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GEOGRAPHICAL SCIENCES

INFLUENCE OF WATER BALANCE ELEMENTS CHANGE ON THE
SALINITY REGIME OF THE DNIEPER-BUG ESTUARY

Korzhov Yevgen lvanovich,

PhD, Candidate of Geographical Sciences, Senior Lecturer
Kutishchev Pavlo Serhiiovych,

Candidate of Biological Sciences, Associate Professor
Honcharova Olena Viktorivna,

Candidate of Agricultural Sciences, Associate Professor
Department of Water Biological Resources and Aquaculture
Kherson State Agrarian-Economic University

Kherson, Ukraine

Introduction. Water balance characteristics of a water body form the main
water masses hydrophysical and hydrochemical properties of the ecosystem.
Violation of these parameters, even on a small scale, can cause drastic changes in the
ecological status of the water body. Changes in the living conditions of aquatic
organisms lead to their migration to more favorable conditions, which leads to the
transformation of species composition and energy flows in local-level ecosystems.
Violation of the ecological status of a water body can lead to significant
environmental economic losses. Our repeated studies of the hydrological and
hydrochemical regime of the Dnieper-Bug estuary indicate that at present the salinity
of waters in it and adjacent water bodies is actively increasing [5, 7-10, 16-19, 21,
23]. Extreme salinity values of the water become higher every year, and in some parts
of the estuary sometimes approach the salinity values of the Black Sea. The main
reason for such changes, we consider a change in the elements of the water balance of

the Dnieper-Bug estuary.
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The aim of our work is to conduct a quantitative assessment of the water
balance elements of the Dnieper-Bug estuary and determine their impact on changes
In the state of adjacent aquatic ecosystems in the region.

Materials and methods. The materials for writing the article were the data of
seasonal expeditionary author’s researches of the Dnieper-Bug estuary during 2013—
2018. The balance characteristics of the estuary were partly measured during field
research and partly obtained from literature sources that are available in the public
domain and special reference books.

Results and discussion. In order to quantify the components of the water
balance of the Dnieper-Bug estuary, we have compiled the following equation:

Bpge = Wpr — Wy + Wyt + Wy, + Wy — W,

where W, is the inflow of sea water, W, is the outflow of water into the sea,
W is the freshwater runoff of the Dnieper and the Southern Bug, W, is the inflow of
atmospheric precipitation, Wy, is the soil supply, W,, is evaporation from the water
surface.

Table 1

Annual values of water balance elements of the Dnieper-Bug estuary
in different periods

Water volume in million m*
Elements of water balance 80s of the X1X 2013-2018 years*
century [20]
Profitable part
Surface water runoff 46 000 41 580
Precipitation 368 413
The flow of water from the sea 40 740 45 010
groundwater supply 58 58
Expendable part
Evaporation 802 789
Outflow into the sea 86 280 86 280
Residual balance +84 +8

Note: * averaged on the basis of the author's seasonal expedition full-scale

researches of the Dnieper-Bug estuary (spring, summer, autumn 2013-2018 years)
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The values are obtained on the basis of studies presented in [12-14, 20, 22, 24]
and partly by the results of field surveys. The results of the calculation of water
balance elements in water volumes are given in table. 1.

For the purpose of comparability of data the estimated area of an estuary is
accepted 928 km?®. The values of the elements of the water balance of the Dnieper-
Bug estuary in the 80s of the XIX century we took from work [20].

These tables indicate that during this period, the inflow of salt water into the
estuary increased by about 10%, mainly due to a reduction in freshwater inflows. The
lack of fresh water in the water balance of the Dnieper-Bug mouth region is offset by
the filling of the aquatic ecosystem with the salt waters of the Black Sea shelf zone.

The main parameter of the aquatic ecosystem of the Dnieper-Bug mouth region
that has been affected by the above changes is water salinity. The values of water

salinity of the estuary in different periods are shown in table 2.

Table 2
Average annual salinity values (%o) in the Dnieper-Bug estuary during different

periods of study

Research periods
Segment of estuary
1963-1985 years [4] 2013-2018 years *
Western 3,00-4,98 6,5-7,2
Central 1,94-2,75 4,0-5,0
Eastern 0,56-1,55 1,9-3,3

Data from full-scale researches, analysis of their spatial and temporal
distribution confirms that the gradual increase in salinity of water in the Dnieper-Bug
mouth region is associated with the active flow of saline and the reduction of fresh
water.

The greatest values of increasing salinity of water are observed in the western

part of the Dnieper-Bug estuary.
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Here, the salinity increased by 2.7-3.5%0 compared to the observation period
1965-1985 and is now predominantly 6.5-7.2%o, and in the central part of the estuary
by 2.1-2.3%o and is 4.0-5.0%o. The lowest values of water salinity increase in estuary
are noted in the eastern part — by 1.3-1.8%o and present salinity here makes 1.9-3.3%o.

Changing the salinity of the waters at this stage of the Dnieper-Bug mouth
region has already led to an increase in the number of invasive, alien species of
hydrobionts. It should be emphasized that migration and displacement of alien
species is usually negatively affected by region native flora and fauna and results in
reduced biodiversity [1, 2, 6, 11].

Conclusion. Quantitative assessment of the water balance elements of the
Dnieper-Bug estuary indicated that currently the tendency to increase the impact of
salt water on its aquatic ecosystem continues. Shown by us tendencies to change the
regime of salinity in the aquatic ecosystem of the Dnieper-Bug mouth region have a

great importance in formation the ecological state of the study area.
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