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SUMMARY

The aim of the work is to assess the anthropogenic impact on the agrolandscapes of
Precarpathia for the stabilization of their ecological space and theoretical and
methodological substantiation of ways to optimize the region’s agrolandscapes.
Methodology: literary and Internet sources, form 6-zem of the Main Departments of Land
Resources in Lviv, Ivano-Frankivsk and Chernivtsi regions, materials of the authors' own
research served as the basis of the initial information for conducting the research. Research
results. The main principles of creating ecologically sustainable agrolandscapes of
Precarpathia have been determined. A comparative analysis of the land fund structure of
the region and the impact of human economic activity on the development of erosion
processes for 1950-2014 was carried out. The degree of non-compliance of the modern
distribution of land with ecologically based norms was assessed. The optimal ratio of
agricultural and natural lands in the agrolandscapes of Precarpathia was calculated. The
scientific basis of measures to optimize the agricultural region landscapes is proposed. It is
advisable to take into account the given optimal ratio of the lands of Precarpathia when
planning and conducting regional programs for the use and protection of agricultural
landscapes in the region, implementation of anti-erosion and natural-agricultural land
zoning, etc.
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Introduction

In the conditions of excessive anthropogenic load on the agrolandscapes of Precarpathia, the
protection and rational use of land resources in order to preserve biodiversity and balanced
functioning of landscape complexes is a rather urgent problem. In modern agricultural landscapes,
which are considered only as systems for obtaining the maximum amount of agricultural products,
the course of natural processes is significantly disturbed. In this regard, their adjustable
reconstruction into full-component systems with restored properties of stability and self-regulation
is necessary. Full use, reproduction and protection of any individual natural component is
impossible without optimization of the landscape itself. Rational nature management should begin
with the organization of the territory at the regional level, namely, the creation of optimized
agricultural landscapes with an ecologically and anti-erosion-based ratio of agricultural land,
forested areas, water bodies and lands of nature conservation importance. This requires the solution
of a number of tasks, the most important of which is the determination of indicators of land use
optimization in taxonomic units of a lower rank (administrative districts, river basins,
agrolandscape areas, etc.), which are characterized by significant deviations from the average
ecologically influential parameters characteristic of the Precarpathian region in general.

The aim of the work is to assess the anthropogenic impact on the lands of the Precarpathian region,
their structure and destructive processes, and to substantiate measures for the formation of
sustainable, ecologically balanced region’s agrolandscapes.

Results of investigations

At the current stage in the field of agriculture, the creation of ecologically sustainable and efficient
agrolandscapes, which are characterized by high productivity with the simultaneous ability to
perform protective, environmental and aesthetic functions, is of particular importance. This can be
achieved by creating the maximum diversity of the territory, which is intensively used and ensures
the ecological stability of the landscape. The implementation of the idea of ecological land use
involves a detailed analysis of existing land use, identification of priority problems that disturb their
ecological state, and substantiation of ways and measures to eliminate negative ecological
manifestations and phenomena.

The ecological optimization of agrolandscapes should be understood as a set of measures aimed at
forming the optimal ratio of lands in the structure of the agrolandscape with the aim of their further
use in an ecologically safe mode, increasing stability, productivity and balanced functioning.
Optimizing ecologically sustainable land use should be based on compliance with the norms
regarding the relative areas of arable land, meadows, forest and water. In particular, there is an
opinion that a third of the land should be used for agricultural cultivation, a third should be kept in a
semi-natural state, and the rest in a natural state. The analysis of indicators on a global scale showed
the following ratio of land: agricultural land makes up 35% of the territory, forests 31%, meadows
account for about 29%. In the optimized agricultural landscapes of Ukraine, the ratio of land should
be — arable land : natural fodder land : forests 1 : 1.6 : 3.6.

The ratio of the existing land structure of the Precarpathian arable land : natural fodder land :
forests has the following form — 1 : 0.5 : 0.8. In the section of administrative districts of the region,
these indicators on average range from 1 : 0.3 : 0.4 to 1 : 0.6 : 1.7, which is evidence of excessive
anthropogenic transformations of the natural environment. For the river basins of the region, the
ratio of the structure of land resources is on average 1 : 0.4 : 0.6. This is the result of irrational
agricultural development of the territories of the Precarpathian catchment basins during the 10th-
19th centuries, which was accompanied by excessive transformation of natural forest formations
into agricultural land with low ecological stability. It should be noted that the preserved forest
ecosystems are significantly less affected by anthropogenic influence compared to agrosystems, the
high plowing of which in combination with chemical treatment causes unsatisfactory ecological
stability of the lands, which leads to soil degradation.

The analysis of plowed lands in Precarpathia shows that the amount of arable land over the past
sixty years has changed from 39 to 45%, and the share of eroded land has increased from 13 to
26%. The development of water erosion processes was facilitated by the plowing of steep slopes,
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hayfields, riverbanks, old orchards, roadside strips and floodplains, and the sowing of row crops on
these lands (Bielova, Mykytyn, Nespliak, Dolynko, 2021). This led to a progressive decrease in soil
fertility due to a decrease in humus, nutrients and an increase in acidity.
It should be noted that in recent decades there has been a general tendency to decrease the area of
arable land in the land structure of Precarpathia (Sukhii, 2011). This is due to the introduction of
various forms of land ownership in the late 1990s, as well as due to the reduction of the area of
intensively cultivated arable land and its conversion into semi-natural land — fallows, perennial
plantations, hayfields and pastures. The local slowdown or cessation of erosion is due to both the
temporary non-use of arable land and a change in the agricultural use of land. In recent years, the
structure of the Precarpathian land fund has not undergone radical changes.
A comparison of the current structure of the Precarpathian land fund and the recommended
ecological parameters shows that there is too much plowed land in the region. This increases the
development of degradation processes in the agricultural landscapes of the region and worsens their
ecological condition, which according to our research is characterized as satisfactory and pre-crisis
— respectively 80 and 15% of the area of Precarpathia (Biclova, 2013). At the same time, all
indicators characterizing the ecological stability of the territory are significantly lower than the
optimal parameters. First of all, this applies to forest cover, which currently amounts to about 30%,
although in the conditions of the fragmented topography of Precarpathia, it should be 35-40%.
Afforestation in areas vulnerable to harmful processes is an important and integral part of the
rational placement and ratio of land in the agrolandscapes of the region. It is also quite important to
increase from 42 to 60% the share of lands in a natural and semi-natural state.
On the basis of our earlier studies, the optimal ratio of agricultural and natural lands in the
agrolandscapes of Precarpathia was determined from a geoecological point of view (Bielova,
Mykytyn, Nespliak, Dolynko, 2021). A comparison of the obtained data with modern land
indicators shows the following. Agricultural land development should be reduced from the current
59% to 50-55%, including plowing should be reduced from 39 to 35% or less. In particular, it is
advisable to increase the share of hayfields from 6.7 to 9%, forests — from 30.1 to 37%. The area of
pastures can be reduced from the current level of 11.8 to 9.4%.
Conservation of degraded and unproductive lands remains one of the key problems in this region.
The ways of their restoration and transformation into natural lands are given in the Table. Land
optimization within the river basins of Precarpathia deserves special attention. Now they are
characterized by an extremely irrational organization of the territory. Only 15% of the territory of
watersheds has a forest land share of more than 45%, which makes it possible to classify them as
natural-anthropogenic geosystems. On the territory of 65% of the river basins, the forest cover
varies from 20 to 45%, and according to the degree of transformation, they can be interpreted as
anthropogenic-natural geosystems. Another 20% of the catchment area is characterized by minimal
forested areas (less than 20%) and represents anthropogenic geosystems with an extremely
irrational ratio of natural and anthropogenically modified lands.
The forest cover of the catchment basins is formed due to forest areas preserved in the watersheds
of secondary tributaries and streams. On the other hand, river valleys are forestless, plowed spaces
with developed negative exogenous processes — bank erosion, ravines, collapses, landslides and
ravines (Stadnyk, 2008). Ravine systems, which take place throughout the territory of Precarpathia,
are not protected by riparian strips, and this increases the further growth of ravines. Shore-
fortifying and riparian plantings here are represented by single trees and shrubs. It is worth noting
that the economic activity of man somewhat less anthropized the watersheds of the small
hydrographic network compared to the basins of the main rivers of Precarpathia. As a result, an
urgent task is to optimize the forest cover of river basins in the region and create protective
plantations in erosion-vulnerable areas.
Thus, the main directions of optimizing the structure of the agrolandscapes of Precarpathia can be
grouped into four sets of measures:

— organizational and economic;

— agrotechnical;

— forest reclamation;
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- hydraulic engineering.

Table Directions for improvement of degraded and unproductive lands of Precarpathia

Ne Categories of degraded and Recommended The main measures of their
unproductive lands area improvement
kha %
1. | Eroded slopes with a steepness of | 221,45 16,9 Weeding with the use of hay
up to 7° and in some places 5-7° bales, tillage across the slope,
with medium-washed soils slitting, creation of field
protection forest strips
2. | Eroded slopes with a steepness of 27,55 2,1 Planting with perennial grasses
7-15° with heavily washed soils and creating a system of water-
regulating forest plantations
3. | Eroded slopes with a steepness of 16,3 1,2 Solid afforestation with
more than 15° with numerous agrotechnical measures
landslides and ravines
4. | Erosion-vulnerable river banks, 16,4 1,3 Creation of protective forest
coastal strips, sanitary protection plantations — flow control, shore
zones strengthening and bordering
5. Disturbed lands with rock 11,8 0,9 Reforestation with forest
outcrops, sandstones, stony improvement measures, land
places, areas under bare rocks, clearing, land reclamation
landslides, pebbles and gravel
6. Bright beam systems 1,1 0,1 Anti-erosion agrotechnical
measures in combination with
protective forest plantations
7. Over-drained lands 8,7 0,7 Conservation with their gradual
transformation into pastures
8. Waterlogged and waterlogged 2,6 0,2 Natural renaturalization
soils (excessive moisture promotes the
development of natural flora),
creation of recreational areas

Among the organizational and economic measures, contour and melioration organization of the
territory, soil-protective crop rotations, increasing the area of perennial grasses in the structure of
crop rotations and planting should be carried out (Parkhuts, 2000). Agrotechnical measures on the
territory of the studied region should include contour-ameliorative agriculture, tillage without
plowing and splitting of arable land. Forest reclamation measures should be carried out by creating
runoff control strips, water protection plantations, afforestation of severely eroded and degraded
lands. The complex of hydrotechnical measures includes the creation of anti-erosion dikes
(ditches), ponds and shore fortifications.

A special place is occupied by forest reclamation works, the implementation of which ensures a
gradual transition from agricultural landscapes to forest-agrarian landscapes. On the territory of the
region, it is expedient to create and expand a system of anti-erosion forest plantations, which will
include the following categories: 1) strip-shaped forest plantations (field protection and water
regulation), located on agricultural lands; 2) forest plantations within the hydrographic network
(nearby, on the banks of rivers and reservoirs, silt filters); 3) natural tree and shrub vegetation
among agricultural lands and on the lands of the hydrographic fund.

In the conditions of the Precarpathian region, it is advisable to place field protection forest strips on
the borders of crop rotation fields, as well as on watersheds and watershed slopes, the steepness of
which does not exceed 3°. This will make it possible to ensure uniform deposition of snow on the
fields and will have a positive effect on the formation of surface runoff, as the threat of soil erosion
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on the adjacent slopes will decrease (Furdychko, 2010). On slopes with a steepness of 3°, water
regulating strips should be created for the purpose of spraying and absorbing surface runoff. With
small volumes of surface runoff, water regulation strips can be placed horizontally, this will serve
at the same time as the borders of the contour fields. In case of significant surface runoff, they
should be placed at an angle to the horizontal, and the excess water is diverted through limed
gutters. No less important is the expansion of the areas of basin-strip forest plantations, which are
placed in basins to prevent the development of erosion, absorption and safe discharge of excess
surface runoff into the hydrographic network. In order to weaken and stop the growth of ravines
and gullies in the region, the area of riparian and gully strips should be increased, as well as
afforestation of their bottoms and banks. Such strips spray and reduce the flow of surface water,
thereby stopping erosion processes in the area occupied by them.

Recommendations and conclusions

The ecological and economic condition of the Precarpathian territory is largely unbalanced due to
the high agricultural development of the territory, intensive use of agricultural land and forest land.
This requires solving a number of tasks to improve land use. In an ecologically optimized
agricultural landscape, there should be high-performance protective types — from intensively used
agricultural areas to undisturbed areas of nature. The intensification of soil degradation processes in
Precarpathia determines the forest reclamation priority of land protection among other measures.
The stability of agrolandscapes is maintained by saturating their structure with components with
high biological productivity, durability and significant ecospheric impact. To increase the
sustainability of agriculture, it is extremely important to restore fodder agro-ecosystems, including
pasture-meadow lands, which play a rather important ecologically-stabilizing and nature-preserving
role in agrolandscapes. The same applies to the increase in the area of the open water surface in the
soil and climatic conditions of the region. Ponds and reservoirs enhance the internal moisture
exchange of landscapes and improve hydrological and microclimatic conditions. Along with the
optimization of the structure of agrolandscapes, it is quite urgent to increase their environmental
protection properties due to the expansion of the areas of protected and nature conservation lands. It
is expedient to pay considerable attention to marshy massifs as stabilizing lands of the region and
adjacent territories. On their basis, it is possible to create a single eco-network, which consists of
natural territories that serve as areas for the preservation of regional ecosystems and semi-natural
landscapes, which perform the functions of transitional zones with buffer properties.
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