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SUMMARY

The concept of ecosystem services is based on the need of co-evolutionary development of ecological
and economic components. It is reflected in the national policy and legislation of many countries, it has
become the foundation for a number of international agreements and it is included in the summary
documents of the United Nations Conference on Sustainable Development “Rio+20”. The European
Biodiversity Strategy requires all EU member-countries to establish and assess the ecosystems with
their services at the national level, as well as to integrate the obtained results into the overall system of
ecological-economic calculations. In Ukraine, the ecosystem approach should be implemented in
territorial management, while the Ukrainian legislation should be harmonized with the European one in
this sphere. The application of geoinformation technologies plays an important role in implementing
the concept of ecosystem services. The goal of the given research work is identifying and characterizing
the ecosystems of Ukraine that are of particular importance for rendering the ecosystem services. In
order to select and calculate the areas of ecosystems on landscapes, to create cartographic material, the
software products ArcGis and Mapinfo Professional were used, as well as Google satellite images and
electronic vector layers of the topographic map of Ukraine at the scale of 1:200 000.
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Introduction

The preservation and restoration of the natural environment, ensuring the ecologically safe
functioning of ecosystems, are the priority conditions to implement the leading social paradigm —
development in harmony with the nature. There appears a necessity to search some compromise
between the social-economic needs of human race and the biosphere ability to satisfy them
(Prykhodko, 2017; Prykhodko et al., 2019, 2020). The concept of ecosystem services is based on the
need of co-evolutionary development of ecological and economic components. It is reflected in the
national policy and legislation of many countries, it has become the foundation for a number of
international agreements and it is included in the summary documents of the United Nations
Conference on Sustainable Development “Rio+20”. The European Biodiversity Strategy requires all
EU member-countries to establish and assess the ecosystems with their services at the national level,
as well as to integrate the obtained results into the overall system of ecological-economic calculations.
In Ukraine, the ecosystem approach should be implemented in territorial management, while the
Ukrainian legislation should be harmonized with the European one in this sphere. The application of
geoinformation technologies plays an important role in implementing the concept of ecosystem
services.

Method and Theory

The ecosystem services are mostly defined in scientific literature as the benefits and values that are
received from ecosystems, as well as the full list of material, energetic and information flows created
by natural capital stock, which ensures the society's well-being in combination with physical, human
and social capital (Brown et al., 2007). Up to now, 3 international classifications of ecosystem
services have been developed: 1) Millennium Ecosystem Assessment (MA); 2) The Economics of
Ecosystems and Biodiversity (TEEB); 3) Common International Classification of Ecosystem Services
(CICES). These classifications are essentially very similar and include 3 main categories of ecosystem
services: provisioning — providing people with material goods and resources directly used by them;
regulating — various mechanisms of ecosystems that regulate the environmental indicators and are
crucially important for human well-being; and cultural — intangible provision with people’s cultural,
spiritual and scientific needs. The work at standardizing and approving the list of ecosystem services
is still going on (Haines-Young and Potschin, 2018).

There exists no single approach to the implementation of the concept of ecosystem services, which
would correspond to the natural conditions of certain territorial objects. The classification of
ecosystems of Ukraine and ecosystem services provided by them is currently in the process of
formation. In order to implement the concept of ecosystem services in the sectors of Ukraine's
economy, it is necessary to scientifically substantiate, improve and generalize the conceptual-
terminological apparatus, classification of ecosystems and their services, methods of assessing the
condition of ecosystems and calculation of the cost of ecosystem services; to develop and adopt the
relevant regulations.

The goal of the given research work is identifying and characterizing the ecosystems of Ukraine that
are of particular importance for rendering the ecosystem services. The methodological basis of this
study was the scientific principles and regularities in the field of ecology, geography, landscape
science etc. The following methods were used therein: cartographic method (based on GIS-
technologies, expert estimates) and statistical method.

Examples

In the classical sense, an ecosystem is a rankless unit of various dimensions, which is not
characterized by any territorial constraints. Therefore, for scientific substantiation and implementation
of the concept of ecosystem services, it is important to single out the ecosystems at the territorial level.
In different natural conditions, such ecosystems provide different priority ecosystem services (for
example, in mountainous landscapes, forest ecosystems render regulating and supporting services,
whereas in lowland landscapes — providing services). Based thereon, and also to link ecosystems to
specific areas, we have summarized the landscape map of Ukraine (Rudenko et al., 2007) and created
a landscape map at the level of landscape types, which include 34 types at the territory of Ukraine
(Figure 2). The research into the ecosystems and ecosystem services, provided by them, were
conducted taking into account their spreading on landscapes within the territory of Ukraine.
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Figure 1 The distribution of ecosystems in the landscapes of Ukraine
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Figure 2 1) The landscapes of Ukraine (at the level of category of landscapes).
2) The ecological condition of the landscape ecosystems.
3) The prevailing ecosystem services of the landscape ecosystems
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According to the EUNIS classification, there are 7 ecosystems of level 1 at the territory of Ukraine
(Onyshchenko, 2016), that render basic ecosystem services: B — Coastal habitats; C — Inland surface
waters; D — Mires, bogs and fens; E — Grasslands and lands dominated by forbs, mosses or lichens;
G — Woodland, forest and other wooded land; I— Regularly or recently cultivated agricultural,
horticultural and domestic habitats; J — Constructed, industrial and other artificial habitats).

In order to select and calculate the areas of ecosystems on landscapes, to create cartographic material,
the software products ArcGis and Mapinfo Professional were used, as well as Google satellite images
and electronic vector layers of the topographic map of Ukraine at the scale of 1:200 000. Figure 1
shows the spread and correlation of ecosystems in the landscape types at the territory of Ukraine.

To assess the ecological status of landscape ecosystems in each of 34 types of landscapes, the
following criteria were analyzed: anthropogenic changes in geological-geomorphological structure;
ecological condition of lands and soils, surface and ground waters, atmospheric air, vegetation;
dangerous exogenous processes; man-caused loading. The integral indicators of ecological status are
shown in Figure 2.

According to the CICES V 5.1 classification, ecosystems provide 3 main types of ecosystem services:
1 — Provisioning); 2 — Cultural; 3 — Regulation & Maintenance. Due to the fact that even today there
exists no single method of determining the economic value of ecosystems, for its determining requires
a large amount of information, the assessment of correlation of services provided by ecosystems was
carried out by the expert method. The predominant ecosystem services were identified by experts in
each of 34 types of landscapes (Figure 2) as a share of all services provided by ecosystems.

Conclusions

1) The classification of ecosystems of Ukraine and ecosystem services provided by them is currently
in the process of formation.

2) The performed research has shown the effectiveness of using the geoinformation technologies for
implementation of the concept of ecosystem services in Ukraine.

3) The landscapes with favorable and moderately favorable ecological status of ecosystems occupy
approximately 17% of the area of Ukraine; the landscapes with satisfactory ecological condition
occupy 49%; and the ones with deteriorated and tense ecological condition — 34%.

4) It is necessary to conduct large-scale studies of the components of landscape ecosystems of
Ukraine for a more detailed analysis of the condition and dynamics of ecosystems, economic
assessment of ecosystems and services provided by them.
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