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Modern changing conditions and requirements related to global food, 

water and energy crises, which are exacerbated by threatening climate 

changes, demand the need to increase the efficiency of agricultural production 

in Ukraine, primarily on reclaimed lands, which are kinds of guarantee fund 

for food security in our country and beyond. Russia’s war against Ukraine 

showed how much our agricultural production affects the food security not 

only of Europe, but also of the whole world. And under such conditions, the 

unused potential of reclaimed land can be the key to obtaining stable and high 

yields.  

On the way to this, we already had a program to restore land reclamation 

in Ukraine, which was designed to be implemented in peacetime. This is the 

Irrigation and Drainage Strategy in Ukraine for the period up to 2030 [1], one 

of the priority tasks of which is to increase the potential of irrigation and 

drainage, which involves in particular, the need to increase the overall 

technical, technological, economic and ecological efficiency of the 
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functioning of existing irrigation systems in accordance with changing 

modern conditions and requirements. 

Modern changes in the operating conditions of irrigation systems lead to 

the need for changes in methodological approaches to their creation and 

design, which should be based on a resource approach. Therefore, the methods 

of creating and functioning of irrigation systems should provide for the 

optimization of project decision-making based on taking into account 

indicators of the technical, ecological, and economic efficiency of the 

irrigation system, which at this stage meets modern conditions and 

requirements. 

Therefore, new methodological approaches to the creation and functioning 

of irrigation systems, improvement of regime-technological aspects of 

irrigation, types, design and parameters of irrigation systems adapted to these 

changes should be based not only on the evaluation of the effectiveness of the 

adopted technical decisions, but also take into account the real conditions of 

object functioning, the level and direction of agricultural production, as well 

as the amount of resources spent to ensure it. 

As is known, irrigation is one of the most water- and energy-consuming 

branches of agriculture, which directly affects the economic and ecological 

effect of its implementation. At the same time, during the implementation of 

agricultural production on irrigated lands, in addition to the main ones – water 

and energy, this process involves a large number of other types of resources, 

such as land, human and others. 

In this regard, the methodology should be based on resource optimization, 

the basis of which is the minimization of the use of water and energy resources 

with the maximum effect from agricultural production, namely the rational 

use of resources with the maximum economic result. The complexity of such 

methodology lies in the need to take into account resources of different 

nature – water and electricity, which, in turn, are interconnected and mutually 

determining in their parameters. 

At the same time, it is possible to achieve savings of the specified 

resources by developing and implementing appropriate resource-saving 

regime and technological measures, primarily related to the improvement of 

crop irrigation regimes and water supply regimes to the irrigation system and 

its structural elements [2; 3; 4]. 

In the development of our earlier studies, the substantiation of optimal 

solutions in the projects of construction, reconstruction and functioning of 

irrigation systems, as complex natural-technical ecological-economic 

systems, with this approach, can be performed according to a complex 

optimization model [5], which in a general implicit form is the following 
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where Uo – extreme value according to the accepted condition of the 

chosen criterion of economic optimality U, which corresponds to the optimal 

technical and technological solution according to the set of possible options 
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of resource use criteria for the relevant technical and technological 

solution options; 
jR – relevant reasonable indicators of the level of use of 

this resource. 

The system of equations in a general implicit form allows, on the basis of 

resource optimization, to theoretically justify the possibility of setting a 

problem, searching, and consistently determining optimal regime, 

technological and technical solutions for heterogeneous constituent elements 

and the system as a whole in their relationship both empirically and 

empirically-functionally level of equal definition of the dependence between 

them. 

Thus, modern conditions and requirements for conducting agricultural 

production make it necessary to change approaches to project decision-

making in projects of construction, reconstruction and functioning of 

irrigation systems based on resource optimization, the purpose of which is to 

optimize the consumption of water and energy resources per unit of 

agricultural production, which will ensure an increase in the economic and 

ecological efficiency of the functioning of irrigation systems in accordance 

with modern conditions and requirements and the efficiency of agricultural 

production on irrigated lands as a whole. 
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