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APPLICATION OF GIS-TECHNOLOGY FOR MODELING OF 
GROUNDWATER FLOW 

Often of the bases the subgrade for buildings and constructions is 
thickness of quarternary integumentary deposits, which can be represented by 
almost all varieties - from coarse and sharp-edged rounded to the fine clay and 
organic-mineral soils. Development of incoherent sand deposits at the base of 
the foundations of buildings and structures is a prerequisite for the possible 
occurrence of suffosion processes. As a result of activation of suffosion 
processes the formation of dips on the surface and cavity - deep in the soil mass. 
For the purpose of an assessment of danger of development of geological 
processes need of complex studying of a condition of the geological and hydro-
geological environment is obvious. At the previous stages of researches the 
geological component was studied in detail [1, 144; 3, 185], but the important 
role is played by hydrogeology.

In this paper the attempt of modeling of groundwater flow within the 
industrial site located in Berezniki (Perm, Russia). 

Existence of a filtrational stream of underground waters [2, 123] in 
disperse deposits with high and non-uniform pores permeability causes 
emergence of the shifting power influence. 

Thus, one of the best conditions for the appearance and development of 
suffusion cavities in the layered thickness is the emergence in some volume of 
breeds of hydrodynamic pressure. Hydrodynamic pressure is defined by a 
filtrational stream which has to exceed the effective tension in the rock mass 
providing its relative stability. Relatively high hydrodynamic pressure in a 
filtrational stream arises in case of alternation of layers with different 
permeability – relatively low permeable deposits show the considerable 
resistance to the movement in them of water and as result in a filtrational stream 
there are hydrodynamic forces – hydrodynamic pressure. 

In this paper the attempt of modeling of groundwater stream within the 
industrial site located at  Berezniki (Perm Krai, Russia) is carried out. 

Modeling of an underground soil stream is carried out by means of ESRI 
ArcGIS 10 (Spatial Analyst module) with use of the built-in procedure "Darcy 
Flow". 

Modelling of groundwater flow is carried out by means of ESRI ArcGIS 
10 (Spatial Analyst module) with use of the built-in procedure "Darcy Flow". 
The counted model of an underground flow is based on the law of a laminar 
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filtration of Darci. The result of this calculation are areal raster model reflecting 
the difference specific charge raster between adjacent cells, as well as pressure 
gradient and the flow direction at each point of the model (figure 1-3). 
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Fig. 1. The direction of an underground flow in the territory of the industrial site
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Fig. 2. Specific charge of groundwater 
flow in the territory of the industrial 

site

Fig. 3. The variability of a gradient of 
an underground stream in the territory 

of the industrial site
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