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Introduction. The study of the trophic characteristics of the species forming the
artificial woody plantations on the anthropogenically altered territories of the Dnipro
Steppe is an urgent task of forest protection and horticultural management in the Dnipro
Region. Artificial woody plantations of Kryvyi Rih, which are located in contrasting eco-
logical conditions and represent the main varieties of artificial woody and shrub planta-
tions in the region, were chosen as the object of research. These are objects of horticul-
ture, sanitary, water protection and urban forest protection tracts.

Materials and Methods. The following methods were used to achieve the goal and
fulfill the tasks of the study: forest taxation; phytocenological; dendrological; recording
the dendroflora, determining phytomelioration and recreational functions of tree groups,
as well as the vital state of tree vegetation; physiological, leaf surface area, number of
leaves on model branches; analytical and statistical methods of processing materials for
the analysis of the experimental data.

Results. Woody ecosystems on the territory of the Kryvyi Rih mining and met-
allurgical region are very unevenly distributed. They are concentrated mainly in river
banks, forest protection plantations, and artificial plantations of protective territories of
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settlements. Forest cover has significant differences in different territories of Kryvyi Rih.
It does not reach the optimal level when forests have the most positive effect on the
climate, soils, and water resources, mitigate the consequences of erosion processes.
Neither does it suffice the needs of an increasing wood production. Creation of a forest
seed base of tree species on the basis of selection will ensure a considerable enhance-
ment in both productivity and biological resistance of artificial woody plantations to the
climatically and anthropogenically changed conditions in the region.

Conclusions. The type of ecological structure of woody plantations in the study
areas is reflected in the duration of the environmental transformation effect of tree veg-
etation by trophic characteristics (from 45.46 % of mesotrophs and 31.82 % of mega-
trophs to 4.55 % of oligomesotrophs and oligomegatrophs) on the soil and edaphic
conditions of the territory.

Keywords: artificial woody plantations, trophic adaptation mechanisms, the
Dnipro Steppe conditions, industrial areas, new forest ecosystems

INTRODUCTION

In studies on the physiology and introduction of woody plants, the basis of growth
and adaptogenesis is described as the process of a constant new formation of structural
elements and adaptation of the plant species (organs, tissues, cells and individual parts)
to local conditions (Chand, et al., 2021; Brown & Koenig, 2022; Tiziani, et al., 2023).

In the anthropogenically altered landscapes of the Dnipro Steppe, regulation of
abiotic atmospheric and soil-forming processes, in particular due to the density of arti-
ficially created woodland ecosystems through the dynamic restoration of soil fertility,
is, in our opinion, a promising program for the post-war resource restoration of forest
reserves in the regions of Ukraine. The soil cover is an important basis for the photo-
synthetic activity of artificial woody plantations in the steppe and forest-steppe zones of
Kryvyi Rih. Over the past decades, significant amount of data on the problem has been
accumulated. A real increase in the average air temperature over an evolutionarily short
time interval is forecasted. Additionally, there is a growing manifestation of anomalous
natural phenomena, such as droughts, floods, hurricane winds, as well as displacement
of the boundaries of forest vegetation zones and areas of distribution of tree species
(Bianchi, et al., 2023; Polishchuk & Antonyak, 2022). Natural forest management cli-
mate projects and research on the restoration potential of forest ecosystems, including
carbon sequestration processes in artificial woody plantations, can provide about a third
of the cost-effective CO, emission reductions that need to be implemented by 2030
to avoid crossing the global average limit of 2°C temperature increase (Lisein, et al.,
2022; Vacek, et al., 2023; Ding, et al., 2023). As part of solving the problem of mitigating
regional climate change and the consequences of this phenomenon by optimizing the
performance of carbon storage or conservation functions by woodland ecosystems, we
have prioritized research into the trophic composition of artificial woody plantations of
the Kryvyi Rih Mining and Industrial District.

The tree species composition of anthropogenically altered ecosystems, as well as
the trophic composition of artificial woody plantations in industrial regions were exam-
ined both in the Dnipro Steppe and beyond these territories (Solomakha, et al., 2021;
Savosko, et al., 2021; Kuvitko, et al., 2021; Kvitko, et al., 2022; Wang, et al., 2023;
Carlson, et al., 2023; Seliger, et al., 2023; Pretzsch, et al., 2023).
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Physiological processes of adaptation of woody plantations to ground cover con-
tamination and dust or gas pollution have been studied in the works of both foreign and
domestic researchers (Lanhui, et al., 2023; Carlson, et al., 2023; Seliger, et al., 2023;
Pretzsch, et al., 2023; Danylchuk, et al., 2023; Danylchuk, et al., 2024).

Such authors as G. R. Quentin et al., R. Q. Grafton et al. (2021), L. Chu et al.
(2023) highlight the priority of a special functional-purpose “carbon” system of forestry
objects for optimizing the development of artificial woody plantations, accompanying
carbon storage, conservation and complex carbon- and climate-regulation.

Researches (Wu, et al., 2021; Savosko, et al., 2021; Kvitko, et al., 2021; Chen,
et al., 2023) proved that in optimal soil and climate conditions, gas resistance of woody
plants is always higher than in unfavorable conditions on depleted soils or substrates.
Young plants, their shoots and leaves are more exposed to aerogenic harmful sub-
stances (Savosko, et al., 2021).

The purpose of the research is to analyze the trophomorphic spectrum of the tree
species composition groups in the conditions of climatic changes of the steppe and
forest-steppe zone, to determine the trophic mechanisms of adaptation of artificially
introduced woody plant species in the territory of the Kryvyi Rih District within the Dnipro
Steppe.

MATERIALS AND METHODS

Geographic coordinates of the study area span from 48 19 to 47 28 south latitude
and from 32 58 to 33 47 west longitude. The length from north to south is 96 km, from
east to west 62 km.

The city of Kryvyi Rih has an area of 430 km? and produces a lot of thermal radia-
tion into the atmosphere of the surrounding natural environment (Savosko, et al., 2021;
Kvitko, et al., 2022). The city can be called an “island of heat”. The city forms not only
the local climate, but also significantly influences the climate of the surrounding terri-
tory (Savosko, et al., 2021; Kvitko, et al., 2021). In addition, in each district of the city
of Kryvyi Rih, microclimatic differences can be observed, which are characterized by
their mesoclimatic features (Map of geobotanical zoning of Ukraine, 2023; Physical and
geographic zoning of Ukraine, 2023). A geomorphological analysis of research plots
of artificial forest plantations according to A. L. Belgard (Savosko, et al., 2021; Kvitko,
et al., 2021), the landscape type, and the geochemical relief type was performed in
accordance with methodological recommendations and research works (Sparks, 2003;
Bulmer, 2014; Hancock, et al., 2019; Maus, et al., 2020; Vriens, et al., 2020; Sabatini,
et al., 2021; Wu, et al., 2021; Chen, et al., 2023). Geographical and genetic features
of the physical state of soils, soil type, grain size composition, presence of salinity, soil
trophic characteristics of the study area, and moisture content of hygrotops were stud-
ied according to the conventional methods (Pansu, et al., 2006; Hancock, et al., 2019;
Savosko, et al., 2021; Wu, et al., 2021; Chen, et al., 2023).

In the territory within the Kryvyi Rih Iron-ore Basin (Kryvbas), woody plantations
are represented by the main types of tree and shrub plantations. In particular, the study
addressed objects of horticultural and park management, sanitary and water protection
and urban dust protection tracts. Woodland ecosystems located in regional natural and
climatic conditions include wood ecosystems of the Gurivsky Forest (Dolynskyi district
of Kirovograd region is located at a distance of about 50 kilometers from sources of
technogenic pollution and on the border of the Kryvyi Rih Iron-ore Basin); woodland
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ecosystems in the vicinity of the village of Novotaromske in the floodplain of the Bokova
River near the village of Sofiivka (the old name of the village of Valove) of the Kryvyi
Rih district of the Dnipropetrovsk region and the village of Tarasivka (Sofiivskyi district
of the Dnipropetrovsk region). These woodland ecosystems are located 30—-50 km from
industrial enterprises that are almost not polluted by dust emissions from metallurgical
enterprises and are of both natural and artificial origins. The study used cartographic
materials from the Internet resources Google Maps and |k.ukrforest.com (Sabatini,
et al., 2021; Shao, et al., 2023; Geobotanical zoning map, 2023).

For laboratory analytical studies, soil samples, leaf litter and litter collected, trans-
ported and stored according to requirements were selected. Within the areas under
study, indicators of the biomass of artificial woody plantations were established taking
into account the tree species composition, the amount of wood per tier, the height of
the wood and the total height of the tree stand, the diameter of the tree stand, the stock
of wood, and the vital state of the tree vegetation (Sparks, 2003; Forkuor, et al. 2020;
Arabadzhy-Tipenko, 2020; Stanturf, et al., 2021; Sabatini, et al., 2021).

The analysis of the flora adventitious fraction was carried out according to the
recommendations of forest taxa. In stationary areas, their area, the location of tree
and shrub plants, and the number of plants in the accounting areas were determined.
Taxation studies of the tree stand were carried out according to standard methods; the
analysis of the forest typological structure was carried out according to the of forest
typology (Barker & Pilbeam, 2010; McDonald, 2014; Sabatini, et al., 2021; Bobko, 2018;
Kvitko, et al., 2021). Within the monitored areas, the vertical structure of plantations was
assessed, and the height and trunk diameter of trees of the first, second and third tiers
were measured longitudinally. Their height was studied with a modern laser altimeter
(Nikon Forestry 550). Binding of plots and soil sections was carried out using GPS satel-
lite positioning devices.

Recreational tolerance of vegetation cover was assessed according to the meth-
ods (Barker & Pilbeam, 2010; McDonald, 2014; Bobko, 2018; Kvitko, et al., 2021). To
characterize the state of the understory and undergrowth, an assessment was made by
the methods and units of recreational loads on forest natural complexes (Arabadzhy-
Tipenko, 2020; Stanturf, et al., 2021; Kim, et al., 2022). According to the established
methods, the level of recreational loads and the stage of plant community digression
were determined.

The obtained data analysis was carried out using MS Excel 2016 software. The
researched results were processed by the method of variable statistics at the level of
significance P >0.05 (Bulmer, et al., 2014; West, 2017; Kobylynska & Huseva, 2020;
Sabatini, et al., 2021).

RESULTS AND DISCUSSION

Forest ecosystems, situated in favorable ecological conditions in relation to the city
of Kryvyi Rih, are represented by natural plantations of the Hurivskiy Forest (3 natural
and artificial sites are located in the floodplain of the Bokovenka River and on the ter-
ritory of the forestry), forest ecosystems in the vicinity of Novotaromske village (3 sites
of natural and artificial origin located in the floodplain of the Bokova River), forest mas-
sif in the vicinity of Tarasivka village (3 plots of natural and artificial origin). They were
formed with the dominance of oak trees (Quercus robur L.), the estimated age of which
is 180-80 years (Fig. 1A).
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Fig. 1. Location of experimental plots of artificial woody plantation: A — in a natural environment without
aerotechnogenic pollution; B — in an urbanized environment with a moderate and significant level of
aerotechnogenic pollution

Woodland ecosystems situated in favorable ecological conditions within Kryvyi Rih
city are represented by the natural stands of the Veseli Terny Arboretum (5 plots located
in the northern part of Kryvyi Rih, the floodplain of the Saksagan River).

Forest phytocenoses that grow in relatively moist conditions and were formed as
sanitary water-protective woodland ecosystems in the territories of Kryvyi Rih city are
represented by water-protective plantations of the Karachunivskyi Reservoir (5 sites
located in the southwestern part of Kryvyi Rih, the floodplain of the Ingulets River); water
protection and dust protection plantings of the “Artem-1" mine tract (3 sites located in
the central part of Kryvyi Rih, floodplain of the Saksagan River), and dendrological park
“Dovhyntsivskyi” (9 plots located in the eastern part of the city of Kryvyi Rih, floodplain
of the Saksagan River). In Kryvyi Rih, the specified forest phytocenoses are in relatively
unfavorable ecological conditions under the influence of dust and gas emissions from
the mining and industrial production of iron ore and its beneficiation. Woody ecosys-
tems of water protection plantations are of both natural and artificial origin, with age
range between 120 and 150 years. The woodland ecosystems of the Dovgyntsivskyi
Arboretum (2 sites) and the water protection plantations of the Karachunivskyi Reservoir
belong to the zone with unfavorable ecological conditions for the growth and develop-
ment of woody plants. They include such species as Quercus robur L., Fraxinus excel-
sior L., Robinia pseudoacacia L, Quercus rubra L., Tilia cordata L., Pinus sylvestris L. In
this ecological zone, all plantations are exclusively of artificial origin and were created
approximately 50-80 years ago (Fig. 1B).

Sanitary dust-absorbing and noise-proof woody plantations of artificial origin,
90-60 years old, and located in the zone of adverse ecological conditions are repre-
sented by woody plantations of the urban and sanitary-protective forest belts (6 plots,
tract of Dnipropetrovsk highway, “Kiltse Sobornosti”, territory of PJSC “ArcelorMittal
Kryvyi Rih”). The plantations are dominated by Quercus robur L., Fraxinus excelsior L.,
Acer negundo L., and occasionally by Ulmus laevis L. It should also be noted that the
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edaphic conditions are characterized by a low level of moisture (except for the planta-
tions of one area due to flooding with technical waters of PJSC “ArcelorMittal Kryvyi
Rih”) and very significant aerotechnological pollution due to their proximity to the mining
and metallurgical enterprises of the city.

Table presents comparative indicators of statistical analysis using the Student’s
t-test for unrelated data on the density of woody plant species tree stands in both
natural ecosystems and anthropogenically modified territories under the influence of
man-made industrial facilities located within the zonal climatic conditions of the Dnipro
Steppe region.

Indicators of statistical analysis using Student’s t-test for unrelated data
on tree density in the study areas

Two-sample t-test with equal variances

Statistical results Indicators N, Indicators N,
Observations of selected tree species 27 27
Main dominant tree stand species 69.73 % 71.99 %
Quercus robur L. 19.72 % 15.51 %
Robinia pseudoacacia L. 19.42 % 8.33 %
Fraxinus excelsior L. 9.63 % 24.31 %
Acer campestre L. 10.41 % 15.28 %
Acer negundo L. 10.55 % 8.56%
Other tree species 30.27 % 28.01 %
Mean value 24.22 16,01
Sample variance 1521.79 696.02
Pooled variance 1108.89
Hypothetical difference between means 0
t-statistics 0.91
P(T<=t) one-sided 0.18
t critical one-sided 1.67
P(T<=t) two-sided 0.37
t critical two-sided 2.01

Note: N, — density of tree species in the areas within the zonal conditions of natural ecosystems; N, — den-
sity of woody vegetation species in areas within the anthropogenic territories

We conducted an analysis of the trophomorphic spectrum of woodland ecosys-
tems. The analysis of tree species of artificial woody plantations of the Kryvyi Rih district
in accordance with soil studies (Eko-Passport of Kryvorizhia, 2017; Savosko, et al.,
2021; Map of geobotanical zoning of Ukraine, 2023, Physical and geographic zoning
of Ukraine, 2023), identified 5 groups of trophomorphs including oligotrophs (undeman-
ding species), oligomesotrophs (relatively moderately demanding), mesotrophs (mode-
rately demanding), mesomegatrophs (relatively demanding) and megatrophs (very
demanding). In the areas of natural forest ecosystems and artificial woody plantations,
which are in relatively favorable ecological conditions, megatrophs prevail in the total
number of species in accordance with classical approaches in calculations of species
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richness (make up 70.81+£0.26 %). The number of oligomesotrophs was much smaller
(21.29+0.02 %). Mesotrophs and mesomegatrophs were even lower, 4.87+0.04 % and
3.031£0.06 %, respectively. Oligotrophs were absent. According to the analysis of the
trophicity of areas with groups of sanitary and water-protective artificial woody planta-
tions, megatrophs make up 35.13+0.38 %, oligomesotrophs — 28.71+0.15 %, meso-
trophs — 17.29+0.12 %, mesomegatrophs — 12.22+0.07 %, oligotrophic species amount
to 6.67+0.03 %. In the selected territory with ecologically unfavorable conditions for
sanitary dust-absorbing and noise-reducing artificial woody plantations, megatrophs
make up 68.01+0.36 %, oligomesotrophs —23.01 + 0.28 %, mesotrophs — 9.01+0.04 %,
mesomegatrophs and oligotrophs are absent (Fig. 2).

A B

Oligomegatrophs Oligotrophs Xerophytes
5% 9% 5%

Oligomesotrophs
5%

Fig. 2. Indicators of the division of woody vegetation adaptation: A — according to nutrition; B — according to
environmental factors

The trophicity of woody plants depends to a greater extent on the characteristics of
the soil cover and the indicators of leaf litter. Therefore, we conducted studies of leaf litter
of woodland ecosystems of the Kryvyi Rih district. The leaf litter of woody plant species of
the Kryvyi Rih district contains from 6.12+0.05 to 18.15£0.09 % of ash substances (10—
11£0.06 % on average), calcium — from 0.075+0.0063 to 0.84+0.012 % (0.37+0.005 % on
average), magnesium — from 0.07+0.001 to 0.28+0.0017 % (0.14+0.008 % on average).

According to numerous studies data, the content of ash in leaf litter is a fairly inform-
ative indicator of the forest ecosystems state (Kim, et al., 2022; Singh, et al., 2023). At
the same time, the level of ash elements demonstrates the type of adaptation of the
woody and shrubby plants to the microclimates of the biotopes of the Dnipro Steppe. In
the ground full loads of ash elements show the intensity of the impact of woody plan-
tation on the soil in the Kryvyi Rih district conditions. Analysis of the results obtained
showed that there is from 4.21 to 8.92 % of ash, with an average value of 7.08 + 2.02
in the leaf litter of artificial forest plantations. Cumulative calculations demonstrate that
the forest ecosystems of Kryvyi Rih produce from 50 to 200 g/m? of leaf litter, with an
average value of 125-130 g/m? annually. Such indexes are typical of deciduous forests,
both in zonal and azonal (steppe landscapes) habitats (Savosko, et al., 2021). The
supply of ash elements (44.38—-72.01 %) and calcium (40.97-50.45 %) from leaf litter
to the soil depends on the botanical and ecological characteristics of tree plantations.
Separate woody plantations within the region are characterized by certain differences
in the ecological state and indicators of leaf litter flows. It should also be noted that this
amount of substances burned to ashes level corresponds to such indicators established
in other industrial regions of Ukraine.
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The use of differentiated approaches to assessing the vitality of artificial woody
plantation, taking into account quantitative indicators of wood reserves, natural condi-
tions and forest productivity, make it possible to model the further process of forest eco-
systems development, determine the objective state of the industrial objects territories
in the land use and the risk of forest fires for further possibility of reducing greenhouse
gas emissions from alternative forest use in the region.

Figure 2A shows the trophic indicators of the economic use of nutrients in the pro-
cess of forest ecosystems growth in the territory of the Kryvyi Rih Mining and Industrial
District. The trophic processes of artificial woody plantations also depend on the charac-
teristics of tree communities (afforestation, reforestation or forest conservation). Results
of the studies on these phenomena can be applied in further implementation of eco-
nomic (wood harvesting) and social projects (ecological and social), taking into account
the degree of public expediency (Fig. 2B).

We conducted an analysis of the physiological and ecomorphic spectrum of woodland
ecosystems according to the level of moisture requirements of tree species (Fig. 2B). As
a result of the analysis, 5 groups of hygromorphs were identified: xerophytes (plant spe-
cies of dry environments), xeromesophytes (tree species that grow in conditions with tem-
porarily insufficient moisture, moderately demanding on the level of moisture), mesoxero-
phytes (tree species relatively adapted to moderately humid environments), mesophytes
(tree species that grow in moderately humid habitats). According to classical approaches
in calculations by species richness mesophytes and mesoxerophytes prevail in the total
number of species (the share of the former species is 36.37+0.25 %, that of the latter —
36.37+0.18 %). The number of xeromesophytes is much smaller — 22.72+0.18 %. The
share of xerophyte species is, accordingly, minimal and amounts to 4.54+0.06 %.

The obtained results confirm the opinion that artificial woody plantations can be an
effective in compensating greenhouse gas emissions. The use of significant adaptive
properties of tree species of artificial woody plantations of the Kryvyi Rih district can
provide an opportunity to reduce public costs by improving forest management at the
sub-national level of the region, with the prospect of implementing projects of artificial
woody plantations to increase the level of carbon absorption in local ecosystems.

Given the crucial environment-transforming role of forest vegetation, it can be
assumed that an introduction of woody-shrub plantations of various species or varie-
ties can give rise to new trophic relationships to increase the stability of artificial woody
plantations in the climatic conditions of the steppe (Lykholat, et al., 2022; Ali-Tavakoli-
Kaghaz, et al., 2023).

In combination with the complex abiotic and anthropogenic conditions of the Kryvyi
Rih district, the centres of urban ecosystems will prolong the stability of the living envi-
ronment for tree vegetation, limit the sharp changes in temperature fluctuations, and
contribute to the improvement of the climatic conditions of the industrial areas of the
Dnipro Steppe.

In order to check the development processes of the possibilities of using artificial
woody plantations of Kryvyi Rih within the Dnipro Steppe in the future, it is promising
to analyze the sensitivity of the physiological stability of forest ecosystems to anthropo-
genic changes regarding the uncertainty of the influence of climatic factors and other
modern risks on the amount of wood growth with a periodicity of 5 years in the region.
The obtained results can be used for monitoring the current state of forest ecosystems
in the conditions of urban landscapes.
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CONCLUSION

The trophic analysis of the species richness of forest ecosystem sites in natural
conditions of the research region and artificial woody plantations in relatively favourable
urbanized conditions showed the predominance of megatrophic and oligomesotrophic
tree species, with the presence of the other three niche types in sufficient quantities.
This contributes to the stability of species diversity at the expense of trophic niches for
the introduction and acclimatization of woody shrub species in the future. There are
certain differences in the trophic spectrum. The appearance of oligotrophs indicates
the possibility of further expansion of the species spectrum of woody vegetation on the
territory of water protection plantation ecosystems of Kryvyi Rih city. The dominance
of megatrophs and oligomesotrophs was found in the ecosystems of sanitary, dust-
absorbing and noise-reducing artificial woody plantations.

Introduced species of woody and shrub plants can be included in the trophic com-
position of artificial woody plantations to strengthen the sustainability ecosystems and
reduce the impact of invasive species in Kryvyi Rih district. Based on the results of this
study, the following species with a high level of survivability and stability, which have
proven themselves for 60 to 120 years in the conditions of technogenic load of the
Kryvyi Rih district of the Dnipro Steppe, can be recommended to be used for the above
mentioned purposes: Quercus robur L., Populus sp., Mérus nigra L., Fraxinus excel-
sior L., Cornus sanguinea L., Ulmus laévis Pall., Prunus spinosa L., Rosa canina L.,
Berberis L., Chaenomeles Lindl.
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OCOBJIMBOCTI BUAOBOIO CKNAAY 3A TPO®PIYHUM AHANI3OM
WTYYHUX OEPEBHUX HACAOXXEHb KPMBOPI3bKOIO
FMPHUYHO-NMPOMUCITIOBOIrO PANOHY

Makcum Keimko'?, OneHa Jluxonam?®,

TemsHa Jluxonam', Muxaiino Nony6ee*, FOpit JlTuxonam'

' AHinposcbkuli HauioHanbHUl yHisepcumem imeHi Onecsi [oH4Yapa

npocr. [azapiHa, 72, AHinpo 49010, YkpaiHa

2 Kpusopisbkuli OepxxasHull nedazoeziyHull yHisepcumem

npocri. YHisepcumemcbkul, 54, Kpusut Pie 50086, YkpaiHa

3 YHisepcumem mumHoi cripasu ma c¢biHaHcie, syn. B. BepHadcbkoeo, 2/4, [Hinpo 49000, YkpaiHa

4 HaujoHanbHul yHisepcumem 6iopecypcis i npupodokopucmyeaHHs YKpaiHu
syrn. [epoie ObopoHu, 15, Kuis 03041, YkpaiHa

Bctyn. BuBYEHHs1 TpodidHMX OCOGNMBOCTEN BUAIB, WO YTBOPHOKOTL LUTYYHI
OepeBHi HacamXeHHSA aHTPOMNOreHHO 3MIHEHNX TepuTopin cteny [Hinpa, € akTyanbHUM
3aBAaHHSM ficCO3aXUCHOro Ta cagoBO-NapkoBOro rocnogapcTea [HINPOBCHKOro perioHy.
OG’exTOoM AocnimkeHHs 00paHo WTYYHI AepeBHi HacamkeHHs Kpuoro Pory, siki pos-
TalloBaHi B KOHTPACTHUX €KOMNOriYHMX YMOBaxX i € OCHOBHMMW PI3HOBMOAMMU LUTYYHUX
OepeBHO-YarapHMKOBMX HacamXeHb perioHy. Lle 06’ekTn cagoBo-napKoBOro rocnogap-
CTBa, CaHiTapHO-TirieHIYHi, BOOOOXOPOHHI Ta MiCbKi NiCO3aXMCHI ypoumLla.

MaTepianu Ta meTogu. [1na OOCArHEHHS MOCTaBEHOT METU | BUKOHAHHSA NocTasne-
HUX 3aBAaHb BMKOPWUCTOBYBAsu Taki METOAM: ficoBa Takcauid; diToOLeHOMNOrYHNA, AeH-
OpOororiyHuin Mmetoau; obnik geHagpodriopn, BU3Ha4YeHHSA iToMeniopaTuBHUX i pekpea-
LiMHMX OYHKLIN AepeBHUX YrpynoBaHb, a TaKoX XUTTEBOIO CTaHy AePEBHOI POCIMHHOCTI;
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nsowa fMCTKOBOI MOBEPXHI, KifbKICTb IUCTKIB Ha MOAENbHUX Tiflkax; aHaniTuko-ctaTuc-
TUYHI MeToaM 06pobKM MaTepianiB Ans aHarni3y ekcnepMMeHTanbHUX JaHNX.

PeaynbraTu. JlicoBi ekocuctemmn Ha TepuTopii KpMBOpi3bKOro ripHUY0-meTanyprini-
HOrO perioHy po3TalloBaHi oy»e HepiBHOMIpHO. BoHM 30cepemkeHi nepeBaxxHo B Gepe-
rax pivyok, fiCO3axMCHUX HaCamKEHHSX, LTYYHUX HACamKEHHAX 3aXUCHUX TEPUTOPIN
HaceneHunx NyHkKTiB. JlicucTicTb Ha pisHUX Teputopisx KpuBoro Pory mae 3HauHi Big-
MiHHOCTI. BiH He gocsarae onTMMarnbHOro PiBHS, KOMM NiCU HanbiNbL NO3UTMBHO BMSN-
BalOTb Ha KNiMar, I'PyHTW, BOOHI pecypcu, NOM SKLLIYIOTb HAchnigKn eposiiHNX NpoLECiB,
a TaKoX 3pOCTaHHSA BUPOOHMUTBA OepeBMHU. Ha cenekuilHii OCHOBI NepCrnekTUBHUM
i aKTyanbHMM € CTBOPEHHS JliCOHaCiHHEBOI 6a3n AepeBHUX Mopia, sika 3abe3nevnTb 3Ha-
YHe NigBULLIEHHS He TiNbKM NPOAYKTMBHOCTI, @ 1 GioNoriyHol CTIMKOCTI LUTYYHUX AepeB-
HUX HacagXeHb A0 KNiMaTUYHUX | aHTPOMOreHHO 3MIHEHUX YMOB PETiOHY.

BUCHOBKK. Tun eKOnoriyHol CTPYKTYypuM BU3HAYaBCHA CBITIIOBOK Ta TPOQIYHOM
CTPYKTYPOI HacapKeHb i TpuBanicTio 1l cepeoBULLENepeTBOPOBANbHOI Ail Ha I'pyH-
TOBO-efadiyvHi yMOBUM TepUTOpIl.

Knro4oei cnoga: WTy4YHi AepeBHi HacagpKeHHs, MexaHiaMn TpoidHOT aganTauil,
cTenoBi ymoBu [Hinpa, NpoMuUCIIOBI TepwuTopii, HOBI JliCOBI
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