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INTRODUCTION 

In the world, the high intensity of man-made 
pressure on urban ecosystems has exacerbated the 
problem of maintaining their stability and prevent-
ing degradation. Important problems, in this case, are 
to ensure effective treatment of sewage (Malovanyy 
et al., 2016, Shmandiy et al., 2017 ), utilization of 
sewage sludge (Tymchuk et al., 2020), the use of 
natural sorbents for the treatment of pollutants con-
taminated with harmful pollutants (Kostenko et al., 
2017; Malovanyy et al., 2019). Particularly impor-
tant issues for urban areas are the transformation of 
soil cover, changes in the biological activity of soils, 
and, accordingly, the ability to perform full environ-
mental functions. Environmental indicators are the 
main tool for assessing the state of the environment, 
especially in Europe and Central Asia.

Mining companies are serious polluters of the 
environment. Mining is the extraction of minerals 

that absorbs large areas of ldestroytroys the to-
pography of the earth’s surface, and the formation 
of large volumes of rock heaps. Quarries, dumps, 
and other elements of the industrial landscape 
lead to significant changes in the hydrological re-
gime of territories, to the processes of water and 
wind erosion, reducing the yield of agricultural 
land. Quarries create unfavorable living condi-
tions for people near mining companies.

Domestic and foreign experience in the pro-
tection and rational use of soils, of course, shows 
that exceptional and most effective measures do 
not solve this problem. Scientific and intellectual 
potential and socio-political conditions provide 
the basis for the transformation of agriculture 
into economically highly productive agricul-
ture. This is possible only in the conditions of 
systemic use and the establishment of the bio-
climatic potential of lands. Such systemic use 
determines the deep macro-specialization of soil 
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regions. The formation of anti-erosion soil pro-
tection and reclamation-landscaped agricultural 
landscapes presupposes the solution of optimiza-
tion problems to obtain the maximum net profit 
from land and preserve or establish soil fertility 
and the environment as a whole. The results of 
such research are needed in practice because the 
land and soil were taken from land users and dis-
turbed to ecome unsuitable for productive use in 
agricultural production.

Therefore, studies to determine the environ-
mental risks of agricultural land in urban areas 
are relevant.

Eigenbrod (2020) shows that global monitor-
ing of global land-use models is insufficiently 
covered, as even the latest models are largely 
based on the classical theory of land rent in equi-
librium. The paper (Molotoks, 2018) shows that 
the issue of lack of accurate global data on land-
use change remains unresolved in the world. A 
study (United Nations 2021) found that agricul-
tural land is constantly expanding around the 
world. The reason for this is the increase in de-
mand for agricultural products (Vos, 2019). Dif-
ficulties related to global population growth, ur-
banization, and non-food agricultural production, 
among other human activities, are also causing 
the loss of productive agricultural land (Creut-
zig, 2019) of various sizes in China (Li, 2018), 
Europe, and Africa (Jayne, 2018). Moreover, 
the area of projected urban expansion intersects 
with some of the most productive agricultural 
lands in the world, especially in Asia and Africa 
(Felicia 2022). Therefore, land use and change 
are the main considerations for the transition to 
sustainable development (Heck, 2018). Efficient 
management of agriculture with minimal costs 
and the negative impact on the environment is a 
problem faced in the twenty-first century, espe-
cially in industrial regions (Lunova, 2020).

Also, the analysis of European experience 
in the field of protection of land and water re-
sources in environmental activities, as well as 
identifying ways to adapt the foreign experi-
ences to domestic practice, is a priority area of 
research in modern conditions (FAO, 2002). Ac-
cording to (AL Hashemi, 2021), a third of the 
world’s area is covered by destructive degrada-
tion processes. At the same time, it was found 
that 28% of the world’s agricultural land is used 
for growing crop products that are not consumed, 
ie spoiled. It is obvious that the use of natural 
resources unnecessarily causes overexploitation 

of natural resources, their further depletion, and 
degradation. An option to overcome the relevant 
difficulties may be the introduction of soil and 
water protection, environmental measures and 
rationalization of resource use on a global scale. 
In the European Union (Germany, France, Po-
land) soil protection measures are recognized 
as a priority and in need of active state support 
for their implementation. The main condition 
for the effective functioning of agriculture is the 
constant care for soil protection and the imple-
mentation of a system of measures to increase 
fertility. Moreover, the main principle 7 of the 
legislation of these countries is the inadmissibil-
ity of measures that lead to deterioration, pollu-
tion, and depletion of natural resources. Another 
area of natural resource protection in the EU is 
the extensification of farming. Many developed 
countries (USA, Germany, the Netherlands, Can-
ada) have realized the importance of protecting 
soil fertility and have legislated a whole system 
aimed at their preservation.

The reason for this may be the objective dif-
ficulties associated with the concentration of 
mines concentrators, and other industrial enter-
prises (metallurgical, chemical) in the territory, 
which significantly worsens the environmental 
situation. The immediate threat to the environ-
ment is not only the intensive activities of coal 
mining companies, but also their closure, which 
is a problem and also leads to detrimental effects 
on the environment. In addition to the significant 
negative impact on the environment during armed 
conflicts, which will affect the state of ecosystems 
and natural resources and the lives of the popula-
tion long after their end. As you know, in May 
2016, the United Nations Environment Assembly 
adopted a resolution on commitment to environ-
mental protection in areas affected by armed con-
flict. The UN Commission on International The 
UN Commission on International Law is current-
ly reviewing the international legal framework 
concerning the protection of the environment be-
fore, during, and after the armed conflict.

An option to overcome these difficulties may 
be to hold permanent urgent monitoring. This ap-
proach was used in the work (Blaga, 2017), but 
research was conducted only in the controlled ter-
ritory of Ukraine.

All this suggests that it is appropriate to con-
duct a study to determine the environmental risks 
of agricultural land in urban areas around mining 
companies throughout Ukraine.
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The study aims to determine the environ-
mental risks of agricultural land in urban areas 
around mining enterprises (radius 20 km) using 
a set of chemical and physical analytical meth-
ods. This will provide an opportunity to system-
atize the approach to environmental assessment 
of environmental risks of pollution of agricul-
tural land use.

The selection of soil samples with GPS bind-
ing for analysis was carried out according to the re-
search scheme. To achieve the goal of the research 
program is expected to solve the following tasks:
 • inspect agricultural lands and take soil 

samples;
 • identify the environmental risks of agricultur-

al land in urban areas.

MATERIALS AND METHODS

The study was conducted in two stages:
1. Preparatory stage – in the preparatory stage, 

the following measures are initially envisaged: 
organizational work and preparatory work for 
the survey of land plots are carried out.

2. Field stage – during the land survey, there 
is a sampling of soil samples using soil 
characteristics.

Sampling for agrochemical analysis is carried 
out by taking into account the vertical structure, 
heterogeneity of soil cover, relief, and climate of 
the area. Selection points soil samples were taken 
according to the location of local mines near ag-
ricultural land. The research area is agricultural 
land with appropriate agricultural technologies 
and measures.

Schematic representation of the technology of 
soil sampling for the implementation of research 
work “Reducing the risk of natural disasters in 
the regions affected by the conflict in eastern 
Ukraine.” Equipment and materials for fieldwork:
 • planning and cartographic basis of land use;
 • shovel according to GOST 19596;
 • plastic, paper or linen bags, and cardboard box 

with current regulations;
 • kraft bags according to GOST 2226;
 • satellite geopositioning device.

The main sources of pollution around the city 
of Toretsk, Donetsk region are mines: North, To-
retsk, Central, Artem, St. Matron, metallurgy, and 
chemical industry (branch of PJSC “Avdiivka 
Coke Plant”, New York, Donetsk region). 

The obtained material is processed based on 
DSTU and DSTU ISO and methods of mathemat-
ical statistics using cluster analysis.

Sampling for agrochemical analysis is car-
ried out by taking into account the vertical struc-
ture, heterogeneity of soil cover territories, and 
climate. Soil sampling points were selected ac-
cording to the location of local mines near agri-
cultural land (Fig. 1). The research area is agri-
cultural land with relevant agricultural technolo-
gies and measures.

To determine the physico-chemical and other 
indicators of the soil use the average sample of a 
particular land plot, which is made from each soil 
separation separately. And laboratory analysis of 
averaged samples of variegated soil cover is car-
ried out from each soil weeding or agricultural 
group of the field, or land.

A soil survey was conducted on soils of agri-
cultural use with a system of fertilizers and crop 
rotations (Fig. 2).

Point 1 near the village of Druzhba is an ad-
ministrative-territorial unit subordinated to the 
Toretsk City Council of the Donetsk Region of 
Ukraine. North mine impact zone. Geographical 
data: sample 1 – 48° 24’45.03 “N 37° 53’46.81” E;  
sample 2 – 48° 25’11.77 “N 37° 53’08.36” E. 
The average height above sea level is 217 m. Soil 
characteristics of selected soil samples:
 • sample 1 – chernozem ordinary medium-erod-

ed on clays;
 • sample 2 – chernozem ordinary medium-

washed on loose sandy rocks.

Point 2 is located near the village of Daphne 
- subordinated to the Toretsk city community of 
Bakhmut district of Donetsk region of Ukraine. 
Zone of influence of Toretska mine. Geographical 
data: sample 1 – 48°25’46.38 “N 37°52’06.69” E;  
sample 2 – 48°26’14.26 “N 37°51’35.79” E. The 
average height above sea level is 175 m. Soil 
characteristics of selected soil samples:
 • sample 1 – chernozem ordinary low-humus 

carbonate;
 • sample 2 – chernozem ordinary weakly eroded 

on loose sandy rocks.

Point 3 are agricultural lands of SE “Donetsk” 
NSC IGA. The area of influence of the Central 
mines and the Artem mine. Geographical data: 
sample 1 – 48° 21’10.16 “N 37° 48’50.91” E;  
sample 2 – 48° 21’47.93 “N 37° 47’57.75” E. 
The average height above sea level is 175 m. Soil 
characteristics of selected soil samples:
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• sample 1 – chernozem ordinary medium 
washed on the eluvium of sandstones;

• sample 2 – chernozem ordinary strongly erod-
ed on forest rocks.

Point 4 agricultural lands of SE DG “Donetsk” 
NSC IGA. The area of infl uence of the mine of St. 
Matrona. Geographical data: sample 1 – 48° 25’45.65 
“N 37° 46’53.69” E; sample 2 – 48° 24’21.27 “N 37° 

44’55.07” E. The average height above sea level is 
175 m. Soil characteristics of selected soil samples:
• sample 1 – chernozem ordinary medium 

eroded on the eluvium of sandstones;
• sample 2 – common chernozem strongly 

eroded on sandstone eluvium.

The sampling of soil samples is selected ac-
cording to the location of local mines.

Figure 1. Schematic representation of the technology of soil sampling. GPS binding area with 8 soil sampling 
points: 1 – selection of 2 soil samples in 0–30 cm layer of soil (contaminant – closed mine North); 2 –selection of 2 
soil samples in 0–30 cm layers of soil (contaminant – the existing mine Toretskaya); 3 – selection of 2 soil samples 
in 0–30 cm layer of soil (pollutant – the existing mine Central, closed mine named after Artem); 4 – selection of 2 
soil samples in 0–30 cm layer of soil (contaminant – closed mine of the Holy Matron)

Figure 2. The technology of soil sampling: a) the fi rst sage; b) – the second stage

a) b)
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The survey of agricultural lands is carried 
out to determine indicators of soil quality, their 
changes due to economic activity, and soil assess-
ment. All this is done to develop proposals and 
measures for the protection, preservation, and 
restoration of soil fertility, efficient use of miner-
als, organic fertilizers, and chemical ameliorants. 
On this basis, conditions are created to ensure 
state control in the field of soil fertility protection.

RESULTS AND DISCUSSION

When determining the agrophysical indica-
tors of the soil during the reaction of the soil so-
lution (pH of the aqueous extract), it was found 
that this indicator varies from 6.8 to 8.5 accord-
ing to the area of selection (Table 1). According 
to (Adamenko, 2014), the soils at these sampling 
points correspond to the reactions of the soil solu-
tion from slightly alkaline - close to neutral ac-
cording to the gradation of soil grouping. This 
indicator determines the genetic and production 
soil properties and is also one of the diagnostic 
features of the soil.

The reaction of the soil solution of cherno-
zem soils in the region is inherent in the neutral 

grouping. That is, anthropogenic pollution of 
soils for agricultural use affects the balance of 
common chernozem with a tendency to increase 
its alkalinity, which must be considered when 
growing crops (Table 1). Since the increase in al-
kalinity affects the supply of nutrients.

The main means of agricultural production is 
the soil, and the physical properties of the soil are 
closely related to the main processes taking place 
in it. Almost all physical properties of soils (po-
rosity, moisture capacity, water permeability, wa-
ter capacity, air, and heat regimes) depend on the 
particle size distribution. When analyzing the soil 
of the study area, we obtained results that showed 
that the soil cover is dominated by chernozems of 
the different particle size distributions (Table 2).

The study of the structure of these soils was 
guided by the results of the measurement proto-
col and a single classification scale for particle 
size distribution. The soil in the studied samples 
is characterized as medium-heavy loam with a 
content of physical sand of 29.2–63.9% and a 
content of physical clay reaching 34.1–70.8% 
(Table 3).

The studied subzone is dominated (92%) by 
ordinary chernozems with a physical clay con-
tent of 46–75%. The range of fluctuations in the 

Table 1. Protocol of measurement results of soil samples (0–30 cm soil layer)
No. n/a Selection / samples The pH of water, pH units Soil solution reaction/gradation of soil grouping

1
Point 1

Sample 1 8.4 Medium alkaline

2 Sample 2 7.6 Weakly alkaline

3
Point 2

Sample 1 6.8 Close to neutral

4 Sample 2 7.9 Weakly alkaline

5
Point 3

Sample 1 8.5 Medium alkaline

6 Sample 2 7.7 Weakly alkaline

7
Point 4

Sample 1 7.9 Weakly alkaline

8 Sample 2 7.8 Weakly alkaline

Table 2. Protocol of measurements of the distribution of granulometric composition of soil in selected samples 
according to Kaczynski

Soil sampling point
The content of particle size fractions, %

1–0.25 mm 0.25–0.05 mm 0.05–0.01 mm 0.01–0.005 mm 0.005–0.001 mm <0.001 mm

Point 1
Sample 1 12.07 5.02 29.57 3.80 13.85 32.58

Sample 2 4.48 3.84 25.12 7.57 16.04 42.95

Point 2
Sample 1 1.07 5.64 22.45 8.50 17.76 44.58

Sample 2 3.64 29.02 21.25 8.82 7.14 29.08

Point 3
Sample 1 22.85 23.47 17.64 4.35 4.12 25.65

Sample2 9.72 17.56 23.32 7.45 11.76 30.19

Point 4
Sample 1 17.92 18.78 19.21 5.14 10.71 28.24

Sample 2 12.64 15.24 24.43 7.05 12.72 27.72
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parameters of winter wheat productivity with 
such particle size distribution is 23–32 c/ha in 
terms of natural fertility and 28–36 c/ha. Since 

chernozems are the main background of the soil 
cover in this area, their properties are determined 
by hydrothermal characteristics and particle size 

Table 3. Agrophysical characteristics of soil samples. Protocol of results of measurements of granulometric 
composition of soil in Mastersizer 3000E laser diff ractometer

Selection point / Area 
of infl uence of mines / 

Geographical coordinates

The content of particle size fractions,%

1–0.25 
mm

0.25–0.05 
mm

0.05–0.01 
mm

0.01–
0.005 mm

0.005–
0.001 mm

<0.001 
mm

The sum 
of fractions 
<0.01 mm

Point 1 – 
North Mine

Sample1
48° 24’45.03 “N 
37° 53'46.81" E

7.54 17.26 22.35 6.05 18.76 28.01 52.82

Sample 2
48° 25’11.77 “N 
37° 53'08.36" E

6.36 13.90 20.91 6.35 20.93 31.48 58.75

Point 2 –
Toretsk mine

Sample 1
48° 25'46.38 "N 
37° 52'06.69" E

7.40 14.18 24.04 7.14 18.92 28.20 54.25

Sample 2
48° 26’14.26 “N 
37° 51'35.79" E

8.18 21.91 22.96 5.51 16.85 24.53 46.88

Point 3 – the 
Central mine 
and named 
after Artem

Sample1
48° 21’10.16 “N 
37° 48'50.91" E

12.64 26.13 21.84 5.95 13.74 19.68 39.28

Sample 2
48° 21’47.93 “N
37° 47'57.75" E

8.80 19.07 23.93 6.65 16.76 24.65 48.06

Point 4 – w. 
Holy Matron

Sample1
48° 25’45.65 “N 
37° 46'53.69" E

10.58 20.06 22.91 7.12 15.92 23.37 46.40

Sample 2
48° 24’21.27 “N 
37° 44'55.07" E

9.95 19.00 23.50 5.56 16.94 24.41 47.41

Figure 3. Agrophysical characteristics of soil samples (graphic material, interpretation 
of data of physical soil indicators of soil particle size distribution according to agro-
assessment of lands of the Food and Agriculture Organization of the United Nations
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distribution. Under the conditions of humidifi ca-
tion, this area corresponds to SCCv-ix 0.83–0.89. 
According to the aridization of climatic condi-
tions, the favorableness of the territory for agri-
culture decreases, but in general, it is quite suit-
able for sunfl ower-grain production.

In addition to the classical method of deter-
mining the particle size distribution of the studied 
soils of agricultural lands in the region, research 
was conducted by analyzing, systematizing, and 
comparing the methods and classifi cations used 
(graphic material, Table 3, Figure 3).

The analysis used publications of both 
Ukrainian scientists and researchers from other 
countries on the determination of particle size 
distribution, available on the Internet, and their 
own experience of NSC IGA “named after ON 
Sokolovsky” in the GLOSOLAN network of the 
FAO project. Which takes an active part in the 
development of domestic soil science, and in the 
implementation of comprehensive soil research 
in Ukraine and other countries.

Cooperation in the framework of internation-
al work with the FAO on the impact of climate 
change and desertifi cation on soil conditions re-
quires the creation, adaptation, and harmonization 
of national and international methods for deter-
mining the particle size distribution (FAO, 2002). 
To do this, the laser-diff raction method (LDM) is 
useful, because it allows you to determine the dis-
tribution of parts by fractions, the boundaries of 
which can be set simultaneously by classifi cation
Kaczynski, and any other. But this method is the 
latest and requires the development of methods 
for use in soil science. Existing methods of par-
ticle size analysis, soil classifi cation, and estab-
lished fraction boundaries were highlighted. They 
noted that each of the methods has its advantages 
and disadvantages (Moeys, 2019) developed a 
program to build a triangle of soil texture of dif-
ferent classifi cations. About the use of LDM, 
(ISO 13320: 2020 (E)) provides only recommen-
dations for measuring the distribution of particles 
by analyzing their light-scattering properties and 
does not consider methods of sample preparation 
for analysis.

Pedotransfer functions (PTF) were developed 
and used by LUCAS A. Makó and co-authors to 
convert particle distribution indices by sieve-pi-
pette for topsoil samples. This allowed optimiz-
ing the clay-silt and silt-sand boundaries for soils 
with organic matter as well as for soils without 
organic matter. Al-Hashemi and co-authors, fol-
lowing a study of seven diff erent soil samples 
from Saudi Arabia, reported that the diff erences 
between LD and aerometer methods were insig-
nifi cant from a geotechnical point of view. In ad-
dition, we compared the indicators of the LDM 
and sieve method and noted the consistency of 

Figure 4. The results of measurements of the particle 
size distribution of the soil: a) point 1 sample 1; b) point 
1 sample 2; с) point 2 sample 1; d) point 2 sample 2
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these sand methods, but they still diff ered slight-
ly, due to the non-spherical shape of natural sand 
particles (Table 3, Fig. 3).

As we know, there is no work in Ukraine on 
the use of a laser diff ractometer in soil science, 
but the transition to a three-member FAO classifi -
cation system needs to be developed for eff ective 
cooperation with the FAO for soil protection. It is 
well known that quantitative determination of the 
content of elementary soil particles in the soil is 
the main component of particle size analysis, as it 
largely depends on soil fertility.

In determining the agrochemical parameters 
of the studied soil agroanalysis showed that there 
is a natural relationship between the gross content 
of nutrients and their mobile nitrogen compounds 
in the soil. Microorganisms that assimilate min-
eral forms of nitrogen, show the level of mobili-
zation processes in the soil can serve as a criterion 
for determining the eff ective doses of nitrogen 
fertilizers (Fig. 5, 6). A comparison of the content 

of gross and mobile forms of phosphorus in the 
soil showed that in ordinary chernozems the con-
tent of gross forms of phosphorus is 0.11–0.13%. 
It was also found that the content of mobile forms 
varies sharply according to the degree of security 
from medium to very high (Fig. 5, 6). Therefore, 
it is important to know the correct relationship be-
tween soil, fertilizer, and plant.

The content of gross potassium in soils var-
ies between 1.7–2.4%, and the content of mobile 
from medium to a very high degree of security 
(Fig. 5, 6). This is due to a lack of moisture and 
low, in general, agricultural culture. The use of 
diff erent strategies of crop rotations, fertiliz-
ers, and agro-technological processes helps the 
agronomist to achieve maximum results (Fig. 7).

Indicators of the agrochemical condition of 
the soil are the total carbon content. This indicator 
can be considered mandatory, it is used on almost 
all soils. In the cultivation of any crop, a regional 
indicator is used, which is characterized by the 

Figure 5. The range of distribution of the content of gross forms in the 0–30 cm layer of soil

Figure 6. The range of distribution of the contents of mobile forms in the 0–30 cm layer of soil
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natural or anthropogenic transformation of soils 
with certain specifi cs (saline, wet, eroded, de-
graded, and others). The study area in terms of the 
organic matter content of carbon has a rate of 0.9–
3.2% (compared to background soils – 3.12%). 
The content of organic matter according to Turin 
(humus content) has a high, high, and very high 
degree of security (corresponds to zonal soils).

The scientifi c novelty of the obtained results 
- a scientifi c study of the state of agricultural soils 
according to their main physical and chemical 
properties under the infl uence of ethnogenesis in 
soils of diff erent functional zones.

The basis of agricultural land is arable land, 
the ecological condition of which in today’s con-
ditions is deteriorating, which is primarily due to 
the development of degradation processes with a 
particularly strong anthropogenic load. Soil deg-
radation means a signifi cant reduction or even 
loss of basic biosphere function, which is fertil-
ity. The main features that determine the level of 
soil fertility are their provision with humus, and 
nutrients, and their water-physical and physico-
chemical properties, which undergo changes in 
the process of agricultural land use and are sub-
ject to human regulation.

Under the infl uence of anthropogenic factors 
which chernozems gradually lose their inherent 
natural fertility, which has a high and increased 
degree of security due to the culture of agricul-
ture. According to the results of soil and agro-
chemical land surveys, the risks of land degrada-
tion have been identifi ed.

The risk of fl ooding mines leads to:
1) raising the level of groundwater. As a result, 

it causes an increase in the mineralization of 
aquifers, soils, and waters of the river network 
by mine waters. These waters contain a large 

number of soluble chemical compounds, in-
cluding harmful ones, and make them unusable;

2) increasing the alkalinity of the soil solution, 
which must be taken into account when grow-
ing crops, as increasing the alkalinity aff ects 
the supply of nutrients to agriculture products;

3) getting into the soil of mineralized water dur-
ing irrigation of agricultural land plots aff ect 
the secondary salinization of soils:

• risk of unbalanced agricultural nutrition plants 
leads to a decrease in the quality of agricul-
tural products;

• the risk of fi nding agricultural land near mine 
dumps is a dangerous impact on landfi lls, 
these techno-soils are toxic because they are 
saturated with heavy metals, and, accordingly, 
there is a loss of soil fertility;

• risk of degradation processes due to violation 
of basic laws of nature;

• risk of reduction of organic carbon where 
soils lose their biosphere functions (carbon 
sequestration);

• risk of hostilities, contamination of soils with 
chemical products due to explosions of ammu-
nition; destruction of landscapes and vegeta-
tion due to the use of military equipment and 
construction of fortifi cations; destruction of 
large areas of agricultural land;

• risk of deterioration of the soil situation due to 
lack of monitoring of their condition and ap-
propriate response;

• risks of obtaining environmentally hazard-
ous products (wheat grain, sunfl ower seeds, 
animal feed).

The research on technogenic-anthropogen-
ic-chemical pollution of the environment is car-
ried out, which means the change of chemical 

Figure 7. The range of distribution of the content of organic matter 
according to the area of selection (0–30 cm layer of soil)
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properties of the environment. High concentration 
of industrial, agricultural production, and transport 
infrastructure in combination with a significant 
population density have created a huge burden on 
the largest biosphere in Ukraine and Europe.

The study of agricultural land surveys re-
vealed risks of land degradation: spatial hetero-
geneity of organic matter content of the studied 
fields (Fig. 1), this result allowed to recommend 
for farmers to plow to a small depth of soil, in 
contrast to (Lunova, 2020). At the same time, it is 
a favorable measure to improve the water-air re-
gime and physical properties of chernozem soils, 
restore soil fertility, and to promote adaptation 
to climate change. The biosphere or ecosystem 
has almost lost the ability to regenerate with the 
advent of scientific and technological progress. 
Artificial substances began to flow into the cycle, 
which significantly disrupted the natural cycle of 
substances, led to a reduction in the diversity of 
ecosystems, the accumulation of waste that was 
not mineralized by natural destructors.

Pollution of agricultural lands in the region 
with heavy metals is mainly due to atmospher-
ic emissions from enterprises, due to the use of 
mineral fertilizers and pesticides where the con-
centration of such chemical elements as lead and 
cadmium in the soil increases. As a result of the 
research we obtained the following result: the 
relationship between the supply of heavy metals 
to plants and the quality of the soil (for example, 
growing plant products on farmland in the area of 
Toretska mine is risky) (Table 1–3, Fig. 4). prod-
ucts with excessive Cd content In the areas under 
the influence of the Central and Artem mines, it 
is risky to obtain products with excessive Cd and 
Pb content. Yes, as the concentration of these ele-
ments in the soil is higher than the background 
value for the region. Characteristics of data on the 
content of nutrients in the soil in the study area:
 • Cd – in the range from background to mod-

erate. Contamination of agricultural lands on 
Cd is facilitated by the influence of mines To-
retska, Central, them. Artem and St. Matron;

 • Pb soil contamination in the area of influence 
of the mines Central and them. Artem;

 • low supply of soils with nutrients such as Zn, 
Fe, Cu;

 • the concentration of manganese in the soil var-
ies from low to very high security.

All this is explained by the fact that the 
negative environmental consequences of 

anthropogenically altered - the loss of natural soil 
fertility due to reduced organic matter content in 
the soil, which in turn increases the bioavailabil-
ity of heavy metals. Due to this, the change in in-
dicators should be used as an ecological indicator 
of imbalance in urban ecosystems.

The development of this study may be in the 
agrochemical certification of agricultural land, 
the area of fertile soil decreases every year, and 
the areas of degraded, eroded, contaminated land, 
on the contrary, increase. The entry into the soil of 
a huge amount of industrial waste, chemical fer-
tilizers, pesticides, etc. contributes to the forma-
tion of artificial biogeochemical provinces with 
altered chemical composition and soil properties.

As for the second task of the study, the is-
sues of environmental safety have always been 
relevant. Unlike (Panishko, 2013), when the war 
was fought only in eastern Ukraine, now the issue 
of environmental security concerns the whole of 
Ukraine. This is due to the military invasion of the 
Russian Federation and the loss of the departmen-
tal system of control over the state of environmen-
tal security in the occupied territories (Fig. 1). The 
main condition for the resumption of this control 
is the immediate cessation of war. The following 
must be introduced on agricultural lands:
 • monitoring system for the elemental composi-

tion of soil and cultivated products,
 • system of protection of soil cover from man-

caused pollution, rational use and manage-
ment with urgent implementation of a set of 
environmental measures.

The disadvantage of this study is that it is 
necessary to constantly monitor all components 
of the environment of Ukraine, but this is not pos-
sible in today’s conditions. The development of 
the study consists of priority measures that will 
ensure the environmentally balanced functioning 
of the territory of Ukraine. Moreover, solving en-
vironmental problems will become a key compo-
nent of sustainable development of Ukraine.

CONCLUSIONS

The survey of agrochemical parameters of 
the studied soil of agricultural lands showed that 
there is a natural connection between the gross 
content of nutrients and their mobile nitrogen 
compounds in the soil. The content of the mobile 
from medium to a very high degree of security. 
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The study area in terms of the organic matter 
content of carbon has a rate of 0.9%–3.2% (com-
pared to background soils – 3.12%). A compari-
son of the content of gross and mobile forms of 
phosphorus in the soil showed that in ordinary 
chernozems the content of gross forms of phos-
phorus is 0.11–0.13%. The content of gross po-
tassium in soils varies between 1.7–2.4%, which 
is explained by the lack of moisture and low, in 
general, agricultural culture. The use of differ-
ent strategies of crop rotations, fertilizers, agro-
technological processes help the agronomist to 
achieve maximum results. In determining the 
environmental risks of agricultural land in urban 
areas at the regional level, it was concluded that 
the environmental situation requires urgent im-
plementation of a set of environmental measures. 
This is since the region needs to develop new 
modern methods, taking into account the current 
environmental situation and forecasting their 
changes. When using agricultural lands that are 
at risk of pollution, it is necessary to introduce a 
monitoring system for the elemental composition 
of soil and cultivated products with a system of 
protection of soil cover from man-made pollu-
tion, their rational use and management.
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