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SUMMARY

Modern agricultural production is under the direct influence of climatic changes, which is
also reflected in the formation of the water regime of the soil during the cultivation of
agricultural crops.

Calculations were made and graphical materials were created for average daily, average
decadal, and average monthly values of temperatures and the amount of precipitation per day,
month, and year.

It was determined that modern climatic changes (increased air temperature; uneven
distribution, change in the nature, intensity, and structure of precipitation; an increase in the
number of cases of heavy downpours that are local in the warm period of the year) do not
allow for the effective accumulation of moisture in the active soil layer. The obtained
information materials are the basis for the development of a methodology for substantiating
the parameters of soil water regime management on reclaimed lands, taking into account the
peculiarities of its formation in modern economic conditions and climate changes.
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Introduction

Modern agricultural production is under the direct influence of climatic changes, which have an
impact on the formation of the water regime of the soil. Therefore, effective management of
agricultural production is possible only by creating appropriate adaptation conditions for agricultural
producers to climate changes and ensuring the minimization of their impact (Basharin et al., 2016;
Kuzmych et al., 2022a, 2022b; Serraj & Pingali, 2023).

Analysis of the impact of climate change on agricultural production is relevant today, especially in the
area of drainage reclamation, where most changes in the production structure of agricultural
enterprises have recently taken place (Balyuk et al., 2015; Conducting a spatial analysis of changes in
the water regime, 2019; Onanko et al., 2022a; The Global Climate in 2015-2019, 2019; Shevchenko
etal., 2019).

Taking into account the results of analytical studies, the study of climatic changes at both the regional
and local levels is relevant today, so it is important to achieve our goal to trace the deviation trends of
the main climatic parameters on the territory of individual regions and even settlements (Kuzmych
and Voropai, 2023; Onanko et al., 2022b; Planning for the Distribution of Reclaimed Water, 2009).
Methods and techniques

In order to analyze the technical and technological features of the functioning of the drainage systems
of the humid zone of Ukraine, the effective use of the potential of the drained lands and the solution to
the food security of our country through the cultivation of economically attractive agricultural crops
in the zone of drainage reclamation, a study of the drainage systems "Maryanivka" and "Olshanka"
was conducted, which are located within the land use of the Agrarian Polygon of
"ZAKHIDAGROPROM" LLC, belong to the land fund of Malinska and Kamianska OTG of Rivne
region and have an area of about 1000 hectares (Kuzmych et al., 2022a).

The drainage system (DS) "Maryanivka" with a total area of 644 ha, according to its functional
purpose, is a hydro melioration system with two-way regulation of the water regime of the soil, which
is carried out on an area of 525 ha (Fig. 1). Land Fund of Agrarian Polygon LLC
"ZAKHIDAGROPROM" on the massif of the DS " Maryanivka" is about 400 hectares.

Figure 1 Scheme of the DS "Maryanivka"

According to the structural features, the DS "Maryanivka" consists of a network of open channels and
a closed collector-drainage network on an area of 535 hectares, the basis of which is a potter's
drainage. DS "Maryanivka" was commissioned in 1971, and partial reconstruction was carried out in
1989-1990. The topography of the territory of the DS "Maryanivka" is slightly undulating with a
smooth slope from the southeast to the northwest (Kuzmych et al., 2022a).

The soils are variegated, divided into 4 soil groups according to agrochemical and physical properties:
sod podzolized soils, which are common on elevated areas and do not require drainage, have a light
mechanical composition; sod clayey soils, which are common in areas of slightly elevated surface;
sod clayey carbonate soils - common on the flat surface of the plain with developed microrelief;
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humus-turf and silty-swamp soils are common on a small area in closed depressions with a close
occurrence of groundwater.

The DS "Olshanka" with a total area of 5,964 ha is also a hydromelioration system of two-way action
according to its functional purpose, but only on an area of 3,195 ha (Fig. 2). The land fund of the
Agrarian Polygon LLC "ZAKHIDAGROPROM" on the massif of DS "Olshanka" is about 600
hectares (Kuzmych et al., 2022a). DS "Olshanka" was commissioned in 1968. Partial reconstruction
was carried out in accordance with the available project documentation.

Figure 2 Scheme of the DS "Olshanka"

Therefore, the "Maryanivka" and "Olshanka" drainage systems are classic in terms of design and
method of excess water removal. These system data are of the combined type; open drainage is
represented by channels, and closed - by pottery drainage. The reconstruction projects of the
"Maryanivka" and "Olshanka" drainage systems provide for the regulation of the water regime with
the help of sluicing. The reconstruction of certain sections of the "Maryanivka" and "Olshanka"
drainage systems was connected with the need for bilateral regulation of the drainage flow, that is, the
issue of the possibility of moistening agricultural crops in the fields of these systems was relevant
already in the 80s of the last century. The normative service life of the drainage systems
"Maryanivka" and "Olshanka" is exhausted, with the exception of some hydrotechnical structures that
were built during the reconstruction of certain sections of the systems.

Results and Discussion

Research conducted in 2022 revealed that the drainage systems "Maryanivka" and "Olshanka" are in
unsatisfactory technical condition. There are no operational measures for the care and supervision of
the objects of the engineering infrastructure of the system.

It has been established that the drainage systems "Maryanivka" and "Olshanka" only partially ensure
the removal of excess water. The results of the performed hydrogeological investigations show that,
despite the unsatisfactory technical condition of the canals, the drainage systems ensure a decrease in
the GWL and the removal of excess grounded and surface water, practically, on the entire area of the
system, behind the northwestern section of the DS "Olshanka", which is currently partially swampy.

It was found that there is no supply of water for humidification due to the dismantling of regulating
hydro-technical structures and violation of their stability, therefore the systems do not provide the
function of two-way regulation by the sluicing method provided by the objects of reconstruction.

In 2021, a complex of works was carried out at the DS "Maryanivka" (afforestation by means of small
mechanization or removal of shrub vegetation, clearing of reclamation channels), which ensured the
restoration of open channels and the collector-drainage network to the design indicators, and the
completion of hydrotechnical structures and restoration their stability.

Within the boundaries of the DS "Olshanka" farm on the territory of the agricultural landfill, a
confluence was implemented on an area of 80 hectares, which made it possible to ensure moistening
in dry periods of growing agricultural crops by accumulating additional volumes of water in the MK-
1-a channel (length 1000 m) using a sprinkler. drum-type machines.
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Determination of meteorological parameters at the DS "Maryanivka" and "Olshanka" was carried out
at the meteorological station of the Agrarian Polygon of "ZAKHIDAGROPROM" LLC. It was
established that in the growing season of 2022, 445.3 mm of precipitation fell, which is close to the
average multi-year norm, and the wettest months are June (90.4 mm), July (112.6 mm), and
September (87.3 mm) (Fig. 3).

The coldest months were June and August, with average monthly temperatures of 20.2 and 20.0 °C,
respectively (Fig. 4).
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Figure 3 Precipitation, 2022, the DS "Maryanivka" and "Olshanka"
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Figure 4 Average monthly air temperature, 2022, the DS "Maryanivka" and "Olshanka"

The engineering and design features of the drainage infrastructure of reclamation systems make it
possible to regulate the water regime of the foundation with the help of sluicing.

The engineering and design features of the drainage infrastructure of reclamation systems make it
possible to regulate the water regime of the soil with the help of sluicing. The dynamics of soil
moisture in the aeration zone are presented in Fig. 5.

Conclusions

For the intensification of agricultural production through the restoration of hydraulic melioration, it is
necessary to increase the efficiency of the use of drainage systems and drained lands with the use of
modern water regulation technologies, the parameters of which take into account climate changes and
the cultivation of economically profitable agricultural crops.

Along with the need to conduct an operational assessment of the state of drainage systems, to
determine the problems caused by their operation, at the current stage, it is important to develop the
scientific foundations of water regulation on drained lands, which will allow the development of
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measures to optimize their functioning, effective management of the water regime of soils in modern
conditions of management and climate change and increase the environmental safety of drainage
systems.
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Figure 5 Moisture dynamics in the active soil layer of the DS "Maryanivka" and "Olshanka", 2022
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