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TECHNICAL ARTICLE

Application of Urban Sustainable Design Strategies
for Development and Rehabilitation of Al-Qahad
Heritage Village
Naief A. Aldossary
This paper investigates and analyses the redesigning of a heritage village in the southern region of
Saudi Arabia to determine the impact of sustainable design strategies and green open spaces for the
village rehabilitation. Heritage village development is an important step to consider for sustainable

urban planning and design due to its influence in urban development, the local economy, and historical
conservation. 

Al-Qahad heritage village has been selected as the case study due to its involvement
with different historical domestic buildings, military castles, and mosques and its location on the main
highway between Albaha and other regions. Furthermore, this heritage village reflects in its urban identity
the local environment, social culture, and local construction materials and vernacular architecture. The
applied approach involved visiting Al-Qahad heritage village for (a) analysis of the site and environmental
conditions, (b) mobility survey analysis, and (c) the application of urban sustainable design strategies for
redesigning Al-Qahad heritage village. The site visit included a physical survey to determine the current
condition of buildings regarding heights, conditions, land use, and construction materials used. The output
of the study is to redesign the heritage village including suggesting some other urban facilities, such as a
museum, hotel, and other social activities to attract visitors and rehabilitate the village. The study highlights the importance of many urban sustainable design strategies that can be applied in other heritage
villages in Saudi Arabia to protect and conserve the historical buildings and invest in these facilities for
tourism purposes. Saudi Arabia is a nation rich with heritage villages, which are found across the country
especially in the southern region. The study concludes by offering several recommendations for developers
and investors.
Keywords: Sustainable design; Heritage rehabilitation; Heritage development and investment; Albaha
Region

1. Introduction
Sustainable urban and heritage development has become
an important international concern. The United Nations
Educational, Scientific, and Cultural Organisation
(UNESCO) was established to manage heritage culture
and maintain the World Heritage Site list (Arandelovic
2015, Duraj, Marschalko et al. 2016). It is well known that
urban regeneration contains large scale demolition zones,
which can result in the destruction of the local urban
identity (Yung, Zhang et al. 2017). Yet, a clear understanding is required of the cultural tradition factors, and their
influence in heritage conservation in urban regeneration
must be taken into account. Developing heritage villages,
including conserving historical facilities, is important if an
area is to be considered a UNESCO site, as cultural heritage is of interest to the tourism industry (Cuccia, Guccio
Faculty of Engineering, Albaha University, Albaha, SA
dr_naief@hotmail.com

et al. 2016). This literature review chapter will summarise
previous studies on the sustainability of built environments, including heritage development, conservation,
and rehabilitation. Albaha region is one of the regions
that have many heritage villages that require protection,
conservation, and investment. Heritage villages reflect the
local traditions, culture, and design based on local climatic
conditions. As such, this paper will present an overview of
the field of sustainable heritage development and urban
design, and of the context of Saudi Arabia specifically. This
heritage village needs considerable planning and urban
design for its restoration, rehabilitation, and urban development. The established design strategies for planning,
designing, and developing heritage villages in Albaha will
be applied to this heritage village.
The main approach of the study was to analyse the
environmental perspective, including wind direction,
local temperature, and the surrounding urban fabric. The
design includes the suggested entrance and accessibility
to and from the heritage village, a plan for removing some
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of the buildings in a poor condition that have lost their
features and attributes, the new concept of the urban
design of the village, the design for suggested land use,
and the proposed construction materials to be used. The
final land use presents the ultimate urban design for
Al-Qahad heritage village with suggestions for some new
recommended facilities for conserving and investing in
this heritage village. The output is to develop Al-Qahad
heritage village. This stage confirms the flexibility of
the application of the suggested design strategies and
validates the established design strategies in this research.
Due to the current features of Al-Qahad and its attributes,
the concept of this heritage design has focused on six
main dimensions: (a) related studies, (b) methodology, (c)
case study location and description, (d) site visit survey, (e)
concept and design, and (f) conclusion.
2. Related studies
Urban design has been become a profession that follows the purposes, aims, and determinations set out by
the Global Conference for Cities’ Futures (Mersal 2016).
City attributes and features, as well as beautification,
were important targets of urban design at the time that it
became a specific career and profession (Mersal 2016). The
scope and targets of urban design play a significant role
in environmental design, and must take account of local
culture (Mersal 2016) and climatic conditions.
Heritage conservation is a multi-disciplinary field; it covers different subjects and issues, such as archaeology, environmental responsibility, architecture, and art (Zeayter
and Mansour, Yung, Zhang et al. 2017). The concept of
conservation has been studied by reviewing previous
research and observing the original roots of conservation
ideologies (Zeayter and Mansour). The authors examined
four conceptual ideological approaches to conservation,
namely, a socio-economic approach, urban planning
approach, physical approach, and cultural approach.
Theory in this field has progressed significantly since it
began, especially between the early classical age to the
new globalisation era, and highlights positive strategies to
be applied for the protection and rehabilitation of a historical city (Zeayter and Mansour). The ideologies evaluate
the material-based methods of protection, management,
conservation, and rehabilitation that were adopted and
applied in the early stages of the conservation movement
in EU countries, and the later values-based methods that
have been established and developed internationally.
3. Methodology
One of aims of the study is the application of sustainable
and environmental factors for redesigning the Al-Qahad
heritage village in terms of sustainable and economical
design. This will help to meet the social requirements
and environmental responsibilities as well as participation in the local economy. For the redesigning process,
it is essential to achieve this main goal to analyse the
current condition, challenges, local environmental, natural resources, and mobility factors. Hence, to achieve
the main goal, the study needs to answer the following
research questions:

RQ1) What are the physical site conditions that
prevent redesign and conservation of Al-Qahad
heritage village?
RQ2) What are the environmental and natural
resources that can be employed in operating the
heritage site naturally?
RQ3) What is the best solution and design for
Al-Qahad heritage village and how can the new
design contribute local economy?
To answer the above research questions, it is important to
have multiple approach, as each question will need a specific research method. Hence, the methodology employed
in this study is a mixed-methods approach that includes
a site visit for Al-Qahad heritage village to highlight the
current condition of development and redesign. The
main goal to allocate the site visit approach is to identify
the limitations and boundary of the heritage village, to
determine the main access to and mobility of this heritage village and to illustrate the environmental resource of
solar energy and annual rainwater and, finally, to redesign
the heritage village. Due to the huge open spaces in and
around the heritage village, a site visit was conducted to
determine the boundary of the redesigning, as illustrated
in Figure 3.1 below.
3.1. Case study location and description

Albaha is located in the southern regions of Saudi Arabia
where tourism and agriculture (Al-Aklabi, Al-Khulaidi
et al. 2016) are the best economical resources for investment (Figure 3.2). The topography of Albaha is characterised as mountainous and with cooler climatic conditions c ompared to the other hot climatic regions of Saudi
Arabia. This climatic condition and the natural resources
give the region an advantage for investing in agriculture
and the tourism industry. Moreover, the social image
and their urban identity in the built environment can be
employed in both heritage conservation and the tourism
industry that participate in the local economy.
Al-Qahad heritage village is one of many heritage
villages in Albaha region that have flexible access due
to their location close to the Albaha highway, the large
number of historical buildings and castles, and the availability of open spaces around the heritage village, which
provides a further advantage of including additional facilities to invest in this heritage village. This heritage village
reflects the image of many similar heritage villages across
the region where the responsibility of local decision makers and developers is to invest in these heritage villages
and in the tourism industry and to protect the urban
and architectural identity. The heritage village contains
many old buildings that were constructed using original
local stone and two military castles. Moreover, there are
huge open spaces around the heritage zone that can be
included in the development of the heritage site and in
support of other activities and rehabilitation facilities.
The site location and its historical buildings give priority
to develop Al-Qahad heritage village. In the bases of 73
historical buildings including two military castles within
over 70000 m2. the development of this traditional and
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Figure 3.1: Al-Qahad heritage development boundary.
stages to cover (a) site analysis to investigate the topography of the site, wind direction, natural resources, availability of construction materials, and renewable energy
and agriculture areas; (b) physical analysis to include the
condition of each individual historical building, the type
of construction masteries used, and the process needed
for restoration of the buildings; and (c) sustainable urban
design to cover a comprehensive urban design of the
whole heritage village and include new facilities to rehabilitate the heritage village and meet the environmental
requirements.

Figure 3.2: Albaha topography.
historical village will play a significant role in development local tourism industry as well as conserving these
buildings. Hence; the applied approach for designing
Al-Qahad heritage village can be display in Figure 3.3.
3.2. Site visit and survey

A site visit survey and analysis were conducted to diagnose
the current conditions of the heritage buildings in terms
of the construction materials used; the restoration process, the urban design, and landscaping required; and the
allocation of new facilities for the rehabilitation and operation of the village. To achieve the main goal of the study,
the applied methodology has been divided into three main

4. Site visit survey
Site analysis is a significant step that must be conducted
prior to the design and construction process to determine the current challenges related to the site conditions
and environmental resources (Huo, Yu et al. 2017, Sung
and Park 2018). The site analysis was conducted to cover
environmental analysis, site conditions, onsite renewable
energy, and mobility analysis. This will contribute to the
design concept to deal with the surrounding context of
the site. The site analysis will be divided into three main
sections: physical analysis, environmental analysis, and
mobility analysis. Hence, the analysis will be categorised
as physical site visit analysis, environmental analysis,
mobility analysis, and physical analysis.
4.1. Site analysis

The site visit and analysis were conducted in the first
stage of the design of Al-Qahad heritage village. The purpose of the survey analysis is to consider the topography
of the site, the challenges faced in the design process, the
image of wind direction, and the availability of natural
resources. This will show the designer how to employ
the natural resources of wind and solar radiation when
redesigning Al-Qahad. The details of the character of the
location are reflected in Figure 4.1. It is apparent that
there are two agricultural areas and farms along the
village boundary. Furthermore, the site analysis at this
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stage highlights two agricultural areas with a levelling of
the topography, as well as nearby buildings. Figure 4.1
illustrates the site analysis of Al-Qahad heritage village.
Wind direction and its potential energy generation will
be taken into account in designing the heritage village.
The other natural resource such as; solar radiation will
participate in operating the heritage village. Supporting
facilities such as hotels, shops can contribute on attracting visitors and rehabilitate the heritage village during
the seasons. These facilities can be allocated on the open
space zones around the village that aiming to create activities in the village.
4.2. Environmental analysis

Albaha region is one of the states characterized by cooler
climatic conditions and natural resources. On this basis,
Saudi Arabia in general and the southern region in particular are rich in natural resources, such as solar radiation
and solar energy (Almarshoud 2016, AlYahya and Irfan
2016, Ramli, Twaha et al. 2017). Hence, the developer and
decision makers must take an important step to exploit

the natural resources in the local built environment. Since
there is a huge opportunity to apply on-site renewable
energy technologies, the availability of natural resources
including temperature, humidity level, solar radiation,
and wind energy in Albaha can be seen in Table 4.1 below
(CDOS 2008).
The table above illustrates how the availability of natural
resources can be employed in the operation of the village.
To protect the urban identity of the heritage village, it is
not possible to apply the micro energy generation that
reflects the industrial revolution, as it goes against the
characteristic historical features. On the other hand, macro
energy generation can be employed in the mountains surrounding the heritage village. These locations are suitable
for generating wind energy and for providing energy in
the form of electricity to support the energy demand for
operating the heritage village. Furthermore, the newly
built facilities in the heritage village can employ micro
energy generation, such as photovoltaic (PV). These can
be applied on the top of each building in Albaha and so
generate electricity through solar radiation.

Figure 3.3: Applied approach for designing Al-Qahad heritage village.

Figure 4.1: Environmental analysis of Al-Qahad heritage village.
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As Albaha region is an agricultural area, the village contains some small farms within and around the heritage
village. The used landscape design involved providing
more green areas and trees that play a significant role
in cooling strategies in summer (Sodoudi, Zhang et al.
2018). Environmentally; green area will contribute to minimise CO2 emission rate and increasing thermal comfort
(Coccolo, Pearlmutter et al. 2018).
Many benefits can be achieved through providing
energy naturally, including exploiting natural and renewable energy, protecting the environment by m
 inimizing
the production of CO2 emission rates, and minimizing the burning of fossil fuel. Moreover, financial and
economic benefits can be achieved by investing in

natural energy to provide electricity to make financial,
or in kind, p
 ayments to local communities (Kerr, Johnson
et al. 2017). In the architecture market, it is essential to
include natural resources in new project designs due to
the trend in the global industry. With the current architecture m
 arket, the future deployment of renewable energy
will necessarily be more costly and less scalable (Blazquez,
Fuentes-Bracamontes et al. 2018).
4.3. Mobility analysis

Transportation is an important factor in redesigning and
rehabilitating a heritage village in Albaha by providing an
efficient transportation link and methods from and to the
heritage village that will provide flexibility for the public
to visit the village (Rehman Khan, Qianli et al. 2017, Van
Truong and Shimizu 2017). The location of the heritage village among the surrounded facilities is an important factor
for its development. The transportation and mobility network and flexible access to and from the village is an essential element of the design that must be taken into account
in redesigning and developing the village. Development
of the network and mobility is from outside the heritage
village with the main highway of Albaha and inside the
heritage village to link the heritage facilities. During the
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site visit, it was observed that the village is isolated from
the main highway, and it is difficult to access the historical buildings. Figure 4.1 below presents the location of
the heritage village and analyses the access to the heritage
zone. This figure shows an essential step to designing flexible access to the heritage village and designing internal
roads and pathways among the heritage v illage facilities.
One of the challenged faced in developing this heritage
village is the absence of transportation planning for this
heritage village. This is village is located by the main highway of Albaha and Taif where this is the only way to design
main access as seen in Figure 3.1. Hence, the entrance
and flexibility of transportation is one of the important
factors in redesigning the heritage village.
4.4. Physical Analysis

The physical site visit was conducted to determine the
process needed for the development and redesign of the
village. The focus was on the availability of open spaces
within the heritage zone, which is the heart of the project, and the construction materials used for the historical
buildings. Moreover, the visit survey focused on how to
link the heritage zone with the urban mobility network
and on how this heritage village can be rehabilitated and
operated by allocating areas for new facilities.
On this basis, the output of the site visit gives rise to
a comprehensive restoration process for each individual
building including comprehensive urban design for
application of the urban sustainable and environmental
criteria.
The current condition of Al-Qahad heritage village
is poor; each individual building is in a poor condition,
including the castle and other urban facilities. There is a
mixture of new concrete buildings that detract from the
urban identity, and there is no exploitation of environmental resources, such as solar radiation and wind energy.
Table 4.2 displays the number and total area of the heritage buildings.

Table 4.1: Climatic conditions in Albaha.
Temperature (°C)

Month
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Max

22.9

25.6

27.5

29.9

32.9

35.5

35.6

35.8

33.9

29.7

26.1

23.7

Min

10.4

12.2

14.3

17.4

20.2

22.9

23.4

23.5

21.7

17.2

13.3

10.4

59

49

46

48

39

25

29

31

27

31

51

55

Relative humidity (%)

Table 4.2: Number of heritage buildings.
Quantity

Condition

Used construction materials

68

Need restoration process

Dimension stone

Military castle

3

Need restoration process

Dimension stone

Mosques

1

Need restoration process

Dimension stone

Demolition

Demolition

Design and restoration

Plantings and stone

Residential buildings

New construction buildings
Open area within the heritage zone
Total

Quantity

15
1
88

Art. 17, page 6 of 15

Aldossary: Application of Urban Sustainable Design Strategies for Development and
Rehabilitation of Al-Qahad Heritage Village

5. Concept and design
The design of the heritage village depends on its historical features and the use of original construction materials
to reflect its vernacular architecture (Motealleh, Zolfaghari
et al. 2018, Ortega, Vasconcelos et al. 2018). Therefore, applying the local identity is one of the most important issues to
protect the heritage village’s features, conserve the local
traditions, and investigate the village regarding historical
tourism purposes. Furthermore, climatic conditions must
be taken into account when designing the heritage village
in order to employ the local natural resources, such as solar
design, shading strategies (Ghosh and Neogi 2018, Luo, Li
et al. 2018), and urban wind energy to p
 rovide efficient
natural ventilation for the heritage village (Stathopoulos,
Alrawashdeh et al. 2018). The design of Al-Qahad heritage
village must take into account the local c limatic c onditions
and the original urban and architectural identity. This represents a challenge for designers regarding how to deal
with the public requirement in rehabilitating this heritage
village and protecting the social legacies. Hence, designing
Al-Qahad heritage village involves twelve main strategies,
as illustrated in Figure 5.1 below.
The design process for Al-Qahad has taken into account
the output of the site visit survey and analysis whilst considering the social structure and challenges within this
location. Al-Qahad is located approximately 100 meters
away from the main road linking the Albaha region with
the southern region of the Kingdom of Saudi Arabia. In
addition, it serves as the gateway to the Albaha region

and reflects the urban architectural and historical identity of the region. The conceptual idea was to exploit the
link between the heritage village and the main highway of
Albaha and the southern region.
Evidently, there is no direct link between the heritage village and the surrounding facilities, especially the
main road; thus, this is one of the key design strategies
for developing heritage villages in Albaha region. The
design concept focused on exploiting the open spaces
linking the heritage village to the main highway, and allocating facilities such as hotels and museums. Figure 5.2
represents the design concept for Al-Qahad heritage

village. Regulations in construction industry are varying
depending on the land use and its policy of the area. As
the heritage village has its character and historical features, it needs special regulations taken into account the
environmental responsibilities and local vernacular architecture. Hence, all building will be kept, protected and
developed taken into account its original design and using
local c onstruction materials for conserving these historical buildings within the heritage and employing these
traditions in tourism industry.
5.1. Application urban sustainable design criteria

Many factors and design strategies deal with the local
environment and topographical characteristics. These
factors will play a significant role in shaping the heritage
village with the surrounded context (Table 5.1). Thus,
these factors will be investigated regarding their influence

Figure 5.1: Applied design strategies and principals for Al-Qahad heritage village.
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Figure 5.2: Idea and design concept for Al-Qahad.
Table 5.1: Factors to be applied in redesigning Al-Qahad heritage village.
Exploiting the internal open spaces for
vitiation and green areas

This can be occurring by designing efficient open spaces with application of
trees distributions across the village. This step will participate in minimizing
CO2 emission.

Separating the parking area and facilities
from the heritage zone

This contributes to protection of the urban identity of heritage zone.
Moreover, hotels, and other facilities must be new constructions outside the
historical zone.

Application of the vernacular architecture
This contributes to the development and restoration of the individual buildcriteria in restoration the individual building ings in the historical zone. The original design and the same local construction materials should be used for reconstructing the destroyed buildings.
Application of natural shading device
strategies

The use of sustainable criteria, such as shading devices, to present the
lifestyle of the original culture in the past and contribute to natural coolness
and providing ventilation.

Employment of on-site renewable energy
generation

Heritages were built under the challenge of environment. The historical zone
must not link to electricity grid. The PV panels and turbine can be applied in
the mountains around the heritage and generate energy in form of electricity
from solar radiation and wind.

Application of natural ventilation in
restoration the individual buildings

National ventilation methods must be applied in restoration individual
building in the heritage zone due to huge number of visitors and healthy
purposes.

and role in the rehabilitation, conservation, and redesign
of the heritage village in Albaha region.
5.2. Green area and open spaces applications

Due to the huge open area within the heritage village
boundary, it is essential to include these open spaces to
attract visitors and investors. The heritage village must be
multi use and include a historical zone, a shopping zone
for traditional products, an open space area for social
activities, and others. Four factors of employment have
been applied in the open spaces and areas in the heritage
development, as illustrated in Table 5.2 below.
Based on the design concept illustrated in Figure 5.2
below, it can be seen that many new facilities have been
allocated, including hotels, museums, market places, and
other services facilities.

5.3. Urban sustainable planning and design

Following the site survey analysis and conceptual idea,
the urban design of Al-Qahad can be seen in Figure 5.3.
The allocation of museums and hotels within the heritage village will affect the operation of the heritage v illage
during the summer season as well as throughout the
year. The urban design has taken into account the design
of pathways and the allocation of facilities to suit the
requirements of tourism.
The theory of urban conservation has changed significantly over the past fifty years (Salah Ouf 2001, Weckel
and Wincorn 2016). Furthermore, the definition of
human heritage and culture has changed and developed
in order to protect the suburban areas as well as historical towns, including the character of the landscape, with
the local community contributing social legacies and
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Table 5.2: Factors of employment the open spaces and areas.
Green areas

This contributes to coolness and minimizing CO2 emission rate.

Open spaces for social activities

This contributes to rehabilitation and operation of the heritage village by
local citizens.

Open space for shopping traditions

This contributes to presenting local and traditional products for visitors.

Open space for construction new facilities

Allocation of sites for new facilities for investors to rehabilitate the heritage
village.

Open spaces for constructing services of the Allocation of locations for security services for managing the heritage village.
heritage

Figure 5.3: Urban design of A-Qahad heritage village.
natural man-made artefacts. There are some difficulties to be faced regarding the practical development of
the architecture, the urban history and design, and the
archaeology, where each individual discipline concerns
different areas and characteristics in relation to the conservation of human urban cultural heritage. Following
the field of archaeology, urban rehabilitation and conservation is a key factor in the professional interests of people such as urban designers providing the local identity

of urban planning and history to present an authentic
urban identity (Salah Ouf 2001). The concept of urban
sustainable design has focused on rehabilitation by adding facilities such as hotels, museums, and market places,
restoring buildings that need refurbishment and restoration, and, in addition, redesigning the heritage village
for a huge number of visitors and for tourism purposes.
The location of Al-Qahad heritage village can be viewed
as the gateway to the Albaha region and a landmark for
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the region due to it being located adjacent to the main
highway that links Albaha with the other cities and
regions in the south of Saudi Arabia. Several studies have
confirmed the role of new urban design in heritage culture for economic and tourism purposes. Existing new
constructed buildings need to be managed based on its
current use. If residential, it is essential to change the
building’s uses, to go with the village purposes. The new
exiting buildings will be changed to be used as administrative buildings and security services with changing the
features of the elevations and buildings’ mass as traditional buildings.
Gospodini (2004) investigated the ways in which specific
features and principles of urban morphology, including
urban heritage and the urban design of space, contribute
to the urban identity of cities in the EU (Gospodini 2004).
Moreover, Gospodini (2004) confirmed that urban design
and heritage help create landmarks, support tourism, and
develop the economy (Gospodini 2004). The main urban
design, after the creation of new facilities, is to create a
focal attraction in the centre of the heritage village. This
will include a main pathway and other walkways within
the heritage village. The pathways have been designed
to link the important facilities together and connect the
external facilities and entrances. The recommendation
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was to build the pathways from local stone to reflect the
historical environment. The distribution and planting
of trees has been designed to take into account the sustainable and environmental requirements as well as the
thermal comfort of the visitors. The Albaha region is characterized as having rain throughout the year. The creation
of lakes within the heritage village would attract visitors as
well as cooling the atmosphere. These factors and design
principles have been recommended and demonstrated to
develop Al-Qahad heritage village.
5.4. Rehabilitation and the operational dimension

The demolition of buildings has been taken into account
in designing Al-Qahad heritage village. Figures 5.4 to
5.7 illustrate the isometric plans of the final design of
the heritage village. Strategies in relation to facilities have
focused on development, rehabilitation, and investment
in Al-Qahad heritage village. Hence, it is important to
attract visitors to Al-Qahad by providing attractive facilities and flexible transportation to and from Al-Qahad.
Firstly, transporting visitors to the heritage village via a
special road and providing a spacious parking area around
the village has been suggested.
Due to the low number of hotels around the region,
one suggestion is to allocate a historical hotel with spa

Figure 5.4: Isometric plan of Al-Qahad heritage village (Northern View).

Figure 5.5: Isometric plan of Al-Qahad heritage village (Eastern View).
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Figure 5.6: Isometric plan of Al-Qahad heritage village (Southern View).

Figure 5.7: Isometric plan of Al-Qahad heritage village (western View).
facilities and a marketplace. This hotel would contribute
to attracting visitors due to its location close to the other
tourism facilities of Albaha, and by its design and historical attributes. It is important to highlight that policies
of pricing and competitive quotations are important to
attract visitors to visit this historical place and to operate
the heritage village. The suggestion is to build a new hotel
in the centre of the heritage village, because the current
historical buildings will not meet the needs of tourist, and
they do not have the capacity to accommodate a large
number of visitors. The architectural layout of this hotel
will be in the region of 3,100 m2, to include at least 200
rooms and suites (Table 5.3).
This will contribute to investment in other facilities in
the heritage village and increase the local economy, especially when other heritage villages have been developed

using the same approach. The building space and design
will be traditional and will reflect the local identity. Local
Table 5.3: Facilities area in the project.
Unit name

Floor
Area\m2

Hotel

1288

Museum

1430

Restaurants

1288

Mosque

1080

Shops

2040

Management buildings

1530

Aldossary: Application of Urban Sustainable Design Strategies for Development and
Rehabilitation of Al-Qahad Heritage Village

stone has been selected as the main construction material. Stone itself is a sustainable construction material and
suits the local environment of Albaha as well as reflecting
the vernacular architecture and protecting the aesthetic
view of the heritage village as a historical landscape.
Figures 5.8 to 5.11 display the section-elevation plan of
the heritage village.
The other suggested facility is a museum, close to the
hotel. Many historical artefacts have been protected
by the local community, so it is important to include a
museum in the heritage village to attract visitors to experience social legacies (Akbulut and Artvinli 2011, StylianouLambert 2011, Dimache, Wondirad et al. 2017). The impact
of museums in the development of the tourism industry
and urbanism has been investigated with the scoping of
the motivational constructs of tourists and the potential
increasing importance of museums (Jansen-Verbeke and
van Rekom 1996). Furthermore, for the tourism industry
and its authorities, the motivation and behaviour of visitors to the museum offers interesting clues when investing in urban tourism products (Jansen-Verbeke and van
Rekom 1996).

Figure 5.8: Section of Al-Qahad heritage village.

Figure 5.9: Section of Al-Qahad heritage village.

Figure 5.10: Section of Al-Qahad heritage village.

Figure 5.11: Section of Al-Qahad heritage village.
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5.5. The environmental and sustainable principles
dimension

Vernacular architecture results in a different generative
dynamic and reflects the urban identity; thus, the construction materials used take into account the environmental
conditions and challenges of the village becoming a field
of scholarly study in its own right (Alves 2017, Plevoets
and Sowińska-Heim 2018). Protecting and conserving
the historical buildings within the heritage is one of the
responsibilities in sustainable development and saves the
local traditions for the future in ways that can be managed
and invested in tourism purposes (Gravari-Barbas 2018,
Su, Bramwell et al. 2018). The Albaha region is characterized as having its own unique environment compared
with other regions of Saudi Arabia (Al-Robai, Mohamed
et al. 2017, Groissböck and Pickl 2018). In general, a hot
climatic environment is typical of Saudi Arabia, where
shading strategies and efficient construction materials
must be used for minimising heat transference. Hence,
the restoration of individual buildings in Al-Qahad must
incorporate efficient construction materials to provide a
cool atmosphere for internal buildings whilst avoiding
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the use of any air conditioning technology so as to retain
the historical identity. Stone is the most commonly used
construction material in the heritage villages in Albaha
due to its availability from the mountains in the region
(Figure 5.12).
As a construction material, stone is characterized as
having a low level of thermal transmission that prevents
heat passing from the external environment to the internal. As a building fabric, the stones from the local area
are the most pristine materials that can be selected for a
variety of purposes, that is, to achieve thermal efficiency
and to reflect the local environment (Kumar 2015, Perini
and Rosasco 2016). A doubting stone with a low level of
U-value in the external envelope of a building plays a significant role in keeping the atmosphere cool, as confirmed
by many previous studies (Fokaides and Kalogirou 2011,
Latif, Tucker et al. 2016). According to Aste, Angelotti
et al. (2009), energy-conscious building design consists
of monitoring the thermal transference of the external
building fabric. Moreover, they highlighted that previous studies have confirmed very different measurements
regarding the potential energy conservation that can be
achieved with the use of an adequate inertia exceeding
80% (Aste, Angelotti et al. 2009). The Albaha region consists of very old stone used as a construction material,
with different shapes and characteristics. It is important
to use a similar type of construction material to mask any
human modification. This will protect the historical identity of the village and meet the environmental and sustainable principles. Moreover, the vernacular architecture
of Albaha has its own identity, including using local construction elements to minimize CO2 emission rates in the
construction process. The local community designed their
urban and architectural identities according to their traditions and their culture (Zhai and Previtali 2010, Hwang
2014). Moreover, the vernacular architecture reflects the
local climatic conditions, incorporating technologies normally adopted to mitigate local climatic conditions (Zhai
and Previtali 2010, Ortega, Vasconcelos et al. 2018).
On the other hand, the implementation of shading
device strategies has been suggested in the restoration

process of Al-Qahad heritage village. Shading devices
include providing and planting trees within the heritage village, which will provide natural coolness and
minimize CO2 emissions. Providing external coolness
will protect the internal coolness of historical buildings
in Al-Qahad. Furthermore, Al-Qahad will need energy in
the form of electricity to provide energy and operate the
facilities. Natural resources, such as solar radiation and
wind energy, will play a significant role in providing clean
energy without burning fossil fuels. The facilities have an
historical identity, which does not involve new technologies. Providing solar energy through a photovoltaic PV
system will affect the historical identity. Hence, the generation of energy using wind power is the best solution
by implementing wind turbines on top of the mountains
around Al-Qahad heritage village. The output of energy in
the form of electricity can be used to operate the important facilities at the exclusive hotel and the museum.
6. Conclusion and recommendations
This paper has focused on the redesigning and development of the Al-Qahad heritage village in Albaha by the
application of the planning and urban design strategies
suggested. The design strategies have covered sustainable
urban planning and design, the rehabilitation and the
operational dimension, and environmental and sustainable principles. The findings are that urban design can be
applied to Al-Qahad heritage village following additional
work when drawing up plans and providing details of the
construction materials. The design suggested two important facilities, which are the hotel and a museum. Indeed,
the hotel would be a landmark for the heritage village.
Moreover, the design addressed movement within the
heritage village by incorporating flexible pathways that
will be constructed of stone, which reflects the original
construction materials on the site. Hence, this heritage
village can contribute to increasing the local economy and
the tourism industry and be part of the tourism system
and facilities in the Albaha region. The study is concluded
with the following recommendations that must be considered by the developer and decision makers:

Figure 5.12: Stone construction materials in Al-Qahad heritage village.
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1.	Invest in the close heritage village by establishing
new hotels and market places to create abreaction
points within the heritage villages that support the
local tourism industry.
2.	Create a flexible mobility transportation system
between the developed heritage village in order to
support each other in participation in the tourism
industry and to conserve the urban and architectural buildings.
3.	Involve the local citizens in rehabilitating heritage
villages in Albaha.
4.	Involve specialist engineering consultants in developing heritage villages based on the suggested
design strategies for conserving heritage villages in
Albaha.
5.	Establish specialised construction companies to
manage and conserve heritage villages in Albaha.
6.	Employ the HBIM approach in operating heritage
villages in Albaha.
7.	Cooperate with construction and built environment
schools at universities to include and develop heritage conservation curricula.
8.	Establish construction companies to produce local
stone bricks used in the construction industry in
Albaha to minimise embodied energy.
Acknowledgements
“This research is a part of a project entitled Sustainable
planning of developments, to rehabilitate heritage villages in AlBaha region: Sustainable Architectural and
Urban Design”. This project was funded by the Deanship
of Scientific Research, Albaha University, KSA (Grant No.
1437/03). This assistance of the deanship is gradually
acknowledged.”
Competing Interests
The author has no competing interests to declare.
References
Akbulut, G and Artvinli, E. 2011. “Effects of Turkish
railway museums on cultural tourism.” Procedia –
Social and Behavioral Sciences, 19: 131–138. DOI:
https://doi.org/10.1016/j.sbspro.2011.05.115
Al-Aklabi, A, Al-Khulaidi, AW, Hussain, A and
Al-Sagheer, N. 2016. “Main vegetation types and
plant species diversity along an altitudinal gradient
of Al Baha region, Saudi Arabia.” Saudi Journal of
Biological Sciences, 23(6): 687–697. DOI: https://
doi.org/10.1016/j.sjbs.2016.02.007
Almarshoud, AF. 2016. “Performance of solar resources
in Saudi Arabia.” Renewable and Sustainable
Energy Reviews, 66: 694–701. DOI: https://doi.
org/10.1016/j.rser.2016.08.040
Al-Robai, SA, Mohamed, HA, Howladar, SM and
Ahmed, AA. 2017. “Vegetation structure and
species diversity of Wadi Turbah Zahran, Albaha
area, s
outhwestern Saudi Arabia.” Annals of
Agricultural Sciences, 62(1): 61–69. DOI: https://
doi.org/10.1016/j.aoas.2017.04.001

Art. 17, page 13 of 15

Alves, S. 2017. “The Sustainable Heritage of Vernacular
Architecture: The Historic Center of Oporto.”
Procedia Environmental Sciences, 38: 187–195. DOI:
https://doi.org/10.1016/j.proenv.2017.03.105
AlYahya, S and Irfan, MA. 2016. “Analysis from the new
solar radiation Atlas for Saudi Arabia.” Solar Energy,
130: 116–127. DOI: https://doi.org/10.1016/j.
solener.2016.01.053
Arandelovic, B. 2015. “Graz, UNESCO City of Design and
Historical Heritage.” Cities, 43: 78–91. DOI: https://
doi.org/10.1016/j.cities.2014.11.014
Aste, N, Angelotti, A and Buzzetti, M. 2009. “The influence of the external walls thermal inertia on the
energy performance of well insulated buildings.”
Energy and Buildings, 41(11): 1181–1187. DOI:
https://doi.org/10.1016/j.enbuild.2009.06.005
Blazquez, J, Fuentes-Bracamontes, R, Bollino, CA and
Nezamuddin, N. 2018. “The renewable energy
policy Paradox.” Renewable and Sustainable Energy
Reviews, 82: 1–5. DOI: https://doi.org/10.1016/j.
rser.2017.09.002
CDOS, C.d.o.s.i.S.A. 2008. “Central department of ststics &
information in Saudi Arabia, environmental s tatics.”
Retrieved 15th July 2012, from: http://www.cdsi.
gov.sa/geostat/env/cat_view/40---/134--/154--.
Coccolo, S, Pearlmutter, D, Kaempf, J and Scartezzini,
J-L. 2018. “Thermal Comfort Maps to estimate the
impact of urban greening on the outdoor human
comfort.” Urban Forestry & Urban 
Greening,
35: 91–105. DOI: https://doi.org/10.1016/j.
ufug.2018.08.007
Cuccia, T, Guccio, C and Rizzo, I. 2016. “The effects of
UNESCO World Heritage List inscription on tourism destinations performance in Italian regions.”
Economic Modelling, 53: 494–508. DOI: https://doi.
org/10.1016/j.econmod.2015.10.049
Dimache, A, Wondirad, A and Agyeiwaah, E. 2017. “One
museum, two stories: Place identity at the Hong
Kong Museum of History.” Tourism Management,
63: 287–301. DOI: https://doi.org/10.1016/j.
tourman.2017.06.020
Duraj, M, Marschalko, M, Niemiec, D and Yilmaz,
I. 2016. “Monuments of the Czech Republic on
the UNESCO World Heritage Site List and their
Significance for Geotourism.” Procedia Engineering,
161: 2265–2270. DOI: https://doi.org/10.1016/j.
proeng.2016.08.826
Fokaides, PA and Kalogirou, SA. 2011. “Application
of infrared thermography for the determination
of the overall heat transfer coefficient (U-Value)
in building envelopes.” Applied Energy, 88(12):
4358–4365.
DOI:
https://doi.org/10.1016/j.
apenergy.2011.05.014
Ghosh, A and Neogi, S. 2018. “Effect of fenestration geometrical factors on building energy consumption
and performance evaluation of a new external solar
shading device in warm and humid climatic condition.” Solar Energy, 169: 94–104. DOI: https://doi.
org/10.1016/j.solener.2018.04.025

Art. 17, page 14 of 15

Aldossary: Application of Urban Sustainable Design Strategies for Development and
Rehabilitation of Al-Qahad Heritage Village

Gospodini, A. 2004. “Urban morphology and place identity in European cities: Built heritage and innovative
design.” Journal of Urban Design, 9(2): 225–248. DOI:
https://doi.org/10.1080/1357480042000227834
Gravari-Barbas, M. 2018. “Tourism as a heritage
producing machine.” Tourism Management
Perspectives, 26: 5–8. DOI: https://doi.org/10.1016/j.
tmp.2017.12.002
Groissböck, M and Pickl, MJ. 2018. “Fuel-price reform
to achieve climate and energy policy goals in Saudi
Arabia: A multiple-scenario analysis.” Utilities
Policy, 50: 1–12. DOI: https://doi.org/10.1016/j.
jup.2017.12.004
Huo, X, Yu, ATW and Wu, Z. 2017. “A comparative
analysis of site planning and design among green
building rating tools.” Journal of Cleaner Production,
147: 352–359. DOI: https://doi.org/10.1016/j.
jclepro.2017.01.099
Hwang, KH. 2014. “Finding Urban Identity through
Culture-led Urban Regeneration.” Journal of

Urban Management, 3(1): 67–85. DOI: https://doi.
org/10.1016/S2226-5856(18)30084-0
Jansen-Verbeke, M and van Rekom, J. 1996.
“
Scanning museum visitors.” Annals of 
Tourism
Research, 23(2): 364–375. DOI: https://doi.
org/10.1016/0160-7383(95)00076-3
Kerr, S, Johnson, K and Weir, S. 2017. “Understanding community benefit payments from renewable
energy development.” Energy Policy, 105: 202–211.
DOI: https://doi.org/10.1016/j.enpol.2017.02.034
Kumar, PA. 2015. “Overview of Natural Stones as an
Energy Efficient and Climate Responsive Material
Choice for Green Buildings.” Implementing Campus
Greening Initiatives, 27–35. Springer.
Latif, E, Tucker, S, Ciupala, MA, Wijeyesekera, DC,
Newport, DJ and Pruteanu, M. 2016. “Quasi steady
state and dynamic hygrothermal performance of
fibrous Hemp and Stone Wool insulations: Two
innovative laboratory based investigations.” B
 uilding
and Environment, 95: 391–404. DOI: https://doi.
org/10.1016/j.buildenv.2015.10.006
Luo, S, Li, H, Mao, Y and Yang, C. 2018. “Experimental research on a novel sun shading & solar
energy collecting coupling device for inpatient
building in hot summer and cold winter climate
zone in China.” Applied Thermal Engineering,
142: 89–99. DOI: https://doi.org/10.1016/j.
applthermaleng.2018.06.081
Mersal, A. 2016. “Sustainable Urban Futures: Environmental Planning for Sustainable Urban Development.”
Procedia Environmental Sciences, 34: 49–61. DOI:
https://doi.org/10.1016/j.proenv.2016.04.005
Motealleh, P, Zolfaghari, M and Parsaee, M. 2018. “Investigating climate responsive solutions in vernacular
architecture of Bushehr city.” HBRC Journal,
14(2): 215–223. DOI: https://doi.org/10.1016/j.
hbrcj.2016.08.001
Ortega, J, Vasconcelos, G, Rodrigues, H and Correia,
M. 2018. “Assessment of the efficiency of traditional
earthquake resistant techniques for vernacular

architecture.” Engineering Structures, 173: 1–27. DOI:
https://doi.org/10.1016/j.engstruct.2018.06.101
Perini, K and Rosasco, P. 2016. “Is greening the building envelope economically sustainable? An analysis
to evaluate the advantages of economy of scope of
vertical greening systems and green roofs.” Urban
Forestry & Urban Greening, 20: 328–337. DOI:
https://doi.org/10.1016/j.ufug.2016.08.002
Plevoets, B and Sowińska-Heim, J. 2018. “Community initiatives as a catalyst for regeneration of
heritage sites: Vernacular transformation and its
influence on the formal adaptive reuse practice.”
Cities, 78: 128–139. DOI: https://doi.org/10.1016/j.
cities.2018.02.007
Ramli, MAM, Twaha, S and Al-Hamouz, Z. 2017.
“Analyzing the potential and progress of distributed generation applications in Saudi Arabia: The
case of solar and wind resources.” Renewable and
Sustainable Energy Reviews, 70: 287–297. DOI:

https://doi.org/10.1016/j.rser.2016.11.204
Rehman Khan, SA, Qianli, D, SongBo, W, Zaman, K and
Zhang, Y. 2017. “Travel and tourism competitiveness
index: The impact of air transportation, railways
transportation, travel and transport services on international inbound and outbound tourism.” Journal
of Air Transport Management, 58: 125–134. DOI:
https://doi.org/10.1016/j.jairtraman.2016.10.006
Salah Ouf, AM. 2001. “Authenticity and the sense of place
in urban design.” Journal of Urban Design, 6(1): 73–86.
DOI: https://doi.org/10.1080/13574800120032914
Sodoudi, S, Zhang, H, Chi, X, Müller, F and Li, H. 2018.
“The influence of spatial configuration of green
areas on microclimate and thermal comfort.” Urban
Forestry & Urban Greening, 34: 85–96. DOI: https://
doi.org/10.1016/j.ufug.2018.06.002
Stathopoulos, T, Alrawashdeh, H, Al-Quraan, A,
Blocken, B, Dilimulati, A, Paraschivoiu, M and
Pilay, P. 2018. “Urban wind energy: Some views on
potential and challenges.” Journal of Wind Engineering
and Industrial Aerodynamics, 179: 146–157. DOI:
https://doi.org/10.1016/j.jweia.2018.05.018
Stylianou-Lambert, T. 2011. “Gazing from home:
Cultural tourism and art museums.” Annals of

Tourism Research, 38(2): 403–421. DOI: https://doi.
org/10.1016/j.annals.2010.09.001
Su, R, Bramwell, B and Whalley, PA. 2018. “Cultural
political economy and urban heritage tourism.”
Annals of Tourism Research, 68: 30–40. DOI: https://
doi.org/10.1016/j.annals.2017.11.004
Sung, CY and Park, C-B. 2018. “The effect of site- and
landscape-scale factors on lead contamination of
leafy vegetables grown in urban gardens.” Landscape
and Urban Planning, 177: 38–46. DOI: https://doi.
org/10.1016/j.landurbplan.2018.04.013
Van Truong, N and Shimizu, T. 2017. “The effect of
transportation on tourism promotion: Litera
ture review on application of the Computable
General Equilibrium (CGE) Model.” Transportation
Research Procedia, 25: 3096–3115. DOI: https://doi.
org/10.1016/j.trpro.2017.05.336

Aldossary: Application of Urban Sustainable Design Strategies for Development and
Rehabilitation of Al-Qahad Heritage Village

Weckel, M and Wincorn, A. 2016. “Urban conservation: The northeastern coyote as a flagship species.”
Landscape and Urban Planning, 150: 10–15. DOI:
https://doi.org/10.1016/j.landurbplan.2016.01.006
Yung, EHK, Zhang, Q and Chan, EHW. 2017. “Underlying
social factors for evaluating heritage conservation
in urban renewal districts.” Habitat International,
66: 135–148. DOI: https://doi.org/10.1016/j.
habitatint.2017.06.004

Art. 17, page 15 of 15

Zeayter, H and Mansour, AMH. “Heritage conservation ideologies analysis – Historic urban Landscape
approach for a Mediterranean historic city case
study.” HBRC Journal.
Zhai, Z and Previtali, JM. 2010. “Ancient vernacular a
rchitecture: characteristics categorization
and energy performance evaluation.” Energy
and Buildings, 42(3): 357–365. DOI: https://doi.
org/10.1016/j.enbuild.2009.10.002

How to cite this article: Aldossary, NA. 2018. Application of Urban Sustainable Design Strategies for Development and
Rehabilitation of Al-Qahad Heritage Village. Future Cities and Environment, 4(1): 17, 1–15. DOI: https://doi.org/10.5334/fce.55
Submitted: 27 August 2018

Accepted: 31 October 2018

Published: 03 December 2018

Copyright: © 2018 The Author(s). This is an open-access article distributed under the terms of the Creative Commons
Attribution 4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

Future Cities and Environment, is a peer-reviewed open access journal published by
Ubiquity Press.

OPEN ACCESS

