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HUMAN-GEOGRAPHICAL FEATURES OF TRANSPORT ACCESSIBILITY RESEARCH
OF PRE-SCHOOL AND SECONDARY EDUCATION INSTITUTIONS
IN THE CITIES OF KHARKIV AND WARSAW

An efficient transport system is one of the important elements of an economically developed city. The quality of transport infra-
structure and the provision of logistics services primarily contribute to the accessibility or ease with which people can reach their
main destinations, such as work, health care and education, using a particular mode of transport, or a combination of these. In the
article, a socio-geographical analysis of transport accessibility of preschool and general educational institutions in Kharkiv and War-
saw was carried out. Features of the methodology of transport accessibility research using geoinformation systems QGIS 3.16 and
ArcGis 10.7 are presented based on OpenStreetMap data. On the basis of a spatial GIS analysis of the placement of preschool and
secondary education institutions, buffer zones were built, which cover the territory in a 500-meter (approximately 5-minute) accessi-
bility zone.

It was established that the cities of Kharkiv and Warsaw have a well-developed transport infrastructure, in the city of Kharkiv
the structure of passenger traffic by type of transport is dominated by the subway, in the city of Warsaw - bus transport. A compara-
tive analysis of the accessibility of preschool educational institutions by all types of public transport in Kharkiv and Warsaw showed
that, in general, the share of the number of institutions located in buffer zones is practically the same by type of transport. The num-
ber of preschool educational institutions in Warsaw is 3.5 times more than in Kharkiv. In the course of the study of the transport
accessibility of general educational institutions by all types of public transport in Kharkiv and Warsaw, it was established that, in
general, by means of transport, the share of institutions located in buffer zones is almost equal, the number of secondary educational
institutions in Warsaw is almost twice as large as in Kharkiv. The number of educational institutions located in buffer zones is almost
90%: out of 215 schools, 213 are located in public transport buffer zones. The majority of educational institutions (99%) in Warsaw
are located in the buffer zones of bus routes, which indicates the wide coverage of this mode of transport. The metro provides access
to 27% of the city's schools. A significant part of schools (51%) in Warsaw is located in the buffer zones of tram routes, which in-
creases the accessibility of educational institutions.

In general, the cities of Kharkiv and Warsaw are characterized by a fairly high level of transport accessibility to educational in-
frastructure, since more than 99% of educational institutions are located within the buffer zones of public transport, which confirms
the effectiveness of the transport infrastructure of the cities in providing access to preschool and secondary education institutions.
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Formulation of the problem. Currently, the cities
of the world and their population are growing extremely
fast, which requires constant improvement and
development of social infrastructure, in particular
transport. Therefore, transport is an extremely important
component of urban infrastructure, the development of
the social and industrial sphere depends to a large extent
on its optimal functioning. It is a complex element of the
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economic system of the city of strategic importance,
which provides transportation of passengers and goods,
connection of territories. By its nature, transport is a
complex system consisting of transport routes and
vehicles, the optimal use of which is ensured by
transport logistics. An important branch in the service
sector is transport, the main purpose of which is to
ensure territorial interconnections [2].
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The level of transport development and transport
accessibility are indicators of the level of development of
all subsystems of the city system [3, 5]. If earlier cities
were quite often formed at the intersections of
transportation routes, then with their development, the
transportation system of the city, which must meet the
needs of the economy and the population, becomes ex-
tremely important [2]. The larger the city, the more
complex its transport system. Therefore, transport
systems of large cities and agglomerations are interesting
and important objects of scientific research due to their
practical direction [6].

In the conditions of active social, political and
economic integration of Poland and Ukraine, the
aspiration of Ukraine to join the European Union, it is
important to study and implement the positive
experience of the development of Polish cities and
regions, in particular, transport as an element of
territorial connectivity, as well as the presentation of
positive practices of the development of the transport
system of Ukraine [4]. The issues of transport
accessibility and its improvement are relevant for urban
agglomerations, which are complex spatial systems, the
territorial framework of which is largely shaped by the
transport system itself.

Analysis of recent research and publications. A
wide range of works by domestic and foreign scientists
in various fields are devoted to the study of the transport
infrastructure of cities and the peculiarities of the organi-
zation of logistics activities.These are the works of
A.De Palma [2], A.Raza [13], H.Behbahani [1],
L. Niemets [5], N. Malysh [4], O. Nosovska [6], O. Shi-
ba [14], R. Stachyra [16], T.H. Wu [18], W. Fan [3] and
others. In particular, a significant number of works are
devoted to the study of transport infrastructure and
logistics at the level of regions or cities as poles of
growth.

In modern scientific literature, transport is
considered as a specific communication infrastructural
branch of material production and the sphere of service,
which provides the needs of the population and the
economy from all types of transportation. The
components of transport infrastructure, the principles
and systems of transport infrastructure management, and
the necessary conditions for its effective functioning are
important issues that require disclosure. Transport
infrastructure is mostly considered as a set of interacting
types of transport, state, sectoral, local management
bodies, transport enterprises and  personnel,
communication routes and means of transport, regardless
of the forms of ownership and departmental affiliation,
which ensure satisfaction of the needs of the population
and subjects of economic activity in the transportation of
passengers and cargo.

Identification of previously unsolved parts of the
general problem and the purpose of the study. Taking
into account the existing discussions about the features
of the transformation of the transport system of
Ukrainian cities as a result of military actions, the
importance of restoring and optimizing their functioning,
an extremely important task is to identify the features of
transport accessibility of social institutions and public
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institutions of large cities of Ukraine. The purpose of the
work is to study the transport accessibility and
infrastructural support of the agglomeration cities, the
millionaires of Warsaw (Poland) and Kharkiv (Ukraine)
in the aspect of applying European experience in
Ukraine.

Research methodology. The research was
conducted within the subject-object field of social
geography using its theoretical and methodological
apparatus. Systemic, synergistic, socio-geographic and
informational approaches were used in the study of
transport accessibility. The methodological basis of the
work is social-geographical, functional-target, systemic,
synergistic, logistic approaches and conceptual positions
used in social geography in the study of transport
systems. The work used general scientific methods:
dialectics and historicism, comparison, analysis and
synthesis, classification and typology, generalization,
modeling, formalization; interdisciplinary methods
(mathematical statistics, pragmatic) and special
(cartographic, ranking, graphoanalytical method of
multidimensional  classification, grouping, cluster
analysis, factor analysis, modeling of geographic
systems. Computer methods of processing and
visualization of research results using ArcGIS and QGIS
software packages are also used [10, 11].

A cartographic research method was chosen to
assess the transport accessibility to educational
institutions in Kharkiv and Warsaw by different modes
of transport in Kharkiv. In particular, ArcGis 10.7 and
QGIS 3.16 software were used. The database for the
study was an interactive OpenStreetMap map. Layers
were loaded from the OpenStreetMap with the help of
the OverpassTurbo service, and shape files of bus, tram,
trolleybus, subway, and SKM routes, stops (stations) on
them and administrative districts of Kharkiv and Warsaw
were created. Shapefile is a simple, non-topological
format for storing geometric location and attributive
information of geographical objects [11]. Geographical
objects in a shapefile can be represented by points, lines,
or polygons (areas). The next step was to build buffer
zones in the ArcGis 10.7 software. The buffer zone is an
area that is located within the specified distance from the
selected real-world object and is designed to separate
some real-world objects from others. The buffer distance
may vary depending on the numerical value provided in
the attribute table of the vector layer for each object.
Numerical values should be indicated in the values of the
map in accordance with the map projection in which the
data is stored. A common example of buffer zones would
be green spaces between residential commercial zones,
border zones between states, noise protection zones
around airports, or pollution protection zones along
rivers [15]. In our study, we consider buffer zones as
urban transport service areas (real-world objects are
urban transport routes) and chose a distance of 500 m
from urban transport routes. They correspond to
approximately 5-minute accessibility to public transport
routes. Based on the results of using the "Buffer Zones"
tool, appropriate new shape files are created and
transport accessibility maps are built by modes of public
transport in the studied cities. These maps display the



ISSN 2076-1333 Yaconuc conianbHO-eKoHOMIUHOI reorpadii, 2024, sunyck 36

boundaries of city districts, routes by types of public
transport and stops (stations) on them and directly buffer
zones.

Transport accessibility to preschool educational
institutions in Kharkiv and Warsaw was also evaluated
using ArcGis 10.7 program. To do this, using the
OverPassTurbo service, the shapefiles of preschool
educational institutions were downloaded from the
interactive OpenStreetMap map. After that, maps of
transport accessibility by types of public transport in the
studied cities were built. They demonstrate the
boundaries of city districts, routes by modes of public
transport, stops (stations) on them, buffer zones for each
mode of transport, for all of them and a network of
preschool educational institutions.

The next step was to establish the number of
preschools which are within the buffer zones of public
transport routes. To do this, the “Selection by Location”
tool and the “Select features from target layers”
(selection method) and “Intersect the source layer feature
(spatial selection method for target layer (s))” options
were used in the ArcGis 10.7 software package. The
target layer is a layer (shape file) of preschool
educational institutions, and the source layer is a layer
(shape file) of buffer zones. This tool and options allow
sampling from preschools which are within the buffer
zones of public transport routes Then, using the
attributive table (shape file) of preschool educational
institutions, the difference between them and the total
number of preschool educational institutions is
calculated better transport accessibility is to preschool
educational institutions.

Presenting main material. There is quite close
cooperation between the cities of Kharkiv and Warsaw,
twinning ties between the cities at all levels of
administration, as well as local communities, scientists,
etc., are intensively developing.The agreement was
signed on February 2, 2011 inon friendship and
cooperation between the cities of Kharkiv and Warsaw.
From the standpoint of this comprehensive study, we
note that Kharkiv and Warsaw have not only many
common features of development, but also certain
differences [7, 8]. Both cities have a rich history, are
cities of millionaires, powerful industrial, service,
educational, cultural and innovation centers. Warsaw is
the capital of Poland, for a certain time the city of
Kharkiv also performed the function of the capital. It
was at that time that many socio-economic, cultural,
industrial and innovative functions were established,
which continue to develop in our time and play an
important role in the functioning and development of the
city. Both cities have a historical center, buildings of
different historical stages of development. Also, both
Kharkiv and Warsaw are centers of powerful
agglomerations. Also, Warsaw is already an officially
recognized world alpha city, a smart city, therefore its
experience of development and, especially, post-war
recovery is extremely relevant and useful in the modern
realities of Ukraine, because during the Second World
War the Polish capital suffered the greatest destruction
among European cities — 84 % of buildings were
destroyed [7].

The quality of transport infrastructure and the
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provision of logistics services primarily contribute to the
accessibility or ease with which people can reach their
main destinations, such as work, health care and
education, using a particular mode of transport, or a
combination of these. Transport accessibility of social
institutions is an important factor in the efficiency of the
functioning of the city transport system [13]. Every
transport system strives for multimodal development —
high-level integration for all types of urban transport.
Transportation accessibility of educational institutions in
the city is extremely important, because it is an
opportunity for parents to optimize their time and
quickly get to kindergarten or school before and after
work, for children of middle and high school age and
students - to increase the safety of the road to the
educational institution. For the city of Kharkiv, the
predominant mode of transport for passenger
transportation is the metro. The metro connects all areas
of the city (although the city center undoubtedly has a
higher concentration of metro stations than the
peripheral parts), radial trolleybus routes (in the most
densely populated, sleeping areas) and bus routes operate
from the metro stations. Thus, any location in the city
can be reached by using one or two types of public
transport. However, during the planning of the
development of the city infrastructure, the rejection of
new, including private educational institutions.

According to OpenStreetMap, there are 170
preschool educational institutions in Kharkiv [10]. Based
on the results of using the “Selection by Location” tool
in the ArcGis 10.7 software package, it was found that
10 preschool educational institutions (6%) are not within
the buffer zones of bus routes, which indicates that these
institutions are not located in the zone of 500 meters
(approximately 5-minute) accessibility to the routes of
this mode of transport (Fig. 1). Based on the results of
using the “Selection by Location” tool in the ArcGis
10.7 software package, it was found that 42 preschool
educational institutions (25%) are within the buffer
zones of bus routes, which indicates that these
institutions are located in the zone of 500 meters
(approximately 5-minute) accessibility to the routes of
this mode of transport (Fig. 2).

So, as we can see, the majority of preschool
education institutions have a sufficiently high level of
transport accessibility of the metro, and combining it
with bus transport, it is possible to ensure the transport
accessibility of more than 90% of preschool education
institutions in the city of Kharkiv.

Based on the results of using the “Selection by
Location” tool in the ArcGis 10.7 software package, it
was found that 78 preschool educational institutions
(46%) are within the buffer zones of tram routes, which
indicates that these institutions are located in the zone of
500 meters (approximately 5-minute) accessibility to the
routes of this mode of transport (Fig. 3). Based on the
results of using the “Selection by Location” tool in the
ArcGis 10.7 software package, it was found that 131
preschool educational institutions (77%) are within the
buffer zones of bus routes, which indicates that these
institutions are located in the zone of 500 meters
(approximately 5-minute) accessibility to the routes of
this mode of transport (Fig. 4) [9].
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The use of urban ground electric transport provides
a lower level of transport accessibility for preschool
education institutions. For the most part, these types of
transport are aimed at connecting sleeping areas of the
city and places of employment. We will analyze the
transport  accessibility of preschool educational
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institutions by all types of transport (Fig. 5).

Transport analysisof the accessibility of preschool
education institutions by all types of transport found that
4 institutions of this type (2%) are outside a 5-minute
accessibility.
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Kharkiv (compiled by the author according to [10]))

According to OpenStreetMap data, there are 215
secondary educational institutions in Kharkiv [10].
Based on the results of using the “Selection by Location”
tool in the ArcGis 10.7 software package, it was found
that 8 secondary educational institutions (4%) are not
within the buffer zones of bus routes, which indicates
that these institutions are not located in the zone of 500
meters (approximately 5-minute) accessibility to the
routes of this mode of transport (Fig. 6). Based on the
results of using the “Selection by Location” tool in the
ArcGis 10.7 software package, it was found that 55
secondary educational institutions (26%) are within the
buffer zones of bus routes, which indicates that these
institutions are located in the zone of 500 meters
(approximately 5-minute) accessibility to the routes of
this mode of transport (Fig. 7).Transportation
accessibility of secondary education facilities by subway
is insufficient and usually involves the use of several
types of transportation, or the availability of other
timings on foot. However, in 2023-2024 in the city of
Kharkiv, the "Metroshkola" project was launched, which
ensures almost 100% transport accessibility of schools,
because they are actually located in metro stations,
which at the same time act as a safe space and a shelter.

Based on the results of using the “Selection by
Location” tool in the ArcGis 10.7 software package, it
was found that 94 secondary educational institutions
(44%) are within the buffer zones of tram routes, which
indicates that these institutions are located in the zone of
500 meters (approximately 5-minute) accessibility to the
routes of this mode of transport (Fig 8).

Based on the results of using the “Selection by
Location” tool in the ArcGis 10.7 software package, it
was found that 154 secondary educational institutions
(72%) are within the buffer zones of trolleybus routes,
which indicates that these institutions are located in the
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zone of 500 meters (approximately 5-minute)
accessibility to the routes of this mode of transport (Fig.
9).As we can see, trams are mostly designed to connect
sleeping areas and workplaces of the population.
However, trolleybus routes partially provide connections
between sleeping areas and secondary education
institutions of the city.

We will analyze the transport accessibility of
preschool educational institutions by all types of
transport (Fig. 10). And it was found that 2 secondary
educational institutions (1%) are not within the buffer
zones of all modes of public transport routes, which
indicates that these institutions are not located in the
zone of 500 meter (approximately 5-minute)
accessibility to the routes of all modes of public
transport (Fig. 10).

The analysis of transportation accessibility of
preschool and general education institutions in the city of
Kharkiv proved that most of them are located in the zone
of sufficient transportation accessibility, however, such
accessibility is mostly provided by a combination of
several types of public transportation, mostly - metro
andone of the three types of ground public transport in
the city.

We will analyze the availability of pre-school and
secondary education institutions in the city of
Warsaw.According to OpenStreetMap, there are 610
preschool  educational institutions in  Warsaw
(OpensStreetMap).Based on the results of using the
“Selection by Location” tool in the ArcGis 10.7 software
package, it was foundthat 10 preschool educational
institutions (2%) are not within the buffer zones of bus
routes, which indicates that these institutions are not
located in the zone of 500 meter (approximately 5-
minute) accessibility to the routes of this mode of
transport (Fig . 11).
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Analyzing the peculiarities of the transport system
of the city of Warsaw, it is worth noting that the largest
volume of passenger transportation is concentrated on
buses.Based on the results of using the “Selection by
Location” tool in the ArcGis 10.7 software package, As
you can see, the bus network covers the city of Warsaw
almost comprehensively, providing transport
accessibility to preschool education institutions. It was

Fig. 11. Transport accessibility to preschool
educational institutions (kindergartens) by bus
transport in Warsaw (compiled by the author
according to [10])

found that 234 preschool educational institutions (38%)
are within the buffer zones of tram routes, which
indicates that these institutions are located in the zone of
500 meter (approximately 5-minute) accessibility to the
routes of this mode of transport (Fig. 12 ).Accessibility
by tram is much lower, with tram lines operating in the
central and north-western parts of the city.
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Fig. 12. Transport accessibility to preschool educational

institutions (kindergartens) by trams in Warsaw
(compiled by the author according to [10])
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Based on the results of using the “Selection by
Location” tool in the ArcGis 10.7 software package, it
was found thatl53 preschool educational institutions
(25%) are within the buffer zones of subway routes,
which indicates that these institutions are located in the
zone of 500 meter (approximately 5-minute)
accessibility to the routes of this mode of transport (Fig.
13). In Warsaw, the subway does not play such a
dominant role in ensuring transport accessibility, as in
Kharkiv, there are areas where there is no subway.

The city high-speed train is quite an effective
solution for such a big city as Warsaw.It provides high-
speed connections in the city from north to south and
from west to east.Based on the results of using the
“Selection by Location” tool in the ArcGis 10.7 software

Legend

W Kindergariens

Fig. 13. Transport accessibility to preschool
educational institutions by subway in Warsaw
(compiled by the author according to [10])

package, it was found that83 preschool educational
institutions (14%) are within the buffer zones of routes
of fast urban railway (SKM), which indicates that these
in the zone of 500 meter
(approximately 5-minute) accessibility to the routes of

institutions are located

this mode of transport (Fig. 14).

Based on the results of using the “Selection by
Location” tool in the ArcGis 10.7 software package, it
was found that 10 preschool educational institutions
(2%) are not within the buffer zones of routes of all
public transport, which indicates that these institutions
are not located in the zone of 500 meter (approximately
5-minute) accessibility to the routes of public transport

(Fig. 15).
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Fig. 14. Transport accessibility to preschool educational
institutions (kindergartens) by fast urban railway (SKM)
in Warsaw (compiled by the author according to [10])

e
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Fig. 15. Transport accessibility to preschool educational institutions (kindergartens) by all types of public transport
in Warsaw (compiled by the author according to [10])
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Analyzing the  comprehensive  model of
transportation accessibility of preschool education
institutions, it is worth noting that it is almost 100%. The
presence of an extensive, intermodal network allows you
to get to the required location quite quickly, using
mainly 1, and less often - several types of public
transport [17].

According to OpenStreetMap,there are 471
preschool educational institutions in Warsaw [10]. Based
on the results of using the “Selection by Location” tool
in the ArcGis 10.7 software package, it was found that 3
preschool educational institutions (1%) are not within
the buffer zones of bus routes, which indicates that these
institutions are not located in the zone of 500 meters
(approximately 5-minute) accessibility to these routes

Baloleka

5 toutes (radus is 500 meters

Fig. 16. Transport accessibility to the secondary
educational institutions (schools) by buses in
Warsaw (compiled by the author according to [10])
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Fig. 18. Transport accessibility to the secondary

(Fig. 16).Based on the results of using the “Selection by
Location” tool in the ArcGis 10.7 software package, it
was found that 234 preschool educational institutions
(51%) are within the buffer zones of tram routes, which
indicates that these institutions are located in the zone of
500 meter (approximately 5-minute) accessibility to the
routes of this mode of transport (Fig. 17) [19].

Based on the results of using the “Selection by
Location” tool in the ArcGis 10.7 software package, it
was found that 127 preschool educational institutions
(27%) are within the buffer zones of the subway, which
indicates that these institutions are located in the zone of
500 meters (approximately 5-minute) accessibility to the
routes of this mode of transport (Fig. 18).
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Fig. 17. Transport accessibility to the secondary
educational institutions (schools) by trams

in Warsaw (compiled by the author according to [10])
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Fig. 19. Transport accessibility to the secondary

educational institutions by subway in Warsaw
(compiled by the author according to [10])

educational institutions (schools) by fast urban railway
(SKM) in Warsaw (compiled by the author according to

[10])
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Based on the results of using the “Selection by
Location” tool in the ArcGis 10.7 software package, it
was found that 77 preschool educational institutions
(16%) are within the buffer zones of the routes of fast
urban railway (SKM), which indicates that these
institutions are located in the zone of 500 meter
(approximately 5-minute) accessibility to the routes of
this mode of transport (Fig. 19).
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Based on the results of using the “Selection by
Location” tool in the ArcGis 10.7 software package, it
was found that3 secondary educational institutions (1%)
are within the buffer zones of routes of all modes of
public transport, which indicates that these institutions
are located in the zone of 500 meter (approximately 5-
minute) accessibility to the routes of this mode of
transport (Fig. 20).
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Fig. 20. Transport accessibility to the secondary educational institutions (schools) by all modes of public transport
in Warsaw (compiled by the author according to[10])

Comparing transport accessibility to preschool
educational institutions by all modes of public transport
in Kharkiv and Warsaw (Table 1), it should be said that
in general, by mode of transport, the share of the humber
of institutions located within the buffer zones is
approximately the same. The differences are the

following: the share of preschool educational institutions
for trams in Kharkiv is 46%, in Warsaw — 38%, there is
not the fast urban railway in Kharkiv, and trolleybuses in
Warsaw. A number of preschool educational institutions
in Warsaw is 3.5 times more than in Kharkiv.

Table 1

Transport accessibility to preschool educational institutions by all modes of public transport in Kharkiv and Warsaw
(compiled by the author according to [10])

Category Kharkiv Warsaw
Number of preschool | Share of preschool Number of Share of preschool
educational educational preschool educational
institutions located institutions located educational institutions located
within the buffer within the buffer institutions within the buffer
zones zones (%) located within zones (%)
the buffer zones
Number of preschool 170 610
educational institutions
Bus transport 160 94 600 98
Subway 42 25 153 25
Tram transport 78 46 234 38
Trolleybus transport 131 77
Fast Urban Railway (SKM) 83 14
All modes of public 166 98 600 98
transport
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Comparing transport accessibility to the secondary
educational institutions by all modes of public transport
in Kharkiv and Warsaw (Table 2), it should be said that
in general, by mode of transport, the share of the number

approximately the same. The differences are as follows.
There is no fast urban railway in Kharkiv, and
trolleybuses in Warsaw. A number of secondary
educational institutions in Warsaw is almost twice more

of institutions located within the buffer zones is in Kharkiv.
Table 2
Transport accessibility to the secondary educational institutions by all modes of public transport in Kharkiv
and Warsaw (compiled by the author according to [10]))
Category Kharkiv Warsaw
Number of Share of secondary Number of Share of secondary
secondary educational secondary educational
educational institutions located educational institutions located
institutions located | within the buffer institutions within the buffer
within the buffer zones (%) located within the zones (%)
Zones buffer zones
Number of secondary 215 471
educational institutions
Bus transport 207 96 468 99
Subway 55 26 127 27
Tram transport 94 44 242 51
Trolleybus transport 154 72
Fast Urban Railway (SKM) 77 16
All modes of public 213 99 607 99
transport
The number of educational institutions located means of rapid transportation to educational institutions.

within the buffer zones is almost 90%: out of 215
schools, 213 are located within the buffer zones of public
transport, which indicates the high accessibility of
schools with the help of transport infrastructure.

The majority of educational institutions (96%) in
Kharkiv are located within the buffer zones of bus
routes, which indicates a wide coverage of this type of
transport. Kharkiv metro provides access to 26% of
schools in the city. Also, a significant part of educational
institutions (44%) in Kharkiv is located within the buffer
zones of tram routes, which increases the accessibility of
educational institutions. Trolleybuses provide access to
72% of schools in the city, which highlights their
important role in the transport infrastructure.

Transportation  accessibility — of  educational
institutions in Kharkiv is high thanks to a large network
of public transport. Buses, trolleybuses and trams play a
key role in making schools accessible, covering most of
the city. The presence of the metro expands the
possibilities of fast and efficient transport connections
with educational institutions. The total percentage of
schools located within public transport buffer zones
confirms the effectiveness of the city's transport
infrastructure in providing access to education.

The majority of educational institutions (99%) in
Warsaw are located within the buffer zones of bus
routes, which indicates a wide coverage of this mode of
transport. The metro provides access to 27% of schools
in the city. A significant part of schools (51%) in
Warsaw is located within the buffer zones of tram routes,
which increases the accessibility of educational
institutions.

Rapid City Rail (SKM): SKM provides accessibility
to 16% of schools in the city, which can be an important

46

Transportation accessibility of educational institutions in
Warsaw is also high thanks to a diverse network of
public transport.

Buses, trams, metro and SKM play a key role in
making schools accessible, covering most of the city.
The presence of the metro and SKM expands the
possibilities of fast and efficient transportation to
educational institutions, especially for residents of
remote areas. The total percentage of schools located
within public transport buffer zones confirms the
effectiveness of the city's transport infrastructure in
providing access to education.

Conclusions.The research topic of the transport
systems of the cities of Warsaw and Kharkiv turned out
to be surprisingly interesting and important from the
point of view of the socio-geographical approach. The
peculiarities of the place of transport in the general
social infrastructure, as well as its influence on the
functioning of institutions of the social sphere, especially
educational at the level of its middle link, were studied.
It is noted in particular that the cities of Kharkiv and
Warsaw have a high level of transport accessibility to
educational institutions, as more than 99% of schools are
located within the buffer zones of public transport.

Warsaw has a wider choice of means of transport,
which provides higher accessibility to educational
institutions, especially in the categories of buses, trams
and metro, than in Kharkiv. Warsaw also has a high-
speed urban railway (SKM), which can provide fast and
convenient transport links to educational institutions.

In Kharkiv, transport accessibility to educational
institutions is based mainly on the metro, bus and
trolleybus connections. This study is important for the
post-war reconstruction of the city of Kharkiv. Issues
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related to the restoration of the infrastructure of
educational institutions destroyed by the war, as well as
experience in ensuring the safety of their functioning,
require further research in the aspect of the subject-
object field of social geography. We are talking about
the unique experience of Kharkiv, in particular the metro
school, underground schools, etc. The analysis of the

functioning of Warsaw's transport infrastructure allows
further research to take into account elements of the
development of the European transport system. The issue
of the demographic situation, on the basis of which a
more optimal reform of the entire social infrastructure,
including the transport one, is possible requires further
research.
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CYCHUIBHO-TEOTPA®IYHI OCOBJIMBOCTI JOCIIZKEHHSI TPAHCIIOPTHOI JOCTYITHOCTI
3AKJIAJIB JOIIKIJIBHOI TA CEPEJHBOI OCBITH MICT XAPKIB TA BAPIIIABA

EdexTrBHA TpaHCIOPTHA CHCTEMA € OJHIEIO 3 BXIIMBUX €JIEMEHTIB eKOHOMIYHO PO3BHHYTOTO MicTa. SIKiCTh TPAHCIOPTHOT iH-
¢dpactpykTypn Ta 3abe3nedeHHs JIOTICTHYHUX IOCIYTr HacaMIepe] CIPHSIIOTH JOCTYITHOCTI ab0 JErKocCTi, 3 SIKOIO JIIOAW MOXYTh
JicTaThCS IO OCHOBHHX MICIb IIPHU3HAYEHHS, TAKUX K po0OOTa, 3aKIaad OXOpPOHA 37I0pOB’S Ta OCBITHI 3aKJaaH, BUKOPHCTOBYIOUH
MEeBHUI BUJ TPaHCIOPTY, abo iX komOiHamio. B poboTi mpoBeaeHo cycminbHO-reorpadiuHuii aHami3 TPaHCIOPTHOI AOCTYIHOCTI
JOUWIKUIBHUX Ta 3aralbHOOCBITHIX HaBUAIBHHUX 3akjafiB y Xapkosi Ta Bapmasi. HaBeneHo 0coOnMMBOCTI METOAMKH JOCIIIKECHHS
TPAHCHOPTHOI JOCTYMHOCTI 3a xomomororo reoinpopmaniitaux cuctem QGIS 3.16 ta ArcGis 10.7. Ha OCHOBI AaHUX BiTKPUTOTO
pecypcy OpenStreetMap. Ha ocHoBi npoctopoBoro I'IC-ananizy po3milieHHs 3aKIajiiB AOMKIIBHOI Ta cepeHbo1 OCBITH OyIo moly-
noBaHO OydepHi 30HH, SIKi TIOKPUBAIOTH TEPUTOPIO B 30HI 500-MeTpoBoi (OPiEHTOBHO 5-XBHIMHHOT) JOCTYIHOCTI.

Bcranosneno, mo micra Xapkis Ta Bapmraa Marots 106pe po3BHHEHY TPaHCIIOPTHY iH(PACTPYKTYpPY, Y MicTi XapKiB y CTpyK-
Typi IacaXUpooOIry 3a BUAAMH TPAHCIIOPTY NPEBAIIIOE METPOIONITEH, y MicTi Bapmasa — aBroOycHuii Tpancnopt. [lopiBHsIIBHMIMA
aHai3 TOCTYNHICTh NOMIKIIBHUX HaBYAIPHHUX 3aKJIaJiB 3a yCiMa BHJAMH TPOMaJICHKOTO TPAHCIOPTY B XapkoBi Ta Bapmasi 3acBin-
YHB, IO B LIJIOMY 32 BHJaMHU TPAHCIIOPTY YacTKa KiIbKOCTI 3aKJIafiB, pO3TalIOBaHUX y Oy(hepHHUX 30HaxX € (HaKTUYHO OJHAKOBOIO.
KinpkicTh ZOIIKITBHUX HaBUAIBbHUX 3akiafiB y Bapmasi B 3,5 pasu Oinbine, Hik y XapkoBi. B Xoai qocmimKeHHS TpaHCIIOPTHOI
JIOCTYIHOCTI 3araJlbHOOCBITHIX HaBYAJbHUX 3aKJIafiB yciMa BUAaMH I'POMAJICHKOTO TPaHCHOPTY B XapKoBi Ta Bapmai BcTaHOBIE-
HO, 110 B LJIOMY 32 BHIAaMH TPAHCIIOPTY YacTKa 3aKIafiB, pO3TALIOBAaHUX Y OyQepHHUX 30HaX, € Maike PIBHOIO, KUTBKICTD CEPEAHIX
HaBYaJbHUX 3aKiajiB y Bapmrasi maibke BiBiui Outeima y Xapkosi. KinbkicTh HaBUaNBHUX 3aKJIaZliB, PO3TALIOBaHHX y Oy(hepHUX
30HaX, CTaHOBUTH Maibke 90%: 13 215 mkin 213 po3ramoBani y Oy¢depHuX 30HaX rpOMaJICBKOT0 TPaHCIIOPTY. BijbIIicTh HaBYaNbHUX
3aknaniB (99%) BapuiaBu po3tamioBani B OypepHHX 30HAX aBTOOYCHHUX MapHIPYTiB, IO CBIAYMTH MPO HIMPOKE OXOIUICHHS I[HOTO
BUy TpaHcHopTy. Metpo 3abe3nedye noctym 1o 27% mkin micta. 3HayHa yactuHa mikin (51%) y Bapmasi 3Haxomutsecs B Oydep-
HUX 30HaX TPaMBaHHHUX MapUIPYTiB, IO MiIBUILYE JOCTYIHICTh HABYATbHUX 3aKIAMIIB.

3aranom micta XapkiB i BapmiaBa xapakTepu3yrOThCs TOBOJII BUCOKHM PiBHEM TPAHCIIOPTHOI JOCTYIHOCTI 10 OCBITHBOT iH(pa-
CTPYKTYPH, OCKIIbKU TTOHAA 99% HaBUAIBHUX 3aKIafiB PO3TAIIOBaHI B MeXaX Oy(epHHX 30H TPOMAaACHKOTO TPAHCIOPTY, IO MiAT-
BEpKY€E €PEKTUBHICTH TPAHCHOPTHOI iHYPACTPYKTYpH MICT 00 3a0e3MedeHHs JOCTYITY 10 3aKJIa/iB JIOMIKIIHHOI Ta CepeHBOI OCBITH.

Kawuogi cioBa: mpancnopmua ingppacmpykmypa, mpancnopmua 00CMynHICIb, 3aK1au oceimu, 6ygepHi 30HU, epoMadCch-
Kutl mpancnopm.
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