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SUMMARY 

The basis for solving the main tasks of forestry is the classification of forests on the basis of remote 
sensing of land, which involves the use of uncontrolled and controlled classification. The study 
attempts to implement a method of geoinformation analysis of ecological properties of the area, taking 
into account the geochemical load on the vegetation. The result of the analysis can be used to clarify 
the areas of emergencies in the decision-making process online. The regional landscape-geochemical 
structure of the research area is an informative and objective basis for assessing the impact of the 
geochemical field on the health of the population. 
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Introduction. Aerospace mapping of vegetation has wide practical application, therefore intensively 
develops as a scientific direction of remote sensing. There is currently no real alternative to remote 

sensing methods for solving the problems of ecological mapping of the earth's crust at the global 

level. At the same time, despite the intensification of research in this direction, methodological and 

technological areas of satellite vegetation mapping need significant development (Trofymchuk et al., 
2021). The exploitation of forest resources, in particular deforestation for industrial purposes, is often 

carried out chaotically, without regard to economic feasibility and analytical assessment. In addition, 

forests suffer significant damage from fires, various pests, the negative impact of changes in 
hydrological regime, soil and air pollution by toxicants. These factors cause significant environmental 

and economic damage. 

Method 

1. Aerospace mapping of vegetation. The possibility of using remote sensing data of the Earth in

forestry significantly increases the productivity of economic and environmental activities. Based on

the study of special literature, the following main tasks of forestry have been identified: control over
deforestation; forest inventory; forest mapping; monitoring of forest resources (Trofymchuk et al.,

2020), (Trysnyuk et al., 2020). Forest monitoring using aerospace data involves: obtaining,

accumulating and pre-processing specific space information; obtaining and accumulating ground
verification information, which contains forestry parameters; compatible processing of space and

ground information using GIS technologies and software products such as "ERDAS Imagine";

computer modeling in geosystems to predict the direction and intensity of ecological processes;
making management decisions and developing measures to create optimal conditions for nature

management(Trysnyuk et al., 2019). The source materials for the classification of forests in the

Ternopil region were space images obtained from the QuickBird satellites (June 019 - summer period)

and (March 2020 - winter period). The data of field researches with division of a picture into landfills
and the corresponding description of each of them became the information (Trofymchuk et al., 2018).

However, such images have a small mosaic character and it is difficult to establish grouped classes of

objects, so their number is reduced to eight classes. (Horoshkova et al., 2019).

2. Maximum probability method. The area of classes in percent received by various methods is

calculated. The most effective method of classifying forests according to research results is the

method of maximum probability (Azimov et al., 2019). The difference between the areas obtained
from verification information and calculated by the maximum probability method for coniferous

forests is 1-2%, deciduous and mixed - 3-5%. The difference between the areas for the Ikonos satellite

imagery system, calculated by the methods of maximum probability and Mahalanobis distance, for
coniferous forests is 1-2%; according to the rule of maximum probability and minimum distance - 2-

5%; for deciduous and mixed forests - 11–14% and 7–9%, respectively (Trofimchuk and, Vasyanin

2015). Coniferous forests are identified in the winter image with high accuracy. For a picture in the
summer, even coniferous forests are characterized by a significant difference in classification - it is 6-

10% and 5-6%, respectively; for deciduous and mixed forests, the differences are 5–7% and 2–10%,

respectively. (Myrontsov et al., 2021).

3. Structural and functional model of forest resources forecast. Deciphering space images is
aimed at identifying and evaluating various natural and man-made objects (Horoshkova et al., 2020).

Mapping the forecast of environmental dynamics based on space information reflects a set of

environmental factors, which reveals further ways of practical use of space images, in particular, as a
source data in the GIS environment, and is important for environmental safety by rational planning of

nature (Trofymchuk et al., 2019). To form the information base of the monitoring system of

ecologically critical objects, the following works were performed: translation of remote spectral data
into one of the working formats of software for thematic processing, verification of computer thematic

classification of space images with existing cartographic data and control ground observations;

construction of thematic maps based on the results of the classification of space images (Trofymchuk

et al., 2015).
4. Mathematical modeling of processes in forest ecosystems. The main task of ecological

monitoring of ecosystems of the study area is ecological and economic assessment of the

consequences of economic activity (Kaliukh et al., 2019), (Greben et al., 2020). The scientific
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organization of this process requires the ability to predict the dynamics of the parameters of model 
ecosystems (Volkov et al., 2020). The most acceptable method of such forecasting is mathematical 

modeling of the dynamics of the afforestation of the territory on the basis of ecological-capacitive 

parameters. To calculate the contrast ratio iR (afforestation factor of the territory) we suggest to use 

the expression: 
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where: iN the number of registered young plantations within the ecological site; Ni  - total 

amount of forest resources in the region; Si - area of a certain zone (district); Si - the total area of

the whole region. 

This condition is provided by a system of permanent test areas, as well as a system of landfill and 
calibration sections of forest complexes. Normalization of factor characteristics has the form: 
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ijX  - is the normalized value of the indicator of the j-th parameter for the i-th manifestation

of afforestation in the spatial array (or in the i-th year); ijX - the value of the unified factor

characteristic for the j-th factor for the i-th manifestation of afforestation (in the i-th year); jX - 

assessment of the mathematical expectation in the unified sample of the normal distribution of the j-th 

factor for all manifestations of afforestation (for all years of observations); j - standard deviation 

for the j-th factor for all plantations (for all years of observations) (Myrontsov et al., 2020). 

The resulting formula that characterizes the probability of increase or decrease in forest cover 

),,( tyxP in space (point of the study area with coordinates x, y) and time t will look like this: 
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The application of the proposed model allows certain deviations of field data from the calculated 

ones. Inaccuracies may be due to certain reasons, for example, the inclusion in the list of studied 

young plantations of existing individual large trees that have survived from previous generations 

(Myrontsov et al., 2020), (Karpenko et al., 2020). 

5. Geochemical load on vegetation. In the studied landscapes, the species composition of plants is

determined by the mineralogical and chemical composition of soil-forming rocks and the intensity of

their destruction (Horoshkova et al., 2020). Weathering of bituminous strata is accompanied by

oxidation of organic matter. Intermediate products of transformations are necessary for the

development of certain species of plants, their thickets are confined to the outcrops of sediments rich

in organic matter (Trofimchuk, 2002), (Trofymchuk et al., 2013).The migration processes of scattered

elements are slowing down (Trofymchuk et al., 2014). On the plain, the influence of plants on the

distribution of elements in the soil profile is revealed, which is due to the ability of plants to absorb

insoluble compounds from the soil. Plains landscapes are characterized by areas of high concentration

and scattering of trace elements (Okhariev and Trysnyuk, 2019), (Figure 1).

Figure 1 - Map of total indicators of ash pollution of herbaceous and meadow vegetation 
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The shrub strip retains a significant amount of lead-containing dust. The maximum concentration of 

lead (34 mg / g of dry matter) in the leaves of the shrub in the height range of 50–150 cm. The 

concentration of lead in the leaves of trees growing in this area is close to the background. Plants 

promote the migration of lead down the soil profile. In the growth zone of shrubs at a depth of 20 cm 
in the soil found an increased content of lead (Trysnyuk et al., 2019). 

Conclusion. The degree of contamination of soils and atmosphere with metals was determined. With 
the entry of even large masses of metal compounds into ecosystems, their concentration in the soil 

increases slightly, as the latter are the main part of the mass of ecosystems (Trofymchuk et al., 2021). 

The results of the research give grounds to state that lead pollution of the atmosphere and soil changes 
the course of biochemical reactions in plants growing in contaminated areas, and these plants can 

have a toxic effect on humans and animals (Trysnyuk et al., 2020). 
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