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It is possible, even that it is one of the components of biological struggle, capable to restrain the number of other 

invasive insects such as a locust, which is a favorite food for a mantis. 

This allows making an assumption about a possible role of mantises in a complex of measures on the biolog-

ical methods of a control in enclosed spaces, including greenhouses.  
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With the help of the developed software tools on the basis of modern parallel computing technologies and 

computer graphics, the results of 3D modeling of nonisothermal heat and moisture transfer [1] in natural disperse 

media were obtained using the example of simulation of temperature changes in the soil. 
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To apply the new software the simulation of temperature changes [2] in the soil layers with the following 

initial parameters will be held: 

 dimensions of the calculation area are: 10000×10000×2000 mm; 

 number of soil layers: 3 (from top to bottom: loam – layer thickness 800 mm, silty loam – layer thickness 

400 mm, sand – layer thickness 800 mm); 

 upper layer temperature is 15 °C; 

 the temperature of the lower layer is 20 °C; 

 the simulation period is 30 days in 6-day increments [3]. 

To perform the task we should first construct a finite element model of the computational domain (Figure 1) 

with the tetrahedron as the final element [4].  

 
Figure 1 – Finite element tetrahedral grid 

After the input data is entered into the program calculations should be performed. The results are shown [5] 

on Figure 2. 



188 

 

Figure 2 – Results of 3D modeling of temperature changes in soil after 30 days 
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In the modern world, the need to prevent negative impact on the environment increases. The main prevention 

mechanism is the environmental impact assessment. The purpose of the study is to substantiate proposals for im-

proving the legal regulation of environmental anthropogenic impact assessment, which is based on sustainability 

and environmental security. 
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The negative impact on the environment ensures environmental safety is one of the most pressing problems 

of our time. Obviously, in order to ensure environmental security is a component of national security, the state 


