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Abstract. In the article, an assessment of the potential negative ecological consequences for the
territory of the Lower Dnieper and the Dnieper-Buh mouth region, which should be expected in the
coming years under the influence of man-made disruption of the regime of regulated river water
inflow and a significant decrease in the water level in the water system of the studied region, was
carried out. The impact of a decrease in the water level, an increase in its salinity, the arrival of a
significant amount of pollutants from the Kakhovka Reservoir and a number of other abiotic factors
on the future development of the water ecosystem of the region was analyzed. On the basis of the
analyzed materials, the main ways of avoiding the deepening of negative ecological consequences
caused by the violation of the water regime on the Lower Dnieper were determined.
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Introduction. Since the middle of the last century, the flow of Dnieper waters to
the lower Dnieper section takes place by regulated discharge of certain volumes of
them through the dam of the Kakhovska HEPS [9, 20].

The mode of water inflow 1s a very important factor in the existence of the water
ecosystem not only in lower Dnieper section, but also in the entire Dnieper-Buh mouth
region [5], since it depends on the inflow of fresh water to all elements of the
hydrographic network of the region with a total areal440 xm? [6, 7, 10, 11].

Since the beginning of the full-scale invasion of Russian troops on the territory of
Ukraine, the Kakhovska HEPS was one of the first objects of state infrastructure that
came under the control of the aggressor country. If in the first months of the temporary
occupation of the hydroelectric station, the usual regime of water inflow to lower
Dnieper section was mostly not disturbed, then from the beginning of 2023, due to
hostilities in the Kherson region, a significant hole was formed in the body of the HEPS
dam (Fig. 1).

As a result of this regulation, the inflow of Dnieper waters to the mouth of the
river was completely impossible. At the present time, this has already led to a number
of negative ecological and socio-economic consequences in the study region, and in
the near future we can predict an even greater deterioration of the state of aquatic
ecosystems and their biological diversity, which has been formed here for centuries.

Research results and their discussion. The main negative situation caused by
the hole in the body of the Kakhovska HEPS dam was a sharp drop in the water level
in the Kakhovka Reservoir (Fig. 2) to historical minimum values since its foundation
and, subsequently, in the lower Dnieper section.
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Figure 1 — Satellite image from Jan. 2, 2023. ©2023 Maxar Technologies.
Credit: Connie Hanzhang Jin/NPR [18]

165 £,
1604
i
I
% 15.54
2
15.0
14.54
14.04
July October 2022 April July October 2023

2017 2013 2019 2020 2021 2022 2023
Figure 2 — The course of the water level in the Kakhovka Reservoir from July
2022 to February 2023 [17]
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Thus, in the Kakhovka Reservoir in January-February, the water level was lower
than the seasonal long-term values by 2.2-2.8 m, in the lower Dnieper section the water
level was lower than the normal values by 1.6-1.8 m. As a result of this in the reservoir,
significant areas of silty soils accumulated here since the 1950 year were exposed (Fig.
3), floodplains and watercourses below the Dnieper were almost completely dewatered
(Fig. 4, 5).

Figure 3 — A fragment of the exposed coastline of the Kakhovka Reservoir with
garbage and remains of aquatic plants [18]
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Fiure 5_ Dead mollusk Skaerium sp. and roots of aquatic plants Nuphar lutea
on the bare coast of one of the typical reservoirs of the lower Dnieper section
(February 2023) [8]

According to the results of our observations, low levels of water in the water
system below the lower Dnieper section remained for almost the entire last decade of
January 2023. Then the lack of water in the water system was compensated by the
inflow of salty (sea) water from the Dnieper-Buh estuary. At the beginning of February,
the water level rose again to average values, but not due to the restoration of the inflow
of fresh water from the Kakhovka Reservoir, but due to the inflow of sea water from
the coastal areas of the Black Sea.

From the presented material, it can be concluded that the main negative
environmental consequences caused by the violation of the regulated water inflow to
the lower Dnieper section, which should be expected in the near future in this region,
will mainly be associated with two key factors for this situation:

- arrival of a significant amount of allochthonous biogenic and organic

substances containing the products of decomposition of long-term silt deposits
from the Kakhovka Reservoir in the spring-summer period of 2023;

- a sharp increase in water salinity in the freshwater hydroecosystems of the

estuary of the Dnieper and the Dnieper-Buh estuary.

In the coming months, the damage to aquatic ecosystems will occur mainly due
to the contamination of the waters of the listed water areas with allochthonous biogenic
and organic substances formed in the silted, dehydrated areas of the Kakhovka
Reservoir. According to our calculations, at the present time, more than 90 km? of the
exposed bed of the reservoir remains dehydrated, on which, under the influence of
sunlight and positive air temperatures, the remains of aquatic animals, plants, organic
substances of silt decompose.
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The spring water level rise in the Lower Dnieper water system, which can be
expected already in the coming months, will cause significant volumes of water
contaminated with bacteria and disease-causing microorganisms to enter the estuary of
the river, which have managed to multiply on the bare silty substrate of the higher
reaches of the river. Such processes will not only further worsen the ecological
situation of the Dnieper-Buh mouth region, but will also lead to a violation of the
sanitary-epidemiological situation in reservoirs, watercourses below the Dnieper and
the Dnieper-Buh estuary.

The second largest consequence for the lower Dnieper sectionis the inflow of salty
(sea) water from the Dnieper-Buh estuary caused by the shortage of fresh Dnieper
waters. According to our observations, the water salinity values in the Dnieper near the
city of Kherson at the beginning of February in the surface layer varied between 1.2-
1.8%o (with normal seasonal values of 0.2-0.4%o [3, 15]).

Our numerous studies demonstrate that the flora and fauna of the region,
especially freshwater, reacts very sensitively to changes in the abiotic factors of the
water environment [1, 2, 10, 12, 13, 16, 19, 20]. Species listed in the Red Book of
Ukraine and other regional and international nature protection lists are particularly
vulnerable in this sense [4, 7, 14]. Under such conditions, we can expect the
disappearance of most aboriginal freshwater species of hydrobionts in the next six
months. In the future, natural disturbances of trophic relationships in the water
ecosystem below will lead to the inevitable death of a significant number of
representatives of aboriginal and red book species of freshwater flora and fauna.

Changes in the hydrological and hydrochemical conditions of the existence of
hydrobionts of the Lower Dnieper, which we are currently observing, in the absence of
the implementation of appropriate specially developed scientifically based methods of
regulating the state of aquatic ecosystems, will inevitably lead to the total degradation
of the unique aquatic ecosystem below the lower Dnieper section. First of all, the
general degradation of the water ecosystem in the coming years will inevitably be
reflected in the total overgrowth of the Dnieper floodplain with higher aquatic
vegetation, the increase in the duration and frequency of water blooms, the increase in
the number of fish and other hydrobionts, the shallowing of reservoirs and
watercourses with their subsequent siltation and complete drying out.

In view of the above materials, we have identified four key directions for the
development of urgent practical methods aimed at avoiding the deepening of negative
environmental consequences caused by the violation of the water regime on the Lower
Dnieper:

1) cleaning of exposed areas of the bed of the Kakhovka Reservoir from
organically saturated silt deposits and the remains of aquatic plants and animals;

2) development and implementation of an ecologically sound system of water
releases through the Dniprovska and Kakhovska HEPS dams, which will take into
account both the volume of water inflow and the amplitude of water level fluctuations
in the water body;

3) repair of damage to the body of the Kakhovska HEPS dam caused by the
actions of russian troops;

4) development and implementation of methods for regulating the state of water
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ecosystems in the affected area by regulating the hydrological and hydrochemical
regime of local water bodies.

Conclusions. In the article, a preliminary assessment of the damage caused to
nature was carried out due to the violation of the regulated regime of the flow of river
waters to the lower reaches of the lower Dnieper section. Based on the analysis of
changes in hydrological and hydrochemical regimes, a forecast of possible negative
environmental consequences in the Dnieper-Buh mouth region that can be expected in
the coming years has been made.

Among the main predictors that can cause a significant deterioration of the
ecological situation in the region, we have highlighted the following: a decrease in the
inflow of Dnieper waters, a violation of their regulated inflow regime through the
Kakhovska HEPS dam, a significant shallowing of the bed of the Kakhovka Reservoir
and floodplains below the lower Dnieper section, the inflow of salt water into the river's
freshwater areas, increasing the amount of organic and biogenic substances in the water
ecosystem of the river.

As suggestions for avoiding the total degradation of the water ecosystem of the
Dnieper-Buh mouth region, it is proposed to develop and implement a complex of
practical scientifically based methods of active influence on the water ecosystem of the
region, which should be specially developed for the situation that has developed at the
present time.

References

1. Korzhov Ye. I, Honcharova O. V., Kutishchev P. S. (2020). Analiz
mozhlyvykh ekolohichnykh ta sotsialno-ekonomichnykh naslidkiv skorochennia
prisnovodnoho stoku do Dniprovsko-Buzkoi hyrlovoi oblasti. Ternopilski biolohichni
chytannia — Ternopil Bioscience — 202(0. Materialy Vseukrainskoi naukovo-
praktychnoi konferentsii, prysviachenoi 80-richchiu khimiko-biolohichnoho fakultetu
Ternopilskoho natsionalnoho pedahohichnoho universytetu imeni Volodymyra
Hnatiuka, Ternopil: Vektor, S.144-147 [in Ukrainian].

2. Korzhov Ye. I., Kutishchev P. S., Honcharova O. V. (2020). Ekolohichni
aspekty zbilshennia solonosti vod Dniprovsko-Buzkoho lymanu na suchasnomu etapi
isnuvannia yoho vodnoi ekosystemy. Ekolohichna bezpeka derzhavy: tezy dopovidei
XIII Vseukrainskoi naukovo-praktychnoi konferentsii molodykh uchenykh i studentiv,
Kyiv, 23 kvitnia 2020, Natsionalnyi aviatsiinyi universytet / redkol. O. 1. Zaporozhets
ta in. K.: NAU, S. 80-81 [in Ukrainian].

3. Korzhov Ye. 1., Kucheriava A. M. (2018). Osoblyvosti vplyvu zovnishnoho
vodoobminu na hidrokhimichnyi rezhym zaplavnykh vodoim ponyzzia Dnipra.
Hydrobiolohichnyi zhurnal. 54, Ne4, S.112-120 [in Ukrainian].

4. Korzhov Ye. I. (2021). Otsinka vydovoho skladu rakopodibnykh Dniprovsko-
Buzkoho lymanu, zanesenykh do Chervonoi knyhy Ukrainy, ta yoho mozhlyvykh
zmin. Praktychni aspekty zberezhennia bioriznomanittia pivdennoho stepovoho
rehionu: zbirnyk naukovykh prats naukovo-praktychnoho seminaru (Biosfernyi
zapovidnyk «Askaniia-Novay, smt. Askaniia-Nova, 2627 travnia 2021 r.). Kherson:
OLDI-PLIUS, S. 103-107 [in Ukrainian].

5. Korzhov Ye.l, Pulenko Yu. V. (2021). Terminolohichni osoblyvosti

ISSN 2663-5712 50 www.sworldjournal.com



755
K

SWorldJournal Issue 18 /Part 2 (X Qp

heohrafichnykh nazv elementiv hidrohrafichnoi merezhi nyzhnoi techii richok. Topical
issues of modern science, society and education: proc. of the 1% Int. scientific and
practical conf. (Kharkiv, 8-10 august 2021), P. 325-331 [in Ukrainian].

6. Korzhov Ye. 1., Honcharova O. V. (2020). Formuvannia rezhymu solonosti
vod Dniprovsko-Buzkoi hyrlovoi oblasti pid vplyvom klimatychnykh zmin u
suchasnyi period. Actual problems of natural sciences: modern scientific discussions:
Collective monograph. Riga: Izdevnieciba «Baltija Publishing», S. 315-330 [in
Ukrainian].

7. Korzhov Ye. I., Dzerkal V. M., Bilyk H. V., Ponomarova A. A. (2019).
Shliakhy zberezhennia chervonoknyzhnykh vydiv flory ta fauny vodnykh ekosystem
NPP «Nyzhnodniprovskyi». «Bioriznomanittia stepovoi zony Ukrainy: vyvchennia,
zberezhennia, vidtvorennia» (z nahody 10-richchia stvorennia natsionalnoho
pryrodnoho parku «Meotyda»). Seriia «Conservation Biology in Ukraine». Vyp. 13.
Sloviansk: Vydavnytstvo «Drukarskyi dvir», S. 79-85 [in Ukrainian].

8. Na Khersonshchyni v dniprovskykh plavniakh riven vody vpav maizhe na dva
metry. Suspilne Kherson. Retrieved from URL: https://suspilne.media/365510-na-
hersonsini-v-dniprovskih-plavnah-riven-vodi-vpav-majze-na-dva-metri-cim-ce-
zagrozue/ (date of application 25.02.2023) [in Ukrainian].

9. Timchenko V. M., Karpova H. O., Huliaeva O. O. ta in. (2015). Prohnoz vplyvu
mozhlyvoi rekonstruktsii Kakhovskoi HES na ekosystemy ponyzzia Dnipra ta
Kakhovskoho vodoskhovyshcha. Nauk. zap. Ternop. nats. ped. un-tu. Seriia
«Biolohiia». Ne 3-4 (64). S. 665 — 668 [in Ukrainian].

10. Timchenko V. M., Korzhov Ye. I. (2011). Suchasni popusky Kakhovskoi HES
yak faktor pohirshennia stanu ekosystemy Nyzhnoho Dnipra. Hidrolohiia,
hidrokhimiia, hidroekolohiia: materialy 5-oi vseukr. nauk. konf. (Chernivtsi, 22-24
veresnia 2011 r.). S.257-259 [in Ukrainian].

11. Korzhov Ye. (2020). Analysis of possible negative environmental and socio-
economic consequences of freshwater drain reduction to the Dnieper-Bug mouth
region. Perspectives of world science and education. Abstracts of the 8™ International
scientific and practical conference. CPN Publishing Group. Osaka, Japan, P. 84-90 [in
English].

12. Korzhov Ye. I., Yefremenko N. D., Miroshnichenko K. V. (2022). Assessment
of the main signs of decline in the state of water ecosystems of the Dnieper mouth
section. Science and innovation of modern world. Proceedings of the 2" International
scientific and practical conference. Cognum Publishing House. London, United
Kingdom, P. 49 — 54 [in English].

13. Korzhov Ye. I., Kutishchev P. S., Honcharova O. V. (2020). Influence of
water balance elements change on the salinity regime of the Dnieper-Bug estuary.
Innovative development of science and education. Abstracts of the 3rd International
scientific and practical conference. ISGT Publishing House. Athens, Greece, P. 225-
231 [in English].

14. Korzhov Ye. I. (2021). Overview of possible changes in the species
composition of Dnieper-Buh estuary crustacean listed in the Red Book of Ukraine.
Modern scientific research: achievements, innovations and development prospects.
Proceedings of the 2™ International scientific and practical conference. MDPC

ISSN 2663-5712 51 www.sworldjournal.com



SWorldJournal Issue 18 / Part 2 @r‘%j’
Publishing. Berlin, Germany, P. 30-35 [in English].

15. Korzhov Ye. 1., Kucheriava A. M. (2018). Peculiarities of External Water
Exchange Impact on Hydrochemical Regime of the Floodland Water Bodies of the
Lower Dnieper Section. Hydrobiological Journal — Begell House (United States). Vol.
54, Issue 6, P. 104-113 [in English].

16. Kutishchev P. S., Heina K. M., Honcharova O. V., Korzhov Ye. 1. (2021).
Zooplankton Spatial Distribution in the Dnieper-Bug Estuary. Hydrobiological
Journal — Begell House (United States). Vol. 57, Issue 6, P. 17 — 30 [in English].

17. Lake Kakhovka. Theia Scientific Expertise Centres (SEC). Retrieved from
URL: https://hydroweb.theia-land.fr/?lang=en& (date of application 25.02.2023) [in
English].

18. Russia is draining a massive Ukrainian reservoir, endangering a nuclear plant.
NPR. Retrieved from URL: https://www.npr.org/2023/02/10/1155761686/ russia-is-
draining-a-massive-ukrainian-reservoir-endangering-a-nuclear-plant (date of
application 25.02.2023) [in English].

19. Shevchenko 1. V., Korzhov Ye. 1., Kutishchev P. S., Honcharova O. V.,
Shevchenko V. Yu. (2020). Effect of Abiotic Factors upon Morphological Variability
of Fleuria lacustris Larvae (Diptera, Chironomidae). Hydrobiological Journal — Begell
House (United States). Vol. 56, Issue 5, P. 15-22 [in English].

20. Timchenko V. M., Korzhov Ye. 1., Guliayeva O. A., Batog S. V. (2015).
Dynamics of Environmentally Significant Elements of Hydrological Regime of the
Lower Dnieper Section. Hydrobiological Journal — Begell House (United States). Vol.
51, Issue 6, P. 75-83 [in English].

Article sent: 09.03.2023.
© Korzhov Ye. I., Honcharova O. V.

ISSN 2663-5712 52 www.sworldjournal.com



