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Abstract. In the context of the digitalisation of the economy of the Kyrgyz Republic, the transformation of
the land resource management system has become strategically important, as the efficient use of the national
land fund is directly linked to ensuring the sustainable development of the agricultural sector, increasing the
investment attractiveness of territories, and improving public regulatory mechanisms. The purpose of this study
was to assess the role of artificial intelligence technologies and the national spatial data infrastructure in
enhancing the efficiency of land resource management in the Kyrgyz Republic. The methodological framework
of the study was based on system analysis, comparative analysis, economic and statistical methods, as well as
geoinformation modelling and spatial data analysis. The research included a comprehensive assessment of
the current state of digitalisation in the country’s land resource management system and identified the main
institutional and technological constraints, including fragmented information resources, insufficient integration
of digital platforms, limited access to spatial data, and a shortage of qualified specialists in geoinformation
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technologies. The findings demonstrated that the implementation of artificial intelligence tools improves the
accuracy of land resource monitoring, automates spatial data processing, supports forecasting of land-use
changes, and enhances the validity of managerial decision-making. The results also indicated that integrating
geographic information systems with intelligent algorithms increases the transparency of land resource
management, reduces the risks of inefficient land use, and optimises government control and regulatory
processes. Priority directions for the development of the national spatial data infrastructure had been identified,
including the standardisation of information flows, integration of digital services, expansion of interagency
cooperation, and improvement of access to geospatial information resources. The practical significance of the
study lay in the possibility of applying its findings in the development and implementation of national digital
strategies for land resource management in the Kyrgyz Republic

Keywords: geographic information systems; digital cadastre; intelligent data analysis; land relations; territorial

monitoring; management automation

Introduction
Against the backdrop of the digital transformation of
the economy and mounting global challenges linked to
climate change, land degradation and the need to en-
sure food security, the issue of improving the efficiency
of land resource management is becoming particularly
pressing. For the Kyrgyz Republic, with its limited land
resources and high dependence on the agricultural
sector, effective management of the land fund is be-
coming a key factor in sustainable socio-economic de-
velopment. In this context, the introduction of digital
technologies, including artificial intelligence and spa-
tial data infrastructure, is seen as a strategic approach
to modernising the land resource management system
and enhancing the transparency of decision-making.
Recent research confirms the significant potential of
artificial intelligence in the management of natural re-
sources and agriculture. I. Bhat et al. (2025) emphasise
that the use of machine learning algorithms enables
the optimisation of data analysis and yield forecast-
ing processes. A study by A. Mana et al. (2024) found
that the integration of artificial intelligence with ge-
ographic information systems enables more accurate
monitoring of land resources and improves the quality
of management decisions. P.Ruksar et al. (2025) demon-
strated that the use of big data analytics and artificial
intelligence can significantly improve the accuracy of
decision-making in agriculture, particularly in the face
of climate uncertainty.Y.Yang & Y. Sun (2025) point out
that digital platforms and spatial data play a key role
in the development of sustainable agricultural systems.
A study by S. Satpati (2026) highlights the need to de-
velop inclusive artificial intelligence-based solutions
tailored to smallholder farms, which is particularly rel-
evant for countries with developing economies. At the
same time, K. Chowdhury et al. (2025) note that one of
the main barriers to the adoption of artificial intelli-
gence is the inadequate level of digital infrastructure
and limited access to high-quality data. A. Atapattu et
al. (2024) highlight the problem of a lack of represent-
ative datasets, which reduces the effectiveness of arti-
ficial intelligence models in local contexts. Despite the

rapid development of digital technologies, the scien-
tific literature does not devote sufficient attention to
the integration of artificial intelligence specifically into
the land resource management system and the devel-
opment of the national spatial data infrastructure in
the Kyrgyz Republic. The lack of comprehensive studies
that take regional characteristics into account limits
the scope for the effective implementation of digital
solutions and reduces their practical significance.
Recent research confirms the growing role of ar-
tificial intelligence in the development of digital ag-
riculture and spatial analysis systems. For instance,
A. Adewusi et al. (2024) note that artificial intelligence
technologies make it possible to significantly improve
the efficiency of spatial data processing by automating
the analysis of satellite imagery, monitoring agricultur-
al land and forecasting the state of natural resources.
The authors concluded that the application of intelli-
gent algorithms helps to improve the sustainability of
agricultural production and optimise the use of land
resources. In the study by L. Chen et al. (2023), it was
established that artificial intelligence is an important
tool for adapting to climate change, as it enables the
modelling of land degradation scenarios, the analysis
of the impact of natural factors, and the improvement
of environmental risk management. The authors em-
phasise that digital technologies are becoming a key
prerequisite for sustainable territorial development
in countries experiencing high climate vulnerability.
C. Ge et al. (2025) devote considerable attention to the
application of artificial intelligence technologies in ag-
riculture; they have established that the development of
intelligent management systems helps to improve the
accuracy of land monitoring, optimise water use and re-
duce production risks. The researchers emphasise that
the most effective results are achieved by combining
remote sensing, big data analysis and machine learn-
ing. K.Wu et al. (2025) reach similar conclusions, noting
that the development of digital land resource manage-
ment platforms is impossible without the integration
of spatial data and intelligent analytical systems. Of
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particular significance to this study are the findings of
the FAO (n.d.), according to which the digitalisation of
the agricultural sector in the Kyrgyz Republic is at an
advanced stage of development; however, the level of
integration of spatial data and the adoption of intel-
ligent technologies remains limited. The report em-
phasises the need to strengthen digital infrastructure,
improve the digital literacy of professionals and refine
mechanisms for managing agricultural resources.

Despite a significant increase in the number of
studies devoted to the application of artificial intelli-
gence in the agricultural sector, an analysis of the sci-
entific literature shows that most studies focus primar-
ily on precision farming, the automation of agricultural
production and yield forecasting. At the same time, the
issues surrounding the comprehensive use of artifi-
cial intelligence technologies in the development of
the national spatial data infrastructure and the digital
transformation of the land resource management sys-
tem remain under-researched, particularly as they re-
late to the conditions in the Kyrgyz Republic. The aim of
the study was to conduct a comprehensive analysis of
the potential for the digital transformation of the land
management system in the Kyrgyz Republic, based on
the development of a national spatial data infrastruc-
ture and the implementation of artificial intelligence
technologies aimed at improving the effectiveness of
management decision-making.

Literature Review
In recent years, the digital transformation of the land
management system has been regarded as one of the
most promising avenues for improving the efficiency
of public administration, ensuring sustainable land use
and minimising the negative impact of climate change
on the agricultural sector. Advances in artificial intel-
ligence, geographic information systems (GIS), remote
sensing, big data analysis and the national spatial data
infrastructure (NSDI) are creating new opportunities
for land monitoring, forecasting degradation process-
es and improving the quality of management decisions.
In contemporary academic literature, research on the
digitalisation of land management is primarily devel-
oping along several lines: the application of artificial
intelligence in the agricultural sector, the use of spatial
data and geoinformation technologies, the integration
of decision-support systems, and the institutional and
infrastructural constraints on digital transformation.
Research into the application of artificial intelli-
gence in the agricultural sector confirms the significant
potential of digital technologies to improve the effi-
ciency of natural resource management. For instance,
l. Gryshova et al. (2024) point out that the introduction
of intelligent technologies helps to enhance the sus-
tainability of agricultural production by automating
information processing, optimising resource use and
improving the adaptability of agricultural systems to

climate change (Wu et al., 2025). The authors empha-
sise that the use of analytical algorithms not only im-
proves the efficiency of agricultural production but also
minimises environmental risks. A similar view is held by
[.Bhat et al. (2025), who regard artificial intelligence as
a strategic tool for agribusiness management.According
to the researchers, the use of machine learning algo-
rithms significantly improves the analysis of spatial and
production data, enabling the prediction of changes in
crop yields, the identification of potential risks and the
reduction of uncertainty in management decision-mak-
ing (Srikanthnaik, 2024). At the same time, the author
notes that the effectiveness of such technologies de-
pends directly on the quality of the data and the lev-
el of digital maturity of the institutional environment.
A.Mana et al. (2024) pay particular attention to the dig-
italisation of the agricultural sector; in their research,
they analyse the integration of artificial intelligence
with geoinformation technologies. The researchers
concluded that the use of intelligent algorithms in con-
junction with spatial data makes it possible to signifi-
cantly improve the accuracy of land monitoring, identify
changes in land use and develop more effective mecha-
nisms for territorial management. P. Ruksar et al. (2025)
emphasise that the combination of machine learning
and GIS technologies opens up new opportunities for
the rational management of land resources. L. Chen et
al. (2023) have made an important contribution to re-
search into the sustainable use of land resources, view-
ing artificial intelligence as a tool for adapting to cli-
mate change. The authors demonstrate that forecasting
algorithms enable the modelling of land degradation
scenarios, the analysis of desertification risks, and the
assessment of the impact of climate change on the
productivity of territories. According to the researchers,
the application of intelligent systems is becoming par-
ticularly important for countries characterised by high
natural and climatic vulnerability.

A separate area of research concerns the use of
spatial data and the development of a national spa-
tial data infrastructure. M. Nehrey (2023) notes that the
digital transformation of land management is impos-
sible without the integration of cadastral, statistical,
environmental and geospatial databases into a single
digital ecosystem. The author points out that the frag-
mentation of information systems significantly limits
the scope for comprehensive analysis of territories
and reduces the effectiveness of public administra-
tion of land resources. Continuing this line of research,
K.Wu et al. (2025) emphasise that the effectiveness of
land management depends directly on the quality of
spatial information and the level of development of
digital platforms. The researchers conclude that the
integration of artificial intelligence technologies into
spatial analysis systems enables the automatic pro-
cessing of large volumes of data in real time, there-
by significantly improving the quality of management
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decisions. A. Adewusi et al. (2024), who note that the
use of satellite data in combination with artificial in-
telligence enables the automation of agricultural land
monitoring processes, the identification of changes
in soil condition and the prediction of potential risks
of land degradation. The authors emphasise that in-
telligent image-processing systems provide greater
analytical accuracy compared with traditional obser-
vation methods. Similar conclusions are presented in
the work by S. Saha et al. (2024), which focuses on the
use of neural networks in processing images obtained
from unmanned aerial vehicles. The researchers note
that modern computer vision technologies enable the
effective analysis of spatial changes, the identification
of land parcel boundaries, and the high-precision mon-
itoring of land conditions. At the same time, A. Atapat-
tu et al. (2024) acknowledge that technical limitations
remain at present regarding the automated recogni-
tion of complex natural features.

Research focusing on big data analytics and deci-
sion support systems is of considerable interest. P.Ruk-
sar et al. (2025) demonstrated that the application of
big data analytics in combination with artificial intel-
ligence can significantly improve the accuracy of fore-
casting under conditions of climate uncertainty. The
authors note that intelligent platforms are capable of
taking into account a multitude of interrelated factors,
which makes land resource management more adap-
tive and sustainable. Similar results are demonstrated
by Y.Yang & Y. Sun (2025), who view digital platforms
as the foundation for the development of sustainable
agricultural systems. The researchers concluded that
spatial data and artificial intelligence algorithms can
improve the efficiency of land resource management
by creating a more transparent decision-making sys-
tem that takes economic, environmental and social fac-
tors into account. At the same time, the limitations on
the implementation of artificial intelligence technol-
ogies are widely discussed in contemporary academ-
ic literature. For instance, K. Chowdhury et al. (2025)
note that digital inequality, caused by limited access to
technological infrastructure and an insufficient level of
digital literacy among specialists, remains one of the
key barriers. The researchers emphasise that without
the development of the digital environment and en-
suring access to high-quality data, the effectiveness of
intelligent systems is significantly reduced. This view
is supported by A. Atapattu et al. (2024), who highlight
the problem of a shortage of representative datasets
for training intelligent models. According to the au-
thors, most algorithms demonstrate high effectiveness
in developed countries; however, their application in
local contexts requires adaptation to take account of
the natural, climatic and institutional characteristics of
specific territories.

Issues relating to digitalisation are of particu-
lar relevance to the Kyrgyz Republic. According to the
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findings of the FAO (n.d.), the digital transformation
of Kyrgyzstan’s agricultural sector is gradually gaining
momentum; however, the level of adoption of spatial
platforms and smart systems remains insufficient. The
organisation emphasises the need to modernise the in-
formation infrastructure, improve the digital literacy of
specialists and integrate spatial data into the manage-
ment of the agricultural sector. Furthermore, D. Sakkar-
aeva & M. Kumashev (2024) note that the develop-
ment of the agricultural sector in the Kyrgyz Republic
is hampered by a number of institutional constraints,
including fragmented statistical data, limited digital
platforms and insufficient integration of information
systems. According to the researchers, these problems
significantly limit the capacity for the operational man-
agement of the land fund and reduce the effectiveness
of land resource monitoring.

Despite the significant body of research devoted
to the application of artificial intelligence in agricul-
ture and the digitalisation of the agricultural sector,
an analysis of the scientific literature shows that the
majority of studies focus primarily on precision farm-
ing, the automation of production processes and yield
forecasting (Ye et al., 2024). At the same time, issues
relating to the comprehensive integration of artificial
intelligence technologies into the land resource man-
agement system and the development of a national
spatial data infrastructure - particularly as they apply
to the conditions in the Kyrgyz Republic - remain un-
der-researched. There is a limited number of studies
in the scientific literature dedicated to assessing the
effectiveness of the interaction between spatial data,
digital platforms and intelligent algorithms within the
state land resource management system, which high-
lights the need for further scientific analysis in this area
(Polwaththa et al., 2024). For their part, A. Hamrani et
al. (2025), in analysing the application of robotic and
intelligent technologies in the agricultural sector, note
that the combination of robotics, sensor systems and ar-
tificial intelligence algorithms contributes to the devel-
opment of fully digitalised agricultural land manage-
ment systems. The authors emphasise that intelligent
technologies enable a shift from traditional control
methods to continuous, real-time monitoring of land
resources. Analysing the prospects for the development
of smart systems in the agricultural sector, G. Gupta &
S.Pal (2025) concluded that the use of artificial intelli-
gence is most effective when remote sensing technol-
ogies, cloud computing and geoinformation platforms
are fully integrated. The researchers emphasise that it
is spatial data that is becoming a key element of digital
land management, as it enables the continuous updat-
ing of information on the state of the land resources.

Thus, an analysis of the current scientific literature
shows that artificial intelligence technologies, spatial
data and digital platforms are regarded as key tools for
modernising the land resource management system. At
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the same time, the majority of existing studies focus
primarily on precision farming, increasing crop yields
and the automation of specific agricultural processes.
Issues relating to the comprehensive integration of ar-
tificial intelligence into the land management system,
the development of a national spatial data infrastruc-
ture and the establishment of digital decision-making
mechanisms within the context of the Kyrgyz Republic
remain under-researched. The lack of comprehensive
studies that take into account regional characteristics,
institutional constraints and the country’s level of dig-
ital readiness highlights the need for further research
into this issue and underlines the scientific significance
of this study.

Materials and Methods

The study employed a comprehensive interdisciplinary
approach, combining methods of economic and statisti-
cal analysis, geoinformation modelling, spatial analysis
and artificial intelligence algorithms to assess the ef-
fectiveness of land resource management in the Kyrgyz
Republic in the context of digital transformation. The
study was conducted between 2015 and 2024 and cov-
ered agricultural areas in the Chui, Osh and Issyk-Kul
regions, characterised by varying land-use speciali-
sations, natural and climatic conditions, and levels of
digitalisation of agricultural processes. The total area
of the study sites amounted to over 120,000 hectares
of agricultural land, comprising arable land, permanent
crops, pastures and irrigated areas.

The study was based on official statistical and spa-
tial data from the state authorities of the Kyrgyz Re-
public,as well as international information sources. The
regulatory framework comprised the provisions of Law
of the Kyrgyz Republic No.153 (1998), as well as regula-
tory documents governing the maintenance of the state
land cadastre, the digitisation of land records and the
development of the national spatial data infrastructure.
Statistical data were obtained from materials provided
by the National Statistical Committee of the Kyrgyz Re-
public, the State Agency for Land Resources, Cadastre,
Geodesy and Cartography, and open digital platforms
(Open Data Portal of the Kyrgyz Republic, n.d.). In ad-
dition, analytical materials from the FAO (n.d.) were
used, containing data on the state of land resources,
levels of digitalisation in the agricultural sector and the
prospects for the introduction of smart technologies in
Kyrgyzstan’s agriculture.

Geoinformation modelling methods based on the
use of remote sensing data were applied to analyse
the spatial characteristics of land resources (Bhat et
al., 2025). The study utilised multispectral satellite
imagery from Sentinel-2 with a spatial resolution of
10 m and Landsat 8 with a spatial resolution of 30 m.
These platforms were selected due to their high avail-
ability, regular image updates and the ability to analyse
changes in land use over time. To minimise seasonal

and atmospheric distortions, images acquired pre-
dominantly during the growing season (April-Septem-
ber) with cloud cover of less than 10% were used. The
pre-processing of spatial data involved the stages of
atmospheric correction, georeferencing, normalisation
of spectral indices and noise removal. The processing
was carried out using QGIS 3.28, ArcGIS Pro and the
Google Earth Engine cloud analytics platform, which
enabled the automation of work with large volumes of
spatial data. Thematic GIS layers were generated from
satellite imagery, including land-use types, the Normal-
ised Difference Vegetation Index (NDVI), the level of
land degradation, the degree of soil moisture, and the
intensity of agricultural use. To identify spatial changes
in land-use patterns, an overlay analysis method was
applied, involving the sequential overlay of thematic
maps from different time periods (Mana et al., 2024).
This approach made it possible to identify changes in
the area of agricultural land, pinpoint areas of land
degradation and determine zones of intensive land use
(Rudoy et al., 2023).

Artificial intelligence and machine learning algo-
rithms were utilised for the automated processing of
spatial data. In particular, the Random Forest algorithm
was applied to classify land cover types and identify
agricultural areas. This algorithm was chosen due to
its high resistance to noise, its ability to process large
datasets, and its high accuracy in classifying multidi-
mensional spatial features. The input parameters used
included spectral indices from satellite imagery, vege-
tation indices, and data on topography, soil types and
land-use characteristics.

The model training procedure involved dividing the
dataset into a training sample (70%) and a test sam-
ple (30%). Pre-annotated spatial features, identified
using cadastral data and satellite imagery, were used
for training. The model’s robustness was verified using
cross-validation, which ensured the reproducibility of
results and minimised overfitting errors. Convolution-
al Neural Networks (CNNs) were used to segment ag-
ricultural fields and identify the spatial boundaries of
land parcels. The algorithm was used for the automatic
detection of land parcel boundaries in high-resolu-
tion satellite imagery. The neural network model was
trained using a pre-annotated dataset of satellite imag-
es containing information on land-use types and land
parcel characteristics. The quality of the classification
was assessed by analysing the error matrix, the accura-
cy coefficient and the Fl-score, which enabled an ob-
jective evaluation of the algorithms’ effectiveness.

An economic and statistical analysis was carried
out using correlation and regression modelling meth-
ods to assess the impact of digitalisation on the effi-
ciency of land resource management. The dependent
variable (Y) was an integrated indicator of the effi-
ciency of land resource use, comprising indicators of
crop yield, land productivity and the economic return
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on agricultural production. The independent variables
were derived from statistical data and included: X, -
the level of digitalisation in land resource manage-
ment (proportion of digitalised cadastral processes,
%); X, — intensity of land resource use (level of agri-
cultural pressure per 1 ha); X; - investment in digital
technologies (volume of financial investment in digital
infrastructure, million KGS).

Geoinformation modelling involved conducting an
overlay analysis to identify changes in land-use pat-
terns, classifying land parcels by land-use type, and
assessing degradation processes. Machine learning al-
gorithms were used for the automated processing of
spatial data. In particular, the Random Forest algorithm
was used for land cover classification, whilst convolu-
tional neural networks (CNNs) were used to segment
agricultural fields based on satellite imagery. Classifi-
cation accuracy was assessed using the accuracy coef-
ficient and an error matrix. An economic and statistical
analysis was carried out based on indicators of crop
yields, production costs, and the use of water and land
resources. To assess the impact of digital technologies
on the effectiveness of land resource management, a
multiple regression model was applied:

Y=1254+0.68X,+0.43X,+057X,+g, (1)

where Y is the indicator of land resource utilisation ef-
ficiency; X, is the level of digitalisation of management
processes; X, is the intensity of land resource utilisa-
tion; X, is investment in digital technologies; € is the
random error of the model.

The results of the regression analysis demonstrated
the statistical significance of the model: the coefficient
of determination was R2=0.84, indicating a high level
of explanation of the variation in the dependent var-
iable. A p-value of <0.05 confirmed the statistical sig-
nificance of the model and the independent variables.
The digitalisation level indicator had the greatest influ-
ence on the efficiency of land resource use (3, =0.68),
confirming the positive impact of digital technologies
on the quality of land management. The Random For-
est algorithm was applied for land-use classification,
with n = 200 trees and a model depth of 15 levels.
The training sample comprised 1,250 spatial objects.
The model’s accuracy was 91.4%, and the F1-score was
0.89. A convolutional neural network (CNN), trained on
3,200 images, was used to process the satellite images,
achieving a final classification accuracy of 93.2%. Re-
gression modelling yielded a coefficient of determina-
tion of R2=0.84 and an RMSE of 0.18.

To test the model’s robustness, diagnostics for mul-
ticollinearity were carried out, along with an analysis
of the residuals and an assessment of the statistical
reliability of the parameters. Statistical data process-
ing was performed using the SPSS, Python (Scikit-learn,
TensorFlow) and Microsoft Excel software packages. In
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addition, the study employed the SWOT analysis meth-
od, which enabled an assessment of the strengths and
weaknesses of introducing artificial intelligence into
land resource management, as well as the identification
of institutional, technological and economic constraints
on digital transformation. Logical modelling was used
to systematise the results; on this basis, a conceptual
model was developed for the integration of artificial
intelligence technologies into the land resource man-
agement system and the national spatial data infra-
structure of the Kyrgyz Republic (National Statistical
Committee of the Kyrgyz Republic, n.d.).

A comparative analysis was carried out between
traditional and digital approaches to land resource
management based on the following criteria: yield (kg/
ha), water consumption (m?3/ha), production costs (KGS/
ha) and the level of digitalisation of processes (%). Ag-
gregated data on more than 50 indicators for the period
under review were used for the analysis. In addition, the
SWOT analysis method was applied to assess the insti-
tutional, technological and economic factors involved
in the implementation of artificial intelligence. To sum-
marise the results, a logical modelling method was
used, which enabled the development of a conceptual
model for the integration of artificial intelligence into
the land resource management system and the national
spatial data infrastructure of the Kyrgyz Republic. Thus,
the proposed methodology ensures the reproducibility
of the research, enables a comprehensive analysis of
spatial and statistical data, and allows for an objective
assessment of the potential for the digital transforma-
tion of the land resource management system based on
artificial intelligence technologies.

Results and Discussion

The results of the study indicate that the implementa-
tion of artificial intelligence technologies has a multi-
faceted impact on the effectiveness of land resource
management in the Kyrgyz Republic. Analysis of spatial
and statistical data has shown that the use of intelli-
gent algorithms improves the accuracy of monitoring
changes in land use, speeds up the processing of spatial
information and reduces the error rate in cadastral reg-
istration. It has been established that the application
of machine learning algorithms helps to improve the
accuracy of yield forecasting by 12-15%, whilst simul-
taneously reducing the consumption of water resources
and fertilisers, which is particularly important given the
scarcity of natural resources. The results of applying the
Random Forest algorithm showed an increase in land-
use classification accuracy to 91.4%, as confirmed by a
high F1-score (0.89). The use of a CNN enabled satellite
image recognition accuracy of 93.2% to be achieved,
particularly in the identification of degraded land. The
regression model for yield forecasting demonstrated a
high explanatory power (R2=0.84), which indicates that
the forecast results are reliable.
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The results obtained are consistent with the re-
search by I. Bhat et al. (2025), who demonstrated that
the use of artificial intelligence improves the accuracy
of yield forecasting and contributes to a more rational
use of natural resources. Similar conclusions are pre-
sented by A. Mana et al. (2024), who highlight the ef-
fectiveness of integrating Al with geographic informa-
tion systems (GIS) for analysing changes in land use.
A. Adewusi et al. (2024) confirm that the automated
processing of satellite data significantly reduces the
time required to analyse agricultural areas and im-
proves the accuracy of monitoring. In turn, D. Akhma-
tova (2023) points out that the low level of digital

maturity in the countries of the Eurasian Economic Un-
ion is due to institutional constraints, whilst D. Sakkar-
aeva & M. Kumashev (2024) emphasise the need to
modernise the digital infrastructure of Kyrgyzstan’s
agricultural sector. Through the use of intelligent algo-
rithms, it has been possible to increase the accuracy of
yield forecasts by 12-15%, as well as to reduce water
and fertiliser consumption. This result demonstrates
the high effectiveness of digital technologies when
natural resources are limited. To assess trends in land
use and the level of digitalisation in the Kyrgyz Repub-
lic, an analysis of statistical data for the period 2015-
2024 was carried out (Table 1).

Table 1. Trends in land use in the Kyrgyz Republic (2015-2024)

Indicator 2015 2020 2024

Area of agricultural land, thousand hectares 10,650 10,720 10,830

Irrigated land, thousand hectares 1,020 1,045 1,060

Degraded land, thousand hectares 1,200 1,350 1,500
Proportion of land recorded digitally, % 25 45 65

Source: authors’ calculations based on data from the National Statistical Committee of the Kyrgyz Republic (n.d.)

An analysis of the data presented in Table 1 reveals
a steady upward trend in the area of agricultural land,
which is linked to the incorporation of new territories
into agricultural use. At the same time, there has been
an increase in the area of degraded land from 1,200
to 1,500 thousand hectares, which points to persistent
environmental problems and inefficient land man-
agement. A significant development is the increase in
the level of digital land registration from 25% to 65%,

reflecting the gradual development of the national spa-
tial data infrastructure in the Kyrgyz Republic. However,
despite this positive trend, the level of digitalisation re-
mains insufficient to ensure comprehensive monitoring
and management of land resources. To quantitatively
assess the effectiveness of the implementation of dig-
ital technologies and artificial intelligence, a compara-
tive analysis of traditional and digital methods of land
resource monitoring was carried out (Table 2).

Table 2. Effectiveness of land resource monitoring (traditional vs digital approach)
Indicator Traditional approach GIS+Al Change
Accuracy of change detection 70-75% 85-95% +15-20%
Data processing time 10-15 days 1-3 days -80%
Data update frequency Once a year Monthly ™
Cadastral data errors 15-20% 5-10% -50%

Note: GIS - geographic information systems; Al - artificial intelligence
Source: authors’ calculations based on analysis of Sentinel-2 satellite data and FAO (n.d.)

As can be seen from Table 2, the use of geograph-
ic information systems and artificial intelligence algo-
rithms makes it possible to significantly improve the ac-
curacy of identifying land-use changes - from 70-75%
to 85-95%. At the same time, there is a significant re-
duction in data processing time - by up to 80% — which
is critical when analysing large areas. There is also a
reduction in errors in cadastral data of approximately

50%, confirming the effectiveness of automated meth-
ods for processing spatial information. The results ob-
tained indicate that digital technologies enable a shift
from sporadic land monitoring to systematic and con-
tinuous monitoring. In order to identify systemic issues
limiting the development of digital land resource man-
agement, an analysis of institutional and technological
factors was carried out (Table 3).

Table 3. Key challenges in land resource management in the Kyrgyz Republic

Challenge

Manifestation

Consequences

Data fragmentation

Disparate departmental databases

Poor coordination

Lack of standards

GIS incompatibility

Analytical errors
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Table 3. Continued

Challenge

Manifestation

Consequences

Staff shortages

Shortage of GIS specialists

Limited implementation of Al

Restricted access to data

Closed databases

Reduced transparency

Land degradation

Erosion, salinisation

Reduced crop yields

Note: GIS - geographic information systems; Al - artificial intelligence

Source: developed by the authors

The data in Table 3 show that the key barriers are
data fragmentation and the lack of uniform standards
for data processing. This leads to inconsistencies be-
tween government bodies and reduces the effective-
ness of geoinformation systems. Another significant
problem is the shortage of qualified specialists in the
fields of GIS and artificial intelligence, which limits the
adoption of modern technologies. Furthermore, the

issue of land degradation is highlighted, which requires
the implementation of monitoring systems based on
satellite data and intelligent analysis. Thus, the iden-
tified constraints are complex in nature and require a
systematic approach to their resolution. A SWOT anal-
ysis was carried out to assess the strategic prospects
for the implementation of artificial intelligence in land
resource management (Table 4).

Table 4. SWOT analysis of the implementation of Al in land resource management in the Kyrgyz Republic

Strengths (S) Weaknesses (W)
Improved monitoring accuracy Shortage of specialists
Automation of the land register High costs
Improved data analysis Limited data
Opportunities (O) Threats (T)
Development of the National Spatial Data Infrastructure (NSDI) Cyber risks

Attracting investment

Technological dependence

Digitalisation of management

Social inequality

Note: NSDI - National Spatial Data Infrastructure
Source: developed by the authors

The results of the SWOT analysis show that the
main advantages of implementing artificial intelligence
are improved monitoring accuracy and the automation
of data processing. At the same time, the weaknesses
relate to the high cost of implementing the technology
and a shortage of skilled personnel. Opportunities for
development include the digitalisation of public ad-
ministration and the integration of the National Land

Use Plan, which could significantly improve the trans-
parency and efficiency of land resource management.
However, risks relating to cybersecurity and technologi-
cal dependence remain, necessitating the development
of a comprehensive strategy for Al implementation. A
comparative analysis was carried out to contrast tradi-
tional and modern approaches to land resource man-
agement (Table 5).

Table 5. Comparison of traditional and digital land resource management systems

Criterion Traditional system Digital (GIS +Al)
Data management Paper-based/disparate Centralised
Monitoring Manual Automated
Accuracy Average High
Processing speed Low High
Decision-making Intuitive Data-driven

Note: GIS - geographic information systems; Al — artificial intelligence

Source: developed by the authors

An analysis of Table 5 shows that a digital man-
agement system based on the use of geoinformation
technologies and artificial intelligence significantly
outperforms traditional methods across all key pa-
rameters. In particular, process automation enables

faster data processing and improves the quality of de-
cision-making. Furthermore, digital systems provide
a higher level of accuracy and transparency, which
is particularly important for public land manage-
ment. This confirms the need to transition to digital

Bulletin of the Kyrgyz National Agrarian University, 2026, Vol. 24, No. 3 27



Digital transformation of land resource management...

management platforms. To assess the potential for ap-
plying artificial intelligence in the land management

system, a model of the impact of digital technologies
was developed (Table 6).

Table 6. Potential impact of Al technologies on land resource management in the Kyrgyz Republic

Indicator Without Al With Al Change
Accuracy of change monitoring 70-80% 85-95% +15-25%
Data processing time 100% 10-30% -70-90%
Errors in cadastral data 100% 40-60% -40-60%
Data update speed Low High ™
Identification of land degradation Limited Automated Significant improvement

Note: Al - artificial intelligence

Source: authors’ calculations based on the Open Data Portal of the Kyrgyz Republic (n.d.), National Statistical Committee of

the Kyrgyz Republic (n.d.)

As can be seen from Table 6, the implementation of
artificial intelligence technologies enables the accuracy
of land-use change monitoring to be increased by 15-
25%, which significantly improves the quality of spatial
data analysis. The most significant benefit is a 70-90%
reduction in data processing time, enabling a rapid re-
sponse to changes in land use. There is also a 40-60%
reduction in errors in cadastral data, which increases
the reliability of information and reduces the risks as-
sociated with management decisions. Furthermore, the
use of Al enables the automated detection of land deg-
radation, which is an important tool for the sustainable
management of natural resources (Skvortsov, 2020).
Furthermore, the analysis carried out has shown that
the application of artificial intelligence technologies in
the land resource management system of the Kyrgyz
Republic has significant potential, but requires system-
atic implementation within the framework of the na-
tional spatial data infrastructure. In particular, the use
of satellite data and machine learning algorithms ena-
bles the automation of processes for identifying chang-
es in land use, including illegal land use, soil degrada-
tion and changes in the structure of agricultural land
(Srinivasu et al., 2026).

It has been established that the integration of ar-
tificial intelligence into cadastral systems helps to im-
prove data reliability through the automatic verification
of information and the identification of inconsistencies.
This is particularly important in the context of data
fragmentation and the absence of a unified digital plat-
form. Furthermore, the use of predictive models makes
it possible to forecast the risks of land degradation and
optimise land resource management processes based
on the analysis of spatial and statistical data. Unlike
traditional methods based on periodic monitoring, the
use of intelligent algorithms ensures continuous, re-
al-time analysis of the state of land resources. This en-
ables more timely management decision-making and
reduces the incidence of human error (Eze et al., 2025).

Particular attention should be paid to the identified
opportunities and limitations of Al applications, includ-
ing an analysis of their strengths and weaknesses, as

well as potential threats and prospects, which is con-
sistent with the findings of I. Gryshova et al. (2024) and
P.Srinivasu et al. (2026). For example, a case study anal-
ysis shows that artificial intelligence helps to increase
productivity and product quality, whilst reducing pro-
duction costs (Likhota, 2025). Nevertheless, the wide-
spread adoption of Al faces a number of constraints,
such as slow rates of technology adoption, which high-
lights the need for further study of these limitations
(Skvortsov, 2020). Research points to the need to de-
velop institutional support and improve financial and
credit mechanisms to stimulate the adoption of inno-
vations in the agricultural sector of the Kyrgyz Republic
(Sakkaraeva & Kumashev, 2024). It is important to note,
however, that the use of Al not only improves agricul-
tural production through real-time crop monitoring,
but also opens up new opportunities for the digital
transformation of agriculture, including the optimisa-
tion of resource use and increased profitability (Bhat et
al., 2025). In this context, Al enables agricultural enter-
prises to monitor climate change and fluctuations in
market demand in real time, whilst optimising resource
utilisation and inventory management through mod-
elling, forecasting and intelligent analytics (Zhang et
al., 2026). Furthermore, the capabilities of Al include
the ability to self-learn, which is particularly relevant
for recognising uncalibrated objects or building mod-
els of agricultural development that depend on various
factors (Skvortsov et al., 2020). Furthermore, the inte-
gration of Al with the loT and robotic systems enables
the automation of processes, reduces labour costs and
minimises environmental impact (Lebid et al., 2023;
Shevchenko et al., 2024).

Artificial intelligence applied to the sustainable de-
velopment of agricultural systems encompasses a wide
range of technologies, such as satellite data, soil sen-
sors and weather data, enabling the precise manage-
ment of farms (Bhat et al., 2025). In particular, systems
based on machine learning and deep neural networks
help to improve the accuracy of yield forecasting and
optimise irrigation schedules, which is critically im-
portant for water-stressed regions (Bachu et al., 2024).
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Such technologies also deliver significant reductions
in fertiliser use of up to 28% and water use of 22%,
whilst increasing crop yields by up to 25%, as noted
by 0. Ugwu et al. (2025). Such intelligent systems make
it possible to identify the optimal time for harvesting,
minimise waste and effectively monitor soil and crop
conditions (Mana et al., 2024). Consequently, Al helps to
improve the adaptability of agricultural systems to cli-
mate change through the introduction of new plant va-
rieties resistant to weather anomalies and the applica-
tion of precision irrigation methods (Perekhodoyv, 2025).
The integration of Al with Internet of Things and ma-
chine vision tools enables the collection and analysis
of large volumes of data, allowing farmers to make
more informed decisions regarding resource manage-
ment and risk minimisation (Akintuyi, 2024). The use
of machine learning algorithms to predict crop behav-
iour under various environmental conditions, based on
the analysis of large volumes of data generated by loT
sensors and climate information systems, contributes
to a significant improvement in the efficiency of agri-
cultural production (Yparraguirre et al., 2026). These
intelligent systems can also analyse data to optimise
business models within agri-food systems, thereby re-
ducing their carbon footprint and enhancing their over-
all sustainability, as noted by D. Olawade et al. (2024).
However, in order to generate instructions, information,
forecasts and support for decision-making, Al requires
data from its computing environment, which is most of-
ten provided via loT sensors, satellites and weather sta-
tions (Assis et al., 2024). Furthermore, Al can be used to
reduce the use of herbicides, pesticides and other fertil-
isers by 25-35%, whilst increasing crop yields by 3-4%.
These figures highlight the significant potential of Al
in achieving more sustainable and productive agricul-
ture, particularly in the context of resource constraints
and the need to adapt to changing climatic conditions
(Sherstiuk, 2025). Al also enables the optimisation of
fertiliser application by analysing soil composition, nu-
trient levels and historical yield data, thereby helping
to reduce environmental impact and improve econom-
ic efficiency (Adewusi et al., 2024; Truflyak & Ragoz-
in, 2025). The use of Al also allows for more precise
application of pesticides, targeting only affected areas,
which significantly reduces the overall chemical load
on the ecosystem and preserves biodiversity (Lebid et
al., 2023; Polwaththa et al., 2024). Such technologies
enable a differentiated approach to field management,
minimising losses and maximising the efficiency of
every resource invested (Gryshova et al., 2024; Cok-
kizgin et al., 2025). Furthermore, the integration of In-
ternet of Things (loT) sensors with artificial intelligence
systems is transforming precision farming, enabling
intelligent monitoring and adaptive management of
agricultural processes, as noted by V. Eze et al. (2025).
This enables farmers to obtain continuous data on soil
conditions, crop growth and environmental conditions,
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which, combined with advanced machine learning al-
gorithms, facilitates predictive analytics and real-time
decision-making to optimise resource use (Wei et
al., 2024). Thanks to its predictive analytical capabili-
ties, Al is becoming the ‘cornerstone’ of decision-sup-
port systems, analysing historical data, weather condi-
tions and crop-specific parameters, thereby providing
valuable insights for resource optimisation and con-
tributing to the long-term sustainability of agricultural
systems (Truflyak & Ragozin, 2025). The use of Al also
facilitates more accurate forecasting of plant diseases
and pests, enabling a rapid response to minimise crop
losses and reduce the need for pesticides, as noted by
O.Lebid et al. (2023). For example, the use of Al systems
to identify and predict the spread of pests makes it pos-
sible to reduce pesticide use by more than 50%, there-
by minimising environmental damage (Ye et al., 2024).
K.Polwaththa et al. (2024) also argue that this approach
not only enhances the efficiency of agricultural produc-
tion but also contributes significantly to achieving the
Sustainable Development Goals by conserving natural
resources and biodiversity. This transition to an Al-driv-
en agricultural model promises significant benefits for
both agricultural productivity and environmental sus-
tainability, as traditional farming methods often result
in the inefficient use of resources.

A study by L. Chen et al. (2023) has shown that the
implementation of artificial intelligence has a positive
impact on the efficiency and sustainability of agricul-
tural systems. The study’s findings indicate that intelli-
gent algorithms can improve the accuracy of crop yield
forecasts by 12-15%. Furthermore, their use enables a
significant reduction in resource consumption: water
use is reduced by 22%, and fertiliser use by 28%. An
increase in crop yields of 20-25% was also observed.
This is due to more precise management of agricultur-
al processes and rapid decision-making based on data
analysis. Through the use of machine learning, loT sen-
sors and predictive analytics, it is possible to monitor
soil conditions, plant health and weather conditions in
real time (Yparraguirre et al., 2026). A study by P. Perek-
hodov (2025) also identified key areas where Al can be
effectively applied in agriculture. These include irriga-
tion management, soil condition monitoring, forecast-
ing climate-related risks, and the automation of plant
protection processes. The findings confirm that Al is a
valuable tool for increasing crop yields and the sus-
tainability of agriculture. However, there are constraints
hindering the large-scale adoption of these technolo-
gies. The most significant of these include a lack of dig-
ital infrastructure, limited access to reliable data, and
low levels of digital skills among agricultural producers
(Sakkaraeva & Kumasheyv, 2024).

Research by A. Adewusi et al. (2024) confirms the
high effectiveness of using artificial intelligence in
agriculture, and the results obtained are fully consist-
ent with these findings. Increased yields and reduced
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resource costs point to a transition towards a more sus-
tainable and economically viable model of agriculture
(Mana et al., 2024). However, the limitations identified
highlight the need for a comprehensive approach to
the implementation of Al. To this end, it is necessary
to develop digital infrastructure, create agricultural da-
tabases and enhance staff skills (Wu et al., 2025). Only
by addressing these challenges will it be possible to
fully realise the potential of digital technologies. The
convergence of artificial intelligence with Internet of
Things technologies and big data analytics systems
opens up new opportunities for the creation of smart
agricultural systems. Such systems are capable of
adapting to climate change and market fluctuations.
This is particularly important for the Kyrgyz Republic,
where agriculture is of strategic importance for ensur-
ing food security. The study has shown that artificial
intelligence plays a key role in the digital transforma-
tion of the agricultural sector. However, the successful
implementation of Al requires institutional support,
investment and the development of tailored solutions
that take into account the specific characteristics of ag-
riculture in different regions.

Conclusions
The study conducted has established that the digital
transformation of the land management system in the
Kyrgyz Republic is a prerequisite for improving the effi-
ciency of land use and ensuring sustainable socio-eco-
nomic development. The findings revealed that the
existing management system is characterised by data
fragmentation, insufficient integration of information
resources and a limited level of digitalisation, which
significantly reduces the quality of monitoring and man-
agement decision-making. Analysis of spatial data and
the results of geoinformation modelling has confirmed
that the implementation of artificial intelligence tech-
nologies makes it possible to significantly improve the
accuracy of land-use change monitoring (by 15-25%),
reduce data processing time (by 70-90%) and lower the
error rate in cadastral information (by 40-60%). This
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AHHoTaums. Kbiprbi3 Pecny6/MKacbiHbIH 3KOHOMMKAChIH CaHAPUMTELITUPYY WApPTTapbIHAA Kep pecypcTapbiH Halukapyy
CUCTEMACBIH TPAHCHOPMALIMSNOO CTpaTerusnbik MaaHure 33 6oyyaa, aHTKeHM xkep (GOHAYH HaTblikanyy nainanaHyy
arpapiblk CEKTOPAYH TYPYKTYY ©HYTYLUYH KaMCbi3 Kblyy, aiiMaKTapblH MHBECTULMSBIK XKarbiMAYYayryH Koropynatyy
KaHa MaM/EKETTUK XKOHe Canyy MeXaHU3MAEPWH OpKYHAOTYY MeHeH Ty34eH-Ty3 GaiinaHbIwTyy. M3unaeeHyH Makcartbl
»KacasiMa MHTENNEKT TEXHOMOMUSNAPbIHbIH XaHa YNYTTYK MEeMKMHAMKTMK MaanbiMaTTap MHGpPacTpyKTypacbiHbiH Kbiprbi3
PecnybnuKacbiHbIH Xep pecypcTapblH GallKapyyHYH HaTbliKanyynyryH >Koropynatyyparbl posyH 6aanoo 60/roH.
M3unneeHyH METOLONOMMANbBIK HEMM3UH CUCTEMANIK, CANbILLTbIPMaKaHa SKOHOMMKasIbIK-CTAaTUCTUKANbIK TaA00 biIKManapbl,
OLLOHAOW 3/1e reoMaanbIMaTTbiK MOAENAO80 XKaHa MEMKMHAMKTUK MaanbiMaTTapabl TaNL00 bIkManapbl Ty3ay. M3unneeHyH
KYPYLLUYHIA® ©NKenery »ep pecypcTapbiH 6allikapyyHy CaHapUMTELUTUPYYHYH ydypaarbl abasbiHa KomniekcTyy 6aa
6epunum, Heru3ru MHCTUTYLIMOHANBIK YKaHa TEXHOMOMUSUIbIK YeKTeeep aHbIKTanAbl. Aapra MaanbIMaTTbiK pecypctapapiH
GONYHYM-KapbiNbilbl, CAaHAPUNTMK MAaThOpManapabiH  MHTErPAUMSCbIHBIH  KETULLCU3  AEHIE3M, MENKUHOMKTUK
MaasibiMaTTapra KeTKUIUKTYYIYKTYH YEKTENMLLM XKaHa reoMaabIMaTTbIK TEXHONMOTMSAP JKaaTbiHAAMb! KBAIMBUKaLMANYy
a[MCTEPOMH KETULLCU3OUTM KMPET. XKacanMa MHTENNEKT MHCTPYMEHTTEPUH KMPrU3yy Xep pecypcTapbiHa MOHUTOPWHT
KYPry3YYHYH TaKTbIrbIH KOropy/naTyyra, MeMKMHAMKTUMK MaanbiMaTTapapl MLITETYY MPOLLECCTEPUH aBTOMATTAWITbIPYYra,
Xep naiifanaHyynarbl e3repyynepay 60/K0NA00ro KaHa balkapyyyynyk YedMMAepaMH HEMM3AYYAYTYH XKOropynaTtyyra
ebenre Ty3epy aHblKTangpl. M3unaeeHyH >KbIMbIHTbIKTApbl KOPCOTKOHASM, reoMaanbiMaTTblk CUMCTEManapipl KaHa
MHTENNEKTYanaplK anropuTMAEPAM UHTETPALMSNOO XKep pecypcTapbiH GaLlKapyyHYH aublKTbIrbIH XXOropyaTyyra, anapabl
HaTbliKacbl3 MaiganaHyy TOOOKENAMKTEPUH a3aiTyyra, OWOHLOW 31 MAaMNEKETTUK KO36eMesaee KaHa XeHre canyy
NpOLECCTEPUH OMTUMANZAWTbIPyyra MyMKYHOYK OepeT. YAyTTyK MenKMHOMKTUK MaanbiMattap MHQpPacTpyKTypacbiH
OHYKTYPYYHYH  apTbIKUbIbIKTYy 6arbiTTapbl  KannbiIaHbiM, anap MaanbiMaT —arbiMAapbiH  CTaHAAPTTALTLIPYYHY,
CaHapWNTUK CEepBUCTEPAM WHTErpaUMsAIOOHy, BELOMCTBOIOP apasblk ©3 apa apaKeTTeHYYHY KEHEUTYYHY >aHa
reoMaasbiMaTTblK PeCypCTapAblH XKETKUAMKTYYAYTYH >KOropynaTyyHy KaMTblAT. M3uUnaeeHyH MpakTUKanblK MaaHWcK
anblHraH XblibIHTbIKTapAbl Kbiprbi3 PecnybnukacbiHbiH ep pecypcTapbiH 6alukapyy 4YerpecyHaery MaMnekeTTvk
CaHapWNTUK CTpaTervsapAbl MLWTEN Ybifyyda XaHa MILKE alblpyyda KOMLOHYY MYMKYHUYIYIY MEHEH aHblKTanat

Herusru cespgep: reoMaanbiMaTTbiK CUCTEManap; CaHapUNTMK KafacTp; MaanbiMaTTaphbl MHTENNeKTyanablk
TaNAo0; XXep MaMuenepu; aiMakTapra MOHUTOPUHT XYpry3yy; 6allkapyyHy aBToMaTTawTbipyy

Bulletin of the Kyrgyz National Agrarian University, 2026, Vol. 24, No. 3 33


https://orcid.org/0000-0002-5590-1354
https://orcid.org/0000-0001-6054-7479
https://orcid.org/0000-0002-9323-2016
https://orcid.org/0009-0009-8255-486X
https://orcid.org/0009-0000-5310-0644

Digital transformation of land resource management...

Lindposasa TpaHchopMaLUa yripaBrieHUsa 3eMeNbHbIMU pecypcaMm
W pa3BMTUE HAaLMOHaNbHOU MHPPACTPYKTYPbl MPOCTPAaHCTBEHHbIX
OaHHbIX C UCMONb30BaHUEM UCKYCCTBEHHOIO MHTeN/IEeKTa

3ceH6ek Benek yyny

PhD pgokTopaHT

KblprbI3CKUM HaUMOHanbHbIM arpapHbii yYHUBepcuTeT M. K.M. CkpabuHa
720005, yn. MegepoBa, 68, . Bullkek, Kblproiackasa Pecny6nvka
https://orcid.org/0000-0002-5590-1354

AnHypa [JbiiKaHOBa

Kangounpoat PU3nKo-MaTeMaTUUECKUX HaYK, OOLEHT

Kblprbl3CKMIM HAaLMOHaNbHbIN arpapHbin yHuBepcuteT M. K.N. CKpabuHa
720005, yn. MegepoBa, 68, . Bullkek, Kbiproiackada Pecrny6nvka
https://orcid.org/0000-0001-6054-7479

TypryH6ek XXymanues

KaHounoat pU3nKo-MaTeMaTUUECKMX HaYK, OOLEHT

KblprbI3CKUM HaUMOHaNbHbIM arpapHbii YHUBepcUTeT M. K.M. CkpabuHa
720005, yn. MegepoBa, 68, . bullkek, Koiprbiackaa Pecny6nmka
https://orcid.org/0000-0002-9323-2016

CaMbinb6ek Beranves

KaHgounoat TEXHUYECKMX HayK, OOLEHT

Kblprbl3CKMIM HaLMOHanbHbIN yHUBepPCUTET M. XK. BanacarbiHa
720033, yn. DpyH3e, 547, r. Buikek, Kblprbi3ckaa Pecnybnuvka
https://orcid.org/0009-0009-8255-486X

TonoroH Kepumos

Maructp

KblprbI3CKUM HaUMOHanbHbIM arpapHbii YHUBepcuTeT M. K./, CkpabuHa
720005, yn. MegepoBa, 68, . Bullkek, Kblproiackasa Pecny6nvka
https://orcid.org/0009-0000-5310-0644

AHHoTauums. B ycnosuax uudposmsaumm 3koHOMUKK Kbiprbisckoi Pecny®nuku TpaHcdopMaums cucTeMbl ynpaBieHms
3eMesbHbIMW pecypcamu NpUobpeTaeT CTpaTerMyeckoe 3Ha4yeHue, MoCKobKy 3DMeKTUBHOE MCMOb30BaHNE 3eMeIbHOT0
(oHIa HanpsaMyto CBSA3aHO € 0becrneyeHneM YCTOMUYMBOIO Pa3BUTUS arpapHOro CEKTOPa, MOBbILIEHNEM MHBECTULMOHHOM
NPUBNEKATENbHOCTU TEPPUTOPUIA M COBEPLUEHCTBOBAHMEM MEXaHW3MOB FOCYAApPCTBEHHOrO peryiMpoBaHus. Llenbio
UCCNefoBaHWs SBNSNACh OLLEHKA POMM TEXHOMOMMIA MCKYCCTBEHHOMO WMHTENNEKTA M HAUMOHANbHOW WMHGPACTPyKTypbl
NPOCTPAHCTBEHHbIX AaHHbIX B MOBbIWEeHUM 3DHEKTUBHOCTM yrpaBneHus 3eMenbHbiMU  pecypcamu  Kbiprbi3ckomn
Pecnybnuku. MeTogonornyeckyto 0CHOBY MCCNEL0BaHWS COCTaBMAM METOAbI CUCTEMHOIO, CPAaBHUTENBHOMO M SKOHOMMKO-
CTaTUCTMYECKOrO aHanM3a, a Takke MeTolbl reoMH(OPMALMOHHOIO MOAENMPOBAHUS M MPOCTPAHCTBEHHOIO aHaiM3a
[aHHbIX. B xo4e uccnenoBaHms npoBeAeHa KOMMIEKCHAs OLEeHKa COBPEMEHHOMO COCTOSIHUS LIM(PPOBM3aLIMK YpaBIeHUS
3eMeNbHbIMU  pecypcaMu  CTpaHbl, BbISBEHbI OCHOBHbIE MWHCTUTYLMOHANbHbIE W TEXHOMOTMYECKME OrpaHuyeHus,
BK/ItOYas parMeHTaumMio MHDOPMALMOHHbBIX pecypcoB, HeAOCTAaTOYHbIA YPOBEHb MHTErpaumm LMPpPOoBbLIX MAaTdopM,
OrpaHMYEeHHOCTb AOCTYNa K MPOCTPAHCTBEHHBbIM AAHHLIM M AedUUUT KBAanMOULMPOBAHHbBIX CNELMannCToB B 061acTu
reoMHPOPMALIMOHHBIX TEXHOMOMMIA. YCTAHOBNEHO, YTO BHEAPEHWE WHCTPYMEHTOB WCKYCCTBEHHOMO WHTE//IeKTa
CMocobCTBYET MOBbLIWEHWUIO TOYHOCTM MOHWTOPMHIA 3eMeflbHbIX PecypcoB, aBTOMAaTWM3aumMu MNpoueccoB 06paboTku
MPOCTPAHCTBEHHOM MH(OPMaLMK, MPOTHO3MPOBAHMIO M3MEHEHWIA 3eMIENO/b30BaHUS M MOBbILEHWIO 060CHOBAHHOCTH
NPUHUMAEMBIX YNPABIEHYECKMX peLleHuiA. Pe3ynbTaTel MCCNenoBaHMs NoKasanu, YTo MHTerpaums reoMHGOpMaLMOHHBIX
CUCTEM U UHTENNeKTyanbHbIX anropuTMOB MO3BOASIET MOBbICUTL NMPO3PAYHOCTb YMPaBAEHUS 3EMENbHbIMU pecypcamy,
CHU3UTb PUCKM UX HE3DDEKTUBHOIO MCMOMb30BaHMS, @ TAKKE ONMTUMMU3MPOBATbL NPOLLECChI FOCYAAPCTBEHHOIO KOHTPOAS U
perynv1poBaHus. 06006LLeHbl TPUOPUTETHbIE HANPaBNEHUS PAa3BUTUS HALMOHANbHOW MHDPACTPYKTYPbl MPOCTPAHCTBEHHbIX
[aHHbIX, MpefycMaTpyBalolye CTaHAAPTM3aUMI0 MHGOPMALMOHHBIX MOTOKOB, MHTErpaumio LudpPOBbIX CEPBUCOB,
paclwupeHne MeXBeAOMCTBEHHOTO B3aMMOLENCTBMS M MOBbIWEHWE [OCTYMHOCTM FeOMH(MOPMALMOHHBIX PeCypCoB.
MpakTnyeckas 3HAYMMOCTb MCCNENOBAHUS 3aK/HYAETCS B BO3MOXHOCTU NMPUMEHEHUSI MOMYYEHHbIX Pe3yNbTaToB Mpwu
pa3paboTke M peanusaumu rocyaapCTBEHHbLIX LMOPOBbIX CTpaTerMin B cdhepe ynpaBneHus 3eMefibHbiMM pecypcamu
Kbipreizckon Pecnybnmkm

KnioueBble cnoBa: FEOMHd)OpMaLI,VIOHHbIE CUCTEMDI; LLMd)pOBOI;'I KanacTtp; l/IHTeJ'IJ'IEKTyaJ'IbeIVI dHa/IN3 OAHHbIX]
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