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ASPECTS OF DISRUPTION OF THE LOWER DNIEPER SECTION
FLOODPLAIN NETWORK EXTERNAL WATER EXCHANGE AFTER
KAKHOVKA DAM DESTRUCTION
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Abstract. The materials present the main aspects of weakening the water
exchange processes of the lower Dnieper section floodplain lakes, which took place
here after the destruction of the Kakhovka HEPS dam. In the most flowing lakes of the
region, the external water exchange decreased by 5-9 times compared to what it was
before the destruction of the Kakhovka dam. It is noted that the negative environmental
changes that occurred as a result of this terrorist attack may be irreversible. Because of
this, it was emphasized that the restoration of the Kakhovka HEPS dam is a very
important and urgent issue for the restoration of the region's biological diversity and
good ecological condition.

Key words: Kakhovka dam destruction, floodplain lakes, external water

exchange, Lower Dniep.

The most important abiotic factor in the formation of the ecological state of the
lower Dnieper section is the external water exchange, which is formed under the
influence of water level fluctuations in the channel network and the mode of water
supply through the Kakhovka HEPS dam [3, 5, 14]. According to our numerous studies
of previous years [1, 2, 4, 6, 7, 13, 19], in reservoirs with an external water exchange

period of more than 15 days, there are conditions for degradation of the

13



aquatic ecosystem, overgrowth with higher aquatic vegetation, accumulation of plant
residues (waterlogging), weak development of phytoplankton, zooplankton,
zoobenthos, ichthyofauna, deterioration of indicators of the hydrochemical regime of
waters, etc. An increase in the period of change of water masses to new ones up to
15 days or more creates unfavorable conditions for the existence of hydrobionts in the
lakes.

The main factor determining the external water exchange in the lower Dnieper
section floodplain reservoirs is water level fluctuations in the channel network, which
until June 2023 were formed by the discharge of water through the dam of the
Kakhovka HEPS [5, 15]. Currently, this factor is completely absent. Fluctuations in the
water level in the lower Dnieper section [8, 9] are currently formed only under the
influence of bending and shearing phenomena and natural water level fluctuations in
the Dnieper-Buh estuary. It should be noted that these fluctuations of the water level
are almost not manifested above Kherson and mainly extend only to the delta part
(Table 1).

Table 1
Average daily amplitudes of water level fluctuations in the channel
network of the lower Dnieper section (A, m) before and after the
Kakhovka HEPS dam destruction

: : Nova .
Point of observation Kakhovka Lvove Kherson | Kizomys
Distance from
Kakhovka HEPS dam, km 0 18 65 0
IréTl], before the dam was destroyed, 1,04 0.60 0,18 0,20
;4}‘, after the dam was destroyed, 0,04 0.04 0,08 0.14

With such values of water level fluctuations, water exchange between the
channel network of the Dnieper and the floodplain practically does not occur, which
endangers the existence of numerous floodplain reservoirs and unique natural
ecosystems that have formed within the floodplain over many decades. Without
sufficient daily fluctuations of the water level in the channel network, fresh Dnieper
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water transits along the main channel and does not reach the floodplain and the small
channels and numerous reservoirs located there.

The rate of change of water masses to new ones in floodplain reservoirs at the
present time has decreased by an order of magnitude compared to the period before the
destruction of the Kakhovka HEPS dam (Table 2).

Table 2
Periods of external water exchange of the largest lakes of lower Dnieper

section in the summer before and after the dam of Kakhovka

HEPS was destroyed
Distance Period of external water
from exchange, days
The name of the lakes Kakhovka before the dam | after the dam
HEPS dam, | was destroyed* | was destroyed
km
- Sabetskiy Liman 11 2,5 20,4
2 Kaznachyivskiy 17 3,5 27,0
o Liman
o Frolovo Lake 19 3,6 27,4
@ Glukhiy Liman 35 7,0 47,8
‘g‘ Oleksiyvskiy Liman 54 7,8 51,6
iC Golubov Liman 55 5,3 31,1
Kardashynskiy Liman 65 8,3 43,2
Krugle Lake 67 7,9 41,4
Zakytne Lake 69 8,9 51,8
¢ | Steblyivskiy Liman 71 9,4 49,8
2 Nazarovo-Pogorile 73 21,8 53,9
Q Lake
£ Bile Lake 75 9,4 21,5
= Krasniukove Lake 87 8,4 11,6
o Zolote Lake 89 8,1 11,0
A Didove Lake 90 8,6 11,6

Note: * - the data are relevant for the beginning of the 21 century

An increase in the period of water change in the lower Dnieper section floodplain
lakes is a negative factor that will affect their ecological condition. At ecologically
favorable values of the external water exchange period of 5-9 days, this indicator

currently ranges from 20-50 days or more. When the period of water
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exchange is increased to 15 days or more, unfavorable ecological conditions are created
in lakes - stagnant zones are formed with a lack of oxygen, a high concentration of
organic substances, the flora and fauna inhabiting the reservoir suffer [3, 10-13, 16-
20]. In fact, the most flowing reservoirs of the region, located in the deltaic area, lost
this status after the destruction of the dam and passed to the category of weakly flowing
with signs of dystrophy. The periods of external water exchange in them increased by
520-820% from those they were before the destruction of the dam. Water bodies
located in the immediate vicinity of the former Kakhovka HEPS dam, such as
Sabetskiy Liman, Kaznachyivskiy Liman, Frolovo Lake and other lakes, were
especially affected. The intensity of water exchange processes in them decreased by 7-
8 times (see Table 2).

The least weakening of water exchange processes is noted in reservoirs located
in the Dnieper delta closer to its sea edge (Krasniukove, Zolote, Didove Lakes, etc.).
This happens due to the spread in this part of the lower Dnieper section of noticeable
natural fluctuations of the water level, which are formed under the action of water
surges and surges, weak tidal fluctuations and natural unevenness of the water level
in the Dnieper-Buh estuary.

Due to these level fluctuations, which remained unchanged after thedestruction
of the Kakhovka HEPS dam, the water ecosystems of the lowest part of the Dnieper
delta did not experience a significant weakening of water exchange processes. The
periods of water exchange here after the explosion of the Kakhovka HEPS dam on
individual lakes increased by only 35-39%.

Conclusions.

Deterioration of the water exchange of the floodplain with the main channel of
the Dnieper has already caused a number of negative environmental problems for water
bodies in the region. If such conditions are maintained, in the next 5-10 years the entire
lower Dnieper section floodplains will turn into a solid swamp. Because of this, we
note that the restoration of the Kakhovka HEPS and the return of theecologically
justified peak mode of water flow to the lower Dnieper section is currently the only

lever that will be able to stop the transformation of the productive
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water ecosystems of the Lower Dnieper into a swamp.
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