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SUMMARY

Western Donbas (Dnipropetrovska oblast, Ukraine) is a region of intensive coal mining,
which is accompanied by a significant man-made environmental impact. To optimise the
processes of revegetation and the formation of sustainable plant communities on the waste
heap, it is advisable to apply a differentiated approach, taking into account the physical and
chemical properties of the rock and others. The most negative is the high level of soil salinity,
so it is recommended to take measures to regulate the salt content in the substrate by
gypsumisation; the physical properties of the rock can be improved by additional application
of fertile and potentially fertile soils (areas II and III). In area I, where vegetation develops in
more favourable conditions, leave this territory, and in phytotoxic areas, selectively perform
indigenous reclamation.
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Introduction

Western Donbas (Dnipropetrovska oblast, Ukraine) is a region of intensive coal mining, which is
accompanied by a significant man-made environmental impact (Masiuk et al., 2024). The high rate of
industrial development of the territory leads to surface subsidence, saline mine water leaking to the
ground, and the intensive formation of a large amount of waste heaps (Feng, 2017; Mykhailov et al.,
2021; Matsiuk & Masiuk, 2023;. This causes a large-scale transformation of natural landscapes over
an area of more than 12,000 km?2.

The modern technology of coal mining and enrichment leads to dramatic changes in the natural
environment, which are manifested in the depletion and pollution of surface and groundwater, air
pollution by emissions of harmful substances, land disturbance by mining, subsidence of the territory
with subsequent flooding and occupation of areas for the placement of waste heaps (Galvin, 2016;
Masiuk et al., 2023; Lykholat et al., 2021).

The aim of the research is to monitor post-mining phytotoxic territories to determine natural
overgrowth as a structural element in the choice of reclamation method using remote methods.

Methods and Theory

The object of research is the flat waste heap of the Stashkov mine, located in the Petropavlivka
district, Dnipro region, Ukraine (Conclusion on the environmental impact ..., 2021). The flat waste
heap was put into operation in 1982. Today, the dump consists of three parts: I - the section of the
dump that was in operation from 1982 to 1998; II - the section of the dump that was in operation from
1998 to 2013; III - the section of the active part of the dump (Fig. 1).

Mine rock heap at the Stashkov mine

[ coal heap
I mine rock sections

Figure 1 Stashkov mine dump sites.
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The total area of the waste heap is about 32 hectares, the maximum height is 54.9 m, and the amount
of rock deposited is 5.8 million m3.

Modern laboratory methods (ISO, 2018; FAO, 2020; Florinsky, 2016) were used to study the physical
and chemical properties of the mine rock. In addition, field methods such as visual observations,
geobotanical descriptions, community characteristics, etc. were used.

In this study, remote sensing methods were used to analyse the vegetation cover on the dump.
Multispectral imagery from the Copernicus Sentinel-2 satellite was used to calculate the NDVI
(Normalised Difference Vegetation Index) vegetation index in QGIS software. This index allows
assessing the condition and density of vegetation cover by analysing the spectral brightness in the red
and infrared bands.

Results
The surface of the waste heap was analysed using remote sensing data. For this purpose, the NDVI

value was calculated using Sentinel-2 images for June 2015 and 2023 (Fig. 2-3). As of 20.06.2023,
the area of vegetation cover is about 6 hectares, which is almost three times more than in 2015.

2015-08-26 00:00 - 2015-08-26 2359, Sealinel-2 L1C, NOVI

Credit: Europesn Union, eontains modiied Copamicus. Senti

Figure 2 Map of NDVI values at the waste heap of the Stashkov mine as of 26.08.2015.

The uneven formation of vegetation cover on the mine landslides is caused by a complex of factors. In
particular, the intensity of overgrowth depends on the steepness and exposure of slopes. More
favourable conditions for the formation of vegetation cover are found on gentle northern slopes. At
the same time, the northern slopes are characterised by more intensive overgrowth due to lower
insolation and better water regime. Other factors that contribute to the mosaic nature of the vegetation
cover include uneven application of the fertile soil layer, leaching of nutrients on steep slopes, and
geomechanical processes.
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Figure 3. Map of NDVI values at the waste heap of the Stashkov mine as of 20.06.23

It has been established that in the areas with the highest NDVI values (>0.3), the formation of stable
plant communities is observed, represented mainly by perennial herbaceous plants, shrubs and trees.
The species composition of these communities includes representatives of the families Asteraceae,
Poaceae, Fabaceae, as well as pioneer species of the genus Salix. According to research (Prach &
Pysek, 2021), it is the first stages of succession on waste heaps that are characterised by shrubs and
perennial grasses. In areas with low NDVI values (<0.1), vegetation cover is practically absent or
represented by single specimens of ruderal species. These are mainly steep slopes and landslides with
significant water erosion, which makes it impossible to form stable phytocoenoses. In general, the
genesis of subclimax systems is slow and depends on the granulometric and chemical composition of
the substrate, the presence of drainage and the degree of rock weathering.

Conclusions

To optimise the processes of revegetation and the formation of sustainable plant communities on the
waste heap, it is advisable to apply a differentiated approach, taking into account the physical and
chemical properties of the rock, temperature and water conditions in certain areas of the heap, the
existing level of overgrowth and the representation of certain ecological groups of plants. The most
negative is the high level of soil salinity, so it is recommended to take measures to regulate the salt
content in the substrate by gypsumisation; the physical properties of the rock can be improved by
additional application of fertile and potentially fertile soils (areas II and III). In area I, where
vegetation develops in more favourable conditions, leave it, and in phytotoxic areas, selectively
perform indigenous reclamation.
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