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MONITORING OF LAND USE AT THE REGIONAL LEVEL: THEORETICAL
PROVISIONS AND FEATURES OF IMPLEMENTATION

The article identifies problematic aspects of the formation and implementation of land use monitoring at the
regional level. As a result of the analysis of theoretical provisions, the author ’s definition of monitoring of land use
of amalgamated territorial communities is proposed, and the main directions of its implementation are determined.
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Introduction

Today’s realities are quite unstable in their
manifestations. This is primarily due to the full-scale
invasion of Ukraine, the consequences of the pandemic,
the emergence and further growth of imbalances in the
social, financial, and economic spheres, and the negative
impact on the domestic economy. In turn, the active
implementation of local government reform focuses on
the comprehensive and complete development of
territorial communities as the primary element of
decentralisation in Ukraine. All of this contributes to the
formation of absolutely new relations within society
between territorial communities and the state, between
individual citizens and local governments. In these
relationships, local territorial bodies have a broad range
of powers to form, manage, and use land plots [1].

Ukraine has introduced a regulatory and legal
framework to ensure the development of land relations of
united territorial communities. In particular, the Law of
Ukraine ‘On the Voluntary Association of Territorial
Communities’ singles out the territorial peculiarities of
the formation and use of lands of local communities. The
order of the Cabinet of Ministers of Ukraine ‘Issue of
transfer of state-owned agricultural land plots into
communal ownership of united territorial communities’
established the procedure for transferring state-owned
agricultural land into communal ownership of united
territorial communities. It is worth noting the increase in
the number of ATC in recent years. However, their
creation and functioning are influenced to a certain extent
by the central bodies of state power and certain
contradictions between regional institutions and united
territorial communities. Thus, the application of modern
monitoring tools to ensure the development of land
relations is an urgent issue [2].

Literature Review

There are no unified approaches to determining land
use monitoring of united territorial communities in

existing scientific research. In particular, monitoring is
characterised as constant observation of the state of
natural, technical, and social processes to ensure
assessment, control, and forecasting [3]. Pozniak E. V.
focused on the organisational and legal directions
regarding the definition of land use monitoring [4].

Dorozhynska O. V. and Hladovska T. M. share the
presented point of view [5]. In the system of
implementation  of  monitoring  procedures, the
components of the information support of ground
monitoring of lands are defined as follows: soil quality
indicators; indicators of expert assessment of land; crop
status indicators; information about the biological
potential of lands; data on agrochemical soil changes; the
impact of socioeconomic changes on the development of
land relations; information about labour, material and
technical, investment, and innovation resources in
different categories of farms.

Remote land monitoring: the results of aerial
sounding of the land with the indication of the
geographical coordinates of the land plots; indicators of
spatial agrometeorological observations; indicators of
environmental norms; modernisation of old and
formation of new topographic maps; updating of digital
information on agricultural development of the territory.

Land relations: changes in the register of rights to
immovable property located on land plots and agreements
with it; observation of the dynamics of the conclusion of
lease agreements with gradation according to the term of
use; data on sown areas of crops and areas of perennial
plantations; monitoring of the number of landowners and
land users who received the State Act on the right to
private land ownership and the norms of land areas for
profitable management by categories of farms in different
natural and climatic zones; control of targeted use of
agricultural land; determination of access to owner-master
plots and data on land parcels bordering them [6, 7].

Distinguishing the presented theoretical provisions,
we can note that some studies characterise monitoring
through the prism of the formation and use of the
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functional areas of its design: determination of the tasks
of the land monitoring system and requirements for the
information necessary for their implementation; creation
of an organisational structure for land monitoring;
development of a project of a network of regime
observations of monitoring objects and development of
the procedure for conducting these observations;
development of technology for obtaining and transmitting
data, providing information to consumers; creation of a
system for checking the received information for
compliance with the initial requirements and revising, if
necessary, the monitoring system [8].

The regulatory and legal support is used for the
formation and application of monitoring. The former is
created and implemented through the relevant
institutions: the Centre of the State Land Cadastre, the
Derzhkomzem, the Ministry of Environmental Protection
of Ukraine, and the State Environmental Inspection [9].

To control the use of land by local communities, the
point of view of experts, members of the financial
monitoring group of the Central Office of Reforms under
the Ministry of Regional Development, Construction,
Housing and Communal Services of Ukraine, who
highlighted new opportunities for the presented process,
deserves special attention. By the Law of Ukraine ‘On
Amendments to Certain Legislative Acts of Ukraine on
Solving the Issue of Collective Land Ownership,
Improving the Rules of Land Use in Massifs of
Agricultural Land, Preventing Raiding and Stimulating
Irrigation in Ukraine’, specific features of the use of ATC
lands affecting monitoring are highlighted.

Specific features of land use monitoring of united
territorial communities have been determined through
[10]:

— directions of use and disposal of land plots
located in the massif of agricultural land, including forest
shelterbelts (agricultural land plots intended for personal
peasant farming, located in the massif of agricultural
land, that their owner or land user can also use for
conducting commercial agricultural production without
changing the purpose of such land plots);

— rights and obligations of landowners and tenants
using land plots;

— identified peculiarities of leasing state or
communal land plots under field roads designed for
access to land plots (carried out under the condition of
ensuring free access of all landowners and land users to
their land plots for their intended use);

— areas of the use of land by enterprises of united
territorial communities (the scope of rights of enterprises
in the use of land plots is specified, and the distribution of
lands collectively owned by the enterprise is performed
following the Law of Ukraine ‘On the procedure for
allocating in kind (on-site) land plots to owners of land
shares (pai)’, foreclosure on a land plot may be executed
by a court decision based on the claims of creditors only
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if the debtor has no other property that can be subject to
foreclosure);

— revealed peculiarities of establishing easements
for the implementation of land reclamation measures
(owners, land users of reclaimed lands or other persons
have the right to demand the establishment of land
easements to ensure the construction, maintenance, and
operation of engineering infrastructure objects of
reclamation systems, in particular for; construction and
placement of pipelines (irrigation, drainage, drainage-
moistening, collector-drainage), hydro-technical
structures and pumping stations, protective dams,
observation networks, other structures and objects that
are components of the corresponding meliorative system;
passages, driveways, as well as transportation of
construction and other materials through the land plot for
the construction and operation of pipelines (irrigation,
drainage, drainage-moistening,  collector-drainage),
hydro-technical ~structures and pumping stations,
protective dams, observation networks, other engineering
infrastructure objects of the corresponding meliorative
system; movement (relocation) of mobile engineering
infrastructure objects in accordance with its technological
properties in order to ensure, according to the results of
the inventory of the massif of agricultural land,
information about such massif and the land plots located
in it);

— revealed peculiarities of the use of unallocated
and unclaimed land plots [11];

— specific features of the use and disposal of lands
remaining in the collective ownership of a collective
agricultural enterprise, an agricultural cooperative, or an
agricultural joint-stock company;

— defined features of the acquisition and
realisation of the right to lease land plots located in an
array of agricultural land (owners and lessees of
agricultural land plots located in an array of agricultural
land, for the period of validity of the lease agreement,
may exchange their rights to use the land plots by
mutually entering into lease agreements or subleases of
the respective plots; lessees of land plots are obliged to
notify the lessor in writing of the exchange of land use
rights belonging to them within five days from the date of
state registration of the sublease; a person who owns the
right to use a substantial part of the agricultural land array
shall have the right to lease other agricultural land plots
located in such an array, and, if other land plots are under
lease, to sublease them, provided that they are transferred
to the owner (lessee) for use (lease, sublease) of another
land plot located in the same massif, for the same term
and under the same conditions, if, due to the overlap,
non-use of such land plots creates obstacles to the rational
use of the land plots used by this person);

— defined features of the formation of rights to use
other land plots (the term of the lease (sublease) must not
exceed the term of the user acquisition of the land plot



under the contract concluded in exchange; the amount of
rent (sublease payment) must correspond to the rent
(sublease payment) under the contract concluded in
exchange; the lessee does not have a pre-emptive right to
purchase the leased land plot in case of its sale; the lessee
(sublessee) is not entitled to the compensation by the
other party to the contract for the costs of improving the
leased land plot, to renew the lease (sublease) for a new
term in case of objections from the other party to the
contract; in case of absence of access to the land plot, the
right to which is transferred in exchange, from the edge
of the massif, the person who owns the right to use a
substantial part of the agricultural land massif shall be
obliged to provide land user with the right of passage to
such a land plot under the conditions of free land
easement; in case several land plots belonging to the
same person are leased (subleased) to a person who owns
the right to use a substantial part of the agricultural land
massif, the land plots, the right of use of which is
transferred in exchange, must be connected by common
boundaries);

— revealed peculiarities regarding the inventory of
the agricultural land array (inventory of the agricultural
land array if the preliminary normative monetary
valuation of the land plots in this array was not carried
out within five years before the day of the decision by the
authorised body to conduct such inventory) [12];

Electronic systems are essential for monitoring land
use of united territorial communities. Among them are
electronic services, contactless public services, the
formation of electronic services, and online access to
electronic registers.

The analysis of the Development Programmes of
some united territorial communities revealed that the
focus is on the features and directions of land use. At the
same time, the importance of procedures for monitoring
and implementation of strategic directions is decreasing.
As a result of the analysis of theoretical provisions, the
authors have proposed a definition of monitoring the use
of lands of united territorial communities, which is a
system consisting of spatial, urban planning, ecological,
and investment provision of lands of united territorial
communities, determined based on evaluation procedures
by applying analytical, expert methods, mathematical
modelling, and tools of geoinformation systems. It aims
to characterise the existing state of land use of the ATC,
identifying disproportions in the system of land relations
and establishing prospects for their development.

Aim and Objectives

The aim of the study is the formation and
implementation of theoretical and practical provisions
regarding the definition of land use monitoring at the
regional level. Several objectives are solved to achieve
the goal: systematisation of theoretical provisions on the
definition of land use monitoring of united territorial
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communities as integral institutional components of
regional development; formation of tools for monitoring
land use at the regional level.

Discussion of Results

To monitor land wuse of united territorial
communities, we proposed the formation of a quantitative
basis, which is created by applying the method of integral
assessment of the level of land use.

Methods for determining the integrated assessment
of land use of local communities include the following
steps:

1) determination of spatial, urban planning,
socioeconomic, and ecological characteristics of the use
of lands of ATC; formation of relevant local factors;

2) formation of general indicators of the use of land
of local territorial communities;

3) construction of a multi-level system of
indicators for the integrated assessment of the use of
lands of ATC;

4) assessment of local factors using quantitative
and qualitative methods;

5) development of mathematical models for
evaluating the generalising factors of land use of united
territorial communities;

6) evaluation of generalising factors using the
geometric mean method;

7) construction of an integral
evaluation of land use of ATC;

8) determination of weighting coefficients taking
into account the relevant stimulants;

9) evaluation of the integral indicator of the use of
land of local ATC;

10) interpretation of the obtained results;

11) formulation of scientifically based
recommendations and supervision for the efficient use of
land plots of ATC.

A multi-level system of indicators of land use of
ATC was built. It consists of local, generalising, and
integral levels. The development of mathematical models
for estimating the generalising factors of the use of land
of local ATC is carried out using the geometric mean
method:

model for the

G, = i/Gn "Gz Gzt Gig - Gys s (1)

G, = 1/021 "Gay Gazt Goy Gas * Gog * Gag (2)

G; = i/631 "Gsp t G333 Gay " G35 - G3g (3)

G, = VG41 "Gap Gyz Gay " Gys * Gug * Guy - (4)
The proposed general model for evaluating spatial,

urban, socioeconomic, and environmental indicators is as
follows:
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G, = /TGy, (5)

where n — number of factors, relative unit;

i — value of spatial, urban planning,
socioeconomic, and ecological indicators, relative unit;
j — number of spatial, urban planning,

socioeconomic, and ecological indicators, relative unit.

An integrated model for assessing the level of the
use of land of ATC was developed based on the
application of generalising spatial, urban planning,
socioeconomic, and ecological indicators and weighting
factors:

G; = YL, Gyj (6)

where G — integrated indicator of land use of united
territorial communities, resp. unit;

W® _ weighting coefficients characterising the
degree of influence of spatial, urban planning,
socioeconomic, and ecological indicators on the integral
factor of land use of ATC, resp. unit.

The evaluation of the weight coefficients is
conducted taking into account the relevant stimulants.
The next stage of the application of the proposed method
is the determination of the integral indicator of land use
of united territorial communities, which creates an
informational and quantitative basis for the development
of scientifically based recommendations for the formation
and application of monitoring. Of particular importance is
the interpretation of the obtained results, where the results
of the assessment of the level of land use of ATC are
determined considering spatial, urban planning,
socioeconomic, and environmental support. The
development of scientifically based recommendations for
the formation and implementation of monitoring to
increase the efficiency of the use of lands of ATC is
carried out on the basis of the results of an integral

assessment, its forecasting, mathematical modelling, and
the creation of geoinformation support [13].

Thus, the local factors of the use of lands of ATC
were determined by applying expert methods, making it
possible to form a quantitative basis for an integral
assessment in the context of the formation of monitoring
procedures.

Taking into account the fact that all local indicators
are evaluated according to the scale where the best ones
were given the highest points, an integral evaluation of
land use indicators of united territorial communities by
region of Ukraine was performed based on partial
indicators of the stimulator coefficients:

@) _-)
() Gi —Gmin
K = (7
' Gr(r?c)lx_Gr(r?i)n
where G,Sﬁ.)n, G,S{’,fx — respectively, the smallest and largest

ones among the generalised values of the indicators Gl.(”).

The integral indicator of assessment of local factors
of land use of united territorial communities should be
introduced considering weighting factors, which we
propose to determine according to the following
algorithm:
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where p — number of the group of local indicators
(spatial, urban planning, socioeconomic, environmental);
N — number of regions; n — number of groups of local
indicators.

The results of the evaluation of the stimulator
coefficients (3) and the integral indicator (3.6) of land use
of united territorial communities by regions of Ukraine
are presented in Fig. 1.
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Fig. 1. The results of the evaluation of the stimulator coefficients and the integral indicator
of the use of land of ATC by regions of Ukraine, resp. unit
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Thus, our research has obtained the following
results, which indicate that the use of land by local
communities in different parts of Ukraine varies. The
Mykolaiv, Zhytomyr, Kherson, and Sumy regions are
characterised by fairly high rates of land use by local
communities. Ternopil, Volyn, Vinnytsia, Zaporizhzhia,
Dnipro, Lviv, Rivne, Poltava, Khmelnytskyi, Chernihiv,
and Chernivtsi regions are characterised by an average
level. It is also worth noting the regions where the level
of land use remains low. These include the Cherkasy
region and Zakarpattia. It would also be appropriate to
note that recent years have been characterised by positive
changes and improved indicators of land use by local
communities in different regions of Ukraine in the areas
of economic, social, urban planning, and environmental
protection. Monitoring and control are necessary tasks for
local communities to perform, as they will further
improve the quality of land use.

Mathematical models were built to monitor land use
of united territorial communities. The mathematical
model that reproduces the influence of the integral
indicator of the level of land use monitoring of united
territorial communities on the gross regional product
index determined per unit of area is as follows:

¥, = 0,516 x + 0,502 . )

The mathematical model, according to which the
dependence of the factor of the gross regional product per
unit area on the generalising indicators of land use of
ATC is established, takes the form:

v, = 0,051 -x; + 0,655 -x, — 0,026 - x3 +
40,011 - x, — 1,449 . (10)

The comparison of the constructed regression
models leads to the conclusion that to improve the quality
of the model, it is necessary to take into account all
generalising factors that affect the result. A comparison
of the correlation coefficients of 0.8895 (for multiple
regression) and 0.6206 (for linear regression) shows that
the joint influence of the generalising factors of the use of
land of ATC by 88.9% causes changes in the indicator of
the gross regional product per unit area of the regions.
The separate impact of each of the generalising factors
reduces their value in the context of the formation of the
gross regional product per unit area.

The analysis of the coefficients of multiple
regression allows us to state that the factor of change of
the gross regional product per unit of area has the greatest
influence on the group of urban planning indicators of the
use of land of united territorial communities. The group
of socioeconomic indicators had a negative impact on the
indicator of changes in the gross regional product per unit
area, which indicates their inverse influence. Among
other reasons for this situation, it is possible to point out

TI'eooesia ma 3emneycmpii

the greatest statistical consistency of urban planning
indicators and the lowest statistical consistency of
socioeconomic indicators of the use of land factor of
united territorial communities by region of Ukraine.

Based on the data obtained, we can state that the
growth of the regional product per unit area is due to the
increase in the integral indicator of the use of land of
united territorial communities in the different parts of
Ukraine. In the context of ensuring the development of
the regions, the increase in the efficiency of the use of
lands of ATC is of great importance. This process is
implemented through the development and application of
monitoring tools, the basis of which are the results of the
assessment of the integral indicator of land use, its
mathematical modelling, and the formation of
geoinformation support [14].

For the development of monitoring procedures,
strategic development models presented in [15-20] are
considered.

Conclusions and Proposals

Therefore, to develop and implement the ATC land
use monitoring from the obtained values of the integral
indicator and the presentation of its data by region, it is
proposed to build geo-information support. This
provision is formed through the development of GIS
maps with the values of integral indicators of the use of
land of united territorial communities by region, which
systematically determines the regional features of land
use of ATC, considering their spatial, urban planning,
socioeconomic, and ecological characteristics.

The application of integral indicators of land use of
united territorial communities is done based on the
proposed stages with the construction of a scheme for the
distribution of data of integral indicators by region and
determination of the geodatabase structure. The proposed
geoinformation support for monitoring land use of ATC
is defined as a necessary component of the scientifically
proven and substantiated recommendations for the
formation and implementation of monitoring to improve
the efficiency of land use in the context of creating
conditions for regional development.

We proposed directions for the development of the
monitoring of land use in united territorial communities
based on the implementation of the integral evaluation
method, the results of mathematical modelling of land use
factors, and their impact on the gross regional product per
unit area. A quantitative basis for monitoring the use of
land of ATC has been formed. The directions of growth
of the integral indicator of the use of land of united
territorial communities through the increase of spatial,
urban planning, socioeconomic, and ecological factors
have been determined.
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Lecturer,

MOHITOPHHI BUKOPUCTAHHS 3EMEJIb HA PETTOHAJIBHOMY PIBHI: TEOPETUYHI
MOJIOKEHHS TA OCOBJIMBOCTI PEAJIIBAIIIL
K.A. Mamonog?, O.M. KaHiBeHLZ, O.B. I[o6poxou013a1, E.C. LHTepHJZ[OKl
'XapkiBchKnil HALIIOHATBHIH YHIBEPCHTET MiChKOTO rocnoaapcTaa imeni O.M. Bekerosa, Ykpaina
ZCyMCLKI/Iﬁ HalliOHAIILHUI arpapHuii yHiBepcuTeT, YKpaiHa

Tepumopianvui epomadu, ix nIOMpUMKa ma po3UmoK € 8aX*CIUBUMU eIeMEHMAaMU OeyeHMpPani3ayii, AKa 3a OCMAaHHI
POKU CMana 3HAYHUM NPOSPECUBHUM sAguugem Y OisnbHocmi opearie enaou. Came momy HU3Ka pegopm Mmicyesozo
CamMosps0y8anHs CHPAMOBAHA HA PO3BUMOK MdA B00CKOHANICHHS YUX MEPUMOPIATIbHUX 2DOMAO HA MYHIYUNATGHOMY DI6HI. Y
cmammi  8U3HAYEHO NPOONeMHI acneKkmu (QOPMYSAHHA MA 6NPOBAOJICEHHST MOHIMOPUHZY BUKOPUCMAHHA 3eMelb Ha
De2ioHaNbHOMY DpigHI. Y pe3ynvmami anamizy mMeopemuyHux NOJONCEHb 3ANPONOHOBAHO ABMOPCbKE BUSHAYEHHS.
MOHIMOPUH2Y BUKOPUCTNAHHS 3eMelb 00 €OHAHUX MEPUMOPIAIbHUX 2POMAO MA BUHAYEHO OCHOBHI HANpAMU 1020
peanizayii. Busnaueno npobremui acnekmu hopmyearHsi ma 6npoeaoddiCceHHsi MOHIMOPUHZY SUKOPUCIANHSL 3eMelb HA
pecionanvromy pisui. Mema docniosicenns — cghopmymosamu ma peanizyeamu meopemudni ma npaKmudti nOJI0NCEHHs.
WoO00 BUBHAYEHHS MOHIMOPUHZY 3eMIEKOPUCTTYBAHHS HA PeSiOHANbHOMY pigHi. [{a OocAcHeHHs NoCcmaeneHoi memu
BUDILLYIOMbCA.  MAKI  3A60AHHA:  CUCEMAMU3AYis  MeopemuyHuUx NON0NHCeHb WO000 BUSHAYEHHS MOHIMOPUHEY
3EMACKOPUCTTYBAHHA 00 COHAHUX MEPUMOPIATLHUX 2POMAO K BANCIUBOL THCIUMYYIUHOT CKIA0080T DPecioHAIbHO20
PO3BUMKY,; (DOPMYBAHHSA THCIMPYMEHMAPIIO MOHIMOPUHZY BUKOPUCMAHHSA 3eMelb HA PEe2iOHANbHOMY DIi6Hi. 3anponoHosate
2eoinghopmayiiine 3a0e3neueHHsT MOHIMOPUHZY GUKOPUCIMAHHS 3eMelb GUSHAYEHO 5K HeOOXIOHY CKIa008Y HAYKOBO
OOIPYHMOBAHUX PEKOMEHOAYIll, a MAKONC PISHOMAHIMHUX 6UOI6 MOHIMOPUHZY OISl NIOBUWEHHSL IKOCIE GUKOPUCTIAHHS
3emellb Y KOHMeKCMI CIMEOPEHHs. YMO8 OJisl PeIOHANIbHO20 PO3GUMKY. 3anponoHO8AHO HANPSMU PO3GUMKY MOHIMOPUHEY
BUKOPUCMAHHS 3eMelb 8 00 €EOHAHUX MEPUMOPIATLHUX ZPOMAOAX HA OCHOBI 6NPOBAONCEHHS MemOoOdy KOMIIEKCHOI OYIHKY,
pe3yIbmamie MameMamuyHo20 MOOeO8aHHs (PaKMOpIé GUKOPUCIMAHHS 3eMelb MA iX 6NIUEY HA 8ANI0GUL PeCiOHAIbHUL
npodykm Ha ooutuyro naowi. Cioopmosaro KitbKicHy 0CHO8Y MOHIMOPUHZY GUKOPUCIAHHS 3eMellb.

Kniouosi cnoea. monimopune euxopucmauHs 3emensb, 00 €OHAHI MepPUMOPIANbHI 2pOMAOU, PeciOHATbHUL
piseHvb, eeoingopmayiiini cucmemu.
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