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Abstract

The main objective of this paper is to perform a spatial analysis of everyday
life experiences by enriching a socio-spatial approach within the boundaries
of AkRadimia Platonos neighborhood, in the city of Athens. It investigates the
convergences and divergences that are obserued between two different
manifestations of space, as they have been approached through Henri
Lefebure’s social theory of space, the perceived space and the lived space.
Mainly, the designed-geometric space, enhanced with all those relationships
programmed for social reproduction, creates an experience for its users. Does
this lived experience, that is expected to be experienced, actually correspond
to reality? In the methodological framework proposed, perceived space (as
spatial practices) is examined through the space syntax analysis of the study
area, while lived space (as representational spaces) is accessed through
questionnaire interviews, which examine the space perception of residents,
workers, visitors, passers-by, using it.
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1. INTRODUCTION

In modern cities, that are inhabited by millions of people, the multi-level transformations
that have been identified in recent decades have been particularly intense, and their rates
have clearly increased compared to the past. The geographical space of the city, the
"picture” of it, as it could be prescribed in a treaty of the future, has most likely nothing
to do with the past. However, one element remains, or at least should remain at the core
of the existence of the cities, no matter which changes occur, and it is precisely what gives
life to the concrete paradise: humans.

The current context of social transformation and urban changes increases the need for
updated knowledge of living spaces (Zuniga, Lopez, Gonzales, & Campos, 2017). The living
spaces of the cities should be examined and monitored so that any relevant
transformation of the city would be orientated to the demands and needs of those who
directly experience them - the residents.

The world -and cities as a basic element of it- is conceived by an extended eternity,
rejected from direct vision. Therefore, the power of geography, which deals with the
study of the earth's space, is now moving into the semantic area, which is proportional
to the experiences and feelings of life (SukRhorukov & GladRiy, 2019). In such an approach,
analyzing everyday life experiences, investigating the lived experiences of residents,
employees, visitors, ordinary passers-by, located in suburban areas and neighborhoods,
is of major importance. It is a fact that the space created by urban planners, designers,
technocrats, by all those who are trying to structure the semantics according to which
everyday social practices in the city should be understood, constitutes an experience for
its users. Eventually, do the lived experience and the expected experience actually meet?

The purpose of this work is to create a methodological framework that examines the
interaction between the community and the city itself, retrieving information on the
perception and the actual experience of the users of a site, and explores the possibility of
correlating the two. According to the proposed methodology, the perception (perceived
space) and the experience (lived space) are first approximated. The perceived space is
accessed by space syntax analysis of the site, while the lived space of the users is accessed
using a questionnaire and direct contact with them.

2. BACKGROUND

French philosopher Henry Lefebure approaches perceived space and lived space, along
with conceived space, as part of a tripartite dialectic, that structures a social theory of
space. Constructing the theoretical lens through which we will approximate urban space,
Lefebure argues that this is a homogenous space, regulated by the state and technocrats.
However, from a practical point of view it is also a segmented space, as it is divided into
pieces that are sold and bought, and theoretically, as its aspects are researched by
different sciences leading to the hiding of its significance (Lefebure, 1974).

The segmented space corresponds to an equally segmented time, which can be in a
way sold and bought. Working time, eating time, resting time, leisure time. Anyone who
buys a space, also buys a specific use of time, based on the distances between the
purchased-bought space and all the other spaces. The time which corresponds to a certain
space is based, for example, on the distance between the working space and leisure or
eating areas. These distances make some sites more desirable than others (Lefebure,
1977).
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Space for Lefebure is not a strictly defined "empty conteiner" where activities, social
relationships and practices are established, as aduvanced by some philosophical
tendencies or by urban planners and social scientists as well. On the contrary, space is
produced, changed, transformed by and, at the same time as it significantly determines
through its previous stages of development, the activities taking place as well as the
relationships and practices which are developing within it. Essentially, space constitutes
a part of the later.

Space is not an object or a product among others. It integrates the objects produced by
the activities and thus encompasses relationships and practices. It is the result of a
sequence and a set of actions. It is thought of as a triadic dialectical relationship of
concepts: spatial practices, representations of space, and representational spaces. This
tripartite dialectic, as expressed by Lefebure, is an approach to a social theory of space,
where each aspect coexists with the rest, and all together they constitute space
(LyRogianni, 2011).

Hence a society’s spatial practice "secretes" the space of this society. Inside the
capitalist frameworR, it incorporates a close correlation within the perceived space,
between daily reality (daily routine) and urban reality (the routes and networks
connecting the places intended for worR, "private" life and leisure) (Lefebure, 1974).
Spatial practice concerns the material space and the usual spatial behaviors that
someone can perceive. It examines physical and material flows, mouvements and
associations in space, the reality of the city, and the routines of worR, school, privacy, all
of which ensure production, as well as social reproduction (Lykogianni, 2011).

The representations of space constitute the conceptual space. Hence the space of
scientists, designers, planners, technocrats, of all those who define space, points,
meanings, concepts and codes that allow us to better understand social practices. It is
the space of those who determine, with a particular scientific inclination, what is lived
and what is perceived based on what is conceived (Lefebure, 1974).

The term “representational spaces” refers to the lived space through representations
or images and symbols, to the space of the "inhabitants" and "users", which is produced
by the human body in everyday practice. At the same time, it is understood as a fantasy
space, the space of artists and philosophers who describe it, or seek to describe it, through
new visionary meanings and possibilities of socio-spatial practices (Lefebure, 1974). The
lived space holds all those hidden secrets of the lived places that have to be explored by
us (Hofmann, 2014).

3. APPLICATION
3.1 Study area

The area known as “ARadimia Platonos” (meaning “Plato’s Academy”) is located in the
northwestern part of the modern city of Athens and administratively forms part of the
Athens’ municipality, where alongside with the western districts of Colonus, Votanikos,
Profitis Daniil, Sepolia and Patisia, constitute the 4th district. At a span of 1,880 acres,
the spatial unit of ARadimia Platonos has a strategic location on the Attica basin, as it is
situated at the intersection of kRey national transport routes and at the same time just
two Rilometers from the historic center of Athens. It is bordered by Kifisou Avenue,
Athinon Avenue, Lenorman Street and Konstantinoupoleos Street. Based on the 2011
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census by the Hellenic Statistical Authority (EL.STAT.) the total population of the region
is 17,000 people.

B  Attica Basin  Study Area - Akadimia Platonos ——  Arterial Roads

Figure 1 ARadimia Platonos neighborhood in the Attica basin

As Escudero says, the neighborhood is a territorial unit built, which is defined primarily
social. That is, are the social aspects of its inhabitants and their interrelations, the
"neighborhood life", which gives it character, but certainly the type of built space will
also contribute to their identity (Escudero, 2017). According to this, the case study of
ARadimia Platonos neighborhood as a spatial background was chosen because of its
distinctive profile. The area has a variety of uses and forms, such as mixed-use housing,
industrial parks and archaeological grove. Although nowadays this neighborhood of
Athens is characterized by daily press and other mass media as “depleted” due to
pollution from Kifisos (underground) river and air pollution from the heauvy traffic, at
the same time the untapped natural and cultural wealth, and the intense diffusion of
functions (productive activities, housing and cultural uses) within the urban fabric, gives
it an unexpected essence of life.
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Figure 3 Sub-regions of AkRadimia Platonos neighborhood, QGIS software
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3.2 Perceived space, space syntax analysis

Spatial practices, which incorporate a close correlation within the perceived space,
between the daily routine and the routes and networks connecting the places intended
for work, "private" life and leisure, were approached through a space syntax analysis of
the area. The term space syntax is used to describe a set of theories and techniques
concerning the relation between space and society that emerged from the research
activity of a team led by Professor Bill Hillier at University College London (UCL) in the
1970s. Space syntax theory addresses the relationship between physical elements of a
city (configuration), its social activity and the pattern of utilization (Czerkauer-Yamu &
Voigt, 2011). The main variable of urban form that is analyzed within space syntax is
accessibility and how the accessibility between spaces varies according to the changes in
the configuration of urban form (Marcus, 2007; Bartzokas-Tsiompras et al., 2021a).

Space Syntax research has put great effort into the development of representations
and demonstrates a long series of descriptive techniques (StauroulaRi, Marcus,
Berghauser Pont, & Nilsson, 2017). Representing the city as networks, in this study a
segment/vector analysis of the road network of the Akadimia Platonos neighborhood is
carried out, in the sense that each section of the axial line between two intersections of
the road networR, constitutes the section of the maximum possible line of sight within
the network (Vaughan, 2015). Specifically, angular segment analysis is used, based on
the perception that the shortest path of the network is the one with the least angular
deviation. Movement patterns have shown that humans do not move in space based on
a conceptual model of metric distances, but on a geometric, angular model of the network
(Hillier & Vaughan, 2007).

At the same time, by analyzing the mouvement from all parts of the road network to

others, according to the angular segment analysis, it is possible to predict the possible
movuement due to the architecture of the networR itself as according to Hillier & lida this
particular method responds very well to navigation and orientation. Space users moving
in an environment unfamiliar to them usually choose the shortest perceptible distance
(Hillier & lida, 2005).
The angular segment analysis measures used in the present study are those of choice and
integration, which are calculated within a metric radius, which determines the network
distance within which the angular deviation for each segment/uvector of the road network
is calculated. These measures are considered to be the most powerful tools for identifying
possible mouement and investigating important routes within an urban network (Al
Sayed, 2014) (Vaughan, 2015).

Segment angular choice is calculated by counting the times that each segment of the
road networR is used in the shortest angular path between all pairs of segments within
a selected distance (application’s radius) (Vaughan, 2015). The choice expresses how
likely a space to be used as a transit for the city is and ultimately quantifies the capability
of passing-by of a space to the urban system to which it belongs.

Segment angular integration calculates how close to each other each segment of the
road is, based on the total angular changes occurring in each path within a selected
distance (application’s radius) (Vaughan, 2015). In essence, integration expresses the
closeness of a space to the system, or in other words, how easily it can be accessed.
Ultimately, it quantifies the accessibility of a space relative to the urban system to which
it belongs.
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The segment angular integration and choice measures apply to different radii, as
mentioned aboue, which represent different scales of operation of the city. This enables
analysis at different levels, reflecting local and global relationships emerging in the
urban network. The applied radii of analysis’ measures is a decisive factor which, as is
understood, influences the results of the space syntax analysis and the decision of its
value requires particular attention.

The local scale, typically one of local neighborhood structures in a city, is related to
pedestrian traffic and is in the range of 200 - 800 meters, i.e. 5 to 20 minutes walkRing.
The global scale that is representative of the structure of the city as a whole is related to
vehicle traffic and refers to rays greater than 1500 meters.

Specifically, for the analysis of the ARadimia Platonos neighborhood six different
application radii were selected, with values of 400, 600, 800, 1500, 2500, 10000 meters.
The selection was made to give special emphasis to pedestrian traffic (400, 600, 800
meters), while exploring both a mid-range (1500 meters) and a global scale (2500,
10,000 meters).

QGIS software (in particular the "Space Syntax Toolkit"), ArcGIS and DepthmapX were
used to implement the space syntax analysis.

The "Space Syntax ToolRit" is a plug-in for QGIS software for spatial networks and
statistical analysis. It provides a front-end connection for the DepthmapX software
within QGIS, providing user-friendly workflows for implementing space syntax analysis
in Geographic Information Systems (GIS) environment (originally developed by Jorge Gil
at Space Syntax Laboratory, Bartlett School of Architecture, UCL in 2014) (UCL Space
Group, 2016).

DepthmapX is an open source multi-platform software which runs a series of spatial
network analyzes designed to understand social processes within the built environment.
It operates on a variety of scales, such as buildings and small urban networks but even
on whole cities and states. At every scale, the software's goal is to produce an open space
elements' map, linking them through a relationship (for example, mutual visibility or
ouverlap), and then perform graph analysis of the resulting network (Varoudis, 2012).

3.2.1 Construction of axial/segment map

While being analyzed with the syntactic structure model, the urban network is
represented by visibility lines created within it. It is defined by points and objects that
block mouvement (e.g. islets) and ultimately restrict access. Because of this and in order
to apply the space syntax analysis, an axial map should be drawn where the axial lines
resemble the visibility lines.

For the production of the axial map, the neighborhood’s road network (data from Open
Street Map) was initially used in the form of road center lines. The network was
simplified by using the simplify geometries command of QGIS geometry tools and the
initial network topology was corrected by using the v.clean toolbar (snap tool for
connectivity, break tool for correcting the topology of the necessary nodes).
Subsequently, using the RCL Topology Cleaner tool of the "Space Syntax Toolkit", further
topological errors of the road axis map were "cleaned", and then loading the map to
ArcGIS software, using the command erase of the overlay toolbox of the analysis tools,
a spatial erase of the duplicate network recordings was performed. A final manual
correction of the already "cleaned" network followed, checking the axes that were
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marked as errors and inserting/digitizing axes so that the final network was complete

and correct in terms of connectivity and topology. The errors that are detected fall into

three categories:

* Duplicate geometries: Two lines with identical geometry.

* Orphans: Lines not intersect with any other line.

« Continuous lines: Lines which due to their length and/or geometry (e.g. many turns)
cannot form lines of sight and therefore axial lines.

Finally, the network topology and connectivity verification was performed with the
use of the verify command of the Graph Analysis tool of the "Space Syntax ToolRit" (after
each error correction was performed again). The categories of errors found during
verification fall into the following categories:

* Duplicate: Two lines with identical geometry.

* Orphans: Lines not intersect with any other line.

* Island: A group of lines that is disconnected from the main map.

» Polylines: Lines consisting of more than two nodes.

* Small lines: Lines less than minimum (default 1m).

» Short lines: Lines whose endpoint is close to other lines without intersecting (default
1m).

/ \

a) b) /( c)
o 5 ) ol

Figure 4 Errors occured during verification a.Polyline, b.Duplicate, c.Short, d.Orphan, e.Unlinked orphan,
f.Island (Gil, 2015)

After the network has been corrected and verified, the generated axial map is

segmented to convert the axes into road segments/vectors and be possible to perform the
segment analysis.
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Figure 5 The produced segment map within the boundaries of the AkRadimia Platonos neighborhood, QGIS
software

3.2.2 Space Syntax Analysis

Subsequently, the analysis of the syntactic structure model of the Akadimia Platonos
neighborhood in the QGIS enuvironment was applied. The Graph Analysis tool of the
"Space Syntax ToolRit" was used for the application. At this point it was necessary to use
DepthmapX software, which only needed to be running in the background as the "Space
Syntax ToolRit" offered a front-end connection to it. Specifically, through the depthmapX
remote tab and the selection of segment analysis (instead of simple axial analysis), once
the radius of application was defined, the space syntax analysis measures for the study
area were calculated.

The space syntax analysis’ measures calculated, as mentioned abouve, are integration
and choice of radius in a scale of 400, 600, 800, 1500, 2500, 10000 meters. The calculated
measures were visualized using the Attributes Explorer tool of the "Space Syntax Toolkit".
The results are presented below in series of maps.
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Figure 6 Space syntax analysis’ results of Akadimia Platonos neighborhood, measures: integration, radii:
400, 600, 800, 1500, 2500, 10000 meters, QGIS software
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Figure 7 Space syntax analysis’ results of ARadimia Platonos neighborhood, measures: choice, radii: 400,
600, 800, 1500, 2500, 10000 meters, QGIS software

3.3 Representational spaces, spatial analysis of lived space

Questionnaires were used in order to understand and analyze the representational
spaces, the lived space, the space of the inhabitants as they understand it, the space
produced by the body through everyday practices. The questionnaire includes open-
ended and closed-ended questions, fill-in questions, multiple-choice questions and
questions on a calibrated scale. The sequence of questions was structured in a way to
explore the more general experience of existence and the place satisfaction (Mohammed,
2011). In general, the questions that users are asked to answer reflect a series of different
manifestations of space such as socio-communal, sensory experience and functional.
More specific, the neighborhood features of the area, individual-collective memory
retention, accessibility, walkability, abandonment, sensory qualities of olfactory and
acoustic stimuli, the corresponding nuisance they cause, and the level of appropriation
they are experiencing, are examined, both for the exact point where the respondent fills

ranean e A Conaraniyg - ICCN 195494 @ All riahtc rocorod
curopean Journal oy Geograpny - 155N 1792-1341© All rignhts reservead 76

Chace_r10000



eure
gee

out the questionnaire and for the whole district. Three hundred questionnaire forms were
collected.

Akadimia Platonos

Interview points
Residential Area
Industrial Area
Archaeological grove

o

250 500 m

Figure 8 Interview points in ARadimia Platonos neighborhood, QGIS software

3.3.1 Spatial interpolation

For the analysis and mapping of the results of the questionnaire survey, a spatial
interpolation was used to convert the point information collected into continuous and to
create thematic maps that depict the change of the parameters under study in the field.

Spatial interpolation is based on the First Law of Geography, formulated by
Geography professor Waldo Tobler in 1970, and states that everything is related to
everything else, but the obseruvations that are closer to each other are more relevant than
those that are in distance (Longley, Goodchild, Maguire & Rhind, 2005). The term spatial
interpolation generally refers to the process of determining the value of a variable z at
some point (x, y) in space, since the values of this variable at a set of points -which are
usually randomly distributed in space- are known. Based on spatial interpolation
methods, the initial fragment information enclosing the starting points for the parameter
in question is converted into continuous information which is represented by a continuous
surface.

Various algorithms have been deueloped over time and categorized in a variety of
ways. The inverse distance weighted interpolation method (IDW) was chosen for the
specific research performed in the present study. The basic principle of the IDW method
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is that when calculating a value at a particular point in space, more emphasis is placed
on values corresponding to its neighboring starting points than on the most distant ones.
The general relation underlying the method is the following,

iw(d.)'l.

f(X,Y) = ‘I—

Zw(dl)

where f (x, y) is the simulated value of the parameter in question at point (x, y), w (d:)
the weight function, z; is the measured value of the parameter at point i, d; the distance
of point i from point (x, y).

The continuous surface resulting from the application of this interpolation method
depends directly on the weight function used. The weight function can take many forms,
but it is essential to apply d 0, w(di) . Functions that satisfy this assumption are of the
form d"(r>0), exp(-ad) or exp(-ad?) and so on. The most commonly used are the functions
of the form d"(r>0), where as much as the value of r increases, the more weight is given
to the nearest starting points, where the interpolation will occur. As a result, the method
is applying in a more local scale and consequently the resulting surface is more detailed
and less smooth. The weight function used to create the continuous surface in this case
and the most commonly used one is d2, which has been estimated as the most effective
(Kitsiou, 2010).

The value of any point resulting from the interpolation applies to the relation
min(z;) f(x,y) max(zi), since w(di)>0. This is considered a disadvantage of the method
because the resulting surface cannot accurately predict the positions and sizes of the
maximum and minimum values unless they are included in the original samples. In the
research conducted for the present study, the extreme values of the observations are
included in the original sample, which makes this method suitable for analyzing the
questionnaire data.

3.3.2 Questionnaire data

At the beginning of the questionnaire, general questions about the respondent's gender,
age, relationship with the area (selection between: resident, employee, passer-by,
visitor) and duration of this relationship are encountered. Regarding the results of this
part of the questionnaire, 59% of the respondents were male (178 people), while 41%
were female (122 people), 82 people were young, up to 30 years (27%), 131 people were
between the ages of 30 and 50 years old (44%), while 87 people were older than 50 years
old (29%).

Most of the respondents were residents (162 people, 54%) or employees (109 people,
37%) in the area, while very few were passers-by (16 people, 5%) and visitors (13 people,
4%).

Regarding the time period that the respondents have been in the neighborhood, results
vary as expected. Details are shown in the diagram below.
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Duration of the relationship with Akadimia Platonos neighborhood
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Figure 9 Duration of respondents’ relationship with the district
Looking at the duration of the relationship with the study area, it is observed that the

strongest majority of people who responded to the questionnaire are people who have
lived or worked in the area for more than 10 years (206 people). This figure, together
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with the percentages for respondents' relationship with the ARkadimia Platonos
neighborhood (91% were residents or employees) substantially substantiate what was
mentioned on the study of the area's physiognomy. We are referring to a neighborhood
dominated by residential use alongside with small manufacturing and other local
businesses, while entertainment centers and department stores, attractions for
neighborhood’s non-native people, are disappearing. So, it is understood that the
responses to the interview concerning the area of the neighborhood come from people
who, for the most part, have been in the area for several years and consider this place as
"home" or "second home", as is customary to refer to workplaces, carry at least to some
degree an in-depth view of the area having deuveloped, whether they wish it or not, a
subtle attachment to it. The following are thematic maps sawing the alteration of the
questionnaire parameters in space using the IDW spatial interpolation method. The color
gradation of the created surface from blue to red, as shown in the legend, indicates the
intensity of the phenomenon.
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Figure 10 Thematic maps showing the alteration of the questionnaire parameters in space, using the IDW
spatial interpolation method, ArcGIS software

3.4 Conuergences and divergences of perceived and lived space
3.4.1 Methodological frameworR

The proposed methodological framework puts at its core the preparation of data sets
produced by the analysis of the neighborhood’s syntactic structure model and those
collected from the questionnaires, in order to investigate their relevance. Both the data
from the space syntax analysis and the questionnaire categorical data followed a similar
procedure.

Initially, the Kernel Density Estimation (KDE) method was applied with the aim of
creating a raster surface for the whole neighborhood, where each point would receive a
value proportional to the distance from the originally produced / collected data. The
procedure was performed in ArcGIS software using the Kernel Density tool of the Spatial
Analyst toolbar, which calculates the density of attributes in a neighborhood around
them. It calculates a value per area unit of each point or line using the spatial
interpolation method. The surface value is higher at the point and decreases to zero by
increasing distance. In general, in Geographic Information Systems (GIS), the result of a
Kernel Density process is a set of raster data (Longley, Goodchild, Maguire, & Rhind,
2005), where each cell has a density value that is weighted by the distance from initial
features. The user can select the cell size, the attribute field to be used for the calculation,
the units of measure and the application radius of the algorithm (De Smith, Goodchild, &
Longley, 2007). Finally, the result of the process is the representation of the density of
the attributes as a continuous field where for each point (cell) the value of the attribute
density estimation generated by the features located inside the application radius of the
algorithm.

Then, in order to integrate the values of the preuviously created continuous cell in a
scale between 0 and 1, a linear membership function was implemented in ArcGIS software
through the Fuzzy Membership tool of the Spatial Analyst toolbar. The Fuzzy Membership
tool re-sorts / converts input data on a scale of 0 to 1 based on the probability of being
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members of a specified data set. 0 corresponds to those positions which are certainly not
members of the specified set, while 1 is assigned to those which definitely are. The entire
range of values between 0 and 1 is probably assigned to all other positions (the greater
the number, the greater the probability). Specifically, it applies the Fuzzy Linear
Membership function which linearly transforms the input values on a scale of 0 to 1, with
0 corresponding to the lowest input value and 1 to the highest input value. All
intermediate values receive some entry value on a linear scale, with higher input values
more likely to be closer to 1 (desktop.arcgis, 2016).
Finally, for the processing of data on the scale of 0 to 1 that raster surface’s cells have
obtained, spatial information on the city blocks was used in ArcGIS software, which
functioned as the zones in which the cell values were derived. Spatial Analyst's Zonal
Statistics as Table tool was used, which calculates statistical values within a given zone
(building blocks) based on the values of another dataset (the previously created raster
surface). This tool was used precisely because it renders the results in a table and not on
a new raster surface (desktop.arcgis, 2016). The input zones layer defines the shape,
values and positions of the zones, while the raster input surface essentially provides the
input values used to calculate the output statistical values for each zone.

From the generated tables it was chosen to maintain the MEAN column, which gives
each zone the average value of the raster surface cells within its boundaries, and to be
the one that will be the set of data to be correlated for each variable.

Table o x
H-1%-B5
zogeitonia X
|_| Rowid | ESYECODE | COUNT | AREA MIN MAX RANGE [ _MEAN STD SuM ' -
1 2575 21| 2100| 020676 0,427097| 0,220337| 0,290841| 0,057452| 6,107659| o
2 2603 54| 5400| 0,107499| 0,297253| 0,189754| 0,169532| 0,045623| 9,154747 5
3 2624 37| 3700| 0,344793| 0,702497| 0,357704| 0,523085| 0,090259| 19,354131
4 2631 31| 3100 0,136034| 0,317134 0,1811| 0,174722| 0,047232| §,41637S
S 2660 26| 2600 0,109681| 0,161099| 0,051418| 0,137743| 0,014609| 3,581323
6 2667 39| 3900 0,326451| 0,75032| 0,42387| 0,520079| 0,113851| 20,283078
7 2677 31| 3100 0,584684| 0,942355| 0,357671| 0,813553| 0,086802| 25220156
8 2678 31| 3100| 0,291966| 0,659594| 0,367628| 0,470688| 0,097706| 14,59132
9 2692 39| 3900| 0,087229| 0,153661| 0,066431| 0,116439| 0,019289| 4,541136
10 2704 40| 4000| 0,057085| 0,105861| 0,048776| 0,077571| 0,011566| 3,102854|
1 2718 31| 3100| 0,779229 1| 0,220771| 0,945315| 0,053176| 29,304753
12 2720 24| 2400 0,449527| 0,824662| 0,375135| 0,635868| 0,113306| 15260838
13 2747 45| 4500/ 0,086247| 0,134563| 0,048316| 0,102268| 0,01099| 4602047
14 2759 99| 9900/ 0,087125| 0,727229| 0,640104| 0,312424| 0,17863| 30,929985
18 2781 9 900| 0,736093| 0,913915| 0,177823| 0,829757| 0,061119| 7,467812
16 2762 29| 2900| 0,412093| 0,871396| 0,459303| 0,651082| 0,134572| 18,881377
17 2778 37| 3700| 0,09382| 0,177353| 0,083533| 0,132644| 0,025445| 4907837
18 2788 32| 3200 0,529183| 0,859477| 0,330294| 0,696439| 0,091252| 22286047
19 2804 48| 4800/ 0,067345| 0,206495| 0,139149| 0,124073| 0,039466| 5,955505
20 2812 14| 1400) 0,396405| 0,555431| 0,159026| 0,484976| 0,047386| 6,789667 -
4 0 » » ||[E|5 | (0outof 172 Selected)

zogeitonia

Figure 11 Table produced using Zonal Statistics as Table tool, neighborhood features, ArcGIS software

Following the aboue forementioned procedure, a value is assigned to each of the
variables we want to test for their correlation in each of the 172 building blocks of
ARadimia Platonos neighborhood.

The variables mentioned are the two measures of the space syntax analysis of the
study area: integration and choice, for each application radius (int400, int600, int300,
int1500, int2500, int10000, ch400, ch600, ch800, ch1500, ch2500, ch10000), as well as
each of the questionnaire items (neighborhood (locally), neighborhood (globally),
memories, collective memories, accessibility (locally), accessibility (globally),
walkability (Bartzokas-Tsiompras & Photis, 2017; Bartzokas-Tsiompras et al., 2021b),
sounds, smells, abandonment (locally), abandonment (globally), appropriation
(locally), appropriation (globally)).
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3.4.2 Results

In order to select an index for the correlation of the variables, the distribution following
the data was examined. The variables do not follow a normal distribution, so the usual
Pearson correlation coefficient is not an option.

For this reason, the Spearman correlation coefficient (Spearman’rho), a non-
parametric measure of statistical dependence between two uvariables is chosen. The
results are presented below.

Integration r400 Integration r600 Integration r800

828

o000

Spearman's rho

0, 0,900
o 0,850 o 0,850
20 £ 0800
= 0,750 - < 0,750
£ 0,700 E £ 0700
5 0650 g & 0,650
£ 0600 E E 0,600

y- =i s
& 0550 B & 0/550
& o500 g & o500
0250 B 0350
0,400 L 0,400

R

&

&

Integration r1500 Integration r10000

O
o
o
=]

O
o
o
=]

28
3
=}

28
3
=}

Spearman's rho
SO0O00000,
a\l
&8

2888

P
8584

o
g
g

000000000,
Spearman's rho
00000 0OO000

Choice r400
X ——r === == X 0,900
o 0,850 == o 0,850 o 0,850
2o = £ 0800 £ 0800
% 0750 - - % 0750 - = - 0750
2 0,700 ] 2 0,700 E 2 0,700 H
5 0,650 == 5 0,650 - 8 0,650 s=
E 0,600 = £ 05600 s E 0600 E
§ 0550 S § 0550 - § 0550 ]
0,500 0,500 = 0,500 =
“ 0,350 E “ 0,250 = ¥ 0,350 gé
0,400 == 0,400 = 0,400 >
&
&
&
&

Spearman's rho

; 0,900 == — — — =
o 0850 o 0850
£ 0800 £ 0300
< 0750 - < 0750
£ 0,700 £ 0700
0650 & 0650
E 0,600 E 0600
& 0350 & 0/350
& 0500 & o500
0250 0250
0,400 0,400
&
&
&
& &
dy o"\\o S

Figure 12 Results, Spearman’s correlation coeficient, integration and choice measures for different
application radii - questionnaire variables
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Figure 13 Results, Spearman’s correlation coeficient, questionnaire variables - integration measure for

different application radii
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Figure 14 Results, Spearman’s correlation coeficient, questionnaire variables - choice measure for
different application radii

4. CONCLUSIONS

In such times when modern mega-cities are constantly expanding their boundaries,
complex relationships and flows are developing within them. Globalized economic and
political relations, the infinity of information dissemination and the impersonality of
today's communication affect both, on a global and on a local scale. The transformations
that take place can be found in the daily lives of the mega-city dwellers, in the way they
move and interact with the city as an entity. In this context, it is appropriate to examine
the perceived form of this relationship, as well as the experience generated by this
interaction between the users of the city and the city itself.
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As it is difficult to examine a metropolis such as Athens as a whole, this research is
focused on one district, ARadimia Platonos, a neighborhood in the west part of the center
of Athens. ARadimia Platonos neighborhood is an area that has unique characteristics, in
other words, a special physiognomy. The area has a variety of uses and forms as well as
a wide dissemination of functions (productive activities, housing and cultural uses). It is
characterized by three distinct sub-regions with significant spatial and functional
variations: the residential area, its craft park area (BIO.PA) and the archaeological grove
of Plato’s Academy.

The objective of this paper is to establish a methodological frameworR, in order to be
able to perform a spatial analysis of everyday life experiences enriching a socio-spatial
approach, contributing in understanding the society in modern cities. Therefore, the study
on its core focuses on investigating the association, conuvergence, and divergence between
perceived space and what is actually lived within the boundaries of the ARadimia
Platonos neighborhood, applying the social theory of space as expressed by Henry
Lefebure, that is, a tripartite dialectic between spatial practices (perceived space),
representations of space and representational spaces (lived space). Spatial practices,
which incorporate a close correlation within the perceived space, between the daily
routine and the routes and networks connecting the places intended for work, "private"
life and leisure, were approached through a space syntax analysis of the area. In
particular, the integration and choice measures for different application radii were
calculated. As for the representational spaces -the lived space- the space of the residents
and the body-produced space in daily practices, the relevant information was obtained
through direct contact with the users of the neighborhood through a questionnaire. The
questionnaire examined the development of social relationships, the conservation of an
individual-collective memory, accessibility, walkability, abandonment, the sensory
qualities of olfactory and acoustic stimuli, the corresponding nuisance they cause and
the level of appropriation the users experience, both for the exact place where the
respondent completes the questionnaire as for the whole district.

In this direction, a Rey concern of our research was the development of a
methodological framework according to which the data collected on perception (space
syntax analysis) and experience (spatial analysis of questionnaire results) would be
analyzed on a common basis, making the production of findings possible.

e After applying this methodological framework, implemented in a GIS
environment, the main aim of this work was achieved. Using the Spearman's rho
correlation coefficient, the two datasets appeared to be positively correlated with
fairly good correlation values, ranging from 0.56 to 0.81 for the correlation of the
categorical data with the measure of integration, and in the range of 0.49-0.79
for the measure of choice. As a general conclusion, a particular reduction of the
correlation level can be reported when the analysis refers to the global scale for
both syntactic measures. When the analysis is remouved from pedestrian
mouement (local scale, 200m-800m analysis) and begins to refer to uehicle
mouement (global scale, greater than 1500m analysis) within the urban fabric,
both syntactic accessibility (integration) and syntactic capability of passing-by
(choice), which are measures of perceived space, gradually lose the ability to
correspond to the manifestations of the space as assigned in the questionnaire
(socio-community, sensory-phuysical experience, functional-spatial) and captured
in the experience of the users of the neighborhood’s area.
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e Regarding the questionnaire data, it is worth mentioning the very good response
of the data collected on the sensory quality of sound and nuisance caused by city
sounds, both in terms of integration and choice (0.63 -0.81 for integration, 0.59-
0.79 for choice, with almost all of the correlation records related to the choice
measure obtaining values abouve 0.77). Places that are easily accessible or
constitute a pedestrian crossing option, in general, do not generate a particular
noise disturbance to the users of these sites. A condition that is sharply reversed,
but not fully (ordinary city dwellers are used to vehicle sounds), as the range of
application of the measures increases and relates to vehicle movement. It is logical
that the most accessible and crossing option spaces for driving within a city are
the avenues and highways, being capable of carrying large amounts of traffic
and, as a result, generating around them a particular nuisance due to noise in the
context of urban tissue.

e Apart from the data on the sounds of the city, there is a particularly positive
correlation with both integration and choice in regard to the walkability of the
neighborhood as experienced by its users. The areas of the neighborhood chosen
to be walked through are those that are perceived as accessible and being crossing
options.

e The data of another element, for which only the positive correlation with the
measure of choice deserves special mention, the measure of integration staying
average, is that collected on the sensory quality of the smell in the neighborhood.
Places that are considered accessible by those present in the area, are those with
the lowest nuisance level.

e On the other hand, a positive but not strong correlation is found between the
neighborhood’s syntactic structure model and the appropriation experienced by
the users of the Akadimia Platonos neighborhood (values 0.57-0.68 for
integration, 0.49-0.65 for choice).

e The correlation of the data concerning the points of the neighborhood that are
characterized by strong abandonment shows similar, relatively low rates.

It becomes clear then that, to some extent, the analysis of the syntactic structure

model, which is an analysis of perceived space, follows the tendencies of the analysis of
space as experienced by the users, it is not though identical with the later.

5. FURTHER RESEARCH

Knowledge and understanding of society is the only way to protect the environment and
safeguard the future of cities (Mougiakou & Photis, 2014; Bartzokas-Tsiompras & Photis,
2019, 2020b, Bartzokas-Tsiompras et al. 2020a). The present workR proposes a
methodological frameworkR in order to examine the interaction between a city’s
community and the city itself, to investigate the way the users of a city experience
everyday life during constant urban developments. New urban deuvelopments are
necessary to achieve new general systems that the city demands (Gonzdlez & Lazaro,
2011), but they must be based on the demands of those who directly experience them.
Development decisions affect many of the fields that touch people’s everyday lives
(Gonzalez Gonzadlez, 2017). In a context like this the proposed methods hold out many
and varied possibilities for the future. Enriching a socio-spatial analysis (through space
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syntax theory) with primary data by contacting directly the community can lead to new
perspectives on decision making systems, contributing to the construction of innouvative
possibilities on spatial planning and design. At the same time, a participatory way of
retrieving spatial information was raised, involving community to the first stages of
planning processes, bridging the gap between how development is defined by the
scientific community and the way it is perceived by people through their daily
experiences.
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