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KOVALENKO S.A., PONOMARENKO R.V., IVANOV Y.V. (UKRAINE, KHARKIV)
STUDY OF THE CONTENT OF POLLUTANTS IN A SURFACE WATER BODY AND
DETERMINATION OF POSSIBLE CAUSES OF POLLUTION
National University of Civil Defence of Ukraine
61023, 94 Chernyshevska Str, Kharkiv, Ukraine; nuczu@dsns.gov.ua

Abstract. The study determined the ecological state of the Seim River within the boundaries of the Sumy
and Chernihiv regions. The correlation between the average annual content of ammonium ions and dissolved
oxygen, between the total average annual content of nitrate and nitrite ions and dissolved oxygen and the content
of sulfates and phosphates with the population in the water of the Seimas in 2020 was determined.

Clean water is a constant need for health, well-being and ensuring the necessary standard of human life.
Surface water bodies are significantly negatively affected by human economic activity. Ukraine belongs to the
list of countries with insufficient supply of fresh water resources, the water of which is suitable for use in the
sphere of providing the population with drinking water. The purpose of the study is to determine the new time-
spatial trends of changes in the concentrations of the main pollutants along the course of the Seim River within
the boundaries of Sumy Oblast and Chernihiv Oblast to ensure the possibility of using the obtained results as
input data in the subsequent stages of the study for the implementation of the basin principle of water resources
management.

Issues of the water pollution were investigated by Walker (2019) and Karn (2001). Problems of ingress
of pollutants to surface water bodies were analysed by Schmitt (2005), Cailleaud (2011) and Berger (2009).
Diseases transmitted through water were explored by Gleick (2016) and WWAP (United Nations World Water
Assessment Programme) (2019). Krainiuk (2015), Ponomarenko (2020), Kotkova (2018), Kovalenko (2021)
provided a detailed study of man-made impact on surface water bodies of Ukraine. Chansheng (2020) discussed
the problems of water resources in two leading countries of the world: the USA and China. Ponomarenko (2020)
offered a mathematical model for operational forecasting and normalization of man-made loads on surface water
bodies.

The biggest polluters of surface water bodies are chemical industry, pulp and paper industry, food
industry, textile industry and oil refining industry, as well as mining and metallurgical plants. Displacement of
the natural ratio of nitrogen compounds (NH4*, NO2;~ and NOs") in the water environment is the result of
technogenic influence. An increase in the content of ammonium ions indicates the deterioration of the sanitary
condition of water in the Seim River every year. The increase in concentration is caused by the inflow of
economic and domestic wastewater, nitrogen and organic fertilizers into the surface water body. The correlation
dependence of the content of ammonium ions on the cultivated area for the Seim River in 2020 indicates that
the main polluter of the studied surface water body is agriculture, which is one of the largest polluters and
consumers of natural water. The correlative dependence between the average annual content of ammonium ions
and dissolved oxygen in the water of the Seimas in 2020 also serves as a confirming fact. In addition, a
correlation between the total annual average content of nitrate and nitrite ions and dissolved oxygen in the water
of the Diet in 2020 was conducted. A decrease in the concentration of ammonium shows that ammonium is
oxidized by oxygen, which is dissolved in water to nitrate ions and nitrite ions. The decrease in the content of
phosphates and sulfates in the Seim River during 2012 - 2020 at observation posts may be related to the fact that
the population in settlements decreases every year (according to data from documents on the size of the existing
population of Ukraine as of January 1, 2013 and as of January 1, 2020). The correlation dependence of the
content of sulfates and phosphates on the number of the population in 2020 indicates an increase in the content
of indicators with an increase in the population. The cause of the increase in the content of sulfates and
phosphates in surface water bodies is the domestic wastewater of the population. Also, the left and right
tributaries of the Seim River bring an additional amount of water into the river, thereby diluting it, which reduces
the concentration of pollutants.

The obtained research results show that from 2012 to 2020, the investigated section of the Seim River,
which flows through the territory of Ukraine, shows a tendency to deterioration of the ecological condition. A
possible reason for such a change in the ecological state of the surface water body is the increase in man-made
load on the Seim River.
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