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SUMMARY

This research focuses on the importance of dissolved oxygen in hydrological studies.
Dissolved oxygen serves as a key parameter in understanding hydrological systems and
assessing water quality in rivers. It acts as an indicator of water pollution, reflects
hydrological conditions, impacts the water balance, and is crucial for human health and
drinking water quality. Monitoring dissolved oxygen content is essential for studying aquatic
systems and making informed management decisions.

The study was conducted in the Dniester River basin, specifically the Dniester flood control
area in Mariiampil village. Its primary objective was to determine dissolved oxygen and
electrical conductivity levels in the river's waters and establish a correlation between these
indicators. Analysis involved measuring dissolved oxygen, pH, and electrical conductivity
using an AZ-86031 analyzer.
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Introduction

Dissolved oxygen is an important parameter in hydrological research and plays a key role in studying
aquatic environments. Dissolved oxygen is a crucial indicator of water quality, reflecting the degree
of life support for aquatic ecosystems and is essential for living organisms, as most aquatic organisms
rely on oxygen for respiration and survival. The level of dissolved oxygen can serve as an indicator of
water pollution, and a decrease in dissolved oxygen content can result from the influence of
anthropogenic factors on the aquatic environment. Additionally, dissolved oxygen reflects the
hydrological conditions of aquatic systems, including changes in water temperature, flow rate, and
other hydrological factors.

The concentration of dissolved oxygen in aquatic environments is a complex characteristic that is
influenced by the interaction of various physicochemical, hydrobiological, and hydrodynamic
processes that occur both in water and at the water-atmosphere interface. The primary sources of
oxygen supply to water include the atmosphere, where a significant amount of oxygen is present in
gaseous form, and the photosynthetic activity of phytoplankton. Natural aquatic systems are in
constant interaction with the atmosphere through oxygen exchange processes between the surface
water layer and the nearest atmospheric layer. This interaction arises due to differences in the partial
pressure of oxygen between the liquid and gaseous phases.

In the upper layers of aquatic bodies, the concentration of dissolved oxygen varies significantly,
ranging from 0 to 14 mg/dm? and is sensitive to seasonal and diurnal changes. Stratification
phenomena are observed during the winter and summer periods when oxygen is unevenly distributed
in the aquatic environment. Oxygen deficiency is more commonly observed in water bodies with high
concentrations of organic pollutants and in lakes with a high quantity of biogenic and humic
compounds.

The oxygen concentration determines the redox potential and significantly influences the direction
and rate of oxidation of organic and inorganic compounds. In other words, the oxygen regime has an
important impact on aquatic organism ecosystems. The minimum level of dissolved oxygen required
for the normal development of fish is approximately 5 mg/dm?.

Oxygen undersaturation in aquatic systems indicates disruptions in photosynthesis processes and a
high consumption of oxygen for interaction with organic and inorganic substances. This can lead to
negative ecological consequences, including the death of aquatic organisms and the degradation of
aquatic ecosystems. A decrease in the level of dissolved oxygen in water is accompanied by the
activation of denitrification and sulfur fermentation processes, increased solubility of organic
substances from bottom sediments, and enhanced mobility of elements. All these phenomena
significantly affect the organoleptic characteristics of water quality and the overall ecological state of
the water body. This parameter is also of great importance for the quality of drinking water, as
polluted or oxygen-deficient water can pose a threat to human health.

All of the above-mentioned parameters highlight the importance of dissolved oxygen content.
Continuous monitoring and research of the quality of aquatic ecosystems are crucial for managing
natural and anthropogenically altered environments, for studying, assessing, and controlling these
systems, and for ensuring their ecological and economic significance.

The quality of water in aquatic bodies is determined by several important parameters, including the
concentration of dissolved oxygen and the overall mineralization. These parameters are partially
interconnected.
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Method and Theory

The object of the research was chosen to be the surface waters of the Dniester River basin within the
territory of the Dniester flood control area (Mariiampil village, [vano-Frankivsk region).

The aim of this study is to determine the content of dissolved oxygen and electrical conductivity in the
waters of the Dniester River basin and to identify the correlation between these two indicators.

The parameters of dissolved oxygen, hydrogen ion concentration (pH), and electrical conductivity
were determined using the AZ-86031 analyzer.

To characterize the content of dissolved oxygen and water electrical conductivity in the Dniester
River, seven samples were collected in Mariiampil village. (Figure I).

' ‘,', Kapra elg6opy npot soau

Yuoml NoIHINEHHRA

Taraw sy rood sase

Figure 1 Map of water sampling in the Dniester River, Mariiampil village
Results

The research was conducted in early July, following a prolonged rainfall. The water was turbid, with a
turbidity reading of 7 NTU (according to the State Sanitary and Hygienic Regulation of Ukraine, the
permissible turbidity level is 5 NTU).

Additionally, seven water samples were collected to determine the hydrogen ion concentration (pH),
which was measured at 6.9 in the Dniester River in Mariiampil village. This pH level is within the
normal range but is subject to variations. Based on the research results, it can be observed that the
oxygen regime in the Dniester River at the sampling points is almost absent, fluctuating within the
range of 0.9 mg/L to 2.8 mg/L, with the normal dissolved oxygen level in water bodies being 4 mg/L.
Low dissolved oxygen levels can occur in polluted water bodies with dispersed particles as well as an
increase in organic materials, leading to oxygen consumption by water during these processes.
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Dissolved oxygen levels can fluctuate due to various natural and anthropogenic factors affecting
oxygen concentration in water, including physical conditions such as temperature and flow rate,
pollution, recreational activities, and biological processes involving the activity of aquatic organisms.
All these factors can work together or separately, causing changes in indicators in different river
sections, even within a short distance from each other.

Furthermore, by changing the sampling point, not only the dissolved oxygen levels but also water
salinity (electrical conductivity) varied. During our research, we observed a decrease in electrical
conductivity from 205 ppm to 197 ppm.

Electrical conductivity values in a small section can vary due to various factors affecting the chemical
composition and physical properties of water. Causes of changes can include discharges of pollutants,
geological conditions such as rock types and soils, which can influence the chemical composition of
water.

In addition to noticeable data changes depending on the sampling point, a correlation between both
indicators can be observed. Specifically, as electrical conductivity decreases, the level of dissolved
oxygen increases. Electrical conductivity of water typically increases with the concentration of
dissolved salts. Salinity can affect dissolved oxygen, as higher salt concentrations can reduce oxygen
solubility in water. Salts can compete with oxygen for space in the solution, and if salt concentration
is high, it can lead to lower dissolved oxygen levels.

Conclusions

This study extensively examined the indicators of dissolved oxygen in the water environment of the
Dniester River basin, where a low level of dissolved oxygen and its absence in certain sections were
recorded. The results of this research indicate serious issues in the state of water resources in the
studied area.

A low level of dissolved oxygen and its absence in water can lead to significant consequences for
aquatic ecosystems and biodiversity. This can result in the extinction of fish and other aquatic
organisms, a decrease in water quality, and the loss of ecological balance in the river.

To address these problems, it is necessary to take a series of measures, including water pollution
control, regulation of algal blooms, preservation of natural areas, and monitoring of the oxygen
regime in the river.

Overall, the results of this study emphasize the necessity and importance of preserving and conserving
water resources, as they are a crucial component of our natural environment and have an impact on
the lives and health of numerous species, including humans.
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