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Abstract: Over the last two decades, transit-oriented development (TOD) has been widely imple-
mented as an integrated strategy to enhance urban livability. Doha, the capital of the State of Qatar,
has faced urban challenges such as excessive reliance on private vehicles, absence of a well-established
public transportation system, and issues with integration of last-mile connectivity. This research
study explores Al Sadd, a mixed-use neighborhood in Doha, in order to investigate key factors to
be addressed for enhancing urban livability within this neighborhood. These factors were analyzed
through a combination of qualitative and quantitative methods incorporating: (1) a literature review
focusing on sustainability, smart growth, and transit-oriented development; (2) data collection and
analysis utilizing oral and visual data from the Qatari Ministry of Municipality and Environment
(MME), Qatar Rail, and private engineering and consulting companies; and (3) analytical and applied
study through site analysis, observation, photographs, and field notes. A regeneration master plan
for the study area proposes the creation of avenues for urban interaction through the introduction of
community open spaces, pedestrian-friendly streets, and other measures promoting city compact-
ness. The outcome of this research study illustrates how the enactment of a TOD model can lead
to smart growth and eco-friendly urban living by emphasizing TOD principles which promote a
pedestrian-oriented neighborhood.

Keywords: smart growth; transit-oriented development; Doha metro; Al Sadd

1. Introduction

A growing number of communities have embraced transit-oriented development
(TOD) as a means of improving the urban fabric of cities. TOD has served as an integrated
strategy for merging land-use and transportation networks, for enhancing compact urban
forms, and for promoting public transport use by reducing the use of private vehicles [1,2].

The urban form of Doha, the capital of Qatar, has created significant challenges for
city planners due in part to fragmented land use and lack of integration of transport
services, facilities, and infrastructure. The city is characterized by a high dependence on
private vehicles and insufficient public transportation, resulting in a great deal of traffic
congestion [3]. At the current pace of development, Doha and its environs will almost
certainly be obliged to plan TODs to improve the living conditions of its urban areas. The
implementation of the Doha metro, which will include several dozen stations spread across
four primary lines, provides an opportunity to put into practice a wide-ranging strategy
promoting the urban regeneration of the city’s main transit villages [4].

Cities are enlivened by their transport systems and as a planning tool, TOD aims to
increase the usage of public transport around transit nodes. The TOD model integrates
land-use and transport systems, thus forming sustainable and pedestrian-friendly neigh-
borhoods. One of the objectives of Qatar National Vision 2030 is to foster sustainable
growth. TOD, in encouraging people to use metro systems and other forms of public transit
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for long trips and non-motorized means of transport such as cycling for short trips, is an
important aspect of such growth [5].

The aim of this paper is to study the implementation of the TOD model in the Al
Sadd neighborhood, a mixed-use area in central Doha. The study area comprises a zone
of 800 m radius centered around the Hamad Hospital metro station. Both qualitative
and quantitative methodologies were employed in the study. Methods include theoretical
review of several topics related to the study, site observation, and data collection from
relevant authorities and consulting companies. More specifically: (1) the literature review
addresses the topics of sustainability, smart growth, and transit-oriented development;
(2) the data collection and analysis focus on oral and visual data from the Ministry of
Municipality and Environment (MME), Qatar Rail, and private engineering and consulting
companies; and (3) the analytical and applied study incorporates site observation and
analysis, photographs, and field notes. The paper proposes an approach to improving the
urban fabric of the study area by introducing a set of TOD-based design recommendations
and guidelines.

2. Background
2.1. Smart Growth, Sustainability and Transit-Oriented Development (TOD)

Smart growth is a development model that emphasizes the creation of walkable dense
urban centers by diversifying land use, housing type, and transit options. The principles of
smart growth in a city’s planning include the promotion of desirable land use indicators
such as diversity, mixed-use and enhanced open space, and unique neighborhoods with
a clear sense of place. Users” walking and transportation experience is enhanced by
communities featuring connectivity, walkability, compactness, and density. Smart growth
incorporates the vision of imaginative developers, planners and experts concerned with
integrating innovative forms of development [6].

Transportation and urban planning specialists typically consider smart growth to be a
response to ongoing and increasing needs, aimed at addressing environmental concerns
and enhancing the quality of transport facilities. The key idea is that city planning and land
development designs that are informed by transportation investments and policies are a
strong predictor of successful outcomes in terms of user satisfaction and travel behaviors.
This connection underlies the attractiveness of smart growth communities, which enhance
residents” ability to reach their destinations on foot and by bringing them closer to those
destinations. Consequently, smart growth—along with other cohesive transportation
land use schemes—should be promoted as a way of creating walkable environments
which favor healthy physical activity. Smart growth neighborhoods demonstrate efficient
growth patterns incorporating pedestrian-friendly designs, land use diversities, and higher
densities, collectively aimed at reducing the use of personal vehicles for short trips [7].
Furthermore, smart growth is frequently described by scholars and experts in terms of
transportation land-use coordination (TLC), which for years has been a leading approach
favored by urban designers, planners, and engineers. A number of studies have drawn a
connection between smart growth in transit-oriented developments (TOD) and positive
outcomes related to livability, sustainability, well-being, and fairness [7,8].

TOD has been recognized as an important tool for cities aiming to achieve smart
growth and sustainable planning. In general, TOD for a given city involves a transport
network covering the entirety of that city. As a result, catchment areas are generally taken
into account at the city level rather than at the level of an individual transport station.
This requires a comprehensive understanding of land-use planning and the factors that
feed into it. Land-use changes likely to affect or be affected by local environmental factors
should be carefully considered [9].

Today, TOD is a well-established urban planning model aimed at enhancing the
quality of accommodation, promoting affordability, and diversifying public spaces. When
TOD is planned and implemented in an effective manner, it can help propel progress
toward the creation of sustainable and vital cities. TOD also enhances wealth creation,
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helps create economic and other opportunities for residents, and allows communities
to respond more flexibly to potential disruptive events such as pandemics. TOD helps
minimize air pollution and improve affordability and sustainability by promoting the
diversity of neighborhoods and the proximity and compactness of amenities close to public
transportation [10]. TOD planning is vital in Qatar for the promotion of more varied modes
of mobility, allowing better access for cyclists and pedestrians in addition to automobile
users. Implemented properly, this can lead to an increase in the percentage of public transit
users and a reduction in kilometers travelled in personal vehicles [11].

A TOD design strategy is also valuable for increasing revenue and reducing driving
costs, as well as leading to reduced energy use and air pollution. It also helps to conserve
land and open spaces, provide affordable housing, increase economic development, and
reduce infrastructure spending [12].

2.2. The Influence of TOD

The TOD concept has had a massive impact in the transportation and urban planning
literature. Although the definition of TOD can vary somewhat, Peter Calthorpe, the
leader of the New Urbanism movement, describes a TOD as “a mixed-use community
located within 2000 feet (or 10 min) of a central shopping area and a transit stop. TOD
combines retail, residences, offices, public and open spaces in a pedestrian environment,
allowing employees and residents to travel by public transportation, walking, cycling
or driving” [12]. This measure of a walkable distance of a half-mile (roughly 800 m)
is also consistent with the Western Australian Planning Commission’s (WAPC’s) 1997
Livable Neighborhoods Community Design Code and has been used extensively in other
studies [13,14]. The rationale behind the 800 m walkable catchment radius is that any
distance greater than 800 m would mean a “formal destination” for which people are more
likely to use transport means other than walking. Calthorpe draws a distinction between
a “TOD district” (located next to local bus lines which feed railway lines) and an “urban
TOD” (located directly adjacent to a railway line). As initially conceived, various types of
TOD were intended mainly at urbanizing suburban developments. As shown in Figure 1,
Calthorpe conceived urban TODs as being focused more on employment centers than on

housing-based neighborhoods [15].
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Figure 1. Illustration of transit-oriented development (TOD).

TOD promotes high-quality urban development with a mixed land use of residential,
recreational, commercial and employment opportunities, planned in a pedestrian-oriented
approach considering an appropriate scale for pedestrians without excluding the automo-



Designs 2021, 5, 61

4 0f 20

bile. Proximity to transit stations can be assured by a compact city design. This allows
riders to reach their destinations more easily, thus promoting enhanced ridership by mak-
ing transit more accessible. TOD can mean redevelopment of an existing area, or the
construction of one or more new buildings whose orientation and design accelerate the
use of sustainable and convenient modes of transportation, including active transportation
and public transit [16-18]. Figure 2 illustrates a TOD compact node concept.
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Figure 2. TOD compact nodes linked by mass transit.

The US state of Florida views TODs as “designated areas of mixed-use character,
compact, moderate to high density developments, interconnected with other land uses,
pedestrian and bicycle friendly, and planned to sustain a frequent transit service operating
separately or collectively” [19]. TODs mix residential, commercial, office, retail, public uses,
and open space within a walkable city, making it easy for workers and residents to move
about by means of walking, cycling, or use of public transit [20,21].

All definitions seem to converge on a common vision in which a well-implemented
TOD supports a given district’s transport system and enhances users” economic prospects.
These benefits derive from a multitude of factors, especially the development of mixed-
use facilities that are easily accessible within a compact area, addressing uses’ needs and
permitting healthy and useful activities around the clock [22].

A set of TOD guidelines must consider not only transportation but also development
and urban form. It aims at creating a compact, high-quality, mixed-form development
which is pedestrian-friendly and accommodates efficient mass transport options. It is not
straightforward to introduce a new form of development into a booming metropolitan area
which already has a high density of development and a well-established transit system.
However, for a major city, the development of transit systems prior to or along with the
creation of the urban fabric can prove beneficial in later development plans; see Figure 3 [23].

Transit-oriented development has also been defined by [24] as “Concentrated mix of
moderately dense and pedestrian friendly development around transit stations to promote
transit riding, increased walk and cycle travel and other alternatives to use of private cars”
A given neighborhood with a radius on the order of 400 m should incorporate cycling and
pedestrian networks, with tram and/or bus stops at the edges. Neighborhoods whose
radius is closer to 800 m should be accessible via tram, metro routes and/or bus stops at
the periphery of the neighborhood [25]. These ideas are illustrated in Figure 4.
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Figure 4. Four typical density distributions.

In research concerning TOD, land-use characteristics are commonly described in terms
of design, variety and density [26]. In numerous growth policies, a high degree of diversity
is supported throughout a given area, while density tends to change according to distance
from the area’s transport station areas. Generally, density falls at greater such distances,
but as the reputation (and perceived attractiveness) of a TOD location grows, the density
of the area as a whole will also tend to increase [27].

2.3. TOD in Qatar: Hamad Station in Al Sadd

The State of Qatar has undergone rapid economic and urban development in recent
times, particularly during the past two decades. The economy has transformed from one
based on fishing and pearling to one based on energy, following the large-scale exploitation
of oil and natural gas starting in the late 1930s [28]. Doha, the country’s capital, is now an
internationally prominent city due to its hosting of unique international events such as the
upcoming FIFA 2022 World Cup [29,30]. Along with globalization, broad infrastructure de-
velopment has altered the city, with many traditional residential structures being replaced
with modern buildings. As part of this process, the Central Business District of Doha has
been established and commercial buildings have been built all over the city [31]. As an
action plan for managing sustainable urban development at the national level, the Qatar
National Development Framework (QNDF) was launched by the country’s authorities,
and the construction of the Doha metro began in 2013 [32]. The QNDF highlights the
importance of linking the Doha metro system with city growth through TODs [33]. The
Doha metro network is designed to create transit areas in the city’s main cores, supported
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by ‘Light Rail Train” (LRT) and ‘Bus Rapid Transit’ (BRT) systems, in order to ensure an
efficient origin-to-destination experience for users. This will promote the utilization of pub-
lic transportation and help achieve the sustainable development goals of Qatar National
Vision 2030 [34].

Doha’s metro network connects the Doha Port, Hamad International Airport, the city’s
main urban area, and all major stadium sites. The metro network will ultimately contain
four lines—the Red, Green, Gold, and Blue lines—having a total length of 300 km, serving
100 stations, and operating underground, ground-level, and above-ground railways. The
Red Line, also known as the Coast Line, runs for 40 km from Al Wakra in the south to Lusail
in the north. The line connects Hamad International Airport to the city center. It covers
18 active stations, the most important of which include Qatar University, Katara, and West
Bay. This line contains interchange stations between the tram and metro at the Lusail QNB
and Legtaifiya stations [35], and also includes stations connecting to the Green Line. The
Green Line, also known as the Education Line, runs 22 km east to west from Al Riffa to Al
Mansoura. The line contains 11 stations with notable stops including Msheireb, Hamad
Hospital, Qatar National Library, and Education City [36]. The Gold line, also called the
Historic Line, runs 14 km from Al Aziziya to Ras Bu Aboud with 11 stations along the route,
including stops at Souq Waqif, Qatar National Museum, Sport City, and Al Aziziya. Finally,
the Blue Line (“City Line”) under-construction will link the West Bay and Airport City
North areas along the main C-Ring Road, following a 7.5-km-long semi-circular route [37].

Qatar National Master Plan (QNDF) 2032 creates a framework containing short- and
long-term objectives for the nation’s urban development. In accordance with the plan, all
mega-projects should be completed by 2026, including those involving the public trans-
portation system and infrastructure works, such as the Doha metro, light rail system, major
highways, and national railway system [38]. The QNDF 2032 spatial approach envisions a
network of urban areas made mutually accessible via the Doha metro, including Airport
City, the West Bay area, and the government district in the city center, with other compact,
transit-oriented metropolitan and city centers linked through transit corridors [39].

The study area for the present research project is illustrated in Figure 5. As shown
in the figure, Hamad Hospital metro station is located in Doha’s Al Sadd neighborhood
(Zone 38). The station lies adjacent to Al Rayyan Road, between Mohammad Bin Thani
Street to the west and Ahmed Bin Ali Street to the east. Al Rayyan Road provides the
primary frontage for this metro station, which serves the surrounding area. This high-
density neighborhood includes buildings of up to eight stories in height and consists of
residential areas, commercial buildings, and a medical complex called Hamad Medical City.
There is also room for potential future development in this area. Analysis of aerial imagery
shows that the inner fabric of the Al Sadd area follows a consistent grid pattern following
the land classifications established by the planning municipalities and the government.

The Hamad Hospital metro station is classified as a “node center station” under the
Qatar National Master Plan. One entrance is located on the southern side of Al Rayyan
Road and includes bicycle storage and waiting areas for buses. A second station entrance
is a corner entryway accessing Al Balagh Street and a smaller road, and also includes
a bicycle storage area. This location is more prominent and more easily accessible, and
thus is better able to serve the area around the metro station, which includes high-density
residential zones. In addition, a potential future station entrance on Al Rabeia Road will
provide access to a street that is expected to come into use in the future, providing a
north—-south linkage from Al Rayyan Road to Al Sadd Street and to the central area of the
Al Sadd neighborhood [39].
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Figure 5. Location maps showing the Al Sadd area and Hamad Hospital metro station within Doha.

3. The Research Design

To meet the objectives of the present study, a mixed method was developed, incorpo-
rating a synthesis of qualitative and quantitative analyses through (1) a literature review
focusing on sustainability, smart growth, and transit-oriented development; (2) data collec-
tion and analysis, including verbal and graphic data from Qatar Rail, the Qatari Ministry of
Municipality and Environment (MME), and private engineering and consulting companies;
and (3) an analytical and applied study utilizing site analysis and observation, photographs,
and field notes. The research methodology of this study is depicted in Figure 6.

3.1. Literature Review

The review covered a range of literature in relevant topics including substantive
sustainability theories, smart growth and TOD in international and local contexts, and ways
in which the TOD model links to sustainability and smart growth. Topics more specific to
the present research included issues relevant to Qatar as well as exploration of the Al Sadd
study area (i.e., the area around Hamad Hospital metro station). This facilitated a synthesis
of the research findings by providing evidence at a micro level, which is an essential
element in setting theoretical frameworks and constructing conceptual models concerning
TOD. This also helped identify key components for an implementation of TOD aimed
at enhancing the study area, such as the promotion of pedestrian areas, public domains,
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mixed-use spaces, connectivity, walkability, and an integrated public transportation system.
Finally, the review takes into account published research emphasizing the role of urban
planners and designers in developing an approach to smart growth and transportation
land use integration, as well as published work concerning the past, present and future
growth of TODs. The theoretical framework of the research is illustrated in Figure 7.

Objective: To explore the urban design study for the area surrounding Hamad Hospital
station in Al Saad by examining TOD model

___________ — = — . — . — =

What to measure?

- Smart growth principles

- Sustainability elements
- Transit-Oriented Development guidelines
X

Investigate the implementation of TOD model

l How to measure?

Visual
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S c
§ 2 Interview
5| Observation | &
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o &

resources

Master Plan

Output
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Figure 6. Illustration of the research methodology.
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Figure 7. Representation of the theoretical framework of the research.
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3.2. Data Collection and Analysis

Data collection and analysis allowed a deep understanding of the study area, and
incorporated oral and visual data from Qatar Rail, Qatar’s Ministry of Municipality and
Environment (MME), and private engineering and consulting companies in Doha. A focus-
group interview was also conducted during the first quarter of 2021 with 40 professionals
working directly with TOD. These included individuals from a number of private engineer-
ing and consulting companies and government agencies, such as Jacobs Engineering Group
and the Supreme Committee for Delivery and Legacy (SC), responsible for the delivery of
the required infrastructure and for planning and operations for Qatar’s hosting of the 2022
FIFA World Cup.

The interviews were conducted in order to collect data about the following items:
(1) current studies of the Al Sadd area and the existing land-use map; (2) an upcoming
master plan for the Al Sadd area and the city of Doha, created on the initiative of the
government to better sustain urban development; (3) a circulation map and the metro
station’s exact location in the Al Sadd area; and (4) government plans and attempts to
envision an implementation of the TOD model in the study area. Geographical information
system (GIS) software—a framework for analyzing, gathering and managing data—was
used to collect information on land use and the current state of the site [40]. This contributed
to a better understanding of the study area through an analysis of its spatial location and
other geographic data, visualized using 3D maps and images.

3.3. Analytical and Applied Study

Preliminary site visits were carried out in the investigated area at different times
throughout the day and evening to build a comprehensive overview of the Al Sadd area
and evaluate the site’s current condition. The site visits were appropriate for the scope of the
study and allowed the determination of the types of information required for site analysis.
A site survey was also conducted in the study area to obtain still more complete information
concerning the Al Sadd area. These activities enabled the following: (1) building a detailed
overview of currently prevailing conditions in the Al Sadd area; (2) mapping existing
land uses and density of the area; (3) investigating social interfaces in the area during the
daytime and evenings; and (4) determining the current use of space in the study area. In
addition, photographs were taken as part of a visual examination of the current state of
social interaction and the feeling of place in the Al Sadd area.

4. Findings

The results of the research paper are divided into two parts, the first of which details
the analysis of the site, broken down as follows: (1) land use, (2) condition of buildings
in the area, (3) density, and (4) urban fabric. The second part contains the proposed
master plan and is divided as follows: (1) mixed-use spaces, community, and public spaces;
(2) public realms and pedestrian-oriented neighborhoods; (3) connectivity and walkability;
and (4) an integrated public transportation system.

4.1. Site Analysis
4.1.1. Land Use

The current land use of the site is characterized by mixed-use development includ-
ing residential buildings, hotels, a hospital, commercial sites, public institutions, and a
recreation area. The commercial uses include shopping centers and office space, while resi-
dential uses consist of single-family and multi-family accommodations. Public institutions
include Qatar Gymnastic, a municipal courthouse, and a number of schools. Throughout
the site visit and observation, it was noted that the Al Sadd neighborhood generally lacks
green areas and public spaces, which diminishes social inclusion and interaction. In ad-
dition, currently-existing outdoor spaces that ought to promote social interaction among
individuals have generally been neglected. Some prominent features of the study area are
illustrated in Figures 8 and 9.
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4.1.2. Condition of Buildings in the Area

The condition of existing buildings in the study area ranges from good to poor. The
determination of “good” versus “poor” is based on structural strength, extent of visible
external deterioration, and overall presence or lack of maintenance. Buildings more than
30 years old were generally categorized as poor. Good buildings are fairly new structures
which are structurally sound, with a clear absence of deterioration and which are visibly
well maintained. As depicted in Figure 10, buildings in good condition occupy around 55%
of the area, those which can be considered sub-par occupy around 30% of the area, and
approximately 15% of the land is vacant.

/N\ Building condition

Vacant
Land
15%
Bad Good
Condition
55%

Condition
30%

M Good condition Il Bad condition

©) Metro station "S§
[]1Good condition’ o
E& Poor condition 7
[IVacantland

Figure 10. Building conditions in the study area.

4.1.3. Density

As shown in Figure 11, residential land use in the study area varies from low to
medium-high density. This classification is based on the number of floors in a structure,
such that medium-high density buildings have seven or eight stories, medium density
structures have four to six stories, low-medium density structures have two or three
stories, and low density corresponds to structures having one story. Medium-high-density
residential areas cover 30% of the study zone, medium-density residential areas cover
15%, and low-medium-density residential areas cover 25%. As large residential towers are
predominant in the immediate vicinity of the metro station, the highest-density part of the
study area is closest to the metro station, making the station accessible to a large number of
the area’s residents.

It is also important to consider the station’s accessibility for people employed in the
vicinity of the station. In fact, the local business area is about 300 to 600 m from the station,
which means that local employees are able to access the metro easily. The central district
of Al Sadd covers 15% of the study area, open spaces and recreational areas cover 10%,
and the remaining 5% is occupied by low-density residential areas. While higher density
areas should ideally mean more active street life and pedestrian flow, Al Sadd currently
lacks the infrastructure to facilitate stronger community interaction. Although there are
pedestrian pathways, the large amount of vehicular traffic and wide (four-lane) roads in
the area result in a walking experience for pedestrians that is not particularly pleasant or
safe, thus minimizing the transit potential of such a high-density mixed-use area.
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4.1.4. Urban Fabric: Solid and Void

Figure 12 illustrates the relative distribution of “solid” versus “void” areas in the
study zone. It also shows that the urban fabric of the area includes both grid and organic
street patterns (cf. [41]). As noted in [42], if streets are framed by tall buildings or trees in
such a way that a person’s cone of vision is blocked, the area will be perceived as more
“room-like” and comfortable, while fragmentation of urban form that inhibits this sense
of visual enclosure will result in a perception that the area is aesthetically unappealing.
Quoting directly from [42]: “By making a street more room-like, we also make it more
pedestrian-friendly. People like rooms; they relate to them daily in their homes and work
places, and feel comfortable and secure in them. Drivers respond to the sense of enclosure
by slowing down, making the street that much more pedestrian-friendly”.

m Solid = Void

© Metro Station
B Solid
[ Void

Figure 12. Solid and void map.

Major streets in the study area along the transit station have sporadically distributed
solid and void areas. Such streets tend not to form room-like enclosures for pedestrians
or vehicles, while enclosures with an ideal height-to-width ratio tend to be perceived as
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comfortable and safer for both. Earlier reports have stated that a minimum height-to-width
ratio of 1:3 is desirable to maintain this sense of visual enclosure [42].

Throughout the site visit, it was noted that the study area does not elicit a clear sense
of place; the result is a reduction in users’ sense of safety and in interactions among people.
Furthermore, the lack of sense of space diminishes the identity of a place through which
users can recognize and enjoy the uniqueness of the place. The images in Figures 13 and 14
illustrate the area’s lack of spatial sense and security, the latter reflected in a general absence
of integrated cycling and pedestrian paths, which also tends to diminish the quality of
social life.

Metro
Stations

Metro Linkage
@ CarBark Bus Stops

. Metro Green Line

Figure 13. Transportation map.

Figure 14. Illustration of the lack of sense of place and safety in the Al Saad area.
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5. Master Plan
5.1. Mixed-Use Spaces, Community, and Public Spaces

There is a close link between TOD, social interaction, mixed uses, and the sense of
place. Combined land uses with appealing and distinctive public spaces enhance the sense
of space and identity in the neighborhood around a transit station. Sites with a mix of
residential and commercial land uses and residential areas with a mix of recreational and
commercial facilities increase opportunities for social integration and interaction. Therefore,
to encourage residents to use the metro and other public transit, the study area should be
mixed-use. It is also desirable to incorporate an integrated transportation system and land
uses that attract new developments. Efficient and attractive infrastructure for pedestrians
should also be included. The proposed master plan is illustrated in Figure 15.

b @ Metro station
[] Residential

[ Hospital

[ Commercial

| Public institution

- Recreation center
] Central district
) Social activity
[ Community park
[ Parking building

Figure 15. Proposed master plan.

5.2. Public Realms and Pedestrian-Oriented Neighborhoods

The literature review makes clear that public realms including public squares, parks,
recreational centers, and souks promote community cohesiveness. Such realms also play a
dynamic role in communities’ social life and enhance feelings of social inclusion. Therefore,
to improve the sense of community in the study area, public spaces should include spaces
for inhabitants to celebrate their cultural identity and participate in social activities. The
study area should also incorporate a public realm with safe pedestrian flow adjacent to the
metro station. Attractive spaces should be created which host a range of activity such as
entertainment, performance and exhibits which can attract residents of all ages, genders,
and cultural backgrounds, encouraging them to interact.

The outcome of this study is a set of recommendations for TOD implementation in the
study area; these include the need to create safe and comfortable walking and cycling paths,
as well as improving the pedestrian experience by implementing a place-making approach.
In order to promote a pedestrian-oriented neighborhood, the study area needs to provide
traffic-calming measures and vehicle-free paths, in addition to including temperature-
moderating techniques such as misting machines and paths with shading systems and
trees. The cross-section was designed based on the Qatar highway design manual [43].
This part of the proposal is illustrated in Figure 16.
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A Proposed street section

Public realm zone 4 m
Green zone 2 m
Running path 1.3 m
Walking path 1.3 m

il

Cycle lane 1.8 m

N Bus lane 3.5 m
== Proposed street network

‘ @ Metro linkage

Carlane 3m

Figure 16. Proposed public transportation network.

5.3. Connectivity and Walkability

To facilitate the creation of TOD in the study area, an analysis of the deficiencies
in connectivity to and from the metro station was performed. To mitigate these, the
following guidelines should be established: (1) connecting cycling and pedestrian paths
and including traffic calming measures, vehicle-free lanes, and shading techniques at key
locations; (2) providing better linkage to and from the neighborhood by connecting cycling
routes to adjacent networks; (3) linking public areas and parks at street level through the
thoughtful use of pedestrian and bicycle routes; (4) incorporating diverse transportation
options that facilitate people’s connection to homes, schools, health centers, workplaces
and parks; and (5) providing reliable and accessible transportation options within walking
distance for all residents.

5.4. Integrated Public Transportation System

An integrated transportation system in the study area needs to be developed in order
to enhance mobility; promote public transport; and allow optimal usage of land near rail
stations, bus stops and transport corridors. Access to metro stations, bus routes, and other
public transport services should be improved, and safe access to public transport facilities
by cyclists and pedestrians should be ensured. In particular, shading areas along walkways
and raised pedestrian crossings should be provided on the roads adjacent to the station in
order to ensure safe and comfortable pedestrian access.

By implementing these recommendations, a number of benefits will accrue to the study
area and its users, including (1) enhanced access to services, retail outlets, and recreational
centers; (2) expanded mobility options and better access to the public transport network;
(3) reduced traffic congestion; (4) better air quality and reduced gasoline consumption;
(5) greater ability to access public spaces, parks, and squares. A schematic of the master
plan, incorporating a 3D model, is illustrated in Figure 17.
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—— Metro green line Car lane
Metro stations @ Bus lane

® Bus stops Cycle lane
@ Carpark 21 walking path

v —J Raised pedestrian m Running path
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Figure 17. Master plan and 3D proposal.

6. Discussion and Conclusions

The concept of transit-oriented development (TOD) has sparked growing interest in
an increasing number of communities during the past two decades, as an integral part of a
cohesive approach toward transportation and land use, one which promotes a mixed-use
and compact urban fabric with well-implemented public transport, in turn supporting
sustainable urban growth.

The present research project investigated an implementation of the TOD model for
the area surrounding Hamad Hospital metro station in Doha’s Al Sadd neighborhood;
the investigated area was defined as the region located within an 800-m radius around
this metro station. The result was a plan for improving the urban fabric of the study
area through a set of design proposals and guidelines to implement a TOD model in that
area. This is achieved in large part by establishing a place-making approach promoting
pedestrian- and cycling-oriented neighborhoods, by means of the following: (1) including
appropriate and adequate walking and cycling spaces by creating connected walking and
cycling paths; (2) introducing traffic-calming measures and creating vehicle-free paths;
(3) creating cool shaded footpaths with trees and other shading systems; (4) enhancing
a mixed land use approach incorporating attractive public spaces; and (5) establishing
a unique identity and sense of place around the station area. Some of these ideas are
illustrated in Figure 18.
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A @ Existing car park
N

—— Metro green line @ Metro stations

Metro linkage Existing bus stop

Figure 18. Proposed inter-mobility and transportation hubs.

The findings of this study highlight the importance of TOD for the urban form of
Qatar in the country’s efforts to improve living conditions in its emerging urban transit
villages. The development of the Doha metro system offers a rare opportunity to adopt
a wide-ranging approach to the urban renewal of the city’s transit communities and for
improving the city’s livability. TOD is an essential tool for planning transport systems, and
can aid urban planners seeking to attract users to Doha’s metro and other public transport
options, reducing the population’s heavy dependence on private automobiles and thus
easing traffic congestion. The TOD model for this study’s target site can help promote
efficiency and livability in the neighborhood’s land-use patterns and transportation system,
consequently forming a pedestrian-friendly and sustainable neighborhood in harmony
with Qatar National Vision 2030 and with the theory reviewed in the literature review.
Smart growth, when implemented in line with TOD strategies, creates walkable and
friendly environments that promote physical activity and enhance compact growth forms
with land-use variety, pedestrian-oriented design, and higher densities which lessen the
need for automobile use for short trips.

Finally, in order to encourage the use of the metro and other public transport options,
the proposed master plan for the study area includes mixed-use compact spaces serving as
commercial, residential, recreational and/or integrated activity areas that are all enhanced
via the inclusion of convenient walkways and clearly marked streets. The master plan also
incorporates an integrated transportation system and land use, including an efficient and
pleasant pedestrian network, which can attract new development, thus enhancing users’
opportunities and leading to an overall better way of life in the city.

7. Contribution to Knowledge

The implementation of TOD can be greatly beneficial to the city of Doha, as it is
currently facing increased urban sprawl. The TOD model favors the development of
multiple movement options within a community, with an emphasis on sustainability. TOD
thus favors the creation of pedestrian- and cyclist-safe pathways and mass transit facilities,
while permitting auto access where needed; this leads naturally to increased use of the
public transport system and reduces vehicle miles traveled (VMT). As a result, the TOD
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design strategy is also valuable in that it reduces driving costs and increases net incomes,
in addition to reducing energy usage and air pollution. Other benefits include conservation
of lands and open spaces, increased supply of affordable housing and overall economic
development, and reduction in expenditures needed for infrastructure.

While current TOD principles have helped Western cities reinterpret the concept for
local implementation, examples of their successful implementation in non-Western contexts
are few. Therefore, the urban fabric, identity, and heritage of non-Western cities (such
as those in the Gulf region) should be considered when planners and architects define
a TOD model, because such a model cannot be applied as a universal with no reference
to place-making. The present study is thus tailored to a specific urban area of Doha and
provides input to urban planners, scholars and architects for better shaping TODs in Doha
while still respecting the city’s vernacular urban fabric. This study incorporates common
TOD goals as well as principles recognizing identity and heritage as related to the place-
making approach. By encouraging high-quality station architecture and a public realm that
is sensitive to the surrounding built context while providing basic amenities, a comfortable
and smooth user experience can be ensured.

The establishment of TOD as a practical way to promote smart growth can be of
great benefit for Qatar’s future development in alignment with Qatar National Vision
2030. Well-integrated transit cores will enhance the urban form of Qatar’s metropolitan
areas. More generally, TOD planning is invaluable for cities aiming to promote a variety of
sustainable mobility modes such as pedestrian and bicycle travel, while still permitting
automobile access where needed. This leads to an increase in the proportion of a city’s
users using public transport while simultaneously reducing vehicle miles traveled (VMT)
within that city. Implementing TOD will expand investment opportunities and enhance
urban livability in ways that will open opportunities to better housing choices, a greater
variety of urban lifestyles, and unique centers of activity.

8. Implications for Practice and Advancement of Research

The transit-oriented approach to urban growth is an important means of promoting
compact development patterns supported by high-quality transport schemes improving
urban mobility. TOD also improves wealth-building as well as creating better opportunities
for residents, allowing communities to be more flexible in addressing future disruptive
events such as pandemics. TOD reduces air pollution and improves affordability and
sustainability by promoting neighborhood diversity, walkability, and compact development
close to transit hubs.

Smart growth and urban sustainability are thus increasingly crucial as cities seek to
resolve the challenges they face in the 21st century. There is also a need to adapt and
share findings and tools in a user-friendly inclusive suite of TOD-related guides, tools, and
resources, particularly in overcoming challenges of TOD execution in developing cities.

The paper proposes a well-planned TOD which addresses the urban needs of the State
of Qatar by (1) integrating development with transportation, and (2) incorporating mixed-
use, high-density development which will act to generate sustainable and livable urban
communities in which users can cycle or walk to public transport facilities connecting to
more distant locations. This research can offer significant insights for implementing TOD
strategies in numerous parts of the urban strategy establishment. Future research could
consider well-planned and effective implementation of TOD to promote sustainable and
livable cities in other locations.
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