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ECOLOGICAL AND ECONOMIC ANALYSIS
OF ADAPTIVE LANDSCAPE SYSTEMS UNDER CONDITIONS
OF SUSTAINABLE DEVELOPMENT

Abstract. The article considers the adaptive-landscape system, which consists of the natural, cultural and
historical characteristics of a particular area. The article describes the main characteristics of the territory, landscape
elements; the importance and negative or positive expression of each characteristic is determined; The assessment of
the spatial conditions of the landscape is given. These indicators formed the basis of the environmental and economic
analysis of the territory. A new systematic approach to the landscape, measures to revitalize spring areas, and
measures to combat erosion: organizational, agricultural, technical measures are proposed.

Key words: landscape, landscape features, adaptive-landscape system, ecological and economic analysis of
territories, systematic approach.

Introduction. The landscape character is made up of natural, cultural and historical characteristics of
a particular place or area. The landscape character is influenced by human activity. The state, experts,
legal and natural persons participate in the creation of the character.

According to Low and Michal, it is important to remember that the landscape is the environment in
which one lives and one is the one who has been in control of the landscape for a long time. The image
and quality of the landscape is therefore a direct reflection of the quality of human society (LOW, 2003).

Methods. In the research process general methods of scientific knowledge were used namely
empirical research methods (observation comparison measurement experiment) and theoretical research
methods (abstraction analysis and synthesis idealization induction and deduction mental modeling ascent
from abstract to concrete).

The empirical level of knowledge includes: observation of phenomena the accumulation and selection
of facts and the establishment of relationships between them.

The theoretical level was associated with the predominance of mental activity with the
comprehension of empirical materials its processing. At the theoretical level we have revealed the internal
structure and regularity of the development of the territorial system and phenomena their interaction and
conditionality.

Results. The landscape character is determined by the following indicators:

* defining the main characteristics of the territory

» differentiation of the territory into characteristic territorial units

* creating an inventory of essential landscape features: landscape components and features;

* determining the importance and negative or positive expression of each characteristic;

» evaluation of spatial conditions of landscape characterization characteristics
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» design of landscape protection (Bukacek 1999).

Landscaping is the most effective tool for landscape protection and restoration in the landscape
planning system (Vachal 2011).

Man has transformed the natural landscape into a cultural landscape with different ecosystems that
affect man to varying degrees. There is an imbalance in nature and its correction is very demanding.

Negative impact of agricultural activity with incorrect sowing excessive chemicalization land
consolidation by plowing of boundaries drawers etc. brings with it a loss of stabilizing landscape features
and landscape drainage that reduced the amount and quality of animal facilities disrupted runoff
conditions in the landscape polluted water and degraded land. The growth of industrial production is
causing global warming depletion and depletion of the ozone layer acid rain water and soil contamination
caused inter alia by the huge increase in waste and hazardous substances contained therein. The negative
impact of urbanization brings changes due to the increasing demands on the infrastructure production
spatial settlement like.

In terms of human activity impact on the aquatic environment and in relation to the level of responses
of biotic systems HeleSic Adamek and Rulik identified these basic activities of human society with an
impact on the aquatic environment and their impacts which are listed in table.

Landscaping measures landscape features. Landscaping measures are a never-ending process. The
aim in the landscape is to break up large soil formations which are undesirable into smaller mosaic
formations. The landscape elements are natural or man- made as bio-belts planting solitaires grassy
herbaceous plants afforestation of agricultural land water bodies - pools pools shrubs alley boundaries etc.

Some activities of human society and their impact on water recipients

Climate change Rise of UV radiation

Human population growth Emissions from transport

Urban sprawl and waste Acid rain

Water consumption in agglomerations Use of biocides

Chlorination of water Liquid waste production

Water tanks and power plants Drying of recipients

Minimum flow rates Milling of acidic rocks

Introduction of new species Export of water between river basins

High flow - flooding Floating wood

Motor shipping Recreational fishing

Water sports Commercial fishing
Source: (Adamek 2014).

These landscape elements are an integral part of the landscape divide it and form its character. Man-
made landscape features require landscaping change of management and subsequent care usually
repeatedly to ensure their permanent existence. The landscape features then provide a number of erosion
control functions to protect soil from erosion by humiliating soil erosion agents increasing water retention
in the landscape through measures such as dry polders throughputs maintaining or enhancing ecological
stability by maintaining or enhancing biodiversity; flood control; landscaping (landscape design and
landscape protection); nature protection - protected landscapes national parks important landscape
features (Ministry).

On Nature and Landscape Protection describes the Protected Landscape Area (PLA) as a vast area
with harmonious landscape characteristically developed relief significant share of natural ecosystems of
forest and permanent grasslands with abundant representation of tree species eventually with preserved
monuments of historical settlement. The aim in these areas is to improve the natural state preserve and
create the best ecological functions and the economic exploitation of these areas which is carried out
according to the graded protection zones which are four I - IV with zone I representing the highest degree
of protection. Recreational use is only permitted provided that the natural value of these areas is not
impaired (Ministry 2017).

— 104 ——



ISSN 2224-5227 3.2020

The protected landscape area its tasks and specific protective conditions are declared by the
Government of the Republic by decree. The proclamation of the Protected Landscape Area means
observing many conditions. The most important of these are the ban on the disposal of waste outside sites
designated with the consent of the nature conservation authority throughout the PLA permit or carry out
deliberate distribution of geographically non-native plant and animal species build new highways
settlements and canals. In the area of zone I of the Protected Landscape Area it is also forbidden to
fertilize land use slurry of silage juice and other liquid waste. On the territory of I. and II. The second zone
of the PLA is also forbidden to manage land outside the built-up areas of the municipality with such tools
and actions leading to a substantial change in biodiversity structure and function of ecosystems or which
may irreversibly damage the soil surface. Furthermore the use of biocides change of water regime etc.
(Ministry 2017) are forbidden.

The Law on Nature and Landscape Protection defines National Nature Reserve (NNR) as the
minority areas of exceptional natural value for natural relief with a typical geological structure is linked
ecosystems important and unique in a national or international scale. A nature reserve (PR) is similar in
definition to the NRP but only with a significance not exceeding a regional scale (Czech Republic 1992).

Targeted landscape management affects ecosystems. Effective landscape management implies
knowledge of the region good management expertise interconnection and close cooperation of all areas
and authorities concerned control and transfer of information as well as considerable financial resources.

According to Marsalek it is necessary to understand the actual reservoir and the basin above the
reservoir as one planning unit because the modern project of reservoir renewal must never neglect the
processes in the basin above the reservoir. It is necessary to see the reservoir and the river basin above it in
all hydrological hydro chemical and hydrobiological contexts for a sustainable ecological condition of
reservoirs and river basins. Modern tank renewal projects are being carried out with the aim of
establishing processes and measures aimed at restoring the ecosystem to the desired state and rebalancing
the aquatic ecosystem thus initiating unified and sustainable management of the reservoirs and their
catchment areas. From the point of view of processes it is necessary that the balance of both processes (eg
oxygen regime) and structure (eg limitation of the predominance of a certain group - macrophyte growth
rapid growth of cyanobacteria etc.). The fulfillment of the stated objective of implementation of such
projects for the renewal of reservoirs is conditioned by the available data which will allow an insight into
the functioning of the entire reservoir system and the river basin above it. Experience shows that the
source of failure or failure to achieve the expected result is often the poor quality limnological data on
which the project was based. It is crucial that the system of implemented measures is based on real factors
that determine water quality not only data from the growing season. Specific processes and measures can
be prepared on the basis of high-quality input data (eg in case of projects limiting the development of
cyanobacteria then scenarios of movement and fate of nutrients in a specific river basin and a specific
reservoir). Projects of restoration of ecosystem watercourses are implemented with a number of different
objectives (restoration of biodiversity reduction of nutrient input from catchment areas reduction of
cyanobacteria development etc.) (Adamek 2014).

Other experts also agree with this view. Syrovatka says that the management of water reservoirs must
also take into account the management of the entire catchment area (Syrovatka). According to Duras an
important and essential part of the management of water reservoirs is the integrated reservoir management
or basin reservoir with the collection of sufficient information and evidence to evaluate and the choice of
the next optimal procedure. It is necessary to take a few steps as expand and improve monitoring of water
reservoirs and their watersheds so that the data allow insight into the functioning of the whole system
dramatically increase the level of assessment of water quality in reservoirs inclusion of mass balances in
assessing the basin reservoirs to pursue the course pohuby nutrient eventually erosion of the material to be
able to build different models of the effects of the measures proposed in favor of water quality identify
opportunities for good ecological potential of reservoirs by supporting the development of stable Litoral
with aquatic plants develop flood control in watersheds with the intention to meet the objectives of the
areas basin. All of the above results are reflected in river basin district plans (Duras 2006).

According to Marsalek effective reduction of nutrient water pollution in the monitored basin means to
carry out exploration of resources mainly phosphorus suspended solids suspended solids sediments and
other organic substances both in standard conditions and in extreme dry or torrential flows. rain or long-
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term rainfall. The survey will show where and under what circumstances the prevailing source of
phosphorus is farming in the landscape (area sources) where and under what conditions they are the main
source (point sources - municipalities and municipal waste water) further determine the importance of
recreation fishing etc. on the basis of the assessment the majority of percentages of pollution sources are
determined which are the basis for the selection of priorities in the reduction of phosphorus concentrations
in river basins and reservoirs (Adamek 2014).

According to MarSalek municipal and industrial waters and run-offs intensive agricultural production
and aquaculture are the main sources of nutrients in surface waters in the Czech Republic. Improving the
quality of water in a reservoir with sustainability presupposes solving the problem of transporting nutrients
to river basins. The recovery plan is the determination of the number of point nutrient sources under which
concentrated wastewater discharges from settlements industrial plants etc. and diffuse nutrient sources
such as landfills agricultural areas etc. and the detection of nutrient water retention of water bodies can be
imagined. Legislation to reduce phosphate detergents and intensify nitrogen and phosphorus removal in
wastewater treatment plants is also an important area for reducing nutrient input from point sources. The
building of artificial wetlands can also have a significant function to capture nutrients. Natural elements
such as arable land grazing wetlands vegetation buffer strips surfaces allowing the infiltration of low-
polluted water into the soil instead of its drainage into sewers and watercourses are used for the
remediation of diffuse pollution. Dozens of measures to reduce water and nutrient runoff from the
landscape and the principles of good economic practice are the basis for changes in management. The
basic motto is: if we retain water in the landscape we will also retain nutrients in the landscape which in
turn do not increase tank trophies and thus prevent eutrophication processes (Adamek 2014).

According to MarSalek water ecosystems are an open system in terms of energy and matter. The size
of the reservoir and the basin affects the number of stocks and the community system. Tanks are part of a
river basin each river basin and tank being an original unit with interconnected subsystems. The recovery
technique must not be solved locally or once. Measures aimed at improving a single parameter without
linking to ecosystem contexts may exacerbate other indicators that may undermine the equilibrium of the
aquatic ecosystem. One of the fundamental theories of phytoplankton ecology is Reynolds' theory which
speaks of naturally assembling or collecting phytoplankton under specific conditions that is under certain
hydrochemical hydrological and hydrobiological conditions. The species composition of phytoplankton
has its laws from which we understand that only nutrients are not the only condition for mass development
of cyanobacteria. A number of existing techniques for limiting cyanobacterial development must be
applied based on knowledge of the limnological and ecotoxicological context but also the socio-economic
context land use in the basin above the reservoir long-term activities to reduce land transport
sedimentation rate etc. where the trophic burden on river basins and reservoirs will be programmatically
reduced where the amount of infectious inoculum of the predominant species of water blooms will decrease
and where factors contributing to the enormous growth of cyanobacteria will be monitored for a long time.
Removing only one factor will not limit the enormous proliferation of cyanobacteria (Adamek 2014).

According to Marshal the production of water flower is influenced by a number of indicators such as
phosphorus temperature temperature stratification solar radiation CO2 pH and nitrogen. Knowledge of
these factors is followed by methods of limiting the expansion of water flowers. The basic measures
include control and reduction of the input of nutrients into the reservoir especially phosphorus and control
of the source areas both internal (release from sediments) and external (source in the basin above the
reservoir). It is clear from practice from abroad that the cheapest and most effective method is the long-
term and systematic reduction and prevention of feeding nutrients into the tank. Such a measure could be
the use of phosphate-free detergents (Adamek 2014).

Current problems of water reservoir management. Nowadays many reservoirs face considerable
problems such as water quality and quantity eutrophication or erosion. As mentioned in the introduction
the Plumlov Reservoir where adjacent gardens began to slide down due to erosion has a big problem today
(Havlik 2013). Eutrophication plagues eg. Water reservoir Svihov River Zelivka. The Great Depression
took place in 2015 at the Orlik Dam where the drought level decreased to a critical minimum (Novotna
2015). This tremendous problem does not only concern the dams but also the rivers themselves.

Man has influenced the landscape and thus the runoff conditions from past times as a result of
deforestation grazing of grass ecosystems cultivated arable land artificial canals water drainage from
rivers to artificial irrigation to drive mills.

— 106 ——



ISSN 2224-5227 3.2020

According to Syrovatka significant drainage of spring areas and springs of individual streams where
the stream has been handicapped from the outset due to lack of water brings with it the problem with the
quantity of water in the catchments (Syrovatka).

The individual components of the outflow are influenced by the volume of water flowing from the
catchment depending on the influence of atmospheric precipitation and other climatic factors and their
intensity - solar radiation air temperature and humidity evaporation. However the influencing factors
influence soil geological conditions vegetation cover land treatment on large acreages in agriculture and
forestry. Geological bedrock and its permeability affect runoff during rainless periods. The density of the
watercourses the geometric features of the river basin (shape length of the valley) and the catchment
conditions determine the rate of runoff and its accumulation in a particular flow profile. Soil conditions in
relation to the infiltration are influenced by soil properties (soil type mother rocks geological bedrock) soil
structure status its penetration asphyxiation (Cerhanova).

In the past ameliorations were carried out where they were drained mainly in spring areas ie in higher
altitudes where the springs are mostly found but also in places where there was a larger amount of
standing water as in floodplains etc. (Sir 2006). Experience has shown that these inappropriate
amelioration interventions have a negative impact in terms of water scarcity.

There is a paradox where water is scarce but at the same time the spring areas are drained. This is a
major problem that is compounded in cases of erosion threat (Syrovatka).

The revitalization of watercourses introduces and implements processes aimed at restoring the
original natural functions of aquatic ecosystems. The conditions for improving the water regime in the
landscape are realized through the system of ecological stability of the landscape land consolidation water
management functions of the forest motivation of landowners and forests and legislative pressure.
Revitalization is carried out by watercourse administrators; this obligation is legal. Revitalization must be
meaningful and planned aiming at restoring the natural character and natural functions of watercourses
and floodplains (Just 2005).

According to HeleSice the objective in terms of water is to maintain and improve the retention
capacity of the landscape. The intention of the river system revitalization program is to modify or
eliminate amelioration interventions to remove artificial drainage of pipes channels etc. to adapt them to
the form of ecosystems close to nature. Watercourses not only drain water but also have an additional
function as a natural migration pathway for organisms; furthermore it is desirable that they have a natural
self-cleaning ability which requires increasing water oxygenation restoring introducing and maintaining
shore consolidation through vegetation. Impaired aquatic ecosystems can be influenced by appropriate
adjustment of the flow ratio by adjusting the longitudinal and transverse profile of the stream (including
bottom and shore bases) removing sources of pollution and eutrophication of streams. Adjustments must
be assessed comprehensively (Adamek 2014).

Helesic notes that according to Government Resolution No. 373/92 a program for revitalization of
river systems was established with the following content:

— Support of landscape retention capacity - slowing down of surface and subsurface water runoff
from the landscape by retaining water in water reservoirs and wetlands and increasing soil coverage

— Remediation of improperly performed amelioration interventions - in the framework of
revitalization programs previously unsuitably dried wetlands or deforested steep slopes should be adapted
again to the form of naturally close systems

— Restoration of natural function of watercourses - to restore their function as natural migration
routes of organisms in watercourses restoration of bank vegetation as a reinforcing link removal of
unsuitable modifications of rivers and small streams in the form of pipes concrete troughs etc. (Adamek
2014).

Helesic notes that from a professional point of view it is possible to correct altered flow conditions
adjust the transverse and longitudinal profile of the flow and at the same time modify the substrates of the
bottom and banks remove sources of pollution and eutrophication of the flow (Adamek 2014).

Soil is a dynamic natural formation formed of mineral and organic material and living organisms in
which plants grow. Soil originates and develops with the participation of organisms and biological
processes for a very long time by weathering rocks and minerals by physical and chemical processes
(Simek 2003).
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Erosion is one of the most important factors influencing the landscape leading to its change. It is a
process of soil erosion especially in our climatic conditions mainly by water and wind in the world for
example by the activities of glaciers. Exposure to soil erosion is due to the intensive use of land for
agriculture the preference for growing certain crops and large-scale deforestation which has gradually
eroded the natural soil cover. Erosion has developed through the destructive effect of water and wind on
the soil surface.

Soil erosion is a process of separating transporting and storing material by erosive mostly abiotic
agents. Erosion is like a long-term agent that models the planet's surface in all geological times (Kvitek
2006). Soil erosion is one of the greatest environmental and economic problems.

Soil erosion has the following negative impacts (Medunova 2013):

— causes the depletion of agricultural land by the most fertile part - topsoil

— deteriorates the physico-chemical properties of the soil

— reduces the thickness of the soil profile

— reduces nutrient and humus content

— harms crops and cultures

— Increases graveliness

— makes it difficult to move machinery on land

— causes loss of seeds and seedlings fertilizers and plant protection products

The process of soil erosion is a natural process it cannot be completely stopped. In a non-standard
condition however accelerated erosion occurs which disrupts the soil surface to such an extent that the soil
particles cannot be replaced by the soil-forming process. Accelerated erosion is influenced by human
activity and farming.

Water erosion is a complex process that causes the erosion of the soil surface (top soil the most fertile
soil - topsoil) the transfer and storage of loose soil particles under the influence of water during heavy
rainfall or rapid snow melting the top layer of soil. Water erosion worsens the physicochemical properties
of soils reduces soil profile thickness increases gravel reduces nutrient and humus content reduces soil
permeability damages crops makes machinery more difficult on land and causes loss of seeds seedlings
fertilizers and plant protection products and therefore it also reduces hectare yields (Novotny).

The causes of water erosion are specific in the Czech Republic. Due to the intensification of
agriculture huge soil blocks were created in the past hydrographic and landscape elements were disturbed
(plowing of boundaries grassy valleys dirt roads liquidation of scattered greenery etc.). At the same time
however as a result of the discontinuation of agricultural land trading in the 1960s land ownership per
person was the least. A large number of agricultural holdings managed on leased land which reduces the
interest in investing in soil conservation measures. In the past watercourses troughs weirs weirs and
irrigation canals were modified. The streams were straightened deepened and fortified which shortened the
streams by almost a third of their length. This caused an acceleration of the outflow of water from the
landscape and consequently a decrease in groundwater reserves and degradation of floodplains. Stream
straightening causes undue stability of the bed and riverbanks which led to the need to strengthen them.
Strengthening brings with it the removal of vegetation on the shore and smaller water bodies around the
streams. Industrialization and development of settlements brought with it the use of energy and transport
flows (Novotny).

The impact of erosion is the fouling and pollution of watercourses and reservoirs causing excessive
intake of nutrients from fertilizers and other chemicals into the aquatic environment where they often
cause an increase in algae production (eutrophication) the formation of a water bloom and the
multiplication of one or other animals. This situation can also significantly complicate the process of
treatment of surface water to drinking water there are higher costs of water treatment and sediment
extraction (Novotny).

Reducing erosion will increase the protection of water resources and help maintain or improve the
favorable structure and composition of agricultural soils. If the agricultural landscape fails to hold water
then the risk of drought and floods increases.

The main consequences of water erosion are:

— athreat to the sustainability of soil fertility;
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— influencing the quantitative parameters of water sources (watercourse channel capacity and
available reservoir volume);

— influencing the qualitative characteristics of water resources;

— endangerment of urban areas of municipalities roads and other infrastructure in the landscape by
surface runoff and water erosion processes (Novotny).

Water erosion is influenced by the slope of the land in relation to its length along the slope vegetation
on it soil properties and its disposition to erosion established erosion control measures frequency of
occurrence of torrential rainfall after a drought lack of organic matter in the soil. From the point of view of
soil protection the positive influence of organic matter on the stability of the soil structure is important
because by means of organic substances the individual soil particles are cemented into clusters which
create pores between them. Soil porosity affects the infiltration of water into the soil reduces surface
runoff and better resists the load when traveling through heavy mechanization on land. If organic matter is
not delivered to the soil in the long term its properties deteriorate. Restoring soil quality in terms of
sufficient organic matter content is much more demanding in terms of time organization and economy
than early prevention of the reduction of organic matter in the soil (Novotny).

Wind erosion is influenced by meteorological and soil conditions (grain size structure) soil moisture
soil surface roughness vegetation cover of soil method and period of cultivation of soil and length of land;
wind speed and direction duration and frequency; amount and form of atmospheric precipitation and
evaporation; soil cover and condition of the soil and weather during the implementation of agrotechnical
operations. Wind erosion causes soil disruption due to wind causing soil particle movement sometimes
over long distances (Novotny). Plowing erosion is the process of causing soil to move in the direction of a
slope. Plowing erosion with its average annual values approaches water erosion. Snow erosion can cause
in particular sliding of soil layers when the upper waterlogged soils pass through the lower layer which is
still frozen during slow melting. During the erosion of the harvest the soil is lost from the land together
with the harvested crop. Then the extent of soil loss is influenced by the method of harvesting soil
moisture and its properties (CENIA).

The measures aim to mitigate the negative impact of erosion. The application of anti-erosion
measures consists of protecting the soil from the effects of falling drops of erosion-hazardous rain
promoting water infiltration into the soil reducing water transport energy and concentrated surface runoff
slowing down catching and safely draining surface runoff. The concentrated surface drain is safely drained
to the watercourse or to a place where it does not cause damage and catches the washed soil.

Erosion control measures are divided into:

— organizational;

— agrotechnical;

— technical.

Measures that are financially and easier to implement are measures of an organizational and
agrotechnical nature and measures of a technical nature are more expensive.

Organizational measures deal with the optimum shape and size of the land land block or its part the
appropriate location of the crops including the protective grassing and the belt cultivation of crops. The
principle is to locate the land block or soil part with the long side in the contour line which encourages
cultivation along the contour line the appropriate size and shape of the land and the delimitation of parcels
suitable for changing land types (Vachal 2011). In reality this type of measure is most often introduced in
connection with the implementation of complex land consolidation.

Agrotechnical measures concern soil-protective cultivation. Includes contour sowing / planting
protective tillage (stubble mulch / shallow sowing / planting protective crop sowing sowing with under-
crop drowning punching, hoeing chiseling undermining; sowing maize in a narrow row; belt tillage
(Novotny). Other measures include protecting grassing protective afforestation (optimally mixed forest).
crop insufficiently protecting soil from erosion only to land flat or slightly sloped with a permeable
structure belt rotation plowing along contour lines and the like. (Vachal 2011).

In case of necessity to build technical measures field roads with erosion control function ditches
hatchways protective dikes and reservoirs terrain settlements grassy valleys with stabilized path of
concentrated runoff terraces erosion limits redevelopment of erosion potholes and gorges (Novotny).

— 109 =——



Reports of the National Academy of sciences of the Republic of Kazakhstan

Implementation of technical measures comes after the introduction of organizational and
agrotechnical measures as a complement. The main purpose of technical anti-erosion measures is to
interrupt the length of the land along the slope and drain the surface runoff (ditches ditches ditches)
catching washed soil and surface runoff delaying it and safe harmless drainage (dams sedimentation
retention and dry tanks) (field settlements terraces historical limits). Technical measures are investment
measures subject to the Building Act (Novotny).

On the ground heavily threatened by erosion they are not suitable for growing crops erosion
dangerous as corn potatoes beets pea beans soya sunflower and sorghum; Other cereal crops and oilseed
rape should be planted using soil protection technologies or in the case of other cereals the condition of
soil protection technologies need not be complied with only if they are cultivated with clovers or
leguminous mixtures. On slightly erosion-endangered soils erosion- hazardous crops such as maize
potatoes beets broad beans soybeans sunflowers and sorghum should only be set up using soil protection
technologies (Novotny).

Specific soil-protection technologies on moderately erosion-threatened areas for planting broad-crop
crops include break-straps infiltration belts headland sowing sowing / planting de-stoning sugar beet
bedding growing of leguminous mixtures. General or specific soil-protection technologies when
establishing stands of erosion-hazardous crops on a slightly erosion-threatened area need not be complied
with provided that they are cultivated with a crop of non-erosion-sensitive crops sown at the latest together
with the main crop (Novotny).

The issue of anti-erosion measures is dealt with in partby the standards of Good Agricultural and
Environmental Condition of Soils (DZES or G AEC). Good agricultural and environmental condition
(GAEC) standards are standards that ensure farming in accordance with environmental protection.

In particular the conditions of the DZES 5 standard stipulate in the framework of soil erosion
protection the methods of growing selected main crops on strongly and slightly erosion-threatened areas
registered in the public land register LPIS (Land Parcel Identification System).

For the new period of the Common Agricultural Policy 2015-2020 the basic direction of the standards
of good agricultural and environmental condition of the soil is adjusted in accordance with Annex II of
Regulation (EU) No 1306/2013 of the European Parliament and of the Council About protects land deal
with three of them namely standard GAEC 4 (minimum soil cover) GAEC 5 (minimum land management
in relation to specific local conditions to limit erosion) and GAEC 6 (preservation of soil organic matter
levels appropriate procedures also burning of stubble on arable land).

The above standards include conditions that promote soil erosion protection through the introduction
of soil protection measures to reduce soil shear slow down surface runoff increase water retention in the
landscape and maintain or improve soil quality by incorporating fertilizers (Ministry).

The issue of combating water erosion is partly addressed by GAEC 1 a measure for the protection of
sloping soils above 7 °© and GAEC 2 which discusses the principles of growing certain crops on heavily
and moderately erosion-threatened soils. The measures under GAEC 1 and 2 therefore concern the plots
which meet the specified criterion (GAEC 1) or are marked as severely or slightly vulnerable to erosion
(GAEC2).

Set criteria however solve the soil erosion control poorly and because they are set up slightly
compared to the total area of farmland at risk. In addition GAEC standards are an economic tool to
support the agricultural sector and do not replace the obligation for agricultural entrepreneurs to manage
so as not to erode soil. Moreover they concern only those farmers who draw subsidies (Ministry).

Thus we carried out an ecological and economic analysis of the adaptive-landscape system which
consists of natural natural and historical characteristics. The main characteristics of the territory landscape
elements are disclosed; The expression of a negative or positive expression of each characteristic; The
assessment of the spatial conditions of the landscape is given.

Discussion. The authors of the study suggest a new systematic approach to the object. The basis for
supporting the functions that define the so-called containment-evaporation unit (RETU; see Eliash et al.
1999 and 2000). A new systems approach means understanding that the individual elements are RETUSs.
The goal is to restore water resources and restore water resources through transplantation of greenery
which in turn stabilizes components in the water regime and prioritizes water recovery thermal conditions
in the landscape (Syrovatka 2004).
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The authors also point out the absurdity of the current way of defense against the ecological
instability of the landscape which consists in the construction of new dams and other regulations of
watercourses. The authors prove the ineffectiveness of this approach in comparison with the area-wide
restoration of the retention-evapotranspiration function of the landscape also in connection with the
assertion from the classical work of Kutilek (1978): when comparing the volume of water reserves in
agricultural and forest land and the total volume of all water reservoirs that soil is a huge reservoir that
should be given appropriate attention. Unfortunately the illogicality in this respect has not yet been
understood by many experts. In an analysis of the impacts of climate warming a team of experts (Hladny
et al 1995) came to an analogous conclusion: “Soil is one of the fundamental input transformers of water
resources both quantitatively and qualitatively. It is therefore important to manage water in the soil space
and to use its retention capacity which requires in particular the following measures: reduction of surface
runoff reduction of disproportionately large drainage by systematic drainage application of anti-erosion
measures” (Syrovatka 2004).

Within the project “Selected socio-scientific aspects of environmental management” the research
team created the basis for the coordination of research activities in selected areas of the environment with
a focus on the legal social psychological economic ethical and ecological fields. This created the
conditions for an interdisciplinary approach to identifying and analyzing relationships that exist in a
particular environment and affect quality of life. From a managerial point of view this conception is
essential for problem-solving and decision-making both in the area of public administration and in the
business environment and it is also a precondition for developing the company's knowledge (Hejda 2004).
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TYPAKTBI JAMY IHAPTTAPBI BOUBIHIIIA AJTATITEPJIIK KEPJIEPIIK
KYUEJIEPAIH 9KOJIOTI UAJIBIK-OKOHOMMUKAJIBIK TAJLJJAY

AnHotanusi. Makanaga Oenrini O6ip ayMakThIH TaOWFM MOAEHH JKOHE TapUXM €peKLIETIKTEpiHEeH TYpaThIH
Oeliimey-nanamadT sxyleci KapacTelpbuiaabl. Makanana ayMakThIH HETi3ri CUIIaTTaMackl JIaHmadT 3JIeMeHTTepi;
opOip cHIaTTaMaHBIH MAaHBI3JBUIBIFEI MEH TEpic HEMece OH KOpiHICI aHBIKTANAIbl; JaHTIAQTTHIH KEHICTIKTIK
JKargaiibiHa Oara OepinreH. Byl KepceTKimTep ayMaKTHIH SKOJIOTHSIIBIK-YKOHOMHUKAIBIK TaJJaybIHBIH HETi3iH
Kypanpl. Jlanmmadrka jkaHa KYHeTiK Ke3kapac KOKTeMIl aynaHAapAbl JKaHAAHIBIPY MIapaliapbl jKOHE DPO3UsFa
Kapchl Iapaiap: yHbIMIACTHIPYIIBLIBIK aybUIIAPYAITBUIBIK TEXHUKAJIBIK Iapajap YChIHbUIAIbL.

Kana y#enik TOCI )Kachll XKEJIEKTEP/Ii OTBIPFBI3Y apKbLIbI CY PECYPCTapbliH KAJIIbIHA KEJTIpyre OarbITTalFan
Oy e3 KeseriHae cy peXHMIHAEr Kypamuaac OeJiKTep[l TypakTaHAbIpaJbl JKOHE CyJbl KaJbIHA KeNTipyre
OachIMIBIK Oepeili COHBIMEH Karap jkKaHa aam0agap MeH 0acka Ja KypbUIbICTapJaH TYPAaTbiH JaHIIIa(TThIH
OKOJIOTHUAJIBIK TYPAKCBhI3AbIFbIHAH KOPFay/AblH KOJIAJaHbICTAr bl QHiCiHiH KHUCBIHABIIBIFBIH KOpCCTe[{i. CYy arblHJapbIHbIH
epexxenepi. ABTOpiap JaHMAQTTBIH ycTan Kainy-OyJaHIplpy TpaHCIUIaHTauusulay (QyHKUMSCBIH KEeH Keyemje
KaJIIIbIHA KEJNTIPyMEH CalbICThIpFaHAa OyJl TOCULAIH THIMCI3IIrH Jonenjaeiii: aybulliapyallbUlblK JKOHE OpMaH
JIKANTApbIHIAaFbl Cy KOPBIHBIH KOJIEMIH >XKoHE OapiblK Cy KOMMaJapbIHBIH JKaJIbl KOJIEMiH CaJBICTBIPFAH Ke3Je
TOIBIPAK - OYJI YJIKEH pe3epByap OFaH THICTI Hazap ayaapy Kepek. TOIbIpak - CaHIBIK JKOHE calajiblK >KarblHaH Cy
pecypcTapblH Herisri TypieHmiprimrepaiy Oipi. COHIBIKTaH TOMBIPAK KEHICTITiHIETI CyObl Oackapy >KOHE OHBI
cakray KaOiJleTiH maiiaigaHy eTe MaHBI3bI O KeJleci apanapasl KaKeT eTe/li: JKep YCTI aFbIHAapBIH a3aiiTy xyiemni
JPEHAX apKbUIbI IPONIOPLHOHAIIBI €MeC YIIKEH APSHAKBI a3aiiTy jKoHE dPO3HAHbI OaKbUIAy MapaapblH KOJJIAHY.

3eprTey HpoLECciHAe KYMBIC TOOBI KYKBIKTBIK QJIE€YMETTIK MCHXOJOTHSIIBIK SKOHOMHKANBIK 3THKAJBIK JKOHE
SKOJIOTHSUIBIK callajapra Oaca Hasap aynapa OTBHIPBINI KOpIIaraH OPTaHbIH HAaKThl caylajlapblHAA 3epTTeyiepai
yitnectipyre Heri3 »xacamgsl. byn Oenrinmi Oip oprama eMip CYpeTiH JKOHE eMip Cypy camachlHa ocep eTeTiH
KaThIHACTap/ibl aHBIKTAYFa JKOHE TalliayFa MOHAPANIbIK Ke3Kapac YILiH KarFJIai TyFbI3[bl. bacKapyIIbUIbIK TYPFbIIaH
anFaHma OyJ1 TY)KBIPhIM MEMJICKETTIK OacKapy cajachlHIa Aa OW3HEC opTaja Ja MOCeeNIepli MICHTY YKOHE MM
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KaOBUIIAy VIIH MaHBI3IBI COHBIMEH KaTap 3epTTey CallaChIHAAFBI OUTIMAI JaMBITYIBIH MIHICTTI IIAPTHI OOJBIT
TaObLIA b

Tyiiin ce3aep: manmmadt nmaramadT epeKIeTiKTepl afanTHBTI-TaHAMA]T JXKyieci ayMaKTapFa SKOJIOTHSIIBIK-
SKOHOMUKAIIBIK TaJIIay JKYHEIiK TOCLII.
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3KO0JIOI0-9KOHOMHUYECKHUI AHAJIN3 AJATITUBHO-JTAHAIIIA®THBIX CUCTEM
B YCJIOBHUS YCTOMUYUBOI'O PA3BBUTHUSA

AnHoTanumsl. B crathe paccMaTpuBaeTCs alanTUBHO-TaHAMIA(THAS CHCTEMa KOTOpasi COCTOUT U3 MPUPOIHBIX
KyJIBTYPHBIX M HMCTOPUYECKHX XapPaKTEPUCTUK KOHKPETHOW MECTHOCTH. PacKphITBI OCHOBHBIE XapaKTEPUCTHKU
TEPPUTOPUHU 3JIEMEHTHI JIaHAmAadTa; ONpeseseHa BaXXHOCTh M HETaTHBHOE WJIM MO3MTHBHOE BBIPDAXKEHHUE KaxIOH
XapaKTepPUCTHKH; JaHa OLEHKA MPOCTPAHCTBEHHBIX yCIOBUH NaHmmadra. J[aHHBIE MOKa3aTeNIH JIETIH B OCHOBY
9KOJIOT0-3KOHOMHUYECKOTO aHaKu3 TeppuTopuu. [IpeanoxeH HOBBII CHCTEMHBIH OAXOA K JTaHAA(TY MEPOIPHUITHS
[0 OXXMBJICHHIO BECEHHHUX IUIOMIaJe W Mepel 1mo Ooph0e C 3po3neil: OpraHU3alMOHHBIE arpOTEXHHYECKHE
TEXHHUYECKHE.

HoBblii crcTeMHBIN TOAXOA HANpaBIeH Ha BOCCTAHOBIICHNUE BOAHBIX PECYPCOB IIyTEM IEPECAIKU 3€JIEHH, YTO B
CBOIO O4epe/Ib CTAOMIN3HPYET KOMIIOHEHTHI B BOJHOM PEXHMME U OTAAET IPUOPUTET BOCCTAHOBIEHHIO BOJIBI @ TAKKE
YKa3bIBalOT Ha aOCYpAHOCTH CYIIECTBYIOMIETO CIIOCO0a 3alIMTHI OT JKOJIOTHYECKON HECTaOMIBHOCTH JaHamadra
KOTOpas 3aKjIt0o4acTCsd B CTPOUTCILCTBEC HOBLIX IUVIOTMH W APYTIUX HOPMATUBHBIX MOJIOKEHUH BOJOTOKOB. ABTOpI)I
JTIOKa3bIBAIOT HEAPPEKTUBHOCTH 3TOTO IOJX0/IA [0 CPABHEHHIO C MACIITAOHBIM BOCCTAHOBIICHHEM YICP KUBAIOIICH-
9BAIOTPAHCIIMPAIIMOHHOMN (QYHKIUK JaHaadTa: mpyu cCpaBHEHHH 00bEMa 3aacoB BOJIbI B CEILCKOXO35HCTBEHHBIC U
JIeCHBIE YTo/ibsl M 00 00bEM BCEX BOAOXPAHHIIMII YTO IT0YBA SIBJISICTCS OTPOMHBIM BOAOXPAHMIHILEM, KOTOPOMY
CJIEIyeT yIeJUTh COOTBETCTBYIOIee BHUMaHue. [1ouBa sIBIIs€TCS OHUM M3 OCHOBHBIX BXOJHBIX NpeoOpasoBaTesen
BOJIHBIX PECYPCOB KaK B KOJIMYECTBEHHOM TaK M B KAUECTBEHHOM OTHOIIEHUH. [103TOMY Ba)KHO YNpaBIIsTh BOJOH B
MOYBEHHOM IPOCTPAHCTBE U MCIIOIB30BATh €€ YAEPKHUBAIOIIYIO CIIOCOOHOCTh YTO TPeOyeT B YaCTHOCTH CIEAYIOIINX
MEp: YMEHBIIEHHE IIOBEPXHOCTHOTO CTOKAa YMEHBIIEHHE HEMPOMOPIHOHANBGHO OOJBIIOT0 ApPEHAXa ITyTEeM
CHCTEMaTHYECKOTO APEHaXa MPUMEHEHUE MEp TPOTHUB 3PO3HUH.

B mpoumecce wncciemoBaHus pabouas TIpymnna co3laja OCHOBY [UISI KOOPOMHALMM HCCIEN0BATENbCKOM
JIESITEIBHOCTH B OTHEIBHBIX 00JACTSIX OKPYXKAIOLIEH Cpelbl ¢ aKIEHTOM Ha MPAaBOBOW COLUAIBHOW ICHXOJIOTH-
Y4eCKOI SKOHOMUUYECKOH 3THYECKON U KOJIOTMYECKO 00JacTaX. DTO CO3aNI0 YCIOBHS Ul MEXKAUCIUILIMHAPHOTO
moJaxo/Jia K BbISBJICHUIO U aHATIN3Y OTHOmeHHﬁ, KOTOPBIC CYHICCTBYIOT B KOHerTHOﬁ CpC€AC U BJIMAIOT HAa KAa4Y€CTBO
xu3HU. C ynpaBleHYeCKOM TOUKM 3pEHUS 3Ta KOHLEIIMS BaXKHa IS PEIISHUs Mpo0eM U MPUHATHUS PeIIeHui Kak B
00J1aCTH TOCYAapPCTBEHHOTO YIIPABJIEHHS TaK U B OM3HEC-CPE/e a TaKoKe SIBIISETCS IPEABAPUTEIbHBIM YCIOBUEM IS
pa3BUTHS 3HaHUH B 00J1aCTH MCCIIEIOBaHNUS.

KaroueBbie ciaoBa: nanmmadr ocoOeHHOCTh JaHAmadTa aJanTHBHO-TaHAMIA(THAS CHCTEMa HKOJIOro-
SKOHOMMYECKUN aHAJIU3 TEPPUTOPUN CUCTEMHBIN OAXO.
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