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SUMMARY 

The article is dedicated to issues of thematic interactive map creation of the nature reserve fund of 
Ukraine in Poltava region. It is defined as a modern mapping service. That is the result of work and an 
innovative and effective application tool, in particular for environmental monitoring of the region. 

On the basis of modern scientific methods types of objects of the nature reserve fund on the map are 
applied. The possibility of obtaining additional meta-information about them through pop-up dialogues 
and hyperlinks are substantiated. 

It is proved this holistic cartographic work and at the same time dynamic information-cartographic 
system must match the modern practice requirements. Different groups of users in the framework of 
environmental monitoring must be informed to perform a number of important strategic and tactical 
tasks. 

The algorithm of regional geoinformation mapping of the nature reserve fund of Ukraine has developed. 
This is generally characterized by consistent implementation of tasks at three levels: theoretical, 
informational, logical, and practical. 

The list of information mapping layers of the interactive map, which make up its contents and are 
obtained. This is based on using various types of data from the created object-oriented database 
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Introduction 
 
The cartographic method has long been an important effective method of studying nature as a whole 
and its individual components. Its application helps the rational conduct of scientific and applied 
research. It also helps to develop relevant current and final documents on the complete, accurate, 
reliable and visual reflection of the results of interaction in the system “society – nature”. 
The main result products are thematic maps (or thematic layers) of geo-ecological content reflects the 
state, structure, possible severity of existing problems and the forecast of the development of objects 
(phenomena, processes) of mapping in space and time within the territories of different spatial levels, 
etc.  
These maps (layers) are intended, first of all, for acquaintance with the natural-resource provision of 
the territory and for helping to solve various negative tendencies in nature management. Their priority 
in the modern conditions of further development of scientific and technological progress by different 
entities is determined by the possibility of presentation of the final mapping product. Their priority is 
also determined by the features of its deeper use (for example, for environmental monitoring) and 
provided by existing directions of geoinformation mapping:  
‒ based on desktop geoinformation systems (based on desktop geoinformation systems);  
‒ by specialized software that performs certain GIS functions;  
‒ using server or mobile GIS (Internet GIS capabilities or existing web mapping tools);  
‒ by developing maps on the Internet based on available network services and conditional libraries 
(with web programming elements). 
The result should be a thematic interactive map of objects of the Natural Reserve Fund of Ukraine 
(NRFU) in Poltava region as a modern innovative guide for practical use. This determines the 
relevance of this publication and forms its purpose.  
It’s a presentation a well-established algorithm of modern regional geoinformation mapping of the 
nature reserve fund of Ukraine for its use in creating an appropriate interactive map of the regional 
level. 
 
Method and / or Theory 
 
The theoretical and methodological basis of geo-ecological mapping as a whole are the basic 
provisions of cartography on the possibility of cartographic geo-visualization of various objects, 
phenomena and processes, which are all components of the nature reserve fund (Bondarenko, 1998; 
Bondarenko, 2007). It forms the methodological means of implementing the proposed cartographic 
development.  
The following methods were used during the execution of this research:  
‒ systematic approach, analysis and synthesis – to outline the main principles of creating a thematic 
interactive map of the NRFU in Poltava region;  
‒ scientific classification, comparative – for realization of outlined tasks of modern geoinformation 
mapping in specific cartographic development;  
‒ informative, cybernetic – for studying the object of mapping and systematization of knowledge 
about it in the form of a database and its use in the algorithm of development of the corresponding 
thematic interactive map;  
‒ geoinformation mapping – for direct creation of thematic interactive map of NRFU in Poltava 
region at different stages of the proposed methodological scheme and options for dissemination of 
final development in a modern computer information environment. 
 
Examples 
 
The analysis of information sources (text and cartographic) on the selected topics showed that for 
certain regions of the country (Volyn, Rivne, Sumy regions) (Map of Naturе Reserve Fund in Volyn 
region, 2019; Nature Reserve Fund in Poltava region, 2019; Nature Reserve Fund in Rivne region, 
2016; Sumy Region Atlas-Handbook…, 2017) electronic interactive cartographic development with 
limited display on publicly accessible or specially designed cartographic base for this purpose in the 
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respective regions. Some of them reflect NRFU objects by point conditional signs (localized icons) 
and some additional attributes on them.  
Among other developments, the Atlas-handbook “Natural Reserve Fund of the Kyiv Region” 
(Polyvach, 2016) is created by specialists of the Institute of Geography of the NAS of Ukraine. It’s 
based on a modern information base on territories and objects of the NRFU in the Kiev region with a 
presentation of various characteristics and features. The Atlas of Natural and Cultural Heritage is also 
being developed at the Institute of Geography. It provides a map representation of the country’s 
natural resources. 
The author’s research paper (Bondarenko and Kyryliuk, 2017) examines the features of information 
and software for the development of a database of NRFU objects in the Poltava region. It is a 
necessary starting component for the current and / or final mapping of relevant objects. 
 
Results 
 
Today, a rather popular result of mapping in these areas is the development of interactive maps - 
electronic tools with the mode of close two-way dialogue between humans and software systems, 
through the working with fixed and / or mobile computers with or without Internet (Bondarenko and 
Kyryliuk , 2017). 
Interactive maps of various representations in the vast majority are mapping services that allow users 
to view and display geographic data on the map and perform simple manipulations with a variety of 
geoinformation systems (as a software) that provide basic search objects and routes. 
Modern interactive regional thematic mapping work is a mapping service of objects of the nature 
reserve fund of Ukraine in Poltava region, which will include different types of these objects and 
additional meta-information about them through pop-up dialogues and hyperlinks characters. It will 
improve functionality of map keys on static maps. On these maps functionality of it transmitted 
through their semiotic characteristics solely. 
As a holistic innovative cartographic work and at the same time a dynamic information and 
cartographic system, it must match the contemporary requirements of practice and allow different 
groups of users to perform a number of important tasks, e.g.:  
at the strategic level –  
‒ the definition of environmental values and education of environmental awareness, including 
through environmental education;  
‒ implementation of balanced use of natural resources on the principles of sustainable development; 
‒ implementation of environmental requirements in all areas;  
‒ reducing environmental risks and creating a safe environment; ensuring good environmental 
governance;  
at the tactical level –  
‒ monitoring of the state of nature reserves of the region;  
‒ implementation of complex scientific research for their conservation and effective use;  
‒ compliance with the requirements for the protection of specific sites and territories of the NRFU 
(through environmental protection) during economic, management and other activities;  
‒ development of design and project planning documentation, land and forest management, 
conducting ecological expertise etc. 
This development is directly related to the target programs of the Ministry of Energy and the 
Environment of Ukraine. At the same time, the Poltava region today is almost the only one in the 
country regarding more or less complete information provision with the necessary materials on the 
NRF objects (Natural Reserve Fund in Poltava region, 2019). This confirms its choice as a model area 
to create an interactive map as a mapping service based on the developed database. 
The algorithm of regional geoinformation mapping of the nature reserve fund of Ukraine in the 
Poltava region as a whole is characterized by consistent execution of tasks at three levels (theoretical, 
information-logical, practical). They are comparable to the corresponding levels of database and map 
design (Kapralov, Koshkariov, Tikunov… . 2005: Bondarenko, 2011). 
The theoretical level is the creation of a conceptual model of development and includes: 
‒ the description and definition of mapping objects (NRFU objects);  
‒ justification of presenting ways of geographical features in the database and on the map;  
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‒ selection of basic types of spatial objects to represent NRFU;  
‒ addressing how to represent the dimensions and relationships of the real world in the database and 
on the map;  
‒ determining the contents of the database and map (by mapping), due to the nature of the 
phenomenon, the nature of its spatial distribution and the tasks for which they are created. 
Mapping objects are NRFU objects in the Poltava region (more than 200). These are classified 
according to the traditionally used four categories:  
‒ National Park;  
‒ national reserve;  
‒ nature monuments, botanical gardens and state parks;  
‒ territories and objects of the local nature reserve (this category includes 13 subcategories). 
Their representation in the database should be provided with a geometrically accurate, topologically 
indigenous and the most complete semantic representation on the map of objects as a whole or in a 
specific information (thematic) layer. 
The choice of basic types of spatial objects for the representation of NRFU (point, linear, planar) 
should be correlated with the possibilities of their geo-visualization at different scales of the mapping 
product. This means addressing how to represent the dimensions and relationships of the real world in 
the database and on the map (showing the same object with different basic types: point and plane). 
The content of the database is formed on the basis of its model, and the content of the map is related 
to the specific purpose of its layers. It’s determined by the quality of information load. That’s why, it 
follows the order of transition from simple summation of analytic data about an object (or 
phenomenon, the process that characterizes it) to integrated and systematic knowledge about it. 
Quality, above all, means the meaningful adequacy of information load, properties of a real object, 
and also their maximum over time, which determines the modernity of the map. 
The most up-to-date and content of actual data on NRFU objects in the Poltava region is displayed 
from the GIS database by forming inventory mapping layers (mostly geometrically accurate methods 
of mapping – localized icons, absolute ranges, linear signs). These and other mapping layers 
(guidelines and predictions) are distinguished by functional types of mapping works in geo-
information ecological-geographical mapping (Bondarenko, 2007). 
The use of the formed database of NRFU objects for its direct destination, in particular, for obtaining 
through the procedures of geo-information analysis of the necessary integrated working information 
about the object of study, allows to create derivative information layers of the interactive map – 
advisory. They broadly define the ways of rational use of nature, and reflect results of the analysis of 
primary (unclassified) data. It means the providing integrated information on mapping objects based 
on different approaches and techniques, in fact, obtaining different variants of the state of the object. 
For this purpose, both geometrically accurate (mentioned above) and schematic methods of mapping 
(relative areas, charts) are used. 
Predictive mapping information layers should show the state of the study area by specific mapping 
units, taking into account possible measures. They are a mapping representation of the findings that 
accumulate and consolidate the final knowledge of the object of study. It’s based on the analysis and 
synthesis of primary data obtained from them with information based on all constituent views on the 
subject. 
The information-logical level is determined by the available and collected information resources, 
software tools. It’s independent of technical support. It includes the rationale for selecting a model 
and developing a logical structure of the database elements according to the management system used 
in the software. 
The most efficient model of the logical structure of the database for the systematization of NRFU 
objects in Poltava region for the purpose of mapping is object-oriented. It is created on the framework 
of relational tables. This choice is explained by the fact such models are free from restrictions related 
to storage organization and specificity of storage devices. When we design a database, it is advisable 
to highlight the essential information needed for both the mapmaker and future users, which has 
already been practically done and presented in the author’s publication (Bondarenko and Kyryliuk, 
2017). 
To ensure the correct geo-visualization of NRFU objects when using a mapping service already 
developed at different scales of the cartographic base (base map available for mapping) in accordance 
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with the principles of multi-level generalization (embedded in software products of practical 
implementation of a mapping product, for example, ArcGIS), the database creates multiple 
representations of the same objects (point or plane mapping).  
Of course, this is irrational, but it is still not possible to avoid it, as other appropriate methods of 
transition are not well developed yet. 
The practical level is the application of software. It defines the specific amounts of information stored 
in the database by mapping objects (only over 6 GB) and the required amount of RAM and long-term 
computer memory, discusses the ordering of files on disk or other media to provide software access to 
them, representation of data in computer memory (integers, real numbers, alphanumeric 
characteristics, etc.). 
Basic software products for use in the development process are defined open source geographic 
information system QGIS, and also shareware ArcGIS online and ArcGIS Pro (ESRI). They interact 
through mutually supported formats of various data (graphical, tabular). 
The physical realization of the development may be represented by using it on: 
‒ a separate page of the Internet site;  
‒ development of the relevant thematic geo-portal (site) or  
‒ as a separate executable software application. 
 
Conclusions 
 
The use of separate thematic layers of a mapping service and a thematic interactive map as a whole as 
a monitoring development is appropriate for at least two main reasons:  
‒ the presence and use of a single, interrelated method of creation, consistent content and mapping 
indicators;  
‒ a quick process for receiving them and, if necessary, updating. 
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