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PECULIARITIES OF THE THERMAL REGIME FORMATION OF THE 
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Abstract. The article examines the peculiarities of the formation of the Tylihul 

estuary in the spring-summer hydrological period. The distribution of water 

temperature in the horizontal plane and by depth was considered based on the materials 

of field survey. Three separate regions with a homogeneous distribution of temperature 

indicators were identified, which can be used in the zoning of the studied water body. 

Key words: temperature regime, zoning, Tylihul estuary. 

 
 

The Tylihul estuary is located between Odesa and Mykolaiv regions in the South 

of Ukraine and is a body of water formed at the mouth of the Tylihul River. The 

hydrophysical properties of water masses in it are formed under the influence of fresh 

waters flowing from the Tylihul River and salty waters of the Black Sea, which enter 

the estuary through an artificial channel [1, 4-6]. 

The thermal regime of the estuaries is quite an interesting issue, since a 

significant number of parameters shaping its ecological state depend on this factor: salt 

balance, distribution of hydrobionts in the water column, distribution of physical and 

chemical properties of water masses in the horizontal plane, etc [2, 3]. 

The study of the thermal regime of the estuary was conducted by us based on 
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the data of field survey on June 21, 2016 as part of the expedition group of the Kherson 

Hydrobiological Station of the National Academy of Sciences of Ukraine. Measured 

verticals are marked with numbers in Figure 1. 

 

Fig. 1. Distribution of water temperature (°С) by depth (H, m) in different areas 

of the Tylihul estuary according to the results of field survey in June 2016. On 

the figure on the left, the numbers indicate the location of the measuring 

verticals, the black dashed line – isotherms of the surface layer of water (°С), 

red dotted line – demarcation of estuary regions 

The data of field survey conducted by us in June 2016 show that three regions 

can be distinguished according to the distribution of temperature indicators in the water 

area of the estuary: northern, central and southern. The southern region is characterized 

by pronounced temperature stratification with a smooth zone of temperature jump, 

which in June 2016 was observed at depths of 8-12 m and separated cool deep waters 

from warm surface waters (see Fig. 1, measured verticals 

№1, 2). 

Measuring vertical №3, which is located in the central area of the estuary, has a 

similar temperature trend with depth. Up to a depth of 7 meters, there is almost no 

change in water temperature here, the thermocline is located 2 meters higher than on 
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verticals №1, 2 of the southern area of the estuary. 

An isotherm is noted in the distribution of temperatures on measurement 

verticals №4-7 (see Fig. 1). The difference between surface and bottom water 

temperatures is about 0.5°, or is completely absent. This made it possible to attribute 

all these points to one separate district - the northern one, based on the nature of the 

distribution of temperature indicators. 

According to the results of the survey of the temperature field of the water masses 

of the Tylihul estuary in the spring-summer hydrological period, we identified three 

main areas (see Fig. 1): 

1) northern – it is characterized by isotherm at depth, and the formation of a 

thermal field under the influence of the water masses of the Tylihul River; 

2) central – the mixing zone of water masses with weak temperature 

stratification, which is more pronounced in the bottom layers; 

3) southern – an area with a clear temperature stratification by depth, in the 

formation of which water from the Black Sea takes part. 

The selected three regions of the estuary have a fairly weak water exchange 

between them, which is explained by a sharp decrease in depth in the places where they 

are separated from each other. Between the northern and central areas of the estuary, 

such a shoal is located within the boundaries of the Kordonska spit, between the central 

and southern areas - within the boundaries of the Chilova spit. 

Conclusions. The conducted analysis of the water temperature distribution 

field in the spring-summer period within the Tylihul estuary made it possible to 

distinguish three areas with local thermal conditions characteristic only for this area. 

Thus, the northern and central regions are demarcated by a narrowing within the 

boundaries of the Kordonska spit, between the central and southern regions - within the 

boundaries of the Chilova spit. 

The presence of a demarcation inside the estuary according to thermal indicators 

may indicate the presence of different ecological and hydrological conditions within 

the boundaries of certain selected areas. This accordingly enables the use of this 

information for a more in-depth analysis of the conditions of existence 
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and distribution of hydrobionts both along the estuary and at depth. 
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