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BIOLOGICAL SCIENCES

INFLUENCE OF EXTERNAL WATER EXCHANGE ON THE FORMATION
OF THE SPECIES NUMBER AND BIOMASS OF SPRING ZOOPLANKTON
IN THE LAKES OF MOUTH SECTION OF THE DNIEPER

Korzhov Yevhen Ivanovich

PhD, Candidate of Geographic Sciences,
Associate Professor

Kherson State Agrarian and Economic University,
Kherson, Ukraine

Introductions. The study of the impact of abiotic components on the biotic
components of ecosystems, in the context of the rapid development of
transdisciplinary areas of science, is one of the most pressing issues today. There are
already a number of papers on the impact of abiotic factors on the biotic and abiotic
elements of aquatic ecosystems, in particular on zooplankton groups in the study
area, but the issue is still poorly understood and needs further discussion.

Aim and review of previous research. Previous studies have identified a
number of relationships between indicators of biotic and abiotic parameters of aquatic
ecosystems, which are presented in [3, 4, 6-10, 12, 13, 15, 17-21, 23, 24]. In
particular, the relationships of individual elements of the hydrological regime were
considered [3, 4, 6, 10, 12, 15] and hydrochemical regime for certain biotic units of
aquatic ecosystems [13, 17, 20, 21, 23]. Zooplankton groups are no less sensitive to
changes in living conditions, so at the first stage of research we aim to analyze the
dynamics of quantitative indicators of this component of hydroecosystems.

Results and discussion. External water exchange of floodplains in the lower
reaches of the Dnieper, of which there are more than 180, is formed as a result of
short-term (intraday) fluctuations in water levels mainly, mainly caused by water

intakes through the Kakhovka HPP dam. When the level in the channel network rises,
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the Dnieper water flows into the reservoirs that are hydraulically connected to it, and
when the water level decreases - its outflow from the reservoirs, due to which the
water contained in the lake gradually, over time, completely changes to a new one.
Thus, in modern conditions, depending on the capacity of the channels through which
the reservoirs are connected to the channel network of the Dnieper, the water in them
completely changes to a new one in an average of 10-13 days [6, 7, 16].

In the spring, when the Kakhovka HEPS operates in the basic peakless mode,
level fluctuations in the channel network are minimal. This leads to an increase in the
period of external water exchange and slowing down the change of water masses in
them to new ones. At the same time, in the reservoirs of the region, due to the
warming of water masses, zooplankton groups are actively developing, their
quantitative indicators change sharply, their biomass (B) and species number (N)
increase. Therefore, to exclude the influence of temperature factors, we considered
the quantitative characteristics of zooplankton in typical reservoirs of the lower
Dnieper separately only for the spring period. The average water temperature at the
time of sampling fluctuated within 16-18°C.

Based on the materials presented by us in the report on research work for 2016-
2018 "Study of water exchange of floodplains in the lower Dnieper as one of the
main factors in the functioning of aquatic ecosystems" (Ne state registration in
Ukraine: 0216U004028), which were supplemented by studies 2018-2020 and
partially published in [1, 5, 14, 22], we constructed a number of empirical
relationships between the quantitative indicators of zooplankton in the floodplains of
the region and external water exchange (Figs. 1, 2).

The dependences shown in Figures 1 and 2 are fairly well approximated by the
equations:

B =225.05¢%%";
N =23.377 ¢*%° ",

Due to the rather high values of the reliability of the approximation, estimated

according to the methods [2, 11] (for biomass R? = 0.755, for the number - 0.712),

these equations can be used for prognostic purposes and model calculations.
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Fig. 1. Correlation between zooplankton biomass (B) and the period of external
water exchange (1) in reservoirs of the mouth section of the Dnieper in the

spring season (data averaged for each reservoir for April-May 2016-2020)
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Fig. 2. Correlation between the species number of zooplankton (N) and the
period of external water exchange (t) in the reservoirs of the mouth section of
the Dnieper in the spring season (data averaged for each reservoir for
April-May 2016-2020)



However, it should be noted that these equations are acceptable only for the
spring period of the year. In other periods, more significant abiotic factors of
zooplankton formation and dependence can be distorted.

Conclusion. Having determined the presence of a number of dependences in
the characteristics of zooplankton of floodplains of the region, the next step is to
consider changes in its species composition under the influence of external water
exchange and identify opportunities for modeling natural processes in aquatic

ecosystems in spring and other seasons.
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