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Abstract: Soil degradation is the main problem of the decrease of their fertility. This problem in Ukraine occurs due to a number of problems. 
Active use of lands has led to the fact that about 93% of the territory of Ukraine is used by various economic activities. Plowing is the main 
problem between others which occupies over then 53% of the territory of the country, which is much higher than allowed in agricultural 
countries of the European Union, where the maximum use of land for growing crops is only 34%. Another important factor is the afforestation of 
Ukraine, the area under the forests and shelterbelts is currently only 17%, which means that there is an environmental imbalance, for example, 
this indicator in the European Union averages between 31-37%. The Southern steppe zone is considered to be the most plowed part of the 
country. Here the area of plowing is almost 90% of the territory. The problem of plowing is strengthened by non-professional use of land, which 
is expressed in excessive depletion due to improper crop rotations and lack of black fallow of the fields which leads to a decrease of the humus 
layer. The difference between the humus content in virgin chernozems and those which are under agricultural use is very significant. The virgin 
soils have in the fertile layer about 10% of humus, but in steppe soils this indicator is about 4%. Excessive land use, according to some 
scientists, also contributes to an increase in CO  in the air, as soils are a natural storehouse of carbon. As a consequence of this the expansion 2

of the steppe zone in Ukraine is occurs. Therefore, modern situation in agricultural land use requires constant monitoring of the agro-ecological 
condition of soils to identify changes in their fertile qualities, which will allow timely decision making to take the necessary measures to ensure 
proper soil condition. And spatial modelling of agro-ecological properties is an instrument of GIS-technologies which helps to present all 
collected data in the form of maps, which simplifies the perception of information. 
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Under the conditions of modern intensive agriculture, 

Ukraine, whose chernozem soils are considered to be the 

most fertile in the world, suffers from significant problems of 

soil condition, which is expressed in a decrease of their 

fertility due to reducing the humus content and nutrient 

imbalance (Boiko et al 2018). The task of the ecological 

monitoring is to control, assess, forecast and manage the 

state of the main indicators of soil fertility in order to obtain 

high and stable crop yields of good quality as well as to 

prevent pollution of the natural environment. In modern 

conditions, the agrochemical maintenance of arable lands 

provides a periodic receipt of monitoring data on the content 

of humus, nutrients and a limited range of trace elements. 

Spatial modelling will provide better understanding of the 

current state of agricultural lands (Zelenskaya et al 2018). 

One of the aims of soil monitoring is to develop the economy 

capable to solve the food security problems of countries to 

ensure the effective functioning of the domestic markets, fair 

competition among agricultural producers, confidence of 

consumer, rational land use and use of natural resources, 

creating conditions for preservation of soils and increasing of 

their fertility (Breus et al 2018). Spatial modelling is an 

integral part and the main stage of comprehensive 

monitoring of soils. Spatial modelling methods are based on 

stochastic and deterministic models, the use of which began 

in the 30s of 20  century by E.N. Gapon. The scientist th

proposed a thermodynamic model to describe cations 

exchange in soils, and also created a model to describe the 

heterogeneity of the distribution of soil properties 

(Domaratskiy et al 2018). Spatial modelling is a process of 

determining the spatio-temporal patterns of heterogeneity of 

changes in soil fertility to determine their suitability by 

agrochemical and ecological-toxicological properties for 

growing crops (Pichura et al 2021).

Fried proposed a classification of description models of 

the soils state by types. The first type of models is based on 

elements of fertility and is divided into information and 

management models. Information models is a set of 

knowledge about fertility and the ability to order them. 

Management models allows to make a decisions in economic 

activities based on the components of soil fertility to achieve 

the desired result (Dudiak et al 2020). Models of fertility 

management with minor soil disturbances has no significant 

changes in structural and functional characteristics, and if 

there are strong changes in soils - management is aimed at 

creating new models with better characteristics and their 


