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SUMMARY 

Natural-anthropogenic processes are defined as the indirect consequence of human activity 
(anthropogenic processes), that causes, enhances or weakens natural processes. The basic 
scheme of the database ”Natural-anthropogenic Processes in the Landscapes of Ukraine” is 
based on the provisions on the dependence of such processes on the content and intensity of 
anthropogenic impacts on landscapes. It is taken into account that the consequences of 
technogenic influences are dependent on the development of natural processes. The course of 
natural-anthropogenic processes is determined by the landscape conditions of the territory 
and the existing anthropogenic impacts on the landscapes. The analysis and prognosis of the 
development of natural anthropogenic processes are considered as the basis for the study of 
conditions of formation and changes of landscapes. The features of the course of natural-
antropogenic processes in different landscape conditions of Ukraine are analyzed. The 
principles of organization are described and the main blocks of the database ”Natural-
anthropogenic Processes in the Landscapes of Ukraine” are characterized. The ways of using 
the database in the study of anthropogenic changes in landscape complexes of regional and 
local level are considered. The prediction of natural-anthropogenic processes is necessary to 
assess their influence on landscapes in substantiating the directions of development and post-
war restoration of nature management. 
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Introduction  
Spatial-temporal patterns of landscape functioning are determined by both natural and anthropogenic 
factors. Modern landscapes are integral natural formations that have been changed by human activity. 
Their condition is determined by natural and anthropogenic processes. The study of such processes is 
actual  for technogenically disturbed territories. The process aspect of studying landscapes is 
especially actual for the territory of Ukraine. Such studies have always been important for the zones 
of industrial enterprises. As a result of the russian military actions and their negative ecological 
consequences, the study of natural and anthropogenic processes in the post-war landscapes as well as 
in the geological environment of Ukraine (Khrushchov, Zatserkovnyi, Splodytel, Nikolaienko & 
Ilchenko, 2021; Yakovliev, Splodytel & Chumachenko, 2021) becomes relevant. Such landscape 
studies are the basis of the assessment and prediction of the ecological state of these territories, 
landscapes ability to restore their natural properties, to satisfy the proper conditions of human life. 
According to dictionary definitions, natural-anthropogenic processes are an indirect consequence of 
human economic activity (anthropogenic processes) that stimulates or strengthens/weakens natural 
processes. This understanding of this concept is used with clarification regarding the main types of 
human activity. Today in Ukraine, human activity is not only economic, but also destructive military. 
Genetic classifications of natural processes are the basis for the classification of natural and 
anthropogenic processes. Various types of anthropogenic activities and their consequences for 
landscapes are also taken into account. The classification of natural-anthropogenic processes is based 
on the analysis of their natural essence, natural mechanisms of their course. 

 
Structure of the database “Natural-anthropogenic Processes in the Landscapes of Ukraine” 
The principle scheme of the classification of natural-anthropogenic processes is used to systematize 
information about them in the database (Fig. 1). The provisions on the basis of which the database 
”Natural-anthropogenic Processes in the Landscapes of Ukraine” was created are as follows 
(Sorokina, 2014): 
1.Natural-anthropogenic processes are formed as a result of human activity.  
2. Natural-anthropogenic processes, which are the result of technogenic influence on landscapes, 
further develop mainly according to natural patterns. Therefore, the basis for prediction of their course 
is the analysis of consistent patterns and factors of similar natural processes development. 
3. A systematized list of technogenic factors of process development is part of the database on 
natural-anthropogenic processes.  
4. Landscape conditions of the territory and modern anthropogenic landscape changes determine the 
development of certain natural and anthropogenic processes. The database contains information about 
the specifics of the development of each natural-anthropogenic process in different landscape 
conditions. 
5. Emergency development is a consequence of the joint action of human impact and natural-
anthropogenic processes that occur. The prognosis of such emergencies should be performed on a 
landscape basis, taking into account modern anthropogenic changes in landscapes. 
 

 
Figure 1 The main blocks of the database “Natural-anthropogenic Processes in the Landscapes of 
Ukraine” 

 
The formation of the database is based on taking into account:   
- interrelationships of natural and natural-anthropogenic processes; 
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- the dependence of their occurrence on the content of technogenic influences on landscapes; 
- features of spatial course of natural and natural-anthropogenic processes in different landscape 
conditions and with different existing anthropogenic influences on landscapes. 
-  
Landscapes are the product of natural processes (geological, geomorphological, hydro-climatic, etc.) 
that occur in various landscape conditions. At the same time, the modern development of natural and 
natural-anthropogenic processes is determined by the landscape conditions of the territory. Therefore, 
the “Landscapes” and “Natural processes” database blocks are basic and equivalent.  
 
“Natural processes” block contains information about processes of various genesis. Data on these 
processes are systematized on the basis of genetic classifications of natural processes: 
geomorphogenesis, climatogenic, biogenic, landscape-geochemical. Natural processes of different 
genesis differ significantly in their physical essence and development mechanisms. The criteria and 
principles of their classification are also different. Separate database sub-blocks are formed for each 
type of these processes.  
 
The processes of geomorphogenesis and their anthropogenically determined variants are analyzed in 
particular detail. They are one of the most important factors of landscape changes. A list of natural 
geomorphogenesis processes is provided for each type of process. For example, in the group of 
exogenous processes, in the subgroup of gravitational processes, in the type of falling processes, a list 
of processes is presented: falling of rock bloks, turning over falling, landslides, rock subsidence, etc 
(Palienko et al., 2005). This sub-block of the database includes information on the factors of process 
development, their qualitative and quantitative parameters (speed, area of territory coverage, volumes 
of involved material, etc.), units of measurement, and other characteristics of geomorphogenesis 
processes. Specific features of the development of processes in the landscapes of the zonal, regional 
and local level are identified.  
 
The database contains information on the climatic processes of heat exchange, moisture exchange, 
atmospheric circulation and their parameters (for example, zonal and regional indicators of the 
temperature regime, amount of precipitation, hydrothermal coefficient, radiation index of dryness, and 
others) (Lipinsky, Dyachuk & Babichenko, 2003). Climatic processes determine the features of many 
other natural and natural-anthropogenic processes in different landscape conditions of Ukraine.  
 
The database presents information about biogenic processes that determine the natural development of 
soil and vegetation. Such biogenic processes are most sensitive to anthropogenic influence and are 
important for changes in the landscapes of Ukraine. Succession processes and syngenesis of 
vegetation are relevant for the analysis of changes and restoration of technogenically disturbed 
landscapes. 
 
Landscape-geochemical processes are systematized according to the classification of types of 
migration (mechanical, physical and chemical, biogenic). Information on lateral and radial migration, 
conditions for the formation of landscape-geochemical barriers is provided. These processes 
determine the flow directions of natural and man-made chemical elements and their accumulation 
zones. The parameters of landscape-geochemical processes (Clarks of concentration of elements, 
concentration and accumulation coefficients, maximum allowable element concentrations, and others) 
are systematized. Information about the landscape-geochemical structure of the territory of Ukraine 
(Malysheva, Petryna, 2007)  used to analyze the factors of development of these processes in different 
landscape conditions. 
 
“Types of anthropogenic (technogenic) influences” block includes a list of possible effects on 
landscapes, which are the cause of the emergence and development of natural-anthropogenic 
processes. These influences are systematized according to the main types of human activity. A 
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separate group has chemical contamination of landscapes and their components. It is a consequence of 
mining, chemical, metallurgical, other manufacturing industries, chemical contamination as a result of 
hostilities. Chemical effects on landscapes occur in combination with other anthropogenic impacts. 
The database presents the main pollutant chemical elements characteristics (their influence on the 
human body, migration properties, regional background values of the content of elements in the 
components of the landscape, and others). 
 
“Natural-anthropogenic processes” block includes information about these processes according to 
the characteristics of their natural invariants and landscape preconditions for development. This 
makes it possible to analyze the causes and predict the development of these processes.  Information 
on the conditions and patterns of development of natural analogue processes is the basis of such 
analysis. 
 
“Landscapes” block contains data on various landscape units of Ukraine. For their systematization, a 
unified classification of natural and anthropogenically altered landscapes of Ukraine was used 
(Sorokina, 2019). Modified landscapes are present at different classification levels. Anthropogenically 
modified landscapes do not form a separate hierarchy, they are an integral part of a unified 
classification of modern landscapes of Ukraine. Anthropogenically modified landscapes are present at 
the classification levels:  
type - when replacing zonal forest vegetation with agrocenoses; species/subspecies - with man-made 
changes in the lithogenic base and/or vegetation of landscapes; at lower classification levels - in case 
of anthropogenically caused changes of one or more  landscape components.   
 
 “Anthropogenic Changes in Landscapes” block contains information about the effects of various 
natural-anthropogenic processes in different landscape conditions. The information support of this 
block is the most difficult. Analysis and processing of a big number of published materials, results of 
own research are necessary for the identification and generalization of materials on the consequences 
of different natural-anthropogenic processes in different landscape regions of Ukraine. 
 
Possibilities of using the database “Natural-anthropogenic Processes in the Landscapes of 
Ukraine”. The combination of natural, anthropogenic and natural-anthropogenic processes of 
different genesis is the cause of synergistic processes and changes in landscapes structure and 
properties. These processes form modern landscapes, they are a factor in their development (or 
degradation). A significant amount of information on natural-anthropogenic processes and factors of 
their development is systematized in the database. Formalization and representation of such data are 
complex. At the same time, the projected estimates obtained using the database are only the basis for 
further complex studies of the effects of anthropogenic environmental changes in a particular 
territory. For example, when predicting the migration of pollutants in landscapes, the factors that 
determine the direction and intensity of this process are analyzed. Such landscape characteristics are 
investigated and taken into account: relief (relief elements, slope steepness, slope shape); soil cover 
(granulometric soil composition, flush, guns, landscape-geochemical barriers); current vegetation (the 
presence of forest, meadow vegetation, farmland, including plowing lands). The results of this 
forecast are presented in cartographic models. They provide information on the spatial patterns of the 
course of natural-anthropogenic processes of pollutants migration in landscapes. In these models, the 
complex of factors of a certain process passing is taken into account. They do not reflect all natural-
anthropogenic processes in landscapes. However, the joint effect of these processes determines the 
current landscapes state of a certain territory. Integrated use of the database ”Natural-anthropogenic 
Processes in the Landscapes of Ukraine” and the geoinformation system ”Landscapes of Ukraine” is 
intended to improve the forecast of anthropogenic changes of landscapes. This database can be used 
to predict adverse and catastrophic natural-anthropogenic processes in the regions of Ukraine. The 
analysis of the results of natural-anthropogenic processes in landscape complexes research, as well as 
the author's own experience in anthropogenic changes in landscapes of Ukraine study make it possible 
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to make a number of generalizations on substantiation of the principles of organization and formation 
of the database “Natural-anthropogenic Processes in the Landscapes of Ukraine”. The use of a 
complex of methods and combining different directions of landscape studies focused on the most 
complete and comprehensive analysis and forecast of changes in current landscapes.  The division of 
multicomponent processes into separate components is required when studying them. Productive way 
of systematizing information about these processes is the development of a database ”Natural-
anthropogenic Processes in the Landscapes of Ukraine”.  
 
Conclusions 
The main principles of the proposed database organization are taking into account: the interconnection 
of natural and natural-anthropogenic processes, the dependence of natural-anthropogenic processes on 
the nature of man-made effects on landscapes, features of spatial distribution of natural and natural-
anthropogenic processes depending on the landscape conditions of the territory, on existing 
anthropogenic impacts on landscapes. The formation of databases on such principles makes it possible 
to comprehensively analyze natural-anthropogenic processes of different genesis. From this data array 
it is possible to distinguish the most important processes that determine the main changes in different 
landscapes of zonal, regional, local levels. Models of anthropogenically altered landscapes of a 
particular territory are developed on this basis. The processes of geomorphogenesis and their 
anthropogenically conditioned variants are considered especially in detail. The processes of 
geomorphogenesis determine the nature of many other natural-anthropogenic processes (lateral and 
radial migration of substances, hydrological, micro- and mesoclymatical processes, development of 
soil and vegetation within the technogenically disturbed areas and others). The prediction of natural-
anthropogenic processes is necessary to assess their influence on landscapes in substantiating the 
directions of development and post-war restoration of nature management. In particular, this is 
important for the placement of industrial sites, for road and civil construction, for the creation of 
nature conservation areas and the restoration of landscapes. 
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