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Abstract
Purpose
The study focuses on accessibility to green spaces. In this context, the study aims to determine the

accessibility of green areas in metric and topological terms, and to examine and discuss their social
and functional contributions.

Design/Methodology/Approach
The study was designed in 5 stages. In the first phase of the study, a convex area map was formed

within the limit of accessibility based on the literature research. In the second phase, the axial map
was created. In the third phase, the integration map was used to determine the visual perceptibility
of the green areas within the study area. The Depthmap software was used in analysis and creation
of the maps. In the fourth phase, all findings obtained are explained and discussed with detailed
graphics and maps. In the last phase of the study, some suggestions regarding the study area and
general spatial planning approach were developed in the light of scientific principles in order to
ensure urban green areas' contribution to the city and residents

Findings

All analysis results were evaluated in a holistic manner and the spatial relationship between
residential areas and green areas in the study area was found to be weak and the perception of
green areas was moderate.

Research Limitations/Implications
Further studies should be conducted to evaluate the accessibility of several parks of different sizes

with other various methods. In the study, accessibility values were obtained with the Space syntax
method. These values can be compared to each other with other analysis methods.

Practical Implications
This analysis will enable issues such as park locations in city plans, their size, and intervals to be

more professionally handled. Thus, living space conditions and indirectly cities will be improved. As
a result, urban life quality will flourish.

Social Implications

Urban green spaces are important components of the city in that they contribute positively to urban
residents in terms of environmental, social, economic etc. aspects. For this reason, it is extremely
important for people to have easy access to parks for socialization purposes.

Originality/Value
It is considered that examining accessibility with the space syntax method, unlike other

conventional methods, adds an important value to the study.
Keywords : Accessibility, perceptibility, space syntax, urban green space.
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INTRODUCTION

Liveable cities are spaces which are accessible, usable, shared and
integrated where all individuals and social groups freely and
comfortably come together. Legible and accessible urban spaces for
everyone are indispensable to participate in social life (Afacan, 2015). n
many developing cities, unplanned and irregular settlements have led
an increase in social and spatial inequality, resource consumption and
environmental disruption (Leichenko & Solecki, 2008). In order to
prevent this increase and to contribute to the solution of urban
problems, it is very important to accurately understand and manage
urban pattern created by bringing the streets, parcels, buildings, and the
main physical components of the city together. The urban pattern
occurs as a result of the different actors shaping the space at different
scales, with different objectives, requirements and motivations (Unli,
2018). The main purpose behind this formation is to facilitate social life
by creating interconnected holistic spaces.

As being among the most important places of social life, urban green
areas are an important indicator of a quality life (Wright et al,, 2012)
and they are also considered as one of the most important elements of
urban planning. Green areas in the cities are important areas for their
role in reducing the negative effects of these problems and increasing
the quality of urban life. In the urban context, green areas consist of
parks, urban forests, natural reserves, green corridors, sports fields and
other informal green areas (La Rosa & Privitera, 2013). These spaces
provide significant benefits to urban residents, such as improving air
quality, increasing urban environmental quality (Bolund ve
Hunhammar, 1999; Fan et al, 2017), recreation and relaxation by
contacting with nature, contributing positively to mental and physical
health ( Barrera et al.. 2016). Considering urban green areas' benefits
for urban residents, it is clearly understood that these areas are an
important indicator for improving life quality and that the adequacy and
accessibility of these areas are of great importance (Wright Wendel et
al, 2012). Accessibility to public green spaces is one of the most
discussed issues in sustainable urban planning, especially in
environmental justice and public health (La Rosa, 2014). The main
reason for this is the increased stress on the definition of the benefits of
urban green areas today (Ward Thompson, 2011).

Accessibility is defined as the behaviour of people within structure of
urban area from local to global (Mahdzar, 2008). Accessibility is the ease
of access for moving towards a destination (Department of the
Environment, 1994). Access to green areas is an important tool for
improving equality and social justice within urban areas. Studies on
green space accessibility are often based on metric measurements,
ignoring topological measurement (Fan et al, 2017; Koohsari et al,,
2018; La Rosa, 2014; Nicholls, 2001; Stessens, Khan, Huysmans, &
Canters, 2017; Van Herzele & Wiedemann, 2003). ). In this study, both



Figure 1. Metric distances
are the same, topological
distances  are  different
(Koohsari et al,, 2013)
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topological and metric measurements were used to determine the
accessibility levels to green areas and to make comparisons between
them. Topology is the connection pattern of a particular space. The
topological measurement of an axle refers to the relationship of any axle
in the system with all other axles. In other words, the topological
distance for public open spaces calculates how many turns a person
should take on the streets to reach any open space (Koohsari et al.,
2015). People perceive urban spaces topologically and geometrically
and act accordingly (Hillier & lida, 2005). Topological features are more
effective than metric features in formation of urban spaces such as
streets, that is, in understanding their configuration (Penn, 2003). In
other words, metric distances are not fully sufficient to explain
accessibility (Koohsari et al., 2013). For example, two people located at

the same metric distance to a public space, might be at a topologically
different distance (Figure 1).

Another important feature as important as access to urban green areas
is the visual perceptibility and quality of green areas. Green areas
encountered visually in complex city structure were proven by previous
studies to have had a large positive impact on human soul and physical
health (Sanesi et al., 2006; Ekkel & de Vries, 2017; Francis, 2010;
Koohsari et al., 2018). In addition, it provides a positive contribution to
human psychology by providing a balance between human and
environment (Gul & Kiiglik, 2001). Above all, it provides residents an
opportunity to observe the nature and natural beauties with their
continuously changing appearance in different seasons and to integrate
with nature (Onder & Polat, 2012). Therefore, the perceptibility of green
areas in this complex structure is quite an important issue.

The Space Syntax method, developed by Bill Hillier and his team, has
recently been widely used to understand the configuration of urban
spaces and to determine the possible effects of these properties on
human movements (B Hillier et al., 1993; Bill Hillier, 2001; Asami et al.,
2001; Bill Hillier & lida, 2005; Baran et al.,, 2008; Ozbil et al,, 2011;
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Koohsari et al.,, 2013; Topgu, 2019). Space syntax analysis shows the
potential accessibility and perceptibility (visibility) of streets and
alleyways that form a street network (Hillier et al., 1993). The results of
space syntax measurements are not only related to people's behavior
but also to their perceptions in critical levels (Alalouch et al., 2009).
Many studies have shown a strong correlation between integration
value and usage (B Hillier et al., 1993; Bill Hillier & lida, 2005; Ozer &
Kubat, 2007; Baran et al., 2008; Ozbil et al., 2011). Thus, the green areas
located on streets with high integrity value will have more perceptibility
than the green areas on the streets with low integrity value.

Informed by the above-mentioned literature research, this study was
carried out in the Istiklal Park and in its immediate vicinity in Sahinbey
region, the central district of Gaziantep Metropolitan Municipality. In the
study conducted at neighborhood level, an axial map was primarily
created within the accessibility limits determined by the literature.
Later, both metric and topological accessibility levels were determined
and compared based on this map. In the last phase of the study, the
perceptibility of the green area was evaluated.

METHODOLOGY

Research case
The study was conducted in Gaziantep city as the eighth most populous

city in Turkey which slowly becomes a cosmopolitan city due to its high
migration rates from Syria along with East and Southeastern regions. It
dealt with the Istiklal Park and its vicinity in Istiklal Neighborhood
located in Sahinbey, one of the central districts of the city (Figure 2).
Previous studies have been called upon to determine the accessibility
limits and size of the green area. Competence and accessibility
standards for the green areas in different scales in the city have been
specified in many studies (Altunkasa, 2004; Jia 2001 (Gupta, Roy,
Luthra, Maithani, & Mahavir, 2016); Nicholls, 2001 (NRPA); Van Herzele
& Wiedemann, 2003) (Table 1). For example, Altunkasa (2004)
proposed an accessibility distance of 800m to neighborhood parks and
area of 40 ha; Herzele and Wiedemann (2003) determined the
accessibility at the same level as 400m and the area as 1 ha. The NRPA
suggested an accessibility distance of 800 m with an area of 2.8-4.1 ha.
This study utilized the accessibility standards (400 m) and green area
and park size values (min. 1ha) as proposed in Herzele and Wiedemann
(2003).
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Table 1. Competence and accessibility measures for urban green areas

Green Field | Altunkasa Herzele and | NRPA Jia (2001)
Type (2004) Wiedemann
(2003)
Size (ha) Size (ha) Size (ha) Size (ha)
Accessibility Accessibility Accessibility Accessibility
(m) (m) (m) (m)
Children's 30 - 0,4-2 0.02-0.04
playground 400 - 400 300-400 484
Play ground 80 -
400 -
Neighborhood | 40 1 2,8-4,1 2-8
Park 800 400 800 400-800
Quarter Park 160 5-10 8,1-20,3 8-40
800 800 800-4000 800-5000
City Park 1000 10-30 - > 40
1200 1600 - -
Metropole 5000 60 - -
park 2400 3200 - -
Regional Park | 40000 - - >100
City Forest - Small -
settlement>
200
Big city> 300
- 5000 -

The study consists of data collection, analysis-synthesis and evaluation
phases based on the studies and the standards set forth previously. At
the data collection stage, the current map of Sahinbey at the scale of
1/1000, 1/5000 scale zoning plan, 2018 address based census (TUIK,
2018) and field surveys were used as main tools. In addition, Depthmap
10, Autocad 2016 and Arcgis 10.2 software were used to determine
accessibility and perceptibility levels.
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Space syntax

Space syntax is a set of techniques that help define the properties of
spatial configuration and reveal their connection with social life in
urban morphological research. This method uses graphic theory to
describe and digitize the extent to which spaces are accessible, readable
and perceptible by analyzing different scales from residential to urban.
Likewise, the method is a useful tool for comparing spatial features. It
helps us to understand how urban space is related to social, economic,
and cognitive factors and their effects on shaping the space(Hillier et al.,
2007; Nes & Yamu, 2017). This method offers a range of analytical
techniques to explore the link between city form and city function and
to represent and analyse urban topology (Lebendiger & Lerman, 2019).
This technique is an important tool for the evaluation and development
of design policies and urban planning. The main parameter of this
theoretical framework is to define the relationship between urban space
and social forces by revealing the effect of spatial order on social
life(Fladd, 2017; Hillier & Hanson, 1984). The Space syntax method,
which was developed by Hillier and his team in the 1980s at College
London to understand and analyse the complexity of spatial
arrangement in urban morphology and its impact on urban life, explains
the objectivity of space according to two assumptions. The first is that
space is closely linked to human activity, and the second is that space
has a fundamentally configurative structure (Hillier & Hanson, 1984;
Hanson & Hillier, 1987; Hillier, 2008).

Space syntax tries to explain the relative importance of each street
segment by two variables that are basically based on graph theory:
Integration and Choice. It is the value used to understand the movement
in the integration system and the depths of the areas that make up the
system relative to each other (Mustafa & Rafeeq, 2019). This value is of
great importance in defining how both vehicle and pedestrian
movements function within the urban system and in understanding how
often public spaces are used (Hillier, 2007). Choice, The extent to which
a space can be a part of the shortest route to a destination (Hillier et al.,
1987). Axial maps, which enable us to perform basic analyses of the
space syntax method such as integration and choice, consist of lines
defining the longest lines of view and movement that represent the
structure of the public space (Karimi, 2012). Each line provides a link
between two nodes. These connections consist of the longest and
shortest lines representing the structure of the public space. The map
formed by these lines representing the urban space is called an axial
map (Figure 3). This axis map is a representation of the spatial model to
be analysed. The advantage of this model is that it creates a spatial
network model that defines how the network is perceived by people
(visibility) and how it passes through (movement). The degree to which
a public space is centrally located can affect many features such as its
accessibility and perceptibility. The relationship between how the space



Figure 3. Axial Map (Hillier
& Hanson, 1984)
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is structured and how it is used by people reveals an analysis that can be
directly used and interpreted in the urban design process (Karimi,
2012).

Space syntax analysis is based on measuring different characteristics of
a street network reflecting the relative accessibility of various places in
a city or region (Lebendiger & Lerman, 2019). Space syntax can measure
the spatial properties of a built environment in three ways: Metric
distance, topological distance and geometric distance. Metric centrality
refers to the central location in meters from one area to other areas.
Topological centricity deals with the spatial configuration of the street
and road network in terms of the number of direction changes.
Geometric distance refers to the number of turns from one segment to
the other. The more fragmented a street network is, the weaker the
spatial features. This is about the degree of accessibility in terms of the
least change of direction. Geometric centrality deals with changes in
angular directions as you move from one place to another (Nes & Yamu,
2017; Mohamed & Stanek, 2020). These measurement types can be
calculated in different radii from each street segment and again the
radius can be defined as either the shortest, least-turn, or least-angle
roads (Hillier & Lida, 2005). The space syntax method can be applied at
a wide variety of scales and levels in research on environments built at
different levels, from residential to urban.

Analytical Framework

The study focuses on determining the level of accessibility and
perceptibility at metric and topological levels within the Istiklal park
and its accessibility limits. The methodology of the study consists of two
basic stages, the first one determining and comparing topological and
metric accessibility analyzes and the second one determining the
perceptibility level.

Firstly, a convex area map was created by using the 2015 zoning plan as
a basis within accessibility limits. By doing necessary markings on this
map, an axle map as the basis of the spatial syntax method was obtained.
In the next stage, an integration map used in topological and metric
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accessibility analysis and in determining perceptibility levels was
developed by using the Depthmap 10 software.

Integration maps are important to describe how both vehicle and
pedestrian movements work within the urban system, and to
understand how often public spaces are used (Hillier, 2007). Areas with
a high degree of integration attract more movement while areas with a
low integration value attract less movement. This is an indication that
the places with high integration value in the system are well connected,
easily accessible and perceptible. Therefore, the perceptibility of the
green areas located on the streets with high integrity value will be more
than the green areas on the streets with low integrity value.

These analyzes were classified with the help of Arcgis 10.2 software and
their percentages were calculated. Accessibility levels were divided into
five sub-group as very low, low, medium, high and very high. In addition,
the total number of population within the study area is given in table 2.
Total population was calculated by determining the population density
per m2 of 4 neighborhoods and by multiplying it with square meters in
the study area.

Table 2. Total population within the accessibility limits

Population
Total within
Population  of | Area within | Total Area of the |accessibility
Neighborho | Neighborhoods | accessibility limits [ Neighborhoods limits
od Name (person) (ha) (ha) (person)
60. Y1l 14.766 5,53 46,88 1.736
Beyazlar 9.808 9,21 74,01 1.221
Istiklal 22.162 33,26 62,84 11.730
Konak 19.425 0,13 61,74 41
Total 66.161 49,09 245,47 14.727

RESULTS AND DISCUSSIONS

Metric Accessibility

When the map showing the metric level of accessibility is examined
(Figure 4), it is seen that there is a circular expansion towards the
regions where the accessibility level is very low. The region with the
highest accessibility level in the green area is the regions closest to the
green area, while the regions with the lowest levels are the most remote.
According to the table showing the rates of metric accessibility levels,
the regions with the highest rates have the lowest access areas with
33.55% (approximately 4941 people) and the areas with the lowest
rates have the highest rates with 5.24% (approximately 771 people)
(Table 3).



Figure 4. Metric aspects of
accessibility (areal
distribution on the top,
metric assessment on the
bottom)
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Table 3. Distribution of metric accessibility levels

Accessibility Level Area (ha) Ratio (%) Population (person)
Very high 2,57 5,24 771

High 7,52 15,32 2.256

Middle 11,89 24,22 3.567

Low 16,47 33,55 4941

Very low 10,64 21,67 3.192

Total 49,09 100,00 14.727

In general, when the accessibility of the green field in metric terms is
evaluated, it has been determined that the areas with very high and high
accessibility are 20.56% of the total area (approximately 3027 people),
and the regions with low and very low accessibility are approximately
55.22% of the area (approximately 8133 people).

Topological Accessibility

When the map of topological accessibility levels were examined (Figure
5), it was observed that the areas where accessibility to the green area is
very good are 2, 20, 62 and 67 streets and areas around 97th Street.
Areas with very low access levels were observed in the northern part of
the green areas. The main reason why the accessibility levels of the
regions in the southern part of the study area is higher than the regions
in the northern part is that 20th and 97th streets around the park are
not stretched to the north of the area and that Yavuz Sultan Selim Street
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is blocking the access to green areas. The topological accessibility levels,
their distribution and population numbers are given in Table 4.
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Table 4. Topological distribution of accessibility levels

Accessibility Level Area (ha) Ratio (%) Population (person)
Very high 3,64 7,41 1,092

High 12,96 26,40 3,888

Middle 18,22 37,12 5,466

Low 12,17 24,79 3,651

Very low 2,1 4,28 645

Total 49,09 100,00 14,727

According to Table 3, 37.12 of those living within the accessibility limit
had moderate access to green areas while 4.28% had very low level.

A general evaluation of topological accessibility shows that the areas
with very high and high accessibility have a total area of 33.81%
(approximately 4980 people), and regions with low and very low
accessibility are approximately 29.07% of the area (approximately 4296

people).

Comparison of Metric and Topological Accessibility Levels

A comparison was made between both assessment results in order to
determine the difference between metric and topological accessibility
levels. This comparison shows that the areas with very high levels of

Figure 5. Topological
accessibility levels (areal
distribution on the top,
topological depth on the
bottom)
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accessibility are close to each other and the main difference is in areas
with very low accessibility. The very low regions with a ratio of 4.38%
in topological measurement have a ratio of 21.67% in metric
measurements. This is due to the fact that the accessibility is shaped
according to the distance from the green area in metric measurement.
However, it is about the number of times that a person changes his
direction to reach the green area rather than distance in topological
measurement. In addition, in metrical accessibility assessments, the
value of green areas with very high green space access is 5,24% of the
total area while it is 7.41% in topological assessments. The reason for
these low levels could be under-developed hierarchical road network in
the study area. When the correlation graph of both measurements was
examined (Figure 6), a moderate relationship was found between the
measurements. The reason for this is that the areas with very high
accessibility areas in both metric and topological aspects are close to

each other.
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In general, there is a difference of approximately 13% (1953 people)
between regions with high accessibility values in both scales while this
difference is approximately 26% (3837 people) between regions with
low accessibility. Considering the regions with medium level
accessibility between these two measurements, regions with moderate
accessibility in metric measurement comprise approximately 24.22% of
the total area (approximately 3567 people) while this ratio is
approximately 37.12% (approximately 5466 people) on a topological
scale.

Determining the perceptibility Levels

The integration map was used to determine perceptibility level of the
green area. The integration map is an important indicator in describing
the intensity of use in the system and in describing the frequency of
space use. Therefore, the spaces located on the streets with high
integration values will have high perceptibility. When the integration
map constructed within the accessibility limit (Figure 7) was examined,
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the area where M. Oguz Goglis Street and Yavuz Sultan Selim Street
intersect had the highest integration value with 2.12 while 12th Street
and its close surroundings had the lowest value with 0.98. The 20th,
2nd, 62nd and 92nd streets that limit the green area had integration
values of 1.65, 1.88, 1.71, 2.08 respectively with an average of 1.81.

/ v s« green space border

wfegration
wvalue
21

i w08
0 100m

integration
value
21

08
green space border

The fact that the selected green area is close to the region with a high
value of integrity and the above average value of the street limiting this
area requires a high perceptibility for this area. But the hierarchical
road network within the study area is not sufficiently developed and the
differences in the integration values between the regions constituting
this area reduces the perceptibility of green areas.

The most important feature that differentiates this research from other
studies is the use of spatial method in determining the accessibility and
perceptibility levels. Many studies have evaluated green areas in terms
of quality, size and possibilities (Daniels et al., 2018; de la Barrera et al,,
2016; Ekkel & de Vries, 2017; Fan et al, 2017; Van Herzele &
Wiedemann, 2003). In this study, the green areas were evaluated only in
terms of their accessibility and perceptibility. While many studies
conducted to determine accessibility values of green areas considered
the metric distance (Ekkel & de Vries, 2017; Fan et al., 2017; Gupta et al,,

Figure 7. Perceptibility map
(areal distribution on the
top, integrity map on the
bottom)
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2016; La Rosa, 2014; Wright Wendel et al., 2012; Xiao et al,, 2017), this
study also takes the topological distance into account along with the
metric distance. As the study reveals, the angular relationship of the
streets plays a role in people's orientation towards the built
environment. This is empirically supported by Conroy Dalton's research,
which shows that angles affect people's choice of route at road
intersections. He concluded that people tend to maintain linearity with
minimal angular deviation in selected routes (Dalton, 2001). In addition,
the method used in the study, its application for urban areas of different
scales such as playgrounds, district, city and district parks, and
comparison of urban areas of the same or different scales in terms of
accessibility may be the subject of different studies.

CONCLUSION

This study evaluates the perceptibility and accessibility levels of Istiklal
Park located in the Istiklal neighbourhood. The accessibility level was
determined with topological and metric assessments and the results
were compared. The integration map was utilized to determine the
perceptibility level. As a result of this study, it was determined that;

» There is a moderate relationship between metric measurement and
topological measurement,

» the spatial relationships between housing and green space are weak,
» the perceptibility and accessibility of the selected green area is
moderate.

This study moves from the hypothesis that the green areas are an
important shared space for residents at the neighborhood level
Accordingly, space syntax method was utilized in order to provide more
specific suggestions to the question of how neighborhoods should be
designed in this direction. It is suggested that the green areas on the
streets with high integrity value will have higher accessibility and
perceptibility levels. But the streets with high integrity value will be
overloaded with heavy traffic. Traffic is one of the most common
obstacles in accessibility (Sallis et al., 2012). It should be kept in mind
that especially busy streets will negatively affect the access of older
people, children and disadvantaged groups. Therefore, it is very
important to ensure that all segments of the society have access to these
areas safely in the connection with the environment and to design
multifunctional and safely accessible spaces in order to benefit from
these areas. The results obtained from this study might contribute to the
determination of the design-planning principles, sustainability of social
areas, accessibility to urban areas and use of green spaces at the
neighbourhood level. In addition, the study contributes to an
understanding of how cities are built as an effect of social activities in
spatial terms and how urban space functions as a driving force in its
relation to social activities.
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The necessity of creating a liveable environment is to arrange the
technical, social and cultural equipment-infrastructure needed by
population and equal access to open and green spaces. Planners have a
key role in providing communities with more equal access to healthier
living environments. Urban and regional planners, landscape architects
and implementers have a great responsibility in ensuring the ecological,
psychological and economic benefits that urban green spaces provide to
citizens. Urban planning is a complex and multidisciplinary process that
requires more and more actors to communicate. Higher data
requirements, different methods, accepted assumptions and limitations
should be carefully considered by planners in planning processes.
Indicators assessing accessibility to green spaces represent very useful
tools for planners and provide solid foundations to local governments
for developing policies that can create more livable and healthy urban
environments.
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