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INTRODUCTION
Several decades ago, land use and ecology in general were not a very relevant topic, but with the beginning of particularly intensive urbanization and agricultural expansion, scientists began to pay increasing attention to ecology and the improvement of related factors. The aim of the article is to analyse the land use of selected areas and its impact on the ecological condition of the area.

METHODOLOGY AND MATERIALS
Research objects. Three districts in the east and north-east of Lithuania all belonging to Utena county were selected for the study: Ignalina, Molėtai and Zarasai. Ignalina district municipality is a resort area, which is often described as the
capital of the recreation area of Eastern Lithuania. Molėtai district municipality is also often referred to as one of the summer tourism capitals. The area of the district is slightly smaller than the Ignalina. Zarasai district municipality is located in the north-eastern part of Lithuania (Figure 1). Thus, all districts are characterized not only by their exceptional recreational characteristics, but also by their considerable forest cover (from 32 to 42% of the total area), which in ecological terms has a significant impact on the ecological stability of the area, but still occupies a significant part of other, less ecologically stable areas.

Figure 1. Districts selected for the study (Source: www.geoportal.lt)

a) Ignalina district

b) Molėtai district

c) Zarasai district

Research data and methods. The main data used in the study - the CORINE dataset ( years 2006 and 2018 ) was downloaded from the Lithuanian spatial information portal www.geoportal.lt. A comparative analysis of the data was performed, during which the program filtered and compared detailed data on the land cover of the studied areas in 2006 and 2018 (artificial cover, agricultural areas, forests and other natural areas, wetlands and water bodies) and their areas occupied. After collecting and summarizing the land cover data, the degrees of polarization for 2006 and 2018, also known as ecological stability coefficients, were calculated for each district using the following formule:
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Polarization coefficient/ecological stability value indices
here, PK – the degree of polarization of the landscape;
di – naturalness index for the i-th cover type;
S1 – area of the i-th land cover type of the area;
S – the area of the whole territory.

Coefficient values

Ecological condition of the area

≥ 0,67

Stable

0,51 – 0,66

Moderately stable

0,34 – 0,50

Not stable

≤ 0,33

Unstable

Since in this case the degree of polarization/ecological stability coefficient of the area only assesses the impact of the landscape on the ecological condition of the area, a multi-criteria analysis using PROMETHEE software was performed to
assess not only the impact of the landscape on ecological stability but also the impact of certain environmental elements on the ecological condition of the area identifying which of the study areas has the best ecological condition.
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Chosen criteria for multi-criteria analysis using PROMETHEE software
Criteria
Justification of the criteria
Protected areas (percentage of occupied area in the district) Biodiversity conservation may be considered on the basis of protected areas such as nature reserves, sanctuaries and others. Therefore, the larger the area of these areas in the district, the more ecologically strong the district is likely.
Forests and other natural areas (percentage of occupied area Forests tend to be highly diverse and provide many ecosystem functions, including habitat supply, carbon sequestration, water regulation, and erosion prevention.
in the district)
Therefore, it is considered that the more forests there are in the area, the ecologically stronger the area.
Agricultural area (percentage of occupied area in the district) The biodiversity crisis is caused by factors such as agricultural development and logging, so growing agricultural land has a partial negative impact on the ecological
condition of the district.
Population density (population 1 sq. km)
Higher population concentrations are usually associated with higher energy consumption, which is one of the main drivers of greenhouse gases, especially carbon dioxide emissions.
Artificial covers (percentage of occupied area in the district) Urban development is another major driver of land cover change. The construction of buildings and other artificial surfaces contributes to the loss of sensitive ecosystems and the degradation of natural habitats.
Road length (km)
Many factors contribute to greenhouse gas emissions. One of them is transport. For this reason, the developed road infrastructure has a negative impact on the local
ecological status.
Gaseous and liquid substances emitted into the ambient air
from stationary pollution sources (tons)
Carbon monoxide emitted into the ambient air from station- The release of substances or mixtures into the environment has a negative impact on natural ecosystems and the ecological condition of the area in general.
ary sources (tons)
Nitrogen oxides emitted into the ambient air from stationary
pollution sources (tons)

RESULTS
Figure 5. Ecological stability
coefficients of
Ignalina, Molėtai and Zarasai
districts

Figure 2. Land cover in Ignalina district in 2018

Figure 3. Land cover in Zarasai district in 2018

Figure 4. Land cover in Molėtai district in 2018

Figure 6. PROMETHEE ranking test

CONCLUSIONS AND PROPOSALS
1. In Ignalina, Molėtai and Zarasai districts, the largest part of the area (from 44 percent in Zarasai, 50 percent in Ignalina to 57 percent in Molėtai municipality) consists of agricultural areas, slightly smaller areas
are occupied by forests and other natural areas, respectively 42 percent - in Zarasai, 39 percent - in Ignalina and 32 percent in Molėtai municipality and artificial covers (8 percent each in Ignalina and Molėtai and 11
percent in Zarasai district municipality). Over a 12-year period, a practically even (4-6 percent) decrease in agricultural areas and growth of forests and other natural areas (3-5 percent) and artificial cover (1 percent)
were observed in all three surveyed municipalities.
2. Throughout the study period, depending on the structure of the land cover, the districts have positive ecological stability indicators, i.e. the values of the polarization coefficients exceed 0.67, except for the value
of the ecological stability coefficient of Molėtai district in 2006, which was 0.65, i.e. the area was moderately ecologically stable. However, it is probable that due to the decrease in agriculture by the most -6 percent
than in other districts and the increase in the area of forests and other natural areas by 5 percent, which have a positive impact on the ecological stability of the area, this area reached the ecologically stable area indicator in 2018 (0.68).
3. The multi-criteria analysis of the ecological stability of the districts showed that despite the positive ecological stability indicators when assessing the districts according to their land cover structure, the ecological
condition of Molėtai district is still the worst according to the rating indicators (indicator values are -0.66 using linear priority function, using usual priority function - 1), while the ecological condition of Zarasai
and Ignalina districts is very similar. Such a negative multi-criteria assessment of the ecological condition of Molėtai district was influenced by all criteria: lower area of protected territories, forests and natural areas
in the district, higher population density, road length, area of artificial covers and emissions (carbon monoxides, nitrogen oxides, etc.) quantity. Meanwhile, when assessing the ecological condition of Ignalina district, 4 criteria were favourable, namely: relatively low population density, road length, and lower emissions of gases and liquids, carbon monoxide, and for Zarasai district 7 criteria: higher protected areas, forests
and other natural, agricultural areas and artificial cover areas as well as lower population density and emissions of nitrogen oxides, gaseous and liquid substances.
4. The results of the study unequivocally revealed that the ecological stability of the area is influenced not only by land use, i.e. the structure of the area cover, but also other environmental elements related to the area, such as emissions of gaseous and liquid substances, carbon monoxide and nitrogen oxides, or even the lowest possible population density and road network in the area. Therefore, in order to achieve fully sustainable development of areas through territorial planning and further management, which also influences land use trends, it is necessary to responsibly assess all possible factors influencing the ecological condition of
the area.

