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Abstract

Open green spaces have significant contributions to the city, urban residents and ecosystem. However, these contributions
could not be fully reflected on the urban space due to rapid urbanization. Furthermore, studies on this reflection have focused
only on a specific function of open green spaces without a holistic approach. Also, there is no common framework for the
definition, classification and standardization of open green spaces or a comprehensive analysis of these domains. The present
study aimed to propose a guideline that included five criteria to serve as a baseline to plan open green space systems. In the
study, open green spaces and the city were considered as a subsystem of the landscape. Thus, open green space objectives
and strategies were proposed based on the landscape functions, urban character and urbanization level (urban density). Fur-
thermore, the study reconsidered the definition and classification of open green spaces and recommended standards. These
standards were categorized in two groups based on recreational standards and natural disasters. Thus, the open green spaces
were analyzed based on qualitative, quantitative, connectivity and location selection criteria with a holistic approach and a

multi-dimensional framework was developed based on ecological, recreational and disaster criteria.
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Introduction

Global urban population has been increasing rapidly since
1950, and 30% of the world population lived in cities in
1950, while 54% were urban dwellers in 2014, and it is pre-
dicted that urban population will be 66% in 2050 (United
Nations 2012). The direct correlation between urbaniza-
tion and population growth and the emerging new urban
settlements has gradually limited access to nature, several
ecological problems now require the reconsideration of the
urban environment to provide healthy and sustainable living
conditions (World Health Organization 2017). On the other
hand, interconnected open green spaces has been signifi-
cant for the redefinition of the relations between the nature
and the city for “health and wellbeing” (Fuller et al. 2007,
Threlfall et al. 2016), contribution to climate balance at the
urban scale (Bowler et al. 2010; Vieira et al. 2018), provid-
ing a habitat for and contributing to biodiversity (Aronson
et al. 2017), serving as a assembly point for the recreational
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needs of the society and providing social interaction (Peters
et al. 2010), and serving as an assembly point and a shelter
during or after natural disasters (Zhu et al. 2016).

In recent years, the determination of the plans and strate-
gies to maximize the contribution of open green spaces to
urbanization has been prominent. The advances in modern
planning led to the development of quantitative measures
and standards for open green spaces to describe urban space
density and attraction (Stahle 2010). In late 1800s, Ebenezer
Howard’s garden city model in England and Frederick Law
Olmsted’s idea of a large urban park and park system in the
USA provide models where more green spaces were inte-
grated into urban environment to create livable urban spaces
in response to the environmental impact of the cities (Jim
and Chen 2003). The first parks aimed to serve as spaces
of leisure, recreation and integration with nature (Cohen
et al. 2016). The initial open green space standards were
proposed in the early twentieth century, and Bartholomew
and Associates run by Olmstead, the landscape architect
who planned several American parks, stated that any urban
resident should be no further than 400 m from a park. Simi-
larly, approximately 2.4 ha of green space was proposed for
1000 urban residents in the United Kingdom in the 1920s.
In the 1940s, about 3.0 ha of green space standard for 1000
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urban residents was introduced in Australia. Over the years,
open green space standards have been ratified based on the
changes in requirements (Byrne and Sipe 2010). Today, the
green space standard published by the United Nations is 30
m? per capita, the European Union standard is 26 m? per cap-
ita, the USA (determined by the Public Health Bureau and
the Department of Housing) is 18 m? per capita, the World
Health Organization standard is 9 m? per capita. Access
(walking distance) to open green spaces was determined by
the European Environment Agency as approximately (maxi-
mum) 1000 m (15 min walking distance), and by English
Nature as (maximum) 300 m (Khalil 2014).

Although standardization of open green spaces is
important, the condition of the existing standards has been
seriously criticized (Harding 2000; Pauleit et al. 2003).
The concept of green space in urban planning has been
addressed based on ‘quantity’ in urban landscape; however,
an approach based on only quantity does not adequately
reflect the functions of green spaces to sustain biodiversity
(Sandstrom et al. 2006). Baycan-Levent and Nijkamp (2009)
similarly indicated that the quantity of green spaces has been
determined by the standards; however, these standards did
not address the quality and management of green spaces.
Marriott (1999), on the other hand, claimed that these stand-
ards were not scientific and did not reflect various compo-
nents such as cultural, demographic structural or physical
and environmental diversity. Finally, the ecological function
of open green spaces (providing a habitat, improvement of
biodiversity, etc.) depends on adequate size, density, number
and connectivity of these spaces (Forman 1995a). Similarly,
according to Heidt and Neef (2008), when improvements in
urban ecological and environmental quality are an important
goal, an integrated approach to strengthen the green network
system should be kept on top of the priorities in planning.
Thus, development of urban green space networks includes
the preservation of existing green spaces, the development
of new spatial forms, and the restoration/rehabilitation and
maintenance of the connections between various green
spaces (Kong et al. 2010).

The conceptual framework of the open green spaces is
also different in several studies. This led to several defini-
tions and classifications about the open green spaces. For
example, certain studies employed separate terms such as
open space (Acharya and Bennett 2001; Alabi 2020) or
green space (Jim 2004; Wolch et al. 2014), while others uti-
lized the terms open green space (Singh et al. 2010; Mpofu
2013) or green open space (Cho et al. 2008; Mell 2020).
Furthermore, studies defined the concept with different defi-
nitions. For example, according to the Open Space Strategy
(City of Melbourne Administration 2012) developed for the
city of Melbourne, open spaces are defined as public spaces
such as parks, gardens and waterways reserved primarily
for recreation, conservation of nature, and assembling of
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urban residents. According to Dunnet et al. (2002), open
spaces are areas that contribute to the visual urban land-
scape and quality of life as a part of the urban space, have
public access, and combine urban and green spaces. These
definitions reflected that open spaces are both public and
green spaces. Similarly, Li et al. (2017) described urban
green space as a type of open space that includes grass, trees,
flowers, water and certain required infrastructural elements.
However, according to Tzoulas et al. (2007), the urban green
space network includes public spaces (streetscapes, remnant
nature reserves, public parks, etc.) and privately owned
areas (golf courses, residential gardens, etc.). In addition
to the public character, in some definitions, it was observed
that the concept acquires a “recreational” content which is
also reflected in the classification. For instance, according
to Lynch (1981), open spaces could be categorized in six
classes: regional parks, urban parks, squares and plazas,
linear parks, children’s playgrounds, sports areas, empty
lots (where children can play) and adventure playgrounds.
The definitions differ based on the recreational function and
publicity. Due to the lack of a consensus on the concept
and the requirement of resolving this problem, a meaning-
ful definition should be developed based on a qualitative
and quantitative approach (Taylor and Hochuli 2017). In the
present study, the concept of open green space was adopted.

On the other hand, Randolph (2004) classified various
processes associated with open green space planning as
pre-1980 park and recreation planning, open space plan-
ning in the 1980s, greenway and open space planning in
the 1990s, and green infrastructure in the 2000s. Accord-
ing to Benedict and McMahon (2006), green infrastructure
is a natural life support system consisting of waterways,
wetlands, forests, wildlife habitats, etc., that contribute
and connect to the continuity of ecological processes and
natural cycles and the quality of life of society. The origins
of the concept are based on Howard’s Garden City Move-
ment, Little’s greenways and Jongman and Pungetti’s land-
scape ecology studies (Mell 2017). In terms of its physical
structure, green infrastructure consists of hubs, sites and
links (Mejia et al. 2015). Therefore, the emerging concept
of the green infrastructure has been directly associated
with open green space system planning (Sandstrom 2002).
Whether it is called green infrastructure or open green
space network, the basic concept is to adopt the system
approach regardless of the urban-rural divide. The sys-
tem approach, which emerged in the 1950s and could be
applied in various disciplines such as ecology and sociol-
ogy, entails a configuration that includes interrelated parts
(components) within a network of relationships to serve a
specific purpose (Jackson et al. 2010). A holistic systemic
approach facilitates the development of solutions. Thus,
it is important to define the objectives of the system, the
subsystems, the correlations between the subsystems and
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the whole system (Lai and Huili Lin 2017). Previous stud-
ies revealed the relational network, processes and compo-
nents of ecosystems based on the approaches described as
socio-ecological systems or human social system-resource
systems (Pickett et al. 1997; Alberti 2008) and these stud-
ies indicated the systemic structure of the urban-ecosys-
tem relationship. This relational network (chain reaction)
described a system revealed by the concept of landscape
by collecting concepts such as land-use, land cover, popu-
lation growth, human behavior, topography, natural cycles,
and biodiversity. Because the landscape is a mosaic that
includes ecosystems that interact with each other and exist
within the realm of exogeneous effects (Forman 1987,
Forman 1995b), and all natural and cultural components.
Thus, if the landscape is a system, open green spaces and
cities are its subsystems. Therefore, it is important to con-
struct an open green space system that defines the struc-
ture, functions and processes included in the landscape,
supports the sustainability of the landscape, and articulates
urban interactions.

The present study aimed to develop a process approach
that define and classify an open green space system within
the landscape, examine the qualitative, quantitative, inter-
connection and location criteria that would lead to an open
green space system, analyze and formulate strategies about
the relationship between the open green space system and
the city, and develop ecological, recreational and disaster-
based goals and standards to allow the multifunctional anal-
ysis of the open green spaces.

Based on the aims of the study, it was expected to con-
tribute to the literature in the following areas:

(1) With the approach based on landscape as a system,
open green space and cities as its subsystems, the con-
ceptual content of the open green space system was
expanded, and strategies that reflect the urban charac-
ter and the urbanization level and are guided by both
nature-human interaction and ecological and geomor-
phological processes were presented.

(2) A “holistic” approach was adopted through the analy-
sis of the qualitative, quantitative, interconnections and
location selection criteria, which have not been scruti-
nized with a holistic approach in previous studies.

(3) The concept of open green space was discussed with a
broad approach and classified based on this broad defi-
nition and to complement the gaps in previous classi-
fications in the literature. As part of this classification,
open green space standards were proposed.

(4) Unlike approaches that were based on specific func-
tions of open green spaces, strategies and standards
were developed to help spatialize a multi-dimensional
framework for ecological, recreational, and disaster-
based criteria.

Methods

Previous studies in the literature focused on certain topic
or topics such as the quality, quantity, access, systemic
contribution, interconnectivity of open green spaces
(Ahern 1991; Rudd et al. 2002; Van Herzele and Wiede-
mann 2003; Kong et al. 2010; Lee and Maheswaran 2011;
Van Dillen et al. 2012). However, there is still no study
that analyzed all these variables. It is necessary to develop
a holistic framework rather than partial approaches to
address open green spaces. A holistic and systematic
approach is possible by revealing the conceptual content
of open green spaces and their relationships with other
systems of interaction. All open green space components
and the systems that include these components or the
subsystems they interact with essentially entail a hier-
archical structure with a broad spectrum. This structure
includes living being, communities, habitats, cities and
their relationships. This hierarchical structure, described
as the “levels of biological organization” (MacMahon
et al. 1978), also offers a holistic approach to explain the
systemic relationships between landscape, open green
spaces, and cities. Thus, the methodology of the present
study adopted the levels of organization approach that
also included the landscape, and redefined by Barret et al.
(1997) (Fig. 1).

In this approach, landscape includes natural ecosys-
tems such as forests, streams, wetlands in the city and its
immediate surroundings, and artificial ecosystems such as
agricultural, residential, industrial, and commercial zones,
etc. Here, landscape, corresponds to the basic system that
includes the open green space system, urban systems, and
the combination of natural and artificial ecosystems as a
concept. In other words, it should be perceived as a biolog-
ical system. Therefore, it is a multidimensional concept,
and this feature is reflected on the subsystems. In urban
systems, human influence is significant. Open green space
systems could include all natural and artificial ecosystems
(even urban systems). Thus, these two systems are directly
interrelated based on natural (water, soil, geological struc-
ture, climate, flora and fauna) and cultural (land cover-land
use, population, etc.) landscape components. The method
was based on the framework of these relationship networks
and was implemented through five consecutive steps.

1. Evaluation of the landscape function: This stage aimed
to reveal the spaces with high-low landscape functions
to measure the functionality of natural and cultural
landscape elements in urban scale. At this stage, it was
emphasized that open green spaces could be constructed
in connection with the landscape functions (regulation,
habitat, cultural, etc.), and this construct is of vital
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importance in shaping the urban future. The spaces that
include significant natural landscape processes were
included in the planning and design of the open green
space.

2. Definition of urban character: The conceptual frame-
work guided by the three components (land use and
sectoral structure, built environment density, popula-
tion) that describe the structure of the urban systems,
including artificial ecosystems was defined. Strategies
were proposed to address the open green spaces based
on each urban character.

3. Determination of the degree of urbanization: Open green
spaces are not distributed homogeneously in urban areas.
The quantity and typology of open green spaces varies
between the urban core and the fringe based on urban
density and construction. In this stage, this structure and
variations were defined, and certain recommendations
were proposed.

4. Definition and classification of open green spaces: A
holistic definition was developed by improving the quali-
tative and quantitative definitions of open green spaces,
and new typologies adequate for this definition and
supplement the classifications proposed in the literature
were introduced.

5. Determination of open green space standards: Standards
for open green spaces were developed, categorized and
reconsidered based on urban requirements.

A process approach
Evaluation of the landscape function

Landscape includes abiotic and biotic structures and pro-
cesses in an area, their relationships with human society and
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its components, and various patterns that result from these
interactions (Turner 1989; Pickett and Cadenasso 1995;
Farina 2008). Thus, it includes ecological and social factors
and it allows the process approach to analyze the ecological
and social benefits of open green spaces. It also defines a
basic system and includes the sub-systems of open green
spaces and urban landscape. Thus, cities could be considered
as the most heterogeneous landscapes, and urban sustain-
ability depends primarily on the maintenance of the land-
scape (Wu 2009). The stages in the process approach were
essentially determined by the framework of the relationships
between the open green spaces and the urban landscape.
Changes in urban land cover and increase in the rate of
impermeable surfaces alter water cycle functions (Wu 2008),
lead to the fragmentation of habitats (Conway and Lathrop
2005), and increase erosion risk (Bakker et al. 2008). The
consequences negatively affect the structure and function
of the landscape; however, the integrity of the landscape
could be restored by the introduction of an open green space
system (Ahern 1991). Thus, the definition of the urban pro-
cesses that disrupt the integrity of the landscape structure
and functions is essential.

The landscape structure is defined as the composi-
tion and configuration created by landscape elements,
including the landscape structure, patches of different
scales, corridors and matrix, and the landscape function
is defined as the horizontal and vertical flow and inter-
actions between energy, species and nutrient landscape
elements (Forman and Godron 1986; Ahern 1991; Hobbs
1997; Wu 2012). Landscape function analysis is an impor-
tant tool to analyze the consequences (landscape function)
of land use variations (landscape structure) (Golley 1987).
Furthermore, it represents certain social values (aesthetic,
or humanistic criteria) in the structure—function relation-
ship (Ahern 1991). Function-based approach includes the
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harmony between landscape and human ecology (Hall
1991). Thus, the analysis of the total (landscape pattern)
of all landscape elements (geological structure, climate,
soil, water, flora and fauna, land cover-land use, human
population, etc.) and the landscape composition (diversity
and relative abundances) and configuration (shape, size,
and spatial organization) formed by these elements would
reveal numerous functions (climate regulation, water infil-
tration, soil productivity, biodiversity, etc.) (Wu 2012).
Therefore, the landscape functions were classified to pro-
vide a baseline for open green space system planning. In
particular, a classification of functions that would allow
the production, development, restoration and integration
of open green spaces of certain qualities (forests, agri-
cultural areas, recreational areas, etc.) was developed.
Thus, the functions created by the inanimate elements of
the landscape were called the “regulation function”, the
functions created by living elements were called “habitat
function”, and the functions provided by the landscape
elements with cultural and heritage values were called the
“cultural function.” This classification was based on the
studies by Hobbs (1997), De Groot (2006) and Willemen
et al. (2008) (Fig. 2).

Regulation function

This function actually is the basis of life support systems.
Thus, the survival of biota essentially depends on the func-
tions of inanimate elements (geological structure, water,
soil and climate) of the landscape. Measurement of the
functions of these systems in natural or cultural landscapes
is decisive in conservation, development or restoration

REGULATION FUNCTION HABITAT FUNCTION

-Habitat connectivity
-Habitat diversity
-Net primary production

-Bioclimatic processes
-Soil erosion

-Water infiltration
-Surface runoff
-Soil productivity

LANDSCAPE
FUNCTION

CULTURAL FUNCTION

-Landscape perception
-Cultural and historical

eritage )
-Science and education
function

Fig.2 The landscape function components

decisions in open green space system planning for that
area.

Habitat function

Even when the regulation function is high in a landscape,
it may not provide a basis for the adequacy of the elements
that determine the habitat function such as habitat diversity,
habitat connectivity, and net primary production. Thus, it
is necessary to determine the internal function level of a
habitat.

Cultural function

Furthermore, the perception of the landscape based on the
conceptual content, scientific importance, historical and cul-
tural heritage values of the landscape determine the preser-
vation and sustainability in open green space system plan-
ning. Thus, it is necessary to determine the cultural function
levels and the living and inanimate landscape components.
Finally, these three functions and spaces with high or low
landscape functions are determined and decisions to enforce
the high-level relationship between open green spaces and
urban areas such as maintaining spaces with high landscape
function as open green spaces, the development of spaces
with low landscape function, or restoration of these to a cer-
tain open green space typology, and proposing an ecological
corridor to improve their connectivity when necessary.

Definition of urban character

The multi-dimensional conceptual content of landscape
(spatial-temporal processes) indicates various processes that
determine both concepts of open green space and urban.
Landscape not only refers to different ecosystems (ecologi-
cal processes), but also includes the concept of landform,
earth surface processes and process relationships (Swanson
et al. 1988; Renwick 1992). Geomorphic processes that
represent the mechanical transport of organic and inorganic
materials produced by tectonic, climatic and biotic factors
define the land surface (Swanson et al. 1988). Geomorpho-
logical structure does not only affect the landscape design,
but also the urbanization and urban sprawl, urban distribu-
tion and development (industry, tourism, etc.) (Guo et al.
2011; Mohapatra et al. 2014; Reynard et al. 2017). This
interaction is bidirectional. Similarly, urbanization also has
positive and negative, direct and indirect effects on geomor-
phology (Thornbush 2015), and these effects contribute to
the development of planning policies (Adeli and Khorshid-
doust 2011). Geomorphology, the presence of fertile soil,
availability of transportation, proximity to raw materials,
the presence of water, natural touristic landmarks shape the
cities and provides a character. In this sense, it is decisive.
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A certain spatial urban pattern emerges due to the geo-
morphological structure under the influence of natural and
cultural processes. This spatial pattern also corresponds to
a sectoral design (housing, industry, agriculture, transporta-
tion, etc.). Here, the landscape, which is also determined by
geomorphology, is replaced by the landscape transformed
due to the anthropogenic impact. Landscape represents the
geomorphological and anthropogenic processes that trans-
form it (Price et al. 2011). The formation of cities is also a
reflection of these processes. So much so that anthropogenic
effects (of population and land use) are more determinant
when compared to the geomorphological effects in urban
open green space planning. For example, the process of the
transformation of natural landscapes by industrial zones (or
industrial metabolism) could be determined as a more effec-
tive geological and geomorphological agent when compared
to the transformation of the landscape by a stream (Dou-
gles and Lawson 2000). The main element of anthropogenic
effect is population. Based on the current state of the cities,
it could be observed that the concept of “city” was not suffi-
cient, and instead, concepts such as “megapolis” and “urban-
region/city-region” and “conurbation” are used for cities of
different scale (Lang and Knox 2009; Sorensen 2019). Thus,
different densities of population transform both the physical
and sectoral urban development based on the supply and
demand. Therefore, urban character is defined by the popula-
tion, geomorphology and sectoral structure (Fig. 3).

Urban character could directly affect the open green space
requirements or policies. For example, the population of
Malaga (Spain) and Dortmund (Germany) is approximately
590.000 in 2020 (World Population Review 2020). How-
ever, when analyzed based on the dominant land cover and
sectoral structure, it could be suggested that Dortmund is

1 2)
Large-sized cities Agriculture
Medium-sized cities Industry
Small-sized cities Service

Tourism

Urban Character

Coastal
Mountainous
Plain

Fig.3 Three main components that define the urban character
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an industrial city and Malaga is an agricultural city. Thus,
an open green space planning only based on per capita open
green space may ignore the open green space contribution
of agricultural areas to the city and the relatively negative
effect of the industry in the other. Similarly, Madrid (8.028
km?) and Avila (8.050 km?) are neighbors in Spain and have
similar surface areas, while the population of Madrid was
about 6.66 million and that of Avila was about 157.000 in
2019. The number of people per square kilometer was 830
in Madrid in 2019, while the same figure was 19.5 in Avila
(City Population 2020). Especially in Madrid, where the
population density per square kilometer was about 42 times
higher, it would be accurate to plan open green spaces based
on different goals and strategies due to population density
and the occupancy rate.

Also, two cities on the Black Sea coast in Turkey with
similar population, Diizce (392.166) and Kastamonu
(379.405) were analyzed based on the geomorphological
criteria (Turkish Statistical Institute 2020). It was observed
that Diizce was built on lowlands and is an agricultural city
due to intensive agricultural activities. Kastamonu, on the
other hand, was built on a mountainous region where tour-
ism activities are prominent due to the natural landscape
and geomorphological structure. Despite similar popula-
tions, the fact that one is an agricultural city built on a plain
and the other is a touristic city built on mountainous ter-
rain offers key features that could determine the open green
space system planning. Thus, urban characteristics such as
flat or mountainous terrain or large size affect the landscape
design (Dai et al. 2018). In this context, all components that
are determined by natural and cultural landscape properties
in various geographies, including geomorphology, sectoral
structure and population, should be analyzed based on the
particular geography, and to provide a basis for an active
open green space system planning. In the process approach,
the urban character determination should categorize the
population in a descending order, geomorphology should
be categorized as coastal, mountain, lowland cities, when
a city reflects more than one geomorphological property,
the advantages and disadvantages of this structure could be
integrated with open green space system planning, and the
contribution of the sectoral structure determined by the dom-
inant land use or land cover to open green space planning or
the removal of its disadvantages. The studies on “character”
also serve as a bridge between ecology and urban planning
(Breuste 2006).

Determination of the degree of urbanization

In addition to the urban character gradually determined by
the geomorphological structure, sectoral structure and the
population in natural, rural and urban landscapes, urban
built environment, which is emphasized as the balance of
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occupancy and inoccupancy, leads to different densities in
various urban regions, disrupting the occupancy and inoc-
cupancy balance. Urbanization refers to the process of
change in land cover based on density and/or sprawl. Here,
the density refers to the density of people or buildings, and
sprawl refers to the spread of relatively less dense subur-
ban settlements, which are connected to high-density set-
tlements in urban core with a transportation network, and
formed as protrusions and scatters (Forman 2014). In other
words, urban growth occurs in a way that increases continu-
ity in the immediate vicinity of the urban core in the form
of an “infill” or “axial” spatial pattern, or in a manner that
increases discontinuity relatively far from the urban core in
the form of “leapfrogging development or isolated patches”
(Inostroza et al. 2013). Studies on urban form and sprawl
have commonly discussed “concentric partitioning” (Jiao
2015; Keeratikasikorn 2018), and the hierarchy was gener-
ally defined as the urban core, the area of urban continuous
pattern, the urban fringe, where the urban pattern becomes
increasingly discontinuous and the rural areas (Schmitt
and Henry 2000; Schmitt et al. 2006). This urban pattern
expands from the center to the periphery in several cities
(Schneider and Woodcock 2008). Urbanization is a complex
process that creates heterogeneous landscapes, and these
landscapes are observed due to the transformation of rural
areas around urban cores into urban fringes (Antrop and
Van Eetvelde 2000). However, it could be observed that the
anthropogenic effects increase towards the urban core and
all urban growth increase “fragmentation” along the core,
fringe, and the rural area (Medley et al. 1995; Weng 2007).
The heterogeneous distribution of built environment and
population density from the center to the periphery is called
“degree of urbanization” (Antrop 2004; Weng 2007). The
concept is particularly employed as a foundation in stud-
ies on urban landscape (Huang et al. 2010; Su et al. 2011;
Calegaro-Marques and Amato 2014) and green space (Cho
et al. 2008; Qureshi et al. 2010). The urban core includes
open green spaces with high rate of impermeable surfaces,
high-density land use, and relatively intensive urban recrea-
tion, urban fringe includes low density and scattered resi-
dential areas, wide open green spaces such as urban forests,
agricultural land, golf courses and natural areas, forming
a transition zone between the built environment and the
countryside. Urban fringe includes rural areas with high
agricultural operations (Dijkstra and Poelman 2012; Ravetz
et al. 2013). In 2010, the European Commission initiated
the “Global Human Settlement” project and classified the
cities as urban core, urban fringe, rural fringe/area based on
the population size and built environment density with the
method proposed by OECD (Dijkstra and Poelman 2012).
Since the urban fringe is a transition zone, it could be
considered as vulnerable ecotones geomorphologically (Guo
et al. 2011). Furthermore, the growing and spreading city

essentially transforms the neighboring agricultural lands and
forests in the urban fringe into built environment; thus, it is
very important to preserve the open green spaces with stra-
tegic significance (Xiao-jun 2001). However, the inhabitants
of the urban core are advantageous when compared to those
living in rural and suburban areas based on the availability
of recreational services (Li et al. 2013). Thus, the process
approach to open green space system planning could include
targets and strategies for each degree of urbanization such
as the development of roof gardens based on the urban core
density, the use of vacant lots as parks, employment of agri-
cultural areas and forests as green belts to control growth
in the urban fringe, emphasizing the recreational functions
for those living in this zone, and preservation of open green
spaces that would sustain rural character in the urban fringe.

Definition and classification of open green spaces

The most important stage of open green space guideline
development is the definition of the open green spaces,
which would ultimately determine all stages in the process
approach. Studies in the literature included several defini-
tions of open green spaces and many classifications based
on these definitions. It is necessary to determine a defini-
tion based on the purpose to determine the associated clas-
sification. In the study, the concept of open green space is
determined as all spaces excluding the indoor spaces and
buildings without a roof garden. However, it should be noted
that open green spaces could even be built in closed spaces/
buildings as roof gardens. Thus, the phrase “without a roof
garden” was used in the definition. Furthermore, the defini-
tion of open green spaces did not include a distinction based
on the ownership (public—private), to achieve a comprehen-
sive definition. Because, when the definition is comprehen-
sive, more types of open green spaces and a larger area could
be included in planning and strategies and standards could
be developed to ensure the utilization of these spaces for
ecological, recreational, etc., purposes. Furthermore, the
concept of “open green space” was adopted instead of only
the concept of “open space” or “green space” to prevent the
inclusion of open spaces without green spaces in the urban
zone and to emphasize the significance of vegetative/per-
meable urban surfaces in the developed process approach.
Thus, Table 1 was developed to present a comprehensive
classification.

During the development of the classification presented in
Table 1, the ecological, spatial, etc., functions of open green
spaces, and the fulfillment of the recreational requirements
of urban residents and urban public space requirements were
stipulated. The significance of including permeable surfaces
in the planning and design of functional open green spaces
with a specific function, and the integration of the open
green spaces with private ownership within recreational and

@ Springer
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Table 1 (continued)

(5

Open green spaces that require landscape restoration include

Details

Solid waste landfills

Type

Springer

those where land deteriorated due to natural or cultural fac-

tors. However, these areas could be restored, rehabilitated or

reclaimed as active or passive open green spaces

Mine sites

Damaged areas in terms of erosion/sediment

Damaged areas in terms of hydrological landscape structure

Other areas (idle fields, etc.)

ecological functions were prioritized. Natural/semi-natural
areas were categorized as “conservation areas” when there
was no different requirement, and open green spaces that
require landscape restoration were classified as “restora-
tion, rehabilitation, reclamation” areas. The classification
also aimed to develop a single language for plan legends in
future spatial planning studies.

Determination of open green space standards

The population factor does not determine the open green
space requirement only due to its impact on urban density.
The inhabitants also have recreational needs. Because, the
urban character and the spatial pattern created by the urban
density (more construction, more impermeable surfaces,
more industrialization, etc.) could weaken the nature-human
relationship as mentioned above. On the other hand, it was
reported that contact with nature (or urban greens) contrib-
utes to human health, and the contact would be possible with
active participation in natural environments and participa-
tion could only be possible with the recreational use of urban
open green spaces (Soga et al. 2015; Ekkel and de Vries
2017). Thus, universal access to open green spaces with an
adequate size and an equal distribution throughout the urban
space is important (Hillsdon et al. 2006; Yang et al. 2015).
The adequate size and accessibility of open green spaces is
not only associated with recreational functions. In addition,
these attributes also help prevention and relief of disasters
due to both ecological and social factors (Fan et al. 2012; Li
2014; Feng et al. 2015). Thus, although the determination
of “minimum standards” for open green spaces has been
frequently used to ensure public health and fair distribution
of environmental benefits, this approach lacks specificity
in frequency, type, or proximity (Kimpton 2017). In the lit-
erature, these standards were scrutinized in five categories:
population-ratio (per capita space), area-percentage, catch-
ment area (service area/distance), facility specification, and
local standards (Veal 2013). The standards were developed
in the present study based on the availability of the ade-
quate size, accessibility, and equal spatial distribution of
open green spaces in the city based on a certain hierarchy.
Thus, certain standards were developed based on the park
hierarchy detailed in the previous section to meet urban rec-
reational and public space requirements and to allow access
to recreational open green spaces for all, adequate size. For
these standards to meet the specified conditions, they were
determined based on m?/capita, service radius, and size (m?)
(Table 2). In the park hierarchy, the size of the park increases
with the distance between the settlement or housing and the
park increases due to the addition of new types.

In addition to the recreational requirements, the assem-
bling and shelter area functions, especially during and
after disasters, were also included in the standards and the
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Table 2 Recreational standards for open green spaces (based on Veal
2013; Liu 2015; Cohen et al. 2016; Labuz 2019)

Park hierarchy (m*/capita) Service radius Area (m?)
(m)

Pocket Park - - <4.000
Neighborhood <5 <1.500 8.000-20.000

Park
Community Park  5-10 1.500-3.000 40.000-100.000
Urban Park 10 5.000-10.000 200.000-800.000
Regional Park 15-20 >15.000 >1.000.000

Table 3 Disaster and post-disaster standards for open green spaces
(based on Fan et al. 2012; JICA 2002; Zhu et al. 2016)

Shelter Type (m*/capita) Service Area (m?)
radius
(m)
Emergency (neighborhood 1.5 300 100-5000
scale)
Temporary (urban scale) 2.5 1000 5000-10.000
Long-Term (regional scale) 9-10 3000 >10.000

standards were determined based on mz/capita, service
radius, and size (m?) (Table 3).

Results

Urban and regional natural systems are important for the
city and its residents, and while these systems are relatively
overlooked in urban planning, planners do not consider the
most important ecological and environmental roles of the
open green space system in planning due to the lack of a
comprehensive and systematic approach to green space
properties (Wang 2009). However, the urban quality depends
on the planning, design, management, and preservation of
urban open green spaces (Haq 2011). Because the open
green space system is one of the basic spatial tools for sus-
tainability. Therefore, the benefits of the open green space
system for sustainability could be categorized as ecological,
social and economic groups and various sub-topics could be
developed under these categories. The present study aimed
to propose a process approach that included the stages which
could spatialize the benefits of the open green space system.
Since open green spaces could be in different sizes and could
be articulated to the city, the functions of open green spaces
would differ based on size, location and quality within the
city. The main driving factor is scale. Thus, the present study
aimed to construct a conceptual framework where top-down
and bottom-up approaches that reflect the functions of open
green spaces, starting from the city and its hinterland, up to
the building scale, could feed each other. Although it seemed

that a top-down planning approach was adopted based on
“evaluation of landscape function, definition of urban char-
acter, determination of degree of urbanization” stages in the
process approach, a bottom-up approach that would guide
the other stages on access and size was also supported.

The relationship between the spatial planning and process
approach to open green space system planning is presented
in Fig. 4. Establishing the relationship between the five-stage
model and upper and lower scale plans would provide a road
map for decision makers and implementers in the develop-
ment of urban open green space system plans. Initially,
national open green space policies and regional open green
space strategies, and landscape functions in upper scale
regional and metropolitan plans would support the develop-
ment of the backbone of the urban open green space system.
This approach would provide a holistic analysis especially
based on the location of the city within the region and its
relations with other cities and land use (forest, agriculture,
protected areas, etc.). The urban character and the degree of
urbanization, which also affect the urban structural plans,
would play a significant role in urban open green space sys-
tem plans at the lower scale. Landscape function analyzes
that would be conducted at this scale will be used in the cre-
ation or development of the urban open green space system
plan. On the other hand, the open green space conceptual
framework could be reflected in planning decisions based on
the open green space classification, allowing spatialization
of areas in adequate quantities based on the open green space
standards. Furthermore, association of other urban strategies
(urban health, local development, urban biodiversity, trans-
portation, urban resilience, etc.) in the development of plan
decisions would also benefit the residents and allow them
to internalize all processes and implementation of the plans
with less resistance.

Discussion

The form of urbanization affects the sustainability of the
nature-human relationship. The open green space stock,
which are an extension of the landscape, based on the sys-
tem approach, and intertwined within the cities, is a method
to improve the relationship between humans and nature.
According to Whyte (1968), connection between the open
green spaces leads to a much better whole than the sum of
the parts.

The open green space utilization varies in previous
studies. Previous studies were conducted on the ecologi-
cal, recreational, disaster management significance of open
green space system planning (Kong et al. 2010; Bilgili and
Diigiiner 2012; Fei et al. 2020), as well as quantitative (Van
Dillen et al. 2012), qualitative (Lee and Maheswaran 2011),
accessibility (Van Herzele and Wiedemann 2003), and
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connectivity (Rudd et al. 2002) attributes. However, it was
reported that even the most common planning models tend
to focus on a specific issue such as recreation and/or conser-
vation, and none were universally applicable to all functions
and requirements (Maruani and Amit-Cohen 2007). Thus,
there was a need for a new approach that would allow a sys-
temic and multifunctional planning of open green spaces.
Thus, development of a “landscape” based approach, would
allow a holistic analysis of the relationship between urban
systems, which are the extension of the landscape, and open
green space system. Because landscape reflects a holistic
entity where natural and human processes are combined and
economic, social and ecological goals could be balanced
in the pursuit of sustainable development (Selman 2006).
Several studies defined integrated social and ecological

@ Springer
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systems as a ecological and environmental sustainability
planning instrument (Ndubisi 2002; Botequilha Leitao and
Ahern 2002; Brauch 2008; Estoque and Murayama 2013)
and adopted the landscape concept that describes integrated
social and ecological systems and improve the implementa-
tion of sustainable development and sustainability policies
(Axelsson et al. 2011).

Certain studies mentioned the economic benefits of open
green spaces (Heidt and Neef 2008; Van Zoest and Hopman
2014), open green spaces were the subject of “economic
valuation” (Brander and Koetse 2011; Czembrowski and
Kronenberg 2016) and the monetary equivalent of the ben-
efits of open green spaces were scrutinized (Leng et al. 2004;
Chiabai et al. 2009; Silvennoinen et al. 2017). In a study,
the iconic green infrastructure Central Park was evaluated
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as a case study and ‘holistic valuation’ was developed as a
method for determining the minimum value of ecosystem
services obtained from urban parks. In the study, it is stated
that the high value for Central Park is due to the interac-
tion of social, natural, human and built capital (Sutton and
Anderson 2016). However, in certain others, a concern that
such approaches would commodify/had commodified eco-
systems and components with the excuse of “conservation”
and even gradually led to the commodification of nature
was mentioned (McCauley 2006; Robertson 2006; Gémez-
Baggethun and Ruiz-Pérez 2011; Kill 2014). Although there
are studies that argued the opposite view in terms of the
ecosystem services (Costanza 2006; Chen et al. 2010), the
economic benefits of open green spaces were excluded from
the present the process approach since the present study
shared the above-mentioned concern. According to Millen-
nium Assessment (2003) ecosystem services are grouped
into four categories: “provisioning, regulating, supporting
and cultural” and the concept is defined in the context of
the benefits and goods that humans obtain from ecosystem
functions. Therefore, the concept draws an anthropocentric
framework and excludes the intrinsic value of nature and its
components (Sagoff 2008; Redford and Adams 2009; Silver-
town 2015). Ecosystems are only considered in the context
of their benefits to humans and are commodified when nec-
essary. In some studies, the concept of green infrastructure
is directly integrated with ecosystem services (Tzoulas et al.
2007; Ajrina and Kustiwan 2019). Whereas green infrastruc-
ture is used to describe interconnected open green spaces
(Wong 2010). In other words, it defines a systemic structure
that approaches the ecosystem and landscape holistically.
Therefore, in this study, the concept of landscape functions
was preferred instead of ecosystem services, and the func-
tions of the landscape were evaluated in the context of biota
(not only humans) in a systemic framework, and the concept
of ecosystem services was avoided.

Furthermore, the standards on the functions of open green
spaces such as assembling-shelter and recreational-meeting
facilities were limited. The scope of these standards can also
be expanded based on disaster and recreation facilities, and
also ecological standards such as “Biotope Area Factor”
(Kazmierczak and Carter 2010), “Biological Activity Rate”
(Tak4cs et al. 2014), “Green Plot Ratio” (Ho et al. 2014),
and providing a common language for the improvement of
permeable surfaces by ensuring the sustainability of urban
green spaces, etc., could be developed. Similarly, the propos-
als reflected in landscape function, urban character, degree
of urbanization sections could be expanded or the process
approach could be developed by including new sections.
However, during the development of the process approach
stages in the present study, a common framework applicable
to every city was preferred. More specific or flexible content
could be provided for a particular geography.

On the other hand, the phenomenon of climate change
is another factor that reveals the risk of natural disasters
(Kim et al. 2016; Carter et al. 2018; Lennon et al. 2018).
In this context, it is necessary to develop open green space
system strategies for natural disasters that may occur. One
of the most important components in adapting and trans-
forming urban spaces, especially in the context of flood
risk reduction, is green infrastructure (Schubert et al.
2017; Lennon et al. 2018; Thorne et al. 2018). In addition
to the earthquake, open green spaces are also used for rea-
sons such as reducing the long-term effects of inadequate
shelter after floods (Alavi et al. 2021) or establishing a
fire assembly point in case of emergency evacuation to
increase industrial safety (Chanthakhot and Ransikarbum
2021). Therefore, it is very critical to develop open green
space system strategies/standards such as green infrastruc-
ture in the planning of disaster-resilient cities.

One of the most critical elements to be considered in
the planning of the open green space system is the conse-
quences of the COVID-19 pandemic process. The COVID-
19 pandemic has led us to highlight current urban planning
and design issues that have failed to address the scarcity
of green space (Ahmadpoor and Shahab 2021). Various
studies conducted during the quarantine period due to the
COVID-19 pandemic have found important results link-
ing physical and mental health with urban nature/green
spaces (Burnett et al. 2021; Lu et al. 2021). However, this
process has also caused the desire to spend more time in
the green space to change significantly among the soci-
ety (Ugolini et al. 2020; Berdejo-Espinola et al. 2021). In
addition, green spaces that the society cannot benefit from
adequately are not preferred in terms of recreational use
(Ahmadpoor and Shahab 2021) and that the recreational
activities in urban green spaces and the urban infrastruc-
ture that supports it (i.e., bicycle and walking paths) are an
important coping mechanism during the global epidemic,
is also indicated (Venter et al. 2021). The conclusion to
be drawn from all these is that people prefer to encounter
the nature or green space view and experience this nature
or green space view in other parts of the city as soon as
they step out of the dwelling they live in. This is possible
with an open green space network that is associated with
the city and its immediate surroundings. Another crucial
factor is that this open green space network also coincides
with the spatial standards required by the pandemic.

It could be suggested that the present process approach,
which included certain stages that would cover and allow
the implementation in all cities, adopted a systemic land-
scape approach, included urban character and structure, and
could allow the construction of multi-functional open green
spaces, would make significant contributions to open green
space system policies by local-central administrations and
future studies and the literature.
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Conclusion

The present process approach, which addressed the open
green space system and urban systems as an extension of
the landscape, offered a unique foundation for open green
space planning. The focus of studies on open green spaces
and open green space systems on certain issues revealed the
necessity of studies with a more holistic approach to open
green spaces within a multi-dimensional and multi-func-
tional conceptual framework. The present study focused on
the spatialization of multifunctionality of open green spaces,
as well as creation of sustainable spaces and habitats by
establishing a relationship between the city and landscape.
Thus, landscape was selected as the basic concept, and open
green spaces and urban systems were defined as a subsystem
of the landscape system. To integrate urban systems and
open green space systems, the analysis of the advantages and
disadvantages of urban features and the density of the built
environment based on open green space system policies, and
the combination of the landscape and ecological and geo-
morphological processes were encouraged. Furthermore, the
green space concept was scrutinized and classified with a
content that overlaps with the concept of landscape with its
broadest definition. Based on this classification, the stand-
ards that would ensure the development of accessible and
fair urban spaces and disaster-sensitive urban spaces were
determined. Thus, the qualitative, quantitative, connectivity
and location context of open green spaces were analyzed
with a holistic approach and a multi-dimensional frame-
work (ecological, recreational and disaster oriented) was
presented, emphasizing its integration with spatial planning.
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