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SUMMARY 

 
 

Geographic information systems serve as an effective tool for combining a large array of spatial data 

and building models that allow them to be used in determining the boundaries of administrative-

territorial units. The list of sources of information on various spatial layers for establishing (changing) 

administrative-territorial units (villages, towns, cities and districts in cities) is considered, taking into 

account various factors. The author distinguishes groups of spatial analytical information necessary 

for establishing (changing) the boundaries of administrative-territorial units: boundaries of a 

settlement according to the StateGeoCadastre, according to urban planning documentation, according 

to land management documentation, boundaries of land parcels, orthophotomaps for accurate 

boundary establishment. An example of GIS application in spatial combination and display of 

information and analytical layers for analysis, modeling and search for the best solution for the 

implementation of the project boundary of a rural settlement is demonstrated. 
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Introduction 

 

The establishment and modification of the boundaries of administrative-territorial units are crucial 

aspects of territorial planning, significantly impacting the socio-economic development of regions. 

The delineation of village, township, city, and urban district boundaries takes into account various 

factors, including demographic changes and infrastructure development. According to the State 

Statistics Service of Ukraine, as of 2022, the number of administrative-territorial units is as follows: 

territorial communities – 1,469; cities – 461; urban districts – 108; urban-type settlements – 881; rural 

settlements – 28,369 (State Statistics Service of Ukraine 2022). According to the State Service of 

Ukraine for Geodesy, Cartography, and Cadastre, as of 2024, the completeness of information in the 

State Land Cadastre regarding the established boundaries of administrative-territorial units amounts to 

only 36% of their total number (State Geocadaster 2024).  

 

Land management projects for establishing (or changing) the boundaries of administrative-territorial 

units, in accordance with Ukrainian legislation, are a type of land management documentation aimed 

at creating a fully functional living environment and favorable conditions for their territorial 

development. These projects ensure the efficient use of territorial potential while preserving natural 

landscapes and historical-cultural value, taking into account the interests of landowners, land users, 

including tenants, and approved urban planning documentation. Establishing the boundaries of 

settlements is essential for decision-making related to land management, land rent collection, property 

issue resolution, and attracting investments. Legislative changes are needed to establish certain 

boundaries within settlements, enabling the implementation of projects in areas affected by military 

actions or with large land areas. 

 

Despite the importance of establishing (or changing) the boundaries of administrative-territorial units for 

the exercise of local self-government powers, the process of changing these boundaries is complex and 

multifaceted, requiring the consideration of various factors. According to Article 173 of the Land Code of 

Ukraine, land management is tasked with establishing and modifying the boundaries of administrative-

territorial units, taking into account the general plans of settlements. Articles 25 and 46 of the Law of 

Ukraine "On Land Management" specify that land management documentation includes the project for 

establishing (or changing) the boundaries of administrative-territorial units. In accordance with Article 24 

of the Law of Ukraine "On Land Management," the norms and rules in the field of land management 

establish a set of qualitative and quantitative indicators and parameters that regulate the development and 

implementation of land management documentation, considering environmental, economic, social, 

natural-climatic, and other conditions (Law of Ukraine, 2003). The norms and rules for developing such 

documentation have not been established. Currently, there is no methodology, instruction, approach, or 

practical recommendations from the relevant executive body that implements state policy in the field of 

national geospatial data infrastructure, land relations, land management, and the State Land Cadastre, as 

outlined in Article 23 of the Law of Ukraine "On Land Management," for developing land management 

projects regarding the establishment (or modification) of administrative-territorial unit boundaries. Even in 

the presence of legal ambiguities, the need to establish (or change) these boundaries is evident and requires 

the search for solutions that incorporate modern technological approaches for their implementation. One 

such solution today is the use of Geographic Information Systems (GIS), which enable the creation of 

accurate spatial models, helping to determine the most optimal boundary modifications and assess their 

impact on territorial development.  

 

Method and Theory 

 

To justify the use of Geographic Information Systems (GIS) in defining the boundaries of 

administrative-territorial units, various scientific methods were employed, including monographic, 

analytical, and generalization approaches. The monographic method involved analyzing previous 

research on the establishment (or change) of the boundaries of territorial communities and settlements 

during the development of relevant land management documentation and the application of GIS 

(Dorosh et al. 2018; 2022; Dorosh et al. 2019; 2023; Kharytonenko et al. 2022; Derkulskyi 2024). The 

analytical method enabled a detailed examination of GIS spatial layers and the process of establishing 
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the boundaries of administrative-territorial units (Certificate 2024). Additionally, modeling and multi-

criteria analysis methods were employed to more accurately determine the boundaries of 

administrative-territorial units and apply GIS. The generalization method helped consolidate practical 

results, using the example of one of the rural settlements within the Dmytrivka territorial community 

in the Bucha district of Kyiv region.  

 

Results 

 

The land management project for establishing (or changing) the boundaries of administrative-

territorial units is carried out, among other purposes, to ensure effective management of the natural 

resource potential of territories. When designing the boundaries of a settlement as outlined in the 

general plan, discrepancies often arise between the proposed boundary and the contours of land 

parcels owned or used by landowners, land users, and the existing restrictions that define the land use 

regime. This necessitates considering the impact on the legal status of the territory, the rational use of 

land resources, and the sustainable development of the area, especially in cases of potential conflict 

between urban planning and land management documentation. This information provides a 

comprehensive data set that can significantly enhance the process of establishing (or changing) 

settlement boundaries and serve as a reliable foundation for spatial analysis and decision-making in 

the context of delineating settlements.     

 

When establishing (or changing) the boundaries of a settlement, it is essential to consolidate information 

from various sources regarding the boundaries of other administrative-territorial units and objects. The 

primary criteria for this information should be accuracy, objectivity, maximum possible completeness, and 

systematization. Sources of such information include official publications and reports from various state 

and local government bodies that possess data on administrative boundaries, as well as the boundaries of 

landowners and land users within the relevant settlement. The official website of the State Service of 

Ukraine for Geodesy, Cartography, and Cadastre displays conditional boundaries of land plots owned or 

used by landowners, as well as the boundaries of administrative-territorial units such as villages, towns, 

cities, districts, and regions on the Public Cadastral Map. Local self-government bodies in charge of land 

resources and urban planning documentation possess land management and urban planning documentation 

on the boundaries of villages, towns, cities, united territorial communities and land parcels within their 

territories. Such land management and urban planning documentation includes land management projects 

for establishing (changing) the boundaries of administrative units, projects for the formation of territories 

and establishing the boundaries of village and town councils, master plans of settlements, land 

management schemes, feasibility studies of land, use and protection of administrative units. An important 

source of information is an orthophotomap, which serves as a cartographic basis for creating schemes of 

territorial community boundaries and reconnaissance drawings. The orthophotoplan should be made for 

the buffer zone of the surveyed boundaries of the settlement, based on the current state of the territory, no 

later than 5 years before the start of the development of the relevant land management project (The Cabinet 

of Ministers of Ukraine, 2003).   

 

Thus, when establishing the boundaries of a settlement, we propose the following groups of spatial 

analytical information: 

• the boundaries of the settlement according to the State Geocadastre in the State Land 

Cadastre; 

• the boundaries of the settlement according to urban planning documentation (master plan);  

• boundaries of the settlement according to land management documentation; 

• boundaries of other administrative-territorial units based on land management documentation. 

 

The spatial combination and display of the above-mentioned information layers is possible with the 

help of geographic information systems for their further analysis, modeling and search for the best 

solution for the implementation of the project boundary of the establishment (change) of a settlement. 

The corresponding scheme of groups of information and analytical layers will have the following 

structure based on the available materials on the example of a reconnaissance drawing of the potential 
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boundary of the territory of a rural settlement of the Dmytrivka rural territorial community of the 

Bucha district of the Kyiv region of Ukraine. With the help of information and analytical layers, the 

areas of the project boundary characterized by potential risks were identified and the boundary of the 

rural settlement was designed (Figure 1).   

 

 
Figure 1. An example of GIS application in spatial combination and display of information and 

analytical layers for analysis, modeling and search for the best solution for the implementation of the 

project boundary of a rural settlement. 

 

Conclusions 

 

The optimal establishment of boundaries ensures effective management of territories, balanced 

distribution of resources and contributes to the socio-economic development of local communities. 

This allows for a balance between the need for development and the preservation of natural resources, 

which is especially important in the face of modern challenges such as urbanization, migration, 

environmental degradation, etc. Thus, the issue of establishing and changing the boundaries of 

administrative-territorial units is an important tool for strategic development of territories aimed at 

ensuring the sustainability and harmonious development of both urban and rural communities. The 

use of a geographic information system allows to integrate spatial data and combine different 

boundaries when establishing the boundaries of settlements, achieving an optimal and accurate result. 
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