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The study examines the current state and spatial structure of protected areas in Kyiv, which constitute
an essential component of the city’s ecological framework and green infrastructure. Based on open
data and the results of spatial analysis in a GIS environment, the share of protected areas within the
administrative districts of the capital was assessed. At the same time, the analysis revealed a number
of challenges. Chief among them is the limited and fragmented availability of information regarding
the size, boundaries, and actual condition of many protected areas. The absence of a comprehensive
and up-to-date database complicates the objective evaluation of their functioning and the development
of strategies for green infrastructure planning. Overall, the results indicate an uneven distribution of
protected areas across Kyiv, which undermines the ecological resilience of the urban environment and
necessitates the integration of existing and newly designated protected areas into a unified green
infrastructure of the capital. The findings may be applied in urban planning, the development of
environmental strategies, and the sustainable development policy of Kyiv.
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Introduction

The study of urban protected areas (UPA) is extremely relevant and important due to the accelerated
pace of urbanization and the rapid intensification of anthropogenic pressure on the natural and semi-
natural landscapes of modern cities. Effective management of protected areas and objects is
impossible without maintaining their state cadastre — a comprehensive system of necessary and
reliable information on the legal status, ownership, regime, geographical location, as well as the
quantitative and qualitative characteristics of these areas and objects, including their conservation,
scientific, educational, recreational, and other values (Gavrylenko, & Tsyhanok, 2018). The purpose
of such a cadastre of territories and objects of the Nature Reserve Fund (NRF) is to assess their
composition and development prospects, evaluate their condition, ensure their protection and effective
use, support the planning of scientific research, and provide state authorities, enterprises, institutions,
and organizations with relevant information necessary for addressing issues of socio-economic
development and the allocation of productive forces (Shyshchenko, Havrylenko, & Tsyhanok, 2020).
The State Cadastre of Territories and Objects of the Nature Reserve Fund must include geospatial
data, metadata, and services, the publication of and access to which shall be carried out on the Internet
in accordance with the Law of Ukraine “On the National Infrastructure of Geospatial Data”
(Verkhovna Rada Ukrainy, 2020).

At present, however, the prompt search and retrieval of comprehensive information on the
characteristics of the territories and objects of the NRF of Ukraine remains a significant challenge, not
to mention the possibility of using vector geodata sets. This issue is particularly acute given the
current development and widespread application of geoinformation and interactive web technologies.
The State Cadastre of Territories and Objects of the Nature Reserve Fund does not contain a
cartographic component, except for paper maps of certain objects. On the Public Cadastral Map of
Ukraine, it is possible to view the boundaries of only some protected areas, while the cartographic
web service OSM currently does not include all objects, partly due to difficulties in obtaining primary
cartographic materials with the boundaries of protected areas (Oliinykov, Sinna, & Bodnia, 2017).
Considering the limitations regarding the availability of open geodata, an attempt was made to create
a complete and up-to-date spatial database of the territories and objects of the NRF of Kyiv using
geographic information systems and technologies for the initial accounting of cadastral information.

Method and Theory

A review of theoretical and methodological developments devoted to the functioning of protected
areas in modern cities has demonstrated insufficient research into the landscape-ecological
organization of the conservation framework of urbanized space, as well as the absence of a
comprehensive algorithm for integrating protected areas into the city’s green infrastructure. The
uniqueness of urban protected areas requires the application of specific theoretical and
methodological approaches to their study and the incorporation of a recommendation block into the
system of management decisions (Havrylenko, Tsyhanok, Shyshchenko, Samoilenko, & Bilous,
2022). The source materials of the study included original field survey data of the territories and
objects of the Nature Reserve Fund of Kyiv, drawings of the current and projected General Plans of
Kyiv (Kyivgenplan, 2019; Graphic materials — Draft Master Plan until 2025, 2020), the cadastral map
of Ukraine (The public cadastral map of Ukraine, 2025), the State Cadastre of Territories and Objects
of the Nature Reserve Fund (Dataset of the State Cadastre of Territories and Objects of the Nature
Reserve Fund, 2025), geospatial data from OpenStreetMap (OpenStreetMap contributors, 2025) and
Google Maps (Google Maps, 2025). A significant problem was the considerable inconsistency of
many materials with each other, the lack of organized source data relating to the cartographic
georeferencing of the territories and objects of the NRF of Ukraine, their total areas, end land users,
and even reliable names. The analysis of literary and archival materials revealed the absence in
Ukraine of an integrated database containing unified and verified information on the current state of
NRF objects.

In the process of creating the spatial database, all thematic layers were uploaded into the open-source
GIS environment QGIS and transformed into a single Universal Transverse Mercator projection and
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rectangular coordinate system (WGS 84/UTM zone 36N). This was necessary to ensure the correct
representation of data topology and the accuracy of attribute calculations. The result of the overlay
analysis was the creation of a vector polygon file (.gpkg) containing the boundaries of all NRF
territories and objects of both national and local significance. The attribute table includes the main
characteristics of the objects: a universal identifier (fid), name, category, significance of the object,
the managing organization to which the object is subordinated (organization), the legislative act by
which the protected area was established (resolution), location, area, and digitization source.

Results

The basis and purpose of collecting information on all territories and objects of the NRF of national
and local importance is the Resolution of the Cabinet of Ministers of Ukraine of October 21, 2015 Ne
835 “On Approval of the Regulation on Data Sets to be Published in the Form of Open Data”
(Cabinet of Ministers of Ukraine, 2015). According to the metadata of the Open Data Portal, the latest
update of the dataset took place on April 28, 2025, and therefore the available .xIsx file is in fact the
most comprehensive source of spatial data from the Ministry of Environmental Protection and Natural
Resources of Ukraine, which is the official custodian of geodata. However, the State Cadastre of
Territories and Objects of the Nature Reserve Fund of Ukraine is not compatible with GIS
environments, since the absence of coordinates makes it impossible to integrate textual and tabular
data into any GIS for further processing, analysis, and interpretation. Therefore, the 2025 Kyiv
General Plan was used as the basis for populating the spatial database. Despite its outdated character,
it remains the only more or less systematized source of spatial information on the components of the
NRF. In 2023-2024, the Kyiv City State Administration, with the support of the Mayor of Kyiv,
Vitali Klitschko, initiated the process of updating the General Plan by approving the assignment for
the development of new urban planning documentation aimed at “ensuring the balanced development
of the capital.” However, the new Kyiv General Plan 2040 currently exists only in the form of a
graphic presentation. Therefore, the primary geodata set consisted of digitized territories and objects
of the Nature Reserve Fund of Kyiv from Sheet 8 “Landscaped and Recreational Green Areas” of the
2025 Kyiv General Plan.

The analysis of polygon object topology revealed inconsistencies and gaps: a significant number of
objects are absent from the General Plan but present in the State Cadastre of Territories and Objects of
the Nature Reserve Fund; in some cases, boundaries do not match those in open resources such as
OSM and Google Maps used as a basemap; there are gaps and polygon overlaps. This indicates the
fragmentary nature of published data: part of the information is contained in the project
documentation of the Ministry of Environmental Protection and Natural Resources of Ukraine, part in
the KCSA, part on open data portals, and others only in reports or scanned maps that require
georeferencing and manual digitization. Even in official documents, discrepancies are present both in
the area measurements and in the names of the same object (Forest Reserve “Rybne” vs. “Rybne
Tract”; “Peremoha Park” vs. “Park along Popudrenka Street and Brovars’kyi Avenue from Darnytsia
Metro Station to Chernihivska Metro Station”), as well as in the number of elements included in
higher-rank NRF territories (“Chervonokhutorski Lakes” within the Regional Landscape Park (RLP)
“Partyzanska Slava”; “Birds of Prey Grove”, “Orchid Floodplain”, “Yar Prolisok”, “Kvitkova” within
Holosiivskyi National Nature Park; “Repiakhiv Yar” within the RLP “Smorodynskyi”), and incorrect
cadastral plot numbers.

Using all publicly available sources of information, a vector layer of the territories and objects of the
NRF of Kyiv was compiled, along with the corresponding cartographic scheme (Figure 1). Four
objects remain unmarked due to the absence of precise information regarding their geographical
location, as the data from the State Cadastre of Territories and Objects of the Nature Reserve Fund do
not allow for the identification of their position. After obtaining the cartographic base of the UPA of
Kyiv, their actual geometric characteristics were calculated using the Field Calculator tool, which
made it possible to derive a set of statistical indicators (Table 1). The leaders in terms of the share of
UPA are Sviatoshynskyi, Obolonskyi, and Holosiivskyi districts. These districts are key to
maintaining the city’s natural framework, as almost half of their territory is occupied by protected
sites. Shevchenkivskyi, Pecherskyi, and Dniprovskiy districts demonstrate a medium level of
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protection (10-12%) and are valuable due to the fact that UPA there provide local ecological and
recreational functions. Districts with a low level of protection (Desnianskyi, Podilskyi, Darnytskyi)
face difficulties in preserving natural landscapes because of dense development or specific land use
patterns; therefore, they require an increase in the share of UPA through the inclusion of prospective
sites for development and zones of potential renaturalization.

Hlu ko,
cac p of Ukraine 18 August 2025

Figure 1. Urban Protected Areas of the Kyiv city
(the numbering of administrative districts is consistent with Table 1)

Table 1. Urban Protected Areas (UPA) within the Kyiv city

Districts of Kyiv | Area, km*> | UPA, km’ | Conservation Coefficients, %
Holosiivskyi 152.353 64.932 42.619
Desnianskyi 139.753 11.956 8.555
Darnytskyi 127.518 4.639 3.637
Obolonskyi 111.201 53.717 48.306
Sviatoshynskyi 100.863 56.469 55.986
Dniprovskyi 68.777 7.097 10.319
Podilskyi 34.631 1.936 5.592
Pecherskyi 19.807 2.453 12.385
Shevchenkivskyi 26.188 2.993 12.385
Solomianskyi 40.687 0.481 1.183
Kyiv (total) 821.778 206.673 25.149

In general, the obtained indicators are moderate for a metropolis, which indicates a significant
potential for forming the ecological framework and green infrastructure of the city. Protected areas are
distributed unevenly: the concentration is mainly in the northwestern part of the city. The eastern and
central districts experience a shortage of protected territories, which reduces the ecological stability of
the urban environment. Integration of protected areas into the green infrastructure of Kyiv is
necessary, with an emphasis on increasing the share of protected land in districts with a low protection
index.
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Conclusions

As a result of the conducted research, a prototype of a thematic geospatial database in QGIS for the
primary registration of the cadastre of protected areas of Kyiv was developed. Systems created on the
basis of the proposed model can be employed by the administrations of amalgamated territorial
communities and other local government bodies to enhance the level of management automation,
resource inventory, organization of scientific research, and related activities. The outcome allows not
only to visualize the spatial distribution of protected areas and objects of the capital but also to use the
obtained data for further analysis, spatial planning, monitoring, and conservation activities. In the
future, the development of an interactive web service and dashboard of Kyiv’s protected areas is
planned, which will include information on precise localization, quantitative and qualitative
characteristics of protected areas and objects, as well as analytical data.
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