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ABSTRACT

Decoding the relationship between crime and

place has been the focus of researchers in both
design and social fields for a few decades. Space
syntax theory offers the possibility of examining the
configuration characteristics of the environment
and their potential influences on people’s activities
and crime patterns; however, its implementation

in landscape architecture has been limited. This
study responds to such a gap by exploring the
effectiveness of applying space syntax theory

to predict safety levels in a park in Cairo, Egypt.
depthmapX was used to analyze the spatial
configuration of the park. Crime records from

2019 were collected through site observation and
staff interviews, and analyzed using ArcGIS 10.3
software. Results indicated a strong correlation
between space depth / integration / connectivity
and crime pattern distribution. The park visibility
graphs indicated the different impacts of vegetation
(evergreen tree / deciduous trees) in summer and
winter on visual connectivity and crime types. The
research concluded that applying space syntax
theory to landscape architecture is challenging;
nevertheless, it represents a promising approach to
predict committing crimes in urban parks, and the
findings can be adopted to enhance park conceptual
designs to achieve higher safety level.

KEYWORDS
CPTED; Space Syntax; Cairo’s Parks; Safe Parks;
depthmapX; Environmental Design
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1 Introduction

Over the past decades, the world has experienced an
extraordinary increase in urbanization where many metropolitan
cities, such as Cairo City, Egypt, are challenged to offer better,
safer urban public open spaces like parks, which are well-
acknowledged for their profound impact on the quality of
the citizens’ life by providing places to relax, play, interact,
and connect with nature, and to enhance the physical and
psychological health of communities'"”’. When analyzing the
factors shaping the use of parks, studies concluded that safety
is a prominent factor, controlling and maneuvering the users’
behaviors and attitudes. Lacking a sense of safety in urban
spaces results in underuse, consequently hindering their benefits
to the community”'. So how to design safe parks? Achieving the
sense of safety is not easy, as it is a very complicated feeling and
combines a wide range of factors, including environmental cues,
architectural, social, and ecological dimensions'*.
Environmental design is one of the approaches tackling
safety in the urban context. It offers a platform to understand
the interconnected relationship between physical environments
and complex individual needs and behaviors. Such an approach
advocates that crime can be reduced by designs that deter
potential offenders from committing the crime"’. The first
attempts to examine the relationship between crime and the
physical environment and other social factors started during
1830 ~ 1880 under the name of the “Cartographic School”
in Europe'®. From 1920s till 1940s, immerged the Social
Disorganization Theory, a theory issued by the “Chicago School
of Criminology,” and the work of Clifford R. Shaw and Henry D.
McKay sought to understand why crime and delinquency rates

were higher in some neighborhoods than others”!"”,

In the 1960s, in her book The Death and Life of Great
American Cities, Jane Jacobs declared the impact of well-
planned urban neighborhoods in endorsing public safety™.
Another influential figure is Ray Jeffery of Florida State
University, who introduced the concept of “Crime Prevention
through Environmental Design” (CPTED) in his book with the
same title, and identified how architectural and landscape design
could discourage possible offenders from committing crimes"’.
Completing the rally, Oscar Newman’s book Defensible Space:
Crime Prevention through Urban Design claimed that properties
with high degrees of ownership and control and making
criminals exposed and vulnerable could discourage crime®'”’.
From the late 1970s to early 1980s, the Situational Crime
Prevention (SCP) theory was developed at the British Home

Research Office; it suggested that more crime opportunities lead
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to more crimes''”. Many others contributed to the development
of CPTED. For example, Paul and Patricia Brantingham
examined burglaries in Florida, USA and their relation to urban
design""’. James Wilson and George Kelling developed the
“Broken Windows Theory,” and claimed that in order to prevent
escalating crimes it is a must to repair and improve dilapidated
urban sites to build a sense of control and ownership”""'. Non-
profitable organizations also joined the ride. For example,

Safe Design Council in Canada has developed traditional
environmental crime prevention approaches to reduce the public
fear of crime by using architectural and landscape design"'.
More recent studies introduced geo-spatial technologies; for
example, at Texas State University, USA they were applied to
identify and predict crime. Other studies included using space
syntax theory in studying the impact of the spatial configuration
on crime in neighborhoods or cities. Nevertheless, applying
space syntax theory in detecting crime in parks or small spaces
is rare. Therefore, this paper seeks to fill this gap by integrating
CPTED concepts with space syntax theory to evaluate landscape
design impact on crime appearance and typology in small urban

parks.

2 Crime Place Theories and CPTED Principles

Numerous theories seek to explain why urban crime occurs
in certain places; basically they can be grounded into three
primary theories. The first one is Rational Choice Theory,
which claims that the decision to commit a crime depends on
personal needs and situational factors such as surveillance and
the possibility to be caught. The second theory is Behavioral
Geography Theory that considers places closer to the offender’s
work or residency are at higher risk than areas not within the
offender’s daily route, in other words, referring to accessibility'”.
The last theory is the Routine Activity Theory, which looks at
the interaction of three factors: the availability of an attractive
target, the absence of guardians, and the presence of motivated
offenders'"’'. The environmental design has proven the ability
to intervene two of them: the physical target and the offenders’
exposure.

Regarding the urban crime location, Paul Cozens and
Terence Love summarized the places where crimes occur into
5 types: crime generators, crime attractors, crime detractors,
crime facilitators, and crime precipitators. Crime generators are
places that attract a mass of people, some with undetermined
motivations to offend that can change to criminal acts. Crime
attractors are places that are appealing to perform offending
actions. Crime detractors are places that have few people, thus
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to encourage use by potential offenders. Crime facilitators are
places that contain things that assist offenders such as firearms,
gangs, alcohol, and drugs. Finally, Crime precipitators are places
where its physical combinations push non-offenders to commit
crimes; for example, public urination due to the lack of public
toilets'"),

This research concentrates on CPTED, an approach that
seeks to optimize prospects for surveillance, clearly define
boundaries, and create and maintain a positive image of the
urban area, all to reduce opportunities for offending. Within
CPTED recommendations, offenders would be more visible and
would feel more at risk of being apprehended!"". Besides offering
design interventions, CPTED provides management strategies
to support its cause, such as amplifying the sense of ownership
and social control by well-maintained and appropriately used
urban environment to hinder offenders. CPTED proposes 7
concepts for design: territoriality, surveillance, image and milieu,
geographical juxtaposition, access control, legitimate activity
support, and target hardening'"". Project for Public Spaces
added legibility and physical permeability. The former refers to
the clarity of the environment and the degree to which a space
is understandable, while the latter means to what extent an
environment allows people to alternate choices of movement in
it. Sufficient lighting, visible entrances, less dense foliage, fences,
and active space use are recommended by CPTED to increase

the safety of the public spaces””!"*,

3 Space Syntax Theory and Crime Prevention

3.1 Space Syntax

Space syntax is a kind of analytical urban model, and a
quantitative method aiming to capture the quality of urban
environments with a set of measures for space configuration
and for quantifying and analyzing the properties of architectural
and urban spaces". It was first developed in the 1980s at
the Bartlett Unit for Architectural Studies, University College
London by Bill Hillier and Julienne Hanson'"*'. In Hillier’s book
Space is the Machine: A Configurational Theory of Architecture,
space syntax is defined as an objective way to interpret human
behaviors and social activities from a spatial and morphological
configuration point of view!" """, The theory postulates that the
system structure of space in which various activities happen can
affect users’ movement and avoidance, shape their uses, and
produce social relations; therefore, the spatial configuration
must be analyzed and understood™"', Space syntax privileges
the topological properties of a space over its geography, as
people are likely to move or behave based on topology under
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Graph Theory""®. It delivers tools to analyze the linguistic
characteristics of space, such as integration, configuration, user

choice, visibility, and isovists.

3.2 Impacts of Space Configuration on Crime

The term spatial configuration refers to “a relation affected
by the simultaneous co-presence of at least a third element
and possibly all other elements in a complex”!"*. Thus, spatial
configuration is a set of relations between spaces that exist
at a particular time, which may enable or limit the possibility
for visual and physical linkages. Spatial configuration is
responsible for shaping cognition, while over a time and certain
circumstances, cognitive constructs shape spatial configuration.
Moreover, spatial configuration is able to alter the attractiveness
of the environment (target) and the opportunity (the absence of
a capable guardian) as mentioned in the Routine Activity Theory.
In addition, it can control territoriality, surveillance, access
control, and target hardening in the CPTED approach (Fig. 1),
thus to be widely used in the domain of crime prevention.

A considerable body of research devoted efforts to
investigate the relationship between the occurrence of criminal
events and spatial configuration, mainly in residential areas or
at a city scale'”. Studying crime settings can help understand
crime events and gain more knowledge about configurations
that are highly connected with particular types of crime such as
burglary, street robbery, drug dealing, and theft'". Studies have
shown that illegal activity is intrinsically linked to pedestrian
flows, accessibility, and permeability of the place where crime
occurs!"”!, Generally, there are two competing schools of
thought on how spatial configuration may influence crime and
community safety. The first, driven by “new urbanism school”

LRN=
Opportunity
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and influenced by Jane Jacobs, calls for open and permeable
mixed-use environments, whereas the opposition emphasizes

the importance of control over people’s territory like Oscar
Newman’s theory. Space syntax analysis has shown that both the
theoretical standpoints have their strengths and weaknesses'”".
An example supporting the new urbanism school is a study
based in London, which showed that locations less likely to be
surveyed by police patrol were associated with drug crime'"”.

In contrast, Ray Jeffery claimed that crime could be prevented
by creating urban spaces with well-defined boundaries, well-
controlled access points, and well-maintained landscapes"!,

and another study in a residential area in Canada found that

an increasing accessibility to secondary and arterial streets is
associated with an increase in crime'"®, both supporting the
second vision.

Visibility is an essential factor in enhancing space security
and the sense of safety, which is also affected by spatial
configuration. Different degrees of visibility, natural surveillance,
and co-presence also impact crimes!"”. Higher visual permeability
can make people feel safer as they can see other people around
with clear sightlines, which allows for identifying sources of
threat. Visual permeability can be negativity affected by the
presence of shrubbery vegetation, fences, walls, sharp corners,
storage sheds, and buildings'"”. Several studies confirmed
that low, dense vegetation in parks obstructs views and offers
criminals a place to hide, thus reducing the sense of safety"”.
Yet, some other studies have found that vegetation is associated
with decreased crime rates due to higher attractiveness to people.
Meanwhile, streets and unpaved areas with no vegetation are
often seen as “no man’s lands,” which would discourage social
interaction, making it easier for criminals to go unnoticed. In
contrast, well-maintained vegetation might reduce crime since
it can be seen as a “territorial marker” or a “cue to care”'.
Generally, this discrepancy can be explained by differences in
the types of vegetation analyzed, as the positive correlation with
crime appearance were found more in low, dense vegetation;
however, the contradicting results might be concluded to more

21
open areas[ ].

4 Case Study: Rod El Farag Park

This research selected Rod El Farag Park in Cairo City,
Egypt to assess the possibility of using space syntax theory in
predicting crime patterns in urban parks. The park is located in a
high-density informal district, and residents here are mostly low-
income citizens. The 38,200-square meter park was built up in
1997 after the regional vegetable market was relocated outside
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1 3¢4k Aty Cultural center

2 jEBhus Fire station

3 R JMAZE Central office

4 =R Hospital

5 JLEEHIE Children's library
6 %4 Schools

7 FEFL Youth center
BAOSEZ4 Entrance and ticket outlet
9 % F (8 Toilets

10 AR EIE4L Administration
1171 Plaza

12 A#’#5 Wooden pergolas
13 /118 %%6 Electrical box
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2. The location,
surrounding land use,
and overall perspective
of Rod El Farag Park
(Base map source:
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3 Google Earth)

the city. The park is a part of a service complex, with large lawn
areas and plazas with wooden pergolas (Fig. 2). Although the
park is highly accessible and with a reasonable entry charge,

it fails to attract most locals due to its bad reputation in

poor safety and offending acts. Many criminal incidents were
recorded here, driving out users from utilizing some zones in the
park, which echoes Johannes Knutsson’s opinion that drug users
and drug dealers find parks to be appealing locations to get
high or to trade'””. The park has one entry from the main street,
and a gate (always closed) connects it to Rod El Farag Cultural

Center.

4.1 Research Methods

In the first section of this research, two sets of interviews
were conducted: one with the park’s management staff to collect
data of illegal activities that were officially recorded, and the
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other with the park security team to acquire information about
the non-documented incidents depending on their observations
and memories. The collected crime data records were for the
year 2019. Some violations were intervened by police forces;
the others were solved by the local security personnel or the
response of other visitors. The occurring places and types of
both the recorded and non-documented crime events were then
identified, and used to create a crime mapping to highlight

the crime distributions. Crimes in the park were categorized
into 4 types: crimes against oneself, crimes against others,
dangerous crimes against others, and crimes against the park
(e.g. vandalism). Criminal data were coded, 0 for none, and

1 for appearance, then mapped in ArcGIS 10.3. Besides, site
observations were carried out in July (summer) and December
(winter) at different hours of the day to record the activities and
users’ distribution.

The second section was analyzing the parameters of the
spatial configuration of the park using depthmapX, and the
following tools were adopted:

1) Depth graph shows the number of topological nodes that
must be crossed to go from one space to another. In a depth
graph, low values mean shallowness of space, while high values
mean segregation'' .,

2) Integration graph showing global integration values
(degrees of syntactic accessibility) measures accessibility
or mathematical closeness centrality, showing how likely a
particular path segments is to be the destination for those using
the network based on the position of the path segment in the
network™™. It can be used to predict users’ movements or their
potential destinations.

3) Connectivity graph measures the number of spaces
immediately connecting a space of origin.

4) Intelligibility shows how the environment is easily
navigable, which means how easy an observer can be acquainted
with his / her position in any location he / she may potentially
occupy within the whole spatial system!"*!,

5) Visibility map presents the quality of natural surveillance
by either park users or commuters passing by the park!.

In these graphs, the analysis value ranges are represented by
a gradient of colors ranging from dark blue to red: dark blue
indicates lowest values and red indicates highest.

The impact of vegetation on visibility, connectivity, and
accessibility is complex. Looking through branches of trees and
shrubs enhances the visual connection and continuity, and offers
more open sightlines when compared with doing so in urban
built environments, where buildings block users’ sightlines. Site
visits helped with selecting objects that may block sightlines
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Table 1: Tree classification in the Rog El Farag Park

BARBIR iES siEmNl WIEAERE
Species Type Size of canopy Opacity of canopy
[BEZ=PN S PN 1)
Albizia lebbeck Deciduous tree Large Low
EN#R A PN {3
Azadirachta indica Deciduous tree Large Low
i) 3 PN =)
Cassia fistula Evergreen tree Large High
TIRIREA SR PN {3
Cassia nodosa Deciduous tree Large Low
AR 2 PN =)
Cupressus sempervirens Evergreen tree Large High
REAR Sy PN {3
Delonix regia Deciduous tree Large Low
E #eh X &
Ficus benjamina Evergreen tree Large High
FREN Sy PN i3
Ficus virens Deciduous tree Large Low
) 2 & =)
Ficus microcarpa Evergreen tree Medium High
S R3] PN =)
Khaya senegalensis Evergreen tree Large High
W REY 2 PN =)
Mimusops laurifolia Evergreen tree Large High
5% R3] i =)
Syzygium cumini Evergreen tree Medium High

R, (RIS S A Sl PR B A B MR S A 2 23
K 23 el N BRIy IS, — A Tl 7 s (EL S 0 SR ARy o 2 A
REFEA (EGEBENENR, RMEARBIIER ) , eIy W
TSRS PP R S OR i R L G i VSN et N SR i)
TEE AT (RO ssEEN S ) , URREEAR (R T
50cm) FIHBBEHIY), AWK ENTEFERLERHNER. hTAR$
YRR N R, — AP A P RO AL BOR, X
[ R] DR RN IS DL, TR AR T S S A TN R = WY
WUBE T H2 B BT RE B AR AR FAE AT Dl o B S0RE S ATE I TR
HHIEIEN, ATRRMAFIEEMTA (F1) o EHWLE T IXLER
ARIER BT (K3, LA TR AR e (14 A8 375 ] B2 Ry
T

4.2 WISETiE MR R

12 FH 2 (6] A vk 0 SOMLEAT WF S W AE A VR 22 RO, TR S0 Y
23 AR RS A 25 RDIRRE , DU RSO S A S I f 14 30 5
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to be added to the visibility graph, such as buildings, pergolas,
kiosks, and obstructing vegetation. Seats and other site furniture
were excluded as they rarely block people’s sight. Based on site
visits, vegetation in the site was categorized into two groups.
One group is medium and large trees with dense canopies and
relatively short trunks (providing low visual permeability, i.e.
high opacity), which were added to the visibility map. The other
group included palm trees (very high trunks), trees with small
crowns and high trunks (providing low opacity), short shrubs
(less than 50 cm), and ground covers, which were excluded as
they do not affect sightlines. Considering that most vegetation
in the park is mature and the dynamic vegetation density
throughout the year would impact the visibility and the use

of space, scenarios of both the summer and the winter were
implemented to acquire the fluctuation in visual connectivity
with the crime pattern. The summer scenario took both
evergreen and deciduous trees into consideration, while the
winter one excluded deciduous trees as they do not represent
visual obstacles (Table 1). Pictures of the park trees in the
summer and the winter were collected to determine the opacity
of their canopies and trunk heights (Fig. 3).

4.2 Limitations

Using space syntax in landscape studies arises many
predicaments, such as defining clear boundaries of spaces since
they are not well defined by walls or buildings as in urban

context (Fig. 4). In their research, Zhai Yujia and Perver Baran"!
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4. The boundary types of
the spaces in Rod EL
Farag Park
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proposed that boundaries between spaces are defined by spatial
functions and design intentions, and they raised the question
that whether to consider activity areas and pathways equally
in the system. Thus, this study regarded paths and plazas
equally in defining the park’s spatial configuration, excluding
lawn areas that are not intended for use though some people
do use. In addition, the research had to acquire locations and
occurrence time of those unrecorded crimes depending on

the memory of the security team, which was therefore not
accurate. depthmapX is a 2D software that cannot deal
with data regarding tree opacity, height, spread, or growth
rate. Moreover, terrains were not included in the model.
Finally, space syntax in this research ignored the superficial
appearance of the environment, including surface colors and
textures, and discarded the effect of activities in attracting
pedestrian flows.

5 Results

5.1 The Crime Mapping of the Park

After analyzing the crime data (Table 2), results showed
that crimes against oneself, like drug and alcohol abuse, were
the most common crimes in the park. They can be tracked by
the waste left behind (e.g. needles and bottles). In the second
place came crimes against the park represented by littering,
public urinating, graffiti, and vandalism including breaking
tree branches, carving in trees, spraying seats and pergolas,
and dismantling wooden benches and trash bins. Teenagers’
inappropriate behaviors, quarrels, and harassment followed
in the third place. As for dangerous offenses against others,
theft was in the lead, then armed fights, and few cases of kid’s
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Table 2: Crime typology analysis in the Rog El Farag Park

IBFRITH

Crime activities

LIEEEEES

Crime types

SRR ESL

Percentage (%)

BREETA 257

Crimes against oneself

46
Drug trading

Drug abuse
Alcohol abuse

THEFTA
S
SebuE %
Inappropriate behaviors
Quarrels

EEMRATA

Crimes against others

Harassments

ik / 95
RSB
gL .
Thefts / pocket-picking
Armed fights

Child kidnapping

FEREMATA

Dangerous crimes against others

FLEBIR
Rt \E
w1
WA ”
Littering

Public urinating
Graffiti
Vandalism

BEAETA

Crimes against the park
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BREETHHH
Distribution of crimes against oneself

BEMATANT

Distribution of crimes against others

[ ] IR X None
[ ] HILE X Crime recorded
E 54 Building

FEEEEMAITAHIH EERAEITANH
Distribution of dangerous crimes against others Distribution of crimes against the park

[] BIRFEXE None
[ HILFE X Crime recorded
[] % Building

kidnapping attempts. Crimes were mainly found at the park 5

periphery and the west section, whereas the central area of the
park was considered safe and free from criminal activities (Fig. 5).

5.2 Spatial Configurations Analysis of the Park

The result of the space depth analysis (Fig. 6-1) shows that
the area around the toilet in the north and the southern section
of the park had the highest depth values, indicating that these
two areas were the most spatially isolated, while the plaza in the
north section and the two main paths in the center of the park
had the least depth values. The rest of the park is intermediate in
space depth. As for the connectivity analysis (Fig. 6-2), the two
paths in the center of the park and the north plaza were the most
connected areas; the entrance, the plaza in the center, and the
southern section were the most disconnected areas. In regards to
integration analysis shown in Figure 6-3, it was found that the
most spatially integrated path is the one connecting the north
plaza with the southern section. In contrast, paths in eastern
and southern parts of the park had the least integration with the
other paths and spaces.
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6. The spatial
configuration analysis
of the Rod El Farag
Park
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BEREDIER
Integration graph

Figure 7 displays the integration value deviation, showing
that half of the park integration values are close while the other
half is either highly integrated or disconnected. Additionally,
the intelligibility of the park was measured by investigating the
relation between the connectivity of space and its integration
(Fig. 8). In terms of the degree of intelligibility, the correlation
coefficient between integration and connectivity was 0.70,
indicating that spaces / paths with high integration are also
highly connected and intelligible. However, integration and
mean depth saw a negative correlation (correlation coefficient
was -0.94), so did mean depth and connectivity (correlation
coefficient was -0.69). The spatial configuration analyses are

summarized in Table 3.

5.3 Visibility Graph Analysis

In the visibility analysis, paths and lawn areas were treated
the same. It is important to note that the park cannot be seen
from the surroundings due to trees, buildings, or metal sheets
covering the park fence (Fig. 9).

A radial visibility distribution pattern was found in both the
summer and the winter. The park center was the most visible
zone, while the park periphery was the least visible section. Since
there are few buildings and pergolas at the site, their impact on
visibility was localized. The negative effect of the deciduous trees
(black dots on the graph) can be noticed in the summer scenario
(Fig. 10-1), as they shrunk highly visible areas. In the winter
scenario, the eastern and western sections were more visible due

to sightline penetrating the translucent tree canopies (Fig. 10-2).

O~ © Noha Abd El Aziz
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Integration value deviation Table 3: Results of the spatial configuration analysis of the park
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6 Conclusions

deviation analysis

8.  The scatter graph
of integration and
connectivity implying
that the park has a good
intelligibility of spatial
configuration

6.1 The Impact of Spatial Configuration on Crime Types and

Distribution

The research found that certain spatial configuration

characteristics had relations with crime types. For example, the

areas with low depth, high integration, and high connectivity

recorded the least crimes, and crimes in these areas were basically

littering. Spaces with medium depth, medium integration, and

medium connection recorded criminal activities such as verbal

harassment, vandalism, inappropriate behaviors, and littering.

Serious criminal activities such as alcohol / drug abuse, public

urination, and physical harassment took place mostly in spaces

with high depth, minimal integration, and minimum connectivity.

Most crimes against oneself did not occur in the paths or plazas
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9. REREFAESMBHEE
FHRINEF

10. ESFMEZFBEHRETHA
TAESHTE

9. The blocked views from
outside of the Rod El
Farag Park

10.  Visibility analyses in
summer and winter
scenarios
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but in the areas with low integration values.

Additionally, the entrance of the park attracted crimes
like kidnapping and fights with pocket knives, as this area
maximizes the probability of escaping. Moreover, site
observation found that the park visitors prefer to sit near the
park access, where pocket-picking crimes were mostly occurred.
Table 4 shows the range of integration values for each crime
type. The integration values of non-crime zones were relatively
higher (up to 5.2), except for the entrance and the area near
the administration that provided natural surveillance.

18846
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Table 4: Integration value for each crime type
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Table 5: Visibility value of the areas of each crime type in the winter scenario

IBFEABIXIG BEEE IPFEEBIXIE RAIRIEE
Crime type areas Integration value Crime type areas Visibility value
T R  fa T 4 X
BREFTARE 14-20 BRRETARE 1,000 ~ 9,500
The area of crimes against oneself The area of crimes against oneself
= A X = T AXE
BELATHRE 20-39 EEROAMTAXE 800 ~ 14,000
The area of crimes against others The area of crimes against others
FEAERATHRSE 2032 FEBEMATHRS 2500 - 17000
The area of dangerous crimes against others ' ' The area of dangerous crimes against others ' '
AT HXE ENETH XS
BEAEGANE 20~ 46 BEAEGANE 2,500 - 14,000
The area of crimes against the park The area of crimes against the park
X 5 S
?E?E%Eiji 2.0~52 ?EZE%EEZ 15,000 ~ 18,000
No-crime area No-crime area
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6.2 The Impact of Site Visibility on Crime Types and
Distribution

When comparing the park’s visibility graph with crime
types and distribution, it was found that the more visible
the area was, the fewer illegal actions occurred, e.g. the park
center. The less visible area near the fence recorded alcohol / drug
abuse incidents. Crimes against others, especially inappropriate
behaviors, appeared in the low visible zones in the southwest
and northeast sections. High and medium visible spaces
occupied by crowds were prone to dangerous crimes against
others, like thefts / pocket-pickings, and child kidnapping
due to their proximity to the escape point (entrance). As for
vandalism against the park, it occurred in medium to low
visible areas and a few spots with high visibility. Table 5
summaries the visibility value ranges of areas for different
crime types (average visibility value is 10,600). Figure 11
illustrates the impact of vegetation on sightlines in different
locations in the park.

It can be concluded that the poor integration of the
southern sections encouraged the crimes. Furthermore, the
lack of a balance between shading trees for thermal comfort /
visual appeal and high visibility compromised safety levels,
particularly at the park periphery. The surveillance of the
security team was concentrated at the entrance gate, and
cannot cover the whole park visually. The locations of the
entrance and the administration affected the crime distribution
by offering natural surveillance, while crowd distribution had

an impact on the appearance of some crime types.
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7 Discussion

In the past 20 years, space syntax theory has been adopted
to examine the relationship between the spatial configuration
of urban contexts and human activity patterns / behaviors. In
this study, Rod El Farag Park situated in an informal district
in Cairo City, Egypt, with a noticeable criminal records, was
selected to investigate the effect of its spatial configuration on
crime distribution and types. The results indicated a correlation
between measurements as space connectivity / integration /
depth and crime commitment. Deep, isolated spaces offered
opportunities for drug use, inappropriate behaviors, and
harassment. As for well-connected paths or areas that welcomed
more people and hindered most crimes nevertheless offered
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the opportunity for thefts and armed fights. Crimes against the
park (e.g. vandalism) did not associate with a specific integration
level as it occurred all over the park except for the center. The
finding about space depth supported the finding of Bill Hillier
and Ozlem Sahbaz that less accessible segments (with more space
depth) were associated with more robberies per unit of street
length**. But some other studies held the opposite opinions:
Irina Matijosaitiene’s study in New Haven, USA, and Kaunas,
Lithuania™' declared that more robberies happened in common
use areas. Another study in Canada by Toby Davies and Shane
Johnson concluded a higher risk of burglary for streets with more
potential usage'"’.

The results of this study also reveal the negative impact of
the existing tree distribution and types on the sightlines, as they
create blind spots for crime to hide. The evergreen buffer placed
around the periphery deprived the park of natural surveillance
from the streets around it. The use of deciduous trees enhanced
the park’s visual connectivity in winter, while in summer, large,
dense canopies of evergreen and deciduous trees obstructed the
visibility to many zones. Crimes against oneself and (dangerous)
crimes against others sought hiding places, while crimes against
the park did not need such secrecy. This conclusion supports a
study showing that places with higher accessibility / visibility tend
to have lower crime rates”. Sean E. Michael, R. Bruce Hull, and
Diane L. Zahm"®' discussed in their research on statements by
local police that dense vegetation was used by criminals to hide
or dispose unwanted goods. Nevertheless, this does not mean
removing shrubs or trees, as parks need intimate private places
and some mystery. Vegetation should be designed in such a way
to ensure the visibility of the surroundings while performing its
ornamental and shading functions. Meanwhile, this study has
many limitations, one of which is failing to consider the impact of
space uses on crimes, as the entrance, the administration, and the
office provided some natural surveillance hindering most of the
crimes.

Although space syntax has been widely used in research at
the neighborhood or city scale, its site-scale implementation,
such as open spaces and parks, is still very limited. This study
proves that space syntax theory is able to predict the crime zones
in urban parks in the Egyptian context. The results open the
door to including safety simulations in the design stage of parks
to improve the safety level as much as possible. More studies
should be conducted to evaluate the method’s applicability in
other regional contexts, preferably through utilizing 3D software
for more accurate representation of the spatial configuration,
and with parks accommodating various activities and attraction
points. LAF
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