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THE ROLE AND SIGNIFICANCE
OF MODERN LANDSCAPES IN THE PROTECTION
OF SOILS AGAINST EROSION

The basis of rational nature management is the systematic organization of landscapes. The
nature of human-landscape interaction depends on the level of economic development, the type of
social system [18, 30].

In a developed society, a person, relying on the laws of nature known by science,
increasingly regulates the influence of the natural environment on production and at the same time
tries to reduce its negative impact on landscapes [9, 15, 32].

In the conditions of new land relations in Ukraine, when forecasting the use of certain types
of landscape resources and changes in the natural environment, fundamental and comprehensive
studies of regional and local features of biogeochemical relationships of each type of landscape
are necessary, taking into account anthropogenic influence [7, 16, 28, 31] .

It is important to optimize the natural landscape as one of the main means of organizing its
effective and comprehensive use and protection. Such a task involves finding the best of possible
solutions, which will make it possible, other things being equal, to make the most of the useful
properties of the landscape, as well as its potential to meet various needs of society [11, 17, 22].

Optimization of the landscape should contribute to the longest preservation of its useful
properties. The choice of methods of rational use of the landscape is related to the determination
of the purpose of use, the assessment of possible options for exploitation, the identification of
natural, socio-economic and other limitations [5, 8, 25].

Nature, as an objective reality, exists outside of man and independently of his consciousness,
as well as infinite in time and space - it is the condition, place and means of our living and work.
The material system that ensures the interaction of society and nature is the system "Earth -
landscape™ [6, 10]. Such interaction is implemented in two main forms:

1) direct use of the natural environment (primarily land);

2) the organization of its protection (a conscious and purposeful activity aimed at ensuring
the rational use of nature and reproduction of natural resources) both in the process of exploitation
and with the help of improvement, restoration and preservation of nature [4, 9].

Based on the goal of more fully meeting the ever-growing material and spiritual needs of
our society, the objective is the systematic development and fundamental transformation of the
natural environment [3, 27]. First of all, this concerns the earth's surface, which in the conditions
of the scientific and technical revolution makes it possible to comprehensively implement the main
functions of land use:

1) direct use of land,;

2) organization of the process and conditions, forms and methods of land use;
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3) protection of land resources;

4) restoration and transformation of the landscape.

The most significant achievement in this direction is the systematic approach as the most
important principle of the scientific method of representation and reflection of objective reality in
landscape science and land use organization [3, 12, 21]. Systemic views of the landscape, forms
of organization of use and arrangement of the territory that have developed will provide an
opportunity to deepen the methods of characterizing and evaluating its heterogeneity and diversity
[5, 13, 19].

The definition of the anthropogenic landscape (as well as its variety - the agrolandscape) is
somewhat uncertain. According to the state standard 17.8.01.-86, the term "anthropogenic
landscape™ means a landscape created from natural and anthropogenic components that interact
and are formed under the influence of human activity and natural processes. A similar definition
of the anthropogenic landscape is given by F. Milkov [6]. It defines classes of anthropogenic
landscapes: industrial, road, agricultural, forest, recreational, etc. But, unfortunately, virtually no
intact natural landscapes have been preserved in Ukraine [9, 14].

It turns out that the natural landscape automatically becomes an anthropogenic landscape
after human intervention, which cannot be agreed with. If we use the word "anthropogenic”, it
must be equivalent to intelligence and rationality, since this concept appears after the intervention
of Homo sapiens. Therefore, any agricultural landscape, which in most cases in our country was
created spontaneously without sufficient scientific justification, cannot be transferred to the rank
of anthropogenic. A barbaric attitude to natural landscapes, of which only ruins remain, cannot be
called reasonable [5, 28].

The addition of the word "cultural™” anthropogenic landscape, recommended by G. Dubinsky
and V. Burakov, does not correct the position, because such a term is even more ambiguous than
the term “landscape”. Thus, anthropogenic means reasonable, scientifically based, ecologically
safe [6].

The search for the definition of agrolandscape revealed, in our opinion, the most suitable
formulation proposed by V. Burakov: "Agrolandscape is an integrated anthropogenic and natural
territorial system, which is specially designed and created for the purposes of ecologically rational
and economically efficient management of agricultural production, protection and optimization of
natural foundations™ [6].

In fact, for the first time, the question is raised not only about the adaptation of agricultural
production to landscape conditions, but also about the possibility of its significant improvement
in agrolandscape conditions in comparison with natural ones. This fundamental point elevates the
theory of formation of forest-agrarian landscapes to a higher level in comparison with the strategy
of adaptive agriculture [2, 23, 24].

In scientific work « Our steppes before and now » (1892) V. Dokuchaev wrote: "The
centuries-old experience of local residents and a number of scientific studies agree enough that
our black earth belt is undoubtedly undergoing a very slow, but steadily progressive drying™ [6].

The causes of this phenomenon are determined, among which erosion processes dominate,
and the algorithm for improving agricultural landscapes is proposed:

1. Regulation of rivers.

2. Reduction of spring flood.

3. Stopping the flow of fine soil and coarse sediments into the river valley.

4. Regulation of ravines and beams.

5. Regulation of water management in the open steppe:

a) system of ponds, including for irrigation;

b) hedges in ditches;

c) solid afforestation of unproductive lands;

d) hydrants for irrigation.
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6. Elaboration of standards for the ratio of arable land, meadows, forests and water in
accordance with local climatic conditions and agricultural crops.

7. Final definition of soil cultivation methods.

The basic stage of creating an agricultural landscape (according to V. Burakov) is soil
protection and meliorative arrangement of the territory. At this stage, a landscape stable soil
protection meliorative structure of the agrolandscape is formed by rational organization of the
entire territory of agricultural land and the introduction of permanent soil protection meliorative
measures into the landscape. It is the system of measures of permanent action that is the "zero"
cycle of agricultural landscape construction [5].

The soil protection agrolandscape consists of two main blocks [4, 5, 6, 9]:

1. A system of measures of permanent action, which includes agroforestry plantations,
hydrotechnical anti-erosion structures, infrastructure for safe discharge of surface runoff at
extreme moments of water discharge, and a system of transport infrastructure;

2. Technological block, which includes soil protection technologies for growing agricultural
crops and highly efficient use of hayfields and pastures; scientifically based structure of land and
acreage and other components of the technological process of agricultural production.

The second unit cannot be guaranteed to perform regular and permanent anti-erosion
functions. That is why the main soil protection burden falls on the system of measures of
permanent action. A system of measures of permanent action ensures "steadily progressive
optimization of its natural foundations.” Confirmation of this opinion can be found in the writings
of V. Sukachev, who confidently proved that vegetation significantly affects the conditions of its
place of residence and can change it.

Therefore, we can truly say that each biocenosis has its own climate, which is largely formed
by the biocenosis itself. That is, the main "building material” of the system of measures of
permanent action - the frame of the agricultural landscape - is a living tree. That is why the creation
of a valid system of measures of permanent effect is possible only under the conditions of the
creation of a system of field-protecting tree-shrub strips that interact with each other and cover the
space between the strips with their remedial influence. Thus, the concept of agrolandscape
includes and overlaps the concept of the soil protection system of agriculture [1, 10, 14].

Agrolandscape, as an anthropogenic natural system, should be designed, constructed and
managed mainly by engineering methods on a calculated quantitative basis. The most important
function of the agricultural landscape, in addition to a sharp increase in the efficiency of
agricultural production, is the reliable protection of the soil cover from degradation [1, 18, 20].

Among the degradation processes that destroy soils, the leading role belongs to erosion.
Therefore, the very first function of the agrolandscape is the breaking of paragenetic ties of erosion
processes, which allows to stop the erosional losses of the soil during agricultural production [18, 22].

The state of Ukraine's land resources is causing increasing concern due to the accelerated
decline in soil fertility: the content and quality of the soil is decreasing, the processes of erosion,
secondary salinization and salinization are intensifying, and the areas of technogenically polluted
and disturbed soils are increasing. It is these and other destructive processes that destroy not only
the soil cover, but also the entire landscape sphere of Ukraine. There is an accelerated
transformation of our fertile land into "badlands” [8, 16, 29].

The reason lies in the absence of an ecological imperative in human activity, both in
everyday life and in production. And if certain attempts were made to protect the natural
environment, then these were not systematic actions of the so-called "struggle” separately with
each of the degradation processes without the necessary consideration of all component processes
and phenomena occurring in landscapes. The outstanding modern thinker D. Likhachev (1984)
wrote that the relationship between man and nature is the relationship between two cultures, each
of which is "social" and has its own "rules of behavior." In this regard, when using landscapes,
society is definitely obliged to deeply know and respect those "moral” principles that determine
their stability and ability to self-realize [2, 4, 6, ].
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The World Forum on the State and Development of the Environment (Rio de Janeiro, 1992)
summarized the data on the development of degradation processes of the Earth's soil cover:
complete soil destruction - 1%; catastrophic soil condition - 15%; crisis state of the soil - 46%; the
beginning of the process of soil degradation - 38%.

That is, the entire soil cover of the Earth is used irrationally by humanity. At the same time,
water and wind erosion processes have the greatest "weight" among degradation processes: 36 and
28%, respectively. This means that an ecologically sustainable agrolandscape must first of all be
organized against erosion.

A prerequisite for the development of scientifically based management and forecasting of
any processes, in particular those that destroy the ecosystem, is the determination of their nature
and regularities. This provision is especially relevant for soil erosion, which can undoubtedly be
classified as one of the most threatening phenomena for human life. Unfortunately, a significant
number of aspects of the nature and patterns of the development of erosion processes have not yet
been revealed. Perhaps, to a certain extent, this explains the lack of significant progress in the
protection of modern landscapes from destruction by erosion. Moreover, modern achievements of
scientists who study erosion processes are hardly used in practice.
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