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Abstract. The relevance of the research topic and the feasibility of its development have been
determined. The goal set in the article has been achieved and the tasks have been solved regarding:
substantiation of theoretical and methodological approaches to determining geo-ecological monitoring of land
use in regions; identification of structural components of geo-ecological monitoring; assessment of the level
of development and application of geo-ecological monitoring of land use in regions.

The structural elements of geo-ecological monitoring of land use in regions have been identified:
formation and application of information support; creation of spatial support; formation of a quantitative basis
for assessing the factors of formation and application of geo-ecological monitoring of land use in regions;
identification and assessment of the factors of formation and application of geo-ecological monitoring;
application of mathematical tools; use of geoinformation systems for geoecological monitoring of land use in
regions; making informed decisions.

As a result of the study, it is proposed to define geo-ecological monitoring of land use in regions as a
system consisting of a set of spatial, informational, instrumental, and evaluative structural elements, the
interaction of which is carried out using mathematical modelling and geographic information systems, which
allows the formation of a monitoring environment for decision-making.
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It has been established that in most regions, the level of formation and application of geo-ecological
monitoring of land use is moderate. However, the formation and application of geo-ecological monitoring in
the Donetsk, Zaporizhzhia, Luhansk, Sumy and Kherson regions is at a low level. The results indicate the need
to take action to increase the efficiency of land use in the regions and introduce monitoring technologies,
change environmental policy and ensure safety procedures, using the capabilities of modern geoinformation
systems.

Key words: geoecological monitoring, land use, mathematical modelling, assessment, regional level.

Introduction. Changes in the formation and implementation of land relations, which are determined
by internal and external regional imbalances, the growing influence of a wide range of factors, the
consequences of hostilities and the occupation of territories, necessitate the use of modern monitoring tools.

It should be noted that the indirect losses from aggressive actions amount to more than $1 trillion.
Moreover, significant losses are related to environmental safety and land relations. There is a violation of
environmental conditions, a deepening of environmental problems, and a decrease in the efficiency of land
use.

Legislative support has been established for the formation and application of geo-ecological
monitoring in the system of land use in the regions: the Constitution of Ukraine, the Land Code, the Laws of
Ukraine «On Land Management», «On Land Protection», «On Environmental Protection», «On Air
Protection», «On Waste», «On Environmental Expertise», «On the State Land Cadastre», «On Land
Valuation», «On State Registration of Real Rights to Immovable Property and Their Encumbrances», «On the
Protection of Information in Information and Communication Systems», «On Amendments to Certain
Legislative Acts of Ukraine Regarding the State System of Environmental Monitoring, information on the state
of the environment (ecological information) and information support for management in the field of the
environment», Resolution of the Cabinet of Ministers of Ukraine «On Public Monitoring of Land Relations».

In addition, the formation of regulatory and legal support for the use of geographic information systems
for monitoring procedures is of particular importance: Law of Ukraine «On National Geospatial Data
Infrastructure», Resolution of the Cabinet of Ministers of Ukraine «Procedure for the Functioning of the
National Geospatial Data Infrastructure».

At the same time, there is no law defining the directions and features of the development and
application of geo-ecological monitoring of land use at the regional level.

In addition, the theoretical and methodological provisions for defining geo-ecological monitoring of
land use in regions, its structure and elements need to be clarified.

It should be noted that there is no unified system of geo-ecological monitoring of land use at the
regional level. Therefore, the research topic is relevant and influences the formation of the basis for the
development of environmental and land relations..

Review of existing theoretical developments. Scientists are engaged in resolving issues related to the
formation and application of environmental monitoring, as well as the specifics of using the relevant tools [1–
3].

The quantitative basis for geo-ecological monitoring is formed through mathematical modelling, the
directions and features of which are presented in [4–8].

The development of geo-ecological monitoring of land use and the modelling of complex processes
occurring at the regional level are carried out using a modern geographic information system. In this context,
the developments of the authors [9–11] deserve attention.

Problematic issues of defining, forming and applying geo-ecological monitoring of land use are
addressed in works [12–14].

At the same time, issues related to the identification of factors and the development of technology for
geo-ecological monitoring of land use at the regional level remain unresolved. Assessment processes and the
categorical apparatus for determining geo-ecological monitoring need to be improved, taking into account the
specifics of land use.
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The aim of the study is to improving the concept of geo-ecological monitoring of land use in regions
and justifying the directions of its development and application. The article addresses the following tasks:

– justification of theoretical and methodological approaches to determining geo-ecological monitoring
of land use in regions;

– identification of structural components of geo-ecological monitoring;
– assessment of the level of development and application of geo-ecological monitoring of land use in

regions.
Presentation of the main material. Taking into account regulatory, legal, theoretical and

methodological support, the following approaches to determining geo-ecological monitoring of land use in
regions are justified:

– functional: characterised by directions and determined by the specifics of geo-ecological monitoring
use;

– structural: the structural components of geo-ecological monitoring of land use in regions are
identified;

– factorial: the elements for determining geo-ecological monitoring are characterised;
– comprehensive: monitoring is justified as a system of interacting elements that allows the formation

of a basis for decision-making.
The structural elements of geo-ecological monitoring of land use in regions include:
– formation and application of information support;
– creation of spatial support;
– formation of a quantitative basis for assessing the factors of formation and application of geo-

ecological monitoring of land use in regions;
– identification and assessment of the factors of formation and application of geo-ecological monitoring;
– application of mathematical tools;
– use of geographic information systems for geo-ecological monitoring of land use in regions;
– making informed decisions.

As a result of the assessment, an indicator of the level of formation and application of geo-ecological
monitoring of land use in regions was determined (Fig. 1).

Figure 1 – Results of assessing the level of development and application of geo-ecological monitoring
of land use in regions, relative units.

Рисунок 1 – Результати оцінки показника рівня формування й застосування геоекологічного
моніторингу використання земель регіонів, відн. од.

To characterise the assessment results, a scale was constructed to measure the level of development
and application of geologic monitoring of land use in the regions (Table 1).
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Table 1 – Scale of compliance with the level of development and application of geologic monitoring
of land use in regions, relative units.

Таблиця 1 – Шкала відповідності рівня формування й застосування геокологічного
моніторингу використання земель регіонів, відн. од.

Range of values for the indicator Characteristics of the level of development and
application of geo-ecological monitoring

0 not available
0,01 – 2,0 low
2,01 – 4,0 insignificant
4,01 – 6,0 mediocre
6,01 – 8,0 significant
8,01 – 9,99 high
10 or more absolute

Conclusion. Thus, the study proposes defining geo-ecological monitoring of land use in regions as a
system consisting of a set of spatial, informational, instrumental, and evaluative structural elements, the
interaction of which is carried out using mathematical modelling and geoinformation systems, allowing the
formation of a monitoring environment for decision-making.

It has been established that in most regions, the level of formation and application of geo-ecological
monitoring of land use is moderate. However, the formation and application of geo-ecological monitoring in
the Donetsk, Zaporizhzhia, Luhansk, Sumy, and Kherson regions is at a low level. The results indicate the
need to take action to increase the efficiency of land use in the regions and introduce monitoring technologies,
change environmental policy and ensure safety procedures, using the capabilities of modern geoinformation
systems.
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Анотація. Визначена актуальність теми дослідження й доцільність її розробки. Мета, яка
поставлена у статті, досягнута та вирішені завдання щодо: обґрунтування теоретико-методичних
підходів до визначення геоекологічного моніторингу використання земель регіонів; виокремлення
структурних компонентів геоекологічного моніторингу; оцінка рівня розробки й застосування
геоекологічного моніторингу використання земель регіонів.

Визначені структурні елементи геоекологічного моніторингу використання земель регіонів:
формування й застосування інформаційного забезпечення; створення просторового забезпечення;
формування кількісної основи для оцінки чинників формування й застосування геоекологічного
моніторингу використання земель регіонів; визначення та оцінка чинників формування й застосування
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геоекологічного моніторингу; застосування математичного інструментарію; використання
геоінформаційних систем для геоекологічного моніторингу використання земель регіонів; прийняття
обґрунтованих рішень.

У результаті дослідження запропоновано визначення геоекологічного моніторингу
використання земель регіонів, як система, що складається із сукупності просторових, інформаційних,
інструментальних, оцінних структурних елементів, взаємодія яких здійснюється із застосуванням
математичного моделювання й геоінформаційних систем, що дозволяє сформувати моніторингове
середовище для прийняття рішень.

Встановлено, що у більшості регіонів визначено посередній рівень формування й застосування
геоекологічного моніторингу використання земель. Проте на низькому рівні встановлено формування
й застосування геоекологічного моніторингу у Донецькому, Запорізькому, Луганському, Сумському,
Херсонському регіонах. Отримані значення свідчать про необхідність здійснення дій для зростання
рівня ефективності використання земель регіонів й впровадження моніторингових технологій, зміни
екологічної політики й забезпечення безпекових процедур, із застосуванням можливостей сучасних
геоінформаційних систем.

Ключові слова: геоекологічний моніторинг, використання земель, математичне моделювання,
оцінка, регіональний рівень.
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