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ABSTRACT 

One of the most important modern approaches used in urban development to achieve the 
principles and requirements of sustainability is the biophilic concept. There is a high recognition 
of the social and environmental benefits of connecting people with nature. Within the framework 
of the Kingdom of Saudi Arabia (KSA)’s endeavor to successfully achieve the 2030 Vision and 
the element of sustainability in urban life in residential neighborhoods, this study aimed to study 
and evaluate the elements of achieving the biophilic approach. Moreover, this study examines the 
biophilic design and planning criteria in the Diplomatic Quarter (DQ) in Riyadh City as a case 
study to determine to what extent the DQ achieves the selected biophilic approach criteria. The 
DQ analysis indicates that the biophilic criteria are highly achieved, which is reflected in the high 
percentage of green areas and parks and the great connectivity with local nature. Also, this study 
confirmed the importance of the biophilic concept in urban planning as a trending approach and 
paved the way to apply the biophilic approach in other urban communities and neighborhoods all 
over KSA.  

Key words: Biophilia; Biophilic Design; Biophilic Planning; Sustainability; Neighborhood; Delphi 
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 الخلاصة: 
من أهم الأساليب الحديثة المستخدمة في التنمية الحضرية لتحقيق مبادئ ومتطلبات الاستدامة مفهوم البيوفيليك. هناك اعتراف  

بنجاح    ٢٠٣٠ية والبيئية لربط الناس بالطبيعة. في إطار سعي المملكة العربية السعودية لتحقيق رؤية  تماعالاج  د ائكبير بالفو
البيوفيليا هدفت هذه الدراسة إلى دراسة وتقييم عناصر تحقيق نهج    السكنية،الحضرية في الأحياء  لحياة  وعنصر الاستدامة في ا

في    بيوفيليالايير التصميم والتخطيط  تبحث هذه الدراسة في مع  ذلك،على    إضافة  . )ة(التخطيط والتصميم المنسجم مع الطبيع
الدبلوماسي لتحدي  (DQ)الحي  الرياض كدراسة حالة  إلى أي مدى يحققفي مدينة  المهذا  معايير    DQد  . يشير  حددةالنهج 

الحي تحليل معايي هذا  أن  كبيرإلى  بشكل  تحققت  قد  البيوفيليك  ينعكس  ر  ما  وهو  للمسالمئولنسبة  ا  في،  المرتفعة  احات  ية 
الكبير مع الطبيعة المحلية. كما أكدت هذه الدراسة على أهمية مفهوم البيوفيليك في التخطيط   تصالالخضراء والمتنزهات والا

ة  الأحياء السكنيياء الحضرية الأخرى في جميع  النهج في المجتمعات والأحهذا  الحضري كنهج شائع ومهدت الطريق لتطبيق  
 .ربية السعوديةكة العالممل يف
 

1. INTRODUCTION  

Over the past decades, the Kingdom of Saudi Arabia (KSA) has undergone a dramatic change in 
terms of its urban environment owing to its booming economy and rapid urbanization, which 
shape a new modern urban form not in keeping with traditions, culture, and environmental 
conditions [1]. To adapt to these changes and achieve sustainability, Saudi Vision 2030 has set 
numerous goals to improve and make the urban environment healthier and more functional with a 
cultural identity [2]. One of these aims is to promote sustainability and provide the residents a 
health system, which represents a significant component in any urban form [3]. 
Here, the biophilic approach seems to be important as a national trend to achieve the different 
areas of sustainability – social, economic, physical, and environmental – in the KSA. This 
approach is considered to be one of the comprehensive approaches applied in most areas, regions, 
and countries, with the aim of achieving sustainability and sustainable development goals 
(SDGs) that most countries worldwide desire to achieve in one way or another. This research 
aims to assess the biophilic approach in urban neighborhoods in Riyadh, considering the 
Depolmatic Quarter (DQ) as a case study.     

2. BIOPHILIC DESIGN AND PLANNING 

Biophilia is a term that emerged in the early 1900s in medical dictionaries. It is defined as an 
innate behavior for the self or an instinctive driving force for survival [4]. “Bio” means 
everything that is organic, and “philia” means extreme or exaggerated love [4]. In other words, 
biophilia is a metaphor for the extended strong relationship between humans and nature which 
resulted from the humans’ life development in various natural environments during the different 
eras of human history. Stephen Kellert and Edward Wilson defined this term as “a set of genetic 
tendencies to the value of nature that have a fundamental role in human well-being, material, 
emotional, intellectual, and moral” [4]. 
With the emergence of the term biophilia, numerous academic and scientific research have been 
conducted to demonstrate the various dimensions of this term: 
First, in the medical dimension, the University of Washington, represented by Dr. Kathleen Wolf, 
has reviewed approximately 2800 academic articles explaining the relationship between the 
green urban spaces and public health and concluded that majority of these scholarly researches 
were from the 1990s to 2000s. This indicates that biophilia has already been a trend since the last 
decade [47]. Moreover, the importance of biophilia in health has been confirmed in numerous 
studies, such as the study published in the British Journal of Sports Medicine, wherein the 
Edinburgh University students were asked to wear electroencephalography caps and walk for 30 
min through many urban areas (shopping areas, parks, green spaces, and busy streets). This study 
measured the general changes in their brains. The results confirmed that while moving into green 
spaces and areas, the students’ brain exhibited higher meditation, lower frustration, and arousal 
[48]. Moreover, a series of experiments have been conducted in the University of Utah. The 
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results of these experiments confirmed that the participants were more creative and responded 
effectively to problem-solving tasks when exposed to scenes of urban green landscape [49]. 
Second, in the economic dimension, there is a long and extensive body of economic researches 
demonstrating the benefits and value of using the natural and biophilic idea. For example, the 
San Francisco government calculated the economic value and benefits bestowed by green spaces, 
parks, and other green areas in 2014, which was around $959 million [50]. Moreover, the study 
by Donovon and Burty (2010), which investigated the economic effects of trees on the value of 
homes in Portland, confirmed that the presence of trees added a great value to homes in Portland 
(around $1.35 billion) [51]. 
Finally, in the urban environment dimension, the importance of the biophilic approach is 
reflected in the context of biophilic design and planning in numerous countries and cities. With 
the development of the biophilia theory, Stephen Kellert, a scientist and a social ecology 
professor at Yale University, coined the term biophilic design and planning in the context of the 
green building movement. He proposed biophilic design and planning as a dimension of 
restorative environmental design [6]. Biophilic design and planning aims to translate and gain 
benefits from the environment in urban design and planning based on the enhancement of 
integration and interest between people and nature in a systematic and active way [7].  
Biophilic design and planning consists of the interactions of four main scientific areas: 
environmental aesthetics, human psychology, environmental planning, and urban design (Figure 
1). These interactions constitute some of the subtopics that make up the scientific scope of the 
theory, namely, environmental preferences, restorative environments, urban aesthetics, and 
sustainable urbanism [8]. 

 
 
 

 
 
 

Fig 1. The four main scientific areas which formed the biophilic design (Source: Author based on [8]) 

 
Biophilic planning and design criteria are classified according to the scale of the building, block, 
street, neighborhood, community, and region. This is the most important classification according 
to the founder of the biophilic concept, Stephen Kellert (Table 1) [45]. 
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Table 1. Use of the scale approach to classify the biophilic planning and design criteria. Source: [45] 

 

 
 

 

The classifications divide the criteria into a group of patterns (14 patterns) organized into three 
main categories: (a) nature in the space, (b) natural analogs, and (c) nature of the space (Table 2) 
[52]. 
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Table 2. Classification of the biophilic planning and design criteria into 14 patterns Source: [52] 

The biophilia concept as an urban perspective exists in numerous countries worldwide. It is 
considered to be a significant solution for improving the quality of life and achieving 
sustainability in residential neighborhoods. For example, Singapore uses the biophilic urbanism 
approach to transform from being a “Garden City” to a “City in a Garden” [41]. Singapore 
achieves this approach using two main strategies: creation of more natural systems between 
buildings in the neighborhoods and creation of natural systems on building facades. Many 
projects and initiatives have fulfilled these two strategies, such as the streetscape plans (creating 
continuous tree canopy above all major roads), park connectors (connecting all major green areas 
with a linear island park network), horticulture park, community gardens, and ABC of water 
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management [41]. Thus, Singapore is currently considered as one of the world’s best example of 
a “biophilic city” [42]. 
Another example is New York, where a study has been conducted to determine the effect of 
biophilic and non-biophilic spaces on workers. In this study, people were interviewed during 
their lunch breaks at four sites: two biophilic (Elevated Acre and Bowling Green) and two non-
biophilic (Pearl Street and Broad Street) spaces in the Manhattan neighborhood [43]. The results, 
in general, indicated that people were more motivated to walk long distances to biophilic spaces 
than to non-biophilic ones [43].  
Moreover, there are many other worldwide case studies applying the biophilic approach in urban 
design and planning to achieve sustainability and improve the quality of life. such as those 
conducted in Chicago, USA, whose government started urban green initiatives with the aim of 
achieving biophilic urbanism [42]; Toronto, Canada, which established many environmental 
programs and strategies to improve the quality of life and achieve biophilic principles [42]; and 
Berlin, Germany, where about 1/3 of the area is a natural habitat area with several biophilic and 
environmental mechanisms [42]. 

3. BIOPHILIC DESIGN AND PLANNING IN SAUDI ARABIA (URBAN PERSPECTIVE) 

With the KSA’s relentless pursuit  of development and achievement of sustainability in various 
national fields, Saudi Vision 2030 came as a roadmap to achieve various development goals to 
make the KSA a world-class country [10]. This vision was based on three main pillars: a vibrant 
society, a thriving economy, and an ambitious nation [2]. The National Transformation Program 
(NTP) emerged from this ambitious vision, which aims to achieve the desired targets of Saudi 
Vision 2030 [11]. The NTP includes 27 government institutions that work as Vision Realization 
Programs (VRPs) and consists of eight main themes [10]. This study aimed to contribute to the 
achievement of the second theme, which reflects the improvement of living standards and safety 
(Table 1). 

Table 3. The strategic objectives of the second theme of the National Transformation Program (NTP) 

NTP Theme Strategic Objectives
2. Improve Living Standards and 
Safety 

2.1 Improve the quality of services provided in the cities in KSA. 
2.2 Improve the urban landscape in the cities in KSA. 
1.3 Enhance traffic safety. 
2.4 Reduce all types of pollution. 
2.5 Improve the living conditions of expatriates. 

Source: Author based on [11] 

To achieve the second theme of the NTP, which aims to achieve sustainability in the urban 
environment in the KSA, several initiatives have been established in this context, such as 
Humanizing Cities, Quality of Life Program, and Green Riyadh Project (Figure 2). Humanizing 
Cities is considered as a modern term with the aim of making cities more suitable for people and 
enhancing the friendliness of the city [12]. In other words, Humanizing Cities is an initiative to 
enhance the human dimension in cities through the provision of facilities and activities that 
would make life more attractive and humane [13]. 

Figure 2. The biophilic design as an approach to achieve Saudi Vision 2030 (Source: Author) 
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Although studies on biophilic design in the KSA are scarce, Saudi municipalities are currently 
seeking to use the biophilic concept as an approach to achieve the goals of Humanizing Cities 
and improve the quality of urban life in the cities in the KSA. By applying the biophilic 
approach, local municipalities support the interaction between people and nature and thus 
achieve the principle of sustainability. This leads to the achievement of the idea of human cities 
that are friendly. Riyadh was one of the first cities to apply this approach in its different 
residential neighborhoods, which represent the basic unit of the urban form and the city fabric 
[15] that appeared in the planning and design of the Diplomatic Quarter (DQ). 

4. MATERIALS AND METHODS 

This study aimed to investigate and assess the achievement of the main criteria of the biophilic 
design and planning in Riyadh’s neighborhoods. To achieve this target, the study should answer 
two main questions: (1) What are the most affected biophilic design and planning criteria in 
Riyadh’s neighborhoods? (2) To what extent the DQ in Riyadh achieve the selected biophilic 
design and planning criteria? 
To answer these questions, this study employed two methods. The first question can be answered 
using a questionnaire based on a research workshop employing the Delphi technique. The second 
question assesses the achievement of the biophilic criteria in the chosen study area; it can be 
answered using an on-site observation survey and through a review of the related studies, reports, 
and references. 

4.1. CASE STUDY 

As presented in Figure 3, the DQ, also known as Al Safarat neighborhood in Riyadh, has been 
selected as the study area to analyze the biophilic design and planning criteria. 

 

 
(a) 

 
(b)

Figure 3. The Diplomatic Quarter, DQ); (a) the location of the DQ in Riyadh; (b) the original plan of the DQ (Source: [9]) 

The Diplomatic Quarter is part of Wadi Hanifa. It is located in the southwest area of Riyadh, 
about 12 km from the city center. It covers an area of 800 ha and has 25,000 inhabitants [17] 
(Table 2). Moreover, the DQ encompasses most of the foreign diplomatic embassies and 
missions in the KSA. It is a large residential district, where 22.2% of the land was set aside for 
residential purposes, which includes five sub-residential complexes; the capacity of each of them 
ranges from 3000 to 6000 people [9]. 

Table 4. The key features of the DQ , Riyadh, KSA. Source: [9] 

Location Area Status 
Southwest of Riyadh  

(12 km away from the city center) 
800 ha Built and ongoing 

Population Land use Number of parks 
 

22,000 inhabitants 
- 30.9% Green Areas 
- 22.2% Residential Areas

17 Park 
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 - 16.6% Roads and Streets 
- 14% Embassies uses 
-10.6% Public Services 
- 5.7% Commercial Uses

The study area has been chosen after analyzing the masterplan of Riyadh. This is generally 
because the main biophilic design and planning criteria appear in the DQ. Moreover, many 
detailed criteria were considered in choosing the DQ as the study area for this study, such as the 
following: 

 The DQ represents a reflection of one of the most important policies and implementing 
procedures of the strategic plan of Riyadh City 2030, which enables the creation and 
establishment of new suburbs that apply the new planning patterns, considering the 
environmental dimension. Conversely, the DQ represents a different design for the 
neighborhoods in Riyadh City [15]. 

 The DQ represents a comprehensive modern model of urban patterns of the neighborhoods 
in Riyadh. These patterns are of four main types: (a) grid pattern; (b) rectangular pattern 2 * 
2 km; (c) traditional pattern; and (d) cul-de-sac pattern [19] (Figure 5). The DQ is an 
example of the fourth pattern; it was planned with high-quality urban design guidelines. 
 

Figure 4. The patterns of the neighborhoods in Riyadh City (Source: Author) 

4.2. DATA COLLECTION AND DATA ANALYSIS 

The following section is devoted to the data collection and analysis used in this research. This 
section includes two areas of concerns. First is to identify the most important Biophilic criteria in 
the Riyadh neighborhoods and the second is to assess the Biophilic Criteria in the Diplomatic 
Quarter (DQ), Riyadh as the case study of this research.  

4.2.1. IDENTIFY THE MOST IMPORTANT BIOPHILIC CRITERIA IN THE 
NEIGHBORHOODS IN RIYADH 

In the first stage of data analysis, the Delphi technique was employed to select the most 
important biophilic criteria affecting the urban environment of Riyadh residential neighborhoods. 
In general, the biophilic design and planning criteria differ in terms of their division and 
classification from country to country and from an expert to another. This study employed a 
research workshop consisting of specialists and experts in the field, with the aim of reviewing all 
these classifications and the sub-branches thereof and merging some of them to achieve a set of 
integrated standards.  
The Delphi technique is one of the most important scientific and academic methods that depend 
on experts to obtain the best possible results [20]. This technique is based on the idea that group 
thinking is much better than an independent thinking. In this technique, questionnaires and 
surveys are sent to a group of experts, and in the light of their answers, new questions are 
identified. Moreover, the rounds are repeated, so that the answer becomes a question for another 
expert. Thus, we obtain the most accurate outcomes from the group of experts, and their 
proposals are reassessed through documentation and amendment of the answers only, without 
meeting of the experts; obtaining a relative agreement of opinion mainly depends on the rotation 
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of the questionnaires. The more selected experts and their diversity are examined, the better and 
more accurate the results [21]. 
After the selection of the experts, the second stage of the Delphi technique is applied by 
conducting workshops through three basic rounds: brainstorming (R1), narrowing down (R2), 
and evaluating (R3). In the first stage (R1), a workshop is conducted between all study 
participants with the aim of choosing a large group of biophilic criteria in general; then, the 
experts add their comments and suggestions and exclude the criteria that are unclear or that have 
more than one interpretation. In the second stage (R2), the experts are asked to refine the criteria 
derived from R1 and choose the appropriate ones to enable Riyadh City to reach the final criteria 
before answering the final questionnaire. In the third stage (R3), a survey is conducted on the 
experts to determine the relative importance of each of the selected criteria in R2 and to identify 
the most important criteria affecting the application of the biophilic approach in Riyadh [22]. 
In this study, 25 experts participated, and they were a highly diverse group: urban planners (3), 
urban designers (5), environmental experts (2), architects (3), and facilities manager (1). All of 
them had experience in urban development and planning in the KSA. Online workshops (due to 
the COVID-19 situation) were conducted to obtain various criteria for the application of the 
biophilic approach in residential neighborhoods in Riyadh. 
Through these workshops, and after the classification in the first stage, the experts found a 
variety of criteria that achieve the biophilic concept in the urban field. These criteria are divided 
broadly into the following: (a) planning criteria, which are concerned with the planning 
dimension in cities, and (b) design criteria, which are concerned with the internal standards for 
the urban design in parts of the cities [23]. The neighborhoods, which are the focus of this study, 
should achieve the biophilic planning criteria as an integral part of Riyadh City, as well as the 
interior biophilic design criteria as part of an urban community. Subsequently, through several 
rounds of discussion, the experts reached to seven biophilic planning and design criteria, which 
consisted of 15 sub-criteria (Table 6), to assess the achievement of the biophilic approach in the 
DQ in Riyadh. 

Table 5. Biophilic planning and design criteria 

*Biophilic Planning and Design Criteria 

Planning 
Criteria 

Nature Outside the Neighborhoods 
Transitional Areas
Tiered Planning Zones
Building Heights and Skyline  

Ecological Corridors Blue and Green Corridors

Ecological Areas 

Surfaces and Green Buildings
Local Gardens
Various Green Areas
Natural Area Inside the Urban Area 

Land Use 

Planning Management 

Waste Management 

Wildlife 
Management 

Selection and Classification 
Prevent and Reduce Damage 
Identify and Control Habitats 
Control Interaction 

Design Criteria 

Building and Space Designs 
Building Designs 

Urban Space Designs 

Landscape Elements 

Paths 
Design
Material

Ecological 
Elements 

Land Cover
Animal Habitats 
Water Features and Elements 
Geological Landforms 
Natural Lighting 

Courtyard Designs

Source: Author – *See the full details and features of these criteria in Appendices A and B 
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The selected criteria have also taken three main considerations: 

 These criteria should be suitable for the nature of the built environment in the residential 
neighborhoods in Riyadh, which may give more importance to some criteria than the others 
or may incorporate some of the sub-criteria into the major ones. 

 The various experiences of the selected experts participating in the workshops, that lead to 
many discussions that ended with the filtering and merging of these criteria. 

 The naturalness of the evaluation of the biophilic design and planning approach in Riyadh in 
general and the DQ in particular, which is considered to be the first urban environment using 
this approach, renders the selection and installation of the criteria used in the measurement 
process different from any of the classifications of the criteria mentioned previously. 

4.2.2. ASSESSING THE BIOPHILIC CRITERIA IN THE DIPLOMATIC QUARTER (DQ), 
RIYADH 

In this study, the second stage of data analysis is the assessment of the selected biophilic criteria 
in the DQ in Riyadh. The achievement of these criteria in the urban environment in this 
neighborhood is investigated (Table 3). 
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Table 6. Assessing biophilic planning and design criteria in the Diplomatic Quarters (DQ) in Riyadh 

Biophilic Planning and Design 
Criteria

Assessing Biophilic Criteria in the Diplomatic Quarters (DQ) in Riyadh 

P
la

n
n

in
g 

C
ri

te
ri

a 

N
at

ur
e 

ou
ts

id
e 

th
e 

ne
ig

hb
or

ho
od

 

Transitional 
Areas 

By analyzing the masterplan of the DQ, transitional areas and edges were 
observed, which allow the separation of the natural environment within 
DQ and the surrounding areas, such as: 

 
The main roads, which have main gates to the DQ neighborhood 

 
The green areas surrounding the DQ neighborhood from the western side 
(Wadi Hanifa) 

Tiered Planning 
Zones 

 
 

 
 
 

   

 

 
According to  Royal Commission for Riyadh City (RCRC), the DQ has many green areas within the urban areas of 
the neighborhood, which are connected to each other and form a green network of natural elements [9]. 

Building Heights 
and Skyline 

  
The maximum height of the buildings in DQ to be 
suitable for the surrounding environment is 18.75 m, 
whereas the minimum building height is 6 m [25]. 
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Biophilic Planning and Design 
Criteria

Assessing Biophilic Criteria in the Diplomatic Quarters (DQ) in Riyadh 

E
co

lo
gi

ca
l C

or
ri

d
or

s 

Blue and Green 
Corridors 

 

  

 
 
The green and blue corridors in the DQ are represented by Wadi Hanifa, which is 
the main view of the neighborhood and reflects the importance of the 
environmental dimension through the presence and alignment of these corridors to 
the residential areas of DQ. 

E
co

lo
gi

ca
l A

re
as

 

Surfaces and 
Green Buildings 

    
Openings in the buildings’ 
elevations are reduced to be 
suitable for the natural 
environment surrounding the 
neighborhood, as well as using 
sunbreaks (facade architecture) 
in some buildings. 
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Biophilic Planning and Design 
Criteria

Assessing Biophilic Criteria in the Diplomatic Quarters (DQ) in Riyadh 

Local Gardens 

 

 

Most of the buildings in the DQ 
neighborhood have a green 
view of local gardens, and all 
these gardens are controlled and 
safe, especially for children. 

Various Green 
Areas 

 

 

   

According to the DQ’s 
original plan, there are 
17 different types of 
parks in the DQ [9]. 
These parks are 
reachable and 
walkable by the 
residents for not more 
than 5 min.  

  

Natural Area 
Inside the Urban 

Area 

There are many natural areas in the DQ neighborhood other than the local and varied gardens, such as rock formation areas and natural environmental 
conservation areas. All these areas are fully integrated and correspond to the original natural environment of the area wherein the DQ was established. 
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Biophilic Planning and Design 
Criteria

Assessing Biophilic Criteria in the Diplomatic Quarters (DQ) in Riyadh 

L
an
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 u
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There are various land uses in the DQ, such as 
green areas (30.9%), residential areas (22.2%), 
roads (16.6%), embassies (14%), public services 
(10.6%), and commercial areas (5.7%) [9]. Mixed 
land use is considered to be one of the most 
important biophilic criteria in terms of achieving a 
diversity of uses within DQ. 
 

 Waste 
Management  

  
 
An Evac system has been installed to collect mixed waste using 14 inlets [23]. 
Moreover, the RCRC has a contract with Averda (a waste and recycling 
company) to sweep the DQ streets and collect wastes [24].  
 
 
 

P
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n
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g 

M
an
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Wildlife 
Management 

Selection and 
Classification 

 

 

 

 

  
  
 
 
  
  

  
Wildlife conservation is 
considered to be one of the most 
important criteria for the 
achievement of the biophilic 
design, which has been achieved 
in the DQ by providing natural 
environments for animals and 
birds in a manner that preserves 
the habitats of these creatures. 

Prevent and Reduce 
Damage 

Identify and Control 
Habitats 

Control Interaction
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Building 
Designs 

    
 

In the DQ, local building materials were used in the 
construction, which are suitable for the local environment. 
These materials include stone, rocks, and mud, which represent 
the local urban character of the area and achieve functional 
suitability. Moreover, the local natural color was used as the 
area’s natural environment, which achieves aesthetic 
suitability. 

Urban Space 
Designs 

 

 

 
 

 
Urban spaces have been designed in the DQ to 
achieve closures and containment, through walls 
and edges, such as the Al-Kindi Plaza design. 
Moreover, landscape, green areas, and seats for 
users were constructed to enhance the feeling of 
comfort, as well as shaded areas for the harsh 
climate. 

 Paths Design 

The Diplomatic Quarter (DQ) uses curved paths in the park area and straight paths in the commercial and embassy areas; the 
shaded area is also used to provide comfort to pedestrians. In addition, different patterns and topographies are employed to 
enhance the feeling of curiosity and exploration, and people are encouraged to cycling due to the design of a separate cycling 
lane, especially in large parks.
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Material 

Stones and woods were used in 
the construction of the paths to 
be suitable for the surrounding 
nature, in addition to shading 
and arcades that fit the 
naturalness of old Arab markets 
in the KSA. 
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Ecological 
Elements 

Land Cover 

Various types of plants with different heights, 
colors, and shapes were placed in the land 
cover. Moreover, non-geometric design 
patterns were used to match the surrounding 
environment. Local vegetation and trees that 
consume less water were also placed in the 
area. 

Animal Habitats 

 There are some habitats (for animals or birds) that 
simulate their original environment, such as the areas 
overlooking the Hanifa Valley in the west of the DQ. 

 Water Features and 
Elements 

 

      

One of the distinctive elements in the DQ is the use of water 
elements in the design of spaces and landscape, where there are 
many fountains, artificial waterfalls, and some rock formations 
through which the water passes. 

(Source: [9]) 
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Geological 
Landforms 

 

   

The surrounding environment is simulated 
by using landforms suitable for this desert, 
such as various rock and stone formations 
with different topographies. 

 

Natural Lighting 

 

    

Natural lighting is considered in many urban spaces and 
buildings, such as skylights, openings, transparent glass walls 
with cantilever, materials such as tents where the sunlight gets 
through, and indoor courtyards, whose spaces are reached by the 
sunlight. A convenient lighting system in the DQ is one of the 
most aesthetic features in its urban design.  

Courtyard 
Designs        

The squares and courtyards are greatly important in the DQ neighborhood, where many activities and events take place throughout the year, especially 
during holidays and other occasions. They represent areas of entertainment and social communication among the district’s inhabitants. Moreover, they 
overlook buildings and facilities with distinctive designs, such as the Al-Tuwaiq Palace Square. There is also Al-Kindi space, which is a popular open 
space in the whole of Riyadh City. It has an area of about 6,080 m2 and a lot of restaurants and sitting areas [17]. 

Source: Author
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4. RESULTS 

In this section, the findings of the two stages of analysis used in this research study are 
discussed. The first part of the results is related to the Delphi technique, which was employed 
in the workshops of experts to identify the various criteria for the biophilic planning and 
design criteria. In the Delphi workshop technique, the experts were asked to choose and 
classify the different biophilic planning and design criteria into the main and sub-criteria to 
measure these chosen criteria in the DQ in Riyadh. Through several rounds of discussion, the 
experts reached to the most effective seven biophilic planning and design criteria, which 
consisted of fifteen sub-criteria that are based on the considerations mentioned in 3.2.1, to 
assess the achievement of the biophilic approach in the DQ in Riyadh. 
The second part of the results is related to the measurement of these criteria in the DQ, in 
Riyadh City. It has been confirmed that the DQ has significantly achieved the criteria for the 
biophilic design and planning approach. This is evidenced by the many features obtained 
from the on-site observation conducted by the auther. The most important remarks are as 
follows: 
First, the DQ analysis revealed that a large number of selected biophilic criteria were 
achieved, especially in the neighborhood’s ability to preserve its identity and the integration 
between its urban environment and the surrounding environment. This is evidenced by the 
use of convenient building materials, such as stone and mud, the use of appropriate colors 
form nature, the presence of some natural formations from the neighborhood’s original 
environment and its surrounding environment, and finally, the use of natural light and 
lighting elements that correspond to Riyadh’s natural environment in general. 
Second, one of the most important basic criteria for the biophilic approach was achieved, 
which is a sustainable green environment. This is evident in the diversity of the public parks, 
gardens, green spaces, and trees and plants used in the landscape; the neighborhood’s 
connection with natural areas, such as Wadi Hanifa; and the use of water elements, such as 
fountains, which increase the sense of comfort for residents in the neighborhood. 
Third is the diversity of the urban environment in the DQ neighborhood from the availability 
of mixed land uses, their integration, and the diversity of residential, recreational, and 
commercial uses; green areas; and public services.  
Finally, the DQ and its urban environment are excellent study areas to learn from, towards a 
transition to sustainable neighborhoods in KSA. This is reflected in the establishment of 
programs and initiatives that aim to achieve sustainability principles, such as the Quality of 
Life Program and the Green Riyadh Project.  
 

5. DISCUSSION 

In this study, the biophilic approach in urban development in Riyadh, KSA, has been 
investigated through an analysis methodology of the various criteria. Such investigation has 
been conducted to enable the application of this development approach in the KSA and to 
measure the criteria in a residential neighborhood in Riyadh, the DQ. From this study, four 
main discussion areas have been determined. 
First, the biophilic approach in urban development is a very significant concept that can be 
applied in urban environments similar to the environment in the KSA. The urban life in the 
KSA has numerous characteristics that make the biophilic approach one of the most 
sustainable solutions. Perhaps, one of the most important characteristics is the ancient history 
of the Kingdom with its religious and tribal dimensions, as well as the dry desert nature, 
which requires specific urban interventions to achieve the elements and requirements for 
sustainability. 
Second, although there are various criteria for the biophilic approach, they can be classified 
into two main groups: planning criteria and design criteria. This study demonstrated the 
importance of both groups when applying the biophilic concept in the urban system in the 
KSA. 
Third, this study, which was conducted in one of the districts of Riyadh to employ the 
biophilic approach, confirmed that the DQ is an excellent study area to learn from, towards a 
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transition to sustainable neighborhoods in KSA. Moreover, this study confirmed the importance of 
this approach, consistent with the other studies. 
Finally, this study discussed the great development programs that aim to achieve 
sustainability principles, such as the Green Riyadh Project and the Quality of Life Program. 
These programs also aim to improve the lifestyle of individuals and families and build a 
society that blends with its members. The Quality of Life Program is considered to be one of 
the 12 most important strategic programs in the KSA with the aim of achieving the goals of 
Saudi Vision 2030 and the idea of sustainability and biophilia. This program also seeks to 
include at least three Saudi cities in the list of the 100 best cities to live in the world by 2030 
[44]. The program mainly depends on the quality of life in terms of two main aspects: 
lifestyle and liveability. From these two aspects, there are 10 main axes. The most important 
of these axes in the application of the biophilic approach are housing, urban design, and 
environment [44]. The third is the Green Riyadh Project, which aims to increase the per 
capita share of the green area with an increase in the percentage of the total green areas. This 
project is considered to be one of the largest projects that achieve the idea of sustainability in 
Saudi Vision 2030, as it aims to plant more than 7.5 million trees throughout Riyadh, in 
addition to the construction of 330 gardens in the neighborhoods, 43 public spaces, 1100 km2 
green belts, and rehabilitation of 272 km valleys and tributaries [29] (Figure 5). 

 

Figure 5. Green Riyadh Project feature maps (Source: [29]) 

 

6. CONCLUSION 

This study aimed to identify the most important criteria of the biophilic approach in urban 
neighborhoods and use them to assess a neighborhood in Riyadh, namely, the Diplomatic 
Quarter (DQ). 
By employing the Delphi technique in this study, the author found that there are many 
different and complex criteria for the application of the biophilic approach in urban 
development. However, these criteria differ, and their importance varies, depending on the 
geographical region in which this concept is applied. Hence, the author conducted a 
workshop, and the participants consisted of experts. They were instructed to classify and 
identifying the criteria that must be observed when applying the biophilic concept in the 
residential neighborhoods in Riyadh. 
Although there are many criteria and standards for the application of the biophilia approach 
in urban design and planning, these multiple classifications of these criteria must be measured 
based on the context and physical urban nature of each country. Thus, for example, the 
criteria that may be important in the United States may not be as important in other countries. 
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The application of the biophilic design and planning approach and the determination of how 
to correctly evaluate it in the KSA will impact the way the governments treat the natural 
environment taking into account sustainability approach. Moreover, the biophilic approach 
facilitates in achieving the sustainability principles and introducing nature into urban 
planning and design, and it is still participating in many programs and projects to achieve 
more urban sustainability in the country. Thus, further research should be conducted to 
evaluate the biophilic approach criteria in different countries and cities. This would enhance 
the understanding of all the dimensions of this sustainable development concept. 
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Appendix A 

Table A1. Biophilic planning criteria features 

Biophilic Planning Criteria Features
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Transitional Areas 

Transitional areas must exist around urban areas to separate and

make functional connections between the outside and inside areas

[30-31].

Tiered Planning Zones 

There should be a natural environment near urban neighborhoods,

such as green corridors, to protect the community from harsh

environmental conditions [32].

Building Heights and Skyline 

The heights of the buildings need to consider the surrounding

environment and natural phenomena, such as bird migration that

follows horizontal and vertical paths [5].

E
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lo
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l 

C
or

ri
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Blue and Green Corridors 

The presence of ecological (blue or green) corridors near the

biophilic urban neighborhoods should be considered. Moreover,

corridors should be connected to each other to prevent habitat

fragmentation and should be easily accessible and have pedestrian

paths and sitting areas with viewing spots [33]. 

E
co

lo
gi

ca
l A

re
as

 

Surfaces and Green Buildings 

Building materials suitable for the surrounding environment should

be used. In some areas, it is preferable to provide green buildings

with green surfaces [32].

Local Gardens 

Majority of the buildings in the neighborhood should overlook

urban spaces (local gardens). These spaces should have a dynamic

and safe cover and provide some elements of visual connection to

each other [34].

Various Green Areas 

The diversity of gardens in the neighborhood should be considered,

with conservation of the identity of the local ecological system.

Moreover, loss of identity and urban personality should be avoided:

(a) therapeutic gardens, which are often linked with health

institutions; (b) educational gardens, which provide external areas

for education and for practice of various activities; (c) enclave

gardens, which should be available in areas with multiple land uses

and wherein numerous activities take place; (d) recreational

gardens, which can achieve functional simulations of natural

elements and the surrounding environment [35]. 

Natural Area Inside the Urban 

Area 

It is preferable to include aspects of the places’ original

environment before the urban construction to preserve the memory

of the place and enhance the link between the inhabitants and the

original environment [36].

L
an

d
 U

se
 There must be diversity in land uses within the neighborhood,

which are not only limited to residential and commercial uses. All

uses must fall within an environmental development framework

that achieves ecological balance and ensures sustainability and

integration.
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Waste Management 

A closed system for the management of household waste,

especially organic, must be provided, as it is considered a habitat

for some unwanted organisms [31].

Wildlife 

Manageme

nt 

Selection and 

Classification
The use of reflective building materials should be avoided for

lighting, and a natural self-system must be installed to get rid of

pollutants on industrial and natural water surfaces. The basic

elements of the habitats in the natural environment surrounding the

urban neighborhood must be provided, and how to separate and

integrate between them and the constant urban development must

Prevent and Reduce 

Damage 

Identify and 

Control Habitats
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Biophilic Planning Criteria Features

Control Interaction be identified [31-37]. 

Source: Author 

Table A2. Biophilic design criteria features 

Biophilic Design Criteria Features
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i Building Designs 

In general, the buildings should achieve aesthetic and functional 

suitability with the surrounding environment by using suitable 

building materials and colors and shades that are similar to the 

surrounding environment.

 Urban Space Designs 

The walls and edges of the spaces should be designed in a way 

that they can support containment and partial closure. Moreover, 

use natural human proportions should be used, especially those in 

nature, such as the golden ratio (1: 1,618) [38]. 
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P
at
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Design 

It is preferable to use curved paths, especially in park areas, and 

use straight paths when needed. It is also necessary to provide 

diversity and change in the scenery along a path to prevent 

boredom and also to use different types of ground cover. In 

addition, it is preferable to provide artificial hills to block the 

visibility in some paths and enhance the feeling of curiosity and 

exploration [5].

Material 

Natural patterns should be preferably used, such as stones and 

woods, as well as natural colors similar to the surrounding local 

environment with regard to diversity. Also, water features, 

especially in park areas, should be provided to allow for 

ecological life through and inside them [5-38]. 
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Land Cover 

Landscape ground covers in varying shapes, heights, and colors 

should be used to provide various habitats. Diversification is also 

preferable between deciduous and evergreen and flowering 

landscape plants at certain times and seasons. Moreover, 

landscapes should be distributed in a simulated nature and not 

according to a specific geometric pattern [5]. 

Animal Habitats 

Simulation of habitat designs, such as indigenous natural habitats 

of target species, is preferable for protection and preservation. It is 

also necessary to provide networks linking the ecological areas in 

the community environment [39].

Water Features and 

Elements 

Water elements with a variety of depths and impact should be 

designed, and there should be diversity in the shape of the edges 

of the water areas between the plant edges and rocky edges. The 

water should be clean, purified, and renewable. The design of the 

water elements should simulate nature and not follow a specific 

geometric pattern. Also, moving water elements, not static ones, 

should be used, such as fountains or artificial waterfalls [40]. 

Geological 

Landforms 

Natural landforms in the surrounding environment should be 

simulated, such as various rock formations [5]. 

Natural Lighting 

An indirect natural dynamic light reflected from natural and 

artificial moving shadows should be provided. There should be a 

variety of shade types between shrubs, pergolas, and hanging 

roofs. Fire should be used as a natural lighting element in a limited 

and safe range as it has natural effects while adding a sense of 

relief [5-38].

Courtyard Designs In the courtyard design, visual communication between the 
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Biophilic Design Criteria Features

courtyard elements and the surrounding environment is a major 

criterion that needs to be applied, in addition to situating these 

courtyards on a high plateau using appropriate natural proportions, 

as well as providing areas for privacy [5].

Source: Author 
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