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Abstract: The article analyzes the main tendencies of changes in the Dnieper-Bug 

mouth region water salinity. The reasons for the increase in water salinity in the 

aquatic ecosystems of the region were identified and conclusions were drawn 

regarding the possible negative environmental and socio-economic consequences of 

these changes. 

Keywords: water salinity, hydrological regime, sea level, mouth region, estuary, 

Dnieper, Southern Bug, Ukraine 

 
The volume and quality of the water coming into the water body is the main water- 

balance characteristic of the hydro-ecosystem. Violation of these parameters, even on 

a small scale, can cause dramatic changes in the ecological status of the water body. 

Changing the conditions for the existence of hydrobionts leads to their migration to 

more favorable conditions, which causes the transformation of species composition 

and energy flows in local ecosystems. Violation of the ecological status of a water 

body can result in significant water-economic, sanitation and socio-economic losses. 

The most sensitive to such changes are insignificant aquatic ecosystems, one of 

which is the Dnieper-Bug mouth region. It is located in the central part of the Black 

Sea lowland and includes the mouth sections of the Dnieper and the Southern Bug 

and the Dnieper-Bug estuary. 
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The analysis of long-term series of observations on the runoff volume of the Dnieper 

and the Southern Bug indicates that the combined effect of factors of natural and 

anthropogenic impact on the Dnieper-Bug mouth region at the present stage has led  

to the transformation of a number of hydrological parameters of its aquatic 

ecosystems. The reduction of the freshwater runoff of the Dnieper, as the main source 

of freshwater of the system, compared to the period before the construction of the 

reservoir cascade on it, due to the influence of climatic and anthropogenic factors 

now reaches 17.5 km
3
 [1, 2, 3, 4 ]. Particularly striking is the downward trend in the 

Dnieper runoff volume (W, km
3
) that began to be observed in the first decades of the 

21st century (Fig. 1). At present, the average annual runoff in the Dnieper mouth is 

37.66 km
3
 over two decades. 

 

Fig. 1. Long-term change of the Dnieper annual runoff volume for the period 

2000-2019 years. The dotted line is the trend line described by the equation W = - 

0.73x + 45.28 

The volume of runoff of the Southern Bug in the 2000s, compared to the beginning of 

the last century, decreased by 0.31 km
3
 [5]. The total reduction of the freshwater 

runoff of the Dnieper and the Southern Bug due to the influence of climatic and 

anthropogenic factors has now exceeded 17.8 km
3
. 

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 increase in saltwater intake through the Kinburn Strait at the present 

stage is caused by the combined change in climatic factors contributing to a gradual 
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rise in sea level. The difference between the average annual sea level values for the 

period 1875-2010 was 47 cm (Fig. 2). 

Fig. 2. Perennial changes in the level of water (H, cm) of the Black Sea in 

Constanca (Romania) (a) and Sevastopol (b) - data are averaged over a sliding 

period of 5 years. Dotted line - average over 10 years [6] 

The lowest water level was observed in 1921 (450 cm), the highest in 2010 (497 cm), 

which is the historical maximum for the entire period of instrumental research. 

Among the reasons for these changes are increased rainfall, a decrease in average 

annual wind speeds and volumes of evaporation over the water area, and there is also 

a steric effect [6]. 

The main parameter of the aquatic ecosystem of the Dnieper-Bug mouth region that 

has been affected by the above changes is water salinity. According to the studies of 

1963-1985, the greatest salinity of water was noted in [7] in the western part of the 

Dnieper-Bug estuary, which is in direct hydraulic connection with the Black Sea. The 

average annual salinity values for chloride-ion water at this site were 3.00–4.98‰. 

The highest seasonal values reached 6.02–6.77‰ in summer and autumn. Further, the 

salinity of the waters decreased in the direction of the river systems. In the central 

part of the Dnieper-Bug estuary, its annual values were 1.94–2.75‰, in the eastern 

part – 0.56–1.55‰. At the mouth of the Southern Bug, salinity for most of the year 

fluctuated within 2–3‰. The waters of the Dnieper mouth section had salinity below 

1.0‰ (Table 1). 
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Table 1 

Average annual salinity values (‰) in the Dnieper-Bug estuary during different 

periods of study 

Segment of estuary 
Research periods 

1963-1985 years [7] 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 

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) 

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. 

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. Reducing of the rivers flow, increasing salinity significantly alter the 

conditions of existence of hydrobionts, expand the boundaries of their distribution, 

reproduction and wintering. Often invasions lead to the naturalization of harmful 

species of aquatic organisms under new conditions and their displacement of native 

flora and fauna. The result of the invasion may be the loss of native local  

biodiversity, the transmission of disease to aquatic organisms and to the person, 

which carries considerable economic losses [8, 9, 10, 11]. 

A significant socio-economic problem of increasing the salinity of water in the water 

system of the Dnieper-Bug mouth region may be a change in the water-economic 

status of the Dnieper mouth. According to the annual reports of the Department of 

Ecology and Natural Resources in the Kherson region, about 1035 million m
3
 of 

Dnieper water is used on average per year for drinking and sanitary, industrial, 

agricultural and other needs [12, 13, 14]. Also, the water of the Dnieper mouth is 
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partly used for water supply in more than 30 settlements, including Kherson and 

Mykolaiv. Increasing the water salinity to more than 1‰ may make it impossible to 

use the Dnieper waters for drinking and agricultural purposes. 

Conclusion. According to the author's monitoring studies conducted in 2013–2018, 

the highest salinity values are observed in the western part of the Dnieper-Bug 

estuary. Here, the salinity increased by 2.7–3.5‰ compared to the observation period 

1965–1985 and is now predominantly 6.5–7.2‰, and in the central part of the estuary 

by 2.1–2.3‰ and is 4.0–5.0‰. The lowest values of water salinity increase in estuary 

are noted in the eastern part – by 1.3-1.8‰ and present salinity here makes 1.9-3.3‰. 

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 quality of the 

aquatic environment of the study area. Increasing the salinity of water can cause the 

endemic, rare species of aquatic organisms to disappear, radically change the species 

composition of the region's flora and fauna, increase the number of invasive species 

that are not typical for the territory of Southern Ukraine, disrupt established energy 

flows in local ecosystems, and make the Dnieper mouth not suitable for water supply 

and water consumption, etc. 
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