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THE ROLE OF WATER MASS DYNAMICS IN THE ZONING OF WATER 

BODIES WITH COMPLEX BOTTOM OROGRAPHY 

 

Korzhov Yevhen Ivanovych 

Ph. D., Candidate of Geographic Sciences, Associate Professor; 

Kherson State Agrarian and Economic University, 

Kherson, Ukraine 

 

Introductions. The zoning of water bodies with complex orography of the 

bottom is an integral stage of general hydrobiological research, assessment of the 

ecological state and conditions for the existence of hydrobionts. The identification of 

specific areas with certain ecological and hydrological features within the reservoirs 

allows for a more rational location of the network of natural sampling stations and to 

obtain better detail of the biotic and abiotic elements of aquatic ecosystems than 

under the conditions of conducting engineering surveys based on a standard 

(proportional) monitoring network. The complex orography of the bottom of the 

water body complicates water exchange between individual areas. As a result, 

different biotopes are formed in different parts of the reservoir, which can be 

significantly different from each other. 

Aim. To reveal the issue of using the dynamics of water masses in the zoning 

of objects with complex bottom orography. 

Materials and methods. We chose the Tylihul estuary as the research object 

of this work. It is one of the largest water bodies on the coast of the northwestern part 

of the Black Sea. It is territorially located on the border between Odesa and Mykolaiv 

regions. It has a narrow shape, elongated from north-northwest to south-southeast. 

The reservoir is a closed estuary formed in the Tiligul River delta as a result of 

centuries-old transgressive-regressive changes in the water level in the Black Sea. 

This explains the presence of numerous long coastal spits located parallel to the 

coastline of the sea and the complex orography of the bottom of the water body. The 

dynamics of water masses was studied using a mathematical model of water flow 

adapted to shallow depths [19] measured in the horizontal plane, which was tested by 
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us on floodplain reservoirs below the Dnieper [2- 4, 6, 8, 9, 12, 14, 17] and other 

water bodies of Ukraine [5, 7, 10, 11, 15, 16, 20]. 

Results and discussion. When conducting hydrobiological research, the most 

important thing is to identify typical parts of a water body that are homogeneous in 

terms of morphological features, circulation characteristics, a certain degree of 

anthropogenic load and other factors that contribute to the formation of a certain 

floristic-faunistic complex of hydrobionts within a separate area 

The hydrodynamic structure of a water body during hydrobiological studies 

can give an idea of the presence of separate parts with its own circulation scheme. 

According to the data of the mathematical modeling of the distribution of circulation 

flows of the Tylihul estuary given in works [1, 13, 18], three main areas can be 

distinguished: northern, central and southern (Fig. 1). 

 

Fig. 1. Schemes of water circulation in the Tylihul estuary with a wind of 5 m/s 

from the north (a), east (b), south (c) and west (d) directions. The red dotted line 

marks the demarcation of the separated areas of the estuary. 

Built on labor materials [1] 

 

With latitudinal wind directions, deep eddy formations are not observed in the 

water column of the Tylihul estuary. The clearest circulation currents are formed in 
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the deep-water areas within the Chilova and Chervonoukraine spits. In other areas of 

the estuary, the circulation field is quite blurred with easterly and westerly winds. 

With meridional winds (Fig. 1 a, c), stable partially isolated vortex formations 

are formed in different parts of the estuary, which are separated from each other by 

shoals within the bays. Under such weather conditions, three areas can be 

distinguished quite clearly: 

1) northern (above the Kordonska spit) - it is characterized by a weak dynamic 

activity of water masses with circulation flow rates of 25-50 m3/s. A similar 

homogeneity of conditions is noted here with latitudinal winds; 

2) the central one (between the Kordonska and Chilova spits) - with four 

relatively deep vortex formations with flow rates of 150-250 m3/s, one pair of which 

is directed in different directions to the other pair; 

3) southern (below Chilova spit) - contains two deep eddy formations in the 

eastern and northwestern parts of the selected area and one less deep formation within 

the Kam'yanysta Bay. 

The distribution of the functions of the complete flows shown in fig. 1 

coincides well with the results of mathematical modeling of the circulation of waters 

of the Tylihul estuary obtained by V. M. Timchenko at the end of the 80s of the last 

century [18]. This confirms the invariance of the distribution of circulation flows in 

the water area of the estuary and in its individual sections during the long-term 

period. 

All three regions selected according to circulation schemes have homogeneous 

conditions within their area and are sufficiently isolated from each other in terms of 

the exchange of water masses and their properties due to natural morphological 

barriers in the form of a sharp decrease in depth within certain coastal spits that cut 

deep enough into the water area estuary. 

Conclusions. The use of water mass dynamics schemes in the zoning of water 

bodies makes it possible to more accurately determine the presence of separate areas 

with their own hydrobiological, hydrochemical and ecological conditions, which are 

formed under the influence of the hydrological regime. Using the example of the 
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Tylihul estuary, it is shown that the detection of isolated areas with their own 

circulation of water masses greatly facilitates the hydrobiological and ecological 

analysis of the state of reservoirs with complex or anthropogenically altered bottom 

orography. 
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