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Abstract  
The article defines that the land inventory allows to form land plots of state and communal property, to fill the 

State Land Cadastre with information about objects and subjects of land relations and to eliminate existing errors. 

The aim of the article is to improve the procedure of conducting the land inventory in Ukraine, taking into account 

modern technologies within the current regulatory framework. The methodology of land inventory using modern 

technologies has been developed, which includes the following components: surveying of the inventory object, 

topographic and geodetic works, vectorization of its territory using remote sensing data, project works, creation of 

a consolidated inventory plan, development of technical documentation, its state expertise, adjustment and 

approval, entering data into the State Land Cadastre. It is established that an effective method of implementation 

of topographic and geodetic works during updating of the cartographic materials is a combined method, which 

includes the use of aerial images with simultaneous geodetic surveying of complex areas. The use of 

geoinformation technologies and remote sensing data is allowed to optimize the duration and frequency of land 

inventory. In particular, the classification of land should be performed in the attribute tables. Ways to solve 

problems of protection and rational use of the lands of the inventory object have been developed. They include 

registration of land plots without cadastral numbers; control of compliance of land and environmental legislation, 

taking into account the results of land inventory for updating statistical cadastral information and making changes 

of the State Land Cadastre data. 
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Introduction 
The revelation and functioning of the land market, especially agricultural land, requires its regulation 

by the state – accounting for quantity and quality, protection of land and their rational use. Therefore, 

one of the important measures is to fill the geographic information system of the State Land Cadastre 

with reliable and complete information about the objects and subjects of land relations and to eliminate 

existing errors as a result of a continuous land inventory. At the same time, the location of land plots, 

their boundaries, sizes, legal status and restrictions are established, lands that are not used, used 

irrationally or not for their intended purpose are identified, and their qualitative characteristics are 

established.  

According to the decentralization of power in Ukraine, the creation and future increase of territorial 

community areas through their unification, land inventory becomes one of the key factors of their further 

success and development, planning and receipt of funds to the local budget from land tax and land rent 

depends on condition and amount of land the community will receive. It is possible to form land plots 

of state and communal property on the basis of land inventory materials.  

The vast majority of countries in the world have 4 stages of lands inventory: determining current land 

use conditions, preparing a base map, deciding on land use categories collecting current land use data, 

preparing the current land use map (Land Use…, 2005). Computerized Land Information Systems (LIS), 

based on GIS, are widely used at all stages to manage and analyze a large number of data on the use of 

land resources, perform statistical and spatial processing, create the necessary information products in 

the form of maps, as well as tabular and textual reports for the management decision-making (Sombroek 

W.G.; Antoine J., 2000; Udovenko et.al., 2020). Typical methods for the determination of the current 

state of land use are modern technologies, such as: terrestrial geodetic survey methods for urban 

development, aerial photography and space survey data for rural areas and country estates (Land Use…, 

2005; Lowry, 2006; Ramteke et. al., 2018). 

Problems of improving the State Land Cadastre and land inventory in Ukraine have been studied in the 

works of domestic scientists (Кондратенко, 2019; Дорош, 2015; Лакатош, 2013; (Мартин, 2012; 

Нестеренко, Бідун 2013; Bavrovska, Boryskevych, 2017), where researchers note that the information 

function of the inventory is one of the main, as it ensures the reliability of information on land. The 

inventory results later become the basis for making many management decisions, and most importantly 

– financial decisions.  
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Despite the above, today there is no unambiguous view on the essence of land inventory as a form of 

obtaining (updating, adjusting) information on the state of land tenure and land use, which is entered in 

the State Land Cadastre of Ukraine.  

 
Methodology of research and materials 
Therefore, the aim of the article is to improve the procedure of conducting the land inventory in 

Ukraine, taking into account modern technologies within the current regulatory framework. 

The following tasks were set for achieving this goal: 

1. to analyze the existing regulatory framework of land inventory in Ukraine; 

2. to study the technological process of land inventory in Ukraine; 

3. to form a methodology for conducting land inventory works using modern technologies on the 

example of the territorial community; 

4. to develop recommendations for the rational use of the land inventory object. 

The object of study is the land resources of the territorial community. 

The article uses methods of analysis, synthesis and generalization of regulations, scientific literature, 

land management documentation for land inventory and statistics. 

 
Discussions and results 
In Ukraine works on land inventory are carried out according to the "Procedure for conducting land 

inventory and recognizing some resolutions of the Cabinet of Ministers of Ukraine as invalid " (Про 

затвердження Порядку …, 2019).  

To conduct the land inventory of the territorial community, the customer (local government) enters into 

an agreement with the contractor to develop technical documentation, which reflects the cost and timing 

of work, which should not exceed six months since the signing a contract. 

The contract is also accompanied by an estimated budget and terms of reference for land inventory work, 

which is issued by the customer, approved by the contractor and includes: basis for work, purpose of 

work, brief description of the object, initial data for work, requirements for technical documentation, 

expected results and the order of works realization, materials which are provided after the termination 

of works, the order of delivery of the developed technical documentation.  

The general procedure for conducting a community land inventory is shown in Figure 1 and it consists 

of 4 main stages (Про затвердження Порядку …, 2019): survey stage, topographic and geodetic stage, 

design, seach and approval stage and approval of technical documentation on land management for land 

inventory. Geographic information technologies are used for fast and high-quality source data 

processing, as well as inventory of objects. The advantage of using GIS is that the creation of graphic 

materials significantly increases the accuracy of drawings, in addition, electronic cartographic materials 

can be used an unlimited number of times to reproduce both the general drawing and fragments, to 

overlap some drawings on others.  

The first stage of the land inventory procedure is survey work, which includes collection and analysis 

of initial data for land inventory (materials from the State Fund of Land Management Documentation, 

planning and cartographic materials, etc.) and field survey of the inventory object by the executor. The 

results of the work performed are presented on a working inventory plan, which is based on the next 

cadastral plan or other planning and cartographic materials within cities and towns – at a scale of not 

less than 1: 5000, within rural settlements – at a scale of not less than 1: 2000, within the territories 

defined as formation of the territory and establishment of village borders, settlement councils by the 

projects – in scale not less than 1: 10000, within districts – in scale 1: 25 000, with indication of borders: 

object of inventory; administrative-territorial units that are part of the object of inventory; territories 

defined by projects of territory formation and establishment of city, settlement, village councils borders; 

lands of all forms of ownership; land plots included in the State Land Cadastre; restrictions 

(encumbrances) in the use of land.  
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Fig. 1. Stages of land inventory 

 

Based on modern experience of topographic and geodetic works, the most effective method of updating 

the cartographic basis is a combined method, which includes the use of aerial photography materials 

with simultaneous instrumental geodetic survey of the most complex areas that require a more detailed 

image.  

The technological process of creating an orthophoto is shown in Figure 2, which schematically shows 

the transformation of individual images into a single orthophoto. 

 

 
Fig. 2. Technological process of creating an orthophotoplan 

 

A detailed list of works while creating an orthophotoplan is shown in Figure 3.  

 

 
Fig. 3. Stages of creating an orthophotoplan 

 

At the first stage of an orthophotoplan creation common points of pictures are found and elements of 

mutual orientation of pictures of a route are defined by these points. The result of the stage is a sparse 

cloud of common points in the 3D space of the model and data on the orientation of the camera, which 
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serves only to visually assess the quality of image alignment. In the second stage, a dense cloud of points 

is constructed based on the camera positions and images at the time of taking photos. The third stage is 

a three-dimensional polygonal model that describes the shape of an object based on a dense cloud of 

points. Sometimes it is possible to proceed the construction of a height map, refusing the construction 

of a polygonal model. The choice of cartographic projection is obligatory. At the final stage, the 

orthophotoplan is projected on the surface specified by the user, it can be a height map or a polygonal 

model. 

In order to link aerial photography materials to the area, as well as to determine or clarify the boundaries 

of land plots, restrictions (encumbrances) in their use and lands, field geodetic works are performed in 

order to obtain the coordinates of the survey base points. The starting points of the state geodetic network 

are the nearest permanent stations. The points of the shooting base are temporarily fixed on the ground 

with cross-shaped marks, which are located on the scheme of the plan basis (Fig. 4). 

 

 
Fig. 4. Scheme of the plan basis with points of geodetic network 

 

The coordinates of the shooting base points are determined by satellite methods using GPS receivers. 

Observations were performed only by static method, by separate sessions. The duration of the sessions 

while determining the points of the shooting base is minimum 20 minutes. The recommended number 

of observed satellites is minimum four, during the study their number averaged 8-9. The measurement 

results are shown in Table 1.  

Table 1 

Data of route mean square deviations (RMS) of the planned basis 

Point RMS by X, m RMS by Y, m RMS by H, m RMS by XY, m 
61a 0.012 0.012 0.015 0.013 

62 0.011 0.012 0.014 0.012 

59 0.010 0.009 0.019 0.014 

74a 0.010 0.009 0.018 0.014 

57 0.010 0.009 0.019 0.014 

55 0.010 0.009 0.018 0.014 

56 0.011 0.012 0.018 0.013 

73a 0.010 0.009 0.014 0.014 

58 0.010 0.009 0.020 0.014 

60 0.010 0.012 0.019 0.014 

 

Survey of complex areas is performed tacheometrically using tacheometers or satellite methods. Survey 

of the homestead’s boundaries, industrial and socio-cultural facilities and engineering networks was 

performed by satellite using GPS receivers. Satellite observations were performed from the base station 

in Stop and Go mode and in RTK mode, with separate sessions at each static point for at least 5 minutes, 

the number of satellites observed is minimum 7. Kinematic measurements were performed at an average 

speed of 6 km / year with a data resolution of 2 s. During the topographic and geodetic works, land plots 

were also inspected for the presence and / or absence of power grids with a voltage of 0.4 kV and more, 

main pipelines and other objects with special creation and protection conditions were also inspected.  
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To ensure the reflection required accuracy for the account area accepted unit of the deviation of land 

plot boundaries turning points relative to the nearest points of the state geodetic network should not 

exceed (Про затвердження Порядку …, 2019):  

- in cities Kyiv, Sevastopol and cities of regional subordination – 0.1 meters;  

- in other cities and towns – 0.2 meters;  

- in villages – 0.3 meters;  

- outside the settlements – 0.5 meters.  

During the land inventory, the area of the land plot is indicated up to 1 sq. meter, taking into account the 

deviation of the plan scale in the case when the coordinates of the boundary turning point are determined 

with an accuracy of 0.01 meters.  

Then design and survey works are carried out in order to process the data of topographic and geodetic 

works, create a geodatabase and perform vectorization of objects in the inventory area. All lands are 

subject to classification by purpose, availability of title documents for land, form of ownership, others 

and by entering the necessary information in the attribution tables in the process of vectorization, which 

allows to optimize the work when performing land inventory. The result of land inventory is a 

consolidated inventory plan (Fig. 5).  

 

 

 

Legend 

 
Fig. 5. Fragment of a consolidated inventory plan 

 

The consolidated inventory plan draws the boundaries of (Про затвердження Порядку …, 2019):  

- land plots provided for ownership (usage);  

- land plots not provided for ownership (usage);  

- land plots used without documents certifying the right to them, or not for the intended purpose;  

- existing restrictions in the use of land;  

- unclaimed land shares (“pais”/land units);  

- land plots (lands) of deseased heritage;  

- lands;  

- water bodies and hydraulic structures;  

- irrigated and drained lands.  

Appropriate summary tables are created. An example of a consolidated comparative table of data 

obtained as a result of land inventory and according is given in Table 2.  

  

- the boundary of the territorial community; 

- land plots that are not provided for ownership or usage; 

- land plots with the cadastral number that are not provided for 
ownership (usage); 

- land plots without the cadastral number that are not provided for 
ownership (usage); 

- land plots that are used without documents certifying the right for 
them; 

- the quarter boarder; 

- arable area; 

- pastures; 

- hayfields; 

- shrub vegetation of natural origin; 

- swamp; 

- natural watercourses (rivers and streams); 

- pond; 

- farmyard; 

- the boundary of land plots according to the results of inventory; 

- road without the hard surface; 

- road with the hard surface; 

- land of streets, boulevards, embankments, squares; 

- the boundary of the coastal protection zone around (along) the 
water bodies; 

- the protection zone around (along) the transport object; 

- the protection zone around (along) the object of the energy system. 
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Table 2 

Consolidated comparative table of data obtained as a result of land inventory and accounting 

No. Land title 

Area according 
to land 

accounting 
reports, ha 

Area according to 
the data obtained 
as a result of land 

inventory, ha 

Variance, ha 

1 Arable 89.5468 55.6602 -33.8866 

2 Perennial plantings 31.9000 - -31.9000 

3 Hayfields 72.4000 109.2611 36.8611 

4 Pastures 38.3000 38.9664 0.6664 

5 Land under agricultural and other farm 

buildings and yards 
12.5430 14.7912 2.2482 

6 Other forest plantings 1.8765 0.4530 -1.4235 

7 Shrub vegetation of natural origin 30.0986 27.8946 -2.2040 

8 Land for housing 57.1342 84.9875 27.8533 

9 Lands under socio-cultural facilities 1.7309 3.5183 1.7874 

10 Land under buildings and structures of 

transport 
0.0123 0.0100 -0.0023 

 

The fourth stage is the creation of an electronic document containing information on the results of land 

management and land valuation in electronic form in XML format (in the case of state or communal 

land formation), approval of the developed technical documentation and its state examination. Together 

with the positive conclusion of the state examination, the technical documentation is submitted for 

approval, followed by tansmission in paper and electronic forms to the territorial body of the State 

Geocadastre for entering data into the State Land Cadastre.  

On the basis of the received data of land inventory the decisions of land protection and rational land use 

of inventory object are developed, the recommendations concerning the following can be the examples:  

1. Registration of land plots without cadastral numbers in the State Land Cadastre by owners / users of 

land plots, in order to prevent the imposition of land plots on adjacent land plots when registering the 

ownership of new land plots.  

2. Carrying out explanatory works with land users who use land plots without documents certifying the 

right to them, regarding their registration of the right to land plots according to the current legislation of 

Ukraine.  

3. Monitoring compliance of land and environmental legislation, land use and protection by local 

governments and state administrations. 

4. Using the results of land inventory when updating statistical cadastral information and making 

changes to the State Land Cadastre by the departments of the State Geocadastre. 

5. Taking into account the results of land inventory when making decisions related to land issues and 

changes in the legal status of land by local governments. 

 
Conclusions and proposals 
Summarizing all the issues, we can say that: 

1. In order to update the data on the land community fund, it is advisable to conduct a land inventory 

every 3-5 years.  

2. In order to improve the procedure for conducting land inventory, local governments and executive 

authorities need to take urgent measures for the organized implementation of works and ensuring their 

proper funding.  

3. In order to simplify the procedure for conducting land inventories, it is necessary to update the 

cartographic basis, as well as to develop general plans and projects for the establishment and restoration 

of settlements and territorial communities’ boundaries.  

4. Issue is to update the data on the accounting forms for the number of lands based on the results of the 

inventory and update the Land Books, most of which do not meet current requirements. New forms of 

statistical reporting should include information that is missing or partially not collected in the State Land 

Cadastre system. Codes of economic activities and statistical codes of economic entities organizational 

forms are completely absent, which leads to obtaining them from other sources and conducting 

significant research. Today it is necessary to make changes to the information base of the electronic 

document in XML format in terms of inputting this information.  
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5. In order to increase the accuracy of the land inventory, there is a need to inform the public about it. 

After all, one of the problems of inventory is the lack and insufficiency of information on title documents 

for land plots.  

The given methodology of modern technologies application at inventory of territorial communities’ 

lands will allow to reduce financial, time and resource expenses for carrying out and realization of the 

further data actualization on resource potential of communities.  
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