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Purpose. To test the methods of identification of ma-
thematical models of the loess formation properties variabil-
ity in urban areas affected by anthropogenic disturbance. To 
determine regularities of the soil properties variability oc-
curred in the past. Analyzing data concerning the properties 
of loess unstable to the anthropogenic impact we have made 
back calculations of spatial variability of its properties. 

Methodology. We have selected the representative 
data, identified the variables, and performed analysis of 
the variability of geotechnical properties. Heterogeneity 
and variability of the physical and mechanical properties 
of sagging soils at different levels of study of the massif 
are caused by change of paleo-geomorphic conditions 
occurred during its formation and by modern conditions. 
The most accurate mathematical model should reflect the 
complex variability of properties in spatial coordinates. 
We used the most reliable method of stochastic mathe-
matical modeling to create the mathematical model. 

Findings. The results of loess soil properties variabil-
ity modeling on the basis of a random process model is 
presented in the article. The random model identification 
has been carried out by means of well-known method 
widely used in economic processes study. On the exam-
ple of two natural-anthropogenic systems similar by geo-
logical conditions we have simulated variability of perig-
lacial formation soil properties affected by anthropogenic 
impacts of low intensity. 

Originality. We have proved the applicability of the 
Markov Process Model for description of the sequence of 
geotechnical properties at different levels of study of the 
geological environment. The increase of anthropogenic 
influence affects the form and parameters of the model of 
a random sequence. We have obtained the model of 
steady process and non-stationary random motion with 
drift. We have determined the presence of the chaotic 
state of the geological environment in the zone of the lo-
cal anthropogenic system (city).  

Practical value. The theory and practice of stochastic 
modeling of variability of geotechnical properties of the 
soils in the area affected by urban buildings will improve 
the accuracy and validity of the geological engineering 
predictions. 

Keywords: autocorrelation, random motion, proper-
ties, loess, technogenesis
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