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ABSTRACT 
For the cities sustainable development, the construction protection against dangerous 
groundwater level (GWL) rising and flooding, it is necessary to correctly assess the existing 
hydrogeological conditions and to predict them with the proper accuracy [1]. It is important to 
note the area of flooding within the territory of Ukraine amounted about 9 million hectares. 
This list starts with the big cities of Ukraine [1].  
For the first time, the boundary conditions of the groundwater level changing mathematical 
model in 2D and 3D formulation have been developed. Mathematical model takes into 
account artificial coverings on the soil surface and groundwater discharge processes due to 
evapotranspiration to improve predictions and management of groundwater level on the built-
up areas [2-4]. 
The value of GWL changing at constant evapotranspiration has been obtained in 2D and 3D 
formulations, which has been visualized by calculations for limited areas of the Kharkiv 
territory in Fig.2, which shows the function h1(x,y). In this case it was supposed that value of 
GWL changing were calculated at y=3 and different values of z.  
By number 1 the values obtained with usage of 2D model are denoted, numbers 2, 3 ,4 

correspond to values 
4

)( πalz += , 
6

)( πalz +=  and z=0. 

From these results one can concluded that values of GWL changing obtained at 3D simulation 
are less than ones obtained as the result of calculations carried out according to the two-
dimensional theory. Therefore, data of 2D simulation can be used as an upper bound for GWL 
changing estimation. GWL changing at other values of y have demonstrated the similar 
behavior. These data are shown at Fig. 1. GWL changing at y= -2 and different values of z 
have presented at Fig. 2. 
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Fig. 1. GWL changing at other values of y. 

Fig. 2. GWL changing at y= -2 and different values of z. 
The values of GWL changing during variable evapotranspiration have been also obtained, 

which have shown in Fig. 3. Here numbers 1, 2, 3 correspond to values 
2

)( πalz += , 

4
)( πalz += , 

6
)( πalz += . By number 4 the results of 2D simulations are marked. 

As before, these results have demonstrated that values of GWL changing obtained at 3D 
simulation are less than ones obtained as the result of calculations carried out according to the 
two-dimensional theory. Therefore, data of 2D simulation can also be used as an upper bound 

for GWL changing estimation. In figure 4a the data are obtained at 
2

)( πalx +=  and different 

value of z, while in figure 4b the data are shown that were obtained at 
4

)( πalx += .  
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a                                         b 
Fig. 3 – GWL changing with variable evapotranspiration 

Three-dimensional modeling of groundwater level changing in contrast to two-dimensional 
allows to take into account the dependence of evapotranspiration on the presence of artificial 
coverings on the soil surface, which are located unevenly and have different filtration 
coefficients, which causes corresponding groundwater level changes of urban areas. 

REFERENCES 

1. Sierikova E., Strelnikova E., Pisnia L., Pozdnyakova E., (2020). Flood risk
management of Urban Territories. Ecology, Environment and Conservation 26 (3). P. 1068-
1077. 

2. Serikova E.N.; Yakovlev V.V., (2011). Additional infiltration to underground
waters of big cities territory (on example Kharkiv region). In: Babaev V.N. (Ed.): Proc.: 
Municipal Economy of Cities №97, Kharkiv, KNAME: 344-348.  
3. Serikova E.; Strelnikova E.; Yakovlev V. 2015. Mathematical Model of Dangerous
Changing the Groundwater Level in Ukrainian Industrial Cities. Journal of Environment 
Protection and Sustainable Development. Vol. 1, № 2: 86–90. 
4. Sierikova E.N., Strelnikova E.A. Mathematical Modeling of Groundwater Level
Changing with Considering Evapotranspiration Factor. International Journal of Modern 
Studies in Mechanical Engineering (IJMSME). Volume 6, Issue 1, ARC Publications, LLC, 
USA. 2020. P. 19–25. DOI: http://dx.doi.org/10.20431/2454-9711.061003 

ABSTRACT BOOK 336 https://www.izdas.org/

http://dx.doi.org/10.20431/2454-9711.061003

	kapak
	members yeni
	Congress Chairman
	Congress Organizing Committee

	content
	özetler - Kopya
	213


