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Abstract. One of the ways to ensure the sustainable development of settlements is
to improve comfort of living in urban areas. The formation of a developed land-
scaping system is one of the priorities of modern city development and provides
an opportunity to realise the main functions of green areas of public use - ecolog-
ical, historical, cultural, urban and social. Sufficiency or insufficiency of green are-
as is determined by indicators both objective (the level or area of landscaping per
person), and subjective (the feeling of green space and comfort of urban areas).
This study addresses both of these aspects. Significant differences in the findings
of sociological surveys conducted earlier were also analysed. Residents of the city
of Kyiv completed a questionnaire, which evaluated not only the existing greening
system of the city, but also the perceived priority directions for its improvement.
Four main criteria for assessing the quality of landscaping elements are proposed
- environmental friendliness, contact, accessibility and attractiveness.
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1. Introduction

The awareness of the need for urgent measures to
safeguard the wealth and resources of the world is
reflected in the concept of the sustainable devel-
opment of mankind. One of the key components
of this development is environmental. In particu-
lar, Goal 15 of the 2030 Agenda for Sustainable De-
velopment determines the need to “Protect, restore
and promote sustainable use of terrestrial ecosys-
tems, sustainably manage forests, combat desertifi-
cation, and halt and reverse land degradation and
halt biodiversity loss”

The solution of this goal should be facilitated
by the formation of an ecological network at vari-
ous hierarchical levels as “a single territorial system
that includes areas of natural landscapes, territo-
ries and objects of a nature reserve fund [...]” (Law
of Ukraine, 2000; Oleinichenko, 2011). The main
structural elements of the ecological network at the
national level are natural focuses, connecting terri-
tories (eco-corridors), buffer zones and restoration
areas (Malyuga, Yukhnovsky, 2012). V. Malyuga
and V. Yukhnovsky formulated the basic principles
for the formation of a national ecological network
that should prevent the natural environment being
degraded by human activities. From among the de-
termined principles (which include: the rational use
of natural resources; pertinence, planning and con-
sistency; and the application of environmental pro-
tection ideology[Malyuga, Yukhnovsky, 2012]) the
anthropocentric principle should be distinguished.
It is taken by the authors to be the determining
principle, since it is directly related to both positive
and negative human influences on the environment,
and to the influence of the environment on man.

At the citywide level, the system of green areas
and open water bodies of the city - forests, recrea-
tional forests, parks, squares and other elements of
the green space system - act as the ecological net-
work or ecological framework of the city (Shvets,
Rudenko, Veremiy, 2010; Kryzhanovsky, Nagorna,
2014). It is in the cities that the most significant
mutual influence of man and the natural envi-
ronment is felt, due to the large concentration of
populations, which globally is more than half of hu-
manity, and in Ukraine is 69.4% (The United Na-

tions Department of Economic and Social Affairs:
Urban Population Index 2019).

The ecological function as the main function of
urban green spaces has been widely studied by nu-
merous scientists. This is due to the fact that green
spaces: absorb carbon dioxide and release oxygen;
reduce air temperature in hot weather by the evap-
oration of moisture; prevent strong overheating by
protecting the soil and building wall surfaces from
direct sunlight; reduce the level of urban noise; re-
duce dust and air pollution; and secrete volatiles
that can kill pathogenic bacteria (Mashinsky, Zolo-
gina, 1978; Selmi et al., 2016).

Urban green spaces have a leading place in the
architectural and planning structure of the city.
They are involved in forming the main structural
elements of the city. By creating gaps in continuous
building areas, green spaces unite residential are-
as, giving the city integrity and completeness; they
affect the visual characteristics of the urban envi-
ronment, giving them a special atmosphere with a
wealth of shapes and colours (Burgess et al., 1988).

Considering ecological and planning functions,
forming a city’s green framework is an important
component of creating a widely developed green-
ing system for the city in order to provide the most
comfortable living conditions for the population.

According to the legislative and normative doc-
umentation of Ukraine, all green areas in cities and
towns are divided, in accordance with their func-
tions or purpose, into the following groups: green
spaces for public use; green spaces of restricted use;
green spaces for special purposes (Town planning,
2001; DBN B.2.2-12:2019, 2019).

However, it is green spaces for public use that
are decisive in forming a sense of comfort in the ur-
ban environment (Swanwick et al., 2003).

The sufficiency of green spaces can be assessed
according to two groups of characteristics — quanti-
tative and qualitative. Previous studies have tended
to use objective measures such as expert judgment
or a geographic information system (Wan, Shen,
2015).

The most accurate method for determining the
quantitative indicators of the area of urban green
spaces is considered to be the use of GIS technol-
ogies to supplement databases of land and urban
cadasters (Gupta et al., 2016; Trubina et al., 2017).
GIS models allow not only the reliable recording of
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quantitative indicators of the area of green spaces,
but also constant monitoring of changes, thereby al-
lowing trends to be determined alongside the con-
sequences of transformations of green space systems
(Van Herzele, Wiedemann, 2003).

GIS technologies can also be used in determin-
ing the quality of the formed ecological network
of the city. So, on the basis of the “Panorama” GIS
system developed by Y. Kryzhanovsky and A. Na-
gorna, a general ecological network scheme was cre-
ated and the connectivity of the biocentric-network
structure of the ecological network scheme was esti-
mated for the city of Vinnitsa, Ukraine (Kryzhano-
vsky, Nagorna, 2014).

In order to assess green spaces suitability for var-
ious purposes in the settlement, quantitative indica-
tors such as the norms of greening per inhabitant
(DBN B.2.2-12: 2019, 2019; Rules for maintaining
green space in settlements of Ukraine, 2006) and
the level of greening of urban development (DBN
B.2.2-5:2011, 2011) are used. The level of green-
ing is the percentage ratio of the area of greened
territories to the total area of a city, a unit of its
administrative division or a separate functional ter-
ritory. The amount of greening per inhabitant is the
amount of landscaped area (m?) required to meet
the needs for rest, as well as to improve living con-
ditions.

The norms for greening levels in residential
quarters and neighbourhoods vary depending on
the buildings’ mark-up and are measured in square
metres per inhabitant. The value of this norm is de-
termined depending on the size of the urban pop-
ulation, the type of greened areas and the climatic
sub-district to which the city belongs. For example,
for the city of Kyiv the standard of green spaces
of public use is 16 m?/person (DBN B.2.2-12:2019,
2019). In different countries, the norms of both
the greening system as a whole and its individu-
al structural elements are quite different. For ex-
ample, the normative area of green space of a city
park per city inhabitant can vary from 5 m?/person
(Ukraine, Russia) to 10-15 m*/person (Germany)
and up to 8-25 m?/person (USA) (Pleshkanovska,
Usova, 2014).

Creating a comfortable urban environment aims
primarily to give city residents a sense of satisfac-
tion with the architectural and artistic appearance
of the urban space, its convenience and the eco-

logical state. The environment for people cannot be
created without considering the opinions of peo-
ple. That is why carrying out sociological research
is a common method for substantiating urban de-
sign decisions, and a city ecological network design
in particular (Burgess et al., 1988; Kweon, Sullivan,
1998).

Of course, the use of GIS technologies for moni-
toring and determining the status of residents’ satis-
faction with green spaces can provide more accurate
quantitative indicators of areas of urban green spac-
es. However, even if there is a regulated and suf-
ficient area of green space in the city, residents
sometimes have a subjective sense of a lack of green
areas. A subjective assessment of the level of city
greening and the quality of urban green spaces is
sometimes completely opposite.

The present paper analyses the reasons for this
difference, as well as what influences the subjective
perception of the extent to which city landscaping
is adequate and provides comfort (in particular, on
the example of the city of Kyiv).

2. Materials and research methods

2.1. Previous research methods for investigat-
ing greenery level in Kyiv

Many cities in the world call themselves “green cit-
ies” However, we need to distinguish between dif-
ferent definitions of this concept.

The traditional concept of a “green city” is based
on a sufficiently high level of landscaping in the ur-
ban area and a developed system of green spaces.
In the modern sense, a “green city” is one active-
ly implementing such methods as: new forms of
landscaping (vertical landscaping, landscaping of
gardens, “hanging” gardens), green technologies in
production aimed at reducing harmful emissions
into reservoirs and air, or reforming transport in-
frastructure.

Kyiv is also often referred to as the “Green Cap-
ital” or “Chestnut City”. According to a study by
Philipp Gértner, Kyiv is the greenest capital in Eu-
rope with a population of over two million (Gértner,
2017). In their study, the authors applied the Nor-
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malised Difference Vegetation Index (NDVI) meth-
od. This NDVI method is based on determining the
types of points that are characterised by the pres-
ence or absence of living vegetation within a specit-
ic area. Using satellite imagery, the area around the
official centres of 43 European cities with a diame-
ter of five miles (about eight km) was analysed (see
Fig. 1 for Kyiv).

According to the NDVI, Kyiv was ranked first
in terms of live vegetation in the list of Europe’s
“greenest” cities with a population of over two mil-
lion. Its index is 0.389 (the value of each capital
index ranges from 0.0 to 0.5). In second place is
Berlin with an index of 0.246. The London index
is 0.135 and that of Moscow is 0.143. In last place
according to the amount of vegetation among the
capitals was Athens, with an index of 0.087 (Gért-
ner, 2017).

In 2009, analysts at The Economist Intelligence
Unit commissioned by the German industrial giant
Siemens tried to identify the “greenest city in Eu-
rope” (Taylor, 2009). The list includes 30 European
capitals that were evaluated based on seven parame-
ters: carbon dioxide emissions, energy, construction,
transport, water resources, waste and land stock, air

GREEN, LANDSCAPE AND RECREATION AREAS, 2
1. TERRITORIES AND OBJECTS OF THE NATURE RESERVE FUND

Fig. 1. Part of Kyiv territory considered in Géartner

quality, and city management. The authors then rec-
ognised Copenhagen as the greenest, and Kyiv took
last place — 30th - both in the overall list and in
most of the individual parameters.

Thus, what is the actual level of landscaping in
Kyiv?

Currently, the green areas of all kinds, in Kyiv
amount to 45,449 ha or 54.4% of the total city area.
Of these, the area of green spaces for public use is
5,115 ha. In total there are 127 parks in Kyiv, in-
cluding six specialised, 367 squares and 77 boule-
vards (The Master Plan of Kyiv, 2015). The Master
Plan of Kyiv envisages an increase in green spac-
es of general use to 7,400 ha, or from 18.5 m*/per-
son to 23.5 m?/person (while the norm is defined
at 16.0 m*/person) (DBN B.2.2-12:2019, 2019). Ac-
cording to this, there is a sufficiently high level of
landscaping and compliance with current regulato-
ry requirements.

2.2. Research objective

Considering the abovementioned evidence, the
question arises: how can we achieve an adequate

- zone, rated by NDVI
index
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level of comfort of the urban environment, provid-
ed there is no possibility to create additional ele-
ments of the landscaping system within the already
built up area?

For the past years a trend has been observed,
where at the request of members of the Kyiv City
Council or initiative groups of residents, individu-
al green areas within a residential area have been
granted status as “squares” (in essence, status as
public-use green spaces is granted to previously
restricted-use spaces). However, this does not re-
ally increase the area of greened spaces, but only
changes the quantitative reporting. Giving status as
a square to a small area within an existing residen-
tial area does not allow it to develop as an inde-
pendent element of the public green space system
- as a full-fledged park or square would. Such green
spaces remain accessible only to a limited number
of residents. The analysis of green space provision
and its comparison with European cities shows, in

general, the abundance of green spaces in the city of
Kyiv, but their territorial location causes some dis-
content among citizens and leads to a feeling of the
greenery being inadequate.

One way to solve this problem might be to in-
crease the accessibility and attractiveness of existing
elements of the city’s greening system. For a more
complete understanding of the needs of the popu-
lation in the exercise of their recreational functions,
this sociological study was conducted. Its purpose
is to evaluate the attitudes of the population to the
established greening system of the city of Kyiv and
to determine priorities for improving the level of
attractiveness and comfort of parks and squares for
city inhabitants.

The functional landscaping elements selected for
the study are multi-functional landscaped public ar-
eas. Their location in the planning structure of the
city is shown in Fig. 2.

GREEN, LANDSCAPE AND RECREATION AREAS,
TERRITORIES AND OBJECTS OF THE NATURE RESERVE FUND

MTEDP#HKS
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Fig. 2. Placement of the evaluated elements of the landscaping system under the Scheme “Greening and Landscape and
Recreation Territories” as part of the Master Plan. Source: own data
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Selected landscaping features included local gar-
dens and local nature parks. The area of the inves-
tigated landscaping elements ranges from 0.55 ha
(Aliyev Square) to 22.40 ha (Syretskyi Park). The
landscaping elements selected for the study are
mostly surrounded by dense residential and public
buildings. There are also instances of these elements
being surrounded by industrial buildings, green
spaces, transport infrastructure and water bodies.

2.3. Materials and methods

According to Niles (2006), a sample size of mini-
mum 196 participants was required to obtain and
analyse results with a confidence level of 95% and
confidence interval of 7%, taking into account the
population of Kyiv (Ukraine) of 2,885,000 inhabit-
ants [30], of which the sample is aimed to be rep-
resentative.

As such, data were collected from 222 partic-
ipants (145 female, 77 male), recruited through
email and social media advertising. All participants
were permanent Kyiv residents, and either working
or studying there, or both. One hundred and twelve
participants were aged 18-30, ninety-four were aged
30-50 and seventeen were over 50. All participants
were educated to at least bachelor’s degree or higher.

The study was conducted using an online ques-
tionnaire. The questionnaire was conducted in the
Ukrainian language. It was built on a Google Forms
platform and was completed by participants at their
own time and pace, without restrictions.

The questionnaire examined participants’ atti-
tudes and opinions about the state of greening, in
particular of parks, in Kyiv. Additionally, the survey
contained a series of questions examining the par-
ticipant’s habits regarding visiting parks.

Particular attention was paid to prioritising the
criteria that residents considered the most impor-
tant in determining attractiveness of landscaping.
The following criteria were examined:

1. Ecology (sanitary-hygienic and ecological con-
dition of the park) — the level of noise regime,
the level of contamination of the park territory
by vehicle exhaust gases; soil contamination by
heavy metals: caesium-137, lead, mercury.

2. Contactability — the park being surrounded by
residential or public buildings, industrial sites,
etc.

3. Accessibility (location of the park within walk-
ing or transport distance from places of resi-
dence and work) - availability of metro stations
and high-speed tram; availability of stops and
number of public transit routes within walking
distance of the park.

4. Attractiveness (attractiveness of park due to its
aesthetically significant qualities) - aesthet-
ics (colour, brightness, shape, spatial structure
of objects within the field of view and oth-
er features that can influence feelings, mood,
emotional impressions, and the physical and
psycho-emotional state of a person in general);
uniqueness (the presence of objects of historical,
architectural and natural heritage, etc.); topolo-
gy (the presence of impressive landscapes, wa-
ter bodies, the nature of vegetation distribution,
etc.); well-developed infrastructure (availability
of entertainment facilities, sites of various pur-
poses, small architectural forms, etc.).

The study comprised a mixture of multi-
ple-choice and checkbox-style questions, as well as
an optional open question at the end of the ques-
tionnaire. A total of twenty-three questions were
asked (excluding those on demographics). Thirteen
questions were multiple-choice; seven were check-
box-style and allowed for more than one answer;
one was an optional open-ended question; and one
question was presented in the form of a matrix ta-
ble. Some of the multiple-choice and checkbox-style
questions had an “other” option that allowed partic-
ipants to answer freely. The “other” option answers
were not used in quantitative analysis, but rather
served as a valuable source for the qualitative anal-
ysis of data.

3. Results

For the purposes of this study and report, not all
questions were analysed. To answer our research
questions, ANOVAs and several Student’s t-tests
were conducted. All the t-tests were Bonferroni cor-
rected where appropriate, to account for multiple
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comparisons. Data were analysed for each question
individually. The statistical analysis of data revealed
the following series of findings.

Firstly, it was revealed that a statistically signifi-
cant proportion (almost 71% of respondents) believe
that there are not enough parks in Kyiv, and that
more parks should be built (#(221)=4.18, p=0.015).
Additionally, it was observed that more than 85% of
participants considered parks to be a place of quiet
rest, and prefer picturesque landscapes. The availa-
bility of parks and squares is of utmost importance
to Kyiv residents. Forty percent of respondents re-
ported visiting parks at least three times per week,
and almost half believe that the attractiveness and
uniqueness of the parks are the most important fea-
tures.

Further, a 2x3 ANOVA was applied, with gen-
der (male vs female) and age (18-30; 30-50; and
50+) as between-subject factors. No main effects
were found, though an interaction effect was report-
ed (#(2,221)=4.08, p=0.031). Further analysis us-
ing t-tests showed that although between men and
women aged 18-30 or over 50 there was no statisti-
cally significant difference as to how often they used
parks (in all cases p>0.050), women aged 30 to 50
nevertheless used parks more than men (#(92)=2.44,
$=0.021).

To analyse the aim of park usage by age and
gender, 2-3 between-factor ANOVA was applied.
Again, no main effects were reported, whilst a sig-
nificant interaction effect was present (#(2,221)=3.11,
p=0.049). Further parsing out with t-tests revealed
no difference between age and gender with re-
spect to park usage for quiet rest, entertainment,
and cultural events; however, usage of sports equip-
ment (although of borderline significance), was pre-
ferred by women aged 30-50, as compared to men
(#(92)=1.99, p=0.051).

Further, four criteria were analysed as to their
importance from the perspective of urban effective-
ness and public perception. These were: the eco-
logical state, park contactability, park accessibility,
and park attractiveness; and can be seen in Fig. 3.
Responses revealed that the ecological state of the
park was deemed to be the most important criteri-
on by over 80% of respondents. The second most
important criterion, chosen by over 67% of partic-
ipants, was park accessibility. About half reported
park attractiveness as an important criterion, and

just under 17% recognised park contactability as
important.

More detailed analysis of each criterion also re-
vealed its most important aspects, as rated by the
population of Kyiv. For the ecological state of the
parks, noise levels (specifically the noise of cars
from surrounding highways and roads) and air con-
tamination (from car exhaust fumes) were identi-
fied equally as the most important, with around
43% of respondents choosing each option. Levels
of soil contamination (with e.g. heavy metals) was
only chosen by 14% as the most important aspect
of ecological state.

With regards to accessibility, the respondents re-
ported that being able to access the park on foot is
the most important, with almost 55% choosing this
option. Twenty percent reported that availability of
overground public transport stops within walking
distance of the park is most important, and 11%
and 13% identified the number of public transport
routes, and the availability of underground public
transport stops, respectively, as the most important
accessibility factors.

Finally, in terms of park attractiveness, the aes-
thetic aspects and topological characteristics were
deemed most important, with 35% and 38% re-
spondents, respectively, choosing these options.
About 18% identified the uniqueness of the park
(presence of historical or architectural monuments,
various art objects, etc.), and almost 10% park in-
frastructure, as the most important aspect deter-
mining attractiveness.

Importance of various criteria from the
perspective of urban planning
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Fig. 3. Numbers of people who deemed each criterion to be

an important aspect of parks, from the perspective of urban
planning. Source: own data.



162

Alla Mikhailivna Pleshkanovska / Bulletin of Geography. Socio-economic Series / 48 (2020): 155-164

4. Conclusions

The ever-increasing global level of urbanisation
shows the extraordinary concentration of people in
a densely built urban space. The larger the modern
city, the more empty, construction-free spaces there
are. The system of elements of green space of the
city — parks, squares, boulevards - forms the eco-
logical framework of the city and becomes the link
that connects man with nature. The existing green-
ing system of the city has important environmen-
tal, urban, historical, cultural and social functions,
providing the population with a sense of comfort in
the urban environment.

Compliance with minimum regulatory require-
ments for the area of green space and the level of
greening of the urban area is regulated by a coun-
try’s legislation and system of norms relating to ur-
ban activity. Regulatory requirements regarding the
level of landscaping vary in different countries from
5 to 25 m*/person. In Ukraine this rate is 16 m?*/
person.

In this study, we analysed both the actual state
of provision of green spaces for public use and the
subjective attitude of residents to the level of green-
ing in the city of Kyiv. According to the materials of
the City Master Plan, the level of greening in Kyiv is
18.5 m?/person, and long-term provision will reach
23.5 m*/person.

Using only absolute indicators (the area of green
space and its share in the total area of the city),
or even relative indicators (the level of green space
provision of the population - m*/person) does not
allow sufliciency of existing greening or the state of
greening of the city to be truly estimated. Given the
fact that the green areas in Kyiv are technically ade-
quate and the level of landscaping is in accordance
with the current regulatory requirements (18.5 m?/
person, compared to the 16.0 m*/person required
by regulations), the overwhelming number of in-
terviewed residents (over 71%) reported feeling a
lack of landscaping.

Moreover, the subjective evaluation by the popu-
lation is different. Residents (Vasilyuk, 2004), public
figures of Kyiv (Derkulsky, 2016), as well as scien-
tists (Arion et al., 2016), constantly claim that the
number of green spaces in Kyiv is catastrophically

decreasing, and that parks, squares and green are-
as are being destroyed for construction purposes.

The subjective and objective assessments of
green space provisions, made on the example of
the city of Kyiv, are significantly different. Such es-
timates sometimes reach polar opposite values, de-
pending on the method of evaluation used.

Kyiv ranking as the single greenest capital in
Europe according to the NDVI method can be ex-
plained by the features of the planning organisation
of the city’s ecological framework.

The system of green spaces of various functional
in the city of Kyiv, which occupies more than 50%
of its territory, has existed for several centuries and
is of a permanent nature. The spatial organisation is
significantly influenced by factors such as city plan-
ning being disjointed between its right-bank and
left-bank portions, and the fact that a large area is
covered by the Dnipro River area with right-bank
park slopes and green islands in the central part of
the city, together forming the so-called ‘water-green
diameter’ of the city (see Fig. 2). The middle zone
of the city, developed for residential public and in-
dustrial-warehouse development, is surrounded by
an extensive forest park belt in the peripheral part
of the city.

The results from Gértner show that about 40% of
the analysed area (a zone of 5 km radius around the
city centre, see Fig. 1.2) is occupied by water-green
diameter elements of Kyiv - the territory of the
Venetian Islands (Hydropark Park), Dolobetsky,
Trukhanov-1 and Gorbachich tract; unique land-
scaped right-bank slopes of the Dnipro River (Volo-
dymyr’s Hill, Khreshchaty, City, Mariinsky, Askold’s
Tomb, Glory Park, Naddnipryansky, Pechersk Lavra
Parks) and the Grishko National Botanical Garden
NAS of Ukraine and the Fomin Botanical Garden.
This is what contributed to the high Normalised
Difference Vegetation Index.

This extraordinary concentration of parks gives
a unique view of the central area of Kyiv, but the
vast area of other built-up zones of the city has only
a few small intersections of green areas, parks and
squares. The lack of green spaces for public use is
really felt by the residents of the vast majority of
residential areas and arrays of Kyiv.

Given the limited free areas for the establish-
ment of new parks and squares, the leading ap-
proach to improving the greening system of Kyiv is
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to increase the attractiveness of the existing green
areas. The criteria for assessing the attractiveness of
parks and squares were determined in this study:
environmental friendliness of the park (including
both ecological and sanitary conditions), contacta-
bility of the park (being surrounded by residential,
public or industrial sites, etc.), accessibility to the
park (its location within walking distance or trans-
port accessibility from places of residence and work)
and the attractiveness of the park (its aesthetics and
purpose). Among these criteria the most important
were determined to be environmental friendliness
(over 80% of respondents) and accessibility of the
park (over 67%).

It was the insufficient level of comfort and eco-
logical state of the urban environment and, in par-
ticular, of the city’s ecological framework - which
residents identified as the most important charac-
teristics of elements of a green space system — that
determined the last place in the ranking conducted
by German industrial giant Siemens (Taylor, 2009).

Placing individual greening fragments in areas
surrounded by dense urban development ensures
that residents’ priority criteria of accessibility of
parks and squares will be met. This preference was
stated by over 67% of participants. This allows you
to pay more attention to increasing improvement to,
and attractiveness of, green areas. Interestingly, ac-
cording to the survey, among the 18 proposed parks,
only three were actively visited - the City Garden
(66.7%); Shevchenko park (66.2%) and the park of
Ostrovsky (41.0%), which have a rather small areas
but a high level of landscaping and rich entertain-
ment facilities for both adults and children.

In summary, it can be concluded that creating
new elements of a system of green spaces (parks
and squares) that require significant territorial re-
sources is too problematic given the dense urban
development and high cost of land in the city of
Kyiv. Therefore, increasing the level of improvement
to, and attractiveness of, the existing elements of the
city’s green space system should be a priority to en-
sure a sense of urban comfort and meet the need
for green areas.
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