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GEOGRAPHICAL SCIENCES

CHANGES IN THE MAIN HYDROPHYSICAL PROPERTIES OF THE
LOWER DNIEPER SECTION WATER MASSES DUE TO THE
DESTRUCTION OF THE KAKHOVKA DAM

Korzhov Yevhen Ivanovych

Ph. D., Candidate of Geographic Sciences, Associate Professor;
Kherson State Agrarian and Economic University,

Kherson, Ukraine

Introduction. The dam of the Kakhovka hydroelectric power station (HEPS),
which was destroyed by the occupation authorities on June 6, 2023, was the main factor
regulating the hydrological regime in the lower reaches of the Dnieper and the Dnieper-
Buh mouth region [13, 14, 17, 18]. This had an extremely negative impact on all
aspects of the functioning of the region's water ecosystems. Violation of the peak flow
of fresh water, which was caused by this man-made disaster, had a negative impact on
the condition of all elements of the hydrographic network of the Dnieper-Buh mouth
region, which covers an area of about 1,440 km? [2, 7, 17, 15]. Ifwe also take into
account the water ecosystem of the now completely drained Kakhovka reservoir, the
total area of the damage zone from the explosion of the Kakhovka dam for freshwater
ecosystems can be estimated at 3,600 km? [7, 16].

Violation of the hydrological regime of the lower Dnieper section has already
caused significant negative environmental consequences for the research region. The
absence of the usual daily fluctuations in the water level, which were previously formed
due to the discharge of water through the Kakhovka HEPS dam, is, of course, a negative
factor for the existence of the region's floral and faunal complexes, which directly
threatens the disappearance of their unique biological diversity in the coming years [1,
5,6, 9-12, 16, 19].

Another large-scale problem for the Lower Dnieper was the transformation of
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the Kakhovka reservoir into a large wetland, which within a year of the explosion of
the Kakhovka dam became a huge supplier of dirty and epidemiologically dangerous
water to the lower reaches of the Dnieper and the Black Sea. Nowadays, the former
Kakhovka reservoir looks like a man-made desert crossed by small straits that remained
on the site of the historical channel of the Dnieper. A third of the dry landat the bottom
of the former reservoir, where there is access to water, is overgrown with wetland
vegetation. On such islands, sprouts of invasive plant species such as Salix rubens and
Populus alba developed quite actively during the year. The other part is covered with
a dense layer of dried silt, the surface of which has deep cracks. These areas of the
bottom of the former reservoir are not alive and are active suppliers of organic
substances and decay products to the waters of the Dnieper.

In addition to the riverbed and floodplain, isolated lakes, mostly cut off from the
water network, are recorded in some deep places of the former reservoir. Due to the
fact that they were formed on significant silty soils and do not have a sufficient inflow
of fresh water, they also produce and accumulate a considerable amount of dirty water.
From an ecological point of view, such reservoirs can not only poison thenearest
surface and ground water bodies, but also inflow a significant amount of biogenic and
organic substances to the Dnieper water, significantly polluting it.

Results and discussion. The combination of a significant weakening of water
exchange processes and a complete change of the hydrological regime in the lower
reaches of the Dnieper with the change of the Kakhovka reservoir to a wetland at the
present time form a complex man-made catastrophe on the Lower Dnieper and the
territory of the North-Western Black Sea Coast. The first signs of this are observed in
the deterioration of the water quality of the Lower Dnipro and its hydrophysical
properties. This deterioration is expressed in the increase of substances suspended in
water, a decrease in the transparency of water masses, an increase in turbidity and the
amount of organic and biogenic substances in water.

By 2023, the average content of suspended solids in the Dnieper riverbed near
Kherson was 15-20 g/m3, during the spring irrigation period it could reach values of

35-40 g/m3. The average annual content of suspended solids in the arms of the
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Dnieper delta is slightly higher than in the bed of the delta section. The average amount
of substances suspended in water is 24.2 g/m? in the Rvach branch, 19.6 g/m3in the
Bakai branch, and 21.8 g/m? in the Konka branch. The suspensions had a mainly
mineral composition, losses during roasting amounted to 20-30%. Such low values
were noted here due to significant sedimentation of mineral particles of suspended
substances along the cascade of reservoirs. Only a small part of theoverhang carried by
the current reached the lower reaches of the Dnieper.

Currently, we can expect a steady increase in the number of suspended solids in
the channel network of the Dnieper. Due to the dewatering of the Kakhovka reservoir,
the length of the coastal rocks that can be eroded and transported by the water flow has
increased significantly. In addition, the dewatered bed of the reservoir is a fairly active
supplier of organic and biogenic substances, which also enter the water system below
the Dnieper with the flow of water.

The content of suspended solids in the floodplain reservoirs of lower reaches of
the Dnieper has a larger fluctuation range. According to our monitoring observations
in 2009-2023, the indicator varied between 2-363 g/m?3. Most of the suspension in the
lakes of the region consists of organic substances. Losses during burning were 70-80%,
In some seasons (summer, autumn) they could reach 95% [4, 6, 20].

An important aspect is that the number of substances suspended in water in lakes
is closely related to the intensity of external water exchange and the transparency of
water masses. In reservoirs with an outdoor period of less than 2 days, suspended
matter is 15-18 g/m?, transparency is to the bottom, water colors are from yellowish-
green to greenish-yellow. With a water exchange period of 2-15 days, reservoirs
contain 15-60 g/m? of suspended matter, the average transparency of water decreases
to 0.7-1.5 m, the color becomes greenish-yellow — brownish-yellow. In reservoirs with
an external water exchange period of more than 15 days, as a rule, there are more than
30-50 g/m?® of suspended solids, water transparency decreases to 0.2-0.8 m, the color
changes to yellowish-brown, brown.

These dependencies, taking into account the critical weakening of water

exchange processes in the floodplain reservoirs below the Dnieper after the
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destruction of the Kakhovka HEPS dam, make it possible to predict the dynamics of
changes in certain hydrophysical indicators.

In the coming years, a characteristic decrease in the transparency of water masses
and an increase in the content of suspended substances in water can be predicted for
floodplain reservoirs. Due to the fact that in conditions of weakened water exchange
there is an active production of organic and biogenic substances, it is possible to expect
an increase in their content in water to the level of organicpollution. Accordingly, such
a change in the conditions of existence will lead to the impoverishment of the species
diversity of plants and animals that inhabit large reservoirs, will cause a significant
overgrowth of the reservoir bed with higher aquatic vegetation and the gradual
transformation of floodplain lakes into wet wetlands.

Another, but more long-term, problem is the shallowing and siltation of
floodplains below the Dnieper. If the channel network of the lower Dnieper after the
destruction of the Kakhovka HEPS dam will become even more flowing and watered
due to the reduction of water consumption for evaporation from the surface of the
Kakhovka reservoir and the national economic consumption of water resources in the
region, then the opposite processes will occur in floodplain reservoirs.

Conclusions.

Due to the reduction in the inflow of fresh water to reservoirs and the active
production of organic and biogenic substances, especially in the warm period of the
year, the reservoir bed below the Dnieper will quickly be filled with production
products and dead parts of aquatic plants and animals. Intensive accumulation of
organic mass at the bottom of reservoirs can lead to almost complete siltation,
shallowing and significant overgrowth of even large reservoirs already in the next
decade.

Restoring the regulated inflow of fresh water and increasing the amplitude of
daily fluctuations of the water level in the water system below the Dnieper is an
extremely urgent issue for the preservation of the unique biological diversity not only

of the lower section of the river, but also of the entire Dnieper-Buh mouth region.
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