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CO-UTILIZATION OF AGRICULTURAL LAND, WATER BODIES,
AND IRRIGATION INFRASTRUCTURE FOR THE DEPLOYMENT OF
SOLAR ENERGY SYSTEMS IN THE FORMAT OF AGRIVOLTAICS

Modern challenges of energy security and food sustainability necessitate the
development of integrated approaches to natural resource management. In this
context, agrivoltaics is gaining increasing relevance as an innovative approach that
combines agricultural production with solar energy generation within the same land
area. This approach aligns with the principles of sustainable development and
enhances land-use efficiency.

Particular attention should be paid to the potential use not only of arable land
but also of water bodies (aquaculture ponds) and elements of reclamation
infrastructure (irrigation canals) for the installation of photovoltaic modules [1, p. 4].

The aim of this study is to generalize theoretical and applied aspects of the
co-utilization of agricultural land, water bodies, and hydraulic infrastructure for the
implementation of agrivoltaic systems.

The main objectives of the study include: analysis of global approaches to
agrivoltaic systems; identification of the specific features of solar panel placement
across different land-use types; assessment of potential benefits and risks;
formulation of recommendations for implementation in Ukraine.

Agrivoltaics involves the simultaneous use of land for crop cultivation and
electricity generation using photovoltaic systems. Scientific research in the field of
renewable energy demonstrates that the optimal placement of solar panels can reduce
moisture evaporation, protect crops from overheating, and increase the productivity
of certain plant species.

At the same time, the efficiency of agrivoltaic systems largely depends on the
spatial configuration of panels, their height above ground level, and the degree of
shading. On arable land, agrivoltaics is implemented through the installation of
elevated solar panel structures, allowing for continued soil cultivation and crop
production. Such systems are most suitable for: forage crops; shade-tolerant
vegetables; perennial plantations. From a land management perspective, it is essential
to ensure rational land use without changing its designated purpose [2].

The deployment of floating solar power plants on water bodies (ponds)
represents a promising direction in agrivoltaic development. These systems offer
several advantages: reduction of water evaporation; limitation of algae growth due to
shading; increased efficiency of photovoltaic modules through natural cooling. This
approach is actively studied within the field of aquaculture, where moderate shading
has been shown to have no negative impact on most fish species and may even
improve their living conditions.
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The installation of solar panels over irrigation canals makes it possible to:
reduce water losses due to evaporation; improve the efficiency of infrastructure use;
minimize the withdrawal of productive land from agricultural circulation. Moreover,
such systems can be integrated into existing reclamation networks, which
corresponds to modern trends in land reclamation development [3, p. 5].

The co-utilization of resources provides: diversification of farmers’ income;
enhancement of energy independence; reduction of anthropogenic environmental
pressure. At the same time, several constraints exist, including: high initial
investment costs; regulatory and legal barriers; the need to adapt technologies to local
conditions.

Agrivoltaics represents a promising direction of integrated natural resource
management, enabling the efficient combination of agricultural production and
renewable energy generation. The use of arable land, water bodies, and irrigation
canals creates favorable conditions for comprehensive territorial development and
increased resource potential.

For the successful implementation of such systems in Ukraine, it is necessary
to: improve the regulatory and legal framework; develop standard technical solutions;
stimulate investment in renewable energy; conduct scientific research considering
regional characteristics. The integration of agriculture and energy based on the
principles of sustainable development opens new opportunities for building a
competitive and environmentally oriented economy.
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