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SUMMARY 

 
 

The article substantiates the conceptual principles, methodology, and innovative approaches to 

creating a register of especially valuable nature conservation objects. The authors have analyzed in 

detail the informational and legal framework for the creation of the State Register of Especially 

Valuable Lands. The possibility of using mobile 3D scanning in order to collect information for the 

creation and filling of the State Register of Especially Valuable Lands was considered. An example of 

performing SLAM scanning of the territories and objects of the nature reserve fund of national 

importance is given, using the example of The Botanical Garden of the National University of Life 

and Environmental Sciences of Ukraine, with a total area of 47.5 hectares. The advantages of mobile 

laser scanning of similar objects in creating a register of particularly valuable nature conservation 

areas using SLAM and 3D scanning technology have been established. 
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Introduction 

 

There is no doubt about the relevance of creating a register of especially valuable lands (hereinafter 
referred to as EVL). In accordance with Article 150 of the Land Code of Ukraine (Land Code, 2001), 
nature reserve and other nature conservation lands are also included in the composition of the EVL. 
They are characterized by high natural value, serve as a basic component of the ecosphere, are a 
framework of ecological sustainability of territories, and play an important role in ensuring ecological 
balance.  
 
In Ukraine, the area of territories and objects of the nature reserve fund was 2.8 million hectares, or 
4.8% of its territory (Resolution of the Council of Ministers of the Ukrainian SSP, 1989). At the same 
time, existing approaches to creating and maintaining a register of territories and objects of the nature 
reserve fund are based on outdated technologies and approaches, and usually represent "dry" 
statistical data about the name of the protected object and its location, area, land user and the decision 
of the relevant body according to which the protected object was created. 
 
The authors consider the use of SLAM and 3D scanning technologies as one of the innovative 
directions of modernization and increasing the efficiency of protection of territories and objects 
of the nature reserve fund, since these methods take into account modern needs in the 
management, monitoring, and protection of natural objects and meet actual challenges and 
international standards of protection environment, in particular within the framework of such 
initiatives as the European ecological network Natura 2000. First of all, these technologies allow 
to visualize these same nature conservation objects and territories, create their highly accurate 
three-dimensional models, interactive platforms that can be easily integrated with other 
geoinformation systems (State Land Cadastre, Geoportal of the national infrastructure of 
geospatial data, etc.), and will contribute to the involvement of a wider range of participants in 
the process of preserving natural heritage. 
 

Method 

 

In Ukraine, there are few studies of issues related to the creation of the registry of EVL. Among the 

latest scientific studies of domestic scientists regarding the investigated problem, the justification of 

the algorithm for the formation of an information database about the city of Kyiv's EVL as a whole 

and, in particular, at the level of administrative districts draws attention the most siginificantly 

(Novakovskyi L., Oleschenko L., 2009). Separate scientific-methodical regulations regarding the 

formation of the register of EVL at the regional level are considered in works (Yevsyukov T., 

Krasnolutskyi O., 2014; Yevsyukov T., Kovalenko A., 2013). 

 

With the intensive development of 3D modeling technologies and geodetic equipment, mobile 

3D scanning (SLAM – Simultaneous Localization and Mapping) provides a better solution to 

the tasks of three-dimensional modeling of objects. The ability to quickly and accurately collect 

data on terrain relief, construction objects and infrastructure in real time based on automated 

and high-performance laser scanning systems became the main impetus of the presented 

research (Kovtun et al., 2024). Since the SLAM technology is relatively new, the possibilities 

of applying it to solve issues in the fields of geodesy and land management have not been 

sufficiently explored. 

 

The best option for entering information about new buildings, reconstruction of existing buildings, 

parks, cultural and tourism attractions is to create a 3D model of them with the help of laser scanners 

(Panfilova et al., 2020; Puente I. et al., 2013, Savchyn et al. 2023). 

 

A critical analysis of the latest scientific research and publications related to the study of EVL, the 

application of 3D scanning to solve problems in the field of geodesy and land management allows us 

to state that in Ukraine the issues related to the creation of the State Register of EVL using 3D 

scanning and its integration with KRS remain insufficiently elaborated.  
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In our opinion, the method of creating a register of especially valuable nature conservation objects 

involves three main stages. At the first stage, geodata is collected using a mobile 3D scanner.  

 

The second stage involves processing the data in specialized software and creating a detailed cloud of 

points. At the final – third stage, a single register is formed based on the processed data, which 

includes detailed 3D models of nature conservation objects, their geographic coordinates, area, and 

other important information.  

 

In the future, such a register should be integrated with other state cadastres and databases to ensure 

the relevance and availability of information. 
 

Examples 

 

The Land Code of Ukraine, the Law of Ukraine "On the Nature Reserve Fund of Ukraine", and 

Decrees of the President of Ukraine on the creation of the nature reserve fund serve as the legislative 

and normative legal basis for the creation of the register of territories and objects of the nature reserve 

fund. If we were to speak about the informative basis, in our opinion, it is necessary to consider land 

management projects regarding the organization and establishment of boundaries of the territories of 

the nature reserve fund and other nature conservation purposes and the results of scanning these 

objects and building their high-precision three-dimensional models. 

 

The M. M. Hryshko National Botanical Garden, located in Kyiv, was chosen as the research object. 

The Botanical Garden of the National University of Bioresources and Nature Management of Ukraine 

is a part of Holosiiv Forest, which is an educational unit of the National University of Bioresources 

and Nature Management of Ukraine. Its total area is 47.5 hectares. According to all criteria, this 

object falls under the definition of EVL (Kolesnichenko O., Sliusar S., 2007; Oleksiichenko N. Et al., 

2015). 

 

Since the territory of The Botanical Garden is quite large, using the ALPHAGEO SLAM 100 device 

was the right solution to scan the entire territory. This technology helps to study the desired territory 

or space much easier and faster (Kovtun et al., 2024). 

 

Employees of Geofix LLC scanned a 10-hectare land plot in February 2024 as part of a cadastral 

works project. 

 

One of the advantages of using the ALPHAGEO SLAM R100 scanner was a significant reduction in 

the time of field work for about 50 minutes (Fig. 1), which is an order of magnitude faster than 

performing the same amount of work offered by the classic method involving surveyors and using an 

electronic total station, GNSS receiver, and laser roulette. 
 

 
Figure 1. Scanning the territory of The Botanical Garden with the  

ALPHAGEO SLAM 100 3D scanner 
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For data binding, 6 reference points were laid, which were transformed into the spatial local 

coordinate system MSC80, which is established for geodetic and topographic works during 

engineering searches, construction and operation of buildings and structures, land demarcation, 

cadastre management and other special works. 
 

 
Figure 2. RGB point cloud. 

 
Reference points were fixed on horizontal planes, which were coordinated using the GNSS receiver. 
Camera processing was performed in LIXEL STUDIO software. The time of camera data processing 
was 1 hour 45 minutes. According to the processing results, a detailed point cloud was obtained in 
LAS format with RGB coloring (Figs. 2). 
 
Conclusions 

 

The development of the State Register of EVL must be considered one of the most important and 
preventive measures to ensure EVL protection and safe use in the conditions of the ever-increasing 
anthropogenic load on land resources.  
 
Under such circumstances, the preservation of valuable productive lands is a priority area of the state's 
activity. It is promising to use the method of mobile 3D scanning to collect information about EVL. 
 
The significant advantage of using SLAM is reducing the time and completeness of the performed 
shooting. 
 

The obtained point cloud is determined with sufficient density and accuracy to serve for the creation 

of a topographic plan on a scale of 1:500 with regulatory accuracy. 
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