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Water plays an important role in human life. It is used in industry (in 
technological processes), agriculture (for irrigation of crops and raising animals), for 
drinking water consumption, etc. Scientists focus on the study of the ecological state of 
groundwater and surface water in Ukraine and the world [1]. However, insufficient 
attention is paid to the study of the mutual influence of surface water bodies with regard 
to groundwater availability. Groundwater is one of the main sources of drinking water. 
Groundwater is primarily used for domestic drinking water supply, agriculture, and for 
industrial and technical purposes in Ukraine. Surface and groundwater reserve suitable 
for drinking water supply are unevenly distributed across the world, including in 
Ukraine. According to the National Report on the Quality of Drinking Water and the 
Status of Drinking Water Supply in Ukraine, as of 2020, about 70% of residents had 
access to centralised water supply. Scientists mainly study the quality of surface and 
groundwater in Ukraine and countries around the world, their use, impact on public 
health, and identify pollution factors, but insufficient attention is paid to the study of the 
mutual influence of surface water bodies downstream of the main river, taking into 
account groundwater. According to the report Analysis of the impact of climate change 
on water resources in Ukraine, the authors found that as of 2021, 65% of groundwater 
resources are concentrated in the northern and northwestern parts of Ukraine (Dnipro-
Donetsk and Volyn-Podilskyi artesian basins), while the southern part of Ukraine, on 
the contrary, has limited groundwater resources. The total renewable water resources of 
Ukraine are 175.3 km3 per year, of which 97% is formed by surface river runoff and 
only 3% (5 km3) by groundwater. The analysis of recent publications and studies has 
shown that studies have been conducted on the quality of surface and groundwater in 
Ukraine and the causes of deterioration of their ecological condition have been 
identified, but insufficient attention has been paid to the study of the mutual influence of 
surface water bodies downstream of the main river, taking into account the presence 
of groundwater [2 – 4]. 

The most stable compound chosen for the study was chloride, as it is not 
consumed by biological organisms and is not converted into other compounds such as 
ammonium, nitrate or nitrite. Most chlorides are also highly soluble in water. The 
exceptions are silver chloride which is insoluble in water, and lead chloride which is 
slightly soluble. Chlorides can enter water bodies from water supply and wastewater 
treatment plants if chlorine is used at treatment plants to disinfect water for further 
supply to drinking water consumers through water supply networks. Chlorides enter 
groundwater through the use of pesticides and potassium fertilisers (potassium chloride) 
in agriculture, through landfills, and through water supply and sewage plants if chlorine 
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is used in technological processes to disinfect drinking water. The study used 
observation data for the left tributaries of the Dnipro River, namely the Desna, Sula, 
Psel, Vorskla and Samara, and plotted correlation graphs between the chloride content 
of these tributaries at observation stations located closest to the Dnipro, taking into 
account the direction of the mainstream of the Dnipro River.  

The influence of surface water bodies downstream of the Dnipro River is 
observed, taking into account the geological influence of one river on the other from the 
observation posts. Studies of the correlation dependencies for phosphate and nitrate 
have shown that not all sites show a dependency. This may be due to hydrogeological or 
biological processes. For example, the geological composition of rocks can affect the 
concentration of phosphate in water through migration processes. Rocks rich in 
phosphate can release phosphate into the water through chemical breakdown processes. 
After the mineral is broken down, phosphates can be released into water cycling and 
then into water bodies or groundwater. This process can be an important factor in 
shaping phosphorus concentrations in natural water systems, which affects ecosystems 
and water quality. A large amount of sandy or carbonate soils can lead to less storage of 
phosphate and, therefore, less phosphate entering the river system. Wastewater 
discharges from industrial facilities or agricultural activities can also affect the 
phosphate content of surface water bodies. Climate can affect the processes of erosion, 
weathering and leaching of substances from the soil, which can also affect the 
concentration of phosphate in surface water bodies. It was also found that the tendency 
of influence of upstream tributaries on downstream ones has been maintained over the 
years, so a more detailed study of the content of other impurities contained in surface 
water bodies along the left tributaries of the Dnipro River is required. In the course of 
further research, the results obtained can be used to develop and implement a reliable 
and effective model for predicting the ecological status of surface waters in the Dnipro 
sub-basins. 
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