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SUMMARY 

An approach to the creation/use of a thematic set of computer information characterizing the 
objects of the country's natural reserve fund as a component of its national geospatial data 
infrastructure (NGDI) are presented. It is defined as a modern geoinformation resource and, 
at the same time, a cartographic service of wide application, implemented by means of 
geographic information systems (GIS) with web-mapping functions based on geoportal 
technology (for the possibilities of use). 
The most important factors that gave a real impetus to the creation of geospatial data 
infrastructures with the possibility of conducting geoinformation mapping based on them are 
highlighted: a constant increase in the amount of data that describes various components of 
reality (including those related to environmental protection activities); rapid development of 
the Internet; further improvement of the functionality of the software, which belongs to the 
class of GIS. 
The requirements for data sets, which reflect the features of nature conservation areas in the 
structure of the NGDI, are indicated. Their specificity is indicated, which unambiguously 
identifies the relevant objects and territories of the NRF in the country through the elements 
of the geometric (spatial) component. 
A well-established algorithm for mapping NRF based on NGDI has been developed. 
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Introduction 
The relevance of research on the nature reserve fund (NRF) of Ukraine is related to the need for the 
existence and use within our country of multifaceted and multifaceted modern information that will 
fully, accurately and reliably characterize the relevant objects and territories. Visualization of various 
characteristics of NRF, which have a special nature conservation, aesthetic, scientific, recreational and 
other value, selected for the purpose of preserving the natural diversity of landscapes, the gene pool of 
animal and plant life, maintaining the general ecological balance, is the most optimal in combination 
with the use of the cartographic method and its capabilities through the functionality, first of all, of 
geographic information systems (GIS), which for some time have been the basis of geoinformation 
mapping as the automated creation / use of maps based on databases and knowledge of the real reality 
as a whole and by components. The effectiveness of geoinformation mapping of the NRF of Ukraine 
is reflected in cartographic models of various types and types based on the use of a significant variety 
of generated indicators as elements of their content. 
The development of software and technical tools, their capabilities for collecting, storing, analyzing 
and displaying the results of data processing (as GIS functions), as well as the emergence in the 
conditions of scientific and technical progress of a new class of geographic information resources – 
geospatial data infrastructure − makes possible the need for improvement the theory and practice of 
geoinformation mapping, which is considered in this work on the example of the development of data 
sets on the NRF of Ukraine as the basis of its spatio-temporal visualization. 
Method and Theory 
The basis of this research is the basic provisions of the general theory of geoinformatics and 
geoinformation mapping, put forward in the works of many foreign and domestic scientists, among 
which the works of Dueker, K. J. (Dueker, 1987); Antenucci, J. C., Brown, K., Croswell, P. L., 
Kevany, M. J. & Archer, H. (Antenucci et al., 1991); Kraak, M.-J. & Ormeling, F. (Kraak & 
Ormeling, 2003); Rudenko, L., Kozachenko, T. et al. (Rudenko et al., 2011), as well as the theory and 
methodology of geoinformational ecological-geographic mapping (Bondarenko, 2007) as an actual 
problem-oriented direction of modern thematic cartography, characterized by a variety of theoretical 
positions and specific content, in particular, within which a separate branch is enough environmental 
protection mapping for knowledge of objects and territories of NRF is fruitfully developing. A related 
publication (Bohdanets & Vlaev, 2014) also deserves special attention. 
The methodology of the work consisted of general scientific and special methods of scientific 
research chosen by the authors. The method of analysis and synthesis was used to study the existing 
experience of mapping the NRF of Ukraine. The information method and the classification method 
are necessary for distinguishing groups of information support for the formation of indicators in the 
creation of various types of cartographic works of its state, dynamics and development. The 
cybernetic method was used to systematize the primary knowledge about the objects and territories of 
the NRF in the form of a GIS database and its use in the methodical scheme for the development of 
individual maps. The method of geoinformation mapping was an effective tool for the direct creation 
of cartographic models based on the GIS functionality and the NGDI geoportal, which are visual 
spatio-temporal and concrete-scientific cartographic results of the study of the NRF. 
At all stages of the research, a systematic approach was applied, which is considered in interconnected 
aspects through the conceptual basis of the creation and use of developed cartographic works of the 
NRF of Ukraine, as well as as a scientific method of realizing the capabilities of computer 
technologies and effective practical organization of work on the creation of GIS of the NRF (as a 
dynamic information system) and based on GIS (when considering GIS as software with appropriate 
functionality); methodology and methods of developing individual cartographic models in GIS. 
Examples 
The analysis of the results of geoinformational mapping of the Nature Reserve Fund of Ukraine made 
it possible to single out several directions in the creation of cartographic works of the NRF. This is the 
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development of: separate electronic maps with interactive functions; specialized electronic works of 
NRF of the atlas type; geoinformation data sets for use as content elements of electronic maps (from 
analytical to complex). 
Based on one of the previous own publications (Bondarenko & Kyryliuk, 2021), one should point to 
national thematic developments at the national territorial level, in particular, to the Atlas of objects of 
the nature reserve fund of Ukraine (Grachov, 2020), which includes the same type (ascertaining by 
functionality ) of the map with the display of NRF objects using the method of localized icons, which 
is transformed to the method of areas when the scale of the map display is increased in the enlarged 
mode of its viewing. The advantages of this development are, first of all, the presentation of NRF 
objects according to the existing classification, as well as the availability of limited additional 
information from the database (due to its presentation in a pop-up window: name, year of creation), 
which indicates the simplest option for providing cartographic information about NRF through using 
the possibilities of integration of GIS functionality and web mapping tools. 
An important step in the presentation of information about the objects and territories of national level 
NRF for the implementation of the methodological principle of openness of data and metadata, which 
is implemented through the possibilities of public access to them, in the form of a corresponding 
thematic data set (On the national..., 2020) was carried out during its development in the structure of 
the national geospatial data infrastructure, which began to form in Ukraine in 2021. But as of the 
current moment, as the analysis of the geoportal (Nature Reserve Fund of Ukraine in the..., 2022) 
showed, the presented element of content characterizing the NRF and the holder of which is the 
Ministry of Environment of Ukraine is unclassified and contains limited basic and meta-information 
about the NRF of the entire territory of the country. 
The authors also have experience in the development of the geoinformational resource of the Regional 
Territorial NRF of Ukraine (Bondarenko & Kyryliuk, 2021). 
In general, the above provides grounds for conducting further research work with the aim of bringing 
such resources into the necessary compliance according to the developed criteria through the 
improvement of the issues of theory, methodology and practice of geoinformational mapping of the 
NRF of Ukraine based on the data sets of the NGDI of Ukraine. 
Results 
The constant increase in the amount of data that describes various components of reality (including 
those related to environmental protection activities), the rapid development of the Internet and the 
further improvement of the functionality of software belonging to the GIS class are the three most 
important factors that gave a real impetus to create geospatial data infrastructures and carry out 
geoinformational mapping based on them. 
The main motive for the development of NGDI is to ensure free and easy access to spatial information 
by state and commercial organizations, ordinary citizens, ease of information interaction between 
producers (owners / holders) and data users, the destruction of departmental information barriers, the 
impossibility of duplication of spatial data collection, more effective use of them. 
Today, a rather urgent issue is the definition of the structure and content of those sets of data and 
metadata that characterize the thematic component of the infrastructure (which logically includes the 
NRF of Ukraine), the features of cartographic visualization of thematic information in the context of 
the possibilities of full and comprehensive provision of the implementation of the goals of sustainable 
development of the country's territories in accordance with (State strategy of regional development for 
2021–2027, 2020), allocated by the UN back in 2015, including regarding the creation of a network of 
territories and objects of the nature reserve fund, under article numbers: 11 – sustainable development 
of cities and communities, 14 - conservation of marine resources, 15 - protection and restoration of 
terrestrial ecosystems, as well as implementation of current tasks related to the improvement of the 
process of nature management. 
The geoinformational resource of the NRF is formed from information arrays that are comparable to 
the mapping indicators of geographic maps, separated by content as independent data sets and such 
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that present the current state of the territories of the country's natural reserve fund and the degree of 
anthropogenic load on them; features and measures aimed at preventing the deterioration of the 
environment, including the functioning of the relevant infrastructure, while indicating its causes. 
The specificity of this information resource, which uniquely identifies the relevant objects and 
territories of the NRF in the country, is determined exclusively by the elements of the geometric 
(spatial) component, which is created by means of vectorization of existing or received electronic 
cartographic materials in the form of planar objects at all levels of scaling with simultaneous coding 
of the relevant objects (for example, by color tone) according to their classification according to the 
selected (or applied) features (for example, according to the types and significance of NRF objects: 
nature reserves, biosphere reserves, national natural parks, regional landscape parks, protected tracts , 
nature reserves, natural monuments, botanical gardens, dendrological parks, zoological parks, parks-
monuments of horticultural art), as well as providing meaningful features to geometric data through 
the process of attribution. The topological correctness of the resource is determined by the need to use 
a vector-topological data model in the process of their creation. 
The resource is quite large in volume. According to the latest available data of the State Cadastre of 
Territories and Objects of the Nature Reserve Fund of Ukraine (for 2021), it has 8,633 territories and 
objects (graphic data set objects) with a total area of 4.485 million hectares within the territory's dry 
land of Ukraine (actual area 4.105 million hectares) and 402.5 thousand hectares within the Black Sea 
water area. During the last reporting year, the number of objects and territories of the nature reserve 
fund of national and local importance increased by a total area of 94,224.2 hectares. In 2020, 125 
territories and objects of the nature reserve fund were created (announced), 8 were expanded, the area 
of 4 was reduced, the status of 5 was canceled, and the category of 1 objects was changed. 
The properties of the geoinformation resource of the NRF are determined by the general principles of 
the development of the National Geographic Information System, formulated in (On the national..., 
2020), which should be reduced to the following groups. In particular, the declared principles of 
relevance, reliability, completeness, integrity, accuracy, reasonableness, and officiality of geospatial 
data should be logically combined into a group of methodological provisions that will characterize the 
state and structure of the geoinformation resource as a whole and by its possible constituent 
components. The principles of interoperability and integration of geospatial data obtained from 
different sources must be combined into a group of scientific provisions that determine the 
possibilities of multifaceted interaction of the existing components of the geoinformation resource 
with each other and with other external resources. The principles of timelessness and continuity of the 
functioning of the national infrastructure of geospatial data indicate the time frame of the functioning 
of the geoinformation resource. The principle of openness of geospatial data and metadata determines 
the advantage of this geoinformational resource due to the possibilities of public access to it and its 
simultaneous and multiple use by different groups of users. And innovativeness essentially describes 
the possibilities and further prospects of a geoinformational resource, which is fully consistent with 
the dynamism of the information and software-technical environment of its functioning. 
Actually, the process of geoinformational mapping of NRF based on GDI is simplified compared to 
the classical scheme and occurs through the visualization of thematic data sets by selecting the 
necessary classified information in the form of mapping indicators (Fig. 1). And the optimal 
visualization tool is a multifunctional interactive map, the capabilities of which are provided by the 
functionality of the NGDI geoportal. 

 
Figure 1 Graphical model of the algorithm of geoinformational mapping of NRF based on NGDI 

 
Conclusions 
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Geoinformation mapping of the nature reserve fund based on the use of standardized geoinformation 
resources in the form of NGDI datasets is a new state-of-the-art of the highest level of automation of 
cartographic works and obtaining the resulting documents in the form of electronic interactive 
thematic maps of the NRF. 
The real impetus for the development of GIS and conducting geoinformation mapping based on them 
was the constant increase in the amount of data describing various components of reality (including 
those related to environmental protection activities), the rapid development of network technologies, 
and the further improvement of software functionality, which belongs to the GIS class. 
The developed geoinformation resource through the geoportal technological solution provides free 
and easy access to it by various subjects, the convenience of information interaction of producers and 
users with data, the destruction of departmental information barriers, as well as their more effective 
use. 
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