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[IpencraBieH OMbIT MPUMEHEHHS JIAHAMA(THOTO NOJIX0/a B ONTHMH3ALMN CUCTEMBI 3€MIICTIONB30BAHHS TEPPUTOPHI
ANBIHICKO-CyOaIBIINIICKOTO BEICOKOTOPhs YepHOTOPHI B Mpeienax 3akapnaTcKoi aIMHHUCTPATUBHOM 00JIaCTH B Ka4eCTBE
TIOJIOHUHCKOTO X03sicTBa. Ha OCHOBE yCTaHOBJICHHBIX HAMHM OCOOEHHOCTEH JIaHAMIAQTHON OpraHU3alii BHICOKOTOPHON
TEPPUTOPUU U CBOMCTB LIEJIOCTHBIX I€OKOMILIEKCOB HopHOropsl Ha npumMepe kiroueBoro ydacrka Illewmryn — Ilerpoc,
a TaKkXKe 3aKOHOMEPHOCTEH PacIpOCTPAaHEHHUsI HETATUBHBIX MPHPOAHBIX MPOLECCOB OBIIN OIpE/IENICHBI ITIABHBIE OYaru
W MaciuTadbl BIMSHHUS OOBEKTOB IOJIOHWHCKOTO XO3SICTBAa Ha KOHKPETHBIE NPUPOIHBIE TEPPUTOPUAIBHBIE KOMIIJIEKCHI
ypoBHs ypouuina. C yderom nanamadTa yCIOBHO pa3/ielIeHbl BBICOKOTOPHbIE IPUPOIHBIE KOMIUIEKCHI M HCKYCCTBEHHO
c(OpMHUPOBaHHbIE TACTOUIIHBIC YTO/bsI JIECHOTO CPETHETOPHOTO sipyca. B Xoze nccnenoBaHuil onpeeneHsl KpymHen-
IIKe MOJOHUHBI BBHITOHHOT'O THIIA B OKPECTHOCTSIX KirtodeBoro yuactka Illenryn — [Terpoc, ocobeHHOCTH MX pa3MeleHunst
1 QYHKIMOHUPOBAHMS, a TAK)KE MACIITa0b! IPUBIICICHHUS BHICOKOTOPHBIX YPOUHIII, KOTOPBIE TAKXKE HCIOIB3YIOTCS B XO-
3sTACTBE KaK MAcTOMIIHBIC Yro/Ibsi. AHAIN3 MOP(OIOrNIECKON CTPYKTYPbI BEICOKOTOPBSI TO3BOJIHMII YCTAHOBUTH 3aKOHO-
MEPHOCTH OPTaHU3alMH MPUPOJHBIX KOMIUIEKCOB, BBIPAKAIOIIUE CBOWCTBA U DKOJOTMYECKOE COCTOSHUE ITOJOHUHCKUX
MAaCTOMIIHBIX YTOWH, U pa3paboTaTh pEKOMEH/IAINH 110 ONTHMHU3ALMHI TTOJIOHHHCKOTO XO3SIHCTBA KaK OCHOBHOTO 3eMJIe-
I10JIb30BaTEIsl BBICOKOTOpbsl YepHOTOpBI.

Knrwouegvie cnosa: nannmadTHas CTpykTypa; UepHOoropa; alpnuiCKo-Cy0aIblnuiickoe BBICOKOTOPbE; 3eMIIETIONB30Ba-
HUE; ONTHUMU3aLUs; TOJIOHNHCKOE X034HCTBO.
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The article presents the experience of using the landscape approach in optimizing the land use system of the al-
pine-subalpine highlands of Chornohora in the borders of the Transcarpathian region, the quality of the pasturage. On the
basis of the features of the landscape organization of the mountainous territory and the properties of the integral geo-
mapplexes of Chornohora, on the example of the key-site Sheshul — Petros, as well as regularities of the distribution of
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negative natural processes, the main centers and scale of the influence of the pasturage objects on the specific natural
territorial complexes of the level of the tract were determined. On the landscape basis there are conditionally distinguished
highland natural complexes from artificially developed pasture lands of forest middle level tier. The largest field pasturing
type in the vicinity of the key area of Sheshul — Petros, the features of their placement and functioning, as well as the
extent of attracting highland tracts, which are also used in the economy as pasture land in our research. The analysis of
the morphological structure of the highlands made it possible to establish regularities of the organization of natural comp-
lexes, which express the properties and ecological state of the polonina pasture lands, and to develop recommendations
for optimization of the pasturage as the main land useage of the highlands of Chornohora.

Keywords: landscape structure; Chornohora; alpine-subalpine highlands; land use; optimization; pasturage.

Introduction

The key to the stable functioning and economic development of the state is the efficient usage of all natural
resources that can meet the needs of the population and can reach national goals. At the same time, the issue
of preservation of the environment arises, because the environmentally safe usage of the resources contributes
to the long-term development, reduction of the degree of exhaustion and the possibility of transferring it to the
next generations.

A particularly valuable resource of the Transcarpathian region is the alpine-subalpine highlands, which is
timed to the maximum hypsometric levels of the mountain ranges of the Ukrainian Carpathians, the highest
of which is Chornohora. The territory of the highlands is the main place for conducting the pasturage for local
population and recreation, as well as an integral part of the nature-protected objects of the highest level of the
heritage (the Carpathian Biosphere Reserve (CBR)), which emphasizes the value and necessity of preserva-
tion. There is a tendency to reduce the number of lands of high-mountain pastures as a result of overgrown
forest over the last decade, in the structure of agricultural land of the Rakhiv district of the Transcarpathian
region. In this case, it is expedient to establish the territory of «just high mountain» and its conditional separa-
tion from the artificially developed pastures of the forest middle mountains tier.

Topicality of research

For a thorough study of the alpine-subalpine highlands of Chornohora, it is necessary to apply a land-
scape approach that will make it possible to establish the morphological structure and properties of integral
geocomplexes, the patterns of the proliferation of negative natural processes, the present state and depth of
anthropogenic modification, as well as the centers and scale of the impact of specific objects of polonina
farms. The peaks of the mountains and the surface of the ridges are covered with grass, shrubs and moss-lichen
vegetation, which are located above the upper limit of the forest and are used as pasture in the Ukrainian Car-
pathians are called «polonina».

Comprehensive analysis of the highlands of Chornohora on the basis of the landscape approach will allow
the development of an individual set of measures to optimize the management of the pastoral economy as the
main type of economic use of high mountain geocomplexes in the final stage. Similar ecological and landscape
studies of the highlands have not been conducted before, therefore, the results of the analysis will be useful for
optimizing the system of land usage, primarily in the form of a justification for the allocation of certain tracts
of pasture land in the management and conservation of deeply modified tracts.

Analysis of recent research and publications

A detailed study of the issues of optimizing the land use system of the alpine-subalpine highlands of
Chornohora landscape with the use of the landscape approach was not carried out before.

Instead, some studies related to the issues of the proper management of the pastoral economy (E. Egan [1],
M. P. Tivodar [2], V. M. Klapchuk [3]), the consequences of its influence on the ecological state of geo-
complexes and vegetation dynamics (K. A. Malinovskii [4; 5], M. Troll and . Sitko [6; 7], I. B. Koinova,
I. M. Rozhko [8]). Study of the structure of the land of regional physical and geographical units and separate
natural territorial complexes of the Ukrainian Carpathians, including the Chornohora landscape, was conduc-
ted by A. V. Melnyk [9]. His research on land use mainly concerned the analysis of the factors of anthropogenic
modification of landscape complexes and their ecological status, as a consequence of the structure of land and
the nature of land use [9]. The authors of this article [10] also analyzed the current state of economic use, the
problems of using high-mountainous natural territorial complexes and the structure of land in high mountains
of the Chornohora landscape.
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The first information about the peculiarities and genesis of natural territorial complexes of the alpine-subal-
pine highlands of Chornohora within the Transcarpathian region is presented in the work of G. P. Miller [11],
who carried out a comprehensive landscape analysis and made the landscape map of Chornohora at the level
of highlands and complex tracts. The morphological structure of the alpine-subalpine highlands of the Chorno-
gora landscape at the level of types of terrain is presented in the work of K. I. Gerenchuk, M. M. Koynova,
P. M. Tsysy [12]. Later, the features of the landscape structure on the territory of the studied key area were
partly disclosed in the analysis of the landscape structure of the Ukrainian Carpathians [9; 13; 14], Transcar-
pathian region [15]. Particular attention deserves the work of G. P. Miller [16], in which he introduced the
scheme of separating the strings, highlands and sectors in the form of a transect from the White Tysa river to
the Lazeshchyna river through the central part of our key area Sheshul — Petros [16]. The structure of the land
of high mountains of the Chornogora landscape was also carried out by some authors of this article [10].

Setting objectives

Natural territorial complexes of the alpine-subalpine highlands of Chornogora are characterized by consi-
derable diversity and a peculiar combination of the expressed morphological structure. Much of the highlands
are widely used in the economy, which is often accompanied by the destruction of soil and vegetation cover, the
development of negative physical and geographical processes, which makes worse the quality and ecological
stability of high mountain geocomplexes. Significant use of tracts of highlands as natural pasture lands requires
monitoring of their ecological status, degree of modification and opportunities for further use. Therefore, the main
task of our study is to optimize the land use system of the alpine-subalpine highlands of Chornohora as a manage-
ment of the pastoral economy based on regularities of the landscape organization of the territory.

Materials and methods

Application of the landscape approach in optimizing the land use system of the highland area implies the
establishment of interconnections and the functioning of individual structural units. On the basis of spatial
relationships between natural territorial units, five main types of landscape-territorial structures are identified,
which together define the main features of the landscape territorial organization as a whole and the possibility
of solving the overwhelming majority of practical problems of rational land use. These relationships and their
corresponding types of landscape-territorial structures (LTS) are positional-dynamic, paragenetic, basin, bio-
centric-network and genetic-morphological [17]. The strongest interrelationships, and therefore, the highest
stability, are characteristics of genetically related geocomplexes, which are characterized by a certain process
of formation and development, an integral combination between components and the same ability to counter
anthropogenic load. This is especially important in the study of high mountain natural complexes. Therefore,
in our opinion, the identification and study of high mountain natural complexes is a priority from the point of
view of their genetic affiliation for the purposes of land management. Based on these positions, we consider
it expedient to use the genetic-morphological LTS as our one, which is best suited for studying the landscape
structure of the alpine-subalpine highlands.

According to A. G. Isachenko scheme of the hierarchy of natural territorial complexes of the local level is
as follows: facies — under tract — tracts — terrain [18]. The landscape structure is added to the structure of
the mountain landscape, such as range, altitude (analogue of the terrain, expressing altitude landscape tiers)
and sector [19].

In our opinion, for the practical tasks of land management, the greatest interest in the geosystem of the local
level is lower tracts and tracts, because the basis of their isolation lie purely internal landscape and environ-
mental factors, and the size of economic lands, their zones of influence are compatible with the geosystems of
this level. Therefore, their analysis is most needed for solving practical tasks of land management [17].

Emphasizing the peculiarity and complexity of the morphological structure of the highlands as the object of
our research, as well as the complex of applied aspects and tasks set for optimization of the land use system,
the theoretical and methodological basis of our research served the position and methods of field landscape
mapping of mountain landscape studies developed by G. P. Miller in 1974 [16; 20].

The study of the landscape structure of the alpine-subalpine highlands of Chornohora within the Transcar-
pathian region was carried out at the key site Sheshul — Petros. They took place in three stages: preparatory
(pre-field), field and chamber. At the preparatory stage, a map-hypothesis was created on a key site, the initial
data for which the existing maps and diagrams [9; 11; 13; 16] were used, and the branch maps (geological,
geomorphological, maps of the quaternary deposits) were used for making the conclusion [21; 22], and soil
survey materials [23], Google Earth cosmic photos (2015), etc. were used. For the complete analysis of the key
area relief, the vectorized topographic scale of scale 1 : 25 000 was vectorized and a digital model of relief was
created, which formed the basis for constructing thematic maps: steepness and slope exposures. When deve-
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loping the map of the earth’s steepness, the degree of G. P. Miller [16; 20] was used, namely: less than 3° — very
slope; 3—6° —slope; 6—9° — slowfalling down; 9—12° — falling down; 12—15° — strong-burning; 15-30° — steep;
30—-45° — very steep; more than 45° — precipice.

During the field stage, we conducted field landscape mapping of natural complexes according to the method
of G. P. Miller [16; 20], objects of which were geocomplexes of all levels of the morphological structure:
range, highlands, sectors, and especially tracts. At the departmental stage of the study, the results of their field
landscape mapping were processed, and the materials obtained in the course of complex landscaping studies of
facies, the laying of a landscape map on a key plot at the scale of 1 : 25 000 and a legend to it were carried out.

Results and discussion

The landscape of Chornogora is integral, clearly expressed in the relief and the highest mountain range of
the Ukrainian Carpathians. It extends from the Black Tisza river to the southeast to the Black Cheremosh river.
On the main ridge of Chornohora there is a watershed between the basins of the Prut and Black Cheremosh ri-
vers on the one hand and the Black Tisza and White Tisza on the other. At the same time, the boundary between
the Ivano-Frankivsk and Transcarpathian administrative regions passes along the watershed. Within the Transcar-
pathian region, Chornogora is located in the outskirts of the Rakhiv administrative-territorial area, the area of
which is 1892 km’, and occupies about 344.5 km” (18.2 % of the district’s area). The landscape of Chornohora
from ancient times was at the heart of the spiritual and economic life of the hutsul region.

According to the physico-geographical zoning of A. V. Melnyk, the Chornohora landscapes are the part of
the Svydovets-Chornohora district of Vysokogorno-Polonin region [9]. The highest gipsometric level in the
morphological structure of the Chornogora landscape is occupied by high-mountain geocomplexes, which are
confined to massive ridges and their spurs, composed predominantly of solid sandstones. In the course of land-
scape studies, it has been established that the high mountains of Chornogora are represented by two fragmen-
ted fragments that extend from the northwest to the southeast. Most of the high mountains of Chornogora are
confined to the main ridge, which stretches 25-30 km in the southeastern direction from Goverla to the city of
Pip-Ivan Chornohirsky. The second fragment is located in the area of Petros and occupies an area of 14.9 km’.
This site is a model in our research, since most of it is part of the CBR and retains traces of significant anthro-
pogenic load of ancient economic use and modern recreation.

The territory of the key site Sheshul — Petros is located in the northwestern part of the alpine-subalpine
highlands of the Chornohora landscape within the Transcarpathian region. It is a continuation of the Main range
Chornohora, which turns from the top of Hoverla (2060.8 m) to the west to the peak of Petros (2020.2 m), from
which the spine branching in two directions: a small part — in the northwest, and most of it — in the southwest.
At the same time, the orographic axis of this territory has a southwestern orientation in the direction Petros —
Sheshul (1727.8 m) — Menchul Kvasivsky (1305.2 m). In this direction there is a decrease in the maximum
heights from 2000 to 1600, the average height is 1750—1800 m above sea level (a. s. L) (fig. 1).

Complex combination of forms of relief of the key plot and associated with these forms of morphologic
units of the alpine-subalpine highlands is the result of petrographic and lithologic features of geological breeds
formed as a result of peculiar development of the geological foundation of the territory as a leading factor in
the formation of the landscape structure.

Characteristics of the natural territorial complexes of the alpine-subalpine highlands of Chornohora are
difficult accessibility, significant temperature variations, and the dismemberment of the relief. Therefore, his-
torically, the following types of economic activity are made: high-mountainous natural pastures for livestock
farming (pasturage economy) and recreation, which together with environmental protection activities are de-
cisive in the structure of functional use of the territory [10].

The most negative anthropogenic impact on the highlands of Chornohora is the exploitation of geocom-
plexes in the pastures of pasturage farm. Polonina is characterized by a cold and humid climate, a short and
rainy vegetation period, a long and snowy winter. The total area of the valleys in the eastern part of the Car-
pathians is about 50 thousand hectares, including in Chornohora (including areas of the Chornogora estuary
within the Ivano-Frankivsk region) — 16 thousand hectares [5].

Nevertheless, in recent decades the capacity of the pasturage farm has significantly decreased as a result
of a significant reduction in the livestock population of the local population. Analyzing the composition of
agricultural lands in Rakhiv district for 2011-2016 (table 1), it was revealed that quantitative indices of pasture
are characterized by considerable dynamics (although data are not isolated separately for Chornohora, but
they express a general tendency). Of all pastures, the status of mountainous have pastures of more than 71 %.
According to table 1, the lands of mountain pastures decrease in their areas. If from 2011 to 2012 their area
decreased by 0.77 hectares, then from 2012 to 2013 this figure already became 2.99 hectares. Such indicators
may show a reduction in the capacity of the polonina farm and the development of the process of restoring
natural landscapes in the forest belt [10].
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Fig. 1. Hypsometric map of key area Sheshul — Petros

Table 1
Composition of farming land of Rakhiv district
) Area of agricultural land, ha
Farming land
2011 2012 2013 2014 2015 2016
Tillage 1990.4312 | 1990.5312 | 1990.5312 | 1989.8673 | 1872.6510 | 1872.6510
Gardens 190.3796 190.3796 190.3796 190.3796 216.080 1 216.080 1
Hayfields 19199.4716 | 19199.0899 | 19 199.0899 | 19 198.3399 | 19 167.7969 | 19 166.167
Total 14281.3092 | 14280.4743 | 14 277.4864 | 14277.4864 | 14242.1112 | 14 242.1112
Pastures ;
. Including e 3539 | 10267.6040 | 10264.6161 | 10264.6161 | 10264.6161 | 10 264.6161
mountain
Under the farmstead 96.8522 97.0927 97.0310 96.669 5 93.0456 93.3286
buildings yards
Under the farmstead 4789553 | 4789553 | 478.8671 | 4788671 | 4267862 | 426.7216
roads and stringer
Others 1.2200 1.2200 1.2200 1.2200 2.3487 23487
Total 36238.6191 | 36237.7430 | 36234.6052 | 36232.8298 | 36 020.8197 | 36 019.4082

Source: [10].

As a confirmation of the reduction of the Chornohora pastures, the results of the study of the state of the
pasturage economy in the western part of the highlands of the Chornohora landscape in the spatial-temporal
aspect, its impact on the ecological state of the geocomplexes and the dynamics of the upper boundary of the
forest conducted by the Polish scientists M. Troll and 1. Sitko [6; 7]. These studies also prove that the polonina
farm is closely related to the high altitude of the steep-sloping erosion-denudation forest middle mountains,
which is hypsometrically lower.
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In the boundaries of the forest zone, buildings (blocks, stools, fences) of the pasturage economy are located
as a result of the need for access to wood for the construction and logging of wood, as well as better protection
against adverse weather events. On the ground, deforestation, increasing the secondary (after-forest) meadows,
is mainly used for harvesting hay and grazing livestock. According to E. Egan, «the Carpathian hills were once
virgin olive trees. Those [hutsuls], which eradicated the forest and created a land here»' [1, p. 39], it can be
argued that artificial expansion of areas for grazing took place already in the 18" century. Only a small part of
the pasture is located in the vegetation zone of natural alpine meadows; instead, most were created by puri-
fying subalpine shrubs and forests [6]. That is, the alpine-subalpine highlands of Chornohora are used in the
pasturage economy mainly as pasture, and then fragmentary. Therefore, the main task of optimizing the land
use system of the alpine-subalpine highlands of Chornohora is to establish the main cells and specific geocom-
plexes, which undergo periodic loading and determine their current state.

The mountains and vegetation belts of the mountain range are divided into two types: the first type of val-
leys is located only in the sub-alpine zone, the second — in the sub-alpine and alpine zones [5]. According to
this classification the mountains of the Chornohora massifs belong to the second type, the peaks of which
exceed 1800 m a. s. 1., on which the alpine belt of vegetation has been formed.

The grazing of livestock directly on the alpine-subalpine meadows of Chornohora is accompanied by a de-
crease in biomass through eating and dredging, a change in the species composition of vegetation, the destruc-
tion of turf, the creation of micropores and potholes, consolidation of soil, increased erosion processes, etc.
In intensive grazing of cattle from ecosystems regularly withdraw an essential part of primary production.
As a result, not only the composition of the biota changes, but also the amount of dying phytomass, which
enters the biological cycle, changes the structure of the soil, decreases the flow of nutrients into the soil.
The effects of such influence sometimes do not appear immediately, but the effect is superimposed and leads
to significant degradation processes, mainly in the case of intensive grazing [8].

The grazing is carried out along the Chornohora main dividing range, in the pasturage around Petros, such as
Menchul, Konets, Sheshul, Garmenskaya, Govcheskaya, Stupi, Shumensk and others. The grazing takes place
mainly in the buffer zone of the CBR, but is often observed in the reserve area on the slopes of the city of Turku,
Gutin-Tomnatka and in the brown lake Brebenscule. This is a consequence of the imperfect zoning of the CBR
territory and a significant disagreement with the functioning of local areas.

Based on our studies of the landscape structure of the northwestern part of the alpine-subalpine highlands
of Chornohora, on the example of the key site Sheshul — Petros, the landscape confinement of the pasturage
to the geocomplexes from the highest morphological units (sectors and localities) to the lowest (simple tracts
and ridges) is established.

As a result of the orographic impact on the redistribution of heat and moisture within the highlands, the
landscape sector can be traced. The consequence is the domination of meadow vegetation in the tracts of the
sector of the southwestern macro-slope and the predominance of the juniper-green-eyed curvature in the tracts
of the sector of the northeast macroslope. Such a distribution of plant cover is enhanced by anthropogenic
activity. The slopes of the southwestern sector, which receive more solar heat and precipitation for growing
vegetation, which also contributes to the regeneration of arid vegetation, as the main feedland of the valleys,
are widely used as pasture land in the pasturage farm. This contributed to a significant degradation of the
vegetation and significant destruction of the subalpine curvature. Instead, tracts of the northeastern sector are
found mainly in the beds of the heads and are characterized by greater steepness and domination of the shrubs,
which makes it difficult and sometimes impossible to use them as pastures.

It was established that the largest mountain valleys in the outskirts of the key area of Sheshul — Petros,
which use the breeding type of cattle, are Menchul, Konets, Sheshul, Garmenskaya, Govcheskaya, Stupi,
Shumensk. Under the influence of the Menchul valley there are tracts: weak and hilly (6—12°) weakly convex
surface of the spurs, steep (15-30°) convex spurge vertices, steep (15-30°) slopes of western and northwest
exposures, declining and strongly-dead (9-12°) step slopes of the southwest exposition, steep (15-30°) slopes
of southwest expositions, and others.

As the pastures of the valleys, the end uses tracts: the steep slopes of the west and northwest exposures,
steep and very steep (15—45°) slopes of the drainage basins of the southern and southwestern expositions, steep
and very steep (15—45°) slopes of southern and southeast exposition, steep and very steep (15—-45°) slopes of
drainage basins of southeastern and eastern expositions with processes of linear erosion, etc.

One of the largest mountain polonina, which is located in the middle of Chornohora, but used as pasture
tract highlands is Rogneska. Geocomplexes are used as pasture lands: steep (15-30°) slopes of southwest ex-
positions, steep (15-30°) slopes of western and northwest exposures, steep (15-30°) wavy slopes of drainage
reservoirs of western exposition on shoulders geological layers, loose and weakly flaccid (3—9°) surfaces of the
moraine-feathered bottom of the carcasses, as well as weak-fall and drops (6—12°) of weakly convex surfaces
of the spurs and weakly convex ridges of the jagged surfaces.

"Hereinafter translated by M. K.
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One of the largest mountain polonina in the vicinity of Petros is the Garmanets polonina, which is located
on genetically distinct tracts, than the rest of the mountain valleys of the key plot. The main part of polonin’s
buildings (the local name «the stilo») is located in the tract of loose and weak-fall (3-9°) surfaces of the mo-
raine-feather-bed bottoms of the waves of wavy surfaces of loam-boulder furrow moraines. As a consequence
of the management of the tract of the moraine-clinging bottoms of this strata is characterized by significant
anthropogenic modification, the destruction of mountain-pine curvature and the spread of secondary meadow
whitewashed wilderness and horse radish. As a result of the annual livestock grazing, permanent paths of
wood are formed, along which partially (in places completely) the turf is destroyed, numerous micro beds and
potholes are formed, which intensify erosion processes. As grazing lands of the valleys, besides the neigh-
boring tracts of steep (15-30°) dismembered slopes of the moraine-bearing bays, the tracts are used: steep and
very steep (15-30°) slopes of southern and southeastern expositions, steep (15-30°) convex spurs of vertices,
as well as tracts of middle-highland belt.

A similar influence of pastures from the valleys of Stupa and Serilivka is experienced by the tracts of the
bottoms and walls of the carcasses, and especially the tracts of the precipitated surfaces of the besieging walls
of the right-handed beats on the shoulders of the strata. Specialization of these valleys is oriented on sheep
breeding, but the approach to organizing grazing is significantly different from the previous ones. It consists
in the alternate use of mountain polonina, depending on the condition of the forage base and weather condi-
tions. That is, the valleys of Stupi, Serilivka and several smaller ones do not function simultaneously and are
used in fact by one economy. The nature of the economy is reflected in the local name of the polonina of this
type — «stayay, that is, the place of parking. This type of organization of the pasturage contributes to reducing
the concentration of loading on the geocomplex, the best restoration of biomass, reducing the depth of modi-
fication of the complex, etc.

Most of the territory of the highlands of the Sheshul — Petros site uses region of Shumensk for grazing. In the
past it was formed of Lower, Medium and Upper parts of the stila. Polonina specializes in cattle grazing. Al-
though the whole polonina is located in the middle mountains, where a large part of the pasture land is also found,
but annually uses high-altitude natural complexes as a raw material base for biomass: steep (15-30°) slopes of
the Southwest exposure and steep (15-30°) slopes of the drainage basins of the northwest and southwestern ex-
positions. As a result of the pasturage economy in the tracts involved, the belt of subalpine crookedness has been
significantly destroyed and the development of erosion processes has taken place.

Recommendations

The cessation of the destruction of the structure of the alpine-subalpine phytocoenoses of the high-moun-
tainous georgetal complexes of Chornohora can be achieved due to the strict separation of forests from pas-
tures and the observance of special rules of management in them. Until recently, the main reason for such rules
was the introduction of graft forage system as the basis of rational pastures in the mountain polonina, but due
to the decrease in livestock and the general decline of the pasturage farms, the need for it has lost its relevance.
Optimization of the land use system is reduced to the dispersion of the load of the pasturage economy on the
geocomplex. This can be achieved by dividing the capacity of individual mountain valleys in pasture lands and
infrastructure (sheds, residential buildings) of non-functioning mountain valleys, thus achieving the optimal
number of livestock.

The restoration of the forest cover in the middle of the mountains in the vicinity of abandoned valleys
should be accompanied by cleansing from the young, because from an economic point of view, due to the con-
siderable distance of these lands, it is not economically advantageous to transport wood, but these pasture lands
are an important part of the feed base and a prerequisite for the development of the economy in the province.
Now there is a danger of losing pastures located in the middle reaches, which are in contact with tracts of the
alpine-subalpine highlands and are an important raw material resource and feed base.

To maximize the effect of the concentration of polonina farms, it is advisable to conduct a study of the pre-
sent state and anthropogenic modification of natural highland complexes. After all, in view of the nature-con-
servation purpose of most of the highlands, it is not appropriate to involve valuable geocoples or territories
with primary vegetation in operation. In addition, for harmonious development and ecologization of the tra-
ditional pastoral economy, it is appropriate to combine it with recreational activities, limiting livestock, but
attracting tourists to visit the pasturage farms.

Conclusions

The main economic component of the land use system of the alpine-subalpine highlands of Chornohora
within the Transcarpathian region is the polonina farms, which uses high-altitude geocomplexes mainly as pas-
ture lands. Optimization of the pasturage economy is based on the genetic-morphological landscape structure
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with the application of the landscape approach. The analysis of the morphological structure of the highlands
made it possible to establish the regularities of the organization of natural complexes, which express the pro-
perties and ecological state of the polonina pasture lands.

In the course of our researches it was established that the largest polonina in the outskirts of the key area
of Petros, which uses the curried type of grazing of cattle, are Menchul, Konets, Sheshul, Garmenskaya, Gov-
cheskaya, Stupi, and Shumenskaya. The greatest influence of the pasturage is experienced by natural territorial
complexes, which are located within a radius of 1-2 km to the valleys, the placement of which tends to the up-
per limit of the forest, with a slightly lesser impact of the economy, geocomplexes that are located at distances
of more than 2 km and tourist routes.
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