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Introduction

Urbanization affect not only the size and number of cities, but also change
the structure of urban areas. One of the dimensions of these changes is the
natural environment both in the city itself and outside it. During the systemic
changes, as a result of Poland transforming from the command-and-quota
economy and shifting towards empowerment, green areas began to disap-
pear on a massive scale, replaced with new developments and increasingly
fragmented settlement structures. This process has continued ever since.
Throughout this time, approximately 30% of open areas used in a variety of
ways have vanished (taken up by the new developments) (Hrehorow-
icz-Gaber, 2015). Urbanization has negative impacts on the natural environ-
ment by exerting pressure on and shrinking green spaces in many cities in
Europe, North America, South America, Asia and Africa with the situation in
Africa being critical (Abebe, Megento, 2016). Loss of urban green spaces has
been recorded in both developing and developed countries, and is dependent
on the rate of urban growth often determined by prevailing socio-economic
factors (Gairola, Noresah, 2010).

Increased population density and spatial expansion has exerted huge
negative impacts on green areas and transforms urban green spaces to
impervious landscapes. In recent years, a lot of studies have documented
urban growth and consequent loss of urban green spaces (Odindi, Mhangara,
2012). Part of them identify the growth of human settlement on urban fringes
as the major cause of loss in green spaces and consequent negative environ-
mental impacts (Yuan et al,, 2005). Moreover, urban green spaces in particu-
lar have long been recognized as the most critical environmental resource in
an urban ecosystem (Gairola, Noresah, 2010).

Urban green spaces play a remarkable role to reduce bad consequences
of the rapid rate of urbanization (Li, Pussella, 2017). They have very impor-
tant part in creating the space of cities because quality of an urban is a result
of balanced distribution between buildings, transport infrastructure and
green spaces. Besides different types of green areas in the city, their functions
and services reveal the impact of quality life (Guilgiin et al., 2015). This is why
underestimating the importance of green spaces can be dangerous in urban
development. The aim of the article is the characterization of urban green
spaces based on the literature and indication main benefits appear from their
existence for contemporary cities.



EKONOMIA | SRODOWISKO 2 (65) + 2018 Environmental policy and management

47

What are the green spaces of cities?

The definition of green space has long been argued, and a universally
accepted definition of urban green spaces is still lacking. Most developed
countries have their own definitions of urban green spaces (Byomkesh et al.,
2012). Urban green spaces can be defined as vegetated areas which are found
in urban environments and named as semi natural areas in a city (Jim, Chen,
2003). These areas can be covered with natural or man-made vegetation but
are present in built-up areas (Li, Pussella, 2017). The term “urban green
space” is used to mean formal and informal green sites, and also to refer to
“open spaces” that have potential to provide ecological functions (like sports
clubs, playing fields, open barren land, etc.) (Qureshi et al., 2010). In refer-
ence to green spaces the European Commission (2013) is talking about green
infrastructure and defined it as a strategically planned network of high qual-
ity natural and semi-natural areas with other environmental features, which
is designed and managed to deliver a wide range of ecosystem services and
protect biodiversity in both rural and urban settings.

Green spaces in the city consist of various types of natural elements and
usually include parks, forest patches, open spaces, residential gardens of nar-
row strips of trees along streets (Jim, Chen, 2003). Arabi et al. (2014) grouped
urban green spaces into four categories:

e public green spaces, usually called parks, which have been allocated for
general public to engage in their activities leisurely,

¢ semipublic green spaces such as open spaces in hospitals, government or
private departments etc.,

e private green spaces which are the residential garden units maintained
by urban residents,

e street green spaces which are the tree layouts along roadways.

Yang et al. (2017) proposed another way to divide green spaces, they
have distinguished six types of such areas: Attached Green Spaces (AGS),
Park Green Spaces (PGS), Ecological Green Spaces (EGS), Road Green Spaces
(RGS), Other Green Spaces (0GS), and Productive Plantation Green Spaces
(PPGS) (figure 1).

From the view of land use and cover, green spaces include woodland,
farmland, garden plot, grassland, wetland, and garden green space within the
built-up areas (Xu et al., 2011). In other words, urban green spaces include all
that have the vegetation and provide a wide range of functions that include
air and water purification, mitigation of environmental pollution, carbon
sequestration, regulation of micro-climate, habitat for urban wildlife, recrea-
tion and spiritual and therapeutic value (Odindi, Mhangara, 2012).
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Figure 1. Six types of urban green spaces in Changchun (China)
Source: (Yang et al,, 2017).

Urban green spaces have become widely recognized as an important
component of the infrastructure in urban areas. Increasing urbanization and
development have, however, placed urban green spaces under extreme pres-
sure, threatening their abilities to maintain the basic ecological and social
functions upon which human existence depends (Chen et al., 2006). On the
other hand, many cities experiencing intensive growth are facing the reduc-
tion of green spaces (figure 2, 3, 4), which deepens the existing problems,
especially that ecosystem is closely related in other components of urban
system - social, economic, cultural or political. For example, Colombo city, the
former capital city of Sri Lanka, was nominated as one of the fastest growing
urban cities in South Asia by the World Bank in 2013. Yet, Colombo generally
has a comparatively, low rate of population growth. Therefore, if the green
space reduction rate would be considered.
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Figure 2. Changes in green spaces in Colombo city, the former capital city of Sri Lanka
in 1980, 1988, 1997, 2001 and 2015

Source: (Li, Pussella, 2017).

Colombo could be the worst city with the highest rate of reduction com-
pared with other cities (figure 2) (Li, Pussella, 2017). Addis Ababa hosting
nearly 30 percent of the urban population of the Ethiopia was once said “for-
est city”. This unprecedented growth of this city has shrunken green areas in
significant scale. The problem is expected to worsen in the coming years due
to the massive construction of houses, buildings and roads and the less atten-
tion given to green spaces (Abebe, Megento, 2016). In China, however, the
distribution of green spaces in cities is not homogeneous. Because green
spaces may be insufficient and unequally distributed, conservation of these
spaces and their multiple functions is becoming an increasing concern for
most Chinese cities (Chen et al., 2006).
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Figure 3. Land use change in 1986 (a), 2000 (b) and 2015 (c) in the city of Addis Ababa, Ethiopia
Source: (Abebe, Megento, 2016).
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Figure 4. Changes in green spaces in Greater Dhaka the capital of and largest metropolitan
area in Bangladesh in 1975, 1988, 1999 and 2005

Source: (Byomkesh et al,, 2012).
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Parts of urban green spaces

Urban landscape depends on the surrounding area, such as suburban,
rural, and bioregional landscapes that are seen in ecological watershed units
(Arifin et al., 2009). The largest and most visible parts of green areas in the
city space are parks and forests. Urban parks can play an important role in
the conservation of biodiversity (Cornelis, Hermy, 2004), they also provide a
range of ecosystem services for urban citizens (Heyenga, Savill, 2008).
Assessing the accessibility of the urban residents to green spaces, most
authors have defined that the urban parks should be within 400 m, it means
5 minutes walking distance, from residencies (Herzele, Wiedemann, 2003).
According to the standard which was recommended by National Recreation
and Park Association, USA, a space of 0.41 km? has to be kept as urban parks
for 1000 residents (Nicholls, 2001).

Parks can be designed to perform various functions for city dwellers, so
they can be traditional and multifunctional (figure 5). Research shows that
urban parks are visited primarily by residents, but it is also an attractive
space for visitors from nearby areas and tourists (Schmidt et al,, 2016).

Renaturalization Recreation Gardening Inspiration and
relaxation

Possible attributes: species Passible artributes: increased Possible attributes: provision Possible attributes: provision

diversity, recreation footfall, ather peaple’s of regional produce, of seating, improved
restrictions, woodlands, enjoyment, health benefits landscape diversity, landscaping, recreation
wildflower verges improved aesthetics restrictions

Figure 5. Different types of parks
Source: (Schmidt et al., 2016).

Urban forests play similar role to city space as parks do. General figures
for urban open space and urban forests show a wide variance between differ-
ent European towns and cities. Most woodland is found in the urban fringe.
The percentage cover ranges from 1% in Copenhagen to 65% in Stuttgart in
the 5 to 10 km ring around the city center (Pauleit et al.,, 2005). Despite the
recognized positive role of forests in metropolitan contexts, a reduction in
their functionality has been observed in most urban regions (Tomaoa, 2017).
While the percentage of cover of woodlands in Europe’s urban areas does not
seem to be directly related to their geographic location or the size of urban
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areas, four different types of urban woodland (figure 6) could be distin-
guished (Pauleit et al., 2005):

¢ closed woodland surrounding the city (e.g. Oslo, Ljubljana),

¢ woodland islands and belts within the city (e.g. Ljubljana, Munich),

¢ dispersed woodland within an urban matrix (e.g. Black Country),

¢ small woodland areas in parks and gardens within the city,

¢ dispersed woodland in an agricultural matrix around the city (e.g. Florence).

Oslo—large northern city enclosed by Black Country — post-industrial
large woodlands & sea (zrey) conurbation; small, dispersed

Munch — large, compact city; Ljubliana — medium sized, compact
woodlands in river corridor B islands town; large woodland  islands on
inparks and on the fringe hills E: on the fringe (not shown)

[

& oy

Flarence — larze historic city: small
woadlands in parks & gardens, disparse
wosdlands on slopes in agricultural
migtris

Figure 6. Different types of urban forest (woodlands are shown in black, other open spaces
in gray, built-up areas in white)

Source: (Pauleit et al., 2005).
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Another element of urban green spaces are private gardens (private
green spaces) and roadside green spaces. Private gardens are very heteroge-
neous in their size and structure and cover a large proportion of urban areas
- for example: between 22-7% of the total area of seven UK cities (Loram et
al,, 2007) or 36% in a small New Zealand city (Mathieu et al,, 2007). As a one
of the major component of green spaces, privet gardens have vast potential
for creating biodiversity benefits (which can varying depends on size and
features of gardens) (van Heezik et al., 2012). Roadside green spaces consist
oflinear corridors between sidewalks (figures 7 and 8). This type of greenery
is important not only because its ecological meaning, but it also has aesthetic
value. In addition, the design and maintenance of roadside green spaces must
comply with the requirements of road safety (e.g. in terms of visibility or
roads and pavements contamination).

Figure 7. Roadside green spaces in Jakarta, Indonesia
Source: (Arifin, Nakagoshi, 2017).
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Figure 8. Roadside green spaces in in Naser City, Egipt
Source: (Abd El Aziz, 2016).
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In addition to traditional urban green spaces, alternative solutions are
now being proposed that increase the spectrum of possibilities for urban
nature. This are: vertical gardens, green roofs (figure 9), green terraces (fig-
ure 10) and green graffiti (figure 11). Vertical garden structure was invented
by French botanist Patrick Blanc and to build them were started in Paris,
London, Tokyo and New York since 1988. Vertical garden structure is garden
design which consists of vegetations placed on the wall surface. This kind of
green elements can improve the air quality of building and can save energy
(Giilglin et al, 2015). Roof and terrace gardens are a multifunctional green
roof build-up with high water storage. It is suitable for lawns, perennials, and
with deeper system substrate, for shrubs and trees. Two types of roof and
terrace garden can be distinguished in terms of features and benefit func-
tions: intensive green roof (figure 9 left) which is appropriate to roam or to
do various recreational activities, and extensive green roof (figure 9 right) -
not suitable both for recreational activities or walking (Giilgiin et al, 2015).

Figure 9. Intensive roof garden
Source: (Giilgiin et al, 2015).

Figure 10. Green terrace
Source: (Berkooz, 2007).
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Figure 11. Green graffiti
Source: (Jansen, Ruifrok, 2012).

Roof gardens are becoming more and more popular in urban spaces, for
example in U.S. an increasing number of cities now require green roofs in
new construction projects - partly to help mitigate global warming. Green
roofs slow the flow of rainwater into a storm water system, reduce the energy
needed for heating and cooling, and diminish urban heat island effects. More
than two million square feet of Chicago’s rooftops have been planted with
low-growing sedums, native grasses, herbs, and shrubs. Minneapolis, Boston,
and other large cities have various “green” requirements as well (Berkooz,
2007).

Benefits of urban green spaces

Green spaces are an inseparable element of the city structure, hence they
generate many social, economic and ecological benefits. In the other words,
urban green spaces have a constructive role in social, economic and ecologi-
cal fields and they reduce the negative effects of the urban life (Ignatieva et
al,, 2011).

Social benefits of existing green spaces are primarily associated with
interpersonal relationships and human health. City residents use parks and
gardens for restoration and relaxation, exercise and to engage in social inter-
actions. Green spaces within cities are also associated with wider social ben-
efits such as diminished crime, violence, and aggression (Sushinsky et al.,
2017). Urban green spaces contribute in a positive manner to maintain pub-
lic health by facilitating appropriate space for physical exercise to improve
physical and psychological well-being, reducing stress, depression and sup-
port longevity - their role is seen in improving the quality of life by offering
esthetic enjoyment, recreational opportunities, and place for different social
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interactions (Li, Pussella, 2017; Loukaitou-Sideris, 2016; Saporito, Casey,
2015; Dinnie et al., 2013; OzgOner 2011; Irvine et al., 2009; Chiesura, 2004).
In this aspects green spaces are especially important - human health and
well-being is inextricably linked to experiences of nature and as health prob-
lems in cities rise there is a critical need to improve people’s access to nature
(Sushinsky et al., 2017). The importance of urban parks and green spaces in
cities and especially metropolises becomes more evident, when the destruc-
tive effects and nonproductive functions of cities in isolation of people from
nature, incidence of deceases, psychological pressures caused by crimes in
cities and finally the formation of machinery life is realized (Thompson et al.,
2002).

Outdoor physical activities in the city are often combined with nature
observation, bird watching, photography, or similar directly nature-related
activities (Schmidt, 2016). Thus, urban green spaces have also an educational
function. Urban green spaces play an important role in the basic education of
school children with regard to environment and nature but for academic
education and research as well. Urban green spaces are beautiful and there-
fore have an aesthetic appeal. The presence of urban green spaces in a city
increases the quality of life, not only because of their beauty but also because
the aesthetic quality of urban green spaces enables people to orient them-
selves in space and time. Through all this, urban green spaces give neighbor-
hoods their own identity, which makes them more attractive to live in. Urban
green spaces can additionally be seen as a compensation for low-quality
areas (Rodenburg et al., 2001).

Urban green spaces are important for all residents, but there are particu-
lar groups for which they are especially important. For low-income, inner-
city seniors in particular, who live in small apartments without private yards
and outdoor space, neighborhood parks can offer respite and opportunities
for contact with nature, walking, and exercise (Loukaitou-Sideris, 2016). The
researchers of 3,144 Tokyo seniors born in 1903, 1908, 1913, and 1918
shown that living in neighborhoods with parks and walkable green spaces
positively influenced the longevity of those seniors, independent of age, sex,
marital status, income, or baseline functional status (Takano et al., 2002).
Rappe et al. (2006) find in their study that self-reported health of older
women in a Helsinki nursing home is related positively to more frequent vis-
its to neighborhood parks and green spaces. In addition to seniors, green
spaces have special value for children. Green areas plays a significant role in
the well-being of children: provide safe play areas for children, have a posi-
tive effect on children’s cognitive functioning, contribute to their physical,
mental, and social development and have an important role in education
(Baycan-Levent et al., 2009; Wells, 2000).
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One of the most essential issues related to green spaces is the distribu-
tion of advantages they generate. Research shows that the benefits of green
areas are unevenly distributed. Frequency and manner of using green areas
depends on social factors such as age, gender, and education. Socioeconomi-
cally disadvantaged areas often have lower quality and quantity of public
green spaces, vegetative cover and species richness (Sushinsky et al., 2017).
Study proves relationships between racial and economic segregation and dif-
ferences in exposure to green space between the members of different racial
and income groups. Findings generally show that lower-income people and
racial minorities live closer to a patch of green space than white people but
live in neighborhoods with lower densities of green space (Saporito, Casey,
2015).

Urban expansion significantly affects the natural environment of cities -
can causes environmental destruction and pollution. Therefore, green spaces
are important from their environmental benefits - they moderate the impact
of human activities. Green spaces provide key ecological functions such as car-
bon storage, producing oxygen, maintenance of air quality, soil conservation,
noise buffering, maintain a certain degree of humidity in the atmosphere, reg-
ulate rainfall, groundwater protection, reduction of air temperature, form the
basis for the conservation of fauna and flora and maintain biodiversity of the
city (Bao etal., 2016; Baycan-Levent et al.,, 2009; Irvine et al,, 2009; Chen et al.,
2006). Urban green areas contribute to the maintenance of a healthy urban
environment by providing clean air, water, and soil, protection against natural
hazards, improve the urban climate and maintain the balance of the city’s nat-
ural urban environment. They preserve the local natural and cultural heritage
by providing habitats for a diversity of urban wildlife and conserving a diver-
sity of urban resources (Baycan-Levent et al., 2009).

Economic benefits of urban green spaces are generally connected with
market values they generate - in direct and indirect meaning. From an eco-
nomic perspective, urban greening improves the social wellbeing of city res-
idents in a variety of ways. The greening projects tend to reduce costs related
to urban sprawl and infrastructure provision, attract investment, raise prop-
erty values (Baycan-Levent et al., 2009). Developed areas close to green
spaces are the most preferred areas in cities and have higher economic val-
ues. Recent research has also shown that green spaces increase the value of
nearby area (Biao et al., 2012; Ozgiiner et al., 2012).

The cities of today have to be lively, offering diverse, integrated functions
which attract users, investors and tourists, whilst also enhancing the quality
of life of the local residents (Cilliers et al, 2015). Environment quality
becomes key for urban competitiveness. Urban green spaces improve urban
environmental quality, reduce energy costs, invigorate local economies:
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provide employment opportunities, attract businesses and boost urban tour-
ism (Shirazi, Kazmi, 2015; Byomkesh et al., 2012; Odindi, Mhangara, 2012;
Baycan-Levent et al., 2009).

Urban green spaces might also deliver products such as fuel, wood, med-
icine or food and also compost and energy as a result of urban green produc-
tion (Byomkesh et al., 2012; Rodenburg, et al.,, 2001). For example, in the
American city Ann Arbor (Michigan) many sedums, grasses, and herbs are
grown on green roofs, giving economic development (Berkooz, 2007). How-
ever, Rodenburg et al. (2001) note that the values of timber production and
of picking mushrooms and berries in urban forests are lower than in rural
areas. This is because the environmental conditions for growth are limited
due to pollution, fragmentation of forests and trampling effects. In addition,
the net revenues from timber are usually fairly small if any, because manage-
ment of areas is relatively expensive due to small-scale management practices.

Despite the many benefits that urban green spaces give, it should be
emphasized that they may involve some negative aspects. They can also be
a source of crime and therefore be unsafe, especially at night. Urban green
space is often seen by some criminals as an attractive place for doing illegal
business and the homeless may choose to sleep there. This has to do with the
camouflage abilities of urban green space, a park with many bushes and dark
places is more dangerous than open space (Rodenburg et al., 2001). Among
other inconveniences from green spaces are indicated: causing some aller-
gies, limbs falling from tree sidewalk damaged by tree roots, sap dripping
from tree, leaves, flowers, fruits, or seed pods falling from tree, tree roots
clogging sewers, insects in tree, darkened streets creating issues of security,
unsightly in appearance when not maintained (Chen et al., 2006).

Conclusions

Regardless of the city location, green spaces are today an indispensable
element of the “healthy” urban structure. Green areas satisfy a wide spec-
trum of needs of the entire urban system, especially its residents. Due to their
unique benefits, urban green spaces have been recognized as one of the most
important components of urban areas (Tian et al., 2012). As Thompson
(2002) indicates, in the future, the social and spatial implications of new life-
styles, values, and attitudes toward nature and sustainability will lead to
even higher demands for urban green spaces. There is no doubt that urban
green areas provide an added value to the urban environment. Therefore,
green spaces should be the subject of well thought out planning in cities, so
that their quantity, quality, type and distribution contribute to maximizing
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the benefits they give and at the same time contributed to the sustainable
development of urban areas.

Design and maintenance of urban green spaces should take into account
such parameters of the city as population, environmental conditions, climate
conditions and different cultural behaviors of immediate residents. As urban
expansion and urban population growth are continuous phenomenon, keep-
ing green spaces in accordance with appropriate standards is a challenging
task (Li, Pussella, 2017). The two greatest challenges that planners face today
in the city are controlling costs and creating more livable spaces in urban
areas (through sustainable design) (Abd El Aziz, 2016) and find the good bal-
ance between protecting green spaces and developing urban spaces because
land use is considered an important factor in urban economic growth and
development (Cilliers et al., 2015).
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