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SUMMARY 

The analysis of approaches to land monitoring and its challenges was carried out in the study. 
One of important trends is the analysis of prospects and demands to geospatial data 
infrastructure implementation into the land monitoring system of Ukraine. Full, actual and 
accurate geospatial data is important for managerial decision making on land use and land 
protection. At the moment, basic, periodical and operational observations of the condition of 
land are predefined by the extended list of factors, which cause the degradation, disturbance 
and contamination of land. At the current stage, the approaches to land monitoring should be 
revised due to warfare in Ukraine, geospatial data infrastructure development, and integration 
to the global and European geospatial data infrastructure. The problems of the determination 
of sets of geospatial data and metadata at land monitoring and their compatibility was singled 
out. It is suggested to predefine the informational cooperation at land monitoring with state 
cadastres, geoportals, geoinformational systems and registers. The factors of contamination 
were analysed and the practicability of transferring of data within the national geospatial data 
infrastructure. 
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Introduction 
 
The current condition of land in Ukraine demands the timely exploration of changes, their evaluation, 
as well as the prevention and containing the negative effects. The studies conducted witnessed the 
negative tendencies of the alteration of quality of soil (Dorosh, Dorosh, & Fomenko, 2023), land 
squatting, including those used for nature protection, recreational and historical and cultural purposes, 
allocation of land in the shelterbelts of water bodies, and violation of rules and regulations of 
economic activities on such territories (Malashevskyi & Malashevska, 2021). The condition of 
windbreaks on agricultural land has not been explored, as well as the development, maintenance, and 
exploitation of amelioration systems. 
 
Obviously, land monitoring is important in terms of sustainable development, and elimination the 
consequences of warfare in Ukraine. Approaches to land monitoring should be adapted to the 
elimination of the consequences of warfare. At the same time, land monitoring as a constituent of 
environment monitoring should be integrated in the national, European, and global geospatial data 
infrastructure. 
 
The problems of the alteration of condition of land in the environment of warfare demands the 
improvement of the collection, processing, transferring, saving, and analysis of information. The 
optimization of approaches to land monitoring is getting more important. 
 
Method and Theory 
 
The analysis of approaches to land monitoring and its challenges was carried out in the study. One of 
important trends is the analysis of prospects and demands to geospatial data infrastructure 
implementation into the land monitoring system of Ukraine. The working hypothesis is, the revision 
of existing approaches to land monitoring in the context of the development and implementation 
geospatial data infrastructure will allow to increase the effectiveness of land monitoring, and consider 
the challenges of today, especially the consequences of warfare in Ukraine. 
 
Using the GIS in land monitoring allows to analyse the changes of land use more precisely and 
facilitates the rational management and use of land resources (Wei, 2024). Full, actual and accurate 
geospatial data is important for managerial decision making on land use and land protection 
(Malashevskyi et al., 2021). 
 
The study is based on the legal and organizational principles of the creation, functioning and 
development of the national geospatial data infrastructure (Verkhovna Rada of Ukraine, 2020), 
standards of the International Standard Organization (ISO), Open Geospatial Consortium and the 
INSPIRE data specification, and technical demands on the interoperability and compatibility of 
geospatial data sets and geoinformational services. 
 
The suggestions consider the positive practice of using the geospatial data for nature conservation 
(Casiano, 2023), costs reduction, correction of inaccuracies, duplication, increasing the effectiveness 
of data collection and management by the development of geospatial data infrastructure (Bello, 2024). 
 
Results 
 
According to the legislation of Ukraine, land monitoring is a system of observation of the condition of 
land aiming at the timely determination of changes, their evaluation, and prevention and containing 
the negative processes (Verkhovna Rada of Ukraine, 2002). The main tasks of land monitoring are 
forecasting the ecological and economic consequences of land degradation aiming at the prevention or 
removing the negative processes (Verkhovna Rada of Ukraine, 2002).  
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Obviously, land monitoring is an activity with geospatial data as defined by the legislation of Ukraine 
(Verkhovna Rada of Ukraine, 2002). It is worth mentioning, that the results of observation and 
measurements of the condition of the environment and other parameters of ecosystems are in the list 
of the sets and types of geospatial data of the national geospatial data infrastructure (Verkhovna Rada 
of Ukraine, 2020). However, at the moment, the content and order of land monitoring does not 
predefine the process of creation of geospatial data and metadata. It was predefined, that on the basis 
of the national complex observation system "national, regional, and local bank of data on the 
condition of land and soil" is created (Verkhovna Rada of Ukraine, 2003). 
 
A number of tasks arises in the context of the study. First, the sets of geospatial data and metadata 
should be defined. Second, their compatibility should be ensured.  
 
At the moment, basic, periodical and operational observations of the condition of land are predefined 
by the extended list of factors, which cause the degradation, disturbance and contamination of land. 
For example, the process of contamination has "traditional sources": industry, transport, agriculture, 
etc. As the result of warfare, the contamination from the demolition of buildings and structures, 
destroyed vehicles and equipment, etc. is present; land mines are also a problem (Fig.1). 

 
Figure 1 Processes causing land contamination. 
 
Considering the abovementioned, there are preconditions for the wide informational cooperation 
within the national geospatial data infrastructure (Fig. 2). Land monitoring should predefine the 
informational cooperation with state cadastres (State Land Cadastre, City-planning Cadastre, State 
Forest Cadastre, State Cadastre of Nature Conservation Territories and Objects, etc.), and geoportals 
(for example, the National Geospatial Data Infrastructure), geoinformational systems as the 
informational systems, intended for the activities with geospatial data and metadata, and a number of 
registers, for example, the register of strategic ecological evaluation, register of territories, 
contaminated or possibly contaminated with unexploded ordnance, etc. It is all about the creation, 
update, saving, and publication of geospatial data and metadata. 
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Figure 2 Informational cooperation at land monitoring. 
 
Thus, the creation and using the geospatial data of the national geospatial data infrastructure is 
ensured on the principles of compatibility, i.e. the elimination of non-productive costs at the 
integration of data from various sources, which address the same objects or territory. 
 
Conclusions 
 
The study approves the practicability of the implementation of geospatial data infrastructure into the 
process of land monitoring in the current conditions of Ukraine. At the current stage, the approaches 
to land monitoring should be revised due to warfare in Ukraine, geospatial data infrastructure 
development, and integration to the global and European geospatial data infrastructure. Approaches to 
the collection, processing, and distribution of data on the geospatial objects within land monitoring do 
not comply with the current needs, which does not allow the government and local authorities, legal 
entities and individuals to effectively make decisions on land use and protection. 
 
The analysis of the legislation in effect was carried out, and as the result, it was stated that at the 
current stage, the normative and legal regulation of the process of creation of geospatial data and 
metadata is necessary at land monitoring considering the demands of today on the content, methods 
and periods of observation. 
 
The problems of the determination of sets of geospatial data and metadata at land monitoring and their 
compatibility was singled out. 
 
It is suggested to predefine the informational cooperation at land monitoring with state cadastres, 
geoportals, geoinformational systems and registers. With the example of land contamination, the 
factors of contamination were analysed and the practicability of transferring of data within the 
national geospatial data infrastructure. 
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