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SUMMARY

An indicator of groundwater depletion is a continuous decrease in the level of groundwater,
which leads to a decrease in natural reserves. The water resources management system plays
a decisive role in solving the problem of water resources conservation. The southern regions
of the Odesa region are mainly characterized by a low supply of their own (local) water
resources, a significant deterioration of the water quality of the main sources of water supply,
and a significant need for water. The issue of providing the population with drinking water,
not only in terms of quality, but also in terms of quantity, is acute. The lack of sources of
water supply, and especially their condition and quality, is the main cause of socio-economic
stress. New water pipelines are not being built, work on cleaning public wells, cesspools and
absorption wells is practically not carried out, irrational consumerism is taking place. Against
the background of practically no irrigation and a decrease in the amount of precipitation and
its redistribution, when protracted precipitation with low intensity turns into sudden
downpours, there is a trend towards a decrease in the amount of surface water and a decrease
in the depth of groundwater, which is the cause of the shortage of potable groundwater and
creates a real danger to life and human health, as well as the environment.
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Introduction

The beginning of the 21st century is marked by various natural cataclysms that are associated with
water factors. Preservation of the aquatic environment is one of the main challenges of modern times,
therefore works related to its study will be relevant and significant.

The southern regions of the Odesa region are mainly characterized by a low supply of their own
(local) water resources, a significant deterioration of water quality in the main sources of water
supply, and a significant need for water. Against the background of regional manifestations of global
climate changes with increasing aridity, the problem of providing the population and economic
sectors with high-quality water resources is expected to worsen. (Miedviedieva, Dyniak, 2020b)
Therefore, the issue of preserving existing water sources is becoming more and more urgent. And the
territorial-administrative reform poses significant questions for the functioning of each individual
territorial community with the determination of priorities.

Theory

The city of Tatarbunary for drinking and household purposes uses water from artesian wells of the
Upper Sarmatian aquifer, wells for public and individual use, which expose the first horizons from the
surface, partly from the waters of the Pontic aquifer. (Miedviediev, 2001) There are no surface sources
of water supply. The Upper Sarmatian aquifer is located at depths of 100-175m and is exposed within
the city by 24 wells that supply water to almost the entire city. Water levels have dropped by 30-50
meters over the past 15-20 years, which leads to intermittent water supply. The waters of the Pontic
aquifer within the city come to the surface in the form of springs and are used by the population living
near them for domestic and economic needs. Debits, in comparison with the end of the last century,
fell significantly, in some places the existing sources ceased to exist due to drying up. Groundwater of
the aquifer complex of Pliocene-Quaternary sediments and eolian-deluvial loess loams in the form of
wells is used in the private sector, where there is no centralized water supply, or as an addition to it,
for domestic and economic needs. The waters are non-pressurized.

After carrying out works to supply the city with tap water in 2010-2012, some of the wells were
abandoned, but with a shortage and interruptions in the supply of water, the issue of restoring the
wells forced the leadership of the Tatarbunar City Council to reassess the existing water sources. The
program "Clean sources for 2018-2020" was adopted, which was extended until 2025.

Examples

The authors of this article carried out work that helped establish the actual presence and number of
public wells (used by three or more families), their technical condition. Using the research of previous
years, track the dynamics of changes in groundwater levels, and make forecasts regarding their further
use and preservation of water resources.

In the wells, the level of groundwater was recorded as of the survey period, the structure and
appearance of the well were described, objects were photographed, their location was mapped, and the
location of the research object was mapped. cities A total of 60 existing wells were mapped. During
camera processing, the obtained materials were summarized, photos were selected and arranged for
compiling the catalog. The catalog indicated the number of the well and its registration to the street
and house; groundwater level, exposed capacity; internal and external structure of the well;
availability of water collection equipment; sanitary condition and working capacity. All wells were
divided into five depth intervals - from 0 to 2; 2-3; 3-5; 5-10 and more than 10m; according to the
exposed power, also in five intervals - 0-1; 1-2; 2-3; 3-5 and more than 5 m.
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In 2021, at the time of the works, in most wells (27), the depth of groundwater was fixed in depth
intervals from 5 to 10 m; still in 20 on the marks more than 10 m. In 8 wells, the depth of groundwater
was from 3 to 5 m. Four in the interval 0-2m and one in 2-3m. This distribution is explained by the
fact that most of the wells are located on the watershed or on the terraces of the Kogylnyk River and
have relatively high hypsometric marks. Only five wells are located lower hypsometrically, in the
valley of the Kagach, Fontanka and Kogylnyk rivers. The exposed thickness of the water-bearing
stratum, which is in intervals of 1-2 m (19 pieces), prevails, another 16 have a thickness of 0.1 to 1 m.
Seven wells have a capacity of 2-3 m, six - 3-5 m. Four wells have an exposed capacity of more than
five meters - from 5.1 to 9 m. There is no water in eight more wells as a result of siltation or clogging
of the water intake.

The analysis of the research data of previous years shows that the depth of groundwater level in 1992
varied from 2.8 to 14.4 m, with an average value of 8.6 m. During the studied period, there was a
change in the minimum and maximum values with a tendency to increase the average indicators to 9.0
m in 2021. (Fig. 1)

TATARBUNARY
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Figure 1 Maps of depth of groundwater within the city of Tatarbunary for 1992 and 2021

In their previous research, the authors of the article focused on studying the dynamics of groundwater,
their impact on flooding processes, and the use of groundwater for economic and drinking needs. It
was proposed to use GIS technologies to generalize the analysis of the received data and
approximation. (Miedviedieva, Dyniak, 2019, 2020a, b). Practically all of the above-mentioned works
considered the problems of water supply and groundwater quality in rural settlements, as well as the
state of water supply in the city itself, since the city of Tatarbunary is a city where water is supplied
according to the schedule, and the chemical composition of tap water does not meet the quality
standard in terms of mineralization , organoleptic and microbiological indicators. To date, surface
water does not provide an opportunity to provide the population with high-quality drinking water.
Underground aquifers are fed mainly by local sources: precipitation; infiltration waters due to
irrigation losses; preventive discharges from the Kagach Reservoir. Weather and climate conditions
are characterized by an increase in the amount of precipitation and changes in its intensity. (Fig. 2)
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Figure 2 Schedule of changes in the amount of precipitation for the years 1990-2021

The average annual rainfall in this area was 350-400 mm (7Topchiev et al., 2012), after 2000 - the vast
majority of years were characterized by an amount that exceeded 400 mm, crossing the mark of 500
mm in some years. At the same time, the intensity of precipitation has also changed - most of it is
torrential in nature, in which surface runoff prevails, the share of infiltration is significantly reduced.
A significant amount of water entered the aquifers thanks to irrigation on the Tatarbunary and Kagach
irrigation systems adjacent to the city, preventive discharge from the Kagach reservoir. After 2000
there is practically no irrigation, and the volume of water in the reservoir has significantly decreased
and there are no discharges.

A change in the power source and water supply leads to a change in groundwater levels. In total, over
a period of 30 years (Fig. 3), the level of groundwater decreased by 1.3 m on average, with a variation
of values of 0.2-4.9 m. At the same time, the annual drop in levels, depending on the location and
intensity of water withdrawal, ranges from 0.3m to 3.5m.

TATARBUNARY
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Figure 3 Map diagram of changes in the groundwater level over 30 years (1992 - 2021)
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Conclusions

Conducted studies have shown that against the background of practically no irrigation and a decrease
in the amount of precipitation and its redistribution, when prolonged precipitation with low intensity
changes to sudden showers, there is a trend towards a decrease in the amount of surface water and a
decrease in the level of groundwater.

The unjustified, from the point of view of provision, construction of local water mains in 2010-2012
led to the neglect of some wells, their cluttering and siltation. In general, there is a gradual change in
the level of groundwater in the direction of its decrease.

Depletion of underground aquifers leads to a change in the water balance of the territory, as well as a
shortage of high-quality drinking groundwater. The lack of sources of water supply, and especially
their condition and quality, is the main cause of socio-economic stress.
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