world. As a result of binding these toxic
metals, they are removed from aquatic environment. Herein, in this presentation, we
report the results of our experiments on testing the suitability of the biomass
(phytomass) of some plant species. Examples of biosorption of lead, cadmium, nickel
are given in our previous publications. Here in this presentation we communicate our
new data about additional types of phytomass of plant species which were not studied
before. Recently we obtained the new results which supplement our previous data on
immobilization of toxic chemical elements by biogenic materials. The new information
on the immobilization of metals using sorbents of biological origin contributes to
development of the scientific foundations of new technologies (including biotechnology,
ecobiotechnology) aimed at improvement of water quality and treatment of polluted
waters being discharged into reservoirs. This type of new technology and ecobio-
technology will be a part of green economy in future. Water quality and its maintenance
and improvement rank among the most important, topical issues faced by science and
practice. Our new data further support our previous analysis of the role of organisms in
ecological mechanisms and processes which contribute to environmental detoxification
and water quality maintaining in natural ecosystems. The substantial multifunctional
role of biota (sum of organisms) is analyzed in the ecological theory of water self-
purification of aquatic ecosystems, both freshwater and marine, advanced in publicati-
ons of one of the co-authors of this presentation (S.A.O.) in his series of publications
starting in 2004 and afterwards.
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Conclusions:

(1) Our experiments proved that the biomass of several species of plants can affect the
content in the aqueous medium of toxic heavy metals cadmium and others (lead,
copper, and nickel), which are hazardous pollutants of water bodies and streams.

(2) The scope of application of the new data includes contribution to development of
the scientific foundations of the innovative biotechnology for removal of these toxic
metals from aqueous medium.

(3) Use of such innovative biotechnology (ecobiotechnology) can serve for improv-
ement of the water quality in water bodies, for detoxification of components of the
environment, for green economy in future.

Keywords: biotechnology, pollution control, detoxification of the environment,
sustainable development, toxic metals, ecotoxicology.
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FROM PHYTOMONITORING TO PRACTICAL REMEDIATION IN
DONBASS

Alexander Glukhov, Andrei Safonov

Donetsk Botanical Garden, Donetsk, Russia
Donetsk State University, Faculty of Biology, Donetsk, Russia

Phytomonitoring in technogenic conditions of Donbass is a scientific and applied area of
research. With the help of phytomonitoring (1996-2024), the state of ecotopes is assessed
according to various parameters: degree of disturbance, landscape transformations,
degradation of soil cover, characteristics of the herbaceous layer (ground cover plants),
level of pollution with toxic compounds, concentrations (ranges) of pollution with individual
chemical elements, dynamics of pollution or the emergence of new geochemical anomalies.
In such conditions of constant anthropogenic stress, ecosystems feel the need to restore
their natural characteristics, primarily the structures of the soil and plant layers (for protected
areas) and it is necessary to normalize the ingredient composition of priority pollutants (in
urbanized and industrial ecosystems).

Numerous observations of the nature of overgrowth of soil cover after explosions (as a
result of military events) allow us to state that in many cases the pioneer plants (from visual
assessment) are bryophytes. Thanks to mosses Bryum argenteum Hedw., Ceratodon
purpureus (Hedw.) Brid, Bryum caespiticium Hedw., Brachythecium campestre (Mull.Hal.)
Bruch et al., Bryum capillare Hedw., Leskea polycarpa Hedw., Tortula muralis Hedw.,
Orthotrichum speciosum Nees, Plagiomnium cuspidatum (Hedw.) T. Kop., Aulacomnium
palustre (Hedw.) Schwégr., Platygyrium repens (Brid.) Schimp., Grimmia pulvinata (Hedw.)
Sm., Brachythecium salebrosum (F.Weber & D.Mohr) Bruch et al., Syntrichia ruralis
(Hedw.) F. Weber & Mohr, Tortula mucronifolia Schwaegr., Orthotrichum pallens Bruch ex
Brid., Pleurozium schreberi (Willd. ex Brid.) Mitt, Brachythecium mildeanum (Schimp.)
Schimp., Amblystegium subtile (Hedw.) Schimp., Amblystegium serpens (Hedw.) Schimp.
the soil surface becomes closed from external influences and significantly reduces the
process of emission of harmful elements into the air. Thus, primary processes of succession
are observed in new areas of disturbed habitats. But the efficiency of this process can be
increased with the help of accelerated greening technology and the formation of
phytocenoses from ground cover plants (higher flowering plants, for example, cereals or
legumes). Creating dense plant cover is a necessary condition for rational environmental
management in the industrialized region of Eastern Europe.

The positive effect of phytoremediation technology also lies in the process of involving
aggressive toxic elements in biogeochemical cycles. The process of binding individual free
molecules into large biomolecules occurs, therefore this process is favorable for the overall
toxicity of the environment.

With the help of indicator plants, it is possible not only to diagnose the environment, but
also to optimize the restoration of disturbed areas as a result of industrial activities and
military events in the Donbass.

Keywords: Donbass, ecological phytomonitoring, industrial pollution, phytoindication, war
factor, ecotopes assessment.
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GIS TECHNOLOGIES AND METHODS OF MATHEMATICAL STATISTICS
FOR ASSESSING DEGRADED LANDS OF DONBASS
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In order to visualize numerous data on maps and (or) process large amounts of data in
tables, the figures obtained in the field are adapted to materials convenient for use in
practical activities. The environmental task is to have up-to-date information about the state
of nature. This information is useful in the implementation of business management
procedures, and is also important for the decision-making system in the exploitation of
natural resources, restoration of disturbed lands, and ecosystems in general.

For the phytoindication assessment, which is used as a large database, there is information
on 113 monitoring points in the territory of Central Donbass - these are special registration
sites for collecting material. For the first time, a general monitoring scheme was laid down
in 1998, however, due to military operations, such a system was limited only to those places
where economic development of the territory is carried out and environmental research can
be carried out with relative safety for life. For the Donetsk-Makeevka, Enakievo-Gorlovka
agglomeration system, additional monitoring points have been formed for a more detailed
analysis.

The authors had developed a project in GIS ArcView 10.4, which allowed to link 113 nodes
(trial areas) of the monitoring network with a common information center with a geolocation
accuracy of £5 m. The mechanism of constructing the observation network, including the
formation of the base part on topographic maps of 1:10000 and 1:100000 scaling was
described earlier. The WGS 1984 Web Mercator public coordinate system and the Spatial
Analyst and 3-D Analyst modules were used.

In the set of statistical analysis methods, the most acceptable are the Principal Component
Analysis (PCA), all variants of correlation analysis, and R-modeling. All primary data related
to the structure of the plant organism (length, width, %, frequency of occurrence) also
necessarily undergo a procedure for establishing statistical reliability. In most cases, a
system of phytoindicative quantification has been developed so that it is possible to build
ecological scales of plants and convert from qualitative to quantitative characteristics.

As a perspective, we are considering the possibility of modeling the localization of
geochemical anomalies and obtaining information about the migration flows of toxic
elements that affect human life and health.

It has been established that more than 65% of the territory of Central Donbass is in a
degraded state as a result of anthropogenic transformation of the territory. And another 22%
are in a depressed state, some can be corrected using green industry methods and methods
of remediation of polluted natural environments.

Completed within the framework of the work of the Azov-Black Sea Mathematical Center
(Agreement No. 075-02-2024-1446 dated February 29, 2024), Laboratory “Diagnostics and
mechanisms of adaptation of natural and anthropogenically transformed ecosystems of
Donbass” (Ne 1023110700153-4-1.6.19;1.6.11;1.6.12).

Keywords: Donbass, environmental assessment, GIS modeling, mathematical statistics in
ecology, quality of the natural environment.
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EFFECT OF CITRIC ACID ON PB ADSORPTION BY NATURAL AND
MODIFIED BENTONITE

L.V. Perelomov?, Y.M. Atroshchenko?, R. Naidu??

1Tula State L.Tolstoy Pedagogical University, Russia
2Cooperative Research Centre for Contamination Assessment and Remediation of the
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3Global Centre for Environmental Remediation, University of Newcastle, Australia

Lead adsorption by Na bentonite and Al-pillared bentonite in the presence of citric acid was
studied. It was shown that the modification of bentonite with aluminum hydroxide to form of
structures with a large open pores is not an effective technique for increasing the trace
element cation adsorption. The amount of Pb absorbed by Na bentonite decreased with an
increase of citric acid concentration, both with the addition of Pb and acid as a mixture, and
with the addition of the acid 2 hours before the microelement. At the same time, Pb was
absorbed by Na bentonite to a lesser extent when citric acid was added preliminary. The
presence of citric acid also reduced the absorption of lead by aluminum pillar-clay with
increasing the acid concentration. However, differences in absorption at simultaneous and
preliminary additions of acid were absent.

Keywords: bentonite, pillared clays, microelements, adsorption.

BIMUAHUE NUMOHHOWN KUCNOTbI HA NOMMOLEHME CBUHLIA
nPUPOAHLIM U MOOUPULIMPOBAHHBIM BEHTOHUTOM

N.B. Nepenomos?, KO.M. AtpouueHko?, P. Hanay?®

LTynbckull eocydapcmeeHHbIl nedazoaudeckull yHusepcumem um. J1.H. Torcmoeo
2Cooperative Research Centre for Contamination Assessment and Remediation of the
Environment, University of Newcastle, Australia
3Global Centre for Environmental Remediation, University of Newcastle, Australia

M3yyeHo nornolleHre CBMHLA HaTPUEBLIM GEHTOHUTOM U GEHTOHUTOM, MOAMMULMPOBAH-
HbIM TVOPOKCUAOM aroMUHWS, B MPUCYTCTBUMWM NIMMOHHOW KuUcnoThl. MokasaHo, YTo Mo-
andvKkaums GEeHTOHWTa TMAPOKCUAOM anmioMUHUA C MOMyYeHUeM CTPYKTYp C Gonblumm
pa3MepoM OTKPbITbIX MOp He ABnseTcs 3PEKTUBHEIM NPUEMOM ANA YBENUYEHUS Morno-
LLEHNS! KaTVOHOB CBUHLIA — Er0 MOTTIOLLEHNE HA HATPUEBOM GEHTOHWTE 3HAYUTESIBHO MPEBbI-
LIaeT MOrmoweHne MoaMUUMPOBaHHBIM MUHepanoM. KonuyecTtso Pb, nornowwéHHoro Na
GEHTOHUTOM, YMEHBLLUAETCA C YBENMYEHWEM KOHLEHTpaLMM JIMMOHHOW KUCMOTbI Kak npwu
JobaeneHun Pb 1 KUCMOTbI B BUAE CMECU, Tak Y BHECEHMM KUCMNOTbI 3a 2 Yaca 40 MUKPO-
anemMeHTa. Mpu atom Pb nornowancs Na GEHTOHUTOM B MEHbLUEN CTEMEHN B TOM Crlyyae,
Korga NMUMOHHYIO KWUCNOTY BHOCWNM npegsaputensHo. [pucyTcTBue NMMOHHOW KUCHOTHI
TakKe CHWXamno MormoweHne CBUHLUA antoOMUHUEBON MUNMAp-TIIMHOMA C POCTOM KOHLIEH-
Tpauum kucnotbl. OfHaKo pasnuyMsi B MOFMOLLUEHUM MpY OOHOBPEMEHHOM W MpeaBapu-
TENbHOM BHECEHUW KUCMOThI MPaKTUYECKW OTCYTCTBOBAsIM.

KnroueBble cnoBa: 6eHTOHUT, nnnnap-rnnHbl, MUKDO3JIEMEHTDI, aﬂ,COp6LI,VIF|.
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PHYSICO-CHEMICAL CHARACTERIZATION OF SOIL AND SEDIMENT
SAMPLES

Jelena Petrovié!, Zoran Stevanovi¢!, Renata Kovacevi¢?, Ljubisa Obradovic¢?,
Vojka Gardi¢!, Radmila Markovi¢!, Gheorghita Menghiu?, Vulpe Bianca?

IMining and Metallurgy Institute, Bor, Republic of Serbia
2West University of Timisoara, Department of Biology-Chemistry, 16 Pestalozzi,
300115 and Advanced Environmental Research Laboratories, 4A Oituz, 300086,
Timisoara, Romania

A total of 54 samples of soil and sediment were analyzed during the first year of the
Project RORS 337 to the content of the following pollutants: As, Cd, Cr, Cu, Hg, Mo, Ni,
Pb, Zn and Se using mass spectrometry with inductively coupled plasma and flow
injection system for mercury determination by cold-vapor atomic absorption
spectrometry. According to Serbian legislation for soil samples the content for almost
all of the analyzed elements are above the Maximum Allowed Concentration (MAC).
Some values for copper are even 100 times higher than the MAC values. The content
of arsenic is above the MAC and Remediation values in 97.62% of analyzed samples.
The elevated content of lead (52.38%), zinc (40.48%), chromium (19.05%), nickel
(9.52%) and mercury (2.38%) comparing to MAC values is also recorded. The recorded
content for copper from sediment samples are above the MAC for soil and sediment
samples according to Serbian legislation in 83.33% of analyzed samples. The half of
the analyzed sediment samples has higher values of lead and arsenic than MAC.

Keywords: soil, sediment, pollutants, maximum allowed concentration
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EFFICIENCY OF NANOFORMS Fe, Zn, Se IN MODULING OXIDATIVE
STRESS IN WHITE RATS WITH SUBCHRONIC INTOXICATION AND
CANCELLATION OF ETHANOL CONSUMPTION

The member-correspondent of Belarus ASci Andrey Moiseenok?,
N.P. Kanunnikova?, V.A. Gurinovich!, Zh.V. Motylevich!, A.S. Cheremisin?,
I.N. Katkovskaya?, O.V. Titko!, S.G. Azizbekian?

linstitute of Biochemistry of Biologically Active Compounds of the
National Academy of Sciences of Belarus, Grodno;
2Institute of Physical-Organic Chemistry of the National
Academy of Sciences of Belarus, Minsk, Belarus

The obvious role of the redox status of the animal body in protection against intoxication
and oxidative stress (OS) leaves open the importance of the balance of essential
microelements (ME) in the formation of the antioxidant potential of tissues and cellular
systems. Progress in revealing the role of mitochondrial genesis of iron-sulfur clusters [Fe-
S] and the functional connection with the metabolism of other MEs opens up the possibility
of targeted control of the process of mitochondrial ATP synthesis and ensuring homeostasis
with reduced equivalents of NAD+H, NADP<H. Of particular interest in the study of alcohol
intoxication (Al) and its abolition is the ratio of ME in the central nervous system and liver
of experimental animals against the background of the use of nanoforms of Fe, Zn, Se in
conjunction with the enzymatic component of antioxidant protection, in particular, with the
activity of metalloenzymes (catalase, superoxide dismutase, glutathione peroxidase).
Adults male Wistar rats were intragastrically injected with a colloidal solution of the
nanoforms (Fe 1.4 g/kg, Zn 1.1 g/kg, Se 1.3 g/kg) for 3 weeks, after which ethanol (30%, 5
g/kg) twice daily for 5 days. A laser analyzer based on the dynamic scattering method called
“Zetasizer Nano ZSP” (Malvern, UK) was used to measure the granulometric composition
of the colloidal solution. The size of nanoparticles was in the range of 20-40 nm. At the
same time, redox modulating therapy (RMT) (D-panthenol, 200 mg/kg, N-acetyl-cysteine,
200 mg/kg) was used. The effect of RMT was also tested 5 days after stopping ethanol
consumption. At Al and its cancellation in the liver of animals, an increase in antioxidant
enzymes, but a decrease in [Fe-S]-containing succinate dehydrogenase and aconitase, as
well as an imbalance in the glutathione system associated with an increase in S-
glutathionylation of proteins. Similar changes were detected in the central nervous system,
combined with a decrease in the potential for NADP<H synthesis in the pentose cycle. Mass
spectrometric study (ICP-MS) of the ME spectrum revealed a stimulating effect of
nanoforms on the level of Se and Zn (with a decrease in Mo and Cu) in the liver and a
similar effect in the CNS (an increase in Fe, Zn, Se). The Zn/Mo ratio in alcoholised animals
increased threefold. Alcoholization of animals resulted in a fall in Cr and Se levels, which
was partially prevented by the administration of RMT, as well as disturbances in the balance
of ME when ethanol consumption was abolished. Administration of panthenol normalised
aluminum levels and demonstrated an attenuation of OS in the tissues studied.

Keywords: Fe, Zn, Se nanoforms, oxidative stress, antioxidant defence, alcohol intox-

ication, cancellation of ethanol consumption, redox status, redox-modulating correction, D-
panthenol.
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RADIOACTIVITY IN SAMPLES OF MINERAL FERTILIZER FROM
IMPORTS ANALYZED DURING 2023

Ana A. Cugulovié?, Jelena N. Stanojkovié!, Rodoljub D. Cugulovié?,

1University of Belgrade, Institute for the Application of Nuclear Energy — INEP,
Banatska 31b, 11080 Zemun, Serbia
2University of MB, Faculty of Business and Law, Teodora Drajzera 27,
11000 Belgrade, Serbia

During 2023, at the Institute for the Application of Nuclear Energy - INEP were sent 514
samples of mineral fertilizers of different composition for gamma spectrometry analyzing by
border phytosanitary inspection. Different activity levels of natural (*°K, 22Th, 2%6Ra, 238U),
and artificially produced radionuclide (**’Cs) were present in all measured samples,
whereby the activity levels of ¥Cs in the measured samples were very low (negligible).
Depending on the type and composition of the fertilizer, different activity levels of natural
radionuclides were recorded. Out of the total number of tested samples, 48 samples were
of the NP type, and of those, four samples had a 238U activity level higher (1529, 1674, 1683
and 1967 Bg/kg) than the allowed activity level (1000 Bg/kg) prescribed by the Rulebook,
and the import of these samples into our country were prohibited.

Keywords: Mineral fertilizer, Radionuclides, Gamaspectrometry.

RADIOAKTIVNOST U UZORCIMA MINERALNOG DUBRIVA IZ UVOZA
ANALIZIRANIM TOKOM 2023. GODINE

Ana A. Cuéulovié!, Jelena N. Stanojkovié!, Rodoljub D. Cugulovié?

lUniverzitet u Beogradu, Institut za primenu nuklearne energije — INEP, Banatska
31b, 11080 Zemun, Srbija
2Univerzitet MB, Poslovni i pravni fakultet, Teodora Drajzera 27, 11000 Beograd,
Srbija

Tokom 2023. u Institutu za primenu nuklearne energije - INEP, grani¢na fitosanitarna
inspekcija, poslala je na gamaspektrometrijsko ispitivanje 514 uzoraka mineralnog dubriva
razli¢itog sastava. U svim izmerenim uzorcima zapazeni su razliciti nivoi aktivnosti prirodnih
(*°K, 2%2Th, ??°Ra, 2*8U) i vestacki proizvedenog radionuklida (**’Cs), pri ¢emu su nivoi
aktivnosti ¥¥’Cs u izmerenim uzorcima bili veoma niski (zanemarljivi). U zavisnosti od tipa i
sastava dubriva zabelezeni su razli€iti nivoi aktivnosti prirodnih radionuklida. Od ukupnog
broja ispitanih uzoraka 48 uzorka su bila NP tipa, a od toga su Cetiri uzorka imala nivo
aktivnosti 2%8U visi (1529, 1674, 1683 i 1967 Bg/kg) od dozvoljenog nivoa aktivnosti (1000
Bqg/kg) koji je propisan Pravilnikom, zbog €ega je zabranjen uvoz ovih uzoraka u nasu
zemlju.

Kljuéne reci: Mineralno dubrivo, Radionuklidi, Gamaspektrometrija.
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PROCEDURES FOR CHEMICAL CHARACTERIZATION OF FIELD
SAMPLES

Renata Kovacevic!, Zoran Stevanovi¢!, Jelena Petrovi¢?, Vasile Ostafe?,
Vojka Gardi¢!, Radmila Markovié!, Ljubisa Obradovic?!

IMining and Metallurgy Institute, Bor, Republic of Serbia
2West University of Timisoara, Department of Biology-Chemistry, 16 Pestalozzi,
300115 and Advanced Environmental Research Laboratories, 4A Oituz, 300086,
Timisoara, Romania

Analysis of the environmental samples by atomic emission spectrometry with
inductively coupled plasma (ICPOES) has been widely used due to its multi-
element capability, high dynamic linear range and sensitivity. This paper gives the
procedure for the chemical analysis of field samples. The procedure describes in
details the chosen wavelength of analyzed pollutants, operating conditions and
steps in the analysis of the following pollutants: As, Cd, Cr, Cu, Fe, Hg, Mn, Mo,
Ni, Pb, Zn, Se and S from surface water, wells, soil and sediment samples by
atomic emission spectrometry with inductively coupled plasma.

Keywords: chemical analysis, ICPAES, heavy metals, operating conditions
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FIELD ACTIVITIES: SAMPLING OF SURFACE WATER
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The objective of this field activities is to ensure quality and standardized sampling of
surface water according to the Project plan sampling. The main fact of the surface
water sampling in the field is to collect samples on proper manner with appropriate
equipment aim to determine the water quality. During the field activities up to
September 2020, surface water samples (about 130 pcs.) are taken according to the
procedure which is one of the deliveries from current project. Sampling points and
sampling dynamics are defined according to the project activities. The results of
samples analyzing are used for: the evaluation of toxic substances distribution into
surface waters, creation of the studied areas map, choosing the typical acid mine
drainage (AMD) for testing aim to develop the technology for pollution reducing.
Procedure for surface water sampling illustrates the importance of choosing proper
samples, quality control and equipment, field details and data, as so as the
management of collected liquid samples. The sampling procedure is applied by the
members of the teams of the current project RoRS 337, “ROmania Serbia NETwork for
assessing and disseminating the impact of copper mining activities on water quality in
the cross-border area” (RoS-NET2) and detail information concerning this procedure
and field sampling details are available in the knowledge base that is built within the
above project and at the url: http://www.elearning-chemistry.ro/rosnet2/knowledge-
base/.

Keywords: surface water, sampling, procedure, cross border area of Romania and
Serbia.
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MONITORING THE SURFACE WATER QUALITY
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Monitoring the surface water quality was realized aim to characterize the existing
conditions or identify emerging problems. Regular quarterly sampling is realized by the
team members of the project RORS 337. Total of the water samples was about 220
pcs. On the field, was measured: pH, oxidation-reduction potential, dissolved oxygen,
water and ambient temperature, site sampling coordinates. Chemical characterization
was done on the following elements: Fe, Mn, Cu, Mo, Zn, As, Ni, Pb, Cd, Cr, Hg, S,
Se. Detail information concerning the monitoring the surface water quality are available
in the knowledge base that is built within this project: http://www.elearning-chemistry.
ro/rosnet2/knowledge-base/.

Keywords: monitoring, surface water, cross border area of Romania and Serbia.
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MINING AND METALLURGY INSTITUTE (MMI) BOR SITE AND
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Project ROS-NET?2 was realized in scope of IPC CBC between Romania and Serbia.
Mining and Metallurgy Institute (MMI) Bor activities in scope of Project were defining
Project area from the Serbian side, creation of procedures, sampling of surface and
well waters, river sediments and soil, chemical analyses, geochemical map creation
and laboratory test experiments for neutralization of waste waters and revalorization of
useful components. Therefore MMI collected more than 350 samples from Bor up to
Danube. Moreover, MMI performed laboratory analyzes, tests of waters neutralization,
leaching and solvent extraction tests. All of the results are available on Project
Knowledgebase.

Keywords: mining, waters, cross border region.
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Bioadsorption is an alternative to removing heavy metals from water using cheap and
highly efficient biological materials. Biosorption is an ecological method allowing the
use of inactive raw materials that can come from agricultural, industrial or plant waste.
Modified biopolymers, such as nanocellulose, chitin and chitosan, starch derivatives,
alginate, gelatin, can significantly reduce the concentration of copper in water, are
environmentally friendly, biodegradable, renewable and are easily found in nature.
Chitosan, a deacetylated derivative of chitin, is a natural, polysaccharide heteropolymer
consisting of D-glucosamine and N-acetyl-D-glucosamine. It is obtained from chitin, the
second most abundant biopolymer in nature, after cellulose. Its adsorption capacity is
due to the ability to chelate heavy metals such as copper. With the purpose of studying
the adsorption of the copper ions on chitosan beads, Cu(NOs3)2 solutions with a
concentration of 1.5-10+ M, 3:10#* M, 4.5-10* M and 6-10* M were prepared. 0.050
and 0.025 g dehydrated chitosan beads were used as adsorbent. The potentiometric
method was chosen due to its ease, high accuracy and short time required for analysis.
The obtained results showed that the adsorption process proceeds fast at the
beginning and as the saturation of the chitosan microspheres takes place, it becomes
slower and then remains constant. Also, the amount of adsorbent used influences the
adsorption. Thus, the lower the amount of adsorbent and the higher the concentration
of the solution, the faster the saturation of the microspheres. The study showed that
chitosan, an economical and environmentally friendly biopolymer, is an efficient
adsorbent in the removal of Cu(ll) ions from wastewater and its processing in the form
of dehydrated chitosan microspheres ensures an area of larger adsorption surface and
therefore a higher adsorption capacity.

Keywords: chitosan beads, copper (I), removal.
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In Mojkovac, from 1976 to 1991, there was an active lead and zinc mine. The mines at
the foot of the Bjelasica mountain economically uplifted, but also healthily devastated
the population of Mojkovac and its surroundings. The state of Montenegro, with the
help of the international community, only recently managed to completely remediate
the tailings and save the population and nature after decades. However, since 2010,
research has been conducted, and in 2018, the company Tara Resort Brskovo Mine
took over more serious activities and established the justification for the profitability of
reactivating the Brskovo mine. The project documentation proves the profitability of
operation, but also, on paper, demonstrates the safety of reopening the lead and zinc
mine. Although the old mine has been considered “dead” for decades, although
potential ecological “black bombs” have been remediated, ecological incidents have
occurred several times in the past, so it is justifiably questioned how much the Novo
Brskovo mine can endanger the Tara River, its fish and plant life, and thus the Durmitor
National Park, which is under the protection of UNESCO. For economic viability, it has
been determined that there is an interested company. Profit would be certain, but
environmental protection is an unknown and a great danger that the population of the
Mojkovac region may experience the same decades as at the end of the last century.
They could have earned less in mining pits than they spent on expensive, often
unsuccessful treatments. New mines represent a serious threat to the “tear of Europe”!

Keywords: Ecology, Mojkovac, Brskovo mine, Tara river, health.
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U Mojkovcu je od 1976. do 1991. godine bio aktivan rudnik olova i cinka. Kopovi u
podnoZju planine Bjelasice ekonomski su uzdizali, ali i zdravstveno unidtavao sta-
novnidtvo Mojkovca i okoline. Drzava Crna Gora je, uz pomo¢ medunarodne zajednice,
nakon decenija, tek nedavno uspjela da u cjelosti sanira jalovinu i spase stanovniStvo
i prirodu. Medutim od 2010. godine vrdena su istraZivanja, a 2018. godine kompanija
Tara Rizort Brskovo mine je preuzela ozbiljnije aktivnosti i ustanovila opravdanost
isplativosti reaktiviranja rudnika Brskovo. Projektna dokumentacija dokazuje isplativost
rada, ali i, na papiru, dokazuje sigurnost ponovnog otvaranjem rudnika olova i cinka.
lako je stari rudnik decenijama ,mrtav“, iako su sanirane potencijalne ekoloske ,crne
bombe®, viSe puta su se u proslosti deSavali ekoloSki incidenti pa opravdano se
postavlja pitanje koliko rudnik Novo Brskovo moze ugroziti rijeku Taru, njen riblji i biljni
svijet, samim tim i nacionalni park Durmitor koje je pod zastitom UNESKO-a.

Za ekonomsku isplativost je utvrdeno i postoji zainteresovana kompanija. Profit bi bio
siguran, ali ekoloSka zastita je nepoznanica i velika opasnost da se stanovnistvu
mojkovackog kraja ne ponove decenije s kraja proSlog vijeka. Manje su mogli zaraditi
u rudarskim kopovima nego Sto su novca troSili na skupa, najéedCe bezuspjeSna
lje€enja. Novi rudokopi predstavljaju ozbiljnu prijetnju ,suzi Evrope!

Kljuéne rije€i: Ekologija, Mojkovac, rudnik Brskovo, rijeka Tara, zdravlje.
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Immortelle (lat. Helichrysum italicum Roth G. Don) is a perennial plant species of the
Asteraceae family that grows spontaneously on sandy and dry soils in Serbia. The dried
inflorescences of the immortelle are used as a raw material for medicinal teas, in
cosmetics and in the pharmaceutical industry. The growth of H. italicum is strongly
influenced by the properties of the initial substrate. The chemical composition of the
above-ground parts of the plant depends on the content of certain elements in the soil.
In the area of the village of LeSje near Paracin, Serbia, the immortelle has been grown
commercially on vertisol since 2016. Soil samples and above-ground parts of
immortelle, green branches, and leaves, were taken from three plots in 2023. Soil
fertility analysis showed that the soil was low in humus, neutral in pH and low in nitrogen
and phosphorus, but well supplied with potassium. The content of Cd, Cr, Cu, Mn, Pb
and Zn in the soil was within the maximum permissible values. The only element that
showed a slight increase compared to the maximum values was the nickel content.
With the exception of chromium, the accumulated concentrations of metals in the plant
material were within the usual values for cultivated plants. In the sample of H. italicum
growing next to the road, a higher concentration of lead was measured (4 mg kg™).
Considering the content of this element in the soil, we assume that the higher
concentration in the plant material is anthropogenic (proximity to the road). We found
a very strong correlation between the content of Cu and Mn in the soil and the content
of phosphorus and potassium in the plant material. A very strong correlation was also
found between the Pb content in the soil and the K and Mn content in the plants, as
well as a strong correlation with the Cd content in the plants.

Keywords: immortelle, vertisol, basic fertility, heavy metals, microelements.
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Smilje (Helichrysum italicum Roth G. Don) je viSegodiSnja biljna vrsta iz familije
Asteraceae, koja u Srbiji spontano raste na peskovitim i suvim zemljistima. OsuSena
cvast smilja koristi se kao sirovina za lekovite €ajeve, u kozmetici i farmaceutskoj
industriji. Na uspevanje smilja veliki uticaj imaju osobine zemljiSnog supstrata. Hemijski
sastav nadzemnih biljnih delova je u velikoj meri uslovljen sadrZajem pojedinih
elemenata u zemljiStu. Na podrucju sela LeSje kod Paracina smilje se plantazno gaji
od 2016. godine, na zemljistu tipa smonica. Uzorke zemljiSta i nadzemne delove smilja,
zelene grancice i listove, prikupili smo 2023. godine sa tri parcele. Ustanovili smo da je
zemljiSte pod smiljem slabo humozno, neutralne pH reakcije, sa niskim sadrzajem
ukupnog azota i pristupa¢nog fosfora i dobro obezbedeno u pristupacnom kalijumu.
Sadrzaji Cd, Cr, Cu, Mn, Pb i Zn u zemljiStu su bili u granicama maksimalno dozvoljenih
vrednosti. Jedino je sadrZaj nikla bio blago povisen u odnosu na dozvoljene vrednosti.
Akumulirane koncentracije metala u biljnom materijalu, osim hroma, bile su u okviru
uobicajenih vrednosti za gajene biljke. U uzorku H. italicum koji raste pored relativno
prometnog asfaltnog puta izmerena je veéa koncentracija olova (4 mg kg-'). S obzirom
na sadrZaj ovog elementa u zemljiStu, pretpostavljamo da je veéa koncentracija u
biljnom materijalu antropogeno uzrokovana (blizinom puta). Ustanovili smo vrlo jake
korelacione veze izmedu sadrzaja Cu i Mn u zemljiStu sa sadrzajem fosfora i kalijuma
u biljinom materijalu. Vrlo jaka korelaciona veza ustanovljena je i izmedu sadrzaja Pb u
zemljistu i Ki Mn u biljkama, kao i jaka korelaciona veza sa sadrzajem Cd u biljkama.

Kljuéne reéi: smilje, smonica, osnovna plodnost, teSki metali, mikroelementi.
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As a result of systemic biogeochemical studies of the selenium content in the ecosystems
of Moldova, it was found that the total selenium content in soils (100-668 ug/kg, average
246 pg/kg) and in agricultural plants (80-166 pg/kg, average 112 ug/kg) does not fully
reflect the provision of this element to animals and humans. In the muscle mass of farm
animals Se 147-590 ug/kg. In human blood serum 76-254 ug/L, the average value is 146
Mg/L, the selenium status of rural residents is higher than that of urban residents. In the soils
of the steppe region, areas with a Se deficiency (100 pg/kg) are observed, while it is in the
steppe region that abnormally high concentrations of selenium are observed in the biota of
aquatic ecosystems. Agaricus bisporus accumulates Se in the range 1980-24920 pg/kg,
that is, champignon is a sensitive bioindicator of available selenium in soils. In the
geochemical conditions of Moldova, an important role in the supply of selenium to living
organisms is played by its increased content in natural waters: 0.200—6.090 pg/L, with an
average value of 1.831 pg/L for surface water and 1.795 pg/L for groundwater. In the aquatic
ecosystems of this country, the biota can accumulate abnormally high concentrations of
selenium. In aquatic plants 19-2917 pg/kg. Average Se content (ug/kg) in plants of aquatic
ecosystems: coastal plants (139), helophytes (182), algae (532), hydrophytes (855). The
Se content in the muscle tissue of fish in background water bodies is 323-517 pg/kg, in fish
farms 409-646 pg/kg, and the Kuchurgan reservoir-cooler of the thermal power plant is
665-1277 pg/kg. In the muscle tissue of waterfowl Se: in background water bodies up to
1158 pg/kg, and in the Kuchurgan reservoir up to 2370 pg/kg. Thus, against the background
of a low content of total selenium in soils, natural waters of Moldova are characterized by
high concentrations of Se, and aquatic organisms accumulate it very intensively. An
important feature of the biogeochemistry of selenium in the ecosystems of Moldova is the
very high content of water-soluble forms in soils up to 284 pg/kg, which, apparently,
determines the very high selenium status of the region.

In the components of the environment of this country the content of iodine varies widely:
atmospheric air is 0.93-2.7 ug/m?®, water is 0.5-65 ug/l, groundwater is 0.5-63 pg/l, artesian
(interstitial) water - 2.3-44400 ug/l, plants - 0.008 - 1.0 mg/kg. The deficient content of total
iodine in the soils of Moldova was found (0.1-5 mg/kg), while, the amount of mobile iodine
ranges from 0.01 to 0.75 mg/kg (average 0.53 mg/kg). These content levels are classified
as high. Yu. G. Pokatilov established the optimal content of mobile forms from 0.05 to 0.1
mg/kg. lodine is available for the biota of Moldova, this is confirmed by the high ability to
accumulate this element by living organisms, this is an availability indicator of this element
for ecosystems. Agaricus bisporus are able to accumulate a lot of iodine in natural
conditions (34041 pg/kg), which is 3 times more than in those grown in artificial conditions.
In the conditions of Moldova, iodine accumulates (ug/kg): in the bees body in the range of
290-350, perga 200-270, propolis 201-281, honey 95-130, reflecting the high bioavailability
of iodine. The total content of iodine in soils does not mean its bioavailability. Thus, the
availability of selenium and iodine for living organisms is determined not by the total amount
of these elements in soils, but by its mobile forms.

Keywords: selenium, iodine, ecosystem components, water-soluble forms, Moldova
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OCOBEHHOCTU BUOTEOXUMUU CENEHA U NOJA B PECNYBJTUKE
MOJIAOBA

Hou. MapuHa Kanutanbyyk, ViBaH Kanutanb4yk
lpudHecmposckuti eocydapcmeeHHbIl yHUsepcumem, Tupacrnosib, Mondosa

B pesynbTate CUCTEMHBLIX BGUOrEOXMMUYECKNX UCCNENOBAHUIN COOEPXKAHUA CeneHa B KO-
cuctemax MongoBel 6610 yCTaHOBNEHO, YTO obLee cogepxaHue ceneHa B noyvsax (100-
668 MKr/kr, B cpegHeM 246 MKI/KT) U B CENbCKOXO3ANCTBEHHbIX pacTeHnsx (80-166 mkr/kr, B
cpegHeMm 112 MKr/Kr) He B MONHOM Mepe oTpaxaeT obecrneveHne aTm afeMeHTOM XUBOTHbIX
N YyenoBeka. B MbIlWeYHOM Macce CEenbCKOXO3ANCTBEHHbBIX XXMBOTHbLIX Se cocTaBnseT 147-
590 mkr/kr. B cbIBOPOTKE KpOBW YenoBeka 76-254 MKr/n, cpegHee 3HayeHne coctaBnsieT 146
MKI/IN, YPOBEHb CENleHa Y CENbCKMX XUTENEN Bbille, YEM Y ropoAckux. B nousax cTenHoro
pervoHa HabnogatoTca yyacTkm ¢ gecpmumtom Se (100 mKr/kr), B TO BpeMs kak UMEHHO B
CTENMHOM pervoHe HabnpalTcs aHOManbHO BbICOKME KOHLEHTpauuu ceneHa B OuoTe
BOAHbIX 3kocucTem. Agaricus bisporus HakannuaeT Se B Agnana3oHe 1980-24920 mkr/kr, TO
€CTb LUAMMWUHBbOH SIBMNSETCA YyBCTBUTENBHBIM OUOMHAMKATOPOM AOCTYMHOrO CerieHa B noY-
Bax. B reoxummnyeckunx ycrnosumsx MongoBbl BaXkHyH porb B 06eCneyYeHnn XXmBbIX OpraHms-
MOB CENeHOM UrpaeT ero NoBbILLEHHOE coaepaHme B NpupoaHbix Bogax: 0,200-6,090 mkr/n,
npu cpegHem 3HayveHumn 1,831 MKr/n 4ns noBepxHOCTHbIX Bog 1 1,795 MKr/n onsa NoA3€MHBbIX.
B BOAHbIX 3KOCUCTEMAx 3TOW CTpaHbl OMOTa MOXET HakannMBaTb aHOMAarbHO BbICOKME
KOHUeHTpaumm ceneHa. B BogHbIx pacteHusax 19-2917 wmkr/kr. CpegHee copepxaHve Se
(MKr/kr) B pacTeHMsiX BOAHBIX 3KOCUCTEM: NpubpexHbix pacTeHusx (139), renodutax (182),
Bogopocnsix (532), rugpocutax (855). CogepkaHue Se B MbILLEYHON TKaHM Pbib B (OOHOBbIX
Bogoemax coctaensieT 323-517 mkr/kr, B pbl6OBOAHbLIX X03alcTBax - 409-646 MKr/Kr, a B
KyuypraHckom BogoxpaHunuuie-oxnagutene TOC - 665-1277 mkr/kr. B Mbllue4HOM TKaHK
BogoNnaearowmnx Nty Se: B hoHOBbIX BogoemMax Ao 1158 mkr/kr, a B KyyypraHckom Bogo-
xpaHunuwe go 2370 mkr/kr. Takum obpasom, Ha hoHe HM3KOro coaepkaHms obLyero ceneHa
B MOYBax NpupogHble Boabl MongoBbl XapakTepu3yHTCs BbICOKMMW KOHLEHTpaumamn Se, n
BOAOHbIE OpraHn3mMbl HaKannMBaKT €ro O4EHb MHTEHCUMBHO. BaxHol ocobeHHOCTLIO Broreo-
XMW ceneHa B akocuctemax MongoBbl SBMSIETCS OMEHb BbICOKOE COAEpXKaHWe BOAOpacT-
BOPUMbIX (bOpM B nouBax o 284 MKr/kr, 4TO, NO-BUAMMOMY, OnpeaensieT O4eHb BbICOKUIA
CEereHoBbIN CTaTyC permoHa. B koMNoHeHTax oKkpy»xatoLlen cpeabl 3TON CTpaHbl COAepKaHne
noga BapbUpyeTCs B LUMPOKMX Mpedenax: aTtMocdepHbld Bo3ayx coctasnset 0,93-2,7
mkr/m3, Boga - 0,5-65 MKr/n, rpyHTOBbIE Boawl - 0,5-63 MKI/n, apTeanaHckas Boaa - 2,3-44400
MKr/n, pactenust - 0,008 - 1,0 mr/kr. Bblno 0GHapyXeHO HeJOCTaTOYHOE CoAepXKaHNe obLLEero
noga B noysax Mongosbl (0,1-5 mr/kr), B TO BpeMs Kak KONMMYECTBO MOABWXHOIO noaa
konebnetcs ot 0,01 go 0,75 mr/kr (B cpegHem 0,53 mr/kr). OTW ypOBHW COOEPKAHUS KIaccu-
cduumpytoTca Kak Bbicokue. Woa gocTyneH ans 6woTbl MomgoBbl, 3TO MoATBepxaaeTcs
BbICOKOM CMOCOOHOCTBIO HaKkanMBaTh 3TOT AMIEMEHT XXUBbIMU OpraHM3MaMu, 370 NnokasaTtesb
OOCTYMHOCTM 3TOro 3fieMeHTa Anst akocuctem. Agaricus bisporus cnocobHbl HakannmeBaTb
MHOro nofa B eCTeCTBeHHbIX ycroBusx (340141 mkr/kr), yto B 3 pasa 6onbLue, 4eM y Bbipa-
LLIeHHbIX B UCKYCCTBEHHbIX ycnoBusx. B ycrnosusx MongoBsbl nog HakannuesaeTcs (MKr/Kr): B
opranuame nyen B npegenax 290-350, nepru 200-270, npononuca 201-281, mega 95-130,
4YTO OTpaxaeT BbICOKyt0 BuogocTynHocTb nopa. Obllee cogepxaHue noga B MoYBax He
03HavaeT ero 6uogoctynHocTn. Takmum obpas3om, AOCTYNHOCTb ceneHa u rhoga Ans KUBbIX
OpraHvM3moB onpefensieTcs He obLMM KONMYECTBOM 3TUX SNIEMEHTOB B MOYBax, a UX noa-
BWKHBbIMY chopMamum.

KnioueBble cnoBa: ceneH, 1od, KOMMOHEHTbl 3KOCUCTEM, BOAOPACTBOpUMblE (hOpMbI,
MonpoBa.
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IRON IN ECOSYSTEMS OF THE REPUBLIC OF MOLDOVA
Dr. Marina Kapitalchuk?, Dr. lvan Kapitalchuk®, Alexandru Telsa'?, Svetlana Mahib?

1Shevchenko State University of Pridnestrovie, Tiraspol, Moldova
2Republican Clinical Hospital, Tiraspol, Moldova

There is much more iron in soils than other vital microelements, but if we compare the
content of Fe in the soils of Moldova with other regions, it turns out that this element is
not enough. According to authors from different regions of the world, the Fe content in
soils is 38,000—40,000 mg/kg. And the Fe content in the soils of the Dniester valley
varies from 12,300 to 37,700 mg/kg. Soils were also examined for the content of mobile
Fe. It turned out that mobile Fe in soils was significantly less than total Fe: from 6.44 to
8.25 mg/kg, with an average value of 7.55 mg/kg. This ratio of total Fe to mobile Fe
content is observed only for this element. High concentrations of Fe are noted in the
waters and bottom sediments of Moldova. The average concentration of Fe in the water
of the Dniester River was 0.875 mg/l, and the highest was 3.338 mg/l. Also, high
concentrations of Fe were found in the Kuchurgan reservoir: 0.960 mg/I.

According to studies of the Soviet period, Fe content in plants: sunflower (aerial part)
200-1800, sunflower (seed) 100-900, cereals (grain) 500-600, corn (grain) 300-900
(mg/kg). This indicates optimal and excessive Fe content in agricultural crops in
Moldova. According to the results of our studies, the Fe content in sunflower seeds,
wheat and corn grains have low Fe concentrations from 18 to 53 mg/kg.

Good indicators of the mobility and availability of elements in environmental
components are mushrooms and bee products. In champignons grown under natural
conditions, the Fe content is significantly higher (144 mg/kg) than in mushrooms of the
same species (55 mg/kg) grown under artificial conditions. A study of bee products
showed a high accumulative ability of bees to accumulate Fe in their bodies.
Environmental conditions influence Fe accumulation. In the steppe region of Moldova,
Fe accumulates in beekeeping products much better than in the forest-steppe region.
Fe concentrations in the blood serum of surveyed residents of the left bank regions of
Moldova are in the range from 2.98 to 49.2 umol/l with a norm of 9 — 31.3 pmol/l. The
average Fe content in the blood was 12.15+6.78 umol/l. The largest number of cases
(40%) of Fe concentrations are in the range from 10 to 15 pumol/l.33% of those
examined have low Fe levels in the blood from 5 to 10 umol/l. But the Fe content in the
blood can reach very high concentrations that exceed the norm.

In forest-steppe conditions, excess Fe concentrations are observed much more
often. Fe concentrations in apparently healthy people are in the range of 15 — 27 pmol/l.
Thus, it can be noted that the biogeochemical conditions of Moldova are favorable for
the accumulation of Fe by living organisms. Diseases associated with iron-dependent
anemia are most likely endogenous in nature and not related to the environment.

Keywords: iron, water, plants, surveyed population, blood, Moldova
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XEJNE30 B 9KOCUCTEMAX PECMNYBJIMKXA MOJIQOBA

Hou. MapvHa KanuTtanbuyk?!, Oou. MeaH Kanutanbuyk?,
Anekcanap Tenbca®?, CeetnaHa Maxun6?

pudHecmposckutli 2ocydapcmeeHHbIl yHusepcumem, Tupacnonb, Mondosa
2PecnybnukaHckas KnuHudeckasi 6onsHuya, Tupacrnons, Mondoea

XKenesa B noyBax HecpaBHEHHO Oonblue, YeM [APYrMX XXWU3HEHHO BaXKHbIX MMWKPO-
3MIeMeHTOB, HO €eCcnu cpaBHMBaTb cogepxaHwe Fe B noysax MongoBbl € Apyrumu
permoHammn, TO OKaXKEeTCs, YTO 3TOro arnemMeHTa HeMHoro. 1o AaHHbIM aBTOPOB pas3HbiX
pernoHoB Mupa cogepxaHue Fe B nouax coctasnset 38000-40000 mr/kr. A cogepxaHue
Fe B nouyBax gonuHbl [HecTpa mameHsietca oT 12300 go 37700 mr/kr. Tak xe 6blnu
nccrnegoBaHbl MOYBbI Ha copepxaHue nogswkHoro Fe. Okazanocb nogswkHoro Fe B
noyBax 3HA4YUTENbHO MeHblUe, YeM BanoBoro: oT 6,44 po 8,25 mr/kr, Npu cpegHeM
3HayeHun 7,55 wmr/kr. Takoe COOTHOLIEHWe cogepxaHus obuwero Fe Kk noaBMXHOMY
HabnogaeTca TONbKO ANS 3TOro anemMeHTa. B Bogax v AOHHbLIX OTnoxeHusx Monaosbl
OTMeYeHbl BbICOKMe KoHLUeHTpauuu Fe. CpeaHee 3HayeHne KoHUeHTpauun Fe B Boge peku
OHecTp coctasuno 0,875 mr/n, a Hanbonblee 3,338 mr/n. Takke BbICOKME KOHLEHTPaLMK
Fe obHapyxeHbl B KyvypraHckom BogoxpaHunuie 0,960 mr/n.

Mo AaHHbIM MccneaoBaHWMI COBETCKOrO Nepuoaa BpeMeHu coaepxaHue Fe B pacTeHusax:
NoACONHeYHnK (Hag3emHon vactb) 200-1800, nogconHeyHuk (cemsi) 100-900, 3nakoBble
(3epHo) 500-600, kykypysa (3epHo) 300-900 (mr/kr). OTo cBuaeTenbcTByeT o6 ontu-
MarnbHOM U M30bITOYHOM codepkaHum Fe B CENbCKOXO3AMCTBEHHbIX KynbTypax MongoBsbi.
Mo pesynbTaTam HaluMX MCCNefoBaHWUW codepxaHue Fe B cemeHax MOOCONHEYHMKa,
3epHe MweHuUbl U KYKypy3bl UMEIOT HU3KNe KOHUeHTpaumm Fe ot 18 go 53 mr/kr.
XopownMy uHamMkatopamyv MNOABUXHOCTU M OOCTYNMHOCTUM 3fIEMEHTOB B KOMMOHEHTaXx
OoKpy)XKalollen cpefbl sIBASKTCA rpubbl M MPOAYKTbl MYenoBoAcTBa. B wamnuHboHax,
BbIPOCLUMX B €CTECTBEHHbIX YCNOBUSAX, coaepaHne Fe saHauntensHo 6onblue (144 mr/kr),
yeM B rpubax atoro xe Buga (55 MI/Kr), BblpalleHHbIX B WCKYCCTBEHHbIX YCIOBUSX.
WccnepoBaHne nNpoaykToB NYenoBOACTBA NOKa3aro BbICOKYH akKyMYMNSTUBHYH Cnocob-
HOCTb N4yen HakannMeaTtb Fe B cBoeM Tene. Ha akkymynsuuio Fe BAUSOT aKkonormyeckue
ycnosus. Tak B cTenHoM pavioHe MongoBbl Fe akkymynupyeTcst B NpoAyKTax n4enoBoa-
CTBa 3HAYUTESNBHO fyylle, YeM B TECOCTEMHOM panoHe.

KoHueHTpauum Fe B CbiIBOPOTKE KpoBM 06CnefoBaHHbIX Xutenen neBobepexxHbix pakoHOB
MongoBbl HaxogaTcs B nHTepBarne ot 2,98 0o 49,2 mkmons/n npu HopMme 9 - 31,3 MKMonb/1.
CpepHee 3HayeHune cogepxaHusa Fe B kpoBu 12,15+6,78 mkmonbs/n. Hanbonblwee yncno
cny4yaes (40%) koHueHTpauuu Fe Haxogutcsa B nHTepsane ot 10 go 15 mkmone/n. 33 %
obcnenoBaHHbIX MMEIOT HU3Koe cogepxkaHue Fe B kposu oT 5 oo 10 mkmonb/n. Ho cogep-
XaHue Fe B KPOBM MOXET OOCTMraTb OYE€Hb BbICOKMX KOHLIEHTpaUWiA, MPEeBbILLAOLLMX
HopMmy. B ycnoBsusix necoctenu npeBbilleHMe KOHUEeHTpauui Fe HabniopaeTtcs ropasgo
vawe. KoHueHTpaumMm Fe y yCrnoBHO 3[00pOBbIX MoAen HaxoaaTcs B uHTepsane 15-27
MKMOnb/n. Takum 06pa3om, MOXHO OTMETUTb, YTO Buoreoxummnyeckme ycrnosms Mongosbl
BGnaronpuaTHbl ANa akkymynauum Fe xxuBbiMmn opraHuamamu. 3abonesaHus, CBA3aHHbIE C
)Kene3o-3aBUCUMON aHeMMUEN, UMEIOT, CKOpee BCEro, 3HAOrEHHbI XapakTep U He CBA3aHbI
C OKpY>KatoLLleri Cpeaomn.

KnioueBble cnoBa: xeneso, Boda, pacTeHusi, obcrneaoBaHHoe HaceneHue, KpoBb, Mon-
Josa.
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BIOGEOCHEMICAL MONITORING OF TERRICONES OF CENTRAL
DONBASS, SCREENING OF 2023

Dmitry Dogadkin?, Andrei Safonov?, Valentina Danilova!, Alexander Degtyarev!

Vernadsky Institute, Moscow, Russia
2Donetsk State University, Donetsk, Russia

Terricones are formed by the wastes remaining after the coal mining. The agglo-
meration of the Donetsk-Makeevka system comprises 250 terricones. All they are
important components of landscapes and provide a peculiar geochemical environment
for the existence and development of living organisms. In spite of the long-lasting
industrial history of Central Donbass, detailed biogeochemical studies did not involve
the analysis of many toxic elements. At the same time, indicator biogeochemistry
serves as an efficient tool for the ecological assessment of anthropogenic impact (V.V.
Ermakov., S.F. Tyutikov, V.A. Safonov, 2018, — Biogeochemical indication of micro-
elementhoses).

In September, 2023, seven model objects (terricones) were chosen for collecting the
plant material and subsequent ingredient analysis. To unify experiment, samples of one
species, Phleum pratense L. (aboveground vegetative biomass), were analyzed. This
species has a wide ecological range and is often found at all monitoring points. The
contents of trace elements in the plants were analyzed using inductively coupled
plasma mass spectrometry at the Laboratory of Environmental Biogeochemistry (Li,
Be, B, Sc, Ti, V, Cr, Mn, Co, Ni, Cu, Zn, Ga, Ge, As, Se, Rb, Sr, Y, Zr, Nb, Mo, Cd, Sn,
Sh, Te, Cs, Ba, La, Hg, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Hf, Ta, W,
Re, Tl, Pb, Bi, Th, U).

Among the technophile elements, the high migration ability was revealed for following
elements: Cr, Co, Ni, Cu, Zn, Mo, Cd, Nd, Pb.

The terricones are arranged in order of increasing accumulation index in plants:
Tsentralno-Zavodskaya mine; Zaperevalnaya mine; Svyato-Serafimovskaya mine;
mine No. 6/14 Berestovskaya, Ganzovka, Horned waste heap; Gorky mine; mine No.
1-1 bis; waste heap of the mine named after. Kalinina.

Analysis of element concentrations (Li, Ti, V, Cr, Co, Ni, Cu, Zn, Ga, Ge, Se, Rb, Sr,
Y, Zr, Nb, Mo, Cd, Sb, Cs, La, Hg, Ce, Pr, Nd, Sm, Eu, Gd, Dy, Ho, Er, Yb, W, TI, Pb,
Bi, Th, U) revealed differentiation by a factor of 3-10...27 times, which highlighted the
need for detailed monitoring study in the region. Theoretically, it was assumed that
bluegrass representatives have high resistance and do not accumulate toxic elements
in high concentrations. However, in practice it turned out that individual elements have
high concentrations in plant tissues.

Based on the geochemical contrast indices (compared to regional background), it was
established that a zone of direct negative impact depends on the size of the coal mine
waste and rock toxicity, but is no less than 170 m perpendicularly away from the
terricone base.

Keywords: ecological phytomonitoring, Donbass, terricones, industrial pollution,
inductively coupled plasma mass spectrometry.
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BIOGEOCHEMICAL INDICATION OF MICROELEMENTHOSES

Valentina Danilova, Prof. Dr. Vadim Ermakov, Dr. Vladimir Safonov,
Uliana Gulyaeva, Dr. Fedor Golubev, Alexander Degtyarev, Dr. Sergey Tyutikov

Vernadsky Institute of Geochemistry and Analytical Chemistry RAS, Moscow, Russia;

The studies were conducted in two metallogenic areas, including the Unal basin
enriched with Zn, Pb, Cu, Cd and As (North Ossetia), and a profile downstream of the
Baksan River with elevated levels of W and Mo (Kabardino-Balkarian Republic). In the
first case, the source of the polymetallic anomaly was the deflation of the pulp of the
Mizur GOK and the migration of metals with waters and mudflows in contact with the
exposed point Pb-Zn deposits. And in the second case, the development of W-MO
deposits and the Tyrnyauz W-Mo combine. A clear differentiation of plants in extreme
geochemical conditions has been established. An endemic metallophyte of the Unal
basin has been discovered Cladochaeta candidissima (M. Bieb.) DC. The selective
concentration of Zn in the leaves of birch, Cd and Zn in the leaves of various species
of willow and aspen has been established. TM anomalies are clearly identified by the
metal content in algae of temporary reservoirs on alluvial deposits. A high positive
correlation was found between the Pb content and the fluctuating asymmetry of the
leaves. The correlation between the concentration of metals in soils and plants, the
content of glutathione and metallothioneins in birch leaf extracts, on the one hand, and
fluctuating asymmetry, on the other, turned out to be moderately positive. It was found
that an increase in the amount of metal content in the soils of both regions inhibited the
activity of dehydrogenase. According to the degree of inhibition by metals, soil enzymes
are arranged in a row: dehydrogenases > invertase > (catalase and peroxidase).
Biogeochemical examination of the Unal basin before and after the burial of the Unal
tailings dump (after 2 years) did not reveal a noticeable decrease in metal and arsenic
concentrations in river alluvium and soils of areas neighboring the technogenic zone.
Therefore, it is necessary to monitor this territory in dynamics.

Keywords: biogeochemical indication, trace elements, organisms, enzymes,
pigments SH-compounds

The work was carried out according to the State assignment of GEOHI RAS
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BUOM'EOXMMUYECKAA MHONKALUMUA MUKPOJJIEMEHTO30B

Hanunoea B.H., Epmakoe B.B., CadoHoB B.A., lN'ynsieBa Y.A,,
Mony6es ®.B., Hertapes A.l., Tiotuko C.®

UHecmumym 2eoxumuu u aHanumudeckol xumuu um. B.U. BepHadckozo PAH,
Mocksa, Poccusi

WccnegoBaHns npoBOAMNUCL B ABYX MeTanforeHM4eckux parnoHax, BKMoyas
BaccelH YHan, oborauwleHHbii Zn, Pb, Cu, Cd n As (CeepHas OceTusi), u npocurnb
HWXe Mo TedyeHuto pekn bakcaH ¢ noBbiweHHbIMKU ypoBHAMU W 1 Mo (KabapguHo-
Bankapckas Pecnybnvka). B nepBom cnyd4ae WCTOYHMKOM MONUMETaNSINYECKON
aHoManum 6bina gednaums nynbnsl MU3ypckoro ropHo-oboraTuTenbHOro KoMovHaTta
U MurpauMs MeTannoB C BOAaMM W CeneBbIMU NOTOKaMW, KOHTaKTUPYIOLWMMMK C
0BHaXMBLLUMMMCS TOYEYHBIMU OTIOXeHUssMK Pb-Zn. A Bo BTopom crydae - paspaboTka
mectopoxaeHun W-Mo u TeipHblay3ckoroW-Mo kombuHaTta. YcTaHoBreHa 4eTkas
andpdepeHunaumnsa  pacTteHUn B 3KCTpPeMarbHbIX  FEOXMMUYECKMX  YCIOBUAX.
O6GHapyxeH aHAeMU4YHbIN MeTannodut bacceriHa YHana Cladochaeta candidissima
(M. Bieb.) DC. YcTaHoBneHa nsbuparensHas KoHUeHTpauusa Zn B NncTbsAx 6epessbl, Cd
M Zn B NUCTbAX PasfuyHbIX BMAOB MBbl U OCUHbI. AHOManun TM 4yeTko naeHTn-
bUUMPYIOTCA MO COAEepXaHUI MeTanna B BOAOPOCNSAX BPEMEHHbIX BOAOEMOB Ha
annioBManbHbIX OTNOXeHUsAX. Bbina obHapyxeHa BbICOKas MONOXUTENbHaA Koppe-
naumsa mexay cogepxaHvem Pb n pnyktyupytowlen acummeTtpuen nuctobeB. Koppens-
Uusa Mexay KOHUEeHTpaumen MeTannoB B MNo4YBax M pacTeHUusX, coaepxaHuem
rmyTaTMoHa U MeTanfIoTUOHENHOB B KCTPaKTax NMCTbEB Gepesbl, C OOQHONM CTOPOHbI,
N nykTynpyrowen acummMmeTpuen, ¢ pyron, okasanacb YMEPEHHO MOMOXUTENBHOMN.
Bbino o6GHapyXeHo, YTO yBenuM4eHne KonmMyecTBa COAepXaHus MeTanfoB B Mo4vBax
0boux pernoHoOB NOAABMANO aKTMBHOCTbL AernaporeHassbl. o creneHn nHrmbnposaHus
MeTannaMmyM Mo4YBeHHble epMeHTbl pacnonaralwTca B psaa: gernaporeHasbl >
uHBepTasa > (katanasa MW nepokcugasa). buoreoxmmuyeckoe obcnegoBaHue
6accelHa YHana 4o v nocne 3axopoHEHWs XBOCTOXpaHunuiLa YHan (Yepes 2 roga) He
BbISIBUIO 3aMETHOr0 CHUXEHUSI KOHLUEHTpauui MeTannoB U MbllbsKa B PeYHOM
annioBMM 1 NOYBax PaNoOHOB, MpUIErakwLmnx K TEXHOTeHHOW 30He. MoaTomy Heob-
XOOMMO CreinTb 3a 3TOW TeppuUTOpUEin B AMHaMUKe.

KnioueBble crnoBa: Ouoreoxmmmnyeckas MHOMKauma, MUKPOIJieMeHTbl, OpraHn3Mmbl,
dbepMeHTbIl, NMUrMeHTbl, SH-coeguMHeHUs

PaboTa BbINonHeHa B COOTBETCTBMM C rocygapcTBeHHbIM 3agaHnem MEOXN PAH.
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THE GEOCHEMICAL ECOLOGY OF PLANTS IN RUSSIA
Dr. Fedor Golubev

Vernadsky Institute of Geochemistry and Analytical Chemistry (GEOKHI) RAS, Moscow,
Russia

In Russia Geochemical Ecology of Plants has a long history in its development and formation.
Academician V.. Vernadsky (1863-1945), being the founder of Biogeochemistry, wrote:
“Starting from 1917, my main scientific work was the study of organisms - living matter from a
geochemical point of view”. In this case, plants, as part of living matter, were objects studied
from the position of Geochemistry. The relevance of these studies is related to the development
of methods for searching for minerals. In the 1920s last century S.P. Aleksandrov established
an increased content of V, Ra, U in plants in uranium vanadium deposits, compared to plants
growing outside these deposits. Under the leadership of V.I. Vernadsky, in the 1930s, scientific
work began in this direction in the Biogeochemical Laboratory of the USSR Academy of
Sciences. A significant contribution to the development of the methodology for searching for
minerals using plants was made by Academician A.P. Vinogradov (1895 - 1975). Thus, the
foundations of Geochemical Ecology of Plants were laid by V.I. Vernadsky. The main focus of
these studies was on the migration of chemical elements in the soil-plant system. Developing
this direction, studying only the “soil-plant” system, A.L. Kovalevsky (1991) called it Plant
Biogeochemistry, which from his point of view is completely justified. According to A.L. Kova-
levsky, Plant Biogeochemistry was considered as a branch of land biogeochemistry. However,
plants, as part of living matter, interact directly or indirectly with the environment. And these
interactions are not limited only to “soil” and are the subject of another biological science - Plant
Ecology. Professor V.V. Kovalsky (1974) believed that the organism and the environment are
a single system, therefore the study of adaptations to the environment is possible only with a
deep study of it. Kovalsky V.V. considered Geochemical Ecology in a broad sense, and above
all, as a new direction in Ecology and Biogeochemistry. In the fundamental works of Professor
V.V. Kovalsky, the Geochemical Ecology of Plants received scientific substantiation, the main
provisions were formulated and prospects for its further development were outlined. Thus, at
the intersection of the two sciences of Geochemistry and Plant Ecology, a new natural science
direction was born - Geochemical Ecology of Plants.

Geochemical Ecology of Plants is a complex science that studies various manifestations of
plant life at various levels (molecular, cellular, tissue, organismal, population-species and
biocenotic) in connection with the characteristics of the geochemical habitat and its dynamic
changes (Golubev, Ermakov, 2019). Currently, the current tasks of Geochemical Ecology of
Plants that have fundamental and applied significance are:

- identification of taxa and ecological groups of plants - concentrators of chemical elements,
in order to predict mineral deposits, identify dispersion halos of individual elements, phyto-
remediation of contaminated soils and reclamation of industrial dumps, environmental assess-
ment and monitoring of the territories of industrial enterprises and specially protected natural
areas;

- elucidation of the features of accumulation of poorly studied elements by plants (lanthanides
and actinides, Re, Li, Tl, Be, etc.), biogeochemical differentiation of flora in natural and
anthropogenically disturbed biogeocenoses, interaction of chemical elements in biogeo-
chemical cycles (Mo-W, Zn-Cd, Co--Ni, As-Se, S-Pb, Se-S, etc.).

Keywords: geochemical ecology of plants, trace elements, biogeochemical indication, plants
ecology, ecology

The work was carried out according to the State assignment of GEOHI RAS.
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FTEOXMMUYECKASI 9KOJIOrMA PACTEHMA B POCCUMU

lony6es ®.B.

UHCcmumym 2eoxumuu u aHanumudeckol xumuu um. B.U. BepHadckozo PAH,
Mocksa, Poccusi

eoxnmmnyeckasa akonormsa pacteHuin B Poccun B CBOEM pasBUTUM U CTaHOBMEHUW MMeeT
ponryto uctopuio. Akagemunk B.W. BepHaackuii (1863 - 1945),9Bn519Cb OCHOBOMOSOXHUKOM
buoreoxumun, nucan: «HaumHast ¢ 1917 r. rmaBHOM MOen HaydHoW paboTon SBMSNOCH
N3y4YeHne OpraHu3MOB - XKMBOTO BELLECTBA C FEOXUMUYECKON TOYKU 3peHus». B gaHHOM
cry4yae pacTeHusi Kak 4acTb XXMBOrO BeLLecTBa, ABMANUCbL obbekTamu, uccregyemMbiMm ¢
no3vuuyM reoxmmmun. AKTyanbHOCTb 3TUX UCCNEAOBaHWA CBfA3aHa, npexae Bcero, ¢
pa3BuUTMEM METOAONOrMU MOUCKOB MoMe3HbIX uckonaembix. Ewé B 1920-x rr. npowunoro
ctonetus C.I1. AnekcaHgpoB ycTaHOBWM NOBbIWEHHOe cogepxkaHue V,Ra,U B pacteHusx Ha
ypaHOBaHaaMEBbIX MECTOPOXAEHMUSX, MO CPABHEHWIO C PacTEHMSMM, pacTywumy 3a
npegenamm pyooHocHbIX 3oH. o uHnumatnee B.WU. BepHapgckoro, B Hadane 1930-x rr., B
3TOM HanpasneHun Bbiny Ha4YaTbl Hay4YHble paboTkl B Guoreoxmmmnyeckon nabopartopumn AH
CCCP. 3HaunTenbHbI BKNaa B pa3ButMe MeToOoNorMm NoMCKOB NOMe3HbIX UCKOoMaeMblX C
NpUMeEHEHNEM pacTeHuin BHEC akagemuk A.N.BuHorpagos (1895 - 1975). Takum obpasom,
OCHOBbI FEOXMMUWYECKOW 3KONOrMmn pacteHuin, 6binm 3anoxeHsl B.U. BepHaackum. OcHoBHOe
BHUMaHME B 3TUX UCCIEAO0BaHNAX yOENANOCh MUrpaLumM XUMUYECKNX SNTEMEHTOB B CUCTEME
«noyBa - pacteHusi». PasBmBas 3aTo HanpaBsneHue, uccriedyst TOMbKO CUCTEMY «MNoyBa -
pacTteHusi», A.J1.KoBanesckun (1991), Haszean ero 6MoreoxmmMmuer pacTeHUA, YTO C €ro TOUKK
3peHus, BnomnHe onpasgaHo. Buoreoxumua pacteHun, cornacHo  A.Jl.Koanesckomy,
paccmaTpuBanach kak pasgen buoreoxummmn cywm. OgHako, pacTeHusi, Kak YacTb XXMBOTO
BelllecTBa, B3aMMOAEWCTBYIOT MPSAMO WINM KOCBEHHO C OKpyxatwwen cpegon. U atm
B3aMMOAENCTBMS He OrpaHUYMBatOTCS TONbKO «MOYBOM» U ABMAOTCA NPEeAMETOM OPYroun
Ouonormyeckon Haykum - 3Konmormm pacteHun. YneH-koppecnongeHT BACXHWIT B.B.
Koanbckuin (1974) cuutan, 4To OpraHn3m u cpega - eguHasi cuctema, no3TomMy usydeHue
npucnocobneHnn K cpeae BO3MOXHO TOMbKO Npu eé rnybokom nsydeHnm. OH paccmatpusan
reoXn-MMYECKyH 3KOMOTMIO B LUMPOKOM CMbICIE, U NPEXAe BCEro, Kak HOBOE HanpaBfieHue B
akonornm n buoreoxumun. B dpyHaameHTanbHbix Tpyaax B.B.Kosanbckoro reoxummyeckas
3KOSOrMsi pacTEHUI Nonyymna Hay4yHoe o6oCcHoBaHUE, ObinMn COOPMYNMPOBaHbl OCHOBHbIE
MONOXEHMA 1 HamedeHbl NepCnekTVBbI AarnbHenLwero eé pa3sntua. Tak, Ha CTbike ABYX HayK
reoXMMMn 1 3KOMOTMM PACTEHWI POAMIIOCH HOBOE €CTECTBEHHOHAay4yHOE HarpaBsfieHue -
reoxnuMmyeckas 3Konorns pacTeHUNn.

FeoxymMunyeckass 3KOMOrMs pacTeHUi - KOMMJIEKCHas Hayka, u3yyarollas pasfnnyHble
NPOSIBNEHNS >KU3HEAEATENbHOCTU PaCTEHUM Ha pasfnuyHbIX YPOBHAX (MOMEKYNSAPHOM,
KNeTOYHOM, TKaHEBOM, OpraHU3MeHHOM, NONynsAUUMOHHO-BUAOBOM U BMOLIEHOTUYECKOM) B
CBSI3N C OCOOEHHOCTSIMU FeOXMMUYECKON cpedbl ObUTaHNs U eé€ AMHAMUYHBIMU U3MEeHe-
Huamu (Mony6es, Epmakos, 2019).

B HacToslee Bpemsa akTyanbHbIMW 3adadamMy reOXMMUYECKOW 3KOMOrMu pacTeHun, ume-
WM byHAaMeHTansHoe 1 NpuknagHoe 3HavYeHve SBnsioTCs:
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- BbISIBNIEHNE TaKCOHOB W 3KOMOrMYECKUX FPynn pacTEHU - KOHLEHTPaTOPOB XUMWYECKMX
3MEMEHTOB, C Lerbi0 MPOrHO3MPOBaHWUSA MECTOPOXAEHUA MOME3HbIX UCKOMAEMbIX, BbISIB-
NEeHUsi OPeonoB pacCevBaHWs OTAENbHbIX 3MEMEHTOB, huTopeMeamaummn 3arps3HEHHbBIX
MOYB M PEKYNbTUBALIMM MPOMBILLNEHHBIX OTBANOB, 3KONIOrMYECKOW OLEHKE U MOHUTOPUHIE
TEPPUTOPUIA NPOMBILLIIEHHBIX MPEANPUATUA 1 0COBO OXPaHSIEMbIX MPUPOAHBLIX TEPPUTOPUIA;
- BbISICHEHNE 0CODEHHOCTEN aKKyMynMPOBaHMUA Mano U3y4YeHHbIX 3NIEMEHTOB PACTEHUAMMN
(naHTaHonpgoB n akTnHomaos, Re, Li, Tl, Be n gp.), 6Guoreoxmmmyeckon anddepeHumaumum
cdnopbl B YCNOBUsSIX NMPUPOAHBLIX U @HTPOMOrEHHO - HapYLUEHHbIX GUoreoLeHo30B, B3au-
MOLENCTBUS XMMUYECKNX SNIEMEHTOB B Buoreoxmmmyecknx umknax (Mo-W, Zn-Cd, Co-Ni,
As-Se, S-Pb, Se-S u gp.).

KnrouyeBble cnoBa: reoxmmmuyeckasi 3Konorus paCTeHI/II7I, MUKPO3J1IEMEHTbI paCTeHVIVI,
Buroreoxnmmnyeckas MHAMKaLUKna, aKonorus paCTeHVIVI.

PaboTa BbINnonHeHa B COOTBETCTBUM C rOCyAapCTBEHHbIM 3agaHunem FTEOXU PAH.
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THE ROLE OF GEOCHEMICAL ECOLOGY IN SOLVING
ENVIRONMENTAL AND MEDICAL PROBLEMS

Prof. Dr. Vadim Ermakov?, Prof. Dr. Larisa Jovanovié?

1GEOHI RAS, Moscow, Russia; vad-ermak@yandex.ru
2ALFA BK University, Belgrade, Serbia; ecologica.drustvo@gmail.com

The relevance of the scientific problem is associated with the study of the reactions of
organisms under extreme geochemical and man-made factors and the possibility of solving a
set of fundamental and practical problems that ensure the identification of patterns of spatial
distribution of chemical elements in the environment, assessment of the ecological state of
the territory and its rational use. Research in the field of geochemical ecology is associated
with the development of a modern scientific direction — global ecology as the basis for the
biogeochemical study of biosphere taxons, the basics of rationing and zoning. Geochemical
ecology is a relatively new fundamental scientific direction in the system of Earth sciences
and environmental sciences. The interaction between living organisms and the environment
through the flows of atoms of chemical elements and their compounds is the basis of
geochemical ecology — the most important science in the context of sharply increased human
influence on the environment and the aggravation of the social significance of environmental
problems. Despite the relevance, at present the problem of the relationship between
geochemical environmental factors and the state of public health has not been sufficiently
studied. In this regard, identifying the relationship between the prevalence and the specifics
of the course of a large number of diseases, including somatic and oncological ones, with the
parameters of the changing ecological and geochemical situation is a priority task on a
national scale. The solution of the problem of improving the ecological and geochemical
situation is possible only within the framework of the existing theoretical and methodological
approaches of biogeochemistry and geochemical ecology. At the same time, the currently
available results are the basis for successfully solving the tasks of identifying prevention zones
and priority control, which can ensure an improvement in the quality and increase in life
expectancy of urban and rural populations. Many aspects of this problem are of significant
theoretical and methodological interest. Their solution will significantly strengthen the basis of
modern biogeochemistry and ecology in terms of ecological zoning and system monitoring,
forecasting and assessment of the state of living organisms.

The main tasks of geochemical ecology and, in general, environmental sciences:

- the development of society in conditions of limited natural resources (oil, gas, metals, etc.);
- the development of a green economy and modern environmental management;

- the optimal combination of classical technologies and digitalization;

- effective application of modern information technologies;

- the development of molecular biology and genetics in the vital interests of mankind;

- improvement of technologies for predicting natural and man-made disasters;

- development of diagnosis, prevention and treatment of diseases with unclear etiology,
including viral and bacterial pandemics;

- achieving a state of consensus between different States, nations and peoples;

- preservation of the biosphere, biodiversity and humans as a biological and prudent species;
- search for long-term sources of energy and life support.

Keywords: biogeochemistry, geochemical ecology, ecology, nutrition and energy problems

The work was carried out in accordance with the state assignment of GEOHI RAS and
ALFA BK University.
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POJIb FEOXUMWYECKOW 3KOJTIOMMU B PELLEHUWU 9KONOMMYECKUX
N MEOULUMHCKUX NMPOBJIEM

Mpod. Ap Bagum Epmakos?, Mpod. Ap Jlapuca MosaHoBnY?

1FTEOXU PAH, Mockea, Poccusi; e-mail: vad-ermak@yandex.ru
2YHusepcumem AJI®A BK, benzpad, Cepbusi; e-mail: ecologica.drustvo@gmail.com

AKTyanbHOCTb Hay4HOW Npobrembl CBA3aHa C U3y4eHWEM peakUMn OpraHM3mMoB Ha 3KCTpe-
MarbHbIE FEOXMMUYECKNE N TEXHOTEHHbIE (DAKTOPbl M BO3MOXHOCTbLIO PELLEHUs KoMMeKkca
byHOAMEHTanbHbIX U NPaKTUYECKNX 3aaad, 0becrneynBatoLLMX BbIBIEHWE 3aKOHOMEPHOCTEN
NPOCTPAHCTBEHHOIO pacnpeaeneHns XMMUYECKMX 3NIEMEHTOB B OKPYXKatOLLEN cpeae, OLEHKY
3KOJTOrMYECKOro COCTOSHUSI TEPPUTOPUM 1 €e paumoHarnbHOro nucrnonb3oBaHus. Viccnepnosa-
HMS B 06N1acTu reOXMMUYECKON 3KOMOMMN COMPSKEHbI C PA3BUTUEM COBPEMEHHOTO Hay4HOrO
HanpaeneHus - rnobanbHON 3Konormm Kak 6asuca GMoreoxMmMn4ecKoro N3y4eHnsi TakCoOHOB
6uocdepbl, OCHOBbI HOPMUPOBAHUSI N PaoOHMPOBaHKS. eoxuMmnyeckas 3KONMOrnst CpaBHK-
TenbHO HOBOE (pyHAAMeEHTaNbHOE Hay4YHOe HanpaBreHne B CUCTEME HayK O 3emMre 1 3KoJo-
rM4YeckMx Hayk. B3aaumopencTBue mexay >KUBBIMU OpPraHu3Mamy M OKpYXatoLlen cpeaomn
Yepes NOTOKN aTOMOB XMMUYECKMX SIEMEHTOB U UX COeQUHEHWI NPeaCTaBNAET OCHOBY reoXu-
MWYECKOIN SKOMOrMU - BaXKHENLLIEW HAyKN B YCIOBUSAX PE3KO BO3POCLLErO BMMSHUSA YeroBeka
Ha OKpy>KatoLLyto cpefy 1 060CTpeHMs 06LLIECTBEHHON 3HAYMMOCTI 3KOSOrMYECKNX Npobrem.
HecMmoTpsi Ha akTyanbHOCTb, B HacTosILLee BpeMsi Npobrnema CBA3MN reoXMMUYecknx oakTtopos
cpenpbl 1 COCTOSHWMEM 340POBbS HAceneHnst M3yvyeHa HeJocTaTouHo PelueHune 3agayum ynyd-
LIEHNS1 9KOSOro-reOXMMNYECKON CUTYyaLMM BO3MOXHO TOSMbKO B paMKax MMEHLLMXCS Teope-
TUYECKUX N METOOMNYECKUX MOAXOA0B OMOreoXummm 1 reoxmmmyeckon akonorun. Mpu aTom
UMEIOLLMECS Ha LaHHbI MOMEHT pe3ynbTaTbl ABMATCA OCHOBAHWEM 418 YCMELLIHOro peLue-
HUS1 3a4ady BbISIBNEHUS] 30H NMPOMUNaKTMKA M NEPBOOYEPEAHOrO KOHTPOMS, YTO CMocoBOHO
obecneynTb NOBLILLEHME KaYecTBa M yBENNYEHMS NPOOOIKUTENBHOCTU XXN3HU FOPOACKOro U
cenbckoro HaceneHust MHorne acnekTbl AaHHOW NpobremMbl NPeacTaBnsAloT 3HAYUTENBbHbIN
TEOPETUYECKUA N METOAMYECKUA UHTepec. VX pelueHne MO3BONUT CYLLECTBEHHO YCUNUTb
6a3nc COBPEMEHHON BUOreOXMMMN U 3KOMOTUM B YacTh SKONMOMMHYECKOrO PaoHUPOBaHUS U
CUCTEMHOIO MOHUTOPWHra, NPOrHO3a N OLEHKN COCTOSIHMA XMBbIX OpraHnamMoB. OCHOBHbIE
3aa4M reoXMMUYECKOI 3KOMOMMM U, B LIENTOM, 3KOJTOMMYECKMX HayK:

- pa3BuTME 0bLLECTBaA B YCINOBUAX OFPaHUYEHHBIX NPUPOAHBLIX PECYpcoB (HedThb, ra3, MeTarn-
nbl v ap).;

- pa3BuUTHE 3eIeHON 3KOHOMMKM U COBPEMEHHOO NPUPOAONONL30BaHUS;

- ONTUMAarbHOE COYETaHME KNACCUYECKNX TEXHOMOMMIN N LMdpOBU3aLINK;

- a(bheKTMBHOE NPUMEHEHME COBPEMEHHbIX MHPOPMALIMOHHBIX TEXHOMOMIA;

- pasBMTME MOJEKYISIPHOM BMONOrNK U FTEHETUKMN B XKM3HEHHBIX MHTEPECAX YEIIOBEYECTBA;

- COBEpLLEHCTBOBAHME TEXHOSOMI NpeAckasaHns NPUPOSHBIX Y TEXHOTEHHbIX KaTacTpod;

- pa3BuTNE AMArHOCTUKN, NPOMUNAKTUKA U NeveHnsi 3aboneBaHnii ¢ HEBbISICHEHHOW 3TMONO-
rmen, BKMoYas BUPYCHble U BakTepunanbHble NaHOeEMUK;

- DOCTWXXEHME COCTOSHUSA KOHCEHCYCa MeXay pasnnyHbIMM rocyaapcTBamMm, HaLMSMU 1 HApo-
namu;

- coxpaHeHwne brocepsl, BriopazHoobpasms u Yenoseka Kak bruonormyeckoro n 6naropasym-
HOro BuAa;

- MOWCK JOMNTOCPOYHBIX UCTOYHUKOB SHEPTUN 1 XN3HeobecneveHus.

KntoueBble cnoBa: 61oreoxmmusi, reoxmMmmyeckasi 3Kororusi, aKosmorus, npo6neMb| nUTaHUA
N 3HEepreTuku.

Paboma ebinonHeHa 8 coomeemcmeuu ¢ 2ocydapcmeeHHbIM 3adaHuem TEOXU PAH u ALFA
BK University.
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HIGHER AND LOWER ORGANISMS IN MONITORING ENVIRONMENTAL
POLLUTION WITH HEAVY METALS

Dr. Fedor Golubev, Prof. Dr. Vadim Ermakov

Vernadsky Institute of Geochemistry and Analytical Chemistry (GEOKHI) RAS,
Moscow, Russia

The role of higher and lower organisms in monitoring environmental pollution with heavy
metals (Cd, Pb, Cu, Zn) has been studied. The research was carried out in the North
Caucasus in the Unal depression (North Ossetia) next to the Unal tailings pond containing
pollutants - waste from the Mizur mining and processing plant. The determination of heavy
metals in the objects of the study was carried out by atomic absorption method in the
Biogeochemical Laboratory GEOHI RAS. It was found that soils in the studied area have a
high background for heavy metals, but higher vascular edificant plants, as part of landscape
groupings, do not always reflect the level of anthropogenic pollution. Many members of the
Monocotyledon are not heavy metal accumulators, and therefore the indicators of heavy metal
levels in plant mowing are likely to be underestimated. In another case, there is a
concentration of certain elements by some higher organisms, representatives of Dicotyledon,
which include Cladochaeta candidissima. This representative of higher vascular plants
accumulates high levels of heavy metals in the area around the Unal Tailings Pond and
adjacent areas (in mg/kg of dry weight): Cd - 65; Pb - 422; Cu - 250. As a result of the
conducted research, facts of significant accumulation of heavy metals by higher and lower
organisms were discovered. Higher plants and lower organisms, such as lichens, were
significantly different from other living organisms in terms of the accumulation of lead and
cadmium in their biomass. The variability of lead accumulation for lichens was (mg/kg dry
weight): 72 -755, and 60 - 983 for the archegoniates. High concentrations of the elements
were observed in higher spore plants of different ecological groups. Hydrophilic mosses had
the following indicators: Brachythecium rivulare: Pb 97.9 - 198.0; Cd 5.1- 6.6; Cu 68.4 - 218;
Zn 118 - 325; Drepanocladus aduncus: Pb -94.7; Cd - 4.3; Cu - 30.0; Zn - 67 mg/kg. Epiphytes
(Pylaisia polyantha) accumulated: Pb 28.8 - 103; Cd 0.56 - 3.2; Cu 25 - 70.8; Zn 178 - 520
mg/kg. It has been found that there is a range of concentrations of heavy metals inside higher
spore plants - mosses (hydrophytes, lithophytes, and epiphytes), especially for Cd and Pb. In
other higher spore plants, horsetails, a different accumulation of some elements was observed
(in mg/kg). Equisetum arvense: Pb -15.8; Cd - 3.5; Cu - 17.8; Zn - 353; E. fluviative: Pb - 23.5;
Cd -1.6; Cu - 14.3; Zn - 84; E. ramosissimum: Pb - 434; Cd - 2.0; Cu - 110; Zn - 510. Among
the studied species of lower organisms - lichens (Xanthoria parietina, Parmelia sulcata,
Cetraria glauca), the epiphyte Xanthoria parietina strongly concentrates elements.The
concentrations of these elements range from 35.9 to 106 mg/kg for Pb, from 0.76 to 0.96
mg/kg for Cd, from 36 to 38 mg/kg for Cu, and from 151 to 266 mg/kg for Zn. Other lower
organisms, Algae, also accumulated soluble forms of heavy metals and retained them in
biomass. Algae with articulated whorled thallus (Charophyceae) accumulated less heavy
metals (in mg/kg): Pb - 31.1; Cd - 0.08; Cu - 7.7; Zn - 122 compared to Algae with filamentous
thallus (green filamentous algae): Pb - 42.9, Cd - 1.1, Cu - 13.7, Zn - 130.5 mg/kg.

Thus, in both higher and lower organisms, the accumulation of heavy metals occurs to varying
degrees under extreme geochemical conditions, and this should be taken into account when
monitoring contaminated areas.

Keywords: North Caucasus, Unal depression, trace elements, lead, zinc, cadmium, copper,
heavy metals, monitoring, mosses, horsetails, algae, lichens.

The work was carried out in accordance with the state assignment of the GEOCHIE RAS.
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BbICLUME N HU3LLUWUE OPIAHU3Mbl B MOHUTOPUHI'E 3ArPA3HEHUA
OKPYXAIOLWEW CPEAbLI TAXENbIMU METAJJTIAMU

Mony6es @.B., Epmakos B.B.

UHCcmumym 2eoxumuu u aHanumudeckol xumuu um. B.U. BepHadckozo PAH,
Mocksa, Poccusi

WccnepoBaHa ponb BbICWIMX W HUSLUMX OPraHM3MOB B MOHWUTOPWHIE 3arps3HeHUs OKpy-
xatowlen cpebl Tskénbimmn MmeTannamm (Cd, Pb, Cu, Zn). ccnegoBannsi npoBoaununch Ha
CeBepHom KaBkase B YHanbckow kotnoBuHe (CesepHaa OceTusl) Ha TeppuTopusx, HEMoO-
CpPeACTBEHHO rpaHM4YalLmx ¢ YHaNbCKUM XBOCTOXPAHUITMLLIEM, COAEPXKALLMM NOMIIOTaHTbI
- otxodbl Mwuaypckoro ropHo-oboratutenbHoro kombuHaTta. OnpegeneHve TSXKENbIX
MeTannoB B 0ObeKTax UCCefoBaHUS NPOBOAWUIM aTOMHO-abCopOUMOHHBIM METOAOM B
H6uroreoxummnyeckon nadopatopum N'EOXUN PAH. YcTaHOBREHoO, YTO Ha UCCNegoBaHHOM
TEPPUTOPUU NOYBLI MMEHT BbICOKMI (DOH MO TSBKENBIM METarnnam, HO BbICLUME COCYaUCTbIE
pacTeHus - 3auduKaTopbl, B COCTaBe naHAawadTHbIX FPpynnMpoBOK, He BCerga oTpaxaroT
YpOBEHb TEXHOreHHOro 3arps3HeHns. Tak, MHorne npegctasuteny Monocotyledoneae, He
ABMSOTCHA KOHLEHTpaTopaMuy TEXENbIX MeTansioB B CBA3W C YeM, MOKa3aTesnun ypoBHS 3TUX
3NEMEHTOB B YKOCaX PaCTEHWUI OKa3bIBalOTCA 3aHWXKEHHbIMWU. B gpyrom cnydae, Habnto-
AaeTca KOHLUEHTpMpoBaHWe onpeaernéHHbIX 3f1IeMEHTOB HEKOTOPbLIMW BbICLUMMU OpraHu3-
mamu, npeactasutensamu Dicotyledoneae, k kotopbiM oTHocutca Cladochaeta candid-
issima. Ha Tepputopun YHanbLCKOro XBOCTOXpaHWMMLLA U NpUnerarLwmx K HeMmy Teppu-
TOpWIA STOT MPEACTaBMTENb BbICLUMX COCYOUCTbIX PACTEHUA aKKyMymnuvpyeT TsKEnble
meTannbl (Mr/kr cyxon macchl): Cd - 65; Pb - 422; Cu - 250. B pe3synbTate npoBeaéHHbIX
nuccriegoBaHuin  6binv OOHapyxeHbl hakTbl 3HAYUTENBHOTO  HAKOMMEHUS  TSKENbIX
MeTannoB BbICLUMMW U HU3LLIMMWU OpraHM3mamu. Beiclumne cnopoBble pacTeHus 1 HusWwne
OpraHuambl (NULWAaNHNKN) PEe3KO BbIAENANUCL cpean APYrux XMBbIX OPraHM3moB MO
HaKoMmneHuo cBuHUa M Kagmua B Gromacce. BapnabenbHOCTb HAKOMMEHUS CBUHUA ANs
nuwanHWKoB coctaBuna (Mr/kr cyxom macchbl): 72 - 755, n 60 - 983 ons apxeroHnaTos.
Bbicokne KOHLUEHTpauuMu 3remMeHToB ObinMv OTMEeYEHbl Y BbICLUMX CMOPOBbLIX pacTeHWin
pasHbIX 3KOMOrnyeckux rpynn. Y ruapodunbHbIX MXOB Obinu criegyrowime nokasaTenu:
Brachythecium rivulare: Pb 97,9 - 198,0; Cd 5,1- 6,6; Cu 68,4 - 218; Zn 118 - 325;
Drepanocladus aduncus: Pb -94,7; Cd - 4,3; Cu - 30,0; Zn - 67 mr/kr. OnncuTtsl (Pylaisia
polyantha) Hakannusanu: Pb 28,8 - 103; Cd 0,56 - 3,2; Cu 25 - 70,8; Zn 178 - 520 mr/kr.
BbISsCHNNOCH, YTO BHYTPU BbICLUUX CMIOPOBBLIX PACTEHWUI - MXOB (rMApOdUTOB, IUTODUTOB,
3AMMUTOB) UMEETCA CBOW PaHXUPOBAHHbIA pag KOHUEHTpaumii (ocobeHHo ansa Cd n Pb).
Y Opyrux BbICLLUMX CMOPOBbLIX pacTeHU - XBOLLeNn, Habnoganock MHOe HaKoMnseHne Heko-
TOpbIX 3anemMeHToB (B Mmr/kr). Equisetum arvense: Pb -15,8; Cd - 3,5; Cu - 17,8; Zn - 353; E.
fluviatile: Pb - 23,5; Cd -1,6; Cu - 14,3; Zn - 84; E. ramosissimum: Pb - 434; Cd - 2,0; Cu -
110; Zn - 510. Cpeaun ncenenoBaHHbIX BUAOB HU3LWMX OPraHU3MOoB - NuwarnHukos (Xanth-
oria parietina, Parmelia sulcata, Cetraria glauca) cunbHO KOHLEHTPUPYET 3NeMeHTbI
anndut Xanthoria parietina: Pb 35,9 - 106,0; Cd 0,76 - 0,96; Cu 36 - 38,3; Zn 151 - 266
Mr/Kr.
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Opyrve Hu3wme opraHv3mbl - BOAOPOCHM, TaKkKe akKyMynupoBanu pactBopuMblie hOpMbl
TSOKEMbIX METaNoB U 3adepXuBanu ux B buomacce. Bogopocnu ¢ YneHUCTo - MyToBYaTbIM
Tannomom (XapoBble) HakannmBanu MeHbLUe TSKENbIX MeTannos (B mr/kr): Pb - 31,1; Cd -
0,08; Cu - 7,7; Zn - 122 NoO CpaBHEHUIO C BOOOPOCIISAMU, UMEIOLLMM HUTYATbIA TannoMm
(3enéHble HuTyaTble Bogopocnm): Pb - 42,9, Cd - 1,1, Cu - 13,7, Zn - 130,5. Takum
06pa3oM, y BbICLUMX U HUSLLNX OPraHU3MOB B KCTPEMarbHbIX FEOXMMMUYECKUX YCIOBUAX
cpeabl akkyMynsauusi TSHKEMbIX METanmoB BblpaXKeHa B pa3HoW CTeNeHu, 4To Heobxoammo
YyYMTbIBaTb B MOHUTOPUWHrE 3arpsi3HEHHbLIX TEPPUTOPUA.

KnioueBble cnoBa: CeBepHbiit KaBkas, YHanbckas KOTNOBUHA, MAKPOINEMEHTbI, CBUHELL,
LMHK, KaaAMWA, Mefb, TSKEMNbIe MeTansbl, MOHUTOPUHT, MXW, XBOLLW, BOAOPOCMN, NULLIAN-

HUKWN.

Paboma ebinosiHeHa 8 coomeemcmauu ¢ eocydapcmeeHHbiM 3adaHuem TEOXU PAH.
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PLANT STATE AS A TOOL FOR ASSESSING
THE DISTURBED ECOSYSTEMS OF DONBASS

Vladimir Kornienko, Andrei Safonov, Angela Kalinina, Natalya Mirnenko,
Yulia Kalinina, Eduard Mirnenko, Anastasia Palaguta

Donetsk State University, Faculty of Biology, Donetsk, Russia

Most botanical-ecological projects in Donbass are implemented in the framework of the
Scientific School «Industrial Botany». All these projects are aimed at studying the mech-
anisms of adaptation of natural objects to conditions of geochemical and (or) geophysical
stress. Since 1996, numerous phytomonitoring technologies have been developed to estimate
the anthropogenic load. Under modern conditions of military activities (since 2014), these
methodologies were reoriented to determine the environmental toxicity after explosions and
landscape disturbance from military operations. In many cases, it is more reasonable to carry
out studies using express techniques in field conditions. Thereby, all obtained data are geo-
referenced to plot important information in maps or functional schemes.

A crucial part of expert botanical supervisions is element analysis of plant samples. This work
is carried out by scientists of the Department of Botany and Ecology of the Donetsk State
University in cooperation with following organizations: Vernadsky Institute of Geochemistry
and Analytical Chemistry, Russian Academy of Sciences; Joint Institute for Nuclear Research,
Dubna; Donetsk State University (Department of Analytical Chemistry).

The peculiarities of migration flows of the following chemical elements during military activities
have been established for disturbed Donbass ecosystems: Na, Mg, Al, Si, P, S, Cl, K, Ca, Sc,
Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Br, Rb, Sr, Zr, Mo, Cd, Sb, |, Cs, Ba, La, Ce, Nd,
Sm, Eu, Th, Dy, Yb, Hf, Ta, W, Hg, Pb, Th, U. Results of these studies are reported in separate
publications.

It was established that pollution from military events for each definite case follows a peculiar
scenario, but the majority of analyzed samples demonstrate the common signs of plant
suppression (species Amblystegium subtile (Hedw.) Schimp., Brachythecium campestre
(Mall.Hal.) Bruch et al., Bryum argenteum Hedw., Bryum caespiticium Hedw., Bryum capillare
Hedw., Capsella bursa-pastoris (L.) Medik., Centaurea diffusa Lam., Ceratodon purpureus
(Hedw.) Brid, Cichorium intybus L., Diplotaxis muralis (L.) DC., Echium vulgare L., Plantago
major L., Pylaisia polyantha (Hedw.) Schimp., Reseda lutea L., Senecio vulgaris L.,
Tanacetum vulgare L., Tragopogon major Jacq., Tripleurospermum inodorum (L.) Sch. Bip.)
based on such indicator features of their structure: trychomes in the leaf structure, the shape
and condition of the leaf blade, the architectonics of the stem, the shape of the shoot, the
tissues of the embryo, the surface of the seeds, the details of the flower and inflorescence
structure.

The obtained data were verified by methods of mathematical statistics (principal component
analysis, all variants of correlation analysis, and R-modeling) and modeling the processes and
trends of environmental transformation. These methods make it possible not only to
reconstruct missing data and to unravel the cause-and-effect relationships, but also to forecast
the pollution of some ecosystems using separate elements or functional state of plants.

The task has been completed within the framework of the youth laboratory «Diagnostics and
mechanisms of adaptation of natural and anthropogenically transformed ecosystems of
Donbass» (Ne 1023110700153-4-1.6.19;1.6.11;1.6.12).

Keywords: Donbass, ecological phytomonitoring, phytoindication, ecotopes assessment,
disturbed ecosystems.
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OXIDATIVE TRANSFORMATIONS OF FUELS WITH DIFFERENT METAL
COMPOUNDS IN THE ASSESSMENT OF ENVIRONMENTAL SAFETY

N.G. Kuramshinal, A.N. Elizarievt, R.A. Kovalenko?

1Ufa University of Science and Technology, Ufa, Russia
2St. Petersburg State University of Aerospace Instrumentation (Branch), Ivancity, Russia

The environmental safety of diesel fuel is associated with a reduction in smokiness and
toxicity. The kinetics of oxidative transformations of fuel at different metal compounds
is presented. Quantitative information is given to assess the oxidative transformations
of diesel fuels. A high correlation between the nature of oxygen absorption and the
optical density of diesel fuel and the presence of a direct relationship between the
amount of oxygen absorbed and the total resin content is shown.

Kinetic methods are also used to study fuel oxidation and develop a stabilization
method. However, there are few studies on the kinetics of oxidative transformations of
diesel fuels in the presence of transition metal compounds.

The aim of the study is to expand scientific data on the kinetics of oxidative transf-
ormations of diesel fuel under the influence of transition metal compounds and the
possibility of suppressing oxidation under the action of phenolic type inhibitors. The fuel
in the engine is affected by various materials and possibly soluble Cu and Fe compo-
unds.

The study of the catalytic oxidation of diesel fuel was studied by estimating the amount
of oxygen absorbed over time (A[Oz]) by a manometric method in the range of 100-140
°C. Cobalt, copper, chromium and iron salts have been studied as catalysts.

Studies have shown that compounds of metals of variable valence accelerate oxidation
from 1.5 to 22 times. Cu and Cr compounds are more active, and the nature of the
anion affects the catalytic activity. The reactivity of salts of low molecular weight acids
is lower.

The oxidation of fuel in the presence of copper stearate showed a catalytic effect at a
concentration of 0.8x10% mol/L. The kinetics of oxygen absorption with
Cu(C17H3sCOO0)2, at a concentration of (0.8 - 3.0)x10-4 mol/l), allowed us to determine
the parameter values and the relationship with the concentration of copper salt (110°C).
The presented kinetic methods in assessing the environmental safety of fuels have
shown that the accelerating effect of the studied compounds leads to an increase in
the rate of decomposition of hydroperoxides into free radicals under the influence of
catalysts.

The method of studying the kinetics of oxidation, due to the relationship in the regularity
of oxygen absorption and the growth of tar formation of oxidizing fuel, needs to be
widely used. It is also recommended when selecting effective stabilizers to increase
the environmental safety of diesel fuels in the express method of assessing fuel
stability.

Keywords: environmental safety, fuel quality, diesel engines, diesel fuel, oxidation,
metals, kinetic methods.
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OKUCJTUTENbHBIE MPEBPALLEHUSA TOMUBA MPU PA3HbIX
COEAUHEHUAX METAJIJIOB B OLIEHKE 3KOJIOT'MYECKOU
BE3OIMNACHOCTHU

H.I". KypamwuHa!, A.H. Enusapses?, P.A. KoBaneHko?

LYebumckuti yHusepcumem Hayku U mexHosoaud, Yoba, Poccusi
2CaHkm-lNemepbypackull 20cydapcmeeHHbIl yHU8epcumema a3poKOCMUYEeCKO20
npubopocmpoeHus (¢punuarn), MeaHzopod, Poccus

Okonornyeckas 6e30MacHOCTb AM3ENbHOrO TONMMBA CBSA3aHa C YMEHbLUEHWEM ObIMHOCTU U
TokcuMYHocTW. MpeacTaBneHa KMHeTMKa OKUCIMTENbHbIX NPeBpaLleHuii ToNnMBea Npy pasHbix
coeMHeHNsX MeTannos. [laHa konmyecTBeHHast MHAOPMaLMS AN OLEHKN OKUCTIUTENBHbIX
npeBpaLleHnii AnsenbHbIX TonnuB. [okasaHa Bbicokas Koppensauus xapakrepa nornoweHms
KMcropoaa 1 ONTUYECKON NIIOTHOCTU AM3ENbHOrO TOMMMBA Y HanM4me NPsiMoN CBA3W MeXay
KONM4YeCTBOM MOTTOLLEHHOMO KMCIopoAa U CyMMapHbIM CoAepXaHuem CMOrT.

[nsi oueHKN An3ernbHbIX TONSMB K OKUCIIEHWNIO OObIYHO NPUMEHSOTCA METOAbI ONpeaeneHns
DU3NKO-XMMUYECKMX NN IKCNyaTaLMOHHbBIX XapakTepucTuK Tonnme. [laHHble meToAbl He
MO3BOSSIET UCCNEAOBATL 3aKOHOMEPHOCTM OKUCIEHMS TOMMUBA HA HavarbHbIX CTagusix, YTo
CYLLECTBEHHO OCIOXHSAET Hay4HO-000CHOBaHHbIV BbIGOp CTabnnmsaTopos.

[ns nccnegoBaHUs OKUCTNIEHUS TONMMBA M pa3paboTku cnocoba ctabunusaumm NpUMEHsIIOT
TaKke 1 knHetndeckme metoabl. OgHako paboTbl N0 KUHETUKE OKUCIUTENbHbIX NpeBpaLLeHuin
On3enbHbIX TOMMUB B NPUCYTCTBUM COEONHEHWI NEPEXOAHBIX METAINIOB HEMHOTOUYUCTIEHHbI.
Llenbto nccnenoBaHuns SBRseTCA pacluMpeHne HayYHbIX AaHHbIX N0 KMHETUKE OKUCIUTENb-
HbIX MPEeBPALLEHNIN AN3ENBHOMO TOMMMBA MO BIUSIHAEM COEOMHEHUI NEPEXOAHbIX MeTan-
OB 1N BO3MOXHOCTb MOAABIEHUSA OKUCINEHUSA Noa AeWCTBUEeM WHIMOUTOPOB (PEHONBHOro
Tuna. Ha Tonnueo B gBuraTtene BAMSIOT pasnvyHble Matepuarnsl 1 BO3MOXHO pacTBOpUMbIE
coeavHeHns Cu u Fe. MccnegoBaHue kaTanuTUYECKOro OKWUCHEHMS Ou3enbHOro Tonnmea
n3yyanu nyTeM OLEHKM KOnuyecTBa MOrMOLWEHHOro kucnopoga BO BpemeHn (A[O2])
MaHomMeTpuyeckum metogom B uHTepBane 100-140°C. Conu kobanbTa, mean, xpoma wm
Xeresa nsyyanu B ka4ecTBe KaTanusaTopoB.

WMccnepoBaHus nokasanu, YTo COeAMHEHUst MeTanoB NepeMeHHOM BaneHTHOCTN YCKOPSIoT
okucrneHus ot 1.5 o 22 pa3s. bonbLuyo akTMBHOCTbL NPOABASAT coeanHeHns Cu u Cr, BnuseT
Ha KaTanuTUYeCKyld akTUBHOCTb Npupoda aHuoHa. MeHbluasi peakUMoHHas CnocoOHOCTL Y
coner HU3KOMOJEKYNSAPHbIX KMcnoT. OkucneHve Tonnuea B NPUCYTCTBUMM cTeapaTta mMeam
nokasano KaTanuTuyeckuii adpdekT npu  KoHueHTpauun 0.8:10* monb/n. KnHeTuka
nornoweHus kucnopogda ¢ Cu(CizHssCOO)2, npu koHueHTpauum (0.8 - 3.0)-10* monb/n),
no3eosnurna onpegenqTb 3HayeHUs napameTpa M CBsi3b C KOHLEHTpauuen conv meau
(110°C). MNpencTaBneHHble KMHETMYECKME METOAbl MpU OLEHKe 3akonormveckon BGesonac-
HOCTM TOMMMBa noKasanu, 4TO ycKopsiiollee OeCTBME U3YYEeHHbIX COeQUHEHUN BeOéT K
yBENM4eHNIo CKOPOCTM pacnaga rmaponepokcMaoB Ha cBoboaHbIE paauKanbl Mo BAUSHUEM
kaTanusaTopoB. MeToa nccrnefoBaHUsa KMHETUKM OKUCNEeHWs, 6narojaps B3auMOCBSI3WN B
3aKOHOMEPHOCTU MOMMOLLEHMS KUCMopoda M pocTa CMOioobpasoBaHMA  OKUCHSHOLLErocs
Tonnuea, HeobxoAMMO LIMpe ucrnonb3oBatb. PekomeHayeTcs Tawke u npwu nopdope
3 heKTUBHBIX CTabMNN3aTOPOB, ANs YBENUYEHNS 3Konornyeckor 6e3onacHoCTn An3enbHbIX
TOMMMB B 9KCNPECC-METOAE OLEHKN CTabunbHOCTU ToMnuBea.

KnioueBble cnoBa: 3konormdeckass 06e30nacHOCTb, KayecTBO TOMMMBA, [AM3ENbHbIE
asurartenun, gusernbHoe TOMNNMBO, OKUCIeHne, MeTaribl, KNHETUYEeCKME MeTOoObl.
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GENOTOXICITY OF NATURAL ENVIRONMENTS OF DONBASS:
EVIDENCE FROM THE PHYTOEMBRYOLOGY DATA

Andrei Safonov
Donetsk State University, Donetsk, Russia

Ecological studies for different regions can significantly differ depending on the natural-
climatic environments and ways of anthropogenic impact on the natural conditions of
geosystem evolution.

Prior to the onset of military events in Donbass, the top priority task of the Scientific School
of Ecological Botany in the Donetsk State University was phytomonitoring aimed at
identifying the industrial impact on natural environments of the area. Since 2014, the
existing industrial problems were supplemented by a peculiar type of anthropogenic impact
on open ecosystems — military activity.

Genotoxicity test of human habitation and living conditions is frequently used in ecological
inspections. This procedure is of great importance for the restoration and optimization of
ecosystems when critical perturbation in their equilibrium was completed.

The work used the accumulated experience in analyzing the palynological material of
indicator plants and knowledge of growth points (in plant meristems). We used data on the
current geochemical contrast in the monitoring network system of Central Donbass,
including the results of ingredient analysis using high-precision equipment. Two
fundamental (and statistically accessible) criteria for the genotoxicity of the environment
were identified: 1) according to the degree of deformation of pollen grains as the most
sensitive biomarker to aeropollutants; 2) according to the level of abortive and degradative
processes of embryotoxic significance, taking into account indicator structures in the
structure of the embryonic (embryonic structure in seeds and fruits) apparatus of the studied
plant species.

The following plant species were used in the palynological experiment: Centaurea
diffusa Lam., Cichorium intybus L., Diplotaxis muralis (L.) DC., Echium vulgare L., Senecio
vulgaris L.

When establishing the embryonic characteristics of indicator plants, the following plant
species were used: Berteroa incana (L.) DC., Centaurea diffusa Lam., Cichorium intybus L.,
Plantago major L., Reseda lutea L., Senecio vulgaris L., Tanacetum vulgare L.,
Tripleurospermum inodorum (L.) Sch. Bip.

The threshold value for establishing genotoxicity according to the palynological criterion
was empirically established to be 17% of the analysis of the entire sample of plants from a
particular registration site, for embryonic test systems — 16%.

In 2022-2023 radically new scenarios of geochemical migration activity and toxic
manifestations in plants were recorded compared to those implemented previously (before
2014 and 2014-2021).

The task has been completed within the framework of the youth laboratory «Diagnostics
and mechanisms of adaptation of natural and anthropogenically transformed ecosystems
of Donbass» (Ne 1023110700153-4-1.6.19;1.6.11;1.6.12).

Keywords: Donbass, genotoxicity, embryonic structure, phytoembryology data, ecological
phytomonitoring.
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THE FLUCTUATIONG ASYMMETRY OF SHEET PLATE IN POLLUTION
ASSESSMENT BY LEAD

dr. Sergey Tyutikov

Vernadsky Institute of geochemistry and analytical chemistry of RAS, Kosygin St., 19,
Moscow, Russian Federation

The monitoring of environment based on research of impact of the changing ecological factors
on various characteristics of biological objects and systems gives idea of patterns and
mechanisms of forming of reaction of biota to combined action of factors of the different
nature. Basic changes of functioning of live systems reflect change of conditions of
development and find expression in the processes proceeding at the different levels from
organismal to molecular. Respectively, they can be estimated with use of various methods in
different parameters. First of all, the level of homeostasis of development can be estimated
from the morphological point of view. Small nondirectional (accidental) deviations from
bilateral symmetry at organisms or their parts (for example, birch leaves) are called the
fluctuating asymmetry. In spite of the fact that some the researcher call in question possibility
of use of method in environmental monitoring recently, the Ministry of natural resources of the
Russian Federation approved the corresponding methodical recommendations.

The purpose of this research was the assessment of possibility of application of method of the
fluctuating asymmetry of sheet plate of birch drooping (Betula pendula, Roth.) for definition of
the ecological stress caused by technogenic lead pollution of the territory of the small city. For
achievement of goal the following tasks were planned:

1. the choice of polygon (the small city) and the working platforms in its territory which are
characterized by various extent of pollution by lead (hypothetically);

2. carrying out biogeochemical monitoring of environmental pollution by lead within working
platforms;

3. determination of size of the fluctuating asymmetry of sheet plate of birch drooping, growing
within working platforms;

4. identification of correlative communication between pollution levels lead and size of the
fluctuating asymmetry.

For research 3 working platforms in the Pokrov-town in the Vladimir region with different
degree of technogenic loading were chosen: 1 - the territory near automobile Highway M7
“Volga” with very heavy traffic; 2 - the territory of the residential area near school; 3 - the forest
area which is within the city.

Biogeochemical monitoring of the environment by lead was carried out by the method
developed by us earlier. Preparation of samples average of hay crops of grassy vegetation
and definition of heavy metal was carried out to laboratories of environmental biogeochemistry
of Vernadsky instituty of the Russian Academy of Sciences according to the practical
standards.

Proceeding from the obtained data, the platform No. 1 can be carried to risk zone in
connection with pollution by lead. Platforms No. 2 and No. 3 are characterized to exchange
by considerable values of levels of toxicant in vegetable biomass. Correlation between the
level of environmental pollution by lead and size the fluctuating asymmetry of sheet plate of
birch drooping considerable.

Keywords: the fluctuating asymmetry, technogenic pollution, lead, biogeochemical monit-
oring
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BIOGENIC MIGRATION OF CHEMICAL ELEMENTS IN NATURE AND ITS
PECULIARITIES IN THE MOTHER-PLACENTA-FETUS SYSTEM

Prof. Dr. V. Safonov?, Dr. A. Chernitskiy?, Dr. T. Ermiloval

Vernadsky Institute of Geochemistry and Analytical Chemistry of RAS
2Ural Federal Agrarian Scientific Research Center, Ural Branch of RAS

With increasing rates of productivity growth, an important problem of modern animal
husbandry is the maintenance of health in farm animals and their offspring. To establish the
regularities between the content of trace elements in the body of cows and their health, as
well as the health of their offspring, a complex analysis of the state of animals and the
environment was carried out. As the first stage the study of microelement composition of
water, soil and fodder of agrobiocenoses of Ikryaninsky district of Astrakhan oblast was carried
out. Despite satisfactory and good supply of soils with the studied trace elements, due to the
pH level, high content of iron and copper, but low levels of manganese, zinc, cobalt, selenium
and iodine in our samples of pasture plants and fodder were found. The data obtained were
used to establish a relationship between the amount of trace elements in the environment and
in the cows' bodies. The second stage was the evaluation of productivity and health status of
cattle under the condition of using forages with such elemental composition, as well as the
amount of trace elements in placenta, hair of cows and calves obtained from them. Thirty-five
clinically healthy cows of Simmental breed with singleton pregnancy and their calves were
examined. It was found that the elemental profile of hair of Simmental cows in the conditions
of agricultural enterprises of the Astrakhan region in comparison with animals of the same
breed grown in the Central Black Earth region of the Russian Federation, is characterized by
an increased content of aluminum, boron, calcium, cadmium, cobalt, chromium, iron, mercury,
lithium, manganese, nickel, lead, silicon, tin and vanadium, and a decreased level of copper,
iodine and phosphorus. Correlations of fetal development indicators in cows with micronutrient
supply and growth rate in the first 6 months after birth have been studied. The regularities of
transition and distribution of trace elements in the system “mother-placenta-fetus” in cattle in
the conditions of agrobiocenosis of the Astrakhan region were studied and the intervals of
concentrations of 11 studied chemical elements in maternal hair, providing the optimal level
of trace element nutrition of the fetus, were determined. For the studied trace elements in the
hair of cows the following intervals of the average element concentration were determined,
providing the optimal level of their accumulation in the fetus organism: zinc - 95-120 mg/kg,
iron - 51-58 mg/kg, manganese - 11.6-13.7 mg/kg, strontium - 7.8-17.0 mg/kg, copper - 5.6-
8.8 mg/kg, selenium - 230-400 pg/kg, arsenic - 80-360 pg/kg, and cobalt - 36-155 pg/kg for
cobalt. For molybdenum, chromium and nickel, due to the complex nature of their distribution
in the mother-fetus system, the optimal intervals of the average element concentration could
not be determined. We analyzed the microelement profile of the mother-fetus system in cows
predisposed to postpartum inflammatory diseases of the uterus and mammary gland. In cows
predisposed to the development of postpartum endometritis, compared to the animals that
remained healthy, a reduced content of boron and iodine in hair, mastitis - boron, iodine,
magnesium and molybdenum was found. In calves obtained from mothers with postpartum
retention and postpartum endometritis, the content of iron and zinc in the hair was reduced,
and magnesium - with mastitis. The obtained data suggest the need for complex measures to
assess and correct the microelement balance in the organism of farm animals.

Keywords: Trace elements, animal pathology, mother-placenta-fetus system

The work was carried out according to the State assignment of GEOHI RAS
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SAMPLING OF SOIL AND SEDIMENTS

Vojka Gardic?, Ljubisa Obradovic!, Radmila Markovic!, Zoran Stevanovic?,
Adina Matica?, Adriana Isvoran?, Vasile Ostafe?

IMining and Metallurgy Institute, Bor, Republic of Serbia
2West University of Timisoara, Department of Biology-Chemistry, 16 Pestalozzi,
300115 and Advanced Environmental Research Laboratories, 4A Oituz, 300086,
Timisoara, Romania

Environmental screening assessment by evaluation of the distribution of toxic
substances into soil and sediments was the objective of this activities. For realization it
is crucial that the sampling is done in a proper manner and with the appropriate
equipment. During the field activities in the mining operations areas soil and sediments
samples (about 51 pcs.) are taken according to the procedure which is one of the
deliveries from this project. Sampling points and sampling dynamics are defined
according to the project activities. The sampling procedure is applied by the members
of the teams of the project RoRS 337, “ROmania Serbia NETwork for assessing and
disseminating the impact of copper mining activities on water quality in the cross-border
area” (RoS-NET2) and detail information concerning this procedure and field sampling
details are available in the knowledge base that is built within the above project and at
the url: http://www.elearning-chemistry.ro/rosnet2/knowledge-base/.

Keywords: soil, sediments, sampling, procedure, cross border area of Romania and
Serbia.
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CONTENT AND RATIO OF CALCIUM AND MAGNESIUM
IN THE ENVIRONMENT OF THE REPUBLIC OF MOLDOVA
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1Shevchenko State University of Pridnestrovie, Tiraspol, Moldova
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Our results indicate a high content of Ca and Mg in the abiogenic components of Moldova.
The soils of Moldova belong to the calcium class landscapes. The steppe zone is dominated
by ordinary and carbonate chernozems with high contents of Ca, Mg and carbonates. In
waters, Ca is usually higher than Mg, but in lakes the opposite ratio is observed. Wells and
tap water have very high hardness levels and correspondingly high concentrations of Ca and
Mg. The lowest content of Ca (60-80 mg/l) and Mg (40-50 mg/l) was noted in the Dniester
River, and the highest in streams (Ca 170-200 mg/l, Mg 150-190 mg/l) and lakes (Ca 120-260
mg/l, Mg 120-280 mg/l). Well water, which is regularly consumed by the local population, also
contains a lot of Ca (110-150 mg/l) and Mg (100-140 mg/l). Spring water contains Ca (110-
140 mg/l) and Mg (90-120 mg/l). High contents of Ca (100-170 mg/l) and Mg (90-150 mg/l) in
tap water were also noted.

In the steppe zone, wheat, corn and sunflower grains accumulate Ca better than in the forest-
steppe zone. The average value of Ca content in corn grain under forest-steppe conditions is
62 mg/kg, and under steppe conditions 80 mg/kg. The average value of Ca content in wheat
grain under forest-steppe conditions is 407 mg/kg, and under steppe conditions 525 mg/kg.
Sunflower seeds accumulate significantly more Ca. The average value of Ca content in
sunflower seeds under forest-steppe conditions is 710 mg/kg, and under steppe conditions
1445 mg/kg. Under steppe conditions, Mg accumulates much better in wheat grain and
sunflower seeds, with the exception of corn grain. The average value of Mg content in wheat
grain under forest-steppe conditions is 1146 mg/kg, and under steppe conditions 1455 mg/kg.
Sunflower seeds accumulate significantly more Mg. The average value of Mg content in
sunflower seeds under forest-steppe conditions is 3011 mg/kg, and under steppe conditions
4774 mg/kg. The average Mg content in corn grain under forest-steppe conditions is 1263
mg/kg, and under steppe conditions 1143 mg/kg.

In the blood serum of the examined residents of the steppe region of Moldova, normal Ca
content was noted in 72% of men and 63% of women. In the rest of the examined patients,
the Ca content in the blood exceeded the established norm. The Mg content in the blood
serum of the examined men is normal, while in women there is both an excess (2%) and a
deficiency (9%). In the blood serum of relatively healthy people, there are increased, but not
exceeding the norm, concentrations of Ca and Mg.

The Ca:Mg ratio in natural waters is from 1.05 to 1.75, but in some lakes the ratio is the
opposite Mg:Ca from 1.08 to 1.25. The Ca:Mg ratio in soils is on average 2.5. Agricultural
plants contain more magnesium than calcium. The Mg:Ca ratio in corn grain (14.3 - 20.3)
differs significantly from the Mg:Ca ratio in wheat grain (2.7 - 2.8) and sunflower seeds (3.3 -
4.2). In the forest-steppe zone, the Mg:Ca ratio in plants is noticeably higher than in the steppe
zone. In blood serum, Ca is 2 or more times more than Mg. The Ca:Mg ratio at normal levels
in the blood is usually in the range from 2.3 to 2.8.

Keywords: calcium, magnesium, ratio, water, plants, blood, Moldova.
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COAEPXAHUE N COOTHOLIEHUE KANbLUUA U MATHUA
B OKPYXAIOLWEW CPEAE PECMNYBJIMKXA MOJIAOBA
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8PecniybnukaHckas KnuHuyeckasi 6onsHuya, Tupacrnons, Mondosa

Mony4yeHHble HamMK pe3ynbTaTbl FOBOPAT O BLICOKOM codepaHum Ca u Mg B abuoreHHbIx
komnoHeHTax Mongosebl. Moysbl MonaoBbl OTHOCATCS K NaHAwadTam kanbumMeBoro Knacca.
B crtenHon 3oHe npeobnagalT OObIKHOBEHHbIE M KapOOHATHbIE YEPHO3EMbl C BbICOKUM
cogepxaHnem Ca, Mg n kapboHaTtoB. B Bogax Ca o6blyHO 6onblie Mg, HO B 03epax
HabntogaeTca obpaTtHoe ux cooTHoLleHne. Konoaubl 1 BogonpoBoAHas BoAa UMEIOT OYeHb
BbICOKME MOKA3aTeNn >XeCTKOCTU U COOTBETCTBEHHO Oonblune koHueHTpauum Ca u Mg.
HaunmeHbliee cogepxanue Ca (60-80 mr/n) n Mg (40-50 mr/n) oTtmeuveHo B peke [HecTp, a
HaubonbLuee B pyybsix (Ca 170-200 mr/n, Mg 150-190 mr/n) n o3epax (Ca 120-260 mr/n, Mg
120-280 wmr/n). B konogesHon Boae, KOTOPYH perynsipHo ynotpebnsieT MecTHoe HaceneHue,
Tarke mHoro Ca (110-150 mr/n) n Mg (100-140 mr/n). B pogHukoBol Boge coaepxaHue Ca
(110-140 mr/n) n Mg (90-120 mr/n). OTMeYEHO Takke BbICOKOE COoAep)XaHue B BOLOMNPO-
BogHom Boge Ca (100-170 mr/r) u Mg (90-150 mr/n).

B cTtenHow 30He 3epHO MLeHnLbI, KyKypy3bl U CeEMeHa NOACONHEeYHMKa fydlle HakannmBaeT
Ca, yem B necoctenHon 3oHe. CpefdHee 3HadveHue coaepxaHusi Ca B 3epHe KyKypysbl B
ycnoBusx necocrenu 62 mr/kr, a B ycrnosusix crenu 80 mr/kr. CpegHee 3HadYeHne cogepxa-
Husa Ca B 3epHe MlueHuLpbl B ycrnosusx necoctenu 407 mr/kr, a B ycnosusx ctenn 525 mr/kr.
3HaunTenbHo Gonblle HakannuBaeT Ca cemeHa nogaconHeyHuka. CpegHee 3HauveHue
cogepxaHuns Ca B cemeHax NofAConHeYHuKa B ycrnoBmsix niecoctenu 710 Mr/kr, a B yCroBusix
ctenu 1445 mr/kr. B ycnoBusix ctenu Takke 3HauMTenbHO nyylle HakannueaeTcs Mg B 3epHe
MWEeHNLbI U CeEMeHax MOACOSHEYHMKA, UCKIIOYEHNE COCTaBNSIET 3€PHO KyKypy3bl. CpeaHee
3HayeHve cogepxaHus Mg B 3epHe NnieHuUbl B ycroBusx necoctenu 1146 mr/kr, a B ycno-
BusAX ctenu 1455 mr/kr. 3HauntenbHo Gornblie HakannuBaeT Mg ceMeHa NOACOSNHEYHUKA.
CpegHee 3HadeHve copepxaHus Mg B cemeHax MOACOMHEYHMKa B YCNOBUSX necocTenw
3011 mr/kr, a B ycnosusax ctenu 4774 wmr/kr. CpegHee 3HayeHve Mg cogepxaHusi B 3epHe
KyKypy3bl B yCnoBusix niecoctenu 1263 mr/kr, a B ycrnoBusix ctenu 1143 mr/kr.

B cbiBOpOTKE KpoBUM 0obGCnemyembix XWUTenen CTenHoro parvioHa MongoBbl OTMEYEHO HOp-
ManbHoe cogepxaHue Ca 'y 72% My>X4YuH 1 'y 63% XeHLWH, y ocTanbHbIX cogepxaHue Ca B
KPOBW MpeBbILLAET YCTaHOBMEHHYIO HopMy. CogepxaHne Mg B CbIBOPOTKE KpOBM obcne-
OYEMbIX MY>XHYMH B HOPME, a Y XEHLUMH MMeeT MeCTO Kak n3bblTok (2%), Tak n HegocTaToK
(9%).

CootHoweHne Ca:Mg B npupoaHbix Bogax oT 1,05 go 1,75, HO B HEKOTOpbIX O3epax
cooTHoLleHne obpatHoe Mg:Ca ot 1,08 go 1,25. CooTHoweHme B nouBax Ca:Mg B cpegHem
2,5. B cenbCKOX03AMCTBEHHbIX pacTeHUsX MarHus Gonblue, Yem Kanbuusd. COOTHOLEHWe
Mg:Ca B 3epHe Kkykypy3bl (14,3 - 20,3) 3HaUNTENBHO OTNNYAETCA OT cooTHoLeHNns Mg:Ca B
3epHe nweHuupl (2,7 - 2,8) n cemeHax nogconHeyHuka (3,3 - 4,2). B necoctenHon 3oHe
cooTHolleHne Mg:Ca B pacTeHUsix 3aMeTHO BblLLE, YeM B CTENHON. B cbiBopoTke Kposu Ca B
2 v 6onee pas 6onbLue, yem Mg. CooTtHowweHne Ca:Mg npu HopmManbHOM UX COOEPXKaHUK B
KpoBM 0OLIYHO HaxoouTcs B MHTepBare oT 2,3 go 2,8.

Knrouesble cnoBa: kanbLuii, MarHui, COOTHOLLEHWE, BoAa, pacTeHus:, KpoBb, Monaosa.
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TRACE ELEMENTS IN THE TECHNOZEM OF VARIOUS ORE DEPOSITS
OF EASTERN TRANSBAIKALIA

Ul'ana Gulyaeva, Dr Natal'ya Kuzmina, Prof. Vadim Ermakov

Vernadsky Institute of Geochemistry and Analytical Chemistry, Kosigin street, 19,
GEOKHI RAS, 119991 Moscow, Russia

In the Urov subregion of the biosphere (Eastern Transbaikalia, Russia) there are a
number of Cu-Mo, Mo-W, polymetallic deposits, the opening of which is accompanied
by a large volume of ore-bearing rocks with an increased content of Sr and ore
elements.

It was found that the content of Ca and Srin 25 samples of technozems varied between
1.85-31.6 g/kg (Ca) and 100-930 mg/kg (Sr). The increased Sr content was typical for
carbonate technozems with an increased level of Ca (Mo-Cu ore occurrence,
Zhireken). Increased accumulation of Ca and Sr in plant mowing was found in
technozems within the Zhireken Mo-Cu deposit: 35.10 g/kg (Ca) and 397 mg/kg (Sr).
Attention is drawn to the increased content of Sr and low content of Ca in the soils of
the middle course of the Uryumkan river. The Shirokinsky GOK adjoins this site, the
drains of which penetrate into the upper reaches of the river. Uryumkan. The dumps
and technozems of the Nerchinsk-Zavodskaya group of lead-zinc deposits, as well as
Akatuy, are not abnormal with respect to strontium, but there is a problem with arsenic.
Increased accumulation of Ca and Sr in plant mowing was found in areas of
technozems within the Zhireken Mo-Cu deposit: (8.84-15.9 g/kg (Ca) and 25.7-397
mg/kg (Sr). Due to the active opening of ore deposits in the territory of Eastern
Transbaikalia, it becomes necessary to control the level of Sr content in technozems
and soils adjacent to metal mining zones.

Attention should be paid to the high content of arsenic in technozems and some soils
of the Siberian sub-region of the biosphere. Thus, according to the NAA data, the
average arsenic content in 56 soil samples turned out to be 21.1+16.2 mg/kg, and
according to the RF data for 27 soil samples, the average content turned out to be even
higher = 29.3+22.3 mg/kg. At the same time, arsenic concentrations in technozems
were equal in mg/kg: 218 (Bugdaya), 412 (Akatui), 969 (Gorny Zerentui). However, the
arsenic content in the leaves of woody plants and plant cuttings (cereals, legumes,
compound flowers) was relatively low and did not exceed 1.6 mg/kg (reference value
according to Markert et al., 2015).

Keywords: Sr, Ca, As, technozem, mining, soil, plant, Eastern Transbaikalia.

The work was carried out in accordance with the state assignment of the GEOKHI RAS
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MWUKPOJNEMEHTbI B TEXHO3EMAX PA3JTUYHbIX PYOAHbIX
MECTOPOXAEHMU BOCTOYHOIO 3ABAUKAIBA

N'ynaesa Y.A., Op KysbmuHa H.I'., MNMpod. Epmakos B.B.
UHecmumym 2eoxumuu u aHanumudeckod xumuu um. B.. BepHadckozo PAH, Mockea

B yposckom cybpermoHe dunocdepbl (BoctouHoe 3abankanbe, Poccus) nmeetcs psg
Cu-Mo, Mo-W, nonumeTannnyeckmx MecTOpPOXOEHUW, BCKPbITUE KOTOPbIX COMpo-
BoXAaeTca GonbwnM 06bemMOM pygoBMeELLAoLWMX Nopos C MOBbIWEHHbIM coaep-
XaHuem Sr 1 pyaHbIX 311EMEHTOB.

YcTtaHoBneHo, 4to cogepxaHme Ca n Sr B 25 npobax TeXHO3eMOB W3MEHSNOCh B
npegenax 1,85-31,6 r/kr (Ca) n 100-930 mr/kr (Sr). lNoBbIweHHOe cogepXaHue Sr 6bino
XapakTepHo Ans kapboHaTHbIX TEXHO3eMOB C MNOBbilWEHHbIM ypoBHeM Ca (Mo-Cu
pynonpossreHus, XXupekeH). MNosbllLeHHOe akkymyrnupoBaHue Ca n Sr B ykocax pa-
cTeHun 6bino oBHapyxeHo B TexHo3eMax B npegenax YXunpekeHckoro Mo-Cu mecTo-
poxaeHus: 35,10 r/kr (Ca) u 397 wmr/kr (Sr). ObpawaeT BHMMaHWe MNOBbILEHHOE
cofepxaHue Sr 1 Hu3koe copgepxaHme Ca B noyBax cpegHero TeyeHns p. YpromkaH. K
3TOMYy y4acTky npumMbikaeT LnpokuHckmn TOK, cTOKM KOTOPOro NPOHUKAOT B BEPXOBbS
p. YptoMkaH. OTBarnbl U TexHo3eMbl HepunHcko-3aBOACKOW rpymnnbl CBUHLOBO-LIMHKO-
BblX MECTOPOXAEHUN, a Takke AKaTysd He SABMAKTCA aHOMalbHbIMW B OTHOLUEHWM
CTPOHULWMSA, HO BO3HUKAET Npobnema C MbILLIbSKOM.

MoBbiWweHHOe akkymynupoBaHue Ca u Sr B yKocax pacTeHuin 6bino obHapyeHo Ha
yyacTkax TexHo3emoB B npeaenax KupekeHckoro Mo-Cu mectopoxaeHus: (8,84-15,9
r/kr (Ca) n 25,7-397 wmr/kr (Sr). B cBA3M aKTMBHbIM BCKpPbITUEM PYAHbLIX MECTO-
poxaeHun Ha Tepputopun BocTtouHoro 3abankanbs BO3HMKaeT HeobXOAMMOCTb
KOHTPONMpoBaTb YPOBEHb COAEPKaHUS Sr B TEXHO3EMax W no4sax, npunerawLmx K
30HaM J0ObIYM MeTanmnos.

CnegyeTt o6patuTb BHMMaHue O BbICOKOM COAEPXaHUWM MbllbAKka B TEXHO3EMaXx U
HEeKOTOPbIX MOYBaX YPOBCKOro cybpernoHa 6uocdepsl. Tak no gaHHeiM HAA cpegHee
coAepxaHue Mbllbsika B 56 obpasiuax noys okasanock paBHbiM 21,1+16,2 mr/kr, a no
AaHHbIM POA ana 27 npob noyB cpegHee cogepkaHue OKas3anochb eule Bbllie =
29,3+22,3 mr/kr. Mpn aTomM B TEXHO3EMAX KOHLEHTpaUUW Mblllbska Obinn paBHbl B
mr/kr: 218 (byroas), 412 (Akatymn), 969 ([opHbii 3epeHTyin). OgHAKO B MUCTbAX
ApPEeBeCHbIX PaCTEHMI N YKOCOB pacTeHun (3nakun, 6060Bble, CNOXHOLBETHbIE) coaep-
aHue MbllwbsKa ObINO CPaBHUTENBHO HU3KUM U He npeBbiwano 1,6 mr/kr (pede-
peHTHOe 3HayeHue no Markert et al., 2015).

KnioueBble cnoBa: Sr, Ca, As, TEXHO3eM, PYOHWUK, MO4YBa, pacTteHus, BocToyHoe
3abankanbe

PaboTa BbiNonHeHa B COOTBETCTBMM C rocygapcTBeHHbIM 3agaHnem TEOXN PAH
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TRACE ELEMENTS IN THE SYSTEM OF TROPHIC LEVELS OF
TERRESTRIAL ECOSYSTEMS UNDER CONDITIONS OF
ENVIRONMENTAL POLLUTION

Dr. S.V. Mukhacheva, Prof. Dr. V.S. Bezel

Institute of Plant and Animal Ecology, Ural Branch, Russian Academy of Sciences,
Yekaterinburg, Russia

According to classical concepts, biota forms and controls flows of matter and energy in the
biosphere, thus providing steady environmental parameters. The most important role in the
functioning of natural biogeocenoses (BGC) is played by the food chains of living organisms.
Separate links in food chains, including organisms with similar feeding type are united in
trophic levels (producers, consumers of different orders, decomposers). Organisms that occ-
upy the different trophic levels are efficiently involved in the stabilization of ecosystems,
serving as geochemical barriers and depots of trace elements (TEs). Biogenic cycles having
constant intensity in natural (unaltered by technogenic impact) BGC can be considered as
factor providing their stable functioning, while deformation of cycles under conditions of
environmental pollution, as manifestation of destabilizing processes. The consequence of
such changes is a disbalance of the global system of mass exchange of matter and energy
between organisms and the environments, which underlies the existence of the biosphere.
Analysis of the consequences of environmental pollution for living organisms is frequently
limited by monitoring the content of TEs in deposition media (soil, snow cover, litter) and a
limited set of indicator species that represent various components of the biota (mosses,
lichens, higher plants, invertebrates, birds, mammals) and act as TEs accumulators. Under
these conditions, the theory about biogeochemical food connections as a priority approach to
the monitoring of environment state is of particular importance. Such an approach makes it
possible to estimate the variably preserved components of biota to fulfill biocoenotic functions
and first of all, to support the necessary level of biogenic exchange. The steady functioning of
natural systems is determined by integral trophic structure of BGC, because its higher levels
serving as factor of intensification and stabilization of TEs biogenic cycles are frequently
subjected to maximum toxic impact. The lack of information about the migration of TEs across
trophic levels is due to the lack of | broad-scale integrated research that involves the collection
and analysis of primary data using uniform protocols. Until now, in such studies: 1. a limited
set of TEs is analyzed; 2. there is no data on long food chains (“soil — producers — consumers
— destructors”). However, the demand for such data is great. A detailed analysis of the initial
“biogeochemical portrait” of specific natural and technogenic ecosystems and their dynamics
is impossible without this information. TEs concentrations in model indicator species of
different trophic levels will have important diagnostic significance. They will make it possible
to identify the BGC links with the maximum content of TEs, where toxic effects can manifest
themselves first. Changes in TEs levels in biota objects at background and contaminated
areas can be regarded as ecotoxicological effects at the biocenotic level. A clear under-
standing of the role of various factors in the functioning of biogeochemical barriers and their
influence on the processes of TEs migration will allow a reasonable approach to the
environmental assessment procedure, when developing standards for the impact of industrial
enterprises on the environment, as well as when constructing predictive models of the resp-
onse of terrestrial ecosystems to chemical pollution.

Keywords: biogeochemical cycle, trophic levels, trace elements, industrial pollution.
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MWKPOQJIEMEHTbI B CUCTEME TPO®UYECKUX YPOBHEW HASEMHbIX
9KOCUCTEM B YCNOBUAX 3ATPA3HEHUA OKPYXAIOLLEW CPEADbI

C.B. MyxaueBa, B.C. besenb
UHecmumym askonoauu pacmerull u xueomHbix YpO PAH, EkamepuHbype, Poccusi

CornacHo Knaccuyeckum npeacraBrneHvsMm brota hopMUMpyeT U KOHTPONMPYET MOTOKKU Be-
LiecTBa 1 aHeprum B Brocdepe, obecneymsBas TeM camblM YCTONYMBBLIE NapameTpbl OKpyKa-
towen cpedpl. BaxHenwwyo ponb B hyHKUMOHMPOBaHUM NpUpoaHbIX BuoreoueHosos (BIL)
urpatoT Tpodhuyeckme Lenu xuBbiX opraHnamoB. OTaernbHble 3BeHbs NULLEBLIX Lienew, BKIo-
YawLume OpraHu3Mbl CO CXOOHBLIM TUMOM MUTaHWS, OOBEAUHSIIOTCA B TPOUUECKUE YPOBHU
(NpoayueHTbl, KOHCYMEHTbI pa3HbIX MOPSAKOB, peayLeHTbl). OpraHn3mbl pasHbIX YpoBHEN ad-
heKTMBHO Y4acCTBYIOT B CTabMNM3aLuM 3KOCWCTEM, BLICTYMAsi B Ka4e€CTBE FEOXUMUYECKUX
B6apbepoB 1 geno MukpoanemeHToB (M3). B npmpoaHbiX (HEM3MEHEHHBIX TEXHOrEHHBIM BO3-
aencremem) BI'Ll noCcTOAHHY0 MHTEHCUBHOCTD BMOrEHHBIX LIMKITOB MOXHO paccMaTpuBaTh Kak
dhakTop, obecneymBaroLLMn NX YCTONUMBOE (PYHKLMOHMPOBAHUE. YCTONYMBOCTb MUrPaLvOH-
HbIX NOTOKOB MO B yCNOBMUSX XPOHUYECKOrO TEXHOrEHHOro BO3OEVCTBMA Ha npupodHble Bl
HapyLuaeTcs, YTO NPUBOAMUT K AechopMaumsaM UCXOaHbIX Buoreoxummyeckunx uuknos. Cneacr-
BMEM TaKUX M3MEHEHMWI aBnsieTcs aucbanaHc rnobanbHoM cUcTeMbl MaccoobMeHa BeLLEeCT-
BOM W 3HEprum mMexay opraHm3Mamu 1 Cpeaown, KoTopas NeXuT B OCHOBE CyLLEeCTBOBaHUS Bro-
cepbl. AHanM3 NOCreacTBUN 3arpsa3HEHNst OKpyXKarolen cpedbl AN XMBbIX OpraHW3moB
3a4acTyto OrpaHU4YMBaETCA MOHUTOPUHIOM codepxaHus M3 B genoHupytoLmx cpeaax (noyea,
CHEroBOM MOKPOB, MOACTUIKA) WM OrpaHNYEeHHOM Habope WHAOMKATOPHbIX BWAOB, KOTOpPbIE
NPeACcTaBnsAlT pasnnyHbie KOMMOHEHTbI BMOThI M BLICTYMAKOT B KavecTBe Hakonutenen M3
(Mxax, nuwarnHyKax, BbICLUMX pacTeHusX, 6ecno3BOHOYHbIX, NTULAX, MriekonuTatoLwmx). B atux
ycrnoBusix ocoboe 3HaveHne npruodpeTaeT Teopusi 0 BUOrEOXUMMYECKUX NMULLIEBBIX CBS3SIX KaK
NpYOPUTETHOM MOAXoAe K MOHUTOPWHIY COCTOSHUS OKpY»KatoLLen cpedbl. Takow noaxod nos-
BOJISIET OLIEHUTb, B KaKOW Mepe COXPaHMBLUMECS KOMMOHEHTbI OUOThI CMOCOGHBI BbIMOSHATD
BroueHoTYeckne byHKLMK 1, Npexae BCero, nogaepxmBatb He0OX0AMMbIN ypoBeHb GroreH-
Horo obmeHa. YCcTonumBoe OyHKLMOHNPOBAHME NPUPOAHBIX CUCTEM ONPeaenseTcs LenoCTHOM
Tpodpmyeckon cTpykTypon BI'L, nockonbKy ero BbiCLUME YPOBHW, BbICTYMalLLME B KayecTse
hakTopa UHTEHcUMKaumm 1 ctabunmnsaumm 6ruoreHHbIX LUMknoB M3, 4acTo UCMbITLIBAKOT Mak-
cMmarbHoe Tokcudeckoe BosgencTaue. Oeduvumt nHgopmaumm o murpauum M3 no tpodun-
YECKMM YPOBHSIM ODYCMOBIEH OTCYTCTBMEM LUMPOKOMACLUTABHBIX KOMMMEKCHBIX paboT, KOTo-
pble NpegycMaTpmusaloT cOop M aHanma NepBUYHbLIX AaHHbIX MO eauHbIM nNpoTokonam. o cux
nop B MOAOOHBLIX UCCIEA0BaHMSX: 1. aHanmM3npyeTcs orpaHuyeHHbln Habop M3; 2. oTcyTcTBY-
0T OaHHble O AMMHHbLIX NULLEBbIX Lensdx («novBa — NPOAYLEHTbl — KOHCYMEHTbl — AeCTpYyK-
Topbl»). OgHako BOCTPEOOBaHHOCTb TaKMX AaHHbIX Benuka. [eTanbHbii aHanmM3 UCXOOHOro
«BNOreoXnMMMYeckoro nopTpeTa» KOHKPETHbIX MPUPOAHBLIX M TEXHOTEHHbIX 3KOCUCTEM U KX
OVHamMukn 6e3 3ToN MHGOPMaLMM HEBO3MOXEH. BaxkHoe amarHoctuyeckoe 3HaveHue oyayTt
nUMeTb KOHUeHTpaumm M3 B MogenbHbIX Buaax-mHavkaTopax pasHbix ypoBHen. OHM No3BonsT
BbIsIBUTb 3BeHbs Bl ¢ MakcumanbHbIM cogepxaHnem M3, rae Tokcudeckme apdekTbl MoryT
NposiBUTLCA B MepByto odepedb. MameHeHuss ypoBHet MO B obbekTax GuoTbl hOHOBbLIX U
3arpsi3HEHHbIX TEPPUTOPUIA MOXHO pacLIeHMBaTL KaK 3KOTOKCUKonornyeckme adpdextsl buoLie-
HOTUYECKOro YPOBHS. YeTkoe NOoHMMaHWe ponu pasnnyHbIX hakTopoB B (OYHKLMOHUPOBAHUN
Broreoxmmmnyeckmx GapbepoB M MX BUSIHWE Ha npouecchl Murpaumm M3 no3sonuT pasymHo
noaxoauTb K npoueaype 3KONOormyeckon akcnepTusbl, Npu paspaboTke HOPMaTMBOB BO3AEN-
CTBWS MPOMBILLMEHHbLIX NPEANPUSATUAN Ha OKPYXKAIOLLYIO cpeay, a Talkke Npy NOCTPOEHNM Npo-
FHO3HbIX MOAENen peakumm Ha3eMHbIX 9KOCUCTEM Ha XUMNYECKOEe 3arpsisHeHne.

KnioueBble cnoBa: 61oreoxvmMmmnyeckme LnKbl, TPou4eckue YpoBHN, MUKPOINEMEHTI, TeX-
HOreHHoe 3arpsisHeHue cpeapl.
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BIOGENIC TRANSIT OF TRACE ELEMENTS THROUGH OF SMALL MAMMALS
COMMUNITIES UNDER CONDITIONS OF ENVIRONMENTAL POLLUTION

Dr. S.V. Mukhacheva, Prof. Dr. V.S. Bezel

Institute of Plant an Animal Ecology, Ural Branch, Russian Academy of Sciences,
Yekaterinburg, Russia

Long-term industrial pollution of the environment (especially non-ferrous metallurgy plants
with primary smelting) leads to the formation of anthropogenic geochemical anomalies. In
such areas, the concentrations of pollutants (primarily heavy metals (HMs)) in the soll, litter
and biota are many times higher than background levels. The consequences of industrial poll-
ution, including migration of HMs through food chains, reduction of ecosystem services and
habitat destruction, pose a serious threat to humans. The relevance of studying the transit of
HMs through communities of small mammals (SM) is determined, on the one hand, by the
important role of this group in the functioning of terrestrial ecosystems, and on the other hand,
by the lack of data on the biogenic exchange of HMs through this component of the biota
under conditions of industrial pollution. Flows of chemical elements through SM populations
are the main form of their participation in the cycle of substances, which is realized through
the transit of elements in the feed through the gastrointestinal tract, as well as through the
deposition of elements in animals with their subsequent death by SM. The SM group unites
representatives of two trophic levels — consumers of the first (phytophages) and second
(zoophages) orders, and their diets include almost the full range of annual primary production
in their habitat areas. Therefore, a comprehensive analysis of the SM communities makes it
possible to obtain information about the content of HMs in different links of trophic chains in
time and space. The participation of SM in the migration of essential (Cu, Zn) and toxic (Cd,
Pb) elements in forest ecosystems under conditions of severe industrial pollution (1990-2000)
by a large copper smelter (Middle Urals, Russia) and after a significant reduction in its emiss-
ions (2010-2020). Contributions to fluxes of HMs were assessed for 12 species of mouse-like
rodents and small insectivores (n = 4198). Depending on their trophic specialization, all SMs
were combined into four groups: zoophages (pp. Sorex, Talpa), mixophages (p. Clethrion-
omys), granivorous (pp. Sylvaemus, Apodemus), and herbivorous (pp. Microtus, Alexandr-
omys). It was established that the peculiarity of transit food flows in the pollution gradient was
determined by the composition and abundance of animals of different trophic groups, as well
as the specifics of their diet. At all sites, the main contribution to the dynamics of biogenic
fluxes of Cu, Zn, Cd and Pb was made by a group of mixophages. In the background areas,
a multiple (50-fold) reduction of copper-smelter plant emissions had no effect on the
composition and structure of the SM community, and an increase in the abundance of animals
(due to mixophages and granivorous) was due to successional changes in the vegetation.
The value of transit food flows controlled by animals remained stable for most HMs (Cu, Zn,
Cd); for Pb it decreased by 2 times, but not as a result of a decrease in emissions. In the
vicinity of the smelter the reduction of emissions led to a succession of dominants and
structural rearrangements in separate trophic groups. The trends of changes in abundance in
this area differed from those observed in the moderately polluted and heavily polluted zones
(increase and no change, respectively). All this led to changes in the quantity and range of
feed consumed by different groups of SM, as well as the content of HMs in them. As a resullt,
in polluted areas the value of the transit food flow of Zn did not change during the entire
observation period, Cd increased, Cu and Pb decreased.

Key words: industrial pollution, transit food flow, heavy metals, small mammals, trophic groups.
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BUOMEHHbIA TPAH3UT MUKPOJJNIEMEHTOB YEPE3 COOBLUECTBA MEJIKUX
MIEKOMUTAIOLLIX B YCNOBUAX MPOMbILLINEHHOIO 3ArPA3HEHUA CPEDbI

C.B. MyxaueBa, B.C. besenb
UHecmumym askonoauu pacmerull u xueomHbix YpO PAH, EkamepuHbype, Poccusi

OnuTenbHOe NPOMBILLNIEHHOE 3arpsi3HEHNE OKpyXatoLleln cpeapl (0COBeHHO 3aBOAOB LIBET-
HOW MeTannyprv ¢ NepBUYHON NiaBKOW) NPUBOAUT K POPMMPOBAHUIO TEXHOTEHHBIX reoXu-
MWYECKUX aHOManui. Ha Takmnx y4actkax KOHLEHTpaLmMu NONMTaHTOB (B NEPBYIO ovepeap,
Tskenbix metannos (TM)) B nouse, noactunke n o6bektax GUOTbl MHOTOKPaTHO NpPeBbILIaoT
hoHoBble YpOBHU. [MocneacTemsa NPOMbILLNIEHHOO 3arps3HEHNs, B TOM Yncne murpaums TM
Mo MULLEBbIM LensM, COKpalleHne 3KOCUCTEMHbBIX YCNyr 1 paspylueHue cpeabl 0butaHus,
NpeacTaBnsioT Cepbe3Hyo ONacHOCTb AMs Yenoseka. AKTyanbHOCTb M3y4eHus TpaHauta TM
Yyepes coobLyectBa Menkux mnekonutatowmx (MM) onpeaenseTcsi, C 0OGHON CTOPOHbI, Bax-
HOW POJbIO 3TOW rpynnbl B (PYHKLUMOHNPOBAHUN HA3EMHbIX 3KOCUCTEM, C APYron — OTCYTCTBU-
eM AaHHbIX 0 6roreHHoM obmeHe TM Yepes 3TOT KOMNOHEHT BUOThI B YCIOBUSAX MPOMbILLISIEH-
HOro 3arpsis3HeHusi. MOTOKU XMMUYECKMX 3anemeHToB 4Yepes3 nonynsaumm MM — ocHoBHas
dopma nx y4acTus B KpyroBopoTe BeLLeCTB, KOTOPbIN peanuayeTcs Yepes TpaH3uT aemMeH-
TOB B COCTaBe KOpMa Yepes Xenyao4HO-KMLLIEYHbIN TPaKT, a Takke 3a CYET AENOHUPOBaHUS
31EMEHTOB B OpraHmM3Max >XMBOTHbIX C Mocregyrwmm mx otmvpadvem MM. Mpynna MM
ob6beanHaeT npeacTaBuTeNen ABYX TPOPUYECKNX YPOBHEN — KOHCYMEHTOB |-ro (putodparn)
n ll-ro (3oocbarn) NOpsOKOB, @ UX PaUMOHbI BKIKOYAKOT NPAKTUYECKWU MOSHbIA CNEKTP exe-
rogHOW NEePBUYHON NMPOAYKLMM Ha yHacTkax obutaHust. NoaToMy KOMMNEKCHbIN aHan13 Hace-
nexus MM nossonseT nony4nTb MHGPOpMaLmMio 0 cogepkaHnm TM B pasHbix 3BEHbAX TPOGU-
Yeckux Lienen Bo BpeMeHu n npoctpaHcTee. PaccMmoTpeHo ydyactve MM B Murpaumm acceH-
umanbHbiX (Cu, Zn) n Tokenyeckmx (Cd, Pb) anemeHTOB B NeCHbIX 3koCcUCTEMAX B YCNOBUAX
CUIbHOMO MPOMBILLIIEHHOrO 3arpsidHeHust cpegbl (1990—2000 rr..) KpynHbIM MeAennaBuib-
HbIM KOMOuHaToM (CpegHuii Ypan, Poccusi) u nocne CyLecTBEHHOIrO COKPaLLEHUsi ero Bbl-
6pocos (2010—-2020 rr..). Bknag B NOTOKM oueHuBanu anst 12 BMA0B MbILLEBUAHbBIX MPbI3yHOB
N Menknx HacekoMmosaHbIx (n = 4198). B 3aBncrMoCTmM OT TpohmMyecKon cneynanmsaunm Bce
MM 6binn obbeauHeHbl B YeTblpe rpynnbl: ceMeHosfoB (pp. Sylvaemus, Apodemus),
3eneHoanos (pp. Microtus, Alexandromys), mukcodaros (p. Clethrionomys) n 3oodaros (pp.
Sorex, Talpa). YcTtaHoBMneHo, 4To cBoeobpasne TpaH3UTHBIX NULLEBbLIX NMOTOKOB B rpagneHTe
3arpsA3HEHNst ONpPeaensocb COCTaBOM Y OOUIINEM XKMBOTHBIX Pa3HbIX TPOUYECKUX Fpynm, a
Takke cneundukon nx nutaHmnsa. Ha Bcex yyactkax OCHOBHOW BKnaj B AMHaMUKY BUOreHHbIX
notokoB Cu, Zn, Cd u Pb BHocuna rpynna mukcodaros. Ha poHOBbIX TEpPUTOPUAX MHOFO-
kpaTHoe (B 50 pas) cokpalleHune BbIBpOCOB 3aBOAa He OKa3arno BINSHKS Ha COCTaB U CTPYK-
Typy coobuiectsa MM, a yBenmyeHne YMCIEHHOCTU XXUBOTHbIX (32 CHET MMKCOharoB 1 ceme-
HOS,A0B) BbINO CBA3aHO C CYKLECCUOHHBIMU N3MEHEHUAMU pacTUTENbLHOCTU. BennymHa Tpan-
3UTHBIX MULLEBLIX MOTOKOB, KOHTPOMMPYEMbIX XMBOTHBIMW, OCTaBarnacb CTabunbHOW Ans
6onbwmHcTea TM (Cu, Zn, Cd), onga Pb — 2-kpaTHO CHU3MNACh, HO HE B pe3ynbTaTe CHUXEHUS
BbIGpOCOB. B OKpecTHOCTSIX 3aBoAda CoKpalleHue BbIGpOoCOB NPMBENO K CMEHe AOMUHaHTOB
N CTPYKTYPHBIM NEepecTporikaMm B COCTaBe OTAENbHbIX TPOUYECKMX rpynn, TpeHabl u3MeHe-
HUsa 06unusa coobects MM Ha yMepeHHO 3arps3HEHHbIX U CUINBHO 3arpsi3HEHHLIX TEPPUTO-
pusiX He coBnaganu (yBenvyeHne n OTCyTCTBUE N3MEHEHWIN, COOTBETCTBEHHO). Bce aTo npu-
BENO K U3MEHEHWAM B COCTaBe M KONMYeCcTBE KOPMOB, NOTpebnsembiX pasHbiMK rpynnamu
MM, a Tarke cogepxaHuto B HUX TM. B uTore Ha 3arpsisHeHHbIX y4acTkax BernmymMHa TpaH-
3UTHOrO NULLEEBOrO NOTOKa Zn B TeYeHne BCero nepuoga HabnaeHun He namenunaces, Cd —
yBenuuyunace, Cu un Pb — cHusunace.

KnioueBble cnoBa: NpoMbILLNEHHOE 3arps3HEHUe, TPaH3UTHBIN NULLEBOW NOTOK, TSXKEnble
MeTanmbl, Mernkve MnekonuTarLlme, Tpoduryeckme rpynnsbi.
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ECOLOGICAL MODERNIZATION - EFFICIENCY AND CHALLENGES OF THE
CURRENT CONCEPT

Doc. dr Marko M. Vuji¢!, Prof. dr Darko P. Nadi¢?, Prof. dr Olja Munitlak Ivanovi¢?

LUniversity of Belgrade, Faculty of Political Sciences, Jove llica 165, Belgrade, Serbia
2University in Novi Sad, Faculty of Sciences, Department of Geography, Tourism and
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The concept of ecological modernization in the introductory part of the paper will be presented
as an executive method of neoliberal capitalism, in both its forms, weak and strong. In the
second part of the paper, the effects of ecological modernization will be discussed through
statements from its technical-technological side, i.e. it will be analyzed within what it produced
in a technical sense, as an independent concept but also as a mechanism of a broader
neoliberal discourse of greening the existing global system. Within these examples, in a
paradigmatic way, it will be established to what extent this executive instrument of capitalist
ecological policy is effective in the fight with real environmental problems of today. At the level
of the case study, the Carbon dioxide emission will be presented, as one of the main enemies
of the global environmental policy, because it is targeted as the dominant cause of the effect
of climate change, i.e. the increase in global temperature. In this way, certain practical,
technical-technological contributions will be pointed out, as the only realized versions of
ecological modernization. Global, regional (EU) and national levels will be the ones on which
the research will be conducted.

Keywords: Ecological modernization, Environmental policy, Global warming, Carbon dioxide.

EKOLOSKA MODERNIZACIJA - EFIKASNOST | IZAZOVI AKUTELNOG
KONCEPTA

Doc. dr Marko M. Vuiji¢!, Prof. dr Darko P. Nadi¢?, Prof. dr Olja Munitlak Ivanovi¢?
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turizam i ugostiteljstvo, Trg Dositeja Obradovi¢a 3, Novi Sad, Srbija

Koncept ekoloSke modernizacije u uvodnom delu rada bi¢e predstavijen kao egzekutivni
metod neoliberalnog kapitalizma, u oba svoja oblika, slabom i jakom. O rezultatima ekoloSke
modernizacije u drugom delu rada ¢e se govoriti kroz iskaze njene tehnic¢ko-tehnoloSke
strane, odnosno bice analizirati unutar onoga $to je u tehnicistiCkom smislu produkovala, kao
samostalni koncept ali i kao mehanizam Sireg neoliberalnog diskursa ozelenjavanja
postojeceg globalnog sistema. Unutar tih primera, na paradigmati¢an nacin, ustanovi¢e se u
kojoj meri je ovaj egzekutivni instrument kapitalisticke ekoloSke politike u€inkovit u borbi sa
realnim ekoloSkim problemima danasnjice. Na nivou studije slu¢aja bi¢e predstavljena emisija
uglien dioksida, kao jedan od glavnih neprijatelja globalne ekoloSke politike, jer je targetirana
kao dominantni izaziva¢ efekta klimatskih promena, odnosno porasta globalne temperature.
Na taj nacin Ce biti ukazano na pojedine prakti¢ne, tehni¢ko-tehnoloSke doprinose slabe, kao
jedine realizovane verzije ekoloske modernizacije. Globalni, regionalni (EU) i nacionalni nivo,
bice oni na kojima ce se sprovesti istrazivanje.

Klju€éne reci: EkoloSka modernizacija, ekoloska politika, globalno zagrevanje, ugljen-dioksid.
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When we talk about the green infrastructure of tourist attractions, we are talking about
the strategic integration of natural and partially natural features in tourist destinations,
because in this way sustainability is improved, harmful effects on the environment are
reduced, and the experience of visitors is improved. With this approach, the greatest
importance is given to the preservation and inclusion of green areas in the planning
and development of a tourist location, which refers to gardens, parks, natural
landscapes and water bodies where possible. Tourist attractions can offer a number of
advantages when using green infrastructure. . The emergence of the concept of “urban
green infrastructure (UGI - Urban Green Infrastructure)” occurred in the last decades.
It is a framework that looks at each green area, that is, all types, as networks that are
significant and interconnected, and which can be compared to conventional urban
infrastructure, such as roads or energy systems. Although there are a number of
challenges to the universal definition of this concept, it has achieved a certain
reputation in planning policy and in theory itself. In this sense, this includes well-
designed natural or partially natural networks that are well planned, including water
bodies, to provide a very wide range of ecosystem services to all users, and to preserve
biodiversity in more developed environments. This concept includes gardens, parks,
green streets, forests and other features of that type. According to existing population
trends, the phenomenon of urban growth can be observed throughout the world, with
cities becoming more and more diverse, in terms of ethnicity and culture itself. The
literature that exists so far has significantly covered the use and value of the concept
of urban green infrastructure by local residents and other users, especially when it
comes to developed, urban environments, which also includes various minority groups.
Given that urban tourism is growing, especially in the off-peak season, and driven by
factors such as affordable air travel and effective marketing strategies for certain
activities or events. It is clear that urban parks are not only places for local residents to
relax, but also attract visitors who do not live in the city, or even the country. They may
plan to visit them or they may just be a stopover to take a break. Therefore, the concept
of green infrastructure can improve urban tourism by adding value to the tourist
experience or even be a main attraction, as in the case of Minneapolis in the United
States of America. This concept should be understood, as well as its role and overall
contribution to the tourist experience, because it can provide numerous benefits for
cities, when it comes to tourism promotion and management.

Keywords: tourism, attraction, integration, green infrastructure, ecology.
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Kapga ce roBopu 0 3eneHoj MHppaCcTpyKTypy TYPUCTUYKUX aTpakLmja, ped je o cTpaTeLllkoM
WHTErpucakwy npUPOOHNX W AENMUMUYHO MPUPOLHUX KapakTepCTMKa Y TYPUCTUYKAM
JecTuHaumjama, jep ce Ha Taj HauMH yHanpehyjy oopXuUBOCT, CMakbyjy Ce LUTETHNU yTuuaju
Ha >XMBOTHY CpeauHy, a UCKyCTBO noceTunaua ce nobosbwasa. OBMM MpUCTYrNoMm ce
Hajsehn 3Hauaj npuaaje odvyBawy M YKIbydYewy 3efeHMX MOBPLUMHA Y MnaHupake U
pasBujatbe HEKe TYpUCTUYKE FoKauuje, LTO ce OAHOCM Ha balwiTe, napkoBe, MpUpoaHe
nejsaxe n BogeHe NoBpluMHe rae je 1o moryhe, TypucTudke aTpakuvje mory ga noHyae
BENUKM BpOj NpegHOCT Kada ce Cnyxe 3eneHoM MHAPacTpyKTypom. [1o nojaBe KoHuenTa
,ypbaHe 3eneHe wuHdpacTpyktype (UGl — Urban Green Infrastructure) gowrno je y
nocnegwym geueHnjama. To je OKBUP KOju carfnegaBa CBaky 3erieHy NOBPLUMHY, OAHOCHO
CBe BPCTE, Kao Mpexe Koje cy 3HadajHe n mefycobHo noBe3aHe, a Koje Mory aa ce nopege
Ca KOHBEHLMOHanHOM YypbaHOM WHMPCCTPYKTYPOM, MOMYyT MyTeBa WM EHEpPreTcKux
cuctema. Mako noctojy Benukn 6poj usasoBa No NuUTawy yHMBep3anHe gedwHuje oBor
KOHUenTa, OH je ocTBapvo ogpefieHy penyTtauujy y NonuTMUM nNnaHvpawa U y camoj
Teopuju. Y TOM CMUCIy, OBO YKIbydyje Mpexe Aobpo Am3ajHUpaHUX NpUPOAHUX WUnn
OenMMUYHO NPUOPAHMX Koje cy 4obpo ucnnaHvpaHe, WwTo obyxeaTta n BOAEHE NOBPLUUHE,
Kako 61 ce NpykMo Beoma LUMPOK OMCer ycnyra ekocuctema CBUM KOPUCHULMMA, U Kako 61
ce o4yBao GMoaMBEP3NTET Yy pasBujeHnjuM cpeamHama. OBMM KOHLIENTOM cy obyxBaheHe
GalwiTe, NapkkoBW, 3eneHe ynuvue, LWWyme W ocTane Kapaktepuctuke Tor Tuna. lNpema
noctojehum TpeHOoOBMMa CTAHOBHMLUTBA, yodaBa ce nojaBa ypbaHor pacta y 4YMTaBoOM
cBeTy, C TUM Aa rpafoBu NoCTajy CBe BULLE Pa3HOBPCHW, y CMUCIY eTHUYKE NPUNagHoOCTH
n came kynType. Jlutepatypom koja NocToju OO cafa je 3HayajHO MoKpMBEHa ynotpeba u
BpeOHOCT KoHuenTa ypbaHe 3eneHe MHpacTpykType o4 CTpaHe NoKanHWX CTaHOBHUKA U
OCTanuX KOPWCHMKA, HAPOYMTO Kaga Cy Yy nuTawy pasBujeHe, ypbaHe cpeawHe, LWTO
obyxBaTa un pa3sHe marunHcke rpyne. O63mpom Ha To Aa ypbaHu Typm3sam cBe BuLLe pacTe,
HapOYNUTO y CE30HM KOja Huje Yy wnuuy, 1 BoheH aktoprma nonyT NpucTynavyHux nyToBamwa
aBMOHOM U ebukacHUX cTpaTernja mMapkeTuHra 3a ogpefeHe akTMBHOCTM unu gorahaje.
JacHo je ga yp6aHu napkoBu HUCY CaMO HEKU NPOCTOPU Ha KOjuMa ce NoKanHu CTaHOBHULM
pekpevpajy, Hero n aa oHv Takohe noBrave NOCeTUOLE Koju HE XMBE Y TOM rpagy, Unm Yak
apxasu. OHM MOry MnaHMpaTy Aa UX NoceTe U UM mMoxe BUTK camo ycrnyTHa cTaHuua y
Kojoj he HanpaBuTu npegax. [pema ToMme, KOHUENT 3eneHe MHAPACTPYKType Moxe Aa
yHanpeau ypbaHu Typusam, Tako WwTo he NCKycTBy TypucTa gatv AoAaTHY BPe4HOCT Mnu
Moxe ga Oyge 4ak v rmaBHa aTpakumja, Kao WTo je cnydaj ca MwHeanonucom y
CjeanmeHum Amepudkum OpxaBama. OBaj koHUenT Tpeba pasymeTu, Kao 1 HeroBy ynory
1 YKYMHU AOMNPUHOC KOjW Ma 3a TYPUCTUYKO UCKYCTBO, 3aTO LUTO MoXe Aa o6e3beau 6pojHe
KOpUCTW 3a rpajoBe, kaja je y nuTaky NpoMoLmja U MeHalIMeHT Typu3ma.

Krby4dHe peuun: Typusam, atpakuuja, nHTerpauuja, 3eneHa nHdpacTpyktypa, ekonoruja.
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The rapidly developing globalization has brought with it many common external
problems such as environmental pollution, global warming, climate change, biodiversity
loss, poverty and financial instability. Eliminating and preventing these externalities is
undoubtedly possible with the joint cooperation of all countries of the world. In addition,
classical economic theory predicts that the economy will automatically be balanced by
an invisible hand. Therefore, the assumption that natural resources will be self-
renewing and therefore non-depletable has led to natural resource use and envir-
onmental pollution being neglected for many years. It has become impossible to
independently solve environmental problems and develop a sustainable development
strategy. It has become necessary to address the problem of population growth in
underdeveloped and developing countries with a new approach, including factors such
as the possibility of increasing poverty and inequality at the international level, unlimited
resource consumption and resource sharing. The importance of sustainable dev-
elopment is growing in creating a balance between development and nature. The aim
of this work is to establish what contributions organic agriculture can have in synergy
with the green economy. It also aims to provide comprehensive information about the
content of the new economic structure that the countries of the world want to create
within the concept of a green economy.

Keywords: organic agriculture, sustainable development, green economy, environm-
ental protection.
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Globalizacija koja se brzo razvija donela je sa sobom mnoge zajedni¢ke spoljne pro-
bleme kao 5to su zagadenje Zivotne sredine, globalno zagrevanje, klimatske promene,
smanjenje biodiverziteta, siromastvo i finansijsku nestabilnost. Otklanjanje i spre-
Cavanje ovih eksternalija je nesumnjivo moguée uz zajedni¢ku saradnju svih zemalja
sveta. Osim toga, klasi¢na ekonomska teorija predvida da ¢e privreda automatski biti
uravnoteZena nevidljivom rukom. Stoga je pretpostavka da ¢ée se prirodni resursi
samoobnavljati i da se stoga neée iscrpljivati, dovela je do toga da se koriS¢enje
prirodnih resursa i zagadenje zZivotne sredine zanemaruju dugi niz godina. Postalo je
nemogucée samostalno reSavati ekoloSke probleme i razviti strategiju odrzivog razvoja.
Postalo je neophodno da se problem rasta stanovni$tva u nerazvijenim zemljama i
zemljama u razvoju pozabavi novim pristupom, uklju€ujuci faktore kao $to su mogué-
nost povec¢anja siromastva i nejednakosti na medunarodnom nivou, neograni¢ena
potroSnja resursa i podela resursa. Znacaj odrzivog razvoja raste u stvaranju ravnoteze
izmedu razvoja i prirode. Cilj ovog rada ustanoviti koje doprinose moZe imati organska
poljoprivreda u sinergiji sa zelenom ekonomijom. Takode ima za cilj da pruZi sve-
obuhvatne informacije o sadrZaju nove ekonomske strukture koju zemlje sveta Zele da
stvore u okviru koncepta zelene ekonomije.

Kljuéne reéi: organska poljoprivreda, odrzivi razvoj, zelena ekonomija, zastita zZivotne
sredine.
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Eco-sport tourism promotes increased environmental awareness and physical activity of
people in nature and is becoming increasingly popular due to its focus on the environment,
natural environment, sustainability and with a certain impact on the local population and
their culture. This type of tourism has become one of the growing sectors of the tourism
industry. On the one hand, sports that are carried out in a natural environment, outdoors,
are beneficial for health, especially if they are performed in a healthy environment, such as:
plogging, free climbing, hiking, cycling, kayaking, sailing, diving, etc. On the other hand,
practicing the aforementioned physical activities in nature leads to the consumption of
natural resources and nature is exhausted. The positive sides of eco-sport tourism are
certainly: promotion as a means of preserving natural resources, focus on sustainability and
nature conservation, use of renewable energy and organization of eco-sport events without
waste, development of the local community and stimulation of economic growth at the local
level, symbiosis of physical activity and nature, promotion of ecological educational models
through sports and activities in nature based on ecological concepts, etc. All of the above
aims to educate tourists and the local population about a series of measures and activities
that can be planned for a longer period of time. It is most important to point out that eco-
sport tourism is based on the idea of preserving ecological and all kinds of natural
resources. The negative side of eco-sport tourism refers to the increase in the number of
tourists who nevertheless cause disturbances in the functioning of the flora and fauna in a
certain area and have a certain impact on the environment, which violates the first priority,
which is: the protection of nature. In some way, the media influence the advertising of certain
eco-sport destinations, which attracts a large number of people and encourages the mass,
which automatically violates the primary idea of eco-sport tourism. With the increase in the
number of such tourists, there is increased pressure to develop such eco-areas and become
more inclusive and resort-like (construction of more accommodation and supporting
facilities, development of business and supporting facilities, etc.), which overall leads to the
potential destruction of habitats, i.e. endangering local life environment, wild animal life,
plant life, etc. The subject of this research refers to eco-sport tourism and its connection and
potential with all relevant factors in this area, taking into account both positive and negative
aspects and perspectives of that action and impact. The aim of this work is to present certain
benefits, but also the consequences of the concept of eco-sport tourism on nature and its
environment, based on previous research and facts, and to point out that eco-sport tourism
is primarily a responsibility based on the protection of nature and all its resources. This type
of tourism must not turn into mass tourism in its concept, but must take care of the integrity
of the natural sites that are the goal of the trip.

Although the material resources that are earned from eco-sport tourism are mostly invested
in the construction and improvement of local eco-systems, the question of the positive
influence of people (actors) who practice this type of tourism is raised.
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Many studies talk about the negative impact of eco-sport tourism on flora and fauna, which
leads to various changes in nature itself and biodiversity. Protected areas are becoming
“targets” and desirable destinations for people who want physical activity, nature and
adventure. An increasing number of states, cities, and local communities create eco-concepts
that include certain measures that are implemented to protect flora and fauna on the one
hand, and on the other hand enable the practice of eco-sports under certain conditions and
with restrictions, such as for example, this was done in Francophone Switzerland (where
some nature reserves are divided into three zones). In one of the nature reserves, the first
zone is closed for tourists, in the second zone there are periods when eco-tourists are allowed
or forbidden to climb the rocks depending on the period when the birds hatch eggs and take
care of their young and the period when the young birds leave the parental nest. The third
zone is completely open to tourists. Depending on the sports practiced in nature within eco-
sport tourism and destinations, there are different eco-concepts that aim to satisfy both tourists
and nature and create a kind of balance, which is very difficult nowadays.

Man embeds himself more and more in nature and thus damages it, and then himself. Eco-
sport tourism is a useful resource for identifying destinations and trips that are based on
sustainability and where the interests of preserving flora and fauna, local culture and
population are a priority only if that idea (privilege) is based on being above profit. The issue
of the relationship between health, eco-sports, tourism and the environment is gaining
increasing social, economic, and even political importance and is increasingly the subject of
debates based on various projects, programs of international organizations and even the
United Nations itself, which pay great attention and responsibility to these relations and topics.

Keywords: eco tourism, sports tourism, sport, environmental protection, nature, physical
activity
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Eko-sportski turizam promovise povecanu ekoloSku svest i fizicku aktivnost ljudi u prirodi i
postaje sve popularniji zbog svog fokusa na Zivotnu sredinu, prirodno okruzenje, odrzivost i
sa odredenim uticajem na lokalno stanovnistvo i njihovu kulturu. Ovaj vid turizma je postao
jedan od rastucih sektora turisticke industrije. S jedne strane sportovi koji se realizuju u
prirodnom okruzenju, na otvorenom, korisni su za zdravlje, posebno ako se izvode u zdravoj
sredini kao Sto su: ploging, slobodno penjanje, planinarenje, biciklizam, kajak, jedrenje,
ronjenje i sl. Sa druge strane upraznjavanjem navedenih fizi¢kih aktivnosti u prirodi dolazi i do
troSenja prirodnih resursa i priroda se iscrpljuje.

Pozitivne strane eko-sportskog turizma su svakako: promocija kao sredstvo za o€uvanje pri-
rodnih resursa, usmerenje na odrzivost i ouvanje prirode, koriS§¢enje obnovljive energije i
organizovanje eko-sportskih dogadaja bez otpada, razvoj lokalne zajednice i stimulacija eko-
nomskog rasta na lokalnom nivou, simbioza fizicke aktivnosti i prirode, promocija ekoloSkih
obrazovnih modela kroz sport i aktivnost u prirodi zasnovanim na ekoloSkim konceptima i dr.
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Sve navedeno ima za cilj da obrazuje turiste, a i lokalno stanovni$tvo o nizu mera i aktivnosti
koje se mogu planirati u duzem vremenskom periodu. Najvaznije je istaci da eko-sportski
turizam kao osnovu predstavlja ideju oCuvanja ekoloSkih i svih vrtsa prirodnih resursa.
Negativna strana eko-sportskog turizma odnosi se na povecanje broja turista koji ipak
izazivaju poremecaje u funkcionisanju biljnog i Zivotinjskog sveta u odredenom podrucju i
imaju odredeni uticaj na zivotnu sredinu ¢ime se naruSava prvi prioritet, a to je: zastita prirode.
Na neki nacin i mediji svojim delovanjem utiu na reklamiranje odredenih eko-sportskih
destinacija Sto privlaci veliki broj ljudi i podsti¢e masovnost Sto automatski naruSava primarnu
ideju eko-sportskog turizma. Poveéanjem broja takvih turista dolazi do pove¢anog pritiska da
se takva eko podrucja razvijaju i postanu inkluzivnija i nalik na odmaralista (izgradnja vise
smestajnih i prateéih kapaciteta, razvoj biznisa i pratec¢ih sadrzaja i sl.), $to sveukupno donosi
potencijalno uniStavanje staniSta, odnosno ugrozavanje lokalne Zivotne sredine, divijeg
Zivotinjskog sveta, biljnog sveta i dr. Predmet ovog istraZivanja odnosi se na eko-sportski
turizam i njegovu povezanost i potencijal sa svim relevantnim faktorima ovoj oblasti, uzimajuci
u obzir i pozitivne i negativne aspekte i perspektive tog delovanja i uticaja. Cilj ovog rada je
da predstavi odredene benefite, ali i posledice delovanja koncepta eko-sportskog turizma na
prirodu i njeno okruzenje, na osnovu dosadasnjih istrazivanja i €injenica, te da ukaze da je
eko-sportski turizam pre svega odgovornost zasnovana na zastiti prirode i svih njenih resursa.
Ova vrsta turizma se ne sme pretvoriti u masovni turizam po svom konceptu, ve¢ se mora
voditi racuna o integritetu prirodnih lokaliteta koji su cilj putovanja.

lako se materijalna sredstva koja se prihoduju od eko-sportskog turizma ulazu vec¢im delom i
u izgradnju i unapredenje lokalnih eko-sistema, pokrece se pitanje pozitivnog uticaja ljudi
(aktera) koji upraznjavaju ovaj vid turizma. Mnoge studije govore o negativhom uticaju eko-
sportskog turizma na floru i faunu, $to dovodi do raznih promena u samoj prirodi i biodivirzitetu.
Zasti¢ena podrucja postaju ,mete” i pozeljne destinacije ljudi zeljnih fizicke aktivnosti, prirode
i avanturizma. Sve veci broj drzava, gradova, lokalnih zajednica, stvara eko-koncepte koji
podrazumevaju odredene mere koje se sprovode za zastitu flore i faune sa jedne strane, a sa
druge strane omogucava se upraznjavanje eko-sportova pod odredenim uslovima i sa
ograniéenjima, kao $to je to na primer uradeno u Frankofonskoj Svajcarskoj (gde su pojedini
rezervati prirode podeljeni na tri zone). U jednom od rezervata prirode, prva zona je zatvorena
za turiste, u drugoj zoni postoje periodi kada je dozvoljheno ili zabranjeno penjanje na stene
eko-turistima u zavisnosti od perioda kada ptice izlegu jaja i brinu 0 svom podmlatku i perioda
kada mlade ptice napuste roditeljsko gnezdo. Tre¢a zona je potpuno otvorena za turiste. U
zavisnosti od sportova koji se upraznjavaju u prirodi u okviru eko-sportskog turizma i
destinacija, postoje razli€iti eko-koncepti koji imaju za cilj da zadovolje i turiste i prirodu i stvore
neku vrstu balansa, $to je u danasnje vreme jako tesko.

Covek sve vise ugraduje sebe u prirodu i na taj nadin $teti njoj, a onda i sebi. Eko-sportski
turizam je koristan resurs za identifikaciju destinacija i putovanja koja se pocivaju na odrZivosti
i gde su interesi oCuvanja biljnog i Zivotinjskog sveta, lokalne kulture i stanovniStva prioritet
samo i jedino ako je ta ideja (privilegija) zasnovana da bude iznad profita. Pitanje odnosa
zdravlja, eko-sporta, turizma i Zivotne sredine, dobija sve veéi drustveni, ekonomski, ¢ak i
politicki znacaj i sve viSe je predmet debata zasnovanih na razliitim projektima, programima
medunarodnih organizacija pa i samih Ujedinjenih nacija koje se sa velikom paznjom i
odgovorno$éu posvecuju ovim odnosima i temama.

Klju€ne reci: eko turizam, sportski turizam, sport, o€uvanje zivotne sredine, priroda, fiziCka
aktivnost.
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ANALYSIS OF TOURISM PRODUCT COMPETITIVENESS AND
ADAPTATION TO CLIMATE CHANGES

Dr Dejan Rizni¢!, Dr Nemanja A. Filipovi¢?, Adrijana Jevti¢!

lUniversity of Belgrade, Technical Faculty in Bor, Serbia,
e-mail: driznic@tfbor.bg.ac.rs (DR), ajevtic@tfbor.bg.ac.rs (AJ)
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Created in the old mass era, and confirmed in the era of new tourism, a tourist destination
represents much more than a concrete territory. The variety of products, services, natural
resources, anthropogenic elements, and information, that attract tourists, shapes spaces
where tourist needs and demands of different market segments are met. An attractive,
attractive, and, in terms of activities, recognizable destination on the tourist market is the
goal of organized tourist trips and the basic resource for the leisure industry.

Climate is not only important for agriculture, as some believe, but also for other activities,
such as tourism. If you are planning where to go on vacation, it would be wise to compare
the average weather during the period you are going, as well as the weather in recent
years, to reduce the chance of bad and unsuitable weather spoiling your vacation.
Benchmarking must answer the following two questions: Who is better? and Why is
better? And provide instruments for improving one's performance. It is necessary to note
that it is a continuous process, the initial step for its renewal, especially when we know
that the competition is constantly improving its performance. The original elements of a
tourist destination include geographical location and climate, with adaptation to climate
change.

Key words: competitiveness, destination, tourism product, climate change.
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ANALIZA KONKURENTNOSTI TURISTICKOG PROIZVODA |
ADAPTACIJA NA KLIMATSKE PROMENE
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Nastala u vreme ,starog“ masovnog, a potvrdena u eri ,novog“ turizma, turisticka
destinacija predstavlia mnogo vise od konkretne teritorije. Raznovrsnost proizvoda,
usluga, prirodnih resursa, antropogenih elemenata i informacija, koji priviaCe turiste,
uobli¢avaju prostore u kojima se zadovoljavaju turisticke potrebe i zahtevi razlicitih
trziSnih segmenata. Atraktivna, privliacna i, po aktivhostima, prepoznatljiva destinacija na
turistiCkom trziStu predstavlja cilj organizovanih turistiCkih putovanja i osnovni resurs
»industrija slobodnog vremena®“.

Klima nije vazna samo poljoprivredi, kako neki misle, ve¢ i drugim delatnostima, kao Sto
je turizam. Ako planirate gde ¢e te na odmor, bilo bi mudro da uporedite prose€no vreme
tokom tog perioda kada odlazite, ali i vreme poslednjih godina, kako bi smanijili Sansu da
vam loSe i neodgovarajuée vreme pokvari odmor. ,Benchmarking“ mora pruZiti odgovor
na slede¢a dva pitanja: ,Ko je bolji?* i ,Zasto je bolji?“ i osigurati instrumente za
poboljSanje vlastitih performansi. Potrebno je istaknuti da je to kontinuirani proces,
poCetna stepenica za njegovo obnavljanje, posebno kada znamo da konkurencija
neprekidno poboljSava svoje performanse. U izvorne elemente turisticke destinacije
svrstavaju se i geografski polozaj i klima, sa adaptacijom na klimatske promene.

Kljuéne re€i: konkurentnost, destinacija, turisticki proizvod, klimatske promene.
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THE IMPORTANCE OF GREEN HOTELS IN ECO TOURISM AND THE
GREEN ECONOMY

Prof. dr Olja Munitlak Ivanovié!, Prof. dr. Zrinka Zadel?, Tatjana Spoljarié?
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Hospitality, Trg Dositeja Obradovi¢a 3, Novi Sad, Serbia
2University of Rijeka, Faculty of Tourism and Hospitality Management, Primorska 46,
Opatija, Croatia

Green hotels are a necessary part of the economic system of an economy that strives to
become “green”, i.e. sustainable. The green economy is the result of efforts to make
economies more environmentally responsible and progressive, thereby making positive and
equal progress in the economic, social and natural environment. To become a renovated or
newly built hotel, it must meet very strict standards, but it is necessary that all levels of
management live and behave essentially in accordance with these standards. Employees in
such a hotel should behave in the same way, and the services must be “green”. Everything
involved in the provision and consumption of hotel services should be environmentally
friendly, from hygiene products (biodegradable powders, cleaning fluids, etc.) to food that is
organically produced. Green hotels have a prescribed and permitted water and electricity
consumption based on their capacity and they are often built as a “smart house”. This type of
building design uses sensors that retrieve information about external influences (temperature,
humidity, insolation, etc.) in order to “react” appropriately to what is happening in the
environment. For example, when the desired temperature is reached in the room, the heating
and cooling systems are switched on independently of each other. If the insolation is high, the
sun protection systems are automatically activated and the curtains are drawn. In Serbia, the
LEED (Leadership in Energy and Environmental Design) standards and certificates in terms
of construction and architecture are most commonly used in the construction of green hotels.
Ecotourism is a narrower term than sustainable tourism, and it can be said that ecotourism is
a growing subsystem within the travel industry. Ecotourism generates billions of dollars in
annual revenue, indicating that it capitalizes on market demand and thus represents an
emerging need in the market (market niche) for green tourism. Ecotourism measures the
results of success by the level of sustainable development achieved: educating tourists about
sustainability, creating benefits for the local population while protecting the environment. The
green economy is the result of companies' efforts to become more environmentally
responsible and progressive, thus achieving a positive and balanced development of society
and the environment. The proportion of realized efforts to make the economy greener is often
measured by the Global Green Economy Index (GGEI). The GGEI was created to measure
the participation of the green economy through the simultaneous monitoring of 18
sustainability indicators. The measurement analyses two areas: the progress of each indicator
and the gap between each country's current performance and what has been agreed to
achieve the global sustainability goals.

Keywords: green hotels, ecotourism, green economy, Global green economy index
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ZNACAJ ZELENIH HOTELA U EKOTURIZMU | ZELENOJ EKONOMIJI
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Zeleni hoteli su neophodni deo privrednog sistema ekonomije koja tezi da postane “zelena”
odnosno odrziva. Zelena ekonomija je rezultat napora da ekonomije postanu ekoloSki
odgovornije, naprednije a time da ostvaruju pozitivan i ravnomeran napredak ekonomskog,
socijalnog i prirodnog okruzenja. Da bi postao, renovirani ili izgradeni hotel mora da ispunjava
veoma striktne standarde, ali je neophodno da i svi nivoi menadzmenta moraju sustinski ziveti
i ponadati se u skladu sa tim standardima. Zaposleni u takvom hotelu se trebaju ponasati na
isti nacin, a usluge moraju biti “ozelenjene”. Sve §to je u svrsi pruzanja i konzumiranja usluge
hotela treba da bude ecologically friendly, od sredstava za higijenu (biorazgradivi praskovi,
te€nosti za CiS¢enje i sl.) do hrane koja je rezultat organske proizvodnje. Zeleni hotel u skladu
sa kapacitetima imaju propisane i dozvoljene koli¢ine utroSene vode i elektricne energije, te
ova vrsta hotela ¢esto ima za rezultat da bude izgradena kao “pametna kuc¢a”. Ova vrsta
gradnje objekata podrazumeva upotrebu senzora prilikom preuzimanja informacija o spoljnim
uticajima (temperatura, vlaznost vazduha, insolacija i sl.) kako bi adekvatno “reagovala” na
deSavanje u okruzenju. Npr. ako je u prostoriji postignuta potrebna temperatura, sistemi za
grejanje i hladenje se samostalno ukljucuju. Ukoliko je insolacija visoka, sistemi zastite od
suncane svetlosti se automatski aktiviraju i navlace zastore. U Srbiji se prilikog izgradnje
zelenih hotela najcesc¢e primenjuju LEED (Leadership in Energy and Environmental Design)
standardi i sertifikati koji se odnose na gradevinarstvo i arhitekturu. Ekoturizam je uzi deo
pojma od odrzivog turizma, a moze se reCi da je ekoturizam rastuéi podsistem u okviru
industrije putovanja. Ekoturizam ima godiSnji promet od viSe milijardi dolara $to ukazuje da
koristi prednosti zahteva trzista, Cime ukazuje na novonastalu potrebu na trzistu (trziSnu niSu)
za zelenim turizmom. Ekoturizam rezultate uspeSnosti meri rezultatima u postignutom nivou
odrzivog razvoja: edukacija turista o odrzivosti, kreiranje koristi za lokalno stanovnistvo uz
istovremenu zastitu zZivotne sredine. Zelena ekonomija je rezultat teznje da privrede postanu
ekoloski odgovornije, naprednije, a time da ostvaruju pozitivan i ujednacen razvoj drustva i
zivotne sredine. Udeo realizovane teznje da ekonomija bude zelenija se esto meri globalnim
indeksom zelene ekonomije (GGEI). GGEI je kreiran da meri u¢eS¢e zelene ekonomije prateci
istovremeno 18 indikatora odrzivosti. Merenje analizira dve oblasti: napredak svakog
indikatora i razdaljinu izmedu tekucih performansi svake zemlje i onoga $to je dogovoreno da
se postignu globalni cilievi odrzivosti.

Klju€ne reci: zeleni hoteli, ekoturizam, zelena ekonomija, Globalni indeks zelene ekonomije.
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BIOLOGICAL PRODUCTIVITY OF FOREST-STEPPE ECOSYSTEMS OF
THE RUSSIAN PLAIN IN A CHANGING CLIMATE

Sergey Sheshnitsan, Daria Litovchenko, Ekaterina Kulakova, Julia Podrezova

Voronezh State University of Forestry and Technologies, Timiryazeva 8, 394087,
Voronezh, Russia

Over the last three decades, the forest-steppe zone of the Russian Plain has warmed
significantly, with the average annual air temperature increasing by 2.5°C. The distribution of
precipitation over the seasons has become more uneven. The increase in air temperature in
summer against the decreasing precipitation leads to increased aridity in the summer period.
The local climatic changes in the study area align with the observed trends of climate change
in the southern part of European Russia. These trends have a significant impact on the
ecosystem resilience and their carbon balance.

The productivity dynamics of old-growth Scots pine stands were largely influenced by both
climatic and anthropogenic factors. Current annual phytomass increment in pine stands
increased from 1.4 to 2.8 MgC - ha™"' with decreasing anthropogenic impact on the ecosystem.
A single 160-year-old pine tree exposed to low levels of anthropogenic impact was found to
accumulate 15.2 gC - yr' in stem wood over the last 10 years, with variation from 10.31 to
22.55 gC - yr' in different years. Conversely, trees exposed to high anthropogenic stress
accumulated on average 2.6 gC - yr! with a variation from 0.92 to 6.56 gC - yr". It was found
that Scots pine annual increment was mainly influenced by total atmospheric precipitation.
However, the cumulative limiting influence of these factors was always greater than that of
each individual factor, showing an even closer relationship with the hydrothermal coefficient.
Generally, coniferous forest ecosystem produced 2.36 MgC per unit area each year.

The above-ground NPP of the oak forest ecosystem was lower than that of the pine stands,
reaching 2.05 MgC - ha™" - yr'. The main productive potential in oak stands was provided by
linden and maple. Their NPP was estimated at 0.95 and 0.71 MgC - ha™" - yr', respectively.
The coppice oak origin, its depressed state and lower proportion in the stand composition
resulted in a significantly lower production — 0.39 MgC - ha™" - yr'. On the other hand, in the
old-growth forest shelterbelt, where oak originated from seed, productivity was twice higher
(0.78 MgC - ha™ - yr"). At the same time, the main contribution to the stand's aboveground
carbon production was still provided by maple — 1.60 MgC - ha™ - yr'. Generally, the total
NPP of aboveground phytomass of the forest shelterbelt was 2.83 MgC - ha™ - yr'.

The results can be used as a basis for the development of natural resource management
strategies that enhance carbon uptake and storage in both natural and anthropogenic forest-
steppe ecosystems, as well as for the development of sustainable forestry and agriculture
practices, and for the development of technologies that aim to adapt ecosystems to climate
change.

Keywords: climate change, carbon balance, NPP, coniferous forest ecosystem, oak forest
ecosystem, forest-steppe zone
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The aim of this work is to show, on the example of good practice, the way of using green
climate funds within the project “EU for the Green Agenda in Serbia” - Challenge for
innovative solutions in the field of restoration of forest ecosystems and reforestation. The
paper will also analyze the international, intersectoral, intrasectoral and institutional
cooperation during the development and realization of the project and give a
recommendation for its improvement. The “Green Blue Serbia” project was launched with
the support of the European Union and in partnership with the Ministry of Environmental
Protection, the Swedish Agency for International Development and Cooperation (SIDA)
and the European Investment Bank (EIB), the Swiss Embassy, and under the
sponsorship of UNDP. It was implemented by SVE “Srbijavoda”, SE “SrbijaSuma” as
leading partners in the project, in which the Faculty of Forestry - University of Belgrade
and the European Movement in Serbia - Leskovac participated.

The paper also presents innovative solutions which were implemented as part of the
Project on reforestation of degraded and erosion-endangered habitats in the Jablanica,
Vlasina and P¢&inja river basins, as well as different ways of carrying out works on forest
care. The paper also deals with the topic of sustainable regional development of Serbia,
because the project goals were aimed at the territories of Jablanica, P&inja and Pirot
districts. The paper specifically deals with the part related to the education of young
people, because through the project, numerous performances were held for more than
400 young people from 18 schools from the South of Serbia and the final conference at
the Chamber of Commerce of Serbia in Leskovac, which additionally aroused the interest
of young people for the environment.

Keywords: green agenda in Serbia, afforestation, forest care, environmental protection,
sustainable development.
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MHOBATUBHA PELLEHA Y CNMPOBOHEHY 3ENIEHE ArEHAE Y CPBUJU
HA NMPUMEPY NMPOJEKTA ,,3EJIEHO MNJTIABA CPBUJA* Y ®YHKLINJU
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Linre oBor paga je aa ce Ha npumepy fobpe npakce nokaxe HauvH kopuvwhera 3eneHnx
KnMMaTckux dooHOoBa y oKBUpY npojekta ,EY 3a 3eneHy areHay y Cpbuju” - Miza3os 3a
MHOBaTUBHa pellerwa y obnactm OBHOBe LUYMCKMX eKocucTema W o3ener-aBama.
Takohe pap he nsspwnTH aHanuay mehyHapoaHe, MefycekTopcke, YHyTapCekTopcke U
WMHCTUTYLMOHAanHe capaghe, TOKOM u3page 1 peanusauuje npojekra u gatu npenopyky
3a HeHo yHanpehemwe. lNpojekat ,3eneHo nnasa Cpbuja“ je NOKpeHyT y3 MOAPLLKY
EBponcke yHuje U y napTHepcTBy ca MUHMUCTapCTBOM 3alUTUTE XMBOTHE CpeauHe,
LBeackom areHuuwjom 3a mefyHapogHu pa3Boj u capagwy (SIDA) u Esponckom
nHsectuumoHom 6aHkom (EIB), LBajuapckom ambacagom, a nog NoKpOBUTEIHCTBOM
UNDP. PeanusoBaH je og ctpaHe JBI1 ,CpbujaBoae”, JIM ,,Cpbujauyme” kao Bogehmx
napTHepa Ha NpojekTy, Ha kome cy ydecTBoBanu LLymapcku dakyntet — YHuBep3uTeTa
y Beorpaay v EBponcku nokpeta y Cpbuju — JleckoBad,.

Takohe y pagy cy AaTa v MHOBaTMBHA pellera Koja Cy Ce CrpoBOAMNA Y OKBMPY
MpojekTa, Ha NoLymIbaBaky Ha AerpagupaHnumM 1 epo3njoM YrpoXXeHVM CTaHuLWTUMa y
cnueoBMMa peka JabnaHuue, BnacuHe un MNuukse, anu 1 npukasaHn pasnmymt HauMHU
n3Bohewa pagoBa Ha He3u Wwyma. Pag obpahyje u TeMy oopKUBOr permoHasnHor passoja
Cpbuije, jep cy npojekTHM unrbeBuM GUnNn ycmepeHn ka TepuTopujama JabraHuuykor,
Munrsckor m MNupoTckor okpyra. Y pagy ce nocebHo obpafyje Aeo Koju ce ogHOCU Ha
efykauujy Mragmx jep cy Kpo3 npojekaT ogpxaHa bpojHa npegasarsa 3a Buwe og 400
mragux 3 18 wkona ca Jyra Cpbuje n 3aBpLuHa koHepeHuuja y MNMprBpeaHoj komopu
Cpb6uje y lleckoBLy, WITO je 4ogaTHO NOBYAUIO NHTPECOBaHE MIaAanX Ibyaun 3a XXUBOTHY
CpeavHy.

KrbyuHe peuun: 3eneHa areHaa y CpOwju, nowymrbaBakbe, Hera luyma, 3alTuTa
KMBOTHE CpeauHe, OOPXVBU PasBoj.
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e-mail: vladimirvasic.w@gmail.com (VV), kisinbid@gmail.com (BK),
gordana.jancic@srbijasume.rs (GJ), zvonimirbakovic@gmail.com (ZB)

The aim of this paper is to perform an analysis of sustainable funding of protected areas
entrusted to the management of the State Enterprise for Forest Management
“Srbijasume® Belgrade, identify problems at the operational and strategic levels, and
make proposals for stable funding of protected areas, which is a prerequisite for efficient,
i.e. sustainable management of protected areas.

According to the Law on Nature Protection (2009), funding of protected areas is provided
from the Budget of the Republic of Serbia, autonomous province, i.e. local self-
government unit; the fee for using the protected area; revenues generated in the
performance of activities and management of the protected area; funds provided for the
implementation of programs, plans and projects in the field of nature protection;
donations, gifts/grants and aid and other sources.

The funding of protected areas is carried out every year, acc. to the Regulation on the
allocation and use of funds for subsidizing protected areas of national importance and
the Request for allocation of subsidies, submitted by the Managers to the competent
Ministry of Environmental Protection. The above Ministry considers the requests
submitted for subsidies and, in accordance with the RS Budget funds and the criteria
defined for the allocation of subsidy funds, concludes contracts with the Managers on co-
financing aimed at implementing the protected area management programs.

The necessary financial resources for efficient management of protected areas are
anticipated by the Manager(s) and their ten-year planning document, i.e. a protected area
management plan, which is operationally implemented through an annual management
program.

SE “SrbijaSume” manages 38 protected areas of national importance on a surface area
of 365,336.81 ha, which are co-financed with funds from the RS Budget, and 19 protected
areas of local significance, on a surface area of 5,287.33 ha, which are co-financed with
funds from the budget of local self-government units (as of December 31st, 2023).

Keywords: protected area, sustainable management, funding, management plans,
environmental protection.
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oAPXBO ®UHAHCUPAKE 3ALUTUREHUX NOAPYYJA HA NPUMEPY
Jn ,,CPBUJALLIYME", MOI'YRHOCTU N U3A30BU

ap Bnagumup Bacuh, gp Bpatucnae KucuH, NopgaHna Janumh, gp 3BoHumnp bakosuh

JI ,,Cpbujawyme’™ beozpad , bByneeap Muxauna lNynuna 113, Hoeu Beoepad, Cpbuja
e-mail: vladimirvasic.w@gmail.com (VV), kisinbid@gmail.com (BK),
gordana.jancic@srbijasume.rs (GJ), zvonimirbakovic@gmail.com (ZB)

M3Boa: Unrs paga je ga ce u3BpwKn aHanusa ogpusor oMHaHcupara 3awtuheHnx
nogpyuja Koja cy noBepeHa Ha ynpasrbatbe JaBHOM npefysehy 3a rasgoBame LWyMama
,Cpbvjawyme* beorpag, naeHTUdVKyjy npobneMm Ha onepaTVBHOM WU CTPaTELLKOM
HMBOY W Oajy Npeanosn 3a ctabunHo umHaHcupawe 3awTuheHux nogpydja, WTo je
npeaycnoB 3a edmKacHO, OAHOCHO OAPXMBO yrpaBibake 3alTuheHnuM nogpyyjuma.
Mpema 3akoHy o 3awTuth npupoae (2009), pmHaHcupare 3awTrheHnx nogpydja ce
06e36ehyje n3 cpeacrasa dOyleta Penydnvke Cpbuje, ayTOHOMHE NOKpajuHe, OQHOCHO
jeavHuUe nokanHe camoynpase; HakHaga 3a Kopuwhewe 3awTuheHor nogpydja;
npuxona ocTBapeHux y obaBrbaky eNaTHOCTU U ynpasBibaka 3awTuheHum noapydjem;
cpencrtaBa obe3beheHnm 3a peanusauujy nporpamMa, NnaHoBa v npojekaTa y obnactm
3awTnTe npupoae; goHauuja, noknoHa n nomohu n gpyrux nssopa.

®uHaHcupare 3awTtuheHnx nogpydja BpWKM Ce CBake roguHe, npema Ypeabu o
pacnopeay v kopuwheky cpeacraBa 3a cybBeHUMOHNCae 3awTuheHnx nogpydja og
HaumoHanHor 3Havaja u 3axTeBy 3a gogeny cpefcraBa cybBeHUMja Koja ynpaBrbayuu
nogHoce HagnexxHoM MuHUCTapCTBY 3allTUTEe XMBOTHE cpeamHe. MuHMCTapcTBO
3awWwTuTe XMBOTHE CpedvHe pa3marpa nogHeTe 3axTeBe 3a CyOBeHUMje M carnacHo
cpeacteuma byyeta PC u pgedwmHucaHum KpuTepujymuma 3a gojeny cpefcrasa
cybBeHUMja, ca YnpaBrbauuma ckrnana YroBope O CyduHaHcupawy peanusauuje
nporpama ynpasrbakba 3awTnheHm nogpydjuma.

MoTpebHa dhmHaHcKjcka cpeacTBa 3a ehrkacHO yrnpaBibakwe 3awTuheHum nogpydjyma
YnpaBrbay nnaHvpa OeceToroguiibuMM MNaHCKUM  JOKYMEHTOM, OAHOCHO MflaHOM
ynpaerbawa 3awTtuheHuM nogpydjem, Koju ce ornepaTtMBHO CrMPOBOAM TOOULLIHUM
nporpamomM ynpasrbaka.

JaBHo npepysehe ,CpbOujawyme” ynpaBba ca 38 3awTtuheHux nogpydja of
HaLMOHanHor 3Hayaja Ha nospLUMHKN 365.336,81 ha, koja ce cychnHaHcupajy cpeacTeuma
ByyeTta Penybnuke Cpbuvje n ca 19 3awTtuheHux nogpydja of NokanHor 3Hadvaja, Ha
nospwwimnHn 5.287,33 ha, koja ce cyduHaHcupajy cpeacTtBuma 6Gyleta jeauHuua
nokanHux camoynpasa (cTawe 31.12.2023. roguHe).

KrbyuHe peuum: 3awuTuheHo nodpydyje, OApXXUBO yrpaBrbakse, (UHaHCcHpare, NnaHoBu
yrnpaerbakba, 3allTTa XXUBOTHE CcpeayvHe.

97



GREEN ECONOMY TRANSFORMATION AND ADAPTATION ON CLIMATE CHANGE

FINANCING OF ENVIRONMENTAL PROTECTION PROJECTS IN THE
FIELD OF SPORTS

Goran Zbilji¢, Violeta Siljak

European Center for Peace and Development, University for Peace est. by UN,
Belgrade, Serbia, e-mail: geneva260gz@gmail.com (GZ), vsiljak@yahoo.com (VS)

Ecotourism is a type of tourist economy that takes place in a preserved natural
environment, based on both natural wealth and the socio-cultural dimension of
development. Ecotourism should therefore be an ideal form of tourism because the
“business conducting” is regulated following the preservation of biological and cultural
values of a particular area. As an activity, this form of business appeared twenty or more
years ago, intending to improve the economic situation in certain poor, rural regions, as
well as to raise the environmental awareness of the inhabitants of these areas. Ecological
tourism is becoming more important because it enables the inhabitants of rural regions
to use their natural potentials and thus improve their quality and way of life. Ecological
tourism can be understood as tourism of rural areas, and it should mostly help the
development of these areas, to become economically and socially strengthened. Based
on the fact that the tourism industry is a very specific way of business because people
are on both sides of the business process, human resources in the field of ecotourism
are the essence of quality. Proper guidance and coordination of employees in tourism
lead to greater job satisfaction, while good motivation can pay off through better service
delivery. This paper aims to provide the basic determinants of ecological tourism, but also
to point out the importance of the human factor for the business of this type of tourism
economy. The authors point to the sustainability of tourism business from both the
economic and social side of development, and since eco-tourism is based on natural
values, the environmental component of sustainability is certainly included. The paper
aims to highlight the negative consequences of conventional tourism in favor of ecological
business, to point out the importance of local communities, which represent human
resources in this type of tourism economy.

Keywords: environment, sport, projects.
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FINANSIRANJE PROJEKATA ZASTITE ZIVOTNE SREDINE U OBLASTI
SPORTA

Goran Zbiljié, Violeta Siljak

Evropski centar za mir i razvoj Univerziteta za mir UN, Beograd, Srbija,
e-mail: geneva260gz@gmail.com (GZ), vsiliak@yahoo.com (VS)

Predmet ovog rada se odnosi na finansiranje projekata zastite Zivotne sredine u oblasti
sporta. Cilj rada je da se utvrdi postojanje/odsustvo finansiranih projekata u oblasti sporta
u cilju oCuvanja Zivotne sredine. Finansiranje projekata zastite Zivotne sredine u oblasti
sporta predstavlja klju¢ni faktor u ostvarivanju odrzivosti sportskih aktivnosti. Sport, iako
donosi mnoge Koristi drustvu, takode moze imati zna€ajan negativan uticaj na okolinu,
uklju€uju¢i emisije gasova sa efektom staklene baste, zagadenje vode i zemljiSta, kao i
prekomernu potrosnju resursa. U cilju smanjenja ovih negativnih uticaja, razvijaju se i
sprovode brojni projekti koji promoviSu ekoloSku svest i odrzive prakse u sportu.
Finansiranje ovih projekata dolazi iz razli€itih izvora, uklju€uju¢i javne budzete, privatne
investicije, medunarodne fondove i donacije, kao i partnerstva izmedu vlada, nevladinih
organizacija, sportskih federacija i korporacija. Nacionalne vlade ¢esto nude podsticaje i
subvencije za projekte koji doprinose zastiti Zivotne sredine, te finansiraju istraZivanja i
programe koji promoviSu ekoloski odrZive prakse u sportu. Takode, privatni sektor sve
viSe uCestvuje kroz korporativnu drustvenu odgovornost i investicije u zelene tehnologije,
8to moZze ukljucivati izgradnju ekolo3ki prihvatljivih sportskih objekata, implementaciju
energetski efikasnih sistema i upotrebu obnovljivih izvora energije. Medunarodne
organizacije, poput Ujedinjenih nacija, Evropske unije i razli¢itin fondacija, takode pruzaju
finansijsku podrSku kroz programe i grantove koji podrzavaju inovativne inicijative za
zastitu zivotne sredine u sportu. Ovi projekti Cesto imaju Siri uticaj na globalnom nivou i
promovisu saradnju medu zemljama u reSavanju ekoloskih izazova. Vazno je ista¢i da
investiranje u ekolo3ki odrzive prakse u sportu ne samo da doprinosi zastiti okoline, ve¢
moZe imati i pozitivan uticaj na zdravlje ljudi, promovisanje ekoloSke svesti i stvaranje
odrZivijih zajednica. Projekti zastite Zivotne sredine u oblasti sporta mogu ukljucivati
izgradnju sportskih objekata sa minimalnim uticajem na okolinu, recikliranje i upravljanje
otpadom na sportskim dogadajima, kao i edukaciju sportista i navijata o vaznosti
oCuvanja prirode.

Kljué€ne re€i: Zivotna sredina, sport, projekii.
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FINANCING OF ENVIRONMENTAL PROTECTION IN VRANJE FOR
PERIOD 2021-2023

Tiana Andelkovi¢, Tijana Milanovi¢, Branislav Dimitrijevi¢

Academy of Applied Technical and Preschool Studies Ni$, Vranje department, Serbia,
e-mail: tiana.andjelkovic-vr@akademijanis.edu.rs,
tijana.milanovic@akademijanis.edu.rs, branislav.dimitrijevic@akademijanis.edu.rs

This paper provides an overview of the financing of environmental protection in the city of
Vranje for period 2021-2023. The goal of this work is to indicate what amount of funds is
adequate for the implementation of various programs and projects that will contribute to the
preservation and improvement of the environment. Through the analysis of priority areas of
environmental protection, such as preservation of water resources, reduction of air pollution,
waste management and protection of biodiversity, key sources of financing were also
identified. The local budget is certainly the main source of funding, along with grants,
donations, public-private partnerships, and European Union funds. The expected benefits of
this financing include improving the quality of the environment, encouraging economic
development, preserving natural wealth, and improving the image of the city. Through efficient
use of available funds and cooperation with relevant partners, this financing plan will
contribute to the achievement of long-term environmental protection goals in the city of Vranje,
creating a sustainable and healthy environment for all citizens.

Keywords: environmental protection, financing, Vranje

FINANSIRANJE ZASTITE ZIVOTNE SREDINE U VRANJU ZA PERIOD
2021-2023. GODINE

Tiana Andelkovi¢, Tijana Milanovi¢, Branislav Dimitrijevi¢

Akademija tehni¢ko-vaspitackih strukovnih studija Nis, odsek Vranje, Srbija,
e-mail: tiana.andjelkovic-vr@akademijanis.edu.rs,
tijana.milanovic@akademijanis.edu.rs, branislav.dimitrijevic@akademijanis.edu.rs

Ovaj rad pruza pregled finansiranja zastite Zivotne sredine u gradu Vranju za period 2021-
2023. godine. Cilj ovog rada je ukazati na to koji iznos sredstava je adekvatan za sprovodenje
razliCitih programa i projekata koji ¢e doprineti oCuvanju i unapredenju zivotne sredine. Kroz
analizu prioritetnih oblasti zastite Zivotne sredine, kao $to su oCuvanje vodnih resursa,
smanjenje zagadenja vazduha, upravljanje otpadom i zastita biodiverziteta, identifikovani su i
klju€ni izvori finansiranja. Lokalni budzet je svakako osnovni izvor finansiranja, uz grantove,
donacije, javno-privatna partnerstava i fondove Evropske unije. Ocekivane Kkoristi ovog
finansiranja obuhvataju poboljSanje kvaliteta Zivotne sredine, podsticanje ekonomskog
razvoja, o¢uvanje prirodnog bogatstva i unapredenje imidza grada. Kroz efikasno koriS¢enje
dostupnih sredstava i saradnju sa relevantnim partnerima, ovaj plan finansiranja ¢e doprineti
ostvarenju dugorocnih cilieva zastite Zivotne sredine u gradu Vranju, stvaraju¢i odrzivu i
zdravu sredinu za sve gradane.

Klju€ne reci: zastita zivotne sredine, finansiranje, Vranje
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IMPACT OF CLIMATE CHANGES ON THE WINTER TOURIST SEASON IN
KOLASIN

Veselin Drljevi¢!, Dragan Bulatovi¢!, Ranko Marijanovi¢?, Stefan Marijanovi¢?

1Academy of Business Economics Ca&ak, Serbia,
e-mail: veselindrljevic@t-com.me (VD), bulat.d@gmail.com (DB)
2Alfa BK University, Belgrade, Serbia,
e-mail: ranko.marijanovic60@gmail.com (RM), stefan.marijanovic56 @gmail.com (SM)

Kolasin is a small tourist town in northern Montenegro. Located on the Tara River and
the slopes of the Bjelasica and Sinjavina mountains, and at the collision of
Mediterranean and mountain climates, it is ideal for the development of sports tourism.
Winter tourist season and skiing sports are especially expected, although it is an ideal
climate resort for summer sports team preparations. The proximity to Podgorica airport,
ease of accessibility, and dozens of kilometers of various ski slopes bring Kolasin
closer to the inhabitants of the Adriatic hinterland. However, increasingly pronounced
climate changes significantly affect the winter tourist season. The fact that climate
changes have led to a significant increase in temperature in KolaSin is evidenced by
the fact that the number of snowy days, as well as frosty and icy days, has decreased
by almost half in the last decade, which is a serious cause for consideration. Perhaps
even for alarm! The fact that the lack of snowfall and the impossibility of skiing in the
winter of 2023/24 for Kola8in and its ski resorts equals an elementary, but also a
financial disaster. The lack of vision, but also funds, has limited the town on the Tara
River and raised doubts about serious skiing on the slopes of Bjelasica. The solution
is not cheap, but it does exist!

Keywords: Koladin, climate change, sports tourism, winter tourist season, snow-
making of trails.
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UTICAJ KLIMATSKIH PROMJENA NA ZIMSKU TURISTICKU SEZONU U
KOLASINU

Veselin Drljevi¢!, Dragan Bulatovi¢!, Ranko Marijanovi¢?, Stefan Marijanovi¢?

1Akademija za poslovnu ekonomiju Cadak, Srbija,
e-mail: veselindrljevic@t-com.me (VD), bulat.d@gmail.com (DB)
2Alfa BK Univerzitet, Beograd, Srbija,
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Kola8in je mali turisti¢ki grad na sjeveru Crne Gore. Smjesten na rijeci Tari i obroncima
planina Bjelasice i Sinjavine, a na sudaru mediteranske i planinske klime idealan je za
razvoj sportskog turizma. Narocito se oCekuje od zimske turisticke sezone i skijaskih
sportova, mada je idealna klimatska banja za ljetnje pripreme sportskih ekipa. Blizina
podgorickog aerodroma, lako¢a dostupnosti i desetine kilometara razli¢itih skijaskih
staza Kolasin priblizavaju stanovnicima jadranskog zaleda. Medutim, sve izrazenije
klimatske promjene znagajno uslovljavaju zimsku turisticku sezonu. Cinjenica da su
klimatske promjene uslovile zna¢ajan rast temperature u Kola3inu krijepimo €injenicom
da se broj snijeZznih dana, ali i mraznih i ledenih dana u poslednjoj deceniji smanjio
skoro za pola znak je za ozbiljno razmisljanje. Mozda i za uzbunu! Cinjenica da je
nedostatak snijeznih padavina i nemoguénost skijanja zimu 2023/24 za KolaSin i
njegova skijaliSta ravan je elementarnoj, ali i finansijskoj nepogodi. Nedostatak vizije,
ali i sredstava ogranicio je grad na Tari i doveo u pitanje ozbiljnije skijanje na padinama
Bjelasice. Resenje nije jeftino, ali postoji!

Kljuéne rijeéi: Kolasin, klimatske promjene, sportski turizam, zimska turisticka sezona,
osnjezavanje staza.
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CONTEMPORARY WATER MANAGEMENT AND AGROFORESTRY
ECOSYSTEM SERVICES NEXUS CONTRIBUTION IN ADDRESSING GLOBAL
ISSUES FROM LOCAL PERSPECTIVE

Branislava Mati¢, Igor Vukeli¢, Zorica Mrkonji¢,
Zorana Sreckov, Vesna Vasi¢, Mirjana Bojovi¢

Educons University, Vojvode Putnika 87, 21208 Sremska Kamenica, Serbia,
e-mail: mirjana.bojovic@educons.edu.rs

The majority of Global issues are more or less connected to water, since it has a crucial role
for various aspects of life and the environment. In spite of being practiced by many centuries
across the Globe, the consideration of agroforestry benefits in comparison to intensive
agriculture is increasing, especially from the local level perspective due to different natural
features, climate patterns, legal and policy framework, etc. Link between agroforestry
ecosystem services and contemporary water management is documented in literature within
different concepts, namely Natural Water Retention Measures, Ecosystem-based disaster risk
reduction, Ecosystem-based adaptation, Green Infrastructure, Nature-based solutions. Reg-
ardless various definitions of these concepts, the common ground are services provided by
ecosystems and their benefits for humanity and biodiversity. In this study, natural water
retention measures concept is presented and proposed nexus contribution in addressing
different global issues is underlined.

Keywords: water management, agroforestry ecosystem services, nexus, natural water ret-
ention.

DOPRINOS SAVREMENOG UPRAVLJANJA VODAMA | EKOSISTEMA
AGROSUMARSTVA U RESAVANJU GLOBALNIH PROBLEMA IZ LOKALNE
PERSPECTIVE

Branislava Mati¢, Igor Vukeli¢, Zorica Mrkonji¢,
Zorana Sreckov, Vesna Vasi¢, Mirjana Bojovi¢

Univerzitet Edukons, Vojvode Putnika 87, 21208 Sremska Kamenica, Srbija,
e-mail: mirjana.bojovic@educons.edu.rs

Vecina uzroka globalnih izazova je povezana manje viSe sa vodom koja igra vaznu ulogu za
razliCite oblike Zivota i zivotnu sredinu. Uprkos primeni agroSumarstva Sirom sveta tokom
vekova, sagledavanje njegovih prednosti u odnosu na intenzivnu poljoprivrednu proizvodnju
dobija na znacaju, narocito na lokalnom nivou zbog raznovrsnosti prirodnih karakteristika,
klimatoloSkih uslova, strateSkih smernica, zakonodavnog okvira i drugo. Povezanost usluga
agroSumskih ekosistema i savremenog upravljanja vodama je dostupna u literaturi u okviru
razliCitih pojmova kao $to su mere za povecanje kapaciteta za zadrzavanje vode, smanjenje
rizika od katastrofa zasnovano na ekosistemima, adaptacija zasnovana na ekosistemima,
zelena infrastruktura, reSenja zasnovana na prirodi. Bez obzira na razliCite definicije koje se
koriste za ove pojmove, zajedniCki imenitelj su usluge ekosistema i njihove dobrobiti za ljudsku
zajednicu i biodiverzitet. U radu je dat prikaz doprinosa predlozenog neksusa u reSavanju
globalnih izazova, sa osvrtom na mere koje doprinose poboljSanju kapaciteta za retenziranje
(zadrzavanje) vode.

Kljuéne rec€i: upravljanje vodama, usluge agroSumskih ekosistema, neksus, potencijal reten-
ziranja vode.
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MANAGEMENT OF ENVIRONMENTAL RISKS IN THE CONTEXT OF
INCREASING CONTINENTALITY OF THE CLIMATE
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The article presents methods for managing natural and environmental risks in the conditions
of increasing continentality of the climate in the Polar regions of gas production. It is shown
that natural risks associated with the rise in summer temperatures can manifest themselves
in the form of various epizootics. The leading factor in the manifestation of such natural risks
are large-scale disturbances of tundra soils, in particular, on the Yamal Peninsula due to
overgrazing of reindeer. Environmental risks are associated with the impact of gas industry
on the processes of eutrophication of tundra ecosystems, which manifests itself in the form of
a change in the predominant forms of vegetation and increased thawing of soils. Against the
backdrop of an increase in the continentality of the climate, in recent years, on the territory of
the Taz Peninsula, biogeochemical technologies for the reclamation of tundra soils, adaptive
to the climatic conditions of the Far North, have been successfully tested, based on methods
protected by patents of the Russian Federation.

Keywords: natural risks, environmental risks, climate continentality, biogeochemical
technologies, ecosystem reclamation.

YNPABJIEHUE 3KONOIrM4YECKUMU PUCKAMMU NMPU YCUNEHUAN
KOHTUHEHTAJIbHOCTU KINUMATA

B.H. Bawkun!, P.A. FanuynuHa?

YHemumym gbusuko-xumudeckux u buonoaudyeckux npobrem noyeosedeHuss PAH
2MIHcmumym ¢pyHOameHmarsbHbIx npobnem 6uonoauu PAH

B crtatbe npuBedeHbl NpueMbl yrnpasreHWs NpUpPOOHbIMU M 3KOMOrMYECKUMU pUCKaMU B
YCMOBUSIX YCUNEHUS KOHTMHEHTaNbHOCTU KnMMaTta B MONSPHbIX PEerMoHax rasogobblum.
lMokasaHo, 4YTO NPUPOOHBIE PWUCKM, CBSI3@HHbIE C POCTOM FETHWUX TemnepaTtyp, MOryT
NposiBNATbCA B BUAE PasfUyHbIX 3Nn300TUMW. Begywmm ¢akTtopoM MNpOSBREHUS Takux
NPUPOAHbLIX PWUCKOB SIBNSAKOTCA LUMPOKOMAcLWTabHble HapyLlleHUst TyHOPOBbIX MO4YB, B
YaCTHOCTW, Ha NonyocTpoBe Aman BcreacTBMe nepeBbinaca OneHen. JKONormyeckne puckm
cBsi3aHbl ¢ Bo3gencTemem npeanpustun TOK Ha npouecchl 3BTPOMPOBaHMSA TYHOPOBbLIX
3KOCUCTEM, YTO MPOSABISAETCA B BMAE CMEHbI NPENMYLLLECTBEHHBIX (OPM PacTUTENbHOCTU U
yCUNeHun pactensieHns noYBorpyHToB. Ha ooHe yeuneHms KOHTUHEHTaNbLHOCTU KrMMaTa, B
nocriegHue roabl, Ha TeppuTopuyM Tas3oBCKOrO MOMYOCTPOBa YCNEwWHO anpobupoBaHbl
afanTuBHbIE K Knumatudeckum ycrnosmam KpanHero CeBepa b1Moreoxmmuyeckmne TeXHONormm
peKkynbTMBaLMM TYHOPOBbLIX MOYB, OCHOBY KOTOPOM COCTaBNSOT Crnocobbl, 3aliMeHHble
nateHtamun Poccuiickon Pegepauun.

KnoueBble cnoBa: NpUpPOAHbIEe PUCKKN, SKOJITOrM4eckne pUCcKn, KOHTUHEHTalNbHOCTb KnnMmara,
BMOreoxMmMmnYecKmne TEXHOOrK, pPeKkynbTnBaUna 3KOCUCTEM.
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The territory of Russia is one of the main components of the global carbon balance associated
with the problem of climate change. The reserves of carbon in the soil in the world exceed the
biomass of plants by 3 times, and in Russia by 7.5 times. Large expanses of plains contribute
to waterlogging and peat formation. Recalculation of carbon reserves in the soils of Russia
has shown that the reserves of organic carbon in soils amount to about 300 Gt. River flow in
the territory is mainly directed to the Arctic seas. The catchment area of the rivers flowing into
these seas is about 1.3 billion. ha or more than 80% of the entire territory of the country.
Therefore, the shelves of the seas of the Arctic Ocean represent carbon traps that ensure the
long-term burial of carbon removed from the continent.

The most powerful source of carbon dioxide fluxes into the atmosphere is emissions from the
soil surface. The total soil source of carbon dioxide (GSS - Gross Soil Sours) is estimated by
the sum of direct measurements for soil zones of Russia in the range of 3.12 Gt/year. The
adjusted total annual emission is 4.15 Gt/year. On the territory of Russia, the value of microbial
respiration in soils is estimated at about 2.8 Gt/year. With low biological productivity, low
respiratory activity is noted in the main territory. Russia also has the largest areas of swamps
and tundra in the world, where peatlands and organogenic hydromorphic soils have low
respiratory activity. In this regard, they are long-term storage of organic carbon.
Non-emission fluxes of carbon dioxide show that its largest sources are the burning of fossil
fuels (418 million tons/year) and the decomposition of large-scale forest residues (214 million
tons/year). In addition, decomposition products enter the long-term reservoir of humus from
forest soils and river runoff. On the territory of Russia, the biogenic runoff of carbon dioxide
from the atmosphere significantly exceeds its emission into it. Peat formation is estimated at
17 Mt/year. In the carbon balance, its main flow goes to the most powerful reservoir - soil
humus, the volume of which is 300 Gt Sorg. for a layer up to 100 cm. However, the carbon
balance of forest soils remains less clear. Therefore, the formation of humus in soils,
especially forest and swampy ones, must be added to the accumulation of forest biomass.
Due to the slowness of the process and the large volume of the tank, it is difficult to determine
it by direct measurements. The annual flow of C - COz into humus sorghum is the least defined
in the carbon balance. The Asian part of Russia is estimated at 0.58 Gt/year.

But Russia occupies a significant part of Eastern Europe, whose territory also serves as a sink
for carbon dioxide. The whole of Russia can be considered as an area of absolute runoff in
the amount of about 0.8 - 0.9 Gt/year. The soil in Russia, along with the vegetation cover, has
a decisive role in the carbon balance. The soil carbon reservoir is almost an order of
magnitude larger than the biomass of forests. But the soil is also the main terrestrial source
of carbon dioxide. The respiration of soil biota is 7 times higher than the industrial emission of
carbon dioxide. Thus. The carbon balance in Russia showed that the runoff exceeds the
emission of all types of carbon dioxide sources by 868 Mt/year.

Therefore, the territory of Russia on a global scale is a net sink of carbon dioxide, or more
precisely, the “lungs of the planet”.

Keywords: carbon balance, Russia, carbon sources, annual carbon runoff, humus, emission,
biomass.
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OUEHKA U OCOBEHHOCTU OCHOBHbIX MOTOKOB
YITMEKUCIIOIro rA3A B POCCUn

H.I". KypamwwuHa, H.I. KytnnH, A.H. Enusapees, A.lO. MatseeBa, C.A. MycuHa
Yohumckul yHusepcumem Hayku u mexHonoaud, Yga, Poccusi

TeppuTtopusi Poccmumn ogHa 13 rmaBHbIX COCTaBRSOLWMX MMPOBOro 6anaHca yrnepoaa, cBs-
3aHHOro ¢ NpPoGNemMon N3MeHeHMs KnmaTa. 3anachkl yrrnepoga B noyYse B Mype NpeBbILLaoT
buomaccy pactennn B 3 pasa, a B Poccun B 7,5 pa3. Bonblune npoctpaHcTBa paBHUH
cnocobCTByOT 3abonavmBaHuio M TopdoobpasoBaHust. NepepacyeT 3anacoB yrnepoaa B
noysax Poccum nokasan, 4TO 3amacbl OpraHWYecKoro yrrnepoga B MO4YBax COCTaBASOT
npumepHo 300 'T. Pe4Hown CTOK Ha TEPPUTOPUM B OCHOBHOM HanpasrieH B apKTu4eckne Mopsi.
BopocbopHas TeppuTopusi pek, BnagatoLmx B 9TM MOpsi, COCTaBnsieT okoro 1.3 mnpg. ra unm
6onee 80% Bcen Tepputopmm CTpaHbl. [losTomy wenbgdbl Mopert CeBepHoro JlegoBuToro
OKeaHa MpeacTaBnsAlOT YrriepofHble OBYLIKM, obecrneymBaloine 3axOpoHeHMe Ha
ONUTENbHBIA CPOK BLIHECEHHOIO C KOHTMHEHTa yrnepoga. Havmbonee MOLLHbIA MCTOYHUK
MOTOKOB YrNEKUCroro rasa B atmocdpepy 3TO amMmuccus € noBepxHOCcTM nous. O6Lwmii
MOYBEHHbIV NCTOYHKK yriekucnoro rasa (GSS - Gross Soil Sours) oLeHeH No cyMmMe NpsiMbix
n3MepeHnin ns novBeHHbIX 30H Poccum B npegenax 3,12 't C/rog. KoppektupoBaHHas
cyMmmapHas rogosasi amuceusi coctaensiet 4,15 't C/rog. Ha tepputopumn Poccun BennunHa
MWKPOBHOrO AbIXxaHWsi B NnoyBax oueHuBaeTcs npumepHo B 2,8 I'm C/rog. MNpy  HEBLICOKOW
Bronormyeckon NPOAYKTMBHOCTM Ha OCHOBHOWN TEPpUTOPUM OTMEYaeTCs HEeBbICOKas Ablxa-
TenbHas akTUBHOCTb. Takke B Poccumn camble Gonbluve B Mype nnowaaun 6onot n TyHap,
rae TOpSHUKA U OpraHoreHHble rmapoMOpPdHBIE MOYBLI UMEIOT HU3KYIO AblXaTenbHy ak-
TUBHOCTb. B CBSI3n C 3TM OHM SIBNAIOTCA AONTOBPEMEHHBIMU HAKOMUTENSAMM OPraHU4ECKOro
yrmepoga. He 3MUCCUOHHbIE MOTOKM YrNEKUCNOro rasa MokasblBaloT, 4TO Havbonee
KPYMHBLIMW €ro UCTOYHWKaMU SBMSIOTCA CKUraHue mckonaemoro Tonnmea (418 mnH.1/ron) u
pasrnoXxeHne KPYNHOMEPHbIX FeCHbIX ocTaTkoB (214 mnH.T/rog). Kpome TOro, npoaykrbl
pas3noXeHusl NocTynaeT B AONTOBPEMEHHBIN pe3epByap rymyca JIECHbIX MOYB U PEYHOrO
cTtoka. Ha Tepputopum Poccum OUOreHHbI CTOK YrMeKUcrioro rasa u3 armocdepbl
3HAUMTENbHO NPEBbILIAET amMUccuto ero B He€. ObpasoBaHne Topda oueHnBaeTcs B 17 M1
C/roa. B 6banaHce yrnepofa OCHOBHOW ero NOTOK MAET B CaMblii MOLLHbIV pe3epByap - rymyc
nousbl, 06bemM koToporo 300 I'T Copr. 415 cnios o 100 cM. OgHako 6anaHc yrrepoaa NecHbIX
MoYB OCTaeTcsi MeHee SACHbIM. [M03TOMy K HakonneHuio Buomacchl necoB Heobxoaumo
no6aBuTb 06pa3oBaHue rymyca B nNovBax, OCOOEHHO NECHBLIX 1 3a00M0YeHHbIX. [psaMbIMM
n3MepeHuaMn 13-3a MearneHHoOCT npouecca u 6onbLloro obbema pesepByapa ee ornpe-
Aerutb TpyaHo. Mogoson notok C - CO2 B Copr r'ymyca — noka HaumeHee onpefenéH B
6anaHce yrnepoga. Aanatckas Yactb Poccum - oueHmBaeTcsa B pasmepe 0.58 't C/rog. Ho
Poccus 3aHnmaeT 3HaunTenbHyo YacTe U BocTouHon EBponbl, TEpPUTOPUS KOTOPOW Takke
CMY>XUT CTOKOM Yyrrekucnoro rasa. Bes Poccusi MoxeT paccmaTtpuBaTbCs Kak Tepputopus
abcontoTHoro ctoka B pasmepe okorno 0.8 - 0.9 't C/roag. Mousa B Poccuu, Hapsigy ¢
pacTuTenbHbLIM NOKPOBOM MUrpaeT onpeaenstoLlyo pornb B 6anaHce yrnepoaa. MovBeHHbIN
pesepByap yrnepoa novt Ha nopsaok Gonblue 6Guomacckl necos. Ho noysa - 1 rnaBHbIN
Ha3eMHbIN UCTOYHMK Yrnekncnoro rasa. [bixaHne novBeHHoOW 61oTbl B 7 pa3 NpeBocxoauT
MPOMBILLIFIEHHYIO SMUCCUIO yriieknucnoro rasa. Takum obpasom, 6anaHc yrnepoga B Poccun
nokasar, YTO CTOK MpeBbIaeT IMUCCUI0 BCEMM BUOAMMU UCTOYHMKOB YIMEKMCIIOro rasa Ha
868 Mt/rog. MNoatomy Tepputopusi Poccun B MMpoBoM MacluTabe 3TO HETTO-CTOK yrie-
KMCIOro rasa unv TodHee "nerkve nnaHeTb!".

KnioueBble cnoBa: GanaHc yrnepoga, Poccusi, noyea, rogoBow CTOK yrrepoga, rymyc,
amuccus, buomacca.
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WHAT ARE SUCCESSFUL ENVIRONMENTAL TECHNOLOGIES THAT S&P 500
COMPANIES INVEST IN ORDER TO DRIVE THE ENERGY TRANSITION AND
SUSTAINABILITY? APPLICATION OF ARTIFICIAL INTELLIGENCE (Al) TOOL

Milos Petkovi¢

Singidunum University, Faculty of Business, Belgrade, Serbia,
e-mail: mpetkovic@singidinum.ac.rs

The paper investigates the environmental technologies developed by the most successful
companies. Paper is composed of the 500 biggest companies listed on New York Stock
Exchange (NYSE) and indexed on the Standard and Poors (S&P) list. The focus is on the
investments in the best environmental technologies in the last ten years. This paper is unique
because of the utilization of artificial intelligence (Al) tool called FinCHAT.io. The data used
for the purposes of this paper was generated and prepared from the database Stratosphere.
The study identified five main technologies, and those are: (1) Exploration & Production; (2)
Integrated Gas, Renewables & Power; (3) Refining & Chemicals; (4) Marketing & Services;
(5) Corporate. The study proves that these technologies bring and drive better energy
transition and sustainability.

Keywords: environment, technology, energy transition, sustainability, artificial intelligence,
investments;

KOJE USPESNE EKOLOSKE TEHNOLOGIJE S&P 500 KOMPANIJE ULAZU KAKO
Bl POKRENULE ENERGETSKU TRANZICIJU | ODRZIVOST? PRIMENA ALATA
VESTACKE INTELIGENCIJE (Al)

MiloS Petkovié

Univerzitet Singidunum, Poslovni Fakultet, Beograd, Srbija,
e-mail: mpetkovic@singidinum.ac.rs

U radu se istrazuju ekoloske tehnologije koje razvijaju najuspesnije kompanije. Rad se sastoji
od najvecih kompanija koje se kotiraju na Njujorskoj berzi (NYSE) idenksirani na listi Standard
and Poors (S&P). Fokus je na ulaganjima u najbolje ekoloske tehnologije u poslednjih deset
godina. Ovaj rad je jedinstven zbog koriS¢enja alata veStacke inteligencije (Al) pod nazivom
FinCHAT.io. Podaci koriS¢eni za potrebe ovog rada generisani i pripremljeni su iz baze
podataka Stratosphere. Studija je identifikovala pet glavnih tehnologija, a to su: (1) Istrazivanje
i proizvodnja; (2) Integrisani gas, obnovljivi izvori energije i energija; (3) Rafiniranje i
hemikalije; (4) Marketing i usluge; (5) Korporativni. Studija dokazuje da ove tehnologije
donose i pokrecu bolju energetsku tranziciju i odrzivost.

Kljuéne reci: okruzenje, technologija, energetska tranzicija, odrzivost, vesStacka inteligencija,
investicije.
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PROBLEMS OF ENERGY AND ENVIRONMENTAL SECURITY IN THE
USE OF COAL AND THE DEVELOPMENT OF THE GREEN ECONOMY

Milos Tosovic
University of Belgrade, Faculty of Security studies, Belgrade, Serbia

The current production of electricity in thermal power plants in Serbia is significantly
related to the production and use of coal, as a key electrical energy source, with the
tendency to maintain such a trend in the coming decades. From a security point of
view, several different problems arise in connection with the above, among which the
following can be distinguished: (a) energy security; (b) environmental security; (c)
substitution of fossil fuels with renewable energy sources; and (d) problems of green
economy development. The energy security of the country requires the provision of
sufficient amounts of electricity, necessary for economic activities and the needs of the
population. The current energy and economic crisis, especially after the beginning of
the Russian-Ukrainian military conflict, further deepened the country's energy
problems, with a particularly complicated impact of internal difficulties on the production
of sufficient quantities of domestic coal as an important electrical energy source in
Serbia. The complex of influencing factors was reflected in the issue of the level of
energy security and the additional need to reduce energy dependence on imports, both
electricity and coal, the prices of which have risen significantly. Environmental security
is accompanied by particularly important aspects of environmental protection,
especially air quality, considering the use of lignite, as a low-quality coal for the
production of electricity in Serbia. A special issue is the stagnation in the
implementation of the general guideline on reducing the consumption of coal, as a type
of fossil fuel, not only at the level of Serbia, but also at the level of the EU, as a
consequence of the current energy crisis. An additional problem are the decisions of
certain countries, such as Germany, to again reactivate previously closed coal mines.
The mentioned complex problems are directly reflected on the previously planned pace
and intensity of the development of the green economy aimed at economic
development based on green sustainable energy sources, instead of fossil fuel energy.
From the security analytical aspect in such an environment, the relation between
energy and environmental security is particularly interesting. Further use of coal as an
electrical energy source enables, on the one hand, the achievement of a higher level
of energy security of the country. But on the other hand, it violates environmental
security, requiring the undertaking of special and significantly more expensive
protective measures, with an undesirable prolongation of the period of elevated carbon
dioxide emissions, which is not acceptable in the long term considering the set strategic
security goals and green economy development plans.

Keywords: ecology, environmental security, energy security, coal, green economy.
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PROBLEMI ENERGETSKE | EKOLOSKE BEZBEDNOSTI U KORISCENJU
UGLJA | RAZVOJU ZELENE EKONOMIJE

Milo$ ToSovi¢
Univerzitet u Beogradu, Fakultet bezbednosti, Beograd, Srbija

Aktuelna proizvodnja elektricne energije u termoelektranama u Srbiji znac¢ajno je
povezana sa proizvodnjom i koriS¢enjem uglja, kao kljuénog elektro energenta, sa
tendencijom odrZavanja takvog trenda i u narednim decenijama. Bezbednosno
posmatrano u vezi navedenog javlja se vie razli€itih problema, medu kojima se mogu
izdvojiti: (a) energetska bezbednost; (b) ekolodka bezbednost; (c) supstitucija fosilnih
goriva obnovljivim izvorima energije; i (d) problemi razvoja zelene ekonomije.
Energetska bezbednost zemlje nalaZe obezbedenje dovoljnih koli¢ina elektricne
energije, neophodnih za privredne aktivnosti i potrebe stanovnistva. Aktuelna
energetska i ekonomska kriza, narocito nakon pocetka rusko-ukrajinskog vojno ratnog
sukoba dodatno je produbila probleme energetike zemlje, uz posebno komplikovan
uticaj internih teSkoc¢a na proizvodnji dovoljnih koli¢ina domaceg uglja kao znacajnog
elektro energenta u Srbiji. Kompleks utiCuc¢ih faktora se odrazio na pitanje nivoa
energetske bezbednosti i dodatne potrebe smanjenja energetske zavisnosti od uvoza,
kako elektricne energije, tako i uglja, Cije su cene zna€ajno porasle. EkoloSku
bezbednost prate posebno vazni aspekti o€uvanja Zivotne sredine, narodito kvaliteta
vazduha s obzirom na kori§éenje lignita, kao niskokvalitetnog uglja za proizvodnju
elektricne energije u Srbiji. Posebno pitanje je zastoj u realizaciji generalne smernice
na smanjenju potroSnje uglja, kao vrste fosilnog goriva, ne samo na nivou Srbije, vec i
na nivou EU, a kao posledica aktuelne energetske krize. Dodatan problem su odluke
pojedinih zemalja, poput Nemacke na ponovnom reaktiviranju ranije zatvorenih rudnika
uglja. Navedeni kompleksni problemi se direktno odrazavaju na ranije planirani tempo
i intenzitet razvoja zelene ekonomije usmerene na ekonomski razvoj baziran na
zelenim odrzivim izvorima energije, umesto na energiji fosilnih goriva. Sa bezbednosno
analitickog aspekta u takvom okruzenju posebno je interesantna relacija energetske i
ekoloske bezbednosti. Dalje koriS¢enje uglja kao elektro energenta omogucéuje s jedne
strane ostvarivanje viSeg nivoa energetske bezbednosti zemlje. Ali s druge strane
naruSava ekolosku bezbednost, zahtevajuci preduzimanje posebnih i znatno skupljih
zastitnih mera, uz nepoZzeljno produZavanje perioda poviSene emisije ugljen dioksida,
Sto nije dugorocno prihvatljivo s obzirom na postavljene strategijske bezbednosne
cilieve i planove razvoja zelene ekonomije.

Kljuéne reéi: ekologija, ekoloSka bezbednost, energetska bezbednost, ugalj, zelena
ekonomija.
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ECONOMIC EVALUATION OF MINERAL RESERVES AND FOLLOWING
ASPECTS OF THE APPLICATION OF COGENERATION AT OIL AND GAS
GATHERING STATIONS IN THE CONDITIONS OF THE GREEN ECONOMY

prof. dr Radule ToSovi¢, dipl. ecc.
University of Belgrade, Faculty of Mining and Geology, Belgrade, Serbia

The current conditions of the energy and economic crisis are directly reflected on the
conditions and way of functioning of the country's mineral economy, as well as the provision
of the necessary quantities of oil and gas for the needs of industrial and individual consumers.
The mineral economy of Serbia is in particularly specific crisis conditions, additionally
burdened by the consequences of Russian-Ukrainian military actions, crisis supply of energy,
including the EU embargo on the import of Russian oil and gas. As a mitigating economic
circumstance, there is the fact that Serbia has certain mineral oil and gas reserves, which
meet about one fifth of its own needs, while the remaining quantities are imported. The modern
methodology of economic evaluation of mineral reserves of oil and gas in deposits as
geological-economic objects includes a standard framework of economic analysis of
economic evaluation factors and indicators of economic evaluation derived from them. They
include versatile analytical-synthetic description, qualitative-quantitative expression of the
mineral reserves in question and finally defining their commercial economic importance. The
world stock market prices of oil and gas change in different periods, which conditions changes
in the subject economic evaluation in accordance with the temporary nature of the input
parameters and the necessary geological-economic data. As part of the current practice of
fully exploiting the mineral reserves of oil and gas, special economic analytical attention
includes increasing the coefficient of utilization of the determined oil and gas reserves in the
deposit, as well as the particularly important issue of the fuller complex utilization of the
produced quantities of oil and gas. In this sense, the handling of dissolved gas in oil is
particularly important, which is separately obtained in smaller quantities through the
degassing process, with often useless burning in oil fields. Apart from the fact that this kind of
behavior is economically useless, in the conditions of increased gas prices and the energy
crisis, which continues, the use of these quantities of gas in special cogeneration plants is
particularly significant. With relatively small investments, the material and economic utilization
of previously unused amounts of gas, as a green energy source, along with the production of
electricity and thermal energy, is carried out more fully. They are partly used for their own
needs at oil and gas gathering stations, and partly for commercial customers at the local level,
while increasing the overall economic value of the found and established mineral reserves of
oil and gas, which are non-renewable and exhaustible. In addition, the above gives an
additional contribution to the development of the green economy and a more successful
energy transition to green energy, which, among other things, has multiple positive effects on
energy security, which is important for overcoming the crisis period and for further economic
and social development of the country.

Key words: economic evaluation, oil and gas reserves, cogeneration, mineral economy,
green economy.
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EKONOMSKA OCENA MINERALNIH REZERVI | PRATECI ASPEKTI
PRIMENE KOGENERACIJE NA SABIRNIM STANICAMA NAFTE | GASA U
USLOVIMA ZELENE EKONOMIJE

prof. dr Radule To3ovi¢, dipl. ecc.
Univerzitet u Beogradu, Rudarsko-geoloski fakultet, Beograd, Srbija

Aktuelni uslovi energetske i ekonomske krize direktno se odrazavaju na uslove i nacin
funkcionisanja mineralne ekonomije zemlje, kao i obezbedenje potrebnih koli¢ina nafte i gasa
za potrebe industrijskih i individualnih potroSaca. Mineralna ekonomija Srbije se nalazi u
posebno specificnim kriznim uslovima, dodatno optere¢enim posledicama rusko-ukrajinskih
vojno-ratnih dejstava, kriznim snabdevanjem energentima, ukljuujuéi i embargo EU na uvoz
ruske nafte i gasa. Kao olakSavaju¢a ekonomska okolnost prisutna je €injenica da Srbija
raspolaze odredenim mineralnim rezervama nafte i gasa, koje zadovoljavaju oko jedne petine
sopstvenih potreba, dok se preostale koli¢ine uvoze. Savremena metodika ekonomske ocene
mineralnih rezervi nafte i gasa u leziStima kao geoloSko-ekonomskim objektima ukljuCuje
standardni okvir ekonomske analize faktora ekonomske ocene i iz njih izvedenih pokazatelja.
Oni ukljuéuju svestrano analiticko-sinteticko opisivanje, kvalitativno-kvantitativno izrazavanje
predmetnih mineralnih rezervi i na kraju definisanje njihovog komercijalnog ekonomskog
znacCaja. Svetske berzanske cene nafte i gasa se u razli¢itim periodima menjaju, Sto uslovljava
promene predmetne ekonomske ocene u skladu sa priviemenim karakterom ulaznih
parametara i neophodnih geoloSko-ekonomskih podataka. U sklopu aktuelne prakse $to
potpunijeg iskoriS¢enja mineralnih rezervi nafte i gasa posebna ekonomska analiticka paznja
ukljucuje povecanje koeficijenta iskoriSenja utvrdenih rezervi nafte i gasa u lezistu, kao i
posebno znacajno pitanje potpunijeg kompleksnog iskoriS¢enja proizvedenih koli¢ina nafte i
gasa. U tom smislu posebno je zna€ajno postupanje sa rastvorenim gasom u nafti, koji se
kroz proces degazacije zasebno dobija u manjim koli¢inama uz ¢esto beskorisno spaljivanje
na naftnim poljima. Osim toga Sto je ovakvo postupanje ekonomski beskorisno, u uslovima
poveCane cene gasa i energetske krize, koja se nadalje nastavlja, posebno je znacajno
kori§éenje ovih koli¢ina gasa u posebnim kogeneracionim postrojenjima. Uz relativno mala
ulaganja vrsi se potpunije materijalno i ekonomsko iskoriS¢enje ranije neupotrebljavanih
koli¢ina gasa, kao zelenog energenta, uz proizvodnju elektricne i toplotne energije. Oni se
delom koriste za sopstvene potrebe na sabirnim stanicama nafte i gasa, a delom za
komercijalne kupce na lokalnom nivou, uz podizanje ukupne ekonomske vrednosti
pronadenih i utvrdenih mineralnih rezervi nafte i gasa, koje su neobnovljive i iscrpive. Osim
toga navedeno daje dodatni doprinos razvoju zelene ekonomije i uspesnijoj energetskoj
tranziciji na zelenu energiju, $to izmedu ostalog ima viSestruke pozitivhe efekte na energetsku
bezbednost, koja je vaZzna za prevazilaZzenje kriznog perioda i za dalji privredni, ekonomski i
drustveni razvoj zemilje.

Kljuéne reci: ekonomska ocena, rezerve nafte i gasa, kogeneracija, mineralna ekonomija,
zelena ekonomija.
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INTEREST OF RESTAURANTS IN SERBIA IN THE APPLICATION OF
RENEWABLE ENERGY SOURCES IN BUSINESS

Bojan Zivadinovi¢, Belgrade

The use of renewable energy sources at the global level is constantly increasing, the demand
for these capacities is high, and the renewable energy production industry is one of the fastest
growing economies in the world. Traffic and tourism have numerous harmful effects on our
planet. On that note, restaurants that represent almost a third of tourist consumption, also
have a negative impact on the environment. The implementation of renewable energy sources
in the restaurant industry can achieve numerous benefits and greatly contribute to the
preservation of the environment. The aim of this paper is to show the interest of restaurants
in Serbia for using renewable energy sources in business. The general goal of the paper is to
show to what extent the renewable energy sources are used in current practice, as well as to
examine the restaurant's readiness to include these energy sources in their business. For the
purpose of this work, it was conducted a survey research that includes 25 restaurants located
in the territory of the Republic of Serbia. The questionnaire was intended to restaurant
managers and was completed in online form. Results show that the use of renewable energy
sources in restaurants in Serbia is present to a very small extent. Restaurateurs are ready to
include renewable energy sources in their business, however as a main obstacle they state
large financial investments.

Keywords: renewable energy sources, restaurant, restaurant industry, Serbia.

ZAINTERESOVANOST RESTORANA U SRBIJI ZA PRIMENU
OBNOVLJIVIH IZVORA ENERGIJE U POSLOVANJU

Bojan Zivadinovi¢, Beograd

Upotreba obnoviljivih izvora energije na svetskom nivou je u stalnom porastu, potraznja za
ovim kapacitetima je velika, a industrija proizvodnje obnovljivih izvora energije je jedna od
najbrze rastu¢ih ekonomija na svetu. Saobracaj i turizam ostvaruju brojne Stetne efekte po
nasu planetu. S tim u vezi, i restorani koji prestavljaju skoro trecinu turistiCke potroSnje imaju
negativan uticaj na Zivotnu sredinu. Implementacija obnovljivih izvora energije u restoratersko
poslovanje moze ostvariti brojne benefite i u velikoj meri doprineti o€uvanju Zivotne sredine.
Zadatak ovog rada je da prikaze zainteresovanost restorana u Srbiji za upotrebu obnovljivih
izvora energije u poslovanju. Opsti cilj rada je da prikaze koliko je u dosadasnjoj praksi
zastupljena upotreba obnovljivih izvora energije, kao i da ispita spremnost restorana za
ukljucivanje ovih izvora energije u poslovanje. Za potrebe ovog rada sprovedeno je anketno
istrazivanje koje obuhvata 25 restorana na teritoriji Republike Srbije. Upitnik je namenjen
menadzerima restorana, a popunjavan je online. Rezultati pokazuju da je upotreba obnoviljivih
izvora energije u restoranima u Srbiji zastupljena u maloj meri. Restorateri su spremni da
ukljuce obnovljive izvore energije u svoje poslovanje, medutim kao glavnu prepreku za to
izdvajaju velika finansijska ulaganja.

Klju€ne reci: obnovljivi izvori energije, restoran, restoratersko poslovanje, Srbija.
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CURRENT NEWS RELATIONSHIP OF MINERAL ECONOMY, ECONOMIC
EVALUATION OF MINERAL RESERVES AND GEOECOLOGICAL FACTORS

prof. dr Radule To3ovi¢, dipl. ecc.
University of Belgrade, Faculty of Mining and Geology, Belgrade, Serbia

Current geostrategic, geopolitical and economic events at the European and world level lead
to significant market movements in the area of production, sale and consumption of various
mineral raw materials. From a strategic and economic point of view, a particularly significant
part of the mineral economy is related to energy and metallic mineral raw materials. In the first
place is the dominant importance of energy mineral raw materials, primarily oil and gas, but
coal also appears among the problems of the mineral economy, as well as ecology and climate
change. The provision of the required quantities of oil and gas in the conditions of the energy
and economic crisis is additionally burdened by the consequences of the Russian-Ukrainian
military operations, the crisis supply of energy, including the EU embargo on the import of
Russian oil and gas. Their provision has three very important aspects for the economic
activities of different countries, namely: (a) material; (b) economic; and (c) development aspect.
The material aspect refers to the provision of the necessary quantities of oil and gas for the
needs of industrial and individual consumers, which were significantly reduced in the share that
belonged to oil and gas from Russia. On the other hand, Russia turned to some other markets,
where it successfully placed all the produced quantities of oil and gas. The economic aspect
refers to prices, which, especially in the initial period of the war-military conflict, rose sign-
ificantly, although later there was some stabilization, but at a higher price level compared to the
previous period. An additional economic problem is related to the increase in the price of oil
and gas transportation due to changed transportation routes, as well as the type of gas, which
began to arrive on the Western European market from the USA via transoceanic transportation
of liquefied petroleum gas. The economic aspect refers to the difficult material and economic
conditions for meeting the needs of the existing economic branches, which are more or less
dependent on oil and gas, and especially on critical mineral raw materials. The development
aspect refers to the slowing down of economic development and the realization of planned
economic results, which have been significantly reduced, especially in economic areas that
based their high profitability on cheap Russian gas. On the other hand, the current energy crisis
was reflected in the reactivation of the place, role and importance of coal as an electrical and
thermal energy mineral raw material. Not only have some countries stalled in their plans to
replace fossil fuels with renewable sources of energy, but some countries like Germany have
made decisions to reactivate previously closed coal mines. From an economic and method-
ological point of view, the events in question in the mineral economy and the mineral sector
have two particularly significant accompanying aspects: (a) economic evaluation of mineral
reserves; and (b) geoecological factors. The current economic evaluation, which must be
innovated and adapted to the changed circumstances, shows an increase in the value of the
subject reserves of energy, metallic, but also non-metallic mineral raw materials. Consideration
of the accompanying geoecological factor requires a special analysis, both from the point of
view of the unfavorable impact on the environment and related material production processes,
as well as the consequences of the impact, which must be minimized and eliminated by special
measures. The subject complex state of the mineral economy and the mineral sector is
reflected in further economic and development activities in the upcoming period of European
integration of the country, but also in additional complex developments, which lead to new
problems in relation to the planned pace of achieving economic growth on the way to full
membership in the European Union.

Keywords: mineral economy, economic evaluation, mineral reserves, geoecological factors,
ecology.
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AKTUELNOSTI RELACIJE MINERALNE EKONOMIJE, EKONOMSKE
OCENE MINERALNIH REZERVI | GEOEKOLOSKIH FAKTORA

prof. dr Radule ToSovi¢, dipl. ecc.
Univerzitet u Beogradu, Rudarsko-geoloski fakultet, Beograd, Srbija

Aktuelna geostrateska, geopoliticka i ekonomska dogadanja na evropskom i svetskom nivou
dovode do znacajnih trziSnih kretanja u delu sa proizvodnjom, prodajom i potrodnjom razlicitih
mineralnih sirovina. Strateski i ekonomski posmatrano posebno je zna€ajan deo mineralne
ekonomije koji se odnosi na energetske i metalicne mineralne sirovine. Na prvom mestu
dominantan je znacaj energetskih mineralnih sirovina, prvenstveno nafte i gasa, ali se isto
tako medu problemima mineralne ekonomije, ali i ekologije i klimatskih promena pojavljuje i
ugalj. Obezbedenje potrebnih koliina nafte i gasa u uslovima energetske i ekonomske krize
dodatno je optereceno posledicama rusko-ukrajinskih vojno-ratnih dejstava, kriznim snab-
devanjem energentima, ukljucuju¢i i embargo EU na uvoz ruske nafte i gasa. Njihovo
obezbedenje ima Cetiri veoma vazna aspekta po privredne aktivnosti razli¢itih zemalja, i to:
(@) materijalni; (b) ekonomski; (c) privredni; i (d) razvojni aspekat. Materijalni aspekat se
odnosi na obezbedenje potrebnih koli¢ina nafte i gasa za potrebe industrijskih i individualnih
potroSaca, koje su zna€ajno smanjene u udelu koji je pripadao nafti i gasu iz Rusije. S druge
strane Rusija se okrenula nekim drugim trZiStima na koje je uspeSno zamenski plasirala sve
proizvedene koliine nafte i gasa. Ekonomski aspekat se odnosi na cene koje su, narocito u
pocetnom periodu ratno-vojnog sukoba znac¢ajno porasle, mada je kasnije delom doslo do
stabilizacije, ali na viSem cenovnom nivou u odnosu na prethodni period. Dodatni ekonomski
problem je vezan za povecanje cene transporta nafte i gasa zbog promenjenih transportnih
puteva, ali i vrste gasa, koji je poGeo na zapadno evropsko trziSte da dolazi iz SAD preko-
okeanskim transportom te€nog naftnog gasa. Privredni aspekat se odnosi na otezane
materijalne i ekonomske uslove podmirenja potreba postojecih privrednih grana, koje su u
manjoj ili ve¢oj meri zavisne kako od nafte i gasa, tako narocito od kritinih mineralnih sirovina.
Razvojni aspekat se odnosi na usporavanje privrednog razvoja i ostvarivanja planiranih
privrednih rezultata, koji su zna¢ajno umanjeni posebno u privrednim oblastima koji su visoku
profitabilnost zasnivale na jeftinom ruskom gasu. S druge strane aktuelna energetska kriza
se odrazila na ponovno reaktiviranje mesta, uloge i znacaja uglja kao elektro i termo ener-
getske mineralne sirovine. Ne samo da su pojedine zemlje zastale u planovima njihove zame-
ne kao fosilnih goriva sa obnovljivim izvorima energije, ve¢ su pojedine zemlje poput Nemacke
donele odluke o reaktiviranju ranije zatvorenih rudnika uglja. Ekonomski i metodoloSki posma-
trano predmetna dogadanja u mineralnoj ekonomiji i mineralnom sektoru imaju dva posebno
znacCajna prateca aspekta: (a) ekonomsku ocenu mineralnih rezervi; i (b) geoekoloske faktore.
Aktuelna ekonomska ocena, koja se mora inovirati i prilagoditi izmenjenim okolnostima, poka-
zuje povecanje vrednosti predmetnih rezervi energetskih, metalicnih, ali i nemetali¢nih mine-
ralnih sirovina. Posebnu analizu zahteva razmatranje prate¢eg geoekolo$kog faktora, kako
sa stanovista nepovoljnijeg uticaja na zivotnu sredinu i povezane procese materijalne
proizvodnje, tako i na posledice uticaja koje se posebnim merama moraju minimizirati i otkla-
njati. Predmetno sloZeno stanje mineralne ekonomije i mineralnog sektora, odrazava se i na
dalje privredne, ekonomske i razvojne aktivnosti u predstojeéem periodu evropskih integracija
zemlje, ali i dodatnih slozenih kretanja, koja dovode do novih problema u odnosu na planirani
tempo ostvarivanja privrednog rasta na putu punopravnog ¢lanstva u Evropskoj uniji.

Kljuéne reci: mineralna ekonomija, ekonomska ocena, mineralne rezerve, geoekoloski
faktori, ekologija.
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RESULTS OF BIODIVERSITY MONITORING AFTER PHASE 1 OF THE
REVITALIZATION PROJECT OF WET MEADOWS IN VALJEVAC
PASTURE BY INSTALLATION OF SOLAR PUMPS

Stankovi¢ Mihajlo

National Conservation Movement Sremska Mitrovica, Svetog Save 19,
Sremska Mitrovica, Serbia, e-mail: trogloxen@gmail.com

SRP Zasavica, as a Ramsar site, has the obligation to improve the state of the ecosystem for
the survival of rare and endangered species and ecosystems. The reserve is facing an
increasing deficit of water in the ecosystem. The revitalization of wet meadows on the Valjevac
pasture by means of solar pumps was one of the tasks of the International Wetland Restore
project - Interreg Croatia - Serbia 2019-2021. Natura 2000 habitats were monitored on the
pasture: 6440-Meadows of alluvial river valleys with the vegetation of the genus Cnidion dubii
and 6510-Lowland meadows of the meadow grass Alopecurus pratensis, Sanguisorba
officinalis, state of vegetation and species. With solar pumps, natural conditions of
waterlogging or flooding in depressions are simulated, which is crucial for the survival of
indicator species of the habitat: Cyperus fuscus, C. michelianus, Ammania verticillate,
Panicum crus-galli, Bidens tripartita, Polygonum persicaria and others which belong to the
Isoéto-Nanojuncetea community, which is formed in the zone of oscillation of surface and
underground water levels. Acorus calamus was selected from the floristic list of pasture
species for monitoring the success of the project, whose population size was monitored at 10
to 15 points on the surface 1 m? and the obtained data from 2023 they were compared with
data from earlier years. In 2018 the pasture is under intense arid conditions, without
ephemeral ponds in the depressions all year round, and caused the disappearance of the
population of the A.calamus species on a third of the monitored area. In 2023 ephemeral
ponds remain until the end of July and the abundance of A.calamus species is 29 to 41
individuals per m. In addition to the recovery of the priority species, at points 2, 5 and 7 there
is an increase in abundance due to the long retention of water of the species Mentha aquatica
and Juncus articulatus. Among the representatives of the fauna in the Valjevac pasture, the
state of abundance of the following priority species was monitored: Bombina bombina,
Vanelus vanelus and others. In the reproductive period in 2023 the population of the frog
B.bombina was monitored and the number of advertising males in depression was recorded,
the number of which ranged from 17 to 28 individuals and the number of individuals found in
amplexus, and in the period 2016-2018 reproduction was not even present. Birds use the
pasture for feeding and nesting on the ground, and birds from the order Ciconiiformes and
Charadriiformes have been followed. From the Ciconiiformes order, thanks to the favorable
hydrological situation and the presence of water in the depressions, 18 individuals of the
Plegadis falcinellus species, which used to nest on Zasavica, unexpectedly landed in May.
Following further monitoring of ibis, it was noticed that some birds with twigs in their beaks fly
towards the colony, in June the colony was filmed by a drone and five nesting pairs were
recorded, which is the first modern data on the nesting of this species in Macva. From the
Charadriiformes order, nesting pairs of the species Vanelus vanelus were also recorded in
2018 the estimate is 20-30 pairs in 2022 to 30-35 couples and in 2023 on over 40 couples. In
addition to nesting pairs, species of V. vanelus are recorded in larger flocks (up to 50
individuals) than previously Ch. dubius, A. hypoleucos, Tringia ochropus, T. totanus,
T.nebularia and rare species in the reserve Ph.pugnax and H.himantopus which were
recorded after more than ten years in the pasture.

Keywords: wet meadows, Valjevac pasture, solar pumps, revitalization.
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REZULTATI MONITORINGA PRACENJAVBIODIVERZITETA POSLE FAZE 1
PROJEKTA REVITALIZACIJA VLAZNIH LIVADA NA PASNJAKU
VALJEVAC POSTAVLJANJEM SOLARNIH PUMPI

Stankovi¢ Mihajlo

Pokret gorana Sremska Mitrovica, Svetog Save 19, Sremska Mitrovica, Srbija,
e-mail: trogloxen@gmail.com

SRP Zasavica kao Ramsarsko podrucje ima obavezu da unapreduje stanje ekosistema za
opstanak retkih i ugrozenih vrsta i ekosistema. Rezervat se suoCava sa sve veéim deficitom
vode u ekosistemu. Revitalizacija vlaznih livada na pasnjaku Valjevac putem solarnih pumpi
je bio jedan od zadataka Medunarodnog projekta WetlandRestore - Interreg Croatia —
Serbia 2019-2021. god. Na pasnjaku pra¢ena su Natura 2000 staniSta: 6440-Livade
aluvijalnih re¢nih dolina sa vegetacijom sveze Cnidion dubii i 6510-Nizijske livade koSanice
Alopecurus pratensis, Sanguisorba officinalis, stanje vegetacije i vrsta. Sa solarnim
pumpama se simuliraju prirodni uslovi prokvasavanja ili plavljenja u depresijama, sto je
klju€no za opstanak indikatorskih vrsta stanista: Cyperus fuscus, C.michelianus, Ammania
verticillate, Panicum crus-galli, Bidens tripartita, Polygonum persicaria i dr. koje pripadaju
zajednici Isoéto-Nanojuncetea koja se formira u zoni oscilacije nivoa povrsinske i podzemne
vode. Iz floristiCkog spiska pasSnjaka vrsta za pracenje stanja uspesnosti projekta odabrana
je Acorus calamus Gija brojnost populacije pracena je na 10 do 15 tacaka na povrsini 1 m?
a dobijeni podatci iz 2023. god. uporedeni su sa podacima iz ranijih godina. U 2018. god.
pasnjak je pod intenzivnim aridnim uslovima, bez efemernih bara u depresijama cele godine
i uslovilo je nestajanje populacije vrste A.calamus na trec€ini pracene povrsine. U 2023. god.
efemerne bare se zadrzavaju do kraja jula a brojnost vrste A.calamus je 29 do 41 jedinka
na m?. Pored oporavka prioritetne vrste, na tacki 2, 5 i 7 belezi se povecanje brojnosti usled
dugog zadrzavanja vode vrste Mentha aquatica i Juncus articulatus. Od predstavnika faune
na paSnjaku Valjevac pra¢eno je stanje brojnosti sledecih prioritetnih vrsta: Bombina
bombina, Vanelus vanelus i dr. U reproduktivnom periodu 2023. god. prac¢ena je populacija
od 17 do 28 jedinki i broj jedinki zateCen u ampleksusu, a u periodu 2016-2018. god.
reprodukcija nije ni bila prisutna. Ptice pasnjak koriste za ishranu i gneZdenje na zemlji i
pracene su ptice iz reda Ciconiiformes i Charadriiformes. Iz reda Ciconiiformes zahvaljujuci
povoljnoj hidroloskoj situaciji i prisustvu vode u depresijama u maju neocekivano sletelo je
18 jedinki vrste Plegadis falcinellus, koja se nekada gnezdila na Zasavici. Daljim pracenjem
ibisa primeceno je da pojedine ptice sa gran¢icama u kljunu lete ka koloniji, u junu je dronom
snimana kolonija i zabelezeno je pet gnezdecih parova $to su ovo prvi savremeni podaci o
gnezZdenju ove vrste u Madvi. 1z reda Charadriiformes beleZeni su gnezdedi parovi vrste
Vanelus vanelus i u 2018. god. procenjeno je na 20-30 parova, u 2022. god. na 30-35
parova a u 2023. god. na preko 40 parova. Pored gnezdecih parova vrste V. vanelus beleze
se u vecim jatima (do 50 jedinki) nego ranije Ch.dubius, A. hypoleucos, Tringia ochropus,
T.totanus, T. nebularia i retke vrste u rezervatu Ph.pugnax i H. himantopus koje su
zabeleZene posle viSe od deset godina na pasnjaku.

Kljuéne reci: vlazne livade, pasnjak Valjevac, solarne pumpe, revitalizacija
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ORGANIZATION OF TRANSPORTATION OF ESSENTIAL GOODS IN A
SMART CITY IN THE EVENT OF AN EMERGENCY

PhD Ella Leonidovna Vereshchagina, Artyom Ashotovich Galustyants

Moscow Automobile and Road Construction State Technical University (MADI),
Bronnitsy Branch, Bronnitsy, Russia

The problem - the trajectory of development of Russian cities towards the construction of
smart relevance of cities will help the state to ensure the provision of comfortable living
conditions for its citizens, that is, to realize the social obligations of the state through risk
management with the widespread use of new digital technologies. The implementation of
these technologies for the acquisition and delivery of essential goods to consumers helps
optimize and/or improve the efficiency of a smart city during an emergency. Digital technol-
ogies make it possible to observe various processes in society and production in real time.
They help determine people’s productivity and make adjustments along the way to improve
it, it is also possible to automate the process and reduce the amount of manual labor and
(or) introduce more effective breakthrough approaches based on the data obtained.

In this report, we consider only one topic - the topic of maintaining comfortable living -
ensuring uninterrupted access of citizens to everyday goods. Comfort is not an unamb-
iguous value, since in different countries and from city, it can differ qualitatively and quanti-
tatively. It is especially important in the event of an emergency to ensure that manufacturers
and sellers of consumer goods, as well as real living conditions of citizens (non-zero
probability of an emergency of natural and/or man-made origin) force them to expect and
hope that a smart city is able to maintain (if not a comfortable, then an acceptable standard
of living) living for them (in the limit - their survival) for time of emergency and liquidation of
its consequences. To solve this problem, you need: 1) Let's consider the most likely
emergencies for the given region where the smart city in question is located, and the models
of their distribution (data from the Ministry of Emergency Situations). 2) Build a scheme for
the supply of consumer goods to the city and regions (routes, warehouses, equipment,
people - this data must be constantly updated in real time). 3) Calculate and maintain
necessary reserves (cash and materials) and storage locations for use in emergency situ-
ations. Operators, do not use the current situation to obtain excess profits by inflating prices
for the above-mentioned goods and cargo transportation services.

To summarize, we can cite the Rostov region as an example; in March 2023, a state of
emergency was introduced in several areas at once. The region was covered in snow.
Thousands of drivers are stuck on the M-4 Don highway. Summer tires, a snowstorm, ice -
several dozen accidents - and traffic paralyzed the highway for the whole night. Rescuers,
together with volunteers, brought people water, gasoline, food and set up heating points.
The emergency situation in the Rostov region clearly highlights the issue of building
alternative routes for the supply of goods and expanding interception hubs for storing these
same everyday goods.

As far as one can judge from the press, the topic raised in the report is also relevant for
European cities. Here are just two cases:

May 2023 - Northern Italy faces its worst flood in 100 years. In just a few days, northern
Italy received six months' worth of rainfall.

August 2022 - Forest fires rage in France: Europe is hit by the worst drought in the last 500
years.

Keywords: essential goods, organization of transportation, a smart city, the event of an
emergency.

117



GREEN ECONOMY TRANSFORMATION AND ADAPTATION ON CLIMATE CHANGE

THE SIGNIFICANCE OF THE TREND OF ORGANIC PRODUCTION FOR
THE DEVELOPMENT OF SUSTAINABLE AGRICULTURE AND THE
PRODUCTION OF HEALTH-SAFE PRODUCTS

Violeta Mickovski Stefanovi¢?, Svetlana Roljevi¢ Nikoli¢!, Predrag Brkovic?,
Vladimir Fiipovi¢?, Dragana Stevanovi¢!

1Tamis Research and Development Institute, Novoseljanski put 33, 26000 Pancevo,
Serbia, e-mail: mickovski.stefanovic@institut-tamis.rs
2Institute of Medicinal Plants Research “Dr Josif Panci¢”, Belgrade, Serbia

The basic premise of the green economy is ecologically responsible business, which
should enable the achievement of economic growth and development while simultane-
ously enhancing the quality of the environment.

Business, industry, and agriculture have a key role to play in providing economically
viable products, processes, services, and solutions required for the transition to a green
economy. The Europea Green Deal is a new strategy of the European Union in response
to the increasing global challenges and threats to the environment at the end of the
second decade of the 21st century. The “field to table” strategy, i.e., the establishment of
a healthy food sector that is acceptable to the environment, is the next element of the
Green Deal. This special strategy should contribute to the comprehensive linking of
agricultural production, i.e., food production, with environmental protection.

A green economy is a sustainable economy of the 21st century that emits little carbon,
efficientuses limited natural resources, and reduces risks to the environment. Envir-
onmental pollution i the leading problem facing humanity today. From the aspect of
environmental protection, the preservation obiological resources and biodiversity is a
priority pursued by organic production. Compared toconventional production, organic
production has advantage in preserving biodiversity - the biological diversity of plant and
animal life in the agrobiotype - and in preserving soil fertility.

The goal of organic agriculture is the production of healthy, high-quality food in an
ecologically sustainable manner, i.e., the development of sustainable agriculture, the
maintenance of genetic diversityof agro and ecosystems, the preservation of the
environment, the maintenance and increase of soilfertility, the reduction of all forms of
pollution, the productio food of high nutritional value, improvinghealth, and gaining profit.
The World Health Organization (WHO) defines the approach to food safety as a joint
responsibility of the government, the food industry, consumers and science. Harmonized
international legal regulations enable the setting of common standards for international
food trade, and thus for safety and trust in the food we find on the market. The methods
of organic production and certification provide a health-safe product produced in
accordance with the legal acts that regulate the area of organic production and contribute
to maintaining the delicate balance of the environment.

Keywords: organic production, green economy, environmental protection, healthy
products.
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ZNACAJ TRENDA ORGANSKE PROIZVODNJE ZA RAZVOJ ODRZIVE
POLJOPRIVREDE | PROIZVODNJU ZDRAVSTVENO BEZBEDNIH
PROIZVODA

Violeta Mickovski Stefanovi¢?, Svetlana Roljevi¢ Nikoli¢!, Predrag Brkovic?,
Vladimir Fiipovi¢?, Dragana Stevanovi¢!

Lstrazivacko-razvojni institut Tamis, Novoseljanski put 33, 26000 Pancevo, Srbija,
e-mail: mickovski.stefanovic@institut-tamis.rs
2Institut za proucavanje lekovitog bilja ,Dr Josif Pancic¢®, 11000 Beograd, Srbija

Osnhovna pretpostavka zelene ekonomije je ekoloski odgovorno poslovanje koje treba da
omoguci ostvarivanje ekonomskog rasta i razvoja uz istovremeno povecéanje kvaliteta
zZivotne sredine.

Biznis, industrija i poljoprivreda imaju kljuénu ulogu u pruzanju ekonomski odrzivih
proizvoda, procesa, usluga i reSenja koji su potrebni za prelazak na zelenu ekonomiju.
Evropski zeleni dogovor je nova strategija Evropske unije kao odgovor na sve vece
globalne izazove i pretnje po Zivotnu sredinu krajem druge decenije 21. veka. Strategija
od ,polja do stola® odnosno uspostavijanje zdravog prehrambenog sektora koji je
prihvatljiv za Zivotnu sredinu je sledeci element Zelenog dogovora koji kao posebna
strategija treba da doprinese sveobuhvatnom povezivanju poljoprivredne proizvodnje
odnosno proizvodnje hrane sa ekoloSkom zastitom.

Zelena ekonomija je odrZiva ekonomija 21. veka koja emituje malo ugljenika, efikasno
koristi ograni¢ene prirodne resurse i smanjuje rizike za zivotnu sredinu. Zagadenje
zivotne sredine je vodeci problem sa kojim se danas suoCava CoveCanstvo. S aspekta
zastite zivotne sredine, oCuvanje bioloskih resursa i biodiverziteta je prioritet kojim tezi i
organska proizvodnja. Organska proizvodnja u odnosu na konvencionalnu ima prednost
sa aspekta oCuvanja biodiverziteta - bioloSke raznolikosti biljnog i Zivotinjskog sveta u
agrobiotipu i sa aspekta o€uvanja plodnosti zemljista.

Cilj organske poljoprivrede je proizvodnja zdravstveno bezbedne hrane, visokog
kvaliteta, na ekoloski odrZiv nacin, odnosno razvoj odrzive poljoprivrede, odrZzavanje
genetske raznovrsnosti agro i ekosistema, oCuvanje Zivotne sredine, odrzavanje i pove-
¢anje plodnosti zemljista, smanjenje svih oblika zagadivanja, proizvodnja hrane visoke
nutritivne vrednosti, unapredenje zdravlja i sticanje dobiti.

Svetska zdravstvena organizacija (WHO) definiSe pristup bezbednosti hrane kao
zajedniC¢ku odgovornost vlade, prehrambene industrije, potrosaca i nauke. UsaglaSenom
medunarodnom pravnom regulativom omogucéuje se postavljanje zajednickih standarda
za medunarodnu trgovinu hranom, a time i za sigurnost i poverenje u hranu koju nalazimo
na trzistu. Metodama organske proizvodnje i sertifikacije dobija se zdravstveno bezbedan
proizvod proizveden u skladu sa zakonskim aktima koji ureduju oblast organske
proizvodnje i doprinosi odrZzavanju osetljive ravnoteZe Zivotne sredine.

Kljuéne reci: organska proizvodnja, zelena ekonomija, zastita Zivotne sredine, zdrav-
stveno bezbedni proizvodi
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RASPBERRY AND BLACKBERRY GROWN IN SERBIA FROM
THE ASPECT OF THE GREEN AGENDA

Milica Zdravkovié!, Vesna Grekulovié!, Nada Strbac!, Bojan Zdravkovi¢?,
Milan Gorgievskit, Miljan Markovi¢!, Marina Markovi¢!

lUniversity of Belgrade, Technical Faculty in Bor, Vojske Jugoslavije 12, Bor, Serbia
2Srbija Zijin Mining d.o.o., Suvaja 185 a, 19229 Brestovac, Srbija

Serbia is one of the leading countries in the world in terms of raspberry and blackberry
production. Production is focused on the cultivation of raspberries and blackberries for
the purpose of the fruit selling, so large amounts of leaves of these two plants remain
unused on plantations or are burned. In tradicional medicine, the healing effects of
raspberry leaves and blackberry leaves are known, but due to the large production, it is
impossible to use all the leaves for these purposes. Newer research indicates numerous
possibilities of application of raspberry leaves and blackberry leaves. An important aspect
is the use of raspberries and blackberries that grow near the mine. In addition to being
used in medicine and pharmacy, extracts can be used as metal corrosion inhibitors.
Depleted plant mass that can be used for biosorption, as a binding agent and starting
component of cellulose production. Obtaining the extract instead of burning the leaves
fulfills the first condition of the Green Agenda, which is decarbonization and reduction of
industrial emissions. Environmental pollution is reduced with a focus on air quality. Better
energy efficiency is achieved by an adequate selection of extragens. The circular
economy is achieved by a system in which production resources (fruit and leaves) are
encouraged, and waste, waste emission and energy outflow are significantly reduced. In
addition to encouraging the economy and sustainable plant food systems that are
characteristic of the Western Balkans, protection and investment in ecosystems is
achieved.

Keywords: raspberry, blackberry, circular economy, green agenda
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MALINA | KUPINA GAJENE U SRBIJI SA ASPEKTA ZELENE AGENDE

Milica Zdravkovié!, Vesna Grekulovié!, Nada Strbac!, Bojan Zdravkovi¢?,
Milan Gorgievskit, Miljan Markovi¢!, Marina Markovi¢!

1Univerzitet u Beogradu, Tehnicki fakultet u Boru, Vojske Jugoslavije 12, Bor, Srbija
2Srbija Zijin Mining d.o.o., Suvaja 185 a, 19229 Brestovac, Srbija

Srbija je jedna od vodecih zemalja u svetu po proizvodnji maline i kupine. Proizvodnja
je usmerena na gajenje maline i kupine radi prodaje ploda, pa velike koli€ine lista ove
dve bilike ostaju neiskoriS¢ene na plantazama ili bivaju spaljene. U narodnoj medicini
je poznato lekovito dejstvo lista maline i lista kupine, ali je zbog velike proizvodnje
nemoguce iskorititi svu koli¢inu listova u ove svrhe. Novija istrazivanja ukazuju na
brojne moguénosti primene lista maline i lista kupine. Vazan aspekt predstavija
upotreba maline i kupine koja raste u blizini rudnika. Pored upotrebe u medicini i
farmaciji ekstrakti se mogu koristiti kao inhibitori korozije metala. Osiroma$ena biljna
masa se moze primeniti za biosorpciju, kao vezivno sredstvo i polazna komponenta
proizvodnje celuloze. Dobijanjem ekstrakta umesto spaljivanja listova ispunjava se prvi
uslov Zelene agende, a to je dekarbonizacija i smanjenje industrijskih emisija.
Smanjuje se zagadenje Zivotne sredine sa fokusom na kvalitet vazduha. Adekvatnim
izborom ekstragensa postize se bolja energetska efikasnost. Cirkularna ekonomija se
postize sistemom u okviru kojeg se podsti€u proizvodni resursi (plod i list), a otpad,
emisija otpada i energetski odliv bitno umanjuju. Pored podsticanja privrede i odrzivih
prehrambenih sistema biljaka koje su karakteristicne za Zapadni Balkan, postize se
zastita i investiranje u ekosisteme.

Kljuéne re€i: malina, kupina, cirkularna ekonomija, zelena agenda
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PRECISION TECHNOLOGY FOR SUSTAINABLE OLIVE CULTIVATION
AND FOR INNOVATIONS IN OLIVE OIL PRODUCTION VALUE CHAIN
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Paper is based on pilot project implemented in Bar Municipality (Montenegro) that focuses on
precision technology for sustainable olive cultivation implemented by Business Start Center
in Bar and Barska uljara with support of PhD researchers. In particular, project focuses on
using UAV (Unmanned Aerial Vehicle or drone) and sensor-stations to monitor cultivation of
autochthonous olives type “Zutica”. Autochthonous olive trees of Montenegro are prone to
alternate bearing, the quantity of raw material (olive fruit) is uncertain each year. Olive farmers
therefore experience economically unstable business. The goal of the project is to propose
precision technology that will modernize olive cultivation and create competitive value chain
for sustainable and resilient autochthonous olive cultivation. Olive oil maid from this olive type
creates unique value proposition of Montenegro and therefore the olive industry sector needs
to undergo value chain analysis with goal of economic valorisation and commercialization.
Precision technology is used to monitor the complete annual process of olive cultivation,
during all the stages of both vegetative and reproductive organs growth and development.
Olive pruning, for example, is labour intensive costly practice with important implications for
crop harvest and nutrition. Pruning also affects soil protection and irrigation strategies.
Currently in Montenegro it is conducted in traditional manner which involves on-ground
measurements of the primary canopy dimensions, which also might generate inconsistent
results due to the irregular geometry of the trees, especially old and millennial olive trees,
characteristic for Montenegrin olive growing. This requires very intensive field work that is very
costly and time consuming. Alternatives of this practice are researched in many olive growing
countries, particularly in Italy, Spain and Greece. Based on these researches and published
studies, we decided to implement pilot project that is based on UAV technology or more
familiar name for this is drone technology is used for three-dimensional (3D) monitoring of
hundreds of olive trees. Drone imagery in combination of sensor-stations are used just to
monitor canopy characteristics from the pruning point of view, to monitor information about
olive tree plantation mechanism, harvesting methods, overall health status of the three —
providing inputs for nutrient deficiencies. Four pilot areas are selected and we have set in
place soil sensors which collect real time data. UAVs and the sensors provide high-resolution
imagery and real-time data about crop health, pests and irrigation requirements. Gathering
information about olive plantations will lead to optimization of inputs and to real time response
to changes in climate conditions or other type of risks.

Keywords: smart agriculture, precision agriculture, value chain, economic valorization.
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INTERCULTURAL MANAGEMENT AND SOCIO-ECONOMIC
ASPECS OF CLIMATE CHANGE ADAPTATION

Milovan Vukovié!, Dejan Rizni¢!, Nemanja Filipovi¢?, Adrijana Jevti¢*

tUniversity of Belgrade, Technical Faculty in Bor, V.J. 12, 19210 Bor, Serbia
2Sumadija Academy - Arandelovac department, Arandelovac, Serbia

International business requires special engagement of the company’s management. These
requirements are especially expressed in companies, which indirectly offer cultural diversity
as a basic service. Globalization has imposed an imperative to accept cultural diversity in the
world, so diversity becomes a source of competitiveness. Companies that form strategic
partnerships based on cultural differences face numerous problems. However, well-formed
strategic partnerships can greatly contribute to positive business results. The aim of this work
is to indicate the existence of differences in management processes within the intercultural
area at the global level and in the part of adaptation to climate change. As a solution to this
problem, the necessity of understanding cultural differences is proposed, because differences
in management style do not have to be obstacles, but should complement each other. It is a
unique position that cultural diversity is a source of creativity and original ideas in the area of
adaptation to climate change.

Keywords: globalization, climate change, cultural differences, international business.
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MENADZMENT INTERKULTURALNOSTI | SOCIOEKONOMSKI
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Medunarodno poslovanje zahteva posebnu angazovanost menadzmenta kompanije. Ovi
zahtevi posebno su izrazeni u kompanijama, koje kao osnovnu uslugu indirektno nude
kulturnu razliCitost. Globalizacija je nametnula imperativ prihvatanja kulturnih razlicitosti u
svetu, tako da razli€itost postaje izvor konkurentnosti. Kompanije koje formiraju strateSka
partnerstva zasnovana na kulturnim razlicitostima, suoCavaju se sa brojnim problemima.
Ipak, dobro formirana strateSka partnerstva mogu mnogo da doprinesu pozitivnim
poslovnim rezultatima. Cilj ovog rada je da ukaze na postojanje razli€itosti u upravljackim
procesima u okviru interkulturalnog podrucja na globalnom nivou i u delu adaptacije na
klimatske promene. Kao reSenje za ovakav problem predlaze se neophodnost razumevanja
kulturnih razlika, jer razlike u stilu upravljanja ne moraju da budu prepreke ve¢ treba da se
dopunjuju. Jedinstven je stav da kulturne raznolikosti predstavljaju izvor kreativnosti i
originalnih ideja i u delu adaptacija na klimatske promene.

Kljuéne reci: globalizacija, klimatske promene, kulturne razlike, medunarodno poslovanje.
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EDUCATION OF YOUTH IN THE FIELD OF HORIZONTAL PRINCIPLES
AND ENVIRONMENTAL ISSUES
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Concepts regarding horizontal themes and environmental issues are known to be
relevant and interesting for the population. These topics represent the key of
capitalizing and development as a community so that our descendants can value the
environment and people. The aim of this study is to highlight the training events
concerning these concepts among students and pupils from the high schools in the
cross-border region of Romania and Serbia. These training events appeal to
awareness of pupils and to the proposal by them of some solutions regarding the
environmental protection and equal opportunities and non-discrimination. Information
concerning these training events is available in the ~Events~ section that is built within
the project RoRS 337, “ROmania Serbia NETwork for assessing and disseminating the
impact of copper mining activities on water quality in the cross-border area” (RoS-
NET?2) at the url: http://www.elearning-chemistry.ro/rosnet2/events/calendar/.

Keywords: training events, horizontal themes, environmental issues.
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“GREEN” EMPLOYEES: STRENGTHENING AWARENESS AND
RESPONSIBILITY OF EMPLOYEES

Marko Kihler
Alfa BK University, Belgrade, Serbia

Commencing from the premise that various legal and physical entities, representing
both employers and employees, are envisaged as subjects within environmental
protection systems, and considering the legally proclaimed imperative to enhance
awareness regarding the significance of environmental protection, it is noted that the
Labor Law, as the primary legislation governing labor relations, lacks provisions
deemed conducive to strengthening environmental protection awareness. This paper
aims to investigate potential ways through which labor law provisions could stipulate
regulations governing the rights and obligations of employers and employees in the
realm of environmental protection. Furthermore, it seeks to regulate employee
behaviors pertinent to environmental protection, violations of which would constitute
breaches of work obligations or disciplinary conduct, thereby contributing to heightened
awareness of the importance of environmental protection. The importance accorded to
environmental protection also prompts discussion on extending employee liability for
damages caused to employers, encompassing ordinary negligence alongside gross
negligence and intent. Employing a nhormative-dogmatic method, this study will analyze
existing regulations pertaining to the enhancement of awareness, as well as the rights
and obligations of both employees and employers, breaches of work obligations or
disciplinary conduct, and employee responsibility for environmental damage. The goal
is to explore potential solutions that promote environmental protection, thus
contributing to environmental protection.

Keywords: employment relationship, environment, employees, employers, rights and
obligations, responsibility, strengthening awareness.
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~ZELENI* ZAPOSLENI: JACANJE SVESTI | ODGOVORNOST
ZAPOSLENIH

Marko Kihler
Alfa BK Univerzitet, Beograd, Srbija

Polazeci od toga da su kao subjekti sistema zastite zivotne sredine predvideni razliita
pravna i fiziCka lica, koji sami po sebi predstavljaju poslodavce, odnosno zaposlene, a
imajuci u vidu zakonom proklamovano jacanje svesti o znacaju zastite Zivotne sredine,
zapaza se da Zakon o radu, kao mati¢ni zakon u oblasti radnih odnosa, ne sadrzi
regulativu koja bi se mogla kvalifikovati kao doprinos ja¢anju svesti o zastiti zZivotne
sredine. Cilj rada je da se istraze mogucéi nacini kako bi se putem radnopravnih propisa
predvidela pravila o pravima i obavezama poslodavaca i zaposlenih iz domena zastite
Zivotne sredine, regulisala ponasanja zaposlenih koja su od interesa za oblast zastite
Zivotne sredine Cija bi povreda predstavljala povredu radne obaveze, odnosno
discipline pona3anja, kako bi se na taj na€in dao doprinos jatanju svesti o znacaju
zastite Zivotne sredine. Znalaj zaStite Zivotne sredine otvara i pitanje legitimnosti
proSirenja odgovornosti zaposlenog za Stetu koju prouzrokuje poslodavcu i za obi€nu
nepaznju, pored krajnje nepaznje i namere. Putem normativno-dogmatskog metoda
analizirae se postojaca pravila koja reguliSu jacanje svesti, prava i obaveza
zaposlenih i poslodavaca, povreda radnih obaveza, odnosno discipline ponasanja i
odgovornost zaposlenih za Stetu iz oblasti zastite zivotne sredine, sa nastojanjem da
se istraze moguca reSenja koja su u funkciji zastite zivotne sredine, kako bi se dao
doprinos zastiti zivotne sredine.

Kljuéne reci: radni odnos, zivotna sredina, zaposleni, poslodavac, prava i obaveze,
odgovornost, jadanje svesti.
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“GREENING” BUSINESS ACTIVITIES OF TRADE COMPANIES
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Environmental problems and finding adequate ways to solve them represent one of the most
important topics facing modern society. In such conditions, the success of the company largely
depends on its readiness to operate in accordance with environmental standards. The above
also applies to trading companies. The response to the various challenges coming from the
environmental segment should be continuous and comprehensive. In order to achieve this, it
is necessary that as many activities as possible carried out by a trading company take on the
“green” attribute. By “greening” business activities, these companies can prevent further
negative impact on the planet. In all of this, it is important to approach the problems of
environmental protection carefully, with respect for all its parts. The analyzed examples of
trading companies operating in the territory of the Republic of Serbia show that they are aware
of their environmental responsibility and that environmental protection is one of the most
important principles of their business.

Keywords: green economy, environment, green actions, trading companies.
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EkoloSki problemi i pronalazenje adekvatnih nacina za njihovo reSavanje predstavljaju jednu
od vaznijih tema sa kojom se susre¢e savremeno drustvo. U takvim uslovima, uspeh predu-
zeca u velikoj meri zavisi od njegove spremnosti da posluje u skladu sa ekoloSkim standardima.
Navedeno vazii za trgovinska preduzec¢a. Odgovor na razliCite izazove koji dolaze iz ekoloskog
segmenta treba da bude kontinuiran i sveobuhvatan. Da bi se to postiglo, neophodno je da sto
veci broj aktivnosti koje obavlja jedno trgovinsko preduzeée poprime atribut ,zeleno®.
“Ozelenjavanjem” poslovnih aktivnosti, ova preduze¢a mogu spreciti dalji negativan uticaj na
planetu. U svemu tome je vazno da se problemima zastite Zivotne sredine pristupa pazljivo, uz
uvazavanje svih njenih delova. Analizirani primeri trgovinskih preduzec¢a koja posluju na
teritoriji Republike Srbije pokazuju da su ona svesna svoje ekoloSke odgovornosti i da zastita
Zivotne sredine predstavlja jedno od znacajnijih nacela njihovog poslovanja.

Klju€ne reci: zelena ekonomija, zivotna sredina, zelene akcije, trgovinska preduzeca.
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GREEN ECONOMY AND ADAPTATION OF THE ECONOMY TO CLIMATE
CHANGES, LEGAL APPROACH

Vladan Joldzic, retired full time professor, Belgrade, Serbia

Activities in the direction of the green economy, and adaptation to climate change,
require engagement and legal professions, especially for the sake of protection from
such actions that negatively affect the living and working environment and the climate.
Hence, it is understandable why we pay attention to political-legal-issues, at the same
time, the demands indicated by the “Green Deal” of the European Union, which
requires that by 2050 to remove emissions that cause greenhouse effects, as well as
to achieve a low dependence of the economy on non-renewable resources. The “Green
Agenda for the Western Balkans” has practically the same political and legal
requirements. Both of these texts prescribe the obligation of more adequate legislative
regulation of relations with: water, air and soil quality, bioremediation of land and water
resources, organic agriculture, circular economy, as well as energy, especially
renewable energy sources, decarbonization, but also climate.

Keywords: Green Deal, Green Agenda of the Western Balkan countries, adaptation
of the economy, ecological-legal approach.

3ENIEHA EKOHOMWJA U ADANTALUJA NMPUBPEAE HA KITMMATCKE
NMPOMEHE, MPABHU NMPUCTYN

BnagaH Jonuuh, pea. npod. y neHaunju, beorpaa, Cpbuja

AKTMBHOCTW Yy npaBLUy 3eneHe ekoHoMuWje, Te ajanTauujyu Ha KnMMmaTcke npomMeHe,
3axTeBajy aHraxmaH W MnpaBHe CTPyKe, a HapouuTO 3apag 3awWTuTe Of TaKBuMX
JenoBara Koja HEraTUBHO YTUYY Ha XXMBOTHY W pagHy cpeauHy Te knumy. OTyaa je
pasyMmrbuBo 3awwTo obpahamo naxkwy Ha NONUTUYKO NpaBHa NUTaka, MCTOBPEMEHO
3axTeBe, Ha Koja ykasyje ,3eneHu goroBop“ EBponcke yHuje, Koju Tpaxu fa ce Ao
2050.r. ykrnoHe emucuje Koje n3asneajy edekte cTakrneHe 6awuTe, Kao 1 Aa ce NOCTUrHe
Marna 3aBUCHOCT EKOHOMMja of, HEOOHOBILUBMX pecypca. [pakTyYHO UcTe NOMTUYKO
npaBHe 3axTeBe nocenyje u ,3eneHa areHaa 3a semrbe 3anagHor bankaHa“. O6a oBa
TeKkcTa nponucyjy obaBe3y agekBaTHWje nermcnatvMBHE perynauuwje ogHoca crnpam:
KBanuteTa BoAa, Basgyxa v 3emsbuwiTta, bropemeamjaunjn 3eMIbULLITHUX U BOOHUX
pecypca, OpraHcKkoj MOSbOnpuBpean, LMPKYNapHOj eKOHOMUjU, Kao U eHepreTuum,
nocebHO OOHOBIBLUBMM M3BOPMMA EHEpPrvje, AekapboHu3aunjn, ann n KNnMMun.

KrbyuyHe peum: 3eneHu poroBop, 3eneHa areHfa 3emarba 3anagHor bankaHa,
afjanTaumja npyBpene, eKonoLKo-npaBHW NPUCTY.
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ACTUALITIES OF CONSIDERATIONS OF ENVIRONMENTAL SECURITY
AND ASPECTS OF MEDIA INFLUENCES

Milos Tosovic
University of Belgrade, Faculty of Security studies, Belgrade, Serbia

Contemporary security-environmental trends of mandatory consideration of
environmental issues of various business and production processes determine the
special importance of consideration of two important analytical segments, namely: (a)
environmental security and (b) media influences on environmental security.
Environmental security as a specific form of security requires special analytical
attention in the domain of analysis of environmental problems, key environmental
factors and especially identification, monitoring and quantification of various
environmental risks. Partly, they are related to the possible manifestation of natural
processes, activities and events without direct human influence or with slight indirect
conditioning by inappropriate human activities. Another significant part of them is
related to anthropogenic disasters with great consequences, as a result of
inappropriate and negative actions of the human factor. In view of the previous security-
analytical experiences, the necessary considerations of environmental security in the
first case require a special focus on natural factor influences. In the other case, they
are much more focused on human activities, responsibilities and the required level of
business, environmental and security education. In view of the different causes and
especially the different types and character of the risks in question, but also the
accompanying consequences in case of negative development of such events, special
analytical attention must be paid to the aspects of different media influences and
informing the public in: (a) promoting the place, role and importance of environmental
security; (b) promoting the need for professional risk assessment of mentioned events;
(c) promoting contemporary model management of critical risks; as well as (d)
promoting proper actions in emergency and critical situations. Special analytical
attention related to the role of the media must be devoted to: (a) social constructionism;
(b) moral panic; and (c) the appropriate response of competent authorities and
professionally competent security managers, which makes the subject analysis
particularly complex and multidisciplinary, all with the aim of improving environmental
security.

Keywords: ecology, environmental security, risk assessment, media, security
managers.
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AKTUELNOSTI RAZMATRANJA EKOLOSKE BEZBEDNOSTI | ASPEKTI
MEDIJSKIH UTICAJA

Milo§ ToSovié¢
Univerzitet u Beogradu, Fakultet bezbednosti, Beograd, Srbija

Savremeni bezbednosno-ekoloski trendovi obavezuju¢eg razmatranja ekoloskih
pitanja razli¢itih poslovnih i proizvodnih procesa uslovljavaju poseban znacaj
razmatranja dva bitna analiticka segmenta i to: (a) ekoloSke bezbednosti i (b) medijskih
uticaja na ekolodku bezbednost. Ekolodka bezbednost kao specifiéni oblik bezbednosti
zahteva posebnu analiti¢ku paznju u domenu analize ekoloSkih problema, kljuénih
ekoloskih faktora i narocito identifikacije, pracenja i kvantifikovanja razli€itih ekoloSkih
rizika. Jednim delom oni se vezuju za moguce ispoljavanje prirodnih procesa, aktivnosti
i dogadanja bez direktnog ljudskog uticaja ili uz neznatnu indirektnu uslovljenost
neodgovaraju¢im ljudskim aktivnostima. Drugim znacajnim delom oni se vezuju za
antropogene katastrofe sa velikim posledicama, a kao rezultat neodgovarajuceg i
negativnog postupanja i delovanja ljudskog faktora. S obzirom na dosadasnja
bezbednosno-analiticka iskustva neophodna razmatranja ekoloSke bezbednosti u
prvom slu€aju zahtevaju posebnu usmerenost na naturalne faktorske uticaje. U drugom
sluéaju se u mnogo vecem udelu usmeravaju na ljudske aktivnosti, odgovornosti i
potreban nivo poslovne, ekoloSke i bezbednosne edukacije. S obzirom na razli€ite
uzroke i narocito drugacije vrste i karakter predmetnih rizika, ali i pratec¢ih posledica u
slu€aju negativnog razvoja ovakvih dogadaja posebna analititka paZnja mora se
posvetiti aspektima razli€itih medijskih uticaja i informisanja javnosti u: (a)
promovisanju mesta, uloge i zna¢aja ekoloSke bezbednosti; (b) promovisanju potrebe
stru¢ne procene rizika od navedenih dogadaja; (c) promovisanju savremenog
modelskog upravljanja kriti€nim rizicima; kao i (d) promovisanju pravilnog postupanja
u vanrednim i kriticnim situacijama. Posebna analiticka paznja vezana za ulogu medija
mora se posvetiti: (a) socijalnom konstrukcionizmu; (b) moralnoj panici; i (c)
odgovaraju¢em reagovanju nadleznih organa i struéno kompetentnin menadZera
bezbednosti, Sto predmetnu analizu €ini posebno kompleksnom i multidisciplinarnom,
a sve u cilju unapredenja ekoloSke bezbednosti.

Kljuéne reci: ekologija, ekoloSka bezbednost, procena rizika, mediji, menadzeri
bezbednosti.
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PUBLIC SECTOR SPECIFICS IN SUSTAINABILITY REPORTING

Jozefina Beke-Trivunac, Jelena Krpic

ALFA BK University, Faculty of Finance, Banking and Auditing, Belgrade, Serbia,
e-mail: jozefina.beke@live (JBT), keyagency28@gmail.com (JK)

Sustainability reporting covers a wide range of topics in which there is a significant level of
public interest. The public sector, by its very nature, has political responsibility and the power
to regulate. It is also in a unique position to encourage private sector companies and citizens
to change their behavior to achieve sustainable development goals. Although standard setters
are aware and willing to develop global guidelines for public sector sustainability reporting
purposes, the exact nature of the guidelines is still unclear. For sustainability reporting, public
sector entities currently use standards developed for the private sector, which are largely
focused on financial information that is material to the value of the enterprise. In the public
sector, a greater diversity of user needs is expected, which means that a wider range of guid-
elines may be necessary to meet the different requirements of different user groups, including
reporting on progress towards sustainable development goals and/or other specific public
policy objectives. It is expected that IPSAS, as public sector specific standards, will also affect
public sector sustainability reporting and will need to be addressed. In this text, we present
the current practice of environmental reporting on the small sample of public sector entities
reports. The results reveal climate risk as the most significant issue for public sector entities.

SPECIFICNA PITANJA JAVNOG SEKTORA U IZVESTAVANJU O ODRZIVOSTI
Jozefina Beke-Trivunac, Jelena Krpi¢

ALFA BK Univerzitet, Fakultet za finansije, bankarstvo i reviziju, Beograd, Srbija,
e-mail: jozefina.beke@live (JBT), keyagency28@gmail.com (JK)

IzveStavanje o odrZivosti pokriva Sirok spektar tema u kojima postoji zna¢ajan nivo javnog
interesa. Javni sektor, po svojoj prirodi, ima politicku odgovornost i mo¢ da reguliSe. Takode
je u jedinstvenoj poziciji da podstakne privredna drustva iz privatnog sektora i gradane da
promene svoje ponaSanje kako bi se postigli ciljevi odrzivog razvoja. lako su donosioci
standarda svesni i voljni da razviju globalne smernice za potrebe izveStavanja o odrZivosti u
javnom sektoru, tacna priroda smernica jo$ uvek nije jasna. Za izveStavanje o odrzivosti,
entiteti iz javnog sektora trenutno koriste standarde razvijene za privatni sektor, koji su u
velikoj meri fokusirani na finansijske informacije koje su materijalne za vrednost preduzeca.
U javhom sektoru se oCekuje postojanje vece raznolikosti potreba korisnika, $to znaci da je
mozda neophodan Siri opseg smernica da bi se ispunili razliCiti zahtevi razli€itih grupa
specificnim ciljevi javne politike. OCekuje se da IPSAS, kao specifi¢ni standardi za javni sektor,
takode uti¢u na izveStavanje o odrZivosti javnog sektora. U ovom tekstu prikazujemo aktuelnu
praksu izveStavanja o zivotnoj sredini na malom uzorku izvestaja entiteta iz javnog sektora.
Rezultati otkrivaju klimatski rizik kao najznacajnije pitanje za entitete javnog sektora.
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THE IMPACT OF NEW TECHNOLOGIES ON THE PREDICTABILITY OF
THE TAX SYSTEM AND ON THE EFFICIENCY OF TAX ADMINISTRATION

Prof. dr Vesna Aleksic

University Academy of Commerce, Faculty of Law, Novi Sad, Serbia,
e-mail: valeksicO8@gmail.com

Technological development stimulates changes in many spheres of business, so the
national tax administration has made significant steps in the digitalization process. The
changes refer to the transition from paper to digital form of data, creation of e-taxes
portal. The introduction of the e-taxes portal achieves the goal of easier and simpler
fulfillment of obligations towards the tax administration.

Increasing the collection of public revenues is the main goal of every tax administration,
and in order to achieve it, it is necessary to increase the efficiency of the tax
administration through the redesign of existing business processes. New business
models and technological development lead to changes in the tax administration office,
which is reflected in more sophisticated analyses, development of new tools and
application of the advantages of digital development. It is necessary for the national tax
administration to actively cooperate with all actors in its environment, from tax experts,
academic communities, IT experts to the taxpayers themselves.

The goal of the paper is to show how the use of new technologies can affect the
minimum administrative burden while providing better services to taxpayers. This
implies optimization of existing, introduction of new and exclusion of outdated business
processes. In order for this to be possible, it is necessary to optimally use the means
of tax control through the risk analysis system, which gives priority to prevention over
repression. In this way, by using the possibilities of various digital platforms, the state
would have stable revenues for a longer period of time, and taxpayers a predictable
tax system.

Keywords: fiscal policy, digitalization, e-taxes, tax control, risk analysis.
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UTICAJ NOVIH TEHNOLOGIJA NA PREDVIDIVOST PORESKOG
SISTEMA | NA EFIKASNOST PORESKE ADMINISTRACIJE

Prof. dr Vesna Aleksi¢

Univerzitet Privredna akademija, Pravni fakultet, Novi Sad, Srbija,
e-mail: valeksicO8@gmail.com

Tehnoloski razvoj stimuliSe promene u mnogim sferama poslovanja, pa je tako i
nacionalna poreska administracija napravila znac¢ajne korake u procesu digitalizacije.
Promene se odnose na prelazak sa papirne na digitalnu formu podataka, stvaranje
portala e porezi. Uvodenje portala e porezi, ostvaruje se cilj lakSeg i jednostavnijeg
ispunjavanja obaveza prema poreskoj administraciji.

Povecanje naplate javnih prihoda je glavni cilj svake poreske administracije, a da bi se
ostvario, neophodno je povecati efikasnost poreske adninistracije kroz redizajn
postojec¢ih poslovnih procesa. Novi poslovni modeli i tehnoloSki razvoj dovode do
promene uradu poreske uprave, $to se ogleda kroz sofisticiranije analize, razvijanje
novih alata i primenjivanje prednosti digitalnog razvoja. Neophodno je da nacionalna
poreska uprava aktivno saradjuje sa svim akterima u svom okruzenju od poreskih
stru¢njaka, akademskih zajednica, IT strunjaka do samih poreskih obveznika.

Cilj rada je da prikaze kako se kori§¢enjem novih tehnologija, utiée na mimimalno
administrativno optereéenje uz pruzanje kvalitetnijih usluga poreskim obveznicima. To
podrazumeva optimizaciju postojecih, uvodenje novih i iskljuCivanje zastarelih
poslovnih porocesa. Da bi to bilo moguce, neophodno je optimalno upotrebiti sredstva
poreske kontrole kroz sistem analize rizika, ¢ime dajemo primat prevenciji nad
represijom. Na ovaj nacin, kori§¢enjem moguénosti razli€itih digitalnih platformi, drzava
bi imala stabilne prihode u duzem vremenskon periodu, a poreski obveznici predvidiv
poreski sistem.

Kljuéne reéi: fiskalna politika, digitalizacija, e-porezi, poreska kontrola, analiza rizika.
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CREATION OF A PROJECT FOR SAVE CONTROL SYSTEM OF
ARTIFICIAL INTELLIGENCE

Academician William Sarian', Dr. Roman Meshcheriakov?, Dr. Alyona Zakharova?

1Radio Research and Development Institute (FSBI NIIR), Moscow, Russia
2V.A. Trapeznikov Institute of Control Sciences of Russian Academy of Sciences,
Moscow, Russia

Scientists of Russia warn that creating a regulatory framework in anticipation of more

powerful artificial intelligence (Al) systems is important because of the disparity in the speed

of artificial intelligence Al progress and the policymaking process, the difficulty of predicting
the capabilities of new Al systems to solve specific problems, and the speed at which Al
models are spreading today, in the absence of regulation.

Waiting to regulate future, more powerful Al systems until specific harms materialize will

almost certainly result in regulation too late.

At worst, dangerous models could already have been published open source, making it

nearly impossible to try to limit their spread.

To date: 1) Al development prospects — expected, 2) what is holding back the widespread

adoption of Al, 3) the futility of adopting ethical norms in Russia, Europe, and the USA, 4)

the danger of increasing threats with the increase of databases available for Al training.

The proposed proposal for Al in its current focus on artificial neural networks is based on

the assertion that, along with man-made and natural disasters, Al services are the third

source of emergencies (ES) in the emerging digital society. Four basic premises are
proposed:

- Al services can be conceptualized as a kind of infocommunication (IC) services that
are available to the mass subscriber.

- Taking into account the possibility of mutation of an Al service in the process of
provisioning into an unacceptable (catastrophic) solution.

- Interpretation of this mutation as the behavior of a particular Al algorithm in anticipation
of an emergency situation (emergency functioning).

- Dividing the time of administration of Al services into the time of normal and emergency
functioning.

- The definition and regulation of the responsibility of the parties becomes a relevant
issue. It means that in order to use already tested infrastructure for access of mass
subscribers to Al services it is necessary to define and appoint as a legal entity one of
the participants of the mass Al market, namely the developer of this Al service
(including database, neural networks, machine learning, etc.).

- This ES block should be constantly adjusted due to constant changes in the standards
of communication networks.

- Upon detection of the first signs of mutation of the Al service in case of provision of Al
services in communication networks, the administration system switches automatically
to IUSA and disconnects the communication system from the Al service.

Keywords: Al, neural networks, information services administration system, the danger of
using Al.
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MPOEKT CO30AHNA CUCTEMbI BE3OIMNMACHOIO YINPABJIEHUA
NMCKYCCTBEHHbIM UHTEJIJIEKTOM

Akagemuk HAH Apmenun Bunbam Capbsan!, [JOKTOp TEXHUYECKUX HayK
PomaH Meuepsiko?, [JOKTOp TeXHUYECKMX Hayk AneHa 3axapoBa?

1HayyHo-uccrnedosamernbckuli uHCmumym paouo (®IrbY HUMP), Mockea, Poccusi
2WHcmumym nipo6nem yripaeneHusi um. B.A. TpaneaHukoea PAH, Mockea, Poccusi

YyeHble P® npepynpexgaloT, 4YTO cO3daHWe HOPMaTMBHO-NPaBOBOW 0asbl B OxugaHum
6onee MoLlLHbIX cuctem UIN nmeeT BaxHoOe 3Ha4YeHWe M3-3a HECOOTBETCTBUSA B CKOPOCTU
nporpecca VN un npouecca pa3paboTku NOMUTUKMN, CIIOXKHOCTU MPOrHO3UPOBaHNSA BO3MOX-
HoCTen HoBbIx cuctemM I ons pelueHns KOHKPEeTHbIX 3ag4a4y U CKOPOCTH, C KOTOPON Moaenu
WU pacnpocTpaHsloTCa CerogHs, B OTCYTCTBUMM perynupoBaHuns. OxuaaHne perynnpoBaHus
Oyoywmx, 6ornee MOLLHbIX CUCTEM WCKYCCTBEHHOrO WHTENMeKTa OO Tex Mop, Moka He
MaTepuanuayeTcs KOHKPETHbIN Bped, MOYTW HaBepHsika npvBedeT K TOMY, YTO perynupo-
BaHMe byaeT cnuwkom 3ano3gansim. B xyawem cnyyae onacHble Mogenu yxxke Mornm 6biTe
ony6nmKkoBaHbl C OTKPbITLIM MCXOAHBIM KOAOM, YTO Aienano Obl NpakTU4ecky HEBO3MOXHBIMU
MONbITKA OFPaHNYUTb X PacnpoCTpaHeHne.

Ha cerogHsAwHmniA momeHT: 1) W nepcnekTuBbl pa3BuTus — oxxungaemble, 2) YTo caepxmBaeT

wupokoe BHeapeHune W, 3) TWeTHOCTb NpuHATUS aTudeckux Hopm PO, Eepona, CLUA, 4)

0MNacHOCTb BO3pacTaHus yrpo3 npy Bo3pacTtaHun A0CTYMHbIX Ans 06yveHusa MW 6a3 gaHHbIX.

Mpeonaraemoe npeanoxeHune no VM B cerogHsILLHEN €ro OpueHTaummM Ha UCKYCCTBEHHbIE

HENPOHHbIE CETU OCHOBAHO Ha YTBEPXKOEHUW, YTO HapsAy C TEXHOTEHHbIMU U MPUPOAHBLIMU

kaTacTpodamu ycnyrn NN 9BnsioTca TpeTbMM UCTOYHUKOM YpesBblvaiiHbiX cutyaumn (UC) B

dopmupytoemes Ludposom obuiectse. lNMpeanaraetcs ucxoamTb M3 YeTbipex 6asoBbIX

MONOXEHUI:

- Ycnyrm U MOXHO MpeacTaBUTh Kak pasHOBMAHOCTb MHOKOMMYHMKAUMOHHBLIX (/1K)
yCryr, KOTOpPblE AOCTYMHbI MaCCOBOMY abOHEHTY.

- Y4yeT BO3MOXHOCTU MyTaumu ycnyrn M B npouecce npefocTaBneHns B Henpruemnemoe
(kaTacTpocpunyeckoe) peLleHune.

- TpaktoBKa 3TOW MyTaumm Kak noBegeHuss KOHKpeTHoro anroputma UM B npepasepumn
HacTynneHWs YpesBbl4anHoON cUTyauus (aBapumHOro yHKLMOHMPOBaHUS).

- Paspgenenve BpemeHn agMuHUCTpUpoBaHus ycnyr MW Ha Bpemsa HOpmarnbHOrO u
aBapUNHOIO OYHKLIMOHMPOBaHMSI.

- AkTyanbHbIM BOMPOCOM CTaHOBWUTCHA oOnpefdeneHve W pernameHTupoBaHWe OTBEeTCT-
BEHHOCTM CTOPOH. 3HauuT Ans Toro, 4ToObl UCMONb30BaTh YXKEe anpobMpOBaHHYHO
NMHPaCTPYKTYpy ONa AocTyna maccoBoro aboHeHta ycnyrm WA Heobxogmmo onpe-
OenvTb N Ha3HauYTb PUANYECKMM NINLIOM OOHOIO U3 Y4aCTHUKOB pbiHKa MaccoBbix U,
a MUMeHHO paspaboTtumka gaHHon VW ycnyrm (B Tom uncne B[, HempoceTun, MallMHHOE
obyyeHue n T1.0.)

- Cuctembl 3C NYCA;

- Ot1oT 6nok 3C Hago NOCTOSAHHO KOPPEKTUPOBAaTL BBMAOY NMOCTOSHHOTO M3MEHEHUS CTaH-
0apToB CceTen CBA3W;

- [pwn oBHapyxeHun nepsbIX NpU3HakoB MyTauuu ycnyru W B cniyvae npegoctaBneHus
ycnyr UM B ceTax cBA3M cucTemMa agMUHUCTPUPOBAHUS NepexoamT aBToOMaTUYecku Ha
NYCA v oTkniodaeT cuctemy ceasm ot yenyru .

KnroueBble cnoBa: MW, HeirpoceTu, cuctema agMUHUCTPUPOBAHUS WMHAOPMAaLMOHHbIX
yCryr, onacHoCTb ucnosnb3oBaHns NA.
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STATE OF DEVELOPMENT OF ARTIFICAL INTELLIGENCE IN SERBIA
Aleksandra Stojkov Pavlovi¢, Larisa Jovanovic¢
University ALFA BK, Belgrade, Serbia

The present study accent the question of the present-day development of artificial
intelligence (Al) in Serbia. The area of Al application is still in its early stages in Serbia,
mostly in industry or agriculture workplaces, but Serbia is making significant efforts to
make this area awaken. The research involves the research of the rankings of Serbia
in Al worldwide, existing and upcoming legislative and institutional bodies, both
domestic and international, with focus on EU Al Act the main innovation of legal
regulation within the use of Al, which could bring a heightened awareness of
technologies and deeper understanding, appreciating the mightily potential of Al, but
also pointing out the means of using intelligence opposed to humans and preventive
measures. The Al Act EU certainly offers comprehensive answers to the questions of
regulatory artificial intelligence, but it is also full of challenges, one problem is the rapid
changes and the necessity of constant improvement of the definition, while the other is
its assessment-based nature. The system of penalties with high fines expressed in
millions of euros seems encouraging and soothing. Policies and the legal framework of
the Republic of Serbia in this field follow the EU standards. Atrtificial intelligence, guided
by state initiatives, is experiencing significant evolution in the Republic of Serbia.

Keywords: Al, Legislative, EU, Serbia.
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ARTIFICIAL INTELLIGENCE IN FAMILY LAW - ETHICAL AND LEGAL
CONCEPT

PhD Andelka Raci¢!, PhD Borivoje Baltezarevi¢?

IMegatrend University, Faculty of Law, Belgrade, Serbia,
e-mail: andjelka.racic@gmail.com
2Institute of Serbian Culture Pristina - Leposavic, Serbia,
e-mail: baltezb@yahoo.co.uk

Artificial intelligence is an integral part of every individual today. In the last few years,
artificial intelligence has prospered. Carrying out any activity today is unthinkable
without the support of artificial intelligence. After its dominance in the world of medicine,
and its participation in the educational system, its use in the legal system
spontaneously began to be mentioned. It started from the fact that its advantages
(having a large database in a small, quick search and the simplicity of the legal form)
would certainly contribute to a faster resolution of court proceedings, especially in
family law proceedings. It started from the fact that artificial intelligence has a great
contribution to the development of society and easier solving of both simple and
complex problems, and the presumption was made that it will therefore have a
contribution in law. After great excitement, the practice failed. With simple access to a
large database, ignorant parties were easily victims of the delusion that a completed
legal transaction is a guarantor of legal certainty. Mistakes made by a simple choice of
the form offered by the artificial intelligence, without subsequent consultation with an
expert (lawyer, lawyer) cost many times more time and material resources than it would
have cost if an expert had been hired at the beginning. The paper deals with the issue
of defining artificial intelligence, its application in the family legal system of the Republic
of Serbia with reference to ethical issues thereof, especially in the domain of
professional responsibility. Also, a review was given on the application of artificial
intelligence in the United States.

Keywords: artificial intelligence, family law, judicial procedure, ethics, professional
responsibility.

The work was created within the scientific research under the Contract concluded with

the Ministry of Education, Science and Technological Development number: 451-03-
68/2022-14 dated 17.01.2022.
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BELUTAYKA UHTENUTEHUWJA 'Y NMOPOOUYHO NMPABHUM
NOCTYNUUMA - ETUYKO NMPABHU KOHLUENT

Op Axhenka Paunh?!, Op Bopusoje BanTtesapesuh?

YHueep3umem MezampeHd, lNpasHu ¢hakynmem, beoepad, Cpbuja,
e-mail: andjelka.racic@gmail.com
2MiHcmumym 3a cpricky Kkynmypy lNpuwmura — flenocasuh, Cpbuja,
e-mail: baltezb@yahoo.co.uk

BelwTayka nHTEnNUreHuuja je gaHac cactaBHU AeO CBakor nojeguHua. Y nocregmux
HEKONMKO rogvHa BeluTayka uHtenureHumja je npocnepupana. Obasrbamwe 61no koje
AenaTHOCTM JaHac je Hesamucnueo 6e3 yrnopuwiTa BeluTayke MHTenureHumje. HakoH
HeHe AOMMHaLmje y CBETY MeauumHe, Te ydyelwhem y o6pa3oBHOM CUCTEMY, COHTAHO
je noyena ga ce nomukbe kbeHa ynotpeba y npaBHoMm cuctemy. KpeHyrno ce og Tora,
Aa 6u mweHe npegHocTM (nocepoBawe Benvke 6ase nogataka y manom, 6p3om
npeTparoMm MUCTMX W jegHOCTaBHOWNAY nmpaBHe hOopMe) CBakako AornpuHene bpxem
peluaBaky CYACKUX NOCTYMKa, HAPOYUTO Y MOPOANYHO NpaBHMM nocTynumuma. KpeHyno
Ce Of YMmeHVUe Ada BeluTadyka WHTenureHuuja MMma Benuku SOMNpUHOC 3a pasBoj
ApywTBa W nakwe pellaBawe Kako jeHOCTaBHUX Tako M CIIOXEeHUX 3ajatux
npobnema, Te ce noctaBuna npesymnuuja ga he camMum TUM UMaTtu OOMPUHOC U Y
npasy. HakoH Benukor ycxuhewa, npakca je 3akasana. JegHOCTaBHWM MPUCTYNOM
Benukoj 6asu nogartaka, Heyke CTpaHke cy nako bune xpTBe 3abnyae, Aa je cauvkbeH
npaBHW MNOCA0 rapaHTop MpaBHE CUTYpPHOCTU. [peluke HaynkeHe jeAHOCTaBHUM
nsbopom noHyheHe copme of cTpaHe BewTaudke uTenureHuuwje, a 6e3 HakHagHor
KOHCynTOBawa Ca CTPpyyHUMM nuueMm (agBokKaToMm, MpaBHMKOM) KowTane cy
MHOFOCTPYKO BUMLUE BpEMEHa U MaTepujanHux cpeacrasa, Hero WTo 6um kowTano aa ce
Ha MO4YeTKy aHraxoBano CTpyyHo nwuue. Pag ce 6aBu nutawem peduHucara
BeLUTa4yKe MHTENUreHumje, keHe NpMMeHe y NopoanyHo-nNpaBHOM cuctemy Penybnuke
Cpbuje ca ocBpTOM Ha eTuyKa nuTawa UCTUX, HAPOYUTO Yy OOMEHY npodecnoHanHe
oaroBopHocTu. Takohe, AaTt je OCBPT M Ha NpUYMEHy BelwTayvke WHTenureHuuje y
CjeammeHnm Amepudkum [pxasama.

KrbyuHe peuun: BewTayka WHTENUreHuuwja, NOpPOAMYHO NPaBO, CYACKA MNPOLIECHM
nocTynak, eTuka, npodgecmoHanHa o4roBOPHOCT.

Pad je Hacmao y okeupy HayyHoucmpaxusaykoz pada HAO o Yzoeopy ckrnonbeHuUM

ca MuHucmapcmeom ripoceeme, Hayke U MexHOMOWKoe pasgoja 6poj: 451-03-
68/2022-14 00 17.01.2022. 200uHe.
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