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ABSTRACT

Mobility is one of the main factors to promote the quality of life for the citizens; a low level of
mobility is generally leading to a low quality of life, as it may become a barrier to satisfaction of
basic needs and participation in social life. The paper focuses on identifying the urban quality of
life, the relevance of its mobility urban quality of life concept and studying the indicators of
mobility. Moreover, the paper investigates Al-Rehab City as one of new communities in Cairo' to
identify variables of street connectivity and determine the relationship between land use and
mobility by applying Space Syntax.

The paper aims to prove the impact of multi modal, walkable and effective transport system in
improving the quality of life and encouraging citizens to move to new cities, which leads to achieve
the Expected population capacity in Egyptian new cities.

Finally, the paper is concluding with concrete results in the measurement of quality of life
features in Al-Rehab city that concerning the mobility dimension, accessibility, pedestrian
catchment area and connectivity. Also, using space syntax techniques can verify these features
which will contribute to the establishment of sustainable residential areas.

Keywords: Quality of Life, Mobility, Connectivity, Accessibility, Al-Rehab City, Space Syntax.

1. Introduction

The mobility within cities is one of the main dimensions of the quality of urban life,
which is linked to accessibility, traffic and transportation. Many of the new cities in Egypt
face several problems, such as the length of travel distance of vehicles, the inadequate level
of services, poor distribution of land uses, and other urban problems which reflects the
inability of these cities to achieve a target population in the goal year, Moreover, it
negatively affects the quality of life of citizens.

2. Quality of life

There are many studies that focus on the notion of quality of life, but without any
consensus has been reached on how to define. Furthermore, the notion of quality of life is
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utilized interchangeably with other notions such as human well-being, happiness, life
satisfaction and the livability [1].

Quality of life is defined as the citizen's satisfaction in life through promoting their healthy
life, social relations, etc., rather than their financial position. Moreover, the individual
satisfaction is related to several conditions for instance cultural and intellectual conditions
under which he lives [2]. The notion of quality of life reflects how well individual needs are
fulfilled in various fields of life [3], which affect psychical and social aspects for citizens [4].

2.1. Urban quality of life

The quality of urban life is a complex idea, which encompasses all the dynamics and
interrelated relationships that exist between the social, environmental, economic, political,
dimensions of this concept. "It was necessary to understand and determine the requirements of
people in the same socioeconomic status and social standards, since the citizens seek different
needs. The city and even the neighborhood respond differently to fulfill their needs [5].

2.2. Urban quality of life dimensions

Urban quality of life is a multi-dimensional concept, which is represented by an integrated
relationship between various dimensions such as environmental, physical, mobility, social,
psychological, economic and political urban quality of life. These dimensions are integrated
with each other as reflected in [Figure- 1] [6] whereas urban quality of life relationships differ
and are determined according to places and societies. The planners focus on the improvement
of urban quality of life in particular places. So, the stakeholders and planners insist on
improving the quality of public spaces, land use patterns, mobility, ease of access for all to
basic needs, services and public amenities, as well as, social aspects [7].

Environmental
urban quality of life.

Psychological urban | Physical urban quality oflife. |
quality of life. B
Economic urban { Mobilitv urban auality oflife. |
quality of life.
| Political urban quality oflife. | | Social urban quality oflife. |

Fig. 1. Urban Quality of Life Dimensions [1].
3. Livable city is a mobile city

Mobility contributes in promoting the quality of life. It is the precondition for economic
growth, trade and creativity, as well as for personal wellbeing. Citizens who can easily
move around in the city can enjoy more of life's opportunities. Mobility creates access to
opportunities for advancement, individuals and for the community as a whole.

The livable city needs sustainable mobility systems to make it healthier, safer, climate-
friendly and flourishing. Greater mobility does not certainly mean more traffic but in fact,
it means precisely the opposite when long term planning creates a city of short distances.
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3.1. Mobility urban quality of life

Based on studies, there is a relation between people’s well-being and their mobility [8; 9;
10].The well-being term is synonymous with “quality of life”” which measures subjectivity and
shows an individual’s life from his own point of view [11]. Lack of mobility reduces the
quality of life since they are directly proportional, so it may become a barrier to satisfaction of
basic needs and participation in social life [12]. Having access to transportation, particularly
public transportation, is crucial for ensuring access to employment and education).

Agenda 21 addresses profound recommendations for efficient and environmentally
sound urban transport systems, as following [2]:

1. Integrate land-use planning and transport to promote a development pattern that
reduces demand for transport and supports other environmental means.

2. Adoption of urban transport programs to support public transport throughout the country

3. Providing safe roads and corridors in urban areas

4. Attention to traffic management and periodic maintenance of roads.

5 - Reassess the different modes of transport, in order to reduce the use of energy and
improve the environmental aspects.

Mobility urban quality of life has multi-dimensional indicators such as accessibility,
walk ability, cycle ability, traffic load and public transportation. The paper only focuses on
accessibility, which included pedestrian catchment area and connectivity.

3.2. Accessibility

Accessibility is often utilized in human geography to evaluate a spatial distribution of
facilities and functions and investigate the easy accessibility to places by pedestrians or by
a convenient mode of transport [13]

It denotes the ease with which any land-use activity can be reached from a location,
using a particular transport system [13].Accessibility is also considered as the
opportunities available to an individual to take part in a particular activity or set of
activities. Therefore, an exemplary measurement of accessibility consists of two parts [14]:

A. The impedance or difficulty of travel is represented by transportation elements.
Travel distance, time, or costs (usually walking distance is measured by kilometer
while the distance covered by vehicles is measured by travel time) are used to
measure these elements.

B. An activity component is the opportunities for individuals and communities to
participate in different activities, which make people more sociable and more
aware about the economic and health life opportunities.

e Pedestrian catchment area

The public health studies reveal the relation between neighborhood design and mobility.
Hence the central concept is utilized in neighborhood design to meet pedestrians' needs and make
mobility more convenient when many destinations are clustered close together [Figure -2] [15].
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Fig. 2. Pedestrian catchment area [16]

According to Newman and Kenworthy a pedestrian catchment area or “Ped shed”,
based on a 10 minute walk, creates an area of approximately 2.2-5.5 km2 (walking
distance is about 800m — 1300m)[17].

The UK government states a ten minute walk is a comfortable enough time to reach
services and facilities (based on younger adults, walking distance is about 800 m. [18]

The New Urbanism approach focus on creating suitable neighborhoods that encourage
walking through achieving many considerations such as, most of the residents must be
within a five-minute walk of the center (walking distance is about 400m), an elementary
school is close enough which allows children to walk from their home and connected street
networks are shaded by rows of trees. [19]

The Urban Village approach claims, "The convenient walking distance usually defines
a 10 minute walk from one side of the urban area to the other” (up to 900 m across) [20].

e Connectivity

Interconnected street networks are at the core of new urbanism, which adds to the value
of communities and neighborhoods through building more sustainable communities,
supporting public health by encouraging physical activity and reducing the negative effects
of motor vehicle emissions [21].

Well-planned connectivity can help distribute traffic, improve routing, reduce walking
distances and provide guidance opportunities for emergency and delivery vehicles. Thus, all
of these effects can play a positive role in reducing congestion in the street network [22].

Maximum block length is a way to evaluate connectivity in cities because network
patterns with shorter blocks (instead of long dead end streets or cul-de-sacs) ease access
from one place to another within the community and provide alternative routes, thus
reducing traffic congestion as well as increasing options for pedestrian activity.
Connectivity relates not only to the number of intersections along segment of the street, but
also to how to connect an entire area by the street system [23].

4. Integration mobility quality of life aspects in new cities

Space syntax is a set of analytical, quantitative and descriptive tools for analyzing the spatial
formations in different forms which aims to understand the different variables and its approach,
The explanation of the basic indicators of Space Syntax methodology [Table -1-] [24].
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Table 1.
The Explanation of the Basic Indicators of Space Syntax
Indicators Description
Connectivity value Ci This is called a local measure which is utilized to define the value
C =k of a space or axial lines that connect to other lines in the system
' "k refers to the total number of spatial units directly connected to

the given spatial unit and i reflects its capability to be connected to
other spatial units in the topological network "

Mean Depth The mean number of spaces away from all other spaces in the

system from selected space.

Depth value D

Reflect the shortest step-distance measured between a specific
spatial unit and an other

Zd xN, . .
Do "n is the number of node to be studied."
n—1
Integration Value RA;/RRA; | This is a static global measure, which measures the average
2B-1) distance between the axis and all other axes of the system.
Re =="— RAi/RR; > 1, indicates to higher degree of centralization, when 0.4
< RA;/RR;< 0.6 indicates to relatively disperse.
RA.
R4 =5

4.1. Case study of al rehab city

One of the first gated communities in New Cairo was Al Rehab city. It is located in the northern part
of New Cairo on the Cairo-Suez Road, approximately 27 km east of Cairo as shown in [Figure-3].

Al Rehab aimed to create a self-sustaining city by offering a variety of services and
amenities in addition to the residential areas. The construction of 'Al Rehab I' was divided
into six districts and 3 districts in 'Al Rehab II' as shown in [Table-2]. These ten districts
containing villa areas as well as apartment building areas were arranged around the so-
called green heart of Al Rehab. The services and amenities are located along a ring road
running through all the districts as shown in [Figure-4] [24].

NORTH
Juaay

d

To Alexandria
Ausan

Fig. 3. Al-Rehab location [23]
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Fig. 4. Al-Rehab masterplan [24]

Table 2.
Describe Al-Rehab city and expected population [24; 25]

Location: New Cairo Al Rehab |, Al Rehab Il

City generation 1996 third generation
City type dependable

Goal year 2016

Total land size (m2) 9.900.000 m’
Expected population 200.000

Al Rehab |

(district 1-6) Area 6.140.000 m’
Expected population Al Rehab | 120.000

Al Rehab I Construction 1996-2011 planned, except district 6
Al Rehab Il

(district 7-10) Area 3.760.000 m’
Expected population Al Rehab Il 80.000

Al Rehab Il Construction 2006- 2017 Projected
% of sold residential (Rehab 1) 92.7 %

The distribution of services of all types services commensurate with the target
populations, such as churches, mosques, hospitals and recreational areas which has been
distributed according to the construction phases and also taken into account the
connectivity, access and distances between residential areas and the various services which
provides many aspects of quality of life[25].

4.2. Methodology

The paper methodology depends on Space Syntax Analysis to measure connectivity,
integration, mean depth and total depth of mobility quality of life in Al- Rehab city [Figure-5].
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Fig. 5. study Methodology

The axial map of AL-Rehab was drawn by AutoCAD program and exported as dxf. cad
file to UCL Depthmap software. The processing of axial lines helped getting connectivity
and integration values with different radius to analyze the mobility characters of AL-Rehab
city. The axial lines are represented from blue to red, red means the highest value of the

:‘ 4
=~

Fig. 6. Axial map of AI-.Riehab

4.3. Results analysis

Using axial map as a syntactic map, which depicts number of axial lines covering all
entire spaces of layout and connections, is to get various measurements including integration
and accessibility of minor and local roads that means focusing on conduct a segment analysis
of the streets to analyze properties of the geometry of Al Rehab city by using of the
following attributes connectivity, integration, Mean depth and total depth.

Table. 3.
Depthmap attribute of Al-Rehab

Attribute Minimum Average Maximum
Connectivity 1.000 9.286 52.000

Integration 0.758349 1.238111 1.961945
Mean Depth 5.464272 8.247958 12.54963
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Connectivity analysis shows how often a street is connected to another street. The analysis
shows a gap [Figure-7], some are concentrated in high values, the very low values of
connectivity. The lowest values are as a result of housing types in the city. The highest values
correspond to the axis “Youssef Elsebai”, which offers a large number of resolutions on the
pedestrian routes or movement of cars more likely to reach other houses, parks, and services.

3 G 3

Low

lHig_‘:
‘)
Fig. 8. Integration analysis of Al Rehab

Integration analysis describes how to get one segment from all other segments, and how
many turn to reach the place by apply it to the Al Rehab City [Figure-8].

It shows the main exit of the city have high integration values, the less integrated axes with
integration value (Rn), which is 0.758 (blue color) indicates to residential area individually
attributes away from the center and incomplete inner urban lack of center or limit urban
services, which mean the most integrated axes with integration value (Rn), which is 1.961 (red
color) associated with commercial land use and the streets connected to recreation and green
land use, these high values of integration make that in these axes the natural movements in city.

However, the most segregated or less integrated axes are located on the west part of the
city where residential neighborhood has high privacy and lower integration. These values
mean that natural pedestrian movement in a local scale. In addition, some exterior axes
have higher integration.
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Fig. 9. Mean Depth analysis of Al Rehab

Mean depth refers to the number of visual space steps to a certain space in the urban
fabric, the results showing the deep areas within the urban fabric of the city is less than the
space depth in areas overlooking the main streets as a result of the steps 12549 visual few.
Which mean that pedestrians in the city in 12549 were needed deep steps or roll to cover
the entire city [Figure-9].

In Total depth graph analysis generated for the Al Rehab Districts, the measures are applied
with different radius: R400 with minimum depth (162.8248), and maximum (102609.00) as a
shortest distance, and for fewest turns distance R800 with maximum depth (686961.00), least
angle change distance R1300 with maximum depth (2300839.00) [ Table-3].

Table.3.

Total depth radius distance
Total Depth R400 R800 R1300
Minimum 162.83 162.83 162.83
Average 41205.88 341216.73 1394951.2
Maximum 102609.00 686961.00 2300839.00

Based on the results [Table -3], the streets have traffic-friendly measures. This integrated
system of different modules of travel within the neighborhood’s road network, including
pedestrian walkways, and transportation stops, makes difference compared to the traditional
neighborhood form there are a large number of short paths are connected to both mosques
and local streets in the neighborhood, more than the major arterial. That most of short
angular paths are connected to main roads within the walking distances: 400 m, which
affects the accessibility of the building or open spaces aligned to them or located near them.
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Fig. 10. Total Depth R400
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Fig. 11. Total Depth R800

The central distribution of services covers many houses because of the adoption of the
small pattern of urbanization. This design achieves better total depth measures (686961.00).
However, the District Urban design does not meet the services standard in some residential
clusters in the upper left side of housing a total depth is under average (41205.88).

Fig. 12. Total Depth R1300
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Illustrated by [Figure-12], Street design with the catchment requirements, the location
of center in an order that most of the community is within a fifteen-minute walking
distance. The convenient walking distance allows pedestrians to choose the shortest path to
the destination, which upgrade the livability of urban environments in Al-Rehab city by the
promotion of walking, reduce the use of private cars in general, and minimize air pollution.

Conclusions and Further Research

The paper managed to understand how the mobility effects on improving quality of life in
new cities through a profound theoretical and practical analysis, which is shown in two stages:

The first stage composes of theoretical review of quality of life, its indicators and mobility urban
quality of life. The main aim of this stage is to determine multi-dimensional indicators of mobility.

The second stage, the paper depended on the space syntax technigues to evaluate mobility
quality of life in Al Rehab city. Among the findings of this paper are the following:

Al-Rehab city has achieved good integration between the residential areas within the
neighborhood, and services in each in the districts, and between the neighborhood and the city.

Accessibility to the road network in Al-Rehab city was quantified and analyzed through a series
of an analysis variables using space syntax. Using segment analysis and total depth graphs were
produced for different radius that correspond to walking distances to check city accessibility.

Based on results, AL-Rehab city has a good mobility to transport residents, as well as
providing pedestrian network to adequately serve the requirements of community. the
accessibility ranking system of urban space, the transport infrastructure, and connectivity
of the network streets were strengthened the dominant position of Al-Rehab city.

The designers and planners must considerate places of services in new urban
developments to respond for changing conditions. The community's quality of life depends
upon accessibility and services provided to each land use, which could result in an increase
of the possibilities of population to enjoy the benefits that city provide. Moreover, they must
do regular evaluations be conducted when new development and redevelopment occur.

Mobility is not only important in fulfilling the essential needs of citizens, but also in
promoting physical state, creating a sense of control and independence, helping people interact
with nature and exercise cognitive skills. Hence, mobility, although linked to accessibility, is
more than that to the citizens, especially when relating to quality of life. Furthermore, the
mobility is a proven, effective indicator to assist communities in addressing their built
environment to support better-connected, more sustainable places and enhance quality of life.

Obviously, Well-designed pedestrian network in new cities is a key component to create a
livable community and improve environmental aspects like, reducing the urban heat island
effect, noise reductions and providing air quality. Furthermore, it contributes physical and
psychological benefits, which promote human health, wellbeing and satisfaction

Future study of this research is to integrate the questionnaire results of the accessibility
and connectivity preference, depending on other factors in the quality of the mobility
quality of life and socio-economic relations, to reach more efficient access to the standards
and methods of the planners of the traditional methods.
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