Monitoring’2025 EAGE

Mon25-046

A. Tretiak (Bila Tserkva National Agrarian University), V. Tretiak (Sumy National Agrarian
University), N. Kapinos (Sumy National Agrarian University), V. Strelnyk (Sumy National
Agrarian University), *N. Petrova (Sumy National Agrarian University)

SUMMARY

The study confirms the possibility of assessing the prospects for the formation of a single
natural and ecological framework of the Sumy region based on the data of the regional
ecological network. Assessment of the ratio within administrative units of different categories
of land or types of land use in the context of environmental significance according to the
criterion of resource consuming (resource exploiting), environmental protection and reserve
land use allows developing recommendations for transforming the land use structure to
transfer land to the category of protected elements and buffer zones of the natural and
ecological framework of the land use system.
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Introduction

The creation of a natural and ecological framework (NEF) of the region is traditionally considered a
factor in improving the ecological situation and optimizing land use. The current land use structure
plays a key role in shaping the ecological situation in the Sumy region. The region is characterized by
a number of environmental problems typical of old-developed territories and primarily caused by a
high level of anthropogenic pressure: soil cover degradation (Masiuk, 2024), pollution of water
bodies, reduction of species diversity and habitat of flora and fauna, etc. In the modern land use
structure of the Sumy region, agricultural lands prevail, occupying about 71.2% of the land area
(Report, 2023), of which arable land itself accounts for 51.5% (1.2 million hectares), which indicates
a high level of agricultural development and excessive plowing of its territory. Hayfields and pastures
occupy only 18.8% (447.2 thousand hectares), and the share of perennial plantations is only 1% (24.4
thousand hectares). The structure of the land fund of the Sumy region is shown in Fig. 1.
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Figure 1 Structure of the land fund of Sumy region as of 2023.
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The agrochemical assessment of the soils in the Sumy region is one of the highest in Ukraine,
averaging 51 points (ranging from 42 to 58 points). On this scale, the fertility of the region's soils is
above average compared to other regions of Ukraine. The Sumy region is classified as having a
moderate share of eroded soils (20.8%). A total of 739.8 hectares of degraded land and 915.1 hectares
of low-productivity land have been identified in the region. Consequently, 20.6% of the region's
territory is occupied by environmentally significant types of land use.

The nature reserve fund (NRF) network includes 19 sites of national importance, covering an area of
50,456 hectares (28.1%), and 300 sites of local importance, covering 128,770 hectares (71.9%).
However, their regulatory impact on the ecological situation remains limited.

Most of these territories (98.8 thousand hectares, or 55.1%) are designated as natural (complex)
landscape reserves of regional importance, where land is not officially withdrawn from economic use.
Additionally, control over compliance with environmental protection regulations is insufficient due to
restrictions on the use of land, natural resources, and biodiversity, which are not fully recorded in the
state land cadastre.

Following the invasion of the Russian Federation into Ukraine, the issue of the impact of hostilities on
the environment—particularly on land resources and soils—has become increasingly critical. As a
result of the military conflict, natural ecosystems have been degraded and polluted, making these
areas unsuitable for use.
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Method and Theory

The conducted study confirms the feasibility of assessing the prospects for forming a unified NEF in
the Sumy region based on data from the regional ecological network. Evaluating the ratio of different
land categories or land use types within administrative entities in terms of environmental
significance—according to the criterion of resource-consuming (Skliar et al., 2021) (resource-
exploiting), environmental, and reserve land use—enables the development of recommendations for
transforming the land use structure (Makarova et al., 2023). These recommendations include
reclassifying certain lands as protected elements and buffer zones within the NEF land use system.

The analysis indicates that prior to the formation of the ecological network, land use in the Sumy
region was characterized as stably unstable (Kek.st = 0.39). After incorporating the ecological
network into the land use system and registering the NEF -related land use restrictions in the state
land cadastre, the ecological stability of land use—according to the regional scheme—improves to a
moderate stability level (Kek.st = 0.54). However, land use in the Sumy region remains in an
ecological crisis, which significantly impacts public health.

Results

The formation of the NEF within the land use system is regarded as a key factor in improving the
ecological situation (Tretyak et al., 2016). To reduce anthropogenic pressure and stabilize the
ecological balance in the study region (Rybina et al., 2022), changes in the land use structure are
necessary to increase the share of lands performing environment-forming functions. One of the most
effective approaches to implementing these changes is the formation of the NEF within the land use
system. This structure includes areas with various land use regimes, creating a spatially organized
infrastructure (Kapinos et al., 2021) that supports ecological stability, prevents biodiversity loss, and
mitigates landscape degradation.

Based on the widely accepted concept of Ukraine's ecological network as the fundamental basis of the
NEF (Tretyak, 2015), this study assumes that all functional elements—nodes (key areas or cores) and
connecting corridors (or communication structures)—contribute to its potential. The cores and nodes
(key territories) of the NEF include areas least affected by human activity, which in the Sumy region
primarily correspond to NRF sites of national significance. Since NRF sites of regional significance
are classified as reserves, where land is not withdrawn from economic circulation, their inclusion as
cores or nodes within the NEF is deemed inappropriate.

Forests classified under the first group, which primarily serve water protection, protective, and health-
improving functions, can be considered as environment-forming territories. Water protection zones
around water bodies, which impose restrictions on land use (Matsiuk, 2023), can function as
ecological corridors. Additionally, field protection forest belts may serve as connecting elements if
they facilitate the transfer of material, energy, and information flows within landscapes.

When evaluating the specifics of land and resource use in modern market conditions, it is essential to
recognize that land, as a unique natural resource, inherently requires active and comprehensive state
intervention—regardless of the socio-economic system—in its allocation, redistribution, use, and
restoration. A key classification criterion is the intensity of land and natural resource utilization, with
the degree of economic development of the territory directly impacting biodiversity (Tretyak, 2015).

Sumy region was selected as a model region due to its location within two natural and climatic
zones—Polissya and Forest-Steppe. The soil cover consists of typical chernozems, podzolized, sod-
podzolic, light gray, gray forest, and dark gray forest soils, which are capable of fully meeting the
region’s demand for vegetable protein, both for direct human consumption and for livestock fattening.
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According to the 2023 regional report on the state of the environment in Sumy region (Report, 2023),
the total area of agricultural land is 1.7 million hectares, including 1.2 million hectares of arable land.
The total area of the forest fund in Sumy region amounts to 452.1 thousand hectares, of which 425
thousand hectares are covered with forest vegetation. The region’s total forest cover stands at 17.9%,
which is 2% higher than the national average in Ukraine. There are 0.42 hectares of forest per capita,
ranking the region ninth in Ukraine in terms of forest fund area.

In this region, the practical implementation of proposals for forming the NEF within the land use
system generally requires reclassification of land categories, which inevitably involves changes in
land ownership as well as economic, legal, and administrative challenges. In this regard, analyzing the
land use structure and assessing the potential of various land categories and land use types are
essential for developing recommendations on land use regulations within different sections of the
NEF to ensure its effective functioning.

If necessary, agricultural land transfer is legally possible when establishing any land category.
Additionally, the reallocation of arable land can be considered when optimizing agricultural land use.
In such cases, the least productive areas for crop cultivation are excluded from agricultural turnover in
favor of alternative uses, such as pastures or conservation areas aimed at restoring productivity. In
these territories, efforts to restore ecological balance on severely degraded lands facilitate their
gradual reintegration into the land use system, potentially as part of the fuel and energy sector. In this
context, an optimal approach would involve utilizing low-productivity lands (e.g., eroded,
waterlogged, or saline areas). However, identifying low-yielding areas in regions dominated by fertile
chernozem soils presents a significant challenge. Consequently, the economic efficiency of utilizing
such lands remains a critical issue.

Within the proposed NEF land use system, emphasis is placed on the use of hayfields and pastures,
which should be managed through extensive land use methods. The transition of these areas from
intensive agricultural use to a more sustainable management regime raises concerns about the
willingness of farms and agricultural enterprises to adopt such practices, potentially leading to
negative economic and social consequences. Evaluating the prospects for repurposing lands currently
used as arable land and pastures requires additional economic and legal justification. Therefore, these
areas should be classified as having moderate potential for inclusion in the NEF.

Thus, the formation of the NEF as a unified regional-level territorial structure aimed at maintaining
environmental stability faces significant challenges and requires a systematic approach. Given the
dominance of agricultural land, this issue should be addressed in the context of land use optimization:
it is necessary to identify arable lands that are economically unprofitable for cultivation and consider
their reclassification, for instance, as pastureland. These arable lands could be regarded as elements of
the restoration fund and incorporated into the NEF.

Conclusions

According to the assessment results, the prerequisites for forming the NEF within the land use system
in the Sumy region can be considered favorable. However, a significant restraining factor in
establishing the ecological framework is the integration of agricultural lands into the ecological
network within the land use system. In this regard, the creation of the NEF in the Sumy region and
other regions now largely depends on the development and refinement of legal mechanisms.

It is evident that the concepts of "ecological framework," "element of the ecological framework,"
"functional land use," and "transformation of functional land use" should be formally incorporated
into land and environmental legislation. This would enable the definition of appropriate land use
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regimes tailored to each framework element, facilitating a reduction in anthropogenic impact on the
territory.

Although increasing the share of lands designated for sustainable land use within the Sumy region
cannot be achieved in the short term, it is essential to legally register territorial restrictions on land use
within the structural elements of the ecological network and establish the necessary legal framework.
At the same time, expanding the share of lands that perform environment-forming functions should be
accompanied by the diversification and intensification of land use in areas outside the NEF.
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