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1.7.	LANDSCAPE	TIERING	AND	ITS	FEATURES	(M. Karabiniuk)

The interaction and relationship among natural components (rocks, 
air masses, water, vegetation cover, etc.) lead to the formation of integral 
natural units on the earth surface, which in geographical science are called 
natural territorial complexes (landscape complexes, geocomplexes) (Her-
enchuk, 1968; Melnyk, 1999; Hrodzynskyi, 2005; Karabiniuk, 2020). Their 
functioning and development mainly depends on internal and external 
factors, among which an important role is played by climatic conditions. 
Sharp climatic changes at various stages of the development of Zakar-
pattia’s landscapes impacted the specifics of the formation of landscape 
complexes and determined their main features, which were changing in 
the process of evolution. Therefore, the recent trends of climate change in 
Zakarpattia Region and the Carpathian region in general affect the current 
state and development of landscapes, whose functioning and geoecological 
state strongly depends on the interaction and influence of climatic factors 
and progressive anthropogenic loading.

The landscapes of the mountainous part of Zakarpattia Region were 
formed mainly in the conditions of dominance, in the geological substra-
tum, of sandstone-argillite flysch, highly fragmented mountain relief and 
vertical differentiation of hydro-climatic conditions, which together de-
termined the principal morphological features of landscape complexes 
of various ranks. The landscapes of the plain part of the oblast are char-
acterized by accumulative and erosional origin, whose development is 
closely related to the evolution of the Carpathian mountain system. As 
a result, over 85 % of the territory of the oblast is characterized by a 
mountainous relief with a system of mountain massifs (Chornohora, Svy-
dovets, Borzhava, etc.), steep ridges and their spurs, which are dissected 
and separated by deeply incised river valleys of the Tysa’s tributaries 
(Fig. 1.7.1.). 
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Fig. 1.7.1. Hypsometric Map of Zakarpattia Region (prepared by the author)

The landscapes of mountainous areas differ significantly from those 
of plain areas in the level and nature of the landscape organization. There-
fore, an important aspect of our research is the use of the genetic approach 
in exploring the current state and development of the landscapes of Zakar-
pattia Region, which makes it possible to determine the spatial features 
of forming and locating geocomplexes of different genesis, as well as to 
analyze the contemporary landscape structure. In general, the landscape 
approach of the research involves the analysis of a continuous-discrete ge-
ographic envelope, via the prism of natural complexes of different ranks, 
which are directly located in a holistic landscape system, uniting natural 
territorial complexes of lower orders while simultaneously being a constit-
uent part of the landscape unit of higher order (Melnyk, 1999; Hrodzynskyi, 
2005).

Contemporary manifestations of global changes in the climate of the 
Ukrainian Carpathians have been repeatedly corroborated (Karabiniuk, 
Shuber, 2019; Karabiniuk, Markanych, 2020) and are relevant in view 
of studying the landscape organization of the cross-border territory of 
Zakarpattia Region. Changes in climatic conditions affect all dynamic pro-
cesses and functioning of landscape complexes, circulation of substances, 
development of physical and geographical processes, etc. To the main mani-
festations of changes in the climate of mountainous regions belong changes 
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in the features of altitudinal belting and disruption of landscape layering, 
which is one of the main geographical patterns of landscape differentiation 
of mountain systems (Кarabiniuk, 2020).

There is no unanimous and clear understanding or interpretation of 
the notions of landscape tiering and landscape tiers in geographical science. 
According to H. Miller et al. (2002), landscape tiering manifests itself both 
at the regional level of landscape differentiation – through the layered ar-
rangement of mountain landscapes, their referring to separate parts of a 
certain (low-mountain, medium-mountain or high-mountain) tier of the 
mountainous country, with which the formation of physical and geographi-
cal or landscape areas in the mountains is associated, as well as at the local, 
or intra-landscape level – through the differentiation of landscapes into 
morphological units (landscape layering within the landscape is shown via 
high altitude areas). 

The study of the vertical differentiation of the landscapes of the 
Ukrainian Carpathians and Zakarpattia Region, in particular, testifies to 
the complex essence of landscape tiering, which expresses the altitudinal 
change of natural components and integral landscape complexes. Taking 
into account the complex features of the landscape tiering, it is clear that 
in different parts of the mountain system, there is the differentiation of 
individual natural components (relief, vegetation, climate, etc.) and their 
altitudinal limits are not always correlated (The Nature of the Ukrainian 
Carpathians, 1968; The Nature of Zakarpattia Region, 1981). In the aca-
demic literature, it is also noted that there are no clear altitudinal limits 
between landscape tiers, since they depend on a number of factors – the 
peculiarities of the geographical location and the complex of regional 
physical and geographical features (Karabiniuk, 2020). For example, the 
distribution of nival and glacial-exarational forms of the relief – corries, 
cirques, glacial troughs, nival niches, etc. is also an identifying feature of 
the highland landscape tier in the Ukrainian Carpathians (Kravchuk, 2006, 
2008; Melnyk, Karabiniuk, 2018; Karabiniuk, 2020). 

The regional understanding of the landscape tier is based on the study 
and analysis of the landscape organization of mountain systems, their re-
gional division. Therefore, the regional-level landscape tier is a separate 
landscape area (low-mountain, medium-mountain, or high-mountain), 
which is formed by a group of landscapes of the corresponding low-moun-
tain, medium-mountain, or high-mountain types (Karabiniuk, 2020). The 
hypsometric position and relative heights are considered the main criteria 
for determining whether landscapes belong to one or another landscape 
tier. According to H. Miller and O. Fedirko (1990), the foothills include the 
landscapes with maximum relative elevations above the river valleys of 
up to 150 m. This figure is up to 1 300 m for the mid-mountain landscape. 



78

Environmental Issues of Zakarpattia

The highest relative elevations are characteristic of high mountain land-
scapes – up to 1 500 m. (Miller, Fedirko, 1990). 

According to the landscape map of H. Miller and O. Fedirko (1990), 
three landscape tiers are distinguished in the Ukrainian Carpathi-
ans: high-mountain, medium-mountain and low-mountain ones. 
Within Zakarpattia Region, at the hypsometrically highest levels, the 
landscapes of the high-mountain tier are located, which are represented 
by paleoglacial-high meadow flysch (Chornohora, Svydovets, etc.) and 
paleoglacial-high meadow crystalline (Marmarosh landscape) types. The 
largest mountainous part of the territory of Zakarpattia Region from the 
urban-type village Velyky Berezny to Rakhiv is occupied by forested and 
steep-sided sloping landscapes of the mid-mountain tier, which stretch in 
strips from the northwest to the southeast. They are represented by the 
middle mountain-meadow and middle mountain-paleovolcanic types. In 
contrast, in the intermount basins (Yasinia basin, Mizhhiria basin, etc.) 
and in the hump foothill and lowland areas (Solotvyn plain, etc.) land-
scapes of low-mountain tier were formed, they are represented by three 
types: intermount-upland, low mountain-cliff and hump mountain-basin 
ones (Miller, Fedirko, 1990). 

Based on the research conducted by us (in co-authorship) it was 
established that in the Ukrainian Carpathians it is appropriate to distin-
guish two levels of landscape tiers, the research and mapping of which is 
carried out at different scales and requires the use of special methodical 
approaches. Landscape tiers of the regional level are distinguished within 
the complete mountain system. Within individual mountain landscapes, 
their morphological structure and properties of landscape complexes 
change with elevation, which causes a consistent change in landscape 
tiers at the local (intra-landscape) level (Karabiniuk, 2020). Thus, in the 
local sense, the mountain landscape layer within the landscape manifests 
altitudinal differentiation of the morphological structure and features of 
natural complexes of different genesis, peculiarities of functioning and 
development (Karabiniuk, 2020). The best expression of such altitudi-
nal change of landscape complexes is high terrain, which in mountain 
systems are located at different hypsometric levels depending on the 
manifestation of the principal factor of their formation – glacial exara-
tion, denudation, erosion, etc. 

Analyzing the features of natural conditions and the landscape struc-
ture of the mountainous part of Zakarpattia Region, it is also possible to 
distinguish three landscape tiers at the local level – low-mountain, me-
dium-mountain and high-mountain tiers (Fig. 1.7.2). They consistently 
change with elevation and are characterized by significant differences. The 
low-mountain landscape tier is characterized by the dominance of geocom-
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plexes of erosive and accumulative origin, as it is limited to the bottoms of 
river valleys and extensive intermount basins (Fig. 1.7.3).The undulating 
erosion relief and the leveled surfaces of the terraces of the river valleys 
are covered mainly by secondary grassland vegetation with fragments of 
beech and spruce forests, alder and other deciduous species (Miller, Fe-
dirko, 1990; Melnyk, 1999). 

Fig. 1.7.2. Landscape tiers in the central part of the Ukrainian Carpathians  
in the upper reaches of the Tysa river basin  

(Zakarpattia Region) (prepared by the author)

The middle-mountain landscape tier covers the largest area and al-
titudinal range of the  mountainous area of Zakarpattia Region and the 
Ukrainian Carpathians in general. It is represented by landscape complexes 
of mainly erosional and erosional-denudation origin, which are charac-
terized by the predominance of steep slopes (over 15°) and dismembered 
spurs of mountain ridges with the dominance of coniferous, less often – de-
ciduous forests on medium-thick brown soil (Melnyk, 1999; Karabiniuk et 
al., 2017; Melnyk et al., 2018). On well-moistened slopes, erosion processes 
are actively developing under the influence of permanent and temporary 
watercourses, which diversify the morphological structure of the land-
scapes of the middle mountains (Fig. 1.7.4). 
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а) 

b) 

Fig. 1.7.3. Low-mountain landscape tier within Yasinia landscape during 
summer (a) and winter (b) periods (photo by Yana Karabiniuk)
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а) 

b) 

Fig. 1.7.4. Middle-mountain landscape tier of the Ukrainian Carpathians in 
Rakhiv district of Zakarpattia Region in summer (a) and winter (b) periods 

(photo by Viacheslav Yahodzynskyi)
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The development of powerful water collection funnels and the deep-
ening of dissection in in the mid-mountain landscape tier contribute to the 
overall evolution of the landscape structure of the territory, which depends 
on the amount of precipitation and petrographic and lithological features 
of bedrock deposits. As a result, the morphological structure and properties 
of the geocomplexes of the mid-mountain landscape layer in different parts 
of Zakarpattia Region can differ significantly depending on the above fac-
tors. A characteristic feature of the mid-mountain landscape tier is also a 
significant anthropogenic load from economic activity, the forest industry 
and agriculture, in particular, cattle breeding are actively developing (Fig. 
1.7.5).

Fig. 1.7.5. Load from forest management operations (felling) on landscape 
complexes of the Upper Chorna Tysa river basin in Rakhiv district of 

Zakarpattia Region (a fragment of the space image from Google Earth)

Hypsometrically, the highest levels of the Ukrainian Carpathians are 
mainly occupied by denudation, glacial-exaration, and nival-erosion natu-
ral territorial complexes, which together form a high-mountain landscape 
tier (Fig. 1.7.6). In various mountain massifs (Chornohora, Svydovets, 
Marmarosh, etc.), the lower limit of the landscape layer varies between 
1,450‒1,600 m above sea level and often coincides with the contacts of the 
assises. For instance, within the landscape of Chornohora, on various sec-
tions, the lower limit of the highlands coincides with the contacts of the 
Chornohora and Yalove (Burkut and Yalove) assises, the whose lithological 
and petrographic differences also lead to a sharp contrast in relief forms 
and their morphometric features (steepness of slopes, exposure of slopes 
etc.) (Karabiniuk et al., 2017; Melnyk, Karabiniuk, 2018).
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Fig. 1.7.6 High-mountain landscape tier of Chornohora massif  
of the Ukrainian Carpathians (Photo by the author) 
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A characteristic feature of the high-mountain landscape tier of the 
Ukrainian Carpathians is the dominance of massive relief forms with steep 
slopes and deeply incised glacial cirques, corries, nival niches and other 
geocomplexes. The landscape structure of the high mountains acquired 
its modern features during the ancient Pleistocene glaciations, and the 
modern development of landscape complexes occurs mainly under the 
influence of erosion and denudation (Karabiniuk, 2020). Subalpine and al-
pine vegetation is most common in the high mountains. The bottoms of 
corries, glacial troughs and lower parts of the massive slopes are covered 
with crooked forests of mountain pine, green alder and Siberian juniper. 
In the subalpine vegetation zone, there are also admixtures of fir-moun-
tain pine groupings, which are sporadically distributed among continuous 
thickets of shrubs (Baitsar, 1994; Мalynovskyi, 1980, 2003). At altitudes 
over 1850 m above sea level alpine meadow vegetation is widespread.

In the Ukrainian Carpathians, the high-mountain landscape tier is best 
expressed at the highest hypsometric levels of the Chornohora, Svydovets, 
Marmarosh, and Borzhava mountain landscapes. The dominance of hard 
sandstones in the geological base and the long history of the development 
of the high-mountain layer under the influence of intensive mountain for-
mation, glaciations and modern climate changes caused a high landscape 
diversity (The State Geological..., 2009; Karabiniuk, 2020). The convex and 
flat surfaces of the crests of the main ridges of the high mountain massifs 
preserve the features of ancient denudation, and are now covered with 
juncus-fescue meadows and juniper. On the steep slopes of the high-moun-
tain landscape, avalanche and crumbling processes are quite common, 
avalanches and manifestations of other physical and geographical process-
es are recorded annually.

1.8.	CONTEMPORARY	LANDSCAPE	STRUCTURE	(M. Каrabiniuk)

On the earth surface, under the influence of zonal and azonal factors, 
there were formed numerous geocomplexes of various ranks and sizes, of 
different genesis and complexity of internal organization, forming a clear 
hierarchical structure, from the smallest landscape unit of the local lev-
el (facies) to the largest natural territorial complexes of the global order 
(geographic shell). Landscapes occupy a special place in this hierarchical 
system. The landscape studies approach envisages the exploration of the 
object taking into account its location in this landscape system and the fea-
tures of the internal structure (Melnyk, 1999).

Each landscape complex at the local level is a clearly defined element 
of the internal structure of the landscape. They formed historically and 
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