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Abstract  

This research develops a comprehensive Active Urban Design Framework tailored for Jeddah 

City, addressing the urgent need to combat rising rates of physical inactivity, chronic disease, 

and declining well-being in the urban context. It examines how targeted urban design 

�L�Q�W�H�U�Y�H�Q�W�L�R�Q�V���F�D�Q���D�F�W�L�Y�D�W�H���W�K�H���F�L�W�\�¶�V���V�S�D�W�L�D�O���I�D�E�U�L�F���W�R���S�U�R�P�R�W�H���U�H�J�X�O�D�U���S�K�\�V�L�F�D�O���D�F�W�L�Y�L�W�\�����V�R�F�L�D�O��

cohesion, and healthier lifestyles across all age groups. The study adopts a mixed methods 

approach, beginning with a critical literature review that includes an in-depth analysis of 

internationally recognized Active Design Guidelines from New York City, the United 

Kingdom, and Hong Kong. It further evaluates global and local sustainable city rating 

systems, including LEED and Mostadam, to identify performance-based criteria relevant to 

active, health-oriented environments. This foundation is followed by detailed case study 

analyses of Copenhagen, Barcelona, and Dubai, cities that have pioneered integrated 

approaches to walkability, cycling, transit, and public space design. The proposed framework 

is structured around two main categories: the Active Travel Network and the Active Places 

Network. It identifies seven core domains essential to promoting health and movement in the 

urban context: walkability, Cyclability, connected active travel routes, mixed land use 

planning, public transit, open public spaces, and streets as active places. These elements are 

strategically integrated to support mobility, accessibility, and inclusive public life and aligned 

with the United Nations Sustainable Development Goals (particularly Goals 3 and 11) and 

�6�D�X�G�L���$�U�D�E�L�D�¶�V���9�L�V�L�R�Q�������������X�Q�G�H�U���W�K�H���³�9�L�E�U�D�Q�W���6�R�F�L�H�W�\�´���S�L�O�O�D�U���D�Q�G���4�X�D�O�L�W�\���R�I���/�L�I�H���3�U�R�J�U�D�P����

This framework provides practical guidance for embedding Active Design principles in 

�-�H�G�G�D�K�¶�V���I�X�W�X�U�H���G�H�Y�H�O�R�S�P�H�Q�W�����D�G�Y�D�Q�F�L�Q�J���W�K�H���F�U�H�D�W�L�R�Q���R�I���O�L�Y�D�E�O�H�����S�H�R�S�O�H-centered cities. 
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Active Design, Sustainable Health, Well-Being, Urban development, Jeddah City, Public 

Spaces, Walkability, Physical Activity. 
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Chapter 1: Introduction  

1.1 Research Background  

"A healthy mind in a healthy body", an ancient phrase rooted in Latin, emphasizes the 

profound impact of physical activity on the mind, body, and overall well-being (MacAuley, 

1994). 

A study conducted by Harvard University's Study of Adult Development found that regular 

physical exercise is one of the key factors contributing to aging happily (Vaillant, 2002). 

Similarly, as Jeff Speck stated in Walkable City: How Downtown Can Save America, One 

Step at a Time: "As a fish needs to swim, a bird to fly, a deer to run, we need to walk, not in 

order to survive, but to be happy." (Speck, 2012, p. 50). 

The built environment significantly influences human activity in architecture, urbanism, and 

environmental design. As architects and researchers, we are responsible for creating safe, 

inclusive, and well-designed spaces that encourage and facilitate physical activity for people 

of all ages, at any time and place (Sport England,2023). This includes the three main types of 

physical activity: Necessary, optional, and social (Gehl,2010). 

Designing an environment that promotes continuous physical activity throughout the day can 

help individuals meet the minimum weekly physical activity recommendations set by the 

World Health Organization (WHO, 2020). However, with the rising levels of physical 

inactivity and the increasing prevalence of chronic diseases, many of which are linked to 

sedentary lifestyles (NYC DDC,2010), cities worldwide face significant public health 

challenges (WHO, 2024). Additionally, the shift toward car-dependent cities has further 

reduced opportunities for daily movement (Adhikari et al., 2021). 

To address these issues and promote a healthier, more active lifestyle, various organizations 

worldwide have introduced the concept of Active Design, this approach aims to create built 

environments that encourage physical activity and social interaction within safe, vibrant, and 

engaging spaces (NYC DDC,2010; Sport England, 2023; Arub, 2023). Active design is "the 

integration of architecture and urban planning strategies that support physical activity to 

improve public health outcomes" (NYC DDC, 2010). 

Several cities worldwide have adopted and developed Active Design guidelines, successfully 

integrating them into urban planning frameworks. Research has demonstrated the 
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effectiveness of these strategies in fostering active, healthier communities (MobiliseYourCity 

Partnership, 2024). 

In alignment with the United Nations Sustainable Development Goals (SDGs), particularly 

Sustainable Cities and Communities (Goal 11) and Good Health and Well-being (Goal 3) 

(United Nations, 2025), as well as Saudi Arabia's Vision 2030 pillar of "Vibrant Society" and 

the Quality of Life Program (Vision 2030, 2025), this research aims to explore and analyze 

Active Design guidelines published globally in addition to sustainable cities and communities 

rating systems and urban design theories. Through an in-depth examination of existing 

guidelines and case studies of their implementation, this study will propose a tailored Active 

Urban Design framework for Jeddah, Saudi Arabia, considering its cultural context, climate, 

and urban structure. 

1.2 Research Problem  

The built environment affects users' activities and health; therefore, active design theories 

have been found to increase physical activity and improve the individual's mental and 

physical health (Sport England,2023). There is a lack of information on applying active 

design theories in Saudi Arabia. Meanwhile, physical inactivity in Saudi Arabia is a big issue 

that causes an increase in obesity and the spread of chronic diseases (Saudi Ministry of 

Health, 2025). 

1.3 Research Aim and Objectives 

This study aims to develop an active urban design framework for Jeddah city that is 

culturally, climatically, and contextually appropriate to encourage physical activity and 

enhance physical health and well-being. Several objectives have been identified to achieve 

this aim. 

Research Objectives: 

1. Examine the relationship between urban design, physical activity, and public health, 

highlighting how the built environment influences active lifestyles. 

2. Analyze active design guidelines and sustainable cities and communities rating systems by 

benchmarking global best practices and exploring case studies of their implementation. 

3. Develop an Active Urban Design Framework for Jeddah City 
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4. Explore the active design strategies suitable for Jeddah by validating the applicability of 

the proposed active urban design framework for Jeddah through analysis of global and 

regional case studies. 

1.4 Research Methodology 
This research adopts a mixed methods approach that integrates qualitative and analytical 
techniques to ensure both theoretical depth and practical applicability. The methodology is 
divided into two primary components: an analytical literature review and a comparative case 
study analysis. The analytical literature review helped build the Active Urban Design 
Framework for Jeddah, and the case study analysis helped validate and develop the 
framework. See Figure 1. 

 

Figure 1: Research Methodology: Mixed methods approach. 
Source: The Author 

1.5 Limitations  

1. Data Availability for Case Studies: The study relies on secondary data such as planning 

documents, academic literature, and publicly available datasets.  

2. Design Precedents in Hot-Arid or GCC Cities: A notable limitation is the absence of well-

documented, large-scale active design implementation in hot-arid cities, especially within the 

GCC region. This gap restricts the ability to draw lessons from regional or climatic 

equivalents.  

3. Applicability to Jeddah City: Although the framework is designed specifically for Jeddah, 

it remains theoretical and untested in real-world projects. The absence of pilot 

implementation or empirical validation limits the ability to confirm its practical feasibility 

�D�Q�G���H�I�I�H�F�W�L�Y�H�Q�H�V�V���L�Q���W�K�H���F�L�W�\�¶�V���H�[�L�V�W�L�Q�J���X�U�E�D�Q���I�D�E�U�L�F, which can be studied in future work. 
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1.6 Research organization 
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Chapter 2: Promoting Physical Activity  through Active Urban Design 

This chapter investigates and analytically studies three different references, including the 

different active urban design guidelines, sustainable cities and communities rating systems, 

and books promoting physical activity in the urban spaces, to develop a framework that 

works for Jeddah city to promote sustainable health and wellbeing. 

Active design guidelines have been selected to complement existing global findings and 

sustainable rating systems, which offer structured frameworks for promoting sustainable 

health and physical activity in cities. Furthermore, books, theories, and rating systems were 

examined to explore physical activity strategies in depth, with these combined resources 

collectively used to address the gaps identified in current active design guidelines. See Figure 

2. 

 

 

Active design guidelines will serve as a foundation, guiding and driving the analysis of the 

rating systems, theories, and principles that support the development of an effective active 

urban design framework for the city of Jeddah.  

Urban design is a joined-up activity (Carmona, 2010), and to further investigate the urban 

design principles and strategies that can promote physical activity, in addition to active 

design guidelines and rating systems, this research will analyze several books, theories, and 

design frameworks that offer valuable insights. 

 For example, some urban design theories have been developed to support active travel and to 

provide mixed land use, compact city, and vibrant community. Transit-Oriented 

Development (TOD) integrates land use and transportation planning to create compact, 

  

Books 
and 

Theories 

 
Active Urban 

Design 
Framework 

Sustainability 
Rating 

Systems 

Active 
Design 

Guidelines 

Figure 2: Literature Review Methodology. 
Source: The Author 
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walkable communities centered around transit hubs, promoting sustainable urban growth and 

reducing reliance on private vehicles (Calthorpe, 1993; Dittmar & Ohland, 2004). To further 

enhance connectivity, walkability, and active streets, concepts such as the "15-minute city" 

have been introduced, advocating for urban designs where residents can access essential 

services within a 15-minute walk or bike ride (Moreno et al., 2021). The Global Street Design 

Guide provides comprehensive strategies for designing streets as public spaces that prioritize 

pedestrians and cyclists, fostering vibrant urban environments (NACTO, 2016).  Jan Gehl's 

seminal works, Cities for People and Life Between Buildings, emphasize the importance of 

human-scale design and the quality of public spaces in encouraging social interaction and 

physical activity (Gehl, 2010; Gehl, 2011). Placemaking theory transforms public spaces into 

vibrant, attractive, and functional places by promoting a sense of community, identity, and 

engagement (Project for Public Spaces, 2007). Additionally, the New Urbanism movement 

advocates for the development of walkable, mixed-use neighborhoods that support diverse 

housing options and community-oriented urban design (Congress for the New Urbanism, 

2001). 

Also, many guidelines and policies have been initiated by different institutions to improve 

sidewalks, wayfinding, and outdoor spaces. 

Urban design's impact on physical activity goes beyond health and well-being benefits. 

Active environments also have economic and environmental impact (Sport England,2023), 

see Figure 3. 

 

Figure 3: The benefits of active environments go beyond public health.  

Source: Sport England (2023). 

2.1 Active Design Guidelines  

Active design is an architectural and urban planning approach that integrates physical activity 

into daily routines by creating environments that encourage movement and promote healthier 
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lifestyles (NYC DDC,2010; Sport England, 2023). Spaces and places that encourage physical 

activity are known as active environments (Sport England, 2023). The concept originated 

from growing concerns about lifestyle-related diseases, such as obesity and cardiovascular 

conditions (NYC DDC,2010).  

The origins of active design can be traced to the early 21st century, particularly in the United 

States, where the Active Design Guidelines (ADG) were first published in 2010 by the New 

York City Department of Design and Construction (NYC DDC) in collaboration with various 

health and planning agencies (NYC DDC, 2010). The Active Design Guidelines (ADG) were 

published in response to the rising rates of obesity and chronic diseases in New York City 

(NYC DDC,2010). These guidelines focused on incorporating mixed land use, public 

transportation, walkable streets, cycling network, and accessible open spaces into urban 

planning to foster daily movement (NYC DDC,2010).  

Beyond the US, similar guidelines have been developed in other regions. The UK's Active 

Design Guidance, introduced by Sport England in collaboration with Public Health England, 

emphasizes ten principles that integrate physical activity into urban planning (Sport England, 

2015). In Hong Kong, Arup's Active Design Guidelines were developed as the city's primary 

framework for integrating active design into its dense urban fabric, prioritizing vertical 

connectivity, public space accessibility, and active mobility solutions (Arup, 2020).   

This research will investigate and present these three major active design guidelines, the US, 

UK, and Hong Kong, highlighting their core principles and approaches. 

 

2.1.1 US Active Design Guidelines  

The Active Design Guidelines in the US were first introduced in 2010 by the New York City 

Department of Design and Construction (NYC DDC) in collaboration with the Department of 

Health, the Department of Transportation, and other urban planning agencies. These 

guidelines were developed in response to rising public health concerns, particularly obesity, 

cardiovascular diseases, and physical inactivity. The ADG focuses on using architecture and 

urban planning to encourage daily physical activity by integrating walkable streets, public 

transport use, and accessible public spaces into the built environment (NYC DDC, 2010).  

The US guidelines outline strategies under two main categories: Urban Design: Creating an 

Active City and Building Design: Creating Opportunities for Daily Physical Activity. The 

Urban Design for an Active City section presents 13 active design strategies aimed at 

fostering neighborhoods, streets, and public spaces that encourage active transportation and 
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recreation, such as walking and cycling (City of New York, 2010). The key recommendations 

can be summarized as follows: 

1. Mixed Land Use: Encourage diverse land use to integrate residential, commercial, and 

recreational spaces. 

2. Improved Transit Access: Enhance accessibility to public transportation and transit 

facilities. 

3. Public Space Activation: Design plazas, parks, and open spaces to encourage physical 

activity.   

4. Access to Healthy Food: Improve proximity to grocery stores and fresh food markets. 

5. Pedestrian- and Cyclist-Friendly Streets: Design accessible, pedestrian-friendly streets with 

high connectivity, traffic calming features, landscaping, lighting, benches, and water 

fountains. 

6. Promote Cycling: Create continuous cycling networks and provide safe indoor and outdoor 

bicycle parking to support recreational and commuter cycling (City of New York, 2010). 

 

Figure 4: US Active design guidelines key recommendations. 

Source: The Author 

Active urban design involves a variety of strategies aimed at encouraging healthier lifestyles. 

Studies show that cities with diverse land uses, well-connected street networks, and reliable 

public transportation systems tend to see higher levels of physical activity among their 

residents. By thoughtfully planning the location and layout of parks, playgrounds, and plazas, 

designers can also make recreational spaces more accessible for children and families, 

helping to foster more active communities (City of New York, 2010). 

The US framework covers 13 key topics, as shown in Table 1, each encompassing multiple 

strategies. The author has categorized these topics into six overarching themes based on the 

Mixed Land Use

Improved 
Transit Access

Promote Cycling

Pedestrian- and 
Cyclist-Friendly 

Streets

Access to 
Healthy Food

Public Space 
Activation

Urban Design for 
an Active City 
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key recommendations outlined in the guideline's executive summary. A detailed discussion of 

these topics and strategies will be provided in Section 2.4.   

US ADG has addressed strategies to enhance access to healthy food, to tackle the obesity 

issue in NYC (City of New York, 2010), which will be excluded from this research, as this 

research aims to improve physical activity.  

Table 1: US Active Design Guidelines,2010 

Source: The Author 

US Active Urban Design 

Guidelines ,2010 

A. Mixed Land use 

1.Land use mix 

B. Public transportation 

2.Transit and par king 

C. Public spaces 

3.Parks, open spaces, and 

recreational facilities 

�����&�K�L�O�G�U�H�Q�¶�V���S�O�D�\���D�U�H�D 

5.Public plazas 

D. Walkability 

6.Street connectivity 

7.Traffic calming 

8.Designing pedestrian pathways 

9.Programming streetscapes 

E. Bicycling 

10.Bicycle networks and 

connectivity 

11.Bikeways 

12.Bicycling infrastructure 

 

2.1.2 UK Active design guidelines  

The UK's Active Design Guidelines were developed by Sport England, in partnership with 

Public Health England, in 2015. Then, a second revision was published in 2023 to integrate 

physical activity into urban planning and design. These guidelines aim to create healthier, 



 
 

12 
 

more active environments by embedding movement-friendly principles into both new 

developments and existing urban areas. With growing concerns over physical inactivity and 

its health implications, the UK adopted these guidelines as a proactive strategy to combat 

sedentary lifestyles and promote well-being through design interventions (Sport England, 

2023). The guidelines emphasize ten key principles that encourage walkability, cycling, and 

active public spaces, as well as creating and maintaining activity. Principle 1: Activity for all, 

works as a foundational principle for the other nine principles, which are divided under three 

themes: (Supporting active travel, Active high-quality places & spaces, Creating and 

maintaining activity), see Figure 5. These principles focus on accessibility, connectivity, 

mixed land use, high-quality public spaces, and infrastructure that supports active transport 

modes. The overarching goal is to create environments that increase physical activity to 

improve public health, including physical and mental health, through design-based solutions 

(Sport England, 2023). 

This research will investigate the UK's Active Design Guidelines, analyzing their principles, 

real-world applications, and effectiveness in fostering active urban environments.  

This investigation will draw insights to assess their applicability to Jeddah's urban context 

and how similar strategies could be tailored to enhance walkability and active living in the 

city. 

Figure 5: UK Active Design Guidelines  

Source: Sport England (2023). 
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2.1.3 Hong Kong Active design guidelines 

The Active Design Guidelines for Hong Kong were developed by Arup for the Planning 

Department of the Hong Kong SAR Government in 2020, responding to the city's unique 

urban challenges, including compact high-density living, vertical urbanism, and limited open 

space. Hong Kong's active design strategies prioritize vertical connectivity, compact 

mobility, and integrated public spaces (Arup, 2023). Incorporating active design principles at 

the neighborhood and building scales is essential for promoting physical activity and 

enhancing public health (Arup, 2020).  Hong Kong framework at the neighborhood level 

consists of four topics, each with an active design theme (Arup, 2023). Figure 6 shows the 

four themes with their corresponding strategies, and the author has shown each theme with its 

design domains in Table 2. 

 

Figure 6: HK Active Design Guidelines at the neighborhood level . 

Source: Arub (2025) 

 

Table 2: Hong Kong Active Design Guidelines, 2023 

Source: The Author 

Hong Kong Active Urban Design 

Guidelines, 2023 

A. Active City 

Mixed Land use planning  

Waterfront development  

Natural integration 

Ground marking that encourages walking 
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B. Active destinations 

Inclusive design  

Outdoor Thermal comfort 

Variety of activities 

Opportunities for spontaneous activities 

C. Active walking journey 

Pedestrian friendly environment 

Design feature 

Multi -level pedestrian connection 

Routes with outdoor stairs 

D. Active mobility 

Supporting infrastructure provision  

Expansion of the existing pedestrian and 

cycling network 

Convenient transition to active modes 

 

2.2 Rating systems 

The author will investigate 2 rating systems, the Global and local rating systems. First, LEED 

(Leadership in Energy and Environmental Design) is the leading global rating system, and 

Mostadam is the local rating system in Saudi Arabia. This analysis will focus on how all 

rating systems incorporate principles to promote physical activity and well-being through 

urban design. By comparing these rating systems, the study aims to identify best practices 

and relevant strategies that can be integrated into Jeddah's active design framework.  

2.2.1 LEED v4.1 Rating Systems, USGBC 

LEED (Leadership in Energy and Environmental Design) is a globally recognized green 

building rating system. It offers a certification framework that promotes healthy, energy-

efficient, and cost-effective buildings while delivering environmental, social, and governance 

benefits (USGBC, 2025).  

LEED v4.1 for Cities and Communities defines four distinct rating systems, focusing on both 

new developments and existing urban areas. It offers two certification options: 1. Plan and 

Design, for new cities and communities still in the planning or design phase. 2. Existing: For 
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cities and communities that are more than 75% developed and require strategies to enhance 

sustainability and livability (USGBC, 2025). 

This research will analyze existing cities and communities and the Plan and Design (P&D) 

framework for new communities, analyzing how LEED v4.1 principles can be applied to 

promote active design and enhance urban livability. 

Each rating system includes various credit categories, with Transportation and Land Use 

being key to improving physical activity. highlights only the specific credits within this 

category that can be integrated into Jeddah's active design guidelines to promote physical 

activity and sustainable urban mobility. 

These credits focus on Compact, Mixed-Use, Transit-Oriented Development, Walkability and 

Bikeability, and Access to Quality Transit (USGBC,2019).  

Table 3 highlights only the specific credits within this category that can be integrated into 

Jeddah's active design guidelines to promote physical activity and sustainable urban mobility. 

These credits focus on Compact, Mixed-Use, Transit-Oriented Development, Walkability and 

Bikeability, and Access to Quality Transit (USGBC,2019).  

Table 3: LEED v4.1 rating systems credits that promote physical activity.   

Source: The Author  

LEED v4.1 for Cities and Communities: Existing Cities 

3.Transportation and Land Use   

Compact, Mixed Use and Transit Oriented Development 

Safe, Multimodal Accessibility 

LEED v4.1 for Cities and Communities: Plan and Design 

Communities 

3.Transportation and Land Use   

Compact, Mixed Use and Transit Oriented Development 

Walkability and Bikeability 

Access to Quality Transit 

LEED v4.1 for Cities and Communities: Existing 

Communities 

3.Transportation and Land Use   

Compact, Mixed Use and Transit Oriented Development 

Access to Quality Transit 
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2.2.2 Mostadam for Communities D+C 

Sustainable Buildings developed Mostadam as a comprehensive sustainability rating and 

certification system designed to ensure the long-term sustainability of communities in the 

Kingdom of Saudi Arabia. It addresses a broad range of sustainability challenges relevant to 

the country and aligns with the objectives of Vision 2030. The criteria for sustainable design 

and construction in Mostadam for Communities have been shaped by the goals and objectives 

outlined in Vision 2030 (Sustainable Building, 2023). Mostadam for Communities applies to 

two types of communities: 1. Residential communities, where residential uses make up more 

than 50% of the total Gross Floor Area (GFA), and 2. Mixed-use communities: Where non-

residential uses, such as offices, retail, and leisure, account for more than 50% of the total 

GFA, with at least 25% of the GFA dedicated to residential use (Sustainable Building, 2023). 

Like LEED, Mostadam consists of several categories, with Category 2: Community 

Connectivity and Category 3: Community Well-being being particularly relevant for 

improving physical activity. Table 4 illustrates the applicable credits that can be incorporated 

�L�Q�W�R���-�H�G�G�D�K�¶�V���D�F�W�L�Y�H���G�H�V�L�J�Q���I�U�D�P�H�Z�R�U�N�� 

Mostadam combines mixed land use, walkability, cycling, and public transportation under the 

Community Connectivity category, ensuring that all these domains work together to promote 

connectivity. This integrated approach contrasts with the U.S. and U.K. active design 

guidelines, which treat connectivity as a separate domain with distinct strategies. 

The second category, Community Well-being, focuses on various strategies to enhance the 

quality of life, including: 1. Outdoor comfort, such as shading and materials specifications; 2. 

Active communities, which promote recreational and sports facilities (both indoor and 

outdoor); 3. Provision of open spaces; 4. Access for all, incorporating universal design 

principles like wayfinding and accessibility; and 5. Safe communities, ensuring safety 

measures are in place to protect all users (Sustainable Building, 2023). 

Table 4: Mostadam rating systems credits that promote physical activity. 

Source: The Author 

Mostadam 

5. Community Connectivity 

Local Amenities 

Provision of Parking 

Walkable Public Realm 
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Bicycle Network 

Public Transportation 

6. Community Wellbeing 

Outdoor Comfort 

Active Communities 

Provision of Open Space 

Access for All 

Safe Communities 

2.3 Initial proposed urban active design framework main categories and domains 

The analysis of the Active Design Guidelines and the rating systems emphasizes the 

importance of adopting a holistic approach when designing active cities. Urban design for 

physical activity must address a comprehensive set of categories and domains that work 

together to promote healthier urban lifestyles (NYC DDC, 2010; Sport England,2023; 

Arub,2020; USGBC,2019; Sustainable Buildings,2023). 

To develop the final proposed framework for Jeddah, the author followed a systematic multi-

step process of analysis and refinement. 

2.3.1 Preliminary Framework Development Attempts 

At the beginning of the framework development process, the author analyzed three major 

active design guidelines (UK, US, and Hong Kong), focusing on their core themes and 

domains. This initial approach resulted in a preliminary framework structured around four 

key themes inspired by the Hong Kong ADG: 

1. Active City 

2. Active Transport 

3. Active Streets 

4. Activity Infrastructure 

In this stage, strategies from various guidelines were distributed into these four themes, see 

Table 5 and  

Table 6. However, this classification proved insufficient due to insufficient scientific clarity 

in structuring the domains, as many overlapped and could not be distinctly assigned to 

specific themes. 
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Table 5: Framework development for main themes and domains. 
Source: The Author. 

Theme Domains 
1. Active Mobility / Transportation & 
Walkability 

1.Walkability and Co-location 

2.Active Streets 1.Street Design as places  
3. Active City 1. Mixed land use planning 

2. Activating spaces Parks, open 
spaces, and recreational facilities 

4.Activity infrastructure  
5.Active Building design  

 
Table 6: Framework development for main themes and domains. 
Source: The Author. 

Active Urban Design 
1.Active City 
1.1 Mixed land use planning 
 
1.2 Activating spaces Parks, open spaces, and recreational 
facilities 
1.3 Natural integration 
1.4 Informal sports 
1.5 Formal sport pitches 
1.6 Wayfinding in support of active travel 
1.7 Children play area 
1.7 Lighting 
1.9 School design 
1.10 Plazas Design 
1.11 Multifunctional and flexible spaces 
1.12 Surface materials 
1.13 Facilities (Changing room, drinking fountains .. etc.) 
1.14 paths, running tracks 
1.15 Public arts 
1.16 Road Clouser programs 
1.17 Ancillary infrastructure 
2. Active Transport 
2.1 Walkability and cycling 
2.2 Connectivity  
2.3 Traffic calming 
2.4 Filtered permeability 
2.5 Side walks 
2.6 Wayfinding in support of active travel 
2.7 Cycling routes 
2.8 User journey planning 
2.9 Routes design (Utility, leisure.. 
2.10 Active travel interchange 
3. Active Streets, Street Design as places 
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3.1 Car park 
3.2 Ground floor use and design 
3.3 Streets separation 
3.4 Materials quality 
3.5 Safety 
3.6 Seating design 
3.7 Resilience spaces (Weather adaptation) 
4. Activity infrastructure 
4.1 Maintenance facilities 
4.2 Facilities (Changing room, drinking fountains .. etc.) 
4.3 Provision and maintenance of activity infrastructure 

- Cycling storage 
- -Toilets 
- Signages 
- Seatings 
- Wayfinding 
- Lighting 
- Drinking fountains 
- Changing rooms 
- Dogs facilities 
- E bikes 
- -Way finding apps 
- Wifi  

 
5. Active Building design 

 

A more rigorous analytical exercise was conducted to address this, combining active design 

guidelines and sustainable rating systems to extract key domains that consistently recur 

across the literature (see Figure 7). his exercise resulted in the identification of several 

universally recognized domains and sub-domains. 

Main domains: 

1. Mixed Use and Compact Development (NYC DDC, 2010; Sport England,2023; 

Arub,2023; USGBC,2019; Sustainable Buildings,2023). 

2. Connectivity (NYC DDC 2010; Sport England,2023; Arub,2023; Sustainable 

Buildings ,2023). 

3. Walkability and Cycling (NYC DDC 2010; Sport England,2023; Arub,2020; 

USGBC,2019; Sustainable Buildings ,2023). 

4. Open Public Spaces (NYC DDC, 2010; Sport England,2023; Arub,2023; Sustainable 

Buildings,2023). 

5. Recreational Facilities (NYC DDC, 2010; Sport England,2023; Sustainable 

Buildings,2023). 
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6. Parking and Public Transit (NYC DDC, 2010; Sport England,2023; Sustainable 

Buildings,2023). 

Sub-domains: 

7. Outdoor Comfort (Arub,2023; Sustainable Buildings,2023). 

8. Accessibility and Universal Design (NYC DDC, 2010; Sport England,2023; 

Sustainable Buildings,2023). 

9. Wayfinding Design (NYC DDC, 2010; Sport England,2023; Sustainable 

Buildings,2023). 

10. Natural Integration (NYC DDC, 2010; Sport England,2023; Arub,2023). 

 
Figure 7: Development of the framework key domains. 
Source: The Author. 

 
Figure 8: Developing the framework based on scoring method. 
Source: The Author 
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Then the author tried to divide these domains and subdomains into themes, which are 4, 

inspired by Hong Kong ADG: Active City, Active Transport, Active Streets, and Activity 

Infrastructure.   

Each theme contains some domains, for example, Active city contains Mixed land use in 

addition to Activating spaces (Parks, open spaces, and recreational facilities). At the same 

time, active transport includes walkability and connectivity. 

Attempts to classify these domains under the four Hong Kong themes again revealed 

conceptual challenges. The overlap between city-scale planning and transport-related 

domains made it difficult to separate categories into distinct themes. For example, 

walkability, connectivity, and mixed-use development simultaneously serve both citywide 

planning and transportation objectives. 

To resolve this complexity, the author was inspired by the UK Active Design Guidelines' 

categorization approach, which emphasizes two overarching categories. Accordingly, the 

framework was restructured into: Active Travel: includes Mixed land use & compact city, 

Connected Active Travel Routes, Walkability & Cycling, in addition to Parking & Public 

Transit. The second category is Active Destinations & Streets: includes Open Public spaces 

& Recreational facilities and Streets as active places, as shown in Table 7. 

Table 7: Initial Proposed Urban Active Design Framework. 
Source: The Author 
Initial Proposed Urban Active Design Framework 
Category Domain 

Active Travel 

Mixed land use & compact city 
Connected Active Travel Routes 
Walkability & Cycling 
Parking & Public Transit 

Active Destinations & Streets 
Open Public spaces & Recreational facilities 
Streets as active places 

 

The author then developed the framework's detailed structure, including its strategic 

components and implementation mechanisms. However, the process remained complex and 

challenging during the strategy formulation phase. Specifically, domains such as Cyclability 

and walkability presented considerable overlap, encompassing extensive and interrelated 

strategies. While some guidelines and rating systems combine them under a single domain, 

others treat them as distinct categories, further complicating the classification process. 
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To overcome these challenges and establish a clear, evidence-based structure, the author 

elected to adopt a single reference as the foundational basis to guide the development of the 

framework. In parallel, an extensive review and analysis of relevant books, theories, and 

academic literature were conducted to deepen the understanding of each domain and its 

intersections with other components of active design. 

The UK Active Design Guidelines (ADG) were selected as the primary reference, primarily 

due to their recent update and re-issuance in 2023. They offer more contemporary content 

than the US guidelines and a more comprehensive and detailed structure than the Hong Kong 

guidelines. 

The methodology involved constructing an alignment table where the UK ADG served as the 

core reference, and domains from other international guidelines and rating systems were 

systematically mapped against it. Simultaneously, strategies for each domain were examined 

and supplemented through an in-depth analysis of relevant literature, theories, government 

documents, and research studies, as illustrated in Table 8. This alignment exercise validated 

the inclusion of each domain, facilitated a coherent framework structure, and ensured that the 

proposed framework is evidence-driven and contextually adaptable. While the overarching 

category names were inspired by the Hong Kong framework, the purpose, structure, and 

domain classifications were primarily shaped by the UK ADG. The final set of detailed 

strategies and implementation mechanisms thus represents the outcome of a comprehensive, 

multi-source synthesis process. 

2.3.2 Final Framework Structuring  

To develop the final proposed active design framework for Jeddah, the author will adopt the 

UK Active Design Guidelines (ADG) as the primary reference.  

The UK ADG has been selected for its recency, clarity, and comprehensive principles and 

strategies. Building upon the UK ADG's themes and key domains, Table 8 will present a 

comparative analysis between the UK guidelines and other international active design 

guidelines and rating systems. This approach will identify similarities, differences, and 

potential enhancements, ensuring the integration of best practices and supporting the 

development of an evidence-based, contextually appropriate framework for Jeddah's urban 

planning. 
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Table 8: Active urban design guidelines and urban rating systems analysis that encourage 

physical activity.  

Source: The Author 

Active Design Guidelines Rating Systems 

UK US Arub LEED Mostadam 
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Based on the comparison shown in Table 5, two main categories are discussed: Active Travel 

Network to discuss city-level strategies, and Active Places to discuss strategies at the space 

level. 
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Category 1: Active Travel Network 

Active travel or mobility has been recognized as a key category in active design guidelines 

worldwide, specifically in the UK and Hong Kong active design guidelines (Sport England, 

2023; Arub, 2023). 

Active travel involves moving from place to place through physically engaging means, such 

as walking or cycling (Active Travel Group, 2025; Cambridge Dictionary,2025). A method 

that exercises the body, rather than traveling using a vehicle with an engine, such as a car 

(Cambridge Dictionary,2025). 

A network of public spaces is the infrastructure of streets, squares, parks, water features, 

recreation areas, sidewalks, and cycle paths. The network should be linked to people's target 

points in everyday life. Target points are the main places people stay or seek out in everyday 

life, such as home, school, work, and attractions (Network of Public Spaces, 2019). 

In the UK, active design guidelines emphasize walkable communities as a main domain that 

discusses walkability and cycling as core components of active travel (Sport England, 2023). 

Similarly, in Hong Kong, walkability and cycling fall under the broader category of active 

mobility (ARUB, 2020). LEED also has defined one combined domain for walkability and 

Cyclability (USGBC, 2019). While US active design guidelines and Mostadam rating system 

has defined a separate domain for walkability and others for cycling (NYC DDC, 2010; 

Sustainable buildings, 2023), given that cycling networks, paths, and infrastructure require 

distinct strategies from walkability as noticed in UK Cycle Infrastructure Design (2020), this 

research will define 'Walkability' and 'Cyclability' as separate domains. 

In the UK, two other domains, connectivity and mixed land use, are also categorized under 

active travel, as they directly support active commuting (Sport England, 2023). LEED v4.1 

rating system similarly incorporates mixed land use and access to quality transit within its 

transportation and land use criteria (USGBC, 2019). The US ADG shows that connectivity 

and land use are two distinct domains that foster active travel (NYC DDC, 2010). Hong Kong 

ADG also discusses land use planning and activity clusters, but under the theme of an active 

city (ARUP, 2023). Meanwhile, Saudi Arabia's MOSTADAM sustainability rating system 

identifies connectivity as a primary category, grouping Local Amenities (land use), walking 

and cycling, public transport, and parking under it (Sustainable buildings, 2023). As a result, 

this research will include 'Connectivity' and 'Mixed land use' as two main domains under the 

category of Active travel network. 

ARUP has further refined the active mobility category by introducing the concept of 

'Convenient Transition to Active Modes' and 'the infrastructure provision', highlighting the 
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integration of public transportation with active mobility and supporting infrastructure for 

public transit (ARUP, 2023). US ADG has defined one domain for transit and parking (NYC 

DDC, 2010). In contrast, the Mostadam rating system separates two domains for parking and 

public transportation (Sustainable Buildings, 2023). The rating system LEED also integrates 

multimodal accessibility and access to public transit under Transportation and Land Use 

(USGBC, 2019). As a result, this research will integrate the public transit domain as the last 

domain of the Active Travel Network category. 

Therefore, Active Travel Network will be the first primary category in the proposed 

framework, emphasizing the ability to walk and cycle. 

Several key domains support active travel, making it a primary focus of this framework. 

These include: 

1. Walkability (NYC DDC, 2010; Sport England, 2023; Sustainable Buildings,2023; 

USGBC,2019; ARUB,2025). 2. Bikability (NYC DDC, 2010; Sport England, 2023; 

Sustainable Buildings,2023; USGBC,2019; ARUB 2023). 3. Connectivity (NYC DDC, 2010; 

Sport England, 2023; Sustainable Buildings,2023). 4. Mixed land use (NYC DDC, 2010; 

Sport England, 2023; Arub,2023; Sustainable buildings,2023; USGBC,2019), since some 

research has shown a strong correlation between access to public transportation and increased 

physical activity, as transit use often involves walking or cycling to reach bus stops, train 

stations, or subway entrances (Rundle et al., 2007; Ewing, 2009; De Bourdeaudhuij et al., 

2003; Edwards, 2008; Wener & Evans, 2007), therefore 5. Public transit (NYC DDC, 2010; 

Sport England, 2023; Sustainable Buildings,2023; USGBC,2019) will be the fifth domain 

under the active travel category. See Table 9. 

Category 2: Active Places 

The second category will focus on public spaces where people spend time, engage in 

activities, and socialize. The term "place" is used because it refers to a portion of an area or 

location designated, available for, or being used by someone (UN-Habitat, 2024).  

Public places include open spaces and urban facilities. Additionally, public spaces can 

include streets, reinforcing the idea that streets are not just for mobility but also serve as 

spaces for social interaction and community engagement (UN-Habitat, 2013&2024; Glaser et 

al., 2014). 

Active design guidelines worldwide categorize these spaces in various ways: The US 

introduced three domains for public spaces 1. Parks, open spaces, and recreational facilities, 

2. Children's play area and 3.Public plazas (NYC DDC,2019). The UK defines them as 
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"Active, High-Quality Places & Spaces," encompassing open spaces, streets, including 

activity spaces, natural integration, children's play areas, accessibility, and wayfinding, 

investigating their quality and weather resilience (Sport England, 2023). It categorizes them 

into three principles: 1. Network of multifunctional open spaces, 2. High-quality streets and 

spaces, 3. Providing activity infrastructure (Sport England, 2023). 

Hong Kong ADG uses "Active Destinations" as a broad category to include open spaces and 

waterfront developments (Arub,2023). MOSTADAM includes two domains under the 

Community Well-being category: Open Spaces and Active Community, the latter focusing on 

recreational facilities (Sustainable buildings,2023). As shown in Table 8. 

Therefore, the second category will be active places, encompassing spaces where people 

gather to sit and relax, interact and socialize, walk or cycle, play, and engage in physical 

activities. These spaces contribute to community well-being and encourage active lifestyles 

by providing accessible and well-designed movement and social engagement environments. 

Open public spaces, including parks, children's play areas, waterfronts, beaches, etc. (UN-

Habitat, 2024). Recreational areas and others (Network of Public Spaces, 2019) will be 

categorized as a single primary domain (UN-Habitat, 2024). 

Streets as active places will be the second category to discuss: streets, squares, plazas, and 

more (UN-Habitat, 2024; Network of Public Spaces, 2019). 

While outdoor comfort, accessibility, inclusivity, safety, infrastructure, and natural 

integration are essential to creating effective walking and cycling routes and open spaces, 

they will be introduced as strategies to be integrated within specific domains. These domains 

include Walkability, Cyclability, and open public spaces, ensuring that these spaces are 

conducive to active mobility and provide a comfortable, accessible, and safe environment for 

all users (NYC DDC, 2010; Sport England, 2023; Sustainable Buildings,2023; USGBC,2019; 

UN-Habitat, 2024). See Table 9. 

The initial proposed urban active design framework's main categories and domains will be 

further investigated and developed in Chapter 3: Active Urban Design Framework for Jeddah 

City. 
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Table 9: Initial Proposed Urban Active Design Framework Main Categories and Domains 

Source: The Author 

Initial Proposed Urban Active Design Framework �± Jeddah City 

Category Domain 

Active Travel Network 

 

Walkability 

Cyclability 

Connected active travel routes 

Mixed Land Use 

Public Transit 

Active Places Network 
Open public spaces   

Streets as active places 

 

Chapter 3: Active Urban Design Framework for Jeddah City will explore each category, its 

domains, and corresponding strategies in detail. This section will thoroughly investigate how 

urban design can foster physical activity, supported by various urban design theories, books, 

guidelines, rating systems, and academic papers. The aim is to present a comprehensive 

understanding of how these elements contribute to promoting physical activity and creating 

healthier, more active urban environments. The analysis will integrate the best global 

practices and evidence-based strategies to ensure the framework is grounded in well-

established urban design principles. 
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Chapter 3: Active Urban Design Framework for Jeddah City  

Based on the proposed framework in Table 9, this research will provide a detailed discussion 

of each domain and its corresponding design strategies. The analysis will include relevant 

strategies, supporting theories, and case studies from around the world, demonstrating how 

Active Design principles have been successfully implemented in different urban contexts. 

This comprehensive approach ensures that the proposed framework aligns with Jeddah's 

environmental, cultural, and planning conditions, while drawing from global best practices to 

develop effective and adaptable Active Design strategies. 

3.1 Active Travel 
�&�L�W�L�H�V���V�K�R�X�O�G���S�U�L�R�U�L�W�L�]�H���³�V�R�I�W���P�R�E�L�O�L�W�\�´�����Z�D�O�N�L�Q�J���D�Q�G���F�\�F�O�L�Q�J�����R�Y�H�U���F�D�U���G�H�S�H�Q�G�H�Q�F�\�����*�H�K�O����

2010). As discussed in section 2.3 Initial proposed urban active design framework main 

categories and domains, Active travel involves moving from place to place through 

physically engaging means, such as walking or cycling (Active Travel Group,2025; 

Cambridge Dictionary,2025). 

Several key domains will be explored in detail to support active travel modes (Walkability 

and cycling) based on Table 9: Initial Proposed Urban Active Design Framework Main 

Categories and Domains. These domains include: 

1. Walkability 

2. Cyclability 

3. Connected active travel routes 

4. Mixed Land Use 

5. Public Transit 

3.1.1 Walkability  

The term walkability refers to the potential of a built environment to promote active bodily 

everyday mobility in the general population (Bucksch et al., 2014). 

Promoting walkability as a key measure helps bring people into the public space, reduces 

congestion, and boosts the local economy and interactions. A vibrant street life encourages 

people to walk or cycle around, and walkability helps reduce automobile reliance. It thus 

alleviates congestion, air pollution, and resource depletion issues, and pedestrians provide the 

city with incredible vibrancy (UN Habitat, 2024). 

According to Sport England (2023), a city should be accessible within 800 meters, while Jan 

Gehl (1987) suggests a 5 km reachability. Additionally, Transit-Oriented Development 

(TOD) recommends that a city should be reachable within a 10-minute walk, equivalent to 
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800 meters. The 15-Minute City concept, introduced by Carlos Moreno (2024), expands on 

this idea by advocating for urban environments where residents can access essential services 

within a 15-minute walk or bike ride. A study conducted in Jeddah further supports this 

guideline, emphasizing that the city's current planning supports a 10-minute walkability to 

daily amenities (Khalil & Mady, 2024). 

Although many references and research have proved the acceptable distance for walking, this 

is not an absolute truth, because what is acceptable will always be a combination of distance 

and the quality of the route. If comfort is low, the walk will be short, while if the route is 

interesting, rich in experience, and comfortable, pedestrians forget the distance and enjoy 

experiences as they happen. (Gehl, 2010). 

Continuous (Sport England,2023; Sustainable Buildings,2023) and direct sidewalks should be 

provided (Sport England,2023) on both sides of the roads, covering at least 85% of the 

pedestrian network (Sustainable Buildings, 2023). 

Research advises making sidewalk widths consistent with their use (Sport England,2023; 

NYC DDC,2010; Ewing,2009). Sidewalks should be wide enough to safely accommodate a 

range of pedestrian users, while not so wide as to feel empty. The needs of people with 

strollers, wheelchairs, or luggage should be considered (NYC DDC,2010) 

According to USGBC (2019), sidewalks should be at least 3 meters wide in retail or mixed-

use blocks, while all other sidewalks must have a minimum width of 1.5 meters to ensure 

pedestrian accessibility and comfort. In comparison, Mostadam recommended dedicating a 

pedestrian walkway at least 1.8 meters wide (Sustainable Building, 2023). 

Pavements play an important role in pedestrian comfort and sidewalk quality. It is important 

for walking surfaces to be even and non-slip (Gehl, 2010). 

As a result of the above analysis, Strategy W1: Provide high-quality, continuous, wide 

sidewalks. 

1. Sidewalks should be provided on both sides of the roads, covering at least 85% of the 

pedestrian network. 

2. Pedestrian walkway to be at least 1.8 meters wide 

3. Pedestrian pathways should be surfaced with even and slip-resistant materials. 

Incorporating buffer zone between vehicles and pedestrian can increase walking (Boarnet et 

al., 2025), create a buffer zone to separate pedestrians (NYC DCC,2010; Ewing,2009) and 

active travel activity (NYC DCC,2010) from moving vehicles using trees (Sport 

England,2023; NYC DCC,2010; Ewing,2009), street furniture,  and other sidewalk 
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infrastructure (NYC DCC,2010; Ewing,2009). Buffer zones can increase Accessibility for 

users with impaired vision or hearing (NYC DCC,2010). 

For streets with a speed limit of less than 15 km/h, segregation of pedestrians is not required. 

However, protected walkways should be implemented for streets with higher speed limits to 

ensure pedestrian safety by providing clear separation from roadways (USGBC,2019). 

Surface materials should be employed to clearly define spaces, distinguishing between areas 

for active travel and vehicle use. This can be achieved through changes in carriageway 

materials, such as transitioning from tarmac to paving and by introducing level changes 

through raised tables and continuous footways, supported by appropriate give-way markings 

(Sport England,2023). 

As a result of the above analysis, Strategy W2: Separate Pedestrians from Moving Vehicles 

1. Create a physical buffer zone between pedestrian paths and vehicular roads (with speed 

limits above 15 km/h). 

2. Use elements like trees, landscaping, or barriers to establish a protective buffer zone. 

3. Define pedestrian and active travel paths from vehicles, through using different materials, 

levels, and colors.  

Pedestrians experience the ground level of buildings, making it a crucial part of the building 

design for residential and commercial areas. The ground floor of buildings is called the plinth 

(Glaser et al., 2016). See Figure 9. 

 

Figure 9: Street Plinth  

Source: Glaser et al. (2016). 

Appropriate ground-floor uses with attractive frontages (Sport England,2023; USGBC,2019) 

animate a street, helping to make it a place (Sport England,2023), as it can increase 

walkability (Glaser et al., 2016). Gehl Architects (1998 & 2000) and Glaser et al.(2016) have 

identified some guidelines that support designing an attractive street plinths, such as 
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establishing ground-floor functions that invite the public (shops, cafes, restaurants and other 

active components), to ensure a minimum of 10 doorways per 100 m of façade in order to 

create life and variation at eye height and additionally to reduce ground-floor rent in order to 

secure small units sharply. Providing visual transparency via open windows and façades can 

significantly improve the attractiveness of the plinth (Glaser et al., 2016). 

As a result of the above analysis, Strategy W3: Design an attractive street Plinth. 

1. Ensure visual transparency via open windows and façades. 

2. To ensure a minimum of 10 doorways per 100 m of façade. 

3. Provide outdoor cafes on sidewalks. 

Infrastructure Provision supports increasing the frequency and duration of walking (NYC 

DCC,2010; Ewing,2009; Sport England,2023). Provide (NYC DCC,2010; Sport 

England,2023; The Essex Design Guide, 2018) and maintain (Sport England,2023, The Essex 

Design Guide, 2018) infrastructure which supports and enables active travel (NYC 

DCC,2010; Sport England,2023), such as seating (NYC DCC,2010; Sport England,2023; The 

Essex Design Guide, 2018; Gehl,1987) public toilets, drinking fountains (NYC DCC,2010; 

Sport England,2023; The Essex Design Guide, 2018), changing spaces, secure cycle parking, 

signage, and lighting (Sport England,2023). Accessible and strategically placed seating 

encourages people to linger within an area while supporting individuals undertaking active 

journeys (Sport England,2023; Richmond Group of Charities, 2021). See Figure  for the high 

line project in NYC. According to recent studies, the installation of exterior lighting along 

streets and outdoor paths has been linked to higher levels of path use (Street Design Manual, 

2020; Ewing, 2009; NYC DDC,2010; Painter, 1996). 

 

 

 

 

Figure 10: Provide infrastructure such as benches to support increased frequency and duration 

of walking - The high line park, Manhattan. 

source: Nast (2025) 

As a result of the above analysis, Strategy W4: Provide active travel supporting 

infrastructure. 
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1. Provide seating. 

2. Provide Exterior Lighting. 

3. Provide Wayfinding and signages. 

4. Provide public toilets, drinking fountains, and changing spaces. 

5. Provide cycle parking. 

 

Figure 11:Sign showing a 15 min walking-distance zone, London, England. 

Source: Baykal (2015). 

Incorporating trees on streets and sidewalks can provide shade and visual interest (NYC 

DDC,2010). Trees and other landscape features help create more attractive sidewalks and 

streets, offering shade during the summer months, and serve as a natural buffer between 

pedestrians and vehicular traffic. (Ewing, 2009; Larsen et al., 2009; NYC DOT, 2020.; 

Arnold, 1993; NYC DDC, 2010). LEED v4.1 (USGBC, 2019) states that at least 40% of 

sidewalks and bike lanes should be shaded through trees or other locally appropriate shading 

solutions.  

According to the MOSTADAM rating system, at least 20% shading must be provided along 

pedestrian walkways and bicycle paths on at least one side of the street, with shaded refuge 

areas available every 100 meters (Sustainable buildings, 2023). 

In addition to trees, buildings and shading structures can effectively provide shade. Buildings can 

contribute through arcades, awnings, and cast shadows, while freestanding structures, such as shade 

shelters at intersections and transit stops, offer additional protection. Moreover, vertical wind and 

solar screens, including walls and lattices, are effective shading elements. Implementing these 

strategies enhances pedestrian and cyclist comfort (USGBC, 2019). La Rambla Street in Barcelona is 

an excellent example of incorporating trees and cafés; see Figure 12. 



 
 

35 
 

As a result of the above analysis, Strategy W5: Provide shaded active travel routes. 

1. Provide shading for at least 40% of walking routes. 

2. OR Provide shading for at least 20% of routes and shade refuges every 100m. 

3. Provide shading elements using (Trees, buildings, and shading structures or others). 

 

Figure 12: Trees and cafes in LA rambla street, Barcelona.  

Source: Lowenstein (2022). 

Accessibility for all is crucial when designing for pedestrians; street design should ensure an 

accessible pedestrian crossing at every street intersection and every 100m along streets with a design 

speed > 40 km/h (Sustainable Buildings,2023). 

Ensure pedestrian safety through enhanced pedestrian crossings (Sustainable Building, 2023; 

Sport England,2023; Glaser et al., 2014), both at mid-block and at intersections,  techniques 

for improving pedestrian crossings include installing a full median, refuge islands, and clear 

markings in the middle of wide streets (Ewing, 2009; NYC DOT, 2020; NYC DDC, 2010; 

Zegeer et al., 2002; Bowman & Vecellio, 1994). 

Curb-free pedestrian access should be facilitated by pedestrian ramps (at least 1.8 meters 

wide with a slope of less than 10%) or vehicle speed humps with a flat top of at least 1.8 

meters wide. For roads with a design speed exceeding 40 km/h, pedestrian crossings must be 

at least 3 meters wide and marked to enhance visibility and safety (Sustainable Building, 

2023). 

To further improve crossing safety, crossing walkways should integrate some elements such 

as stop signs (Sustainable Building, 2023), zebra-marked crosswalks, traffic lights 

(Sustainable Building, 2023; Glaser et al., 2014), traffic hills, and roundabouts (Glaser et al., 

2014). Additionally, truncated dome detectable warning surfaces should be installed on curb 

�U�D�P�S�V���W�R���D�O�H�U�W���Y�L�V�X�D�O�O�\���L�P�S�D�L�U�H�G���S�H�G�H�V�W�U�L�D�Q�V�����I�R�O�O�R�Z�L�Q�J���$�'�$���J�X�L�G�H�O�L�Q�H�V�������������������2�¶�/�H�D�U�\���H�W��

al., 1996; Sustainable Building, 2023). 
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Pedestrian crossings should be maintained at grade level whenever possible, as pedestrian 

overpasses and underpasses are generally discouraged to promote physical activity and 

walkability (NYC DDC, 2010; Power, 2024; Sustainable Building, 2023). 

Exceptions should be made only in exceptional circumstances, such as when pedestrians must 

cross major highways, where underpasses or bridges become necessary solutions (Glaser et 

al., 2014) to enhance pedestrian and cyclist safety (SABRINA Project Partners & Rozi, 

2022). Traffic calming measures can also promote walking and street crossing and help 

maintain the human scale of city streets (NYC DDC,2010). 

To support this, roads should be designed with the minimum practical width and the fewest 

number of lanes necessary. Narrower roads naturally reduce traffic speeds and shorten 

pedestrian crossing distances, creating safer and more inviting environments for pedestrians 

(NYC DOT, 2010; Fitzpatrick et al., 2001; Gattis & Watts, 1999; Huang et al., 2004; Ewing, 

2009; NYC DDC, 2010; Zegeer et al., 2002). In addition, physical design interventions can 

further enhance safety and walkability, including Vertical deflections, such as raised 

intersections or raised pedestrian crossings at stop-controlled or other low-speed locations. In 

addition to low-speed intersection treatments, there are traffic diverters, roundabouts, and 

mini-traffic circles (Ewing, 2009; NYC DOT,2020). 

 

Figure 13: Median refuge islands reduce crossing distances and improve pedestrian 

experiences - Broadway, Manhattan . 

Source: NYC DDC (2010). 

As a result of the above analysis, Strategy W6: Ensure accessible and safe pedestrian crossing. 

1. Provide a pedestrian crossing at every street intersection. 

2. Provide pedestrian crossings every 100m along streets with a design speed > 40 

km/h. 

3. Install median refuge islands and clear mid-block crossings. 
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4. Ensure curb-free access with pedestrian ramps (with a slope of less than 10%) or 

vehicle speed humps (with a flat top of at least 1.8 meters wide). 

5. Mark crossings clearly with zebra markings, traffic lights, and stop signs. 

6. Integrate traffic calming measures like traffic diverters and raised intersections. 

7. Maintain at-grade crossings; use overpasses or underpasses only when necessary. 

8. Install detectable warning surfaces on curb ramps for visually impaired users. 

Accessibility and universal design are crucial when designing walking routes (Sustainable 

Buildings,2023; UN-Habitat, 2024; Gehl,2010).  

Key interventions include tactile walking surface indicators (TWSIs) such as detectable 

warning surfaces, detectable edges, and directional indicators to guide visually impaired 

individuals. In addition, audio signals at traffic intersections should be provided to assist deaf 

and visually impaired users, enhancing safety and navigation throughout the pedestrian 

network (Sustainable Buildings, 2023). 

As a result of the above analysis, Strategy W7: Ensure accessible and inclusive walking 

routes. 

1. Use tactile walking surface indicators (TWSIs). 

2. Use audio signals for the hearing-impaired, especially at traffic signals. 

3.1.2 Cyclability  

One-way bike lanes must have a minimum width of 1.5 meters, while two-way bike lanes 

should be at least 2.5 meters wide to ensure safe and efficient cycling infrastructure. 

(USGBC,2019; Cycle Infrastructure Design (LTN 1/20), 2020). See Figure 14: Dynamic 

Kinetic envelope of . 

Designated bicycle-specific crossings can organize and manage the movements of 

pedestrians, cyclists, and motorists at busy intersections (NYC DDC,2010). 

 

Figure 14: Dynamic Kinetic envelope of cyclists.  

Source: Cycle Infrastructure Design (2020) 
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As a result of the above analysis, Strategy B1:Provide safe and appropriate bike lanes. 

1. One-way bike lanes must have a minimum width of 1.5 meters, while two-way bike lanes 

should be at least 2.5 meters wide. 

2. Designate bicycle-specific crossings. 

Bike lanes should be separated from vehicle lanes (US, UK, MOSTADAM, LEED; Cycle 

Infrastructure Design (LTN 1/20), 2020)), separation can be in the form of floor markings 

(USGBC,2019) or physically (NYC DDC,2019; Sport England, 2023; Sustainable 

building,2023; USGBC,2019; Cycle Infrastructure Design (LTN 1/20), 2020)). 

Bike lane separation from vehicle streets is required for streets with a speed limit exceeding 

15 km/h (USGBC,2019). Physically segregated cycling routes is recommended (NYC 

DDC,2019; Sport England, 2023; Cycle Infrastructure Design (LTN 1/20)) especially on 

busier streets (Cycle Infrastructure Design (LTN 1/20), 2020; NYC DDC,2019) and major 

bicycle routes (NYC DDC,2019) and for roads with speed limits more than 30 km/h 

(USGBC,2019), using bollards, planters or other physical barrier(Cycle Infrastructure 

Design (LTN 1/20)) .adding a buffer between bicyclists and cars increases riders' confidence 

in biking as a safe and comfortable transportation choice (Pucher et al., 2009). Bicycle paths 

can also be located between a sidewalk curb and a parking lane (NYC DOT,2020). 

As a result of the above analysis, Strategy W2: Separate Cycling routes from Moving 

Vehicles. 

1. Separate cycling routes from moving vehicles using clear floor markings or physical 

�E�D�U�U�L�H�U�V���W�R���H�Q�V�X�U�H���F�\�F�O�L�V�W�V�¶���V�D�I�H�W�\���D�Q�G���Y�L�V�L�E�L�O�L�W�\�� 

2. Provide physically segregated cycling routes on busy streets with speed limits exceeding 

30 km/h by incorporating elements such as trees, bollards, parking lanes, or raised curbs. 

 

Figure 15: Physically separated bicycle lanes from vehicles.  

Source: NYC DDC (2010) 
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Cycle routes can serve various functions within the network: primary routes connecting major 

trip generators, secondary routes linking local centers, local access routes to streets and 

attractions, and long-distance or leisure routes for extended travel (UK Department for 

Transport, 2020). 

As a result of the above analysis, Strategy W3: Design the cycling network with various 

cycling route types. 

1. Provide Utility cycling routes. 

2. Provide leisure cycling routes. 

The surface material of cycling lanes should be hard, smooth, even, durable, permeable, and 

safe under all weather conditions, such as Asphalt. Materials like brick and stone are 

generally discouraged, as they can create uneven surfaces and compromise cyclist safety (UK 

Department for Transport, 2020). 

As a result of the above analysis, Strategy W4: Design cycling lanes with high-quality 

appropriate material. 

1.Use Hard, smooth, and even surfaces. 

2. Bike lane materials should be durable, permeable, and weather-resistant. 

Where on-street bicycle lanes are positioned next to car parking without physical separation, 

conflicts between cyclists and opening car doors should be minimized by providing wide 

Figure 17:kerb-segregated cycle track. 
Source: UK Department for Transport (2020) 

Figure 16:Cycle Lane incorporating light 
segregation with flexible wands. 
Source: UK Department for Transport (2020) 
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parking lanes, ideally up to 3 meters, to create a safer buffer zone (NYC DDC, 2010). See 

Figure 18. 

 

Figure 18: Bike lanes and Vehicle Parking Separation.  

Source: NYC DDC (2010). 

As a result of the above analysis, Strategy W5: Separate bicycle lane from car parking. 

1. Separate bicycle lane from car parking using floor marking. 

2. Physically Separate bicycle lane from car parking on busy streets. 

LEED v4.1 (USGBC, 2019) states that at least 40% of bike lanes should be shaded through 

trees or other locally appropriate shading solutions. In comparison, Mostadam recommends 

having a minimum of 20% shading cover provided to bicycle paths on at least one side of the 

street, along with shade refuges every 100m (Sustainable Buildings, 2023). 

As a result of the above analysis, Strategy W6: Provide shaded bike lanes. 

1. Provide shading for at least 40% of bike lanes. 

2. OR Provide shading for at least 20% of bike lanes and shade refuges every 100m. 

3. Provide shading elements using (Trees, buildings and shading structures or others). 

To improve bicycle accessibility, install bicycle rails, also known as "runnels," along outdoor 

stairways. These ramps allow cyclists to easily walk their bicycles up or down stairs without 

carrying them (NYC DDC,2019; Saris Infrastructure, 2024). Bicycle runnels are commonly 

found in bike-friendly cities worldwide, especially at transit stations and public stairways 

adjacent to cycling infrastructure (Saris Infrastructure, 2024). See Figure 19.  
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As a result of the above analysis, Strategy W7: Construct bicycle rails along outdoor 

stairways. 

1. Incorporate bicycle rails, "runnels" alongside outdoor staircases. 

2. Implement bicycle runnels at transit stations and public stairways adjacent to major 

cycling infrastructure. 

 

Figure 19: Bicycle runnel. 

Source: Saris Infrastructure (2024). 

Safe and secure cycle parking should be provided at all locations, with special consideration 

for larger and adapted cycles and trikes (Sport England, 2023). To encourage increased 

bicycle use in cities, indoor and outdoor bicycle parking must be made available, offering 

adequate opportunities for cyclists to park either along their route or at their final destination 

(NYC DDC,2010). 

In addition, 100% shading cover must be provided for all bicycle parking areas, ensuring 

protection and comfort (Sustainable Buildings, 2023). For all projects, short-term bicycle 

storage should be within 30 meters walking distance from any main entrance, while long-

term bicycle storage must be within 30 meters of any functional entry point; both types of 

storage must be easily accessible to all building users (USGBC, 2019). See Figure .  

As a result of the above analysis, Strategy W8: Provide Bicycle storage and parking. 

1. Incorporate safe, secure, and shaded bicycle parking at key destinations. 

2. Incorporate safe, secure, and shaded bicycle parking along cycling routes. 

3. Position parking within 30 meters of the main entrances. 

4. Provide long-term parking within 30 meters of any functional entry. 

5. 100% shading cover must be provided for all bicycle parking. 
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The provision and maintenance of basic amenities and cycling supporting infrastructure, such 

as public toilets, changing spaces, secure cycle parking, seating, signage, lighting, and 

drinking fountains, can significantly increase the number and diversity of users within a 

locality (The Essex Design Guide, 2018; Sport England, 2023). 

Additional facilities like bike maintenance stations and water fountains further support 

cyclists' needs and encourage more frequent cycling activity (Sport England, 2023). See 

Figure , Figure  and Figure . 

Furthermore, Furthermore, shaded rest areas for cyclists should be provided every 1,500 meters, 

ideally located at intersections or other natural stopping points, to enhance comfort and usability 

(Sustainable Buildings, 2023). 

As a result of the above analysis, Strategy W9: Provide cycling supporting infrastructure. 

Figure 20: Cycle parking located in a prominent location and 

designed to be part of the public realm (Croydon, London). 

Source: Sport England (2023). 

Figure 21:Bicycle-specific signals help to coordinate the 

movements of pedestrians, bicyclists, and motorists.  

Source: NYC DDC (2010). 
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1. Provide adequate lighting for cycling. 

2. Install accessible public toilets at regular intervals along major cycling paths. 

3. Provide changing facilities near cycling hubs. 

4. Place seating at rest points along cycling routes. 

5. Install clear and informative signs for wayfinding, safety instructions, and facility 

locations. 

6. Ensure the availability of drinking fountains along cycling networks. 

7. Provide shaded rest stops approximately every 1,500 meters, especially at intersections or 

natural stopping points. 

8. Install basic maintenance stations equipped with tools and pumps at strategic locations. 

 

Figure 23: Direct, segregated, and well-lit cycle routes provide safe connections (Pebble Mill, 

Birmingham) 

Source: Sport England (2023). 

Recently, numerous cities have implemented various city bicycle systems, allowing users to 

borrow or rent bicycles from designated stands or depots. The aim is to promote cycling by 

facilitating short urban trips and offering a collective bicycle service, eliminating the need for 

individuals to purchase, store, or maintain their bicycles (Gehl, 2010), and to increase access 

Figure 22: Active Travel supporting facilities (Bike 

maintenance and water fountain- Ladybower Lake, Derbyshire. 

Source: Sport England (2023). 

 



 
 

44 
 

to bicycles for both city residents and visitors (Pucher, Dill, & Handy, 2010). The Vélib 

system in Paris is an excellent example of a bicycle rental system (Gehl, 2010). See Figure 

24. 

 

Figure 24: Vélib system �± Lyon, France. 

Source: Gehl (2010). 

As a result of the above analysis, Strategy W10: Implement Public Bicycle Sharing Systems. 

1. Develop Public Bicycle Rental Systems. 

2. Implement bicycle rental stations at key locations. 

3.1.3 Connected Active Travel Routes 

Connectivity is essential for encouraging active travel for all ages by creating a network of 

interconnected, continuous routes (NYC DCC,2010; Sport England,2023). 

A comprehensive network of safe, high-quality, and easily identifiable active travel routes 

should link key destinations and provide feeder routes to residential areas. This network 

should offer a variety of clearly signed paths catering to all potential and existing users, 

including choices between busy and quiet routes (Sport England, 2023) and leisure and 

utility -focused options (Sport England, 2023; UK Department for Transport, 2020). The 

network should minimize conflicts between transport modes (Sport England, 2023). See 

Figure 25. 

Pedestrians should be provided with high-quality (Sport England, 2023), direct, and well-

connected routes (NYC DDC, 2010; Sport England, 2023), including sidewalks of 

appropriate width (NYC DDC, 2010). US ADG also advised creating bicycle and pedestrian 

routes to parks and public spaces that are safe and visible (NYC DDC, 2010). 
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Figure 25:Public space network and connections for pedestrians and cyclists.  

Source: Network of Public Spaces (2019). 

As a result of the above analysis, Strategy C1: Establish a Comprehensive, Interconnected Network of 

Continuous Active Travel Routes. 

1. Provide an Interconnected Network of Continuous Active Travel Routes. 

2. Connect destinations with active travel routes 

3. Provide safe active travel routes to open spaces. 

US active design guidelines advise avoiding long continuous blocks, keeping block sizes 

relatively small by creating a grid with intersections every 60 to 90 meters within the block 

(NYC DCC,2010).  LEED v4.1 also advises limiting urban block lengths to a maximum of 

250 meters. Ensuring interconnectivity for blocks exceeding this length by incorporating 

through-connections, skywalks, or alleys (USGBC, 2019). According to LEED v4.1 Cities 

and Communities: Plan and Design Communities, and Mostadam rating system, projects 

should ensure an intersection Density of at least 54 intersections per square kilometer to 

enhance walkability and accessibility (USGBC, 2019; Sustainable buildings, 2023), or a 

Connectivity Index of 1.4 or greater (Sustainable buildings, 2023). The Intersection Density 

is the number of intersections (including dead ends) in a given area (km2). At the same time, 

the Connectivity Index measures how well streets are linked and is defined as the number of 

street links divided by the number of nodes and link ends (including cul-de-sacs and sharp 

curves), see Figure and Figure . 
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Figure 27: Example of Connectivity Index 

calculations. 

Source: Sustainable Buildings, 2023 

Based on Table 10��the Connectivity Index provided in the US ADG differs significantly from 

the standards set by rating systems. Therefore, LEED and Mostadam will be used as 

reference benchmarks.  

Table 10: Intersection density  

Source: The Author 

Rating System Intersection Density 

US ADG 123 �± 280 intersections/km2 

LEED v4.1 Cities and 

Communities: P&D at least 54 intersections/km2 

MOSTADAM 

 

As a result of the above analysis, Strategy C2: Provide a small block size. 

1. Provide intersection density of 54 intersections/km2. 

2. Or Connectivity Index of 1.4 or greater. 

The choice of leisure and utility routes should be provided (Sport England,2023; Cycle 

Infrastructure Design (LTN 1/20), 2020). Utility routes, which are convenient, quick, and 

reliable, should be direct, segregated on main streets, and connected to quieter streets. In 

contrast, leisure routes can be less direct for fun, interest, and relaxation. Leisure routes can 

include nature, art, heritage trails, and recreational horse-riding routes with off-road links and 

bridleways (Sport England,2023). 

 

Figure 26: Examples of intersection densities 

within an area of 1 km2  

Source: Sustainable Buildings, 2023 



 
 

47 
 

As a result of the above analysis, Strategy C3: Provide the choice of leisure and utility routes. 

1. Develop Direct, Segregated Utility Routes for Everyday Travel 

2. Create Leisure-Oriented Routes that Promote Enjoyment and Well-Being. 

Prioritize pedestrian Over vehicles (Sport England,2023; Power, 2024), At junctions, 

crossings and other points where active travel interacts with vehicle traffic, active travel 

routes should be direct, clear, safe and prioritized (Sport England,2023), to prioritize 

pedestrian, avoid creating pedestrian overpasses (NYC DCC,2010; Power, 2024; Sustainable 

Building,2023) and underpasses that force walkers to change levels (NYC DCC,2010; 

Sustainable Building,2023), where at-grade crossings are possible (Sustainable 

Building,2023). Maintaining a constant sidewalk level is consistent with the Americans with 

disabilities act (ADA) requirements (NYC DCC,2010). Pedestrian bridges do not promote 

walkable, livable communities or enhance road safety for drivers and cyclists. Separating 

pedestrians from the street reinforces the dominance of motor vehicles (Power, 2024) and, in 

the case of existing over- and underpasses, increases visibility to enhance a sense of safety 

(Gehl, 1987). 

While some studies have identified overpasses and underpasses for routes intersecting with 

roads that have high annual average daily traffic (AADT) as safe pedestrian and cycling 

solutions (SABRINA Project Partners & Rozi, 2022), yet they are not recommended for 

promoting active travel (NYC DCC, 2010; Power, 2024; Sustainable Building, 2023). 

As a result of the above analysis, Strategy C4: Prioritize pedestrians over vehicles. 

1. Active travel routes should be direct, straightforward, safe, and prioritized at 

junctions, pinch points, and crossings. 

2. Avoid creating overpasses and underpasses for active travelers. 

3. Provide visible overpasses and underpasses on highways.  

To promote active travel, enable interchange between active modes and onward public 

transport. Active travel networks should facilitate seamless connections to public transport, a 

topic that will be explored further in the public transit domain 03.1.5 Public transit (Sport 

England, 2023). 

As a result of the above analysis, Strategy C5: Provide a connection between active travel 

networks and public transport. 

1. Connect the active travel network with public transport stations and stops 

2. Enable easy and safe interchange between active modes and onward public transport 

3. Provide cycling storage at public transport stations. 
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Safety is crucial when designing active travel routes, exterior lighting, and natural 

surveillance can enhance safety (Sport England,2023; UK Department for Transport, 2020). 

Active building frontages with doors and windows can provide the necessary natural 

surveillance. Suppose routes pass through dark or secluded open spaces where adding 

lighting, natural surveillance, or other enhancements is not feasible. In that case, alternative 

routes should be offered to ensure the network remains accessible, including during nighttime 

and winter (Sport England,2023). 

As a result of the above analysis, Strategy C6: Provide a Safe active travel network. 

1. Provide Exterior lighting 

2. Provide Natural surveillance through the building's frontage 

Accessibility should be considered when designing active travel routes (Sustainable 

Buildings,2023; UN-Habitat, 2024; Gehl,2010). Wayfinding and signage should be 

incorporated for pedestrians and cyclists with appropriate size and tailored for all users, 

including children and disabled people with disabilities. It should be concentrated at key 

network nodes and the point of decision (Sport England,2023). Digital wayfinding through 

mobile applications can be implemented by incorporating stencil-painted numbers, colors, or 

lines on pathways that correspond with the signage for improved navigation (Sport 

England,2023). Provide maps featuring landmarks, street names, and key destinations. These 

maps should be forward-facing (rather than North-oriented) and include a clear "You Are 

Here" marker (Sustainable Building,2023). Additionally, signage should display distances or 

estimated walking times to major destinations (Sport England,2023; Sustainable 

Building,2023). Wayfinding can be an effective tool in open spaces to promote physical 

activity and encourage children to explore their surroundings. For example, the Kidlington 

Zoo Trails project in Oxfordshire, UK, introduced five zoo-themed walking trails: Bear Cub, 

Monkey, Lion, Elephant, and Parrot, each varying in length from 1.7 to 5 kilometers. These 

trails are designed to encourage families to explore their local area on foot, reducing 

congestion, improving connectivity, and boosting physical and mental well-being. The routes 

are accessible to buggies and wheelchairs, making them inclusive for all visitors. The project 

draws inspiration from Kidlington's historical zoo in the 1930s, adding an educational 

dimension to the trails. The trails are marked by footprints and fun activities, like hopscotch, 

jumping pads, and running challenges, enhancing engagement and navigation (Cherwell 

District Council, 2025; Gosford Hill Medical Centre, 2025; Rowe & Clay, 2022). See Figure 

28. 
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Figure 28: Perth fingerpost sign - Kidlington Zoo Trails. 

Source: Wayfinding for Zoo-themed Walking Trails - Kidlington (2025). 

According to The City at Eye Level, architecture can enhance environmental differentiation 

and wayfinding. Iconic buildings, such as the Dancing House in Prague, serve as easily 

recognizable landmarks that help people orient themselves and navigate the city more 

intuitively by helping them know where they are (Glaser et al., 2014).

 

Figure 29: A Recognizable landmark to help navigate the city - The Dancing House in 

Prague. 

Source: Glaser et al., (2014) 

As a result of the above analysis, Strategy C7: Develop a wayfinding and signage system. 

1. Strategically locate wayfinding elements and signage at key nodes within the network and 

the decision point. 

2. Ensure inclusivity by designing accessible signage for all users, including children, elderly 

individuals, and people with disabilities. This includes appropriate sizing, clear fonts, visual 

icons, and tactile elements where necessary. 

3. Provide Pathway Markings to Enhance navigation by incorporating stencil-painted 

numbers, color coding, or directional lines on pathways that correspond with signage 

systems. 

4. Integrate Digital Wayfinding through mobile applications or QR-code-enabled tools to 

provide dynamic, real-time navigation. 
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5. Provide physical maps at forward-facing strategic points (aligned with the viewer's 

perspective, rather than North-oriented) and include "You Are Here" indicators, notable 

landmarks, street names, and key destinations. 

6. Signages should display distances or estimated walking and cycling times to major 

destinations. 

7. Encourage Exploration through Wayfinding. Use playful and interactive wayfinding tools 

in open spaces to promote physical activity and motivate children and families to explore 

their environment actively. 

8. Use Architecture as Navigational Landmarks. 

Filtered permeability aims to make private vehicle travel less direct and longer by 

introducing real or perceived interruptions through design elements such as street planting, 

bollards, material changes, or similar interventions (Sport England, 2023). The same concept 

can be applied to facilitate more direct routes for public transport (Sport England, 2023). 

According to the Global Designing Cities Initiative (2022), placing physical barriers at 

certain intersections can help manage vehicle volumes by diverting motorized traffic while 

allowing walking, cycling, and other modes to pass through. This approach discourages the 

use of residential streets as shortcuts and supports uninterrupted access within cycling 

networks. 

Common elements in filtered permeability include diverters and refuge islands, which may be 

constructed with permanent materials or temporary solutions like concrete barriers, planters, 

or integrated roadbed structures. Additionally, short contraflow cycle lanes on one-way 

Figure 30: Simple mode filters, such as this one in Hackney, 

help form cycle-friendly neighborhoods. 

Source: UK Department for Transport (2020). 
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streets can filter vehicle traffic. These filtering strategies manage traffic flow, calm vehicle 

speeds, and improve cycling network safety (Global Designing Cities Initiative, 2022). 

 

As a result of the above analysis, Strategy C8: Design streets with filtered permeability 

1. Use street planting, bollards, and material changes to interrupt car flow. 

2. Install diverters and refuge islands with permanent or temporary materials. 

3. Add short contraflow cycle lanes on one-way streets to prioritize cyclists. 

4. Place selective barriers at intersections to divert cars but maintain pedestrian and cycle 

access. 

5. Apply filtering to reduce vehicle speeds and improve active travel safety. 

Staircases are a physical and psychological barrier for pedestrians (Gehl, 2010). Walking 

upstairs requires more effort than moving along a flat surface, leading most people to avoid it 

whenever possible. For many groups within society, including the elderly, disabled, and 

parents with strollers, stairs pose a direct and significant obstacle (Gehl, 2010). 

While stairs and steps often present real physical and psychological challenges to pedestrian 

movement, thoughtful design can help minimize their perceived difficulty and make stair use 

feel more manageable. Staircases can work as sculpture and city space for moving and 

staying (Gehl, 2010). See Figure 33. 

As a result of the above analysis, Strategy C9: Provide Appropriate vertical connection. 

1. Minimize stair use 

2. Design alternative routes (such as ramps or gentle slopes 

3. Visually break up long staircases to make them feel easier. 

Figure 32: Large vehicles are filtered, but residential 

access and active travel are allowed using a 

permanent installation - Shoreditch, London. 

Source: Sport England (2023). 

Figure 31: Filtering private vehicles but 

allowing buses and active travel using CCTV 

cameras (Canal St, Nottingham). Source: 

Sport England (2023) 
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4. Enhance visual appeal by integrating seating areas, landings, planting, or artwork. 

5. Ensure accessibility for all user groups. 

 

Figure 33: Staircases as sculpture and city space for moving and staying  

- The Spanish Steps, Rome, Italy.  

Source: Ciao Florence Tours & Travel (2025) 

 

3.1.4 Mixed Land Use Planning 

Mixed land use involves the integration of residential, commercial, institutional, and recreational 

functions within a compact area, rather than segregating them into separate zones. This urban 

planning strategy has been consistently linked to increased physical activity levels and improved 

public health outcomes (Grant, 2002; Frank et al., 2003; Jacobs, 1961). Research shows that 

neighborhoods with a higher mix of land uses are more walkable and encourage active transportation 

such as walking and cycling (McCormack et al., 2008; Frank et al., 2005). Mixed land use reduces 

travel distances between daily destinations, making it easier and more appealing for residents to walk 

or bike instead of drive (Rundle et al., 2007). It also enhances access to services, recreational spaces, 

and employment, which supports more frequent and sustained physical activity (Sallis & Glanz, 2009; 

Saelens & Handy, 2008). 

Provide mix of facilities to encourage active travel including walking, cycling by all mode of 

cycling, include cargo bikes, hand-powered recumbent bikes, bikes with trailers, tricycles and 

other pedal-powered transport (Sport England,2023; UK Department for Transport, 2020), 

mixed use development should be considered when designing (NYC DDC, 2010; Sport 
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England,2023; Arub,2020; Mostadam,2023) cities and communities (USGBC,2019). People 

are more likely to combine trips and use active travel when destinations offer multiple 

reasons to visit (Sport England, 2023). 

According to the Global Public Space Toolkit (UN-Habitat, 2024), effective neighborhood 

planning should prioritize mixed land use and limit excessive specialization to enhance 

vibrant street life and walkability. 1. Mixed land use by dedicating at least 40% of floor space 

for economic use in any neighborhood, and 2. limited land-use specialization, limit single-

function blocks or neighborhoods; single-function blocks should cover less than 10% of any 

neighborhood (UN-Habitat, 2024). 

Studies indicate that neighborhoods with nearby schools, grocery stores, and key daily 

destinations encourage walking and mobility, while access to parks, trails, and waterfronts 

enhances opportunities for outdoor physical activity (NYC DDC, 2010). 

As a result of the above analysis, Strategy M1: Provide a Mix of Uses, Avoid Large, Single-

Use Zoning. 

1. Integrate diverse land uses within compact neighborhoods. 

2. Ensure access to essential destinations such as schools and grocery stores. 

3. Limit land-use single specialization. 

New and existing communities should provide mix of facilities within 800 m distance from 

residential units (Sport England,2023), or 800-meter walking in existing cities from a central 

point to a Compact and Complete Centers (CCC), with providing at least 10 CCCs for city 

with more that 1 million permanent population based on LEED v4.1 Cities and Communities: 

EXISTING CITIES (USGBC,2019). Saudi local rating system MOSTADAM requests to 

locate every building in the development within a 250m radius and 350m safe walking 

distance of a mosque and grocery store, and to locate three additional amenities within safe 

walking distance within 700 m from individuals' dwelling, and 350 m from multi-residential 

and commercial building entrances (Sustainable Building,2023). See Figure 34. 

Guide to planning Healthy Cities by Fariña et al. (2022) emphasizes the importance of 

appropriate density, ensuring that all households are within 1.5 km of essential services like 

schools, healthcare, pharmacies, or sports facilities, within 1 km of a meeting place for 

multiple activities, and 0.5 km of a green zone. 

The 15-Minute City concept, introduced by Carlos Moreno (2024), expands on this idea by 

advocating for urban environments where residents can access essential services within a 15-

minute walk or bike ride.  
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In his book Cities for People (2010), Jan Gehl identifies that a walk of 450 meters typically 

takes about five minutes, while a walk of 900 meters will take about 10 minutes at a walking 

speed of 5.4 km/h, without obstacles or breaks. Jan Gehl (2010) identified that a distance of 

about 500 meters is generally acceptable for most pedestrians. However, this is not an 

absolute rule, as what is deemed acceptable depends on the distance and route quality. If the 

walk is uncomfortable, pedestrians tend to perceive it as shorter, while if the route is 

engaging, rich in experience, and comfortable, they may forget the distance and focus on the 

experience itself, which will be further investigated in the Pedestrian Pathways section. 

A study in Jeddah further supports this guideline, emphasizing that the city's current plan 

supports a 10-minute walkability to daily amenities (Khalil & Mady, 2024). 

 

 

 

Table 11: Analysis of the proposed walking/cycling distance & timing.  

Source: The Author 

Reference Advised walking distance 
Equivalent timing 

(5 km/h) = 1.4 m/sec 

Figure 34: Place essential amenities with a walking distance. 

Source: Sustainable Buildings (2023). 
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Time = Distance / 

Speed 

UK active design guidelines 
800 m Residential units - mix of 

facilities 
~10 min walking 

LEED v4.1 Cities and 

Communities: EXISTING 

CITIES 

800 m central point to a (CCC) ~10 min walking 

MOSTADAM 

 

350m Residential- mosque and 

grocery 
~4 min walking 

700 m individuals dwelling -Local 

amenities 
~9 min walking 

350 m multi-residential and 

commercial building entrances �± 

Local amenities 

~4 min walking 

Guide to planning Healthy 

Cities 
1.5 km houses - Services ~18 min walking 

Cities for people 500m walking ~6 min walking 

15-Minute City ~1.2 km (walk) or ~3 km (cycle) 15-minute walk/cycle 

 

Therefore, based on  

 

 

 

Table 11, the recommended walking distances are 350 meters from residential units to mosques and 

grocery stores, and 700 meters to other local amenities, mixed-use facilities, or community centers 

(CCCs). These distances correspond to a walking time of approximately 5 to 10 minutes, based on an 

average walking speed of ~ 5 km/h (Gehl, 2010). 

As a result of the above analysis, Strategy M2: Place Amenities Within 350�±700 Meter 

Walking Distance 

1. Place essential amenities within a 350�±700-meter walking distance. 

2. Place mosques and grocery stores within 350 meters of residential areas. 

3. Place local amenities, mixed-use facilities, and community centers (CCCs) within 700 

meters. 
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4. Distances should align with a 5 to 10-minute walk at an average 5 km/h speed, ensuring 

convenient and efficient pedestrian access. 

High-density developments should incorporate ground-floor retail and leisure facilities to 

enhance pedestrian activity (City of New York, 2010; Sport England, 2023). Avoiding large, 

single-use zoning separating different land uses can promote active travel (Sport England, 

2023). Sports and recreational spaces should be strategically positioned near commonly 

visited destinations to maximize accessibility and community engagement (Sport England, 

2023).  Mostadam recommends placing two recreational facilities within 350m of safe 

walking distance of at least 75% of residential and commercial buildings. One recreational 

facility is indoor, and one is outdoor (Sustainable Buildings,2023). 

As a result of the above analysis, Strategy M3: Co-locate sport and recreation facilities 

alongside complementary uses. 

1. Locate sports and recreational facilities near commonly visited destinations. 

2. Place sports and recreational facilities within 350m of safe walking distance of at least 

75% of residential and commercial buildings. 

Locating key community facilities and a diverse mix of land use where lots of active travel 

routes meet and around public transport can create a focal point that can increase active travel 

(Sport England, 2023). Mixed-use communities centered around high-quality train systems 

can decrease the dependence on cars for mobility (Transit Oriented Development, 2025).  

As a result of the above analysis, Strategy M4: Locate a mix of land uses at active travel 

intersections and around public transport. 

1. Cluster key community facilities and mixed land uses at points where multiple active travel 

routes intersect. 

2. Design focal points around public transport nodes. 

3. Promote mixed-use development around high-quality transit systems. 

3.1.5 Public transit 

Research consistently links access to public transportation with increased physical activity, as 

walking to and from transit stations contributes to daily movement (NYC DDC, 2010; Rundle et al., 

2007; Ewing, 2009; De Bourdeaudhuij et al., 2003; Edwards, 2008; Wener & Evans, 2007). 

Public transit stops should be placed on well-connected street networks, as research shows 

that transit stops located within highly connected street grids experience greater usage than 

those in less connected areas (NYC DDC, 2010; Lund et al., 2006). 
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Active travel networks should enable easy onward interchange with public transport (Sport 

England,2023). Active travel routes should ensure easy and seamless connections to public 

transport, as nearly every public transit journey typically begins and ends with walking or 

cycling (Sport England, 2023). Pedestrian and cycle crossings should be clear and integrated 

in the design of all interchanges (Sport England,2023). 

As a result of the above analysis, Strategy P1. Integrate Active Travel routes with Public 

Transit: 

1. Locate Transit Stops in Well-Connected Street Grids. 

2. Connect the active travel network with public transport stations and stops. 

Strategy P2. Enable interchange between active travel modes and public transport:  

1. Enable easy and safe interchange between active modes and onward public transport. 

2. Ensure safe crossings for pedestrians and cyclists. 

Encourage greater use of public transit by equipping stops with pedestrian-friendly amenities 

(NYC DDC, 2010). All bus stops and interchanges should offer shelter and seating, with 

provisions for real-time schedule information and lighting (Sport England, 2023). Major 

stops and interchanges should also include cycle hubs that provide secure bicycle parking and 

basic maintenance facilities (Sport England, 2023). Environmental comfort plays a vital role 

in promoting transit use. According to Mostadam guidelines, community transit stops, such 

as bus and tram stations, should provide 100% shading to improve outdoor comfort and 

encourage active lifestyles (Sustainable Buildings, 2023). 

As a result of the above analysis, Strategy P3: Improve Comfort and Accessibility at 

Interchange and Transit Stops. 

1. Equip transit stops with shelter, seating, real-time timetable information, and adequate 

lighting. 

2. Include secure bicycle parking and basic maintenance facilities at major transit stops and 

interchanges. 

3. Apply 100% shading at community transit stops. 

3.2 Active Places 

Gehl (2010), inspired by his earlier work (Life Between Buildings, 1971), emphasizes that 

public spaces should be designed with people in mind, not cars. Contact with nature and 

natural environments has significantly enhanced mental health (Sport England, 2023), 

highlighting the importance of accessible, high-quality open spaces across cities (Sport 
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England, 2023). Good public spaces contribute to achieving United Nations SDG 3: Good 

health and well-being (UN-Habitat, 2024). 

According to the most recent international definitions, public spaces are broadly described by 

�W�K�H���&�K�D�U�W�H�U���R�I���3�X�E�O�L�F���6�S�D�F�H���D�V���³�3�X�E�O�L�F���V�S�D�F�H�V���D�U�H���D�O�O���S�O�D�F�H�V���S�X�E�O�L�F�O�\���R�Z�Q�H�G���R�U���R�I���S�X�E�O�L�F���X�V�H����

accessible and enjoyable by all for free and without a profit motiv�H�´�����8�1-Habitat, 2024). 

These spaces are integral to successful cities, fostering a sense of community, civic identity, 

and culture. Access to public spaces is directly linked to improved quality of life (UN-

Habitat, 2024). 

Public spaces include avenues, boulevards, streets, bridges, rivers, squares, parks, gardens, 

playgrounds, and public buildings (UN-Habitat, 2024). According to the Global Public Space 

Toolkit (2024), these public spaces can be grouped into three main categories, as shown in 

Table 12: 

1. Streets as Public Spaces: This first category includes highly versatile spaces that are 

frequently used in our daily lives. These spaces are publicly owned, maintained, and 

accessible to everyone, without charge, at all times of day and night. Examples include 

Streets, avenues, and boulevards, Squares and plazas, Pavements, Passages and galleries, and 

Bicycle paths (UN-Habitat, 2024) 

2. Public Open Spaces: The second category consists of open public spaces that come to mind 

when we think of places we use daily. These spaces are typically publicly owned, well-

maintained, and accessible without charge, though they may be limited to daylight hours. 

They include Parks, Gardens, Playgrounds, Public beaches, Riverbanks, and waterfronts 

(UN-Habitat, 2024). 

Table 12: Types of public spaces.  

Source: UN habitat (2024). 

Types of Public Spaces  

Streets as Public Spaces Public Open Spaces Public Urban Facilities 

�‡��Streets, avenues, and 

boulevards  

�‡���6�T�X�D�U�H�V���D�Q�G���S�O�D�]�D�V�� 

�‡���3�D�Y�H�P�H�Q�W�V�� 

�‡���3�D�V�V�D�J�H�V���D�Q�G���J�D�O�O�H�U�L�H�V�� 

�‡���%�L�F�\�F�O�H���S�D�W�K�V 

�‡���3�D�U�N�V�� 

�‡���*�D�U�G�H�Q�V�� 

�‡���3�O�D�\�J�U�R�X�Q�G�V�� 

�‡���3�X�E�O�L�F���E�H�D�F�K�H�V�� 

�‡���5�L�Y�H�U�E�D�Q�N�V���D�Q�G���Z�D�W�H�U�I�U�R�Q�W�V���� 

�‡�3�X�E�O�L�F���V�S�R�U�W�V���I�D�F�L�O�L�W�L�H�V���� 
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Day and night Accessible during daylight 

hours only 

Accessible during 

daylight hours or 

operating hours. 

The project for Public Spaces found that there are four key qualities should be in the public 

spaces in order to make it successful, they should be accessible, people are engaged in 

activities, the space is comfortable and has a good image, and it is a sociable place, one where 

people meet each (UN habitat, 2024). See Figure 35. 

 

Figure 35: Successful Public spaces�¶ key qualities. 

Source: The Author 

 

Figure 36: Place-making visualization of New York City and Bryant Park. 

Source: Project for Public Spaces (2024) 

3.2.1 Active open spaces  

Open space networks play an important role in providing an active environment as they can 

provide a safe and attractive opportunity for active travel between destinations, as well as 

providing spaces to be active (Sport England, 2023) 

Succsesful 
Public 

spaces key 
qualities

accessib
le

comfort
able

sociable

active
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Un habitat (2024), Sustainable Buildings (2023), and Sport England (2023) have different 

definitions and types for open public spaces, as shown in Table 13. 

Open public spaces may include Parks, Gardens, Playgrounds, Public beaches, Riverbanks 

and waterfronts. They are usually accessible during daylight hours only (UN-Habitat, 2024). 

On the other hand, Sustainable Buildings (2023) defined open space as an open area with 

trees, shrubs, and/or vegetation (either landscaped or natural), and freely accessible. They 

include Parks, Community gardens, Natural wildlife habitats, public plazas and public seating 

areas. 

Table 13: Public Open Spaces examples. 

Source: The Author 

Public Open Spaces  

UN-Habitat, 2024 Sustainable Buildings, 2023 Sport England, 2023 

Freely accessible, publicly 

owned and maintained. 

Freely accessible to the public, 

open area with trees, shrubs 

and/or vegetation 

Green and grey spaces 

�‡���3�D�U�N�V�� 

�‡���*�D�U�G�H�Q�V�� 

�‡���3�O�D�\�J�U�R�X�Q�G�V�� 

�‡���3�X�E�O�L�F���E�H�D�F�K�H�V�� 

�‡���5�L�Y�H�U�E�D�Q�N�V���D�Q�G���Z�D�W�H�U�I�U�R�Q�W�V���� 

�‡���3�D�U�N�V�� 

�‡���&�R�P�P�X�Q�L�W�\���J�D�U�G�H�Q�V�� 

�‡���1�D�W�X�U�D�O���Z�L�O�G�O�L�I�H���K�D�E�L�W�D�W�V�� 

�‡���3�X�E�O�L�F���S�O�D�]�D�V�� 

�‡���3�X�E�O�L�F���V�H�D�W�L�Q�J���D�U�H�D�V 

�‡��Playing field 

�‡��Civic spaces  

�‡��Play area. 

�‡��Informal and amenity spaces 

�‡��Natural and semi-natural 

environments  

�‡��Allotments  

�‡��Formal gardens 

�‡���,�Q�F�L�G�H�Q�W�D�O���µ�S�R�F�N�H�W�¶���S�D�U�N�V 

Promoting accessible and high-quality open spaces across urban areas is essential for 

fostering physical activity (Sport England, 2023). A comprehensive network of 

multifunctional open spaces should be established in all communities to support various 

activities, including sports, recreation, and play. These spaces should also incorporate natural 

landscapes like woodlands, wildlife habitats, and productive areas like allotments and 

orchards (Sport England, 2023). 

The provision of outdoor open space should account for at least 25% of the community site 

area (Sustainable Buildings, 2023). Integrating open spaces into large-scale developments or 

positioning buildings near public open areas can encourage physical activity. Research 
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consistently shows that individuals with easy access to parks are likelier to engage in physical 

activities (NYC DDC, 2010; Sallis & Glanz, 2009; Giles-Corti et al., 2005). 

As a result of the above analysis, Strategy O1: Develop a Network of Multifunctional Open 

Spaces. 

1. Create a city-wide network of multifunctional open spaces that support a variety of 

uses, including sport, play, recreation, nature conservation, and productive 

landscapes such as orchards and allotments. 

2. Promote the availability of accessible, high-quality open spaces�² such as parks, 

gardens, playgrounds, public beaches, riverbanks, and waterfronts�² across urban 

areas.  

3. Allocate at least 25% of the site area for outdoor open spaces. 

4. Design open spaces within significant developments. 

All open spaces should be connected to nearby active travel networks, forming part of both 

direct and leisure routes. These connections should align with local green and blue 

infrastructure plans and other strategic priorities, such as Walking and Cycling Investment 

Plans (UK). Research consistently shows that proximity to parks and recreational facilities is 

linked to higher physical activity levels and better health outcomes for both youth and adults 

(NYC DDC, 2010; Sallis & Glanz, 2009; Gordon-Larsen et al., 2006; Potwarka, Kaczynski, 

& Flack, 2008). According to MOSTADAM guidelines, outdoor open spaces should be 

within a 350-meter safe walking distance from at least 75% of residential and commercial 

buildings (Sustainable Buildings, 2023). 

As a result of the above analysis, Strategy O2. Integrate open spaces within the active travel 

network: 

1. Open spaces should be connected to nearby active travel networks. 

2. Open spaces should be integrated along both direct and leisure active travel routes. 

3. Open spaces should be within a 350-meter safe walking distance of at least 75% of 

residential and commercial buildings. 

The UK Active Design Guidelines recommend incorporating and encouraging nearby blue 

infrastructure, such as rivers, canals, and lakes for recreational water activities in the wider 

open space network (Sport England, 2023). Similarly, Hong Kong's Active Design 

Guidelines include waterfront development under active destinations (Arup, 2023). 

As a result of the above analysis, Strategy O3. Promote Waterfront and Blue Infrastructure 

Use: 
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1. Integrate and encourage blue infrastructure, such as rivers, canals, and lakes, for 

recreational and water-based activities as part of a larger active space network. 

Open spaces should be diverse, extending beyond grass and playing fields (green space) to 

include civic spaces with hard landscaping (grey space), play areas, informal/amenity spaces, 

natural or semi-natural environments, allotments, formal gardens, and small 'pocket' parks 

(Sport England, 2023). These spaces should integrate active travel routes, leisure cycling 

paths, natural habitats, various facilities, sports infrastructure, and amenity areas (Sport 

England, 2023). 

Open spaces should serve multiple functions, supporting formal and informal sports 

throughout the public realm and creating opportunities for physical activity. These spaces 

should be co-designed with the local community to address specific needs, offering diverse 

amenities such as swings, off-road bike tracks, trampolines, skate parks, game areas, table 

tennis tables, running/walking routes, and outdoor gyms. Formal sports pitches should be 

embedded within open space networks, adding variety, vibrancy, and focal points to these 

areas (Sport England, 2023). 

Outdoor recreational facilities encourage physical activity, are free to use, and are publicly 

accessible. Examples include fitness areas with equipment in public open spaces such as 

plazas and parks, meditation spaces in public open spaces such as plazas and parks, 

playgrounds, sports fields/courts, and swimming pools (Sustainable Buildings, 2023). 

Sports facilities, including playing fields, tennis courts, cycle tracks, and other sports 

amenities, should be integrated within green infrastructure and open space networks to 

maximize accessibility (Sport England, 2023). Placing sports and recreation facilities near 

popular destinations ensures higher visibility and awareness, helping them become central to 

the community and social interaction (Sport England, 2023). 

Thoughtful design should ensure that formal sports pitches do not dominate multifunctional 

open spaces. This can be achieved by subdividing areas, adding seating, and ensuring 

informal surveillance for use by diverse groups (ages, ethnicities, genders, and abilities) 

(Sport England, 2023). 

Facilities supporting sports, such as changing rooms and toilets, should be designed to be 

multifunctional, allowing them to support other activities even when sports facilities are 

closed (Sport England, 2023). 

As a result of the above analysis, Strategy O4. Provide various activity and sport facilities: 
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1. Diversify Open Spaces, integrate a variety of open spaces, including green areas, 

recreational zones, and multifunctional spaces. 

2. Incorporate Sports Infrastructure, design open spaces to include sports facilities such as 

playing fields, tennis courts, cycle tracks, and outdoor gyms. 

3. Ensure Accessibility and Visibility, Position sports and recreational facilities near high-

traffic areas. 

4. Provide multifunctional sport facilities, such as changing rooms and toilets. 

5. Create inclusive spaces, and ensure that open and sports spaces are designed to be 

inclusive, allowing access for people of all ages, abilities, and backgrounds. 

Infrastructure encouraging physical activity should be provided in open spaces, including 

high-quality, well-maintained outdoor gym equipment and informal sports amenities such as 

goalposts, swings, trampolines, basketball hoops, and BMX pump tracks. These can serve 

multiple purposes, from supporting fitness routines to group exercise activities (e.g., fitness 

camps) (Sport England, 2023). In park and open space design, include essential facilities such 

as pathways, running tracks, playgrounds, sports courts, and drinking fountains, parks with 

features like basketball and racquetball courts see higher levels of activity, making these 

additions crucial (Kaczynski, Potwarka, & Saelens, 2008; Shores & West, 2008; Ridgers, 

Stratton, Fairclough, & Twisk, 2007). Drinking fountains encourage water consumption for 

hydration (NYC DDC, 2010). 

Integrate activity zones with nearby shops and cafés to attract people and increase space 

usage, as seen in the Market Place in Stevenage (Sport England, 2023). Ancillary facilities 

such as cafés, seating areas, public restrooms, and changing facilities can enhance physical 

activity opportunities, making spaces more versatile, attracting greater use, and ensuring 

inclusivity for all visitors (Sport England, 2023). 

 

Figure 37: Integrating play area with cafes and shops. 

Source: The Author 
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As a result of the above analysis, Strategy O5. Provide physical activity Infrastructure: 

1. Provide high-quality and well-placed outdoor gym equipment and informal sporting 

equipment such as goalposts, swings, trampolines, and BMX pump tracks. 

2. Provide drinking fountains. 

3. Provide facilities like paths, running tracks, playgrounds, and sports courts. 

4. Provide sports courts such as basketball and racquetball courts. 

5. Integrate ancillary infrastructure, such as cafés, resting places, public toilets, and 

changing facilities. 

Accessibility must be prioritized. Grass-only spaces can be challenging for some, particularly 

in winter when they become muddy. A mix of surface materials should ensure that the spaces 

remain usable for everyone (Sport England, 2023). 

As a result of the above analysis, Strategy O6. Ensure accessibility in Open Spaces: 

1. Utilize various surface materials to enhance accessibility and usability, especially during 

adverse weather conditions. 

2. Avoid over-reliance on grass surfaces that may become muddy and inaccessible during 

winter. 

3. Design spaces to accommodate all users, including those with mobility challenges, 

ensuring year-round usability 

Clear and distinctive wayfinding in open spaces is essential for helping people navigate and 

use the area effectively (Sport England, 2023). 

As a result of the above analysis, Strategy O7. Develop a wayfinding and signage system: 

1. Implement clear and distinctive wayfinding system. 

Safety and security are crucial aspects in the design and use of public spaces (UN-Habitat, 

2024). 

As a result of the above analysis, Strategy O8. Ensures safety and security in open spaces: 

1. Prioritize safety and security as essential dimensions in open space design. 

2. Provide natural surveillance. 

A diversity of natural habitats should be integrated to create environments encouraging 

outdoor activity and engagement. Various habitats should be incorporated rather than a 

single, consistent environment (Sport England, 2023). 

As a result of the above analysis, Strategy O9. Integrate nature into open spaces: 
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1. Incorporate a diversity of natural habitats within open spaces. 

MOSTADAM recommended providing shade to playgrounds with a minimum of 50% 

(Sustainable Buildings, 2023). 

As a result of the above analysis, Strategy O10. Provide shading for open spaces: 

1. Ensure a minimum of 50% shading coverage in open spaces, particularly playgrounds. 

2. Use a combination of natural shade (e.g., trees) and manufactured structures (e.g., 

canopies). 

Create space for children's play in open spaces (Sport England, 2023). In playground design, 

clear ground markings should be included to designate areas for sports and multiple uses 

(NYC DDC,2010). Playgrounds should be designed to enhance physical activity and reduce 

the risk of injuries (MacKay, 2003). A recent study found that children attending schools with 

color-coded activity zones in their playgrounds engaged in more vigorous physical activity 

than those without redesigns (Ridgers et al., 2007). 

As a result of the above analysis, Strategy O11. Make Space for Children's Play: 

1. Design playgrounds with features like ground markings and activity zones to increase 

physical activity while preventing injuries. 

3.2.2 Streets as active places 

Streets as Public Spaces: A category that includes public spaces often used intensely in daily 

life due to their versatility, such as streets, avenues, boulevards, squares, plazas, pavements, 

passages, galleries, and bicycle paths (UN-Habitat, 2024). 

A Vibrant Street Life: Support and promote street life by enabling various activities, ensuring 

appropriate frontage and street width, and reducing the presence and role of private transport 

(UN-Habitat, 2024). Design Streets as Places, Not Movement Corridors: The role of streets as 

�µ�S�O�D�F�H�V�¶���V�K�R�X�O�G���E�H���S�U�L�R�U�L�W�L�]�H�G���R�Y�H�U���W�K�H�L�U���U�R�O�H���D�V���P�R�Y�H�P�H�Q�W���F�R�U�U�L�G�R�U�V�����6�S�R�U�W���(�Q�J�O�D�Q�G���������������� 

Safety in urban spaces involves separating active travel activities, such as walking and 

cycling, from vehicular traffic. Ensuring that footways and segregated cycleways are 

uninterrupted and direct is crucial for maintaining safety, ensuring that footways and 

segregated cycleways are uninterrupted and direct is crucial for maintaining safety. Essential 

elements like utility cabinets, car charging points, and bins should be positioned off to the 

side to avoid obstructing active travel routes and infrastructure (Sport England, 2023). 

As a result of this analysis, Strategy S1. Enhance safety in active streets: 

 1. Ensuring clear separation between pedestrian, cycling, and vehicular paths. 

2. Optimizing the layout for direct and uninterrupted movement. 
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3. Allocate reserved space in streets for future installation of essential items, ensuring they do 

not interfere with active travel infrastructure. 

Streets and public spaces should be designed with high-quality, durable materials that ensure 

functionality and aesthetic appeal. Materials must be selected to provide grip in all weather 

conditions, ensuring safety for users year-round. Surface materials play a key role in clearly 

delineating different zones, such as active travel areas and vehicle lanes. Changes in 

materials, such as from tarmac to paving, and raised tables or continuous footways at 

junctions can effectively slow down traffic and signal that these areas are prioritized for 

pedestrians. Additionally, the choice of materials should be informed by the surrounding 

landscape and historical context, creating a distinct, place-specific identity that encourages 

social interaction and activity within these spaces (Sport England, 2023). 

As a result of this analysis, Strategy S2. Design streets with High-Quality and Context-

Sensitive materials: 

1. Use durable and weather-resistant materials to ensure safety and longevity. 

2. Clearly delineate active travel routes from vehicle lanes using appropriate surface 

materials. 

3.  Draw inspiration from the surrounding landscape and historical context to make public 

spaces distinctive and encourage engagement. 

 

Figure 38: Different surface materials to define cycleway from the vehicle space  

- Castlegate, Sheffield. 

Source: Sport England (2023). 

Informal street activities, such as children playing in the streets, should be encouraged and supported 

where suitable. This type of play has been promoted in the UK through initiatives like the nationwide 

play streets movement, supported by Playing Out (Sport England, 2023). Play streets involve 
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temporary, community-driven road closures, providing a safe environment for children to play freely 

together in their local area (Playing Out, 2024). See Figure 39. As a result of this analysis, 

Strategy S3. Promote Informal Street Activities: 1. Encourage and support informal uses of 

streets, such as children playing, by creating safe, accessible spaces for these activities. 

 

Figure 39�����µ�5�R�D�G���&�O�R�V�H�G�¶���V�L�J�Q�V���D�Q�G���E�D�U�U�L�H�U�V�����3�O�D�\�L�Q�J���R�X�W�� 

Source: Playing Out (2024). 

Resilient spaces should be designed to remain functional and comfortable throughout all 

seasons, with particular focus on the challenges of both hot summers and cold, dark winters. 

This can be achieved through the use of tree planting, colonnades, shelters, and sustainable 

drainage systems, such as rain gardens, which not only enhance the aesthetic of streets but 

also improve drainage, provide cover, and regulate air temperature. Street trees, in particular, 

are essential for offering shade and natural cooling during the summer, helping to reduce 

ambient temperatures and ensuring spaces are usable year-round (Sport England, 2023). 

As a result of this analysis, Strategy S4. Create resilient spaces for all seasons: 

1. Design streets and spaces to be functional across all seasons, considering both 

summer and winter conditions. 

2. Incorporate tree planting, colonnades, and shelters. 

3. Use street trees to provide shade and natural cooling during summer. 

�7�K�H���%�D�U�F�H�O�R�Q�D���V�X�S�H�U�E�O�R�F�N���S�U�R�M�H�F�W���K�D�V���L�Q�W�U�R�G�X�F�H�G���W�K�H���³�J�U�H�H�Q���D�[�L�V�´�����R�Q�H���R�I���W�K�H���V�X�S�H�U�E�O�R�F�N��

strategies, meant to connect green areas, transit stops, and commercial activities. The plazas 

or squares formed at junctions of intersecting green streets will become locations for 

socializing, leisure activities, play areas, etc. (Postraia,2021).  

As a result of this analysis, Strategy S5. Create squares and plazas at the intersection: 
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1. Design plazas or squares at intersections of green streets to serve as multifunctional 

spaces for socializing, leisure activities, and play, fostering community engagement and 

physical activity. 

Infrastructure such as cafés, street tables, well-designed outdoor spaces, and other local services can 

facilitate and encourage activity (Sport England, 2023). Cafés provide spaces for people to pause and 

enjoy their surroundings, contributing to the vibrancy of an area (Sport England, 2023). See Figure 

12, La Rambla. Increasing the number of outdoor cafés can further boost street activity (NYC DDC, 

2010; Ewing, R., 1999; NYC DOT, 2008). 

As a result of this analysis, Strategy S6. Enhance Street Activity through Infrastructure: 

1. Provide cafés, street tables, well-designed outdoor spaces. 

3.3 Proposed urban active design framework for Jeddah city 

Based on the analysis provided in this paper, Figure 41 shows the main categories and 

domains of the proposed urban active design for Jeddah city. Table 14 shows the initial 

proposed urban active design framework - Strategies and implementation- for Jeddah city.  

Figure 40: Barcelona Super Block plan. 

Source: Postraia (2021). 
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Figure 41:The proposed urban active design framework main categories and domains for 
Jeddah city.  
Source: The Author 
 
 

Table 14:The proposed urban active design framework for Jeddah city.  
Source: The Author. 

Category Active Travel Network 

Domain Strategy Implementation 

1.
 W

al
ka

bi
lit

y 
(W

) 

W1. Provide High-

Quality, Continuous 

and Wide Sidewalks 

1. Sidewalks should be provided on both sides of 

the roads, covering at least 85% of the pedestrian 

network. 

2. Pedestrian walkway to be at least 1.8 meters 

wide 

3. Pedestrian pathways should be surfaced with 

even and slip-resistant materials 

W2. Separate 

Pedestrians from 

Moving Vehicles 

1.Create a physical buffer zone between 

pedestrian paths and vehicular roads (with speed 

limits above 15 km/h). 

2.Use elements like trees, landscaping, or barriers 

to establish a protective buffer zone.  

3. Define pedestrian and active travel paths from 
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vehicles, through using different materials, levels 

and colors. 

W3.Design an 

Attractive Streets Plinth  

1. Ensure visual transparency via open windows 

and façades. 

2. To ensure a minimum of 10 doorways per 100 

m of façade. 

3. Provide outdoor cafes on sidewalks. 

W4.Provide Active 

Travel Supporting 

Infrastructure 

1. Provide seating. 

2. Provide Exterior Lighting. 

3. Provide Wayfinding and signages. 

4. Provide public toilets, drinking fountains, 

changing spaces. 

5. Provide cycle parking. 

W5.Provide Shaded 

Active Travel Routes 

1.Provide shading for active travel routes for at 

least 40%. 

2.Or Provide shading for at least 20 % and shade 

refuges every 100m. 

3.Provide shading elements using (Trees, 

buildings and shading structures or others). 

W6.Ensure Accessible 

and Safe Pedestrian 

Crossing 

1. Provide pedestrian crossing at every street 

intersection 

2. Provide pedestrian crossing every 100m along 

streets with a design speed > 40 km/h 

3. Install median refuge islands and clear mid-

block crossings. 

4. Ensure curb-free access with pedestrian ramps 

(with a slope of less than 10%) or vehicle speed 

humps (with a flat top of at least 1.8 meters wide). 

5. Mark crossings clearly with zebra markings, 

traffic lights, and stop signs. 

6. Integrate traffic calming measures like traffic 

diverters and raised intersections. 

7. Maintain at-grade crossings; use overpasses or 
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underpasses only when necessary. 

8. Install detectable warning surfaces on curb 

ramps for visually impaired users. 

W7.Ensure Accessible 

and Inclusive Walking 

Routes 

1. Use tactile walking surface indicators (twsis). 

2. Use audio signals for the hearing-impaired, 

especially at traffic signals. 

2.
 C

yc
la

bi
lit

y
 (

B
) 

B1.Provide Safe and 

Appropriate Bike Lanes 

1.One-way bike lanes must have a minimum width 

of 1.5 meters, while two-way bike lanes should be 

at least 2.5 meters wide 

2. Designate bicycle-specific crossings 

B2.Separate Cycling 

Routes from Moving 

Vehicles 

1. Separate cycling routes from moving vehicles 

using clear floor markings or physical barriers to 

ensure cyclist safety and visibility. 

2. Provide physically segregated cycling routes on 

busy streets with speed limits exceeding 30 km/h 

by incorporating elements such as trees, bollards, 

parking lanes, or raised curbs. 

B3.Design the Cycling 

Network with Various 

Cycling Route Types. 

1. Provide Utility cycling routes. 

2.Provide leisure cycling routes. 

B4.Design Cycling 

Lanes with High 

Quality Appropriate 

Material 

1.Use Hard, smooth and even surfaces. 

2. Bicycle  lanes materials should be durable, 

permeable and weather-resistant. 

B5.Separate Bicycle 

Lane from Car Parking 

1. Separate bicycle lane from car parking using 

floor marking. 

2. Physically Separate bicycle lane from car 

parking on busy streets. 

B6.Provide Shaded 

Active Travel Routes 

1.Provide shading for at least 40% of bike lanes. 

2.OR Provide shading for at least 20% of bike lanes 
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and shade refuges every 100m. 

3.Provide shading elements using (Trees, buildings 

and shading structures or others). 

B7.Construct Bicycle 

Rails Along Outdoor 

Stairways  

1. Incorporate bicycle rails "runnels" alongside 

outdoor staircases. 

2. Implement bicycle runnels at transit stations and 

public stairways adjacent to major cycling 

infrastructure. 

B8.Provide Bicycle 

Storage and Parking 

1. Incorporate safe, secure, and shaded bicycle 

parking at key destinations 

2. Incorporate safe, secure, and shaded bicycle 

parking along cycling routes 

3. Position parking within 30 meters of main 

entrances 

4.Provide long term parking within 30 meters of 

any functional entry 

5. 100% shading cover must be provided for all 

bicycle parking 

B9.Provide Cycling 

Supporting 

Infrastructure 

1. Provide adequate lighting along cycling. 

2.Install accessible public toilets at regular intervals 

along major cycling paths. 

3. Provide changing facilities near cycling hubs. 

4. Place seating at rest points along cycling routes. 

5.Install clear and informative signs for 

wayfinding, safety instructions, and facility 

locations. 

6.Ensure the availability of drinking fountains 

along cycling networks. 

7. Provide shaded rest stops approximately every 

1,500 meters, especially at intersections or natural 

stopping points. 

8. Install basic maintenance stations equipped with 

tools and pumps at strategic locations. 
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B10.Implement Public 

Bicycle Sharing 

Systems 

1.Develope Public Bicycle Rental Systems 

2.Implement bicycle rental stations at key locations 
3.

 C
on

ne
ct

ed
 A

ct
iv

e 
T

ra
ve

l R
ou

te
s (C

) 

C1.Establish 

Comprehensive, 

Interconnected 

Network of Continuous 

Active Travel Routes. 

1.Provide an Interconnected Network of 

Continuous Active Travel Routes. 

2. Connect destinations with active travel routes 

3.Provide safe active travel routes to open spaces. 

C2.Provide Small 

Blocks Size 

1. Provide intersection density of 54 

intersections/km2. 

2.Or Connectivity Index of 1.4 or greater 

C3.Provide the Choice 

of  Leisure and Utility 

Routes 

1. Develop Direct, Segregated Utility Routes for 

Everyday Travel 

2. Create Leisure-Oriented Routes that Promote 

Enjoyment and Well-Being 

C4.Prioritize Pedestrian 

Over Vehicles 

1. Active travel routes should be direct, clear, safe 

and prioritized, at junction, pinch point and 

crossing 

2. Avoid creating overpasses and underpasses for 

active traveler 

3. Provide visible overpasses and underpasses at 

highways.  

C5.Provide Connection 

Between Active Travel 

Networks and Public 

Transport. 

1.Connect active travel network with public 

transport stations and stops 

2. Enable easy and safe interchange between 

active modes and onward public transport 

3.Provide cycling storage at public transport 

stations. 

C6.Provide Safe Active 

Travel Network 

1.Provide Exterior lighting 

2.Provide Natural surveillance through buildings 

frontage 
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C7.Develop Wayfinding 

and Signage System 

1.Strategically Locate wayfinding elements and 

signage at key nodes within the network and at 

the point of decision. 

2.Ensure Inclusivity by Designing signage to be 

accessible to all users, including children, elderly 

individuals, and persons with disabilities. This 

includes appropriate sizing, clear fonts, visual 

icons, and tactile elements where necessary. 

3.Provide Pathway Markings to Enhance 

navigation by incorporating stencil-painted 

numbers, color coding, or directional lines on 

pathways that correspond with signage systems. 

4.Integrate Digital Wayfinding through mobile 

applications or QR-code-enabled tools to provide 

dynamic, real-time navigation. 

5.Provide physical maps at strategic points that 

are forward-facing (aligned with the viewer's 

perspective, rather than North-oriented) and 

include "You Are Here" indicators, notable 

landmarks, street names, and key destinations. 

6.Signages should display distances or estimated 

walking and cycling times to major destinations. 

7. Encourage Exploration through Wayfinding In 

open spaces, use playful and interactive 

wayfinding tools to promote physical activity and 

motivate children and families to explore their 

environment actively. 

8.Use Architecture as Navigational Landmarks. 

C8.Design Streets with 

Filtered Permeability 

1.Use street planting, bollards, and material 

changes to interrupt car flow. 

2.Install diverters and refuge islands with 

permanent or temporary materials. 

3.Add short contraflow cycle lanes on one-way 
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streets to prioritize cyclists. 

4.Place selective barriers at intersections to divert 

cars but maintain pedestrian and cycle access. 

5.Apply filtering to reduce vehicle speeds and 

improve active travel safety. 

C9.Provide Appropriate 

Vertical Connection 

1. Minimize stair use 

2. Design alternative routes (such as ramps or 

gentle slopes 

3. Visually break up long staircases to make them 

feel easier. 

4. Enhance visual appeal by integrating seating 

areas, landings, planting, or artwork. 

5. Ensure accessibility for all user groups. 

4.
M

ix
ed

 la
nd

 u
se

 p
la

nn
in

g 
(M

) 
 

M1.Provide A Mix of 

Uses, Avoid Large, 

Single-Use Zoning. 

1. Integrate diverse land uses within compact 

neighborhoods. 

2. Ensure access to essential destinations such as 

schools, grocery stores. 

3. Limit land-use single specialization. 

M2.Place Amenities 

Within 350�±700 Meter 

Walking Distance. 

1.Place essential amenities within a 350�±700-

meter walking distance. 

2. Place mosques and grocery stores within 350 

meters of residential areas. 

3. Place local amenities, mixed-use facilities, and 

community centers (cccs) within 700 meters. 

4. Distances should align with a 5 to 10-minute 

walk at an average speed of 5 km/h, ensuring 

convenient and efficient pedestrian access. 

M3.Co-Locate Sport 

and Recreation 

Facilities Alongside 

Complementary Uses 

1.Locate sports and recreational facilities near 

commonly visited destinations. 

2.Place sports and recreational facilities within 

350m safe walking distance of at least 75% of 

residential and commercial buildings. 
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M4.Locate Mix of Land 

Uses at Active Travel 

Intersection and 

Around Public 

Transport 

1. Cluster key community facilities and mixed 

land uses at points where multiple active travel 

routes intersect. 

2. Design focal points around public transport 

nodes. 

3. Promote mixed-use development around high-

quality transit systems. 

5.
P

ub
lic

 T
ra

ns
it

 (
P

) 

P1.Integrate Active 

Travel Routes with 

Public Transit 

1. Locate Transit Stops in Well-Connected Street 

Grids. 

2. Connect active travel network with public 

transport stations and stops. 

P2.Enable Interchange 

Between Active Travel 

Modes and Public 

Transport 

1.Enable easy and safe interchange between 

active modes and onward public transport. 

2. Ensure safe crossing for Pedestrian and cyclist. 

P3. Improve Comfort 

and Accessibility at 

Interchange and Transit 

Stops. 

1.Equip transit stops with shelter, seating, real-

time timetable information, and adequate lighting. 

2.Include secure bicycle parking and basic 

maintenance facilities at major transit stops and 

interchanges. 

3.Apply 100% shading at community transit 

stops. 

Category Active places network 

Domain Strategy Interpterion  

1.
O

pe
n 

P
ub

lic
 s

pa
ce

s (O
) 

O1.Develop A Network 

of Multifunctional Open 

Spaces 

1. Create a city-wide network of multifunctional 

open spaces that support a variety of uses, 

including sport, play, recreation, nature 

conservation, and productive landscapes such as 

orchards and allotments 

2. Promote the availability of accessible, high-

quality open spaces�² such as parks, gardens, 

playgrounds, public beaches, riverbanks, and 
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waterfronts�² across urban areas  

3. Allocate at least 25% of site area for outdoor 

open spaces. 

4. Design open spaces within large developments 

O2. Integrate Open 

Spaces Within the 

Active Travel Network. 

1. Open spaces should be connected to nearby 

active travel networks. 

2. Open spaces should be integrated along both 

direct and leisure active travel routes. 

3. Open spaces should be located within a 350-

meter safe walking distance of at least 75% of 

residential and commercial buildings. 

O3.Promote Waterfront 

and Blue Infrastructure 

Use 

1.Integrate and encourage the use of blue 

infrastructure, such as rivers, canals, and lakes. For 

recreational and water-based activities as part of a 

larger active space network 

O4.Provide Various 

Activity and Sports 

Facilities 

1.Diversify Open Spaces, integrate a variety of 

open spaces, including green areas, recreational 

zones, and multifunctional spaces. 

2.Incorporate Sports Infrastructure, design open 

spaces to include sports facilities such as playing 

fields, tennis courts, cycle tracks, and outdoor 

gyms. 

3.Ensure Accessibility and Visibility, Position 

sports and recreational facilities near high-traffic 

areas. 

4.Provide multi-functional sport facilities, such as 

changing rooms and toilets. 

5.Create Inclusive Spaces, ensure that open and 

sports spaces are designed to be inclusive, allowing 

access for people of all ages, abilities, and 

backgrounds. 
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O5.Provide Physical 

Activity Infrastructure 

1. Provide high quality and well-placed outdoor 

gym equipment and informal sporting equipment 

such as goalposts, swings, trampolines, and BMX 

pump tracks. 

2. Provide drinking fountains. 

3. Provide facilities like paths, running tracks, 

playgrounds, sports courts. 

4. Provide sport courts such as basketball and 

racquetball courts. 

5. Integrate ancillary infrastructure, such as cafés, 

resting places, public toilets, and changing 

facilities. 

O6.Ensure Accessibility 

in Open Spaces 

1.Utilize a variety of surface materials to enhance 

accessibility and usability, especially during 

adverse weather conditions. 

2.Avoid over-reliance on grass surfaces that may 

become muddy and difficult to access during 

winter months. 

3.Design spaces to accommodate all users, 

including those with mobility challenges, ensuring 

year-round usability 

O7.Develop Way 

Finding and Signages 

System. 

1. Implement clear and distinctive wayfinding. 

O8.Ensure Safety and 

Security in Open Spaces 

1. Prioritize safety and security as essential 

dimensions in open space design. 

2. Provide natural surveillance. 

O9.Interiggate Nature 

into Open Spaces. 

1.Incorporate a diversity of natural habitats within 

open spaces. 

O10. Provide Shading 

for Open Spaces. 

1.Ensure a minimum of 50% shading coverage in 

open spaces, particularly in playgrounds. 

2.Use a combination of natural shade (e.g., trees) 

and man-made structures (e.g., canopies). 
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O11.Make Space for 

�&�K�L�O�G�U�H�Q�¶�V���3�O�D�\ 

1.Design playgrounds with features like ground 

markings and activity zones to increase physical 

activity while preventing injuries 

2.
S

tr
ee

ts
 a

s 
ac

tiv
e 

pl
ac

es (
S

) 

S1.Enhance Safety in 

Active Streets. 

1.Ensuring clear separation between pedestrian, 

cycling, and vehicular paths. 

2. Optimizing the layout for direct and 

uninterrupted movement. 

3. Allocate reserved space in streets for future 

installation of essential items, ensuring they do not 

interfere with active travel infrastructure. 

S2.Design Streets with 

High-Quality And 

Context-Sensitive 

Materials. 

1. Use durable and weather-resistant materials to 

ensure safety and longevity. 

2.Clearly delineate active travel routes from vehicle 

lanes using appropriate surface materials. 

3.  Draw inspiration from the surrounding 

landscape and historical context to make public 

spaces distinctive and encourage engagement. 

S3.Promote Informal 

Street Activities 

1. Encourage and support informal uses of streets, 

such as children playing, by creating safe, 

accessible spaces for these activities. 

S4.Create Resilient 

Spaces for All Seasons. 

1. Design streets and spaces to be functional across 

all seasons, considering both summer and winter 

conditions. 

2. Incorporate tree planting, colonnades and 

shelters. 

3. Use street trees to provide shade and natural 

cooling during summer. 

S5.Create Squares and 

Plazas At The 

Intersection. 

1. Design plazas or squares at intersections of green 

streets to serve as multifunctional spaces for 

socializing, leisure activities, and play, fostering 

community engagement and physical activity. 
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S6.Enhance Street 

Activity Through 

Infrastructure. 

1.Provide cafés, street tables, well-designed 

outdoor spaces. 
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Chapter 4: Case Studies Analysis 

This research adopts a case study analysis methodology to evaluate the practical application 

and effectiveness of the proposed active urban design framework for Jeddah city, outlined in 

Table 14. The case study analysis has been employed as a validation tool for the framework, 

as it has been evaluated and tested against predefined Key Performance Indicators (KPIs). 

�(�D�F�K���V�H�O�H�F�W�H�G���F�L�W�\���L�V���D�Q�D�O�\�]�H�G���X�V�L�Q�J���W�K�H���I�U�D�P�H�Z�R�U�N�¶�V���F�U�L�W�H�U�L�D���W�R���D�V�V�H�V�V���W�K�H���U�H�D�O-world 

implementation of active design strategies and identify validated components and 

�L�P�S�U�R�Y�H�P�H�Q�W���D�U�H�D�V���U�H�O�H�Y�D�Q�W���W�R���-�H�G�G�D�K�¶�V���F�R�Q�W�H�[�W�����)�X�U�W�K�H�U�P�R�U�H�����W�K�H���D�Q�D�O�\�V�L�V���R�X�W�F�R�P�H�V���Z�H�U�H��

evaluated against predefined Key Performance Indicators (KPIs), ensuring an evidence-based 

�Y�D�O�L�G�D�W�L�R�Q���R�I���W�K�H���I�U�D�P�H�Z�R�U�N�¶�V���D�S�S�O�L�F�D�E�L�O�L�W�\. 

4.1. Methodology 

Case studies were selected based on their relevance to active design principles, their 

demonstrated urban transformation, the diversity of their climatic and planning contexts, and 

the availability of appropriate data necessary to analyze active design strategies. 

The selected cities demonstrate exemplary integration of active design strategies. Two global 

cities and one regional city were selected to be analyzed and to validate the framework. 

First, Copenhagen is renowned for its expansive cycling infrastructure, pedestrian-first urban 

culture, and human-centered design planning (City of Copenhagen, 2015; Gehl, 2010). The 

second city is Barcelona, which is internationally recognized for its Superblock model 

(Superilles). It reclaims urban space from vehicles and promotes walkability, play, and social 

interaction (Ajuntament de Barcelona, 2021; Rueda, 2019). The third city was chosen from 

the GCC, which is Dubai, a leading Gulf city adapting active design to hot-arid climates, with 

a focus on shaded public realms, transit integration, and walkable mixed-use zones (Dubai 

Urban Plan, 2021; RTA, 2023). While one regional GCC city was included to provide 

contextual relevance, a notable limitation remained due to the limited number of hot-arid 

climate cities, particularly within the GCC, that have comprehensively adopted and 

documented active design policies. This constrained the availability of fully comparable 

regional case studies. 

Each city is evaluated against the complete set of strategies within the framework, using 

thematic analysis of planning documents, published case studies, and policy reports. The 

comparative analysis aims to extract best practices, identify local adaptations, and inform the 

refinement of active design implementation strategies for Jeddah. The analysis outcomes 
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were evaluated against predefined Key Performance Indicators (KPIs); this approach ensures 

an evidence-based framework validation while offering transferable insights grounded in 

global best practice. 

To measure the success of the case studies in validating the Active Urban Design Framework 

for Jeddah, a focused set of Key Performance Indicators (KPIs) is applied. These indicators 

assess the effectiveness of active design implementation in each city and the potential for 

�D�G�D�S�W�L�Q�J���W�K�H�V�H���V�W�U�D�W�H�J�L�H�V���W�R���-�H�G�G�D�K�¶�V���V�S�H�F�L�I�L�F���X�U�E�D�Q�����F�O�L�P�D�W�L�F�����D�Q�G���F�X�O�W�X�U�D�O���F�R�Q�W�H�[�W�����7�K�H���.�3�,�V��

are organized across four key domains: mobility, public space, health impact, and alignment 

with local planning objectives and environmental conditions. This method supports 

translating international best practices into actionable, locally relevant strategies. 

Table 15 and Figure 42 summarize the applied KPIs.  

 

Figure 42:Case studies KPIs.  
Source: The Autor 
 

 

 

 

 

 

1. Active Mobility 

% of trips by walking and cycling

Length of bike infrastructure (km)

2. Public Space

Public space per capita (m²/person)

3. Health Impact

Physical activity rate (%)

Improvement in public health indicators (%)

4. Strategic Alignment

Policy/master plan alignment (Yes/No)

Climatic adaptability (Yes/No)
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Table 15: Key Performance Indicators (KPIs) by Domain.  
Source: The Author 
 

Domain KPI  Purpose Goal 

1. Active Mobility 

Performance 

% of trips by walking and 

cycling 

Measures the share of 

active transport modes High rate 

Length of bike 

infrastructure (km) 

Assesses investment 

in cycling 

infrastructure 
Long routes 

2.Public Space 

Quality 

Public space per capita 

(m²/person) 

Reflects availability of 

accessible open space 

(WHO) 

recommends 

a minimum 

of 9 m² of 

green space 

per capita 

(Jafrin & 

Beza, 2018) 

3.Health Impact 

Physical activity rate (%) 

Indicates the 

�S�R�S�X�O�D�W�L�R�Q�¶�V���O�H�Y�H�O���R�I��

physical activity 
High rate 

Improvement in public 

health indicators % 

Tracks changes in 

obesity rates, 

cardiovascular 

conditions, etc. 

Increased 

4.Strategic 

Alignment 

Policy/master plan 

alignment (Yes/No) 

Identifies integration 

of active design into 

official urban policies 
Yes 

Climatic adaptability 

(Yes/No) 

Evaluates 

transferability to 

�-�H�G�G�D�K�¶�V���K�R�W-arid 

climate 

Yes 
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4.2 Copenhagen, Denmark 

Copenhagen is a cyclist-friendly city, a dense and growing Scandinavian city with a demand 

for well-designed, environmentally friendly housing close to the city Centre (Glaser et al., 

2014). Copenhagen city is often cited as a model for the bicycle-friendly city (Kords, 2020). 

4.2.1 Overview of Copenhagen city 

4.2.1.1 Location and Climate 

Copenhagen, the capital city of Denmark, lies on the eastern coast of Zealand Island and 

partially on Amager. It has an oceanic climate (Cfb) characterized by mild summers, cold 

winters, and evenly distributed rainfall throughout the year, averaging around 600�±700 mm 

annually (Danish Meteorological Institute, 2021). 

4.2.1.2 Urban Context and Growth 

Copenhagen has a population of over 800,000. It is internationally recognized for its 

sustainable urbanism, cycling culture, and high quality of life. The city's development is 

guided by the Finger Plan and various municipal strategies emphasizing mixed-use planning, 

green spaces, and multimodal transport (City of Copenhagen, 2015). 

4.2.1.3 Implementation of Active Design 

Copenhagen is a global leader in providing an active environment. Over 75% of residents 

commute by foot or bike, supported by a citywide cycling network exceeding 400 km. Parks 

like Superkilen and harbor baths like Islands Brygge illustrate multifunctional open spaces. 

Public investment in wayfinding, lighting, and safety further supports inclusivity (Gehl, 2010; 

City of Copenhagen, 2015). 

As a result, Copenhagen exemplifies how long-term planning, infrastructure investment, and 

a human-centered design culture enable holistic active design across climate conditions. 
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Figure 43: Copenhagen morning rush hour. 

Source: Glaser et al., (2014). 

4.2.2 Active travel network analysis 

Copenhagen has set a goal to reduce car dependence so that 75 % of all trips in the city 

should be on foot, on a bike, and with public transport (Technical and Environmental 

Administration, City of Copenhagen, 2025). 

The city's Active travel network that supports walkability, cycling, and public transport use 

will be analyzed in the section. 

4.2.2.1 Walkability  

W1. Provide High-Quality, Continuous, and Wide Sidewalks: 

In Copenhagen, sidewalks are provided on both sides of nearly all urban streets, including 

secondary and local roads (City of Copenhagen, 2015). The municipality maintains a 

minimum pedestrian path width of 1.8 meters, particularly in new developments like 

Nordhavn and Carlsberg Byen (City of Copenhagen, 2015). Most of the city's major four-lane 

streets have been transformed into two-lane roads, featuring two bicycle paths, two 

sidewalks, and a wide median strip to enhance pedestrian safety when crossing. Roadside 

trees have been planted, and traffic continues to flow in both directions as it did previously 

(Gehl, 2010). Materials used are even, non-slip, and durable, such as granite pavers and 

textured concrete, enhancing safety in wet and icy conditions (Gehl Architects, 2015). 

Sidewalk continuity is ensured through protected crossings and curb extensions, reducing 

unnecessary detours or barriers (Gehl Architects, 2015). 

As a result, Copenhagen is successfully implementing W1 by providing two wide sidewalks, 

continuous and high quality, on both sides of streets using safe, durable surfacing and 

providing a broad median strip and planter for shading. Which tackle W1, W5 and W6.. 
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Figure 44:Copenhagen streetscape. 

Source: Urbanitarian (2025). 

W2. Separate Pedestrians from Moving Vehicles: 

Sidewalks are raised, buffered by tree-lined medians, bicycle lanes, or on-street parking, 

depending on the street typology (City of Copenhagen, 2015). Material, height, and texture 

changes help distinguish between pedestrian, cycling, and vehicular domains (Gehl, 2010). 

This multi-layered separation reduces conflict and enhances comfort, especially for 

vulnerable users. Figure 45 shows a typical cycling path in Copenhagen, where the paving of 

the sidewalk and the cycle path are distinguished. The asphalt paving of the bicycle path 

makes for an incredibly smooth ride in and out of the city (Dev, 2010). 

As a result, Copenhagen is successfully implementing W2 by using material, height, and 

landscaping buffers to separate pedestrians from vehicular traffic. The Jeddah framework can 

be updated by adding a principle for separating cycling and pedestrian paths. 

 

Figure 45:A typical cycling path in Copenhagen. 

Source: Dev (2010). 
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W3. Design an attractive streets plinth: 

Copenhagen emphasizes active ground-floor design with high transparency and frequent 

entrances. In 2003, a Bylaw was established requiring ground-level windows and 

transparency. Using a project Design Manual and an urban design bylaw, plinths are 

mandated to include windows for transparency. Additionally, each corner plinth is designed 

with high ceilings and zoned for mixed-use, allowing these spaces to become small cafés or 

restaurants or remain residences or office spaces, allowing businesses to easily open in those 

spaces and promoting active street life in the future.  (Glaser et al., 2014). Streets such as 

Strøget, Jægersborggade, and Istedgade are examples where continuous shopfronts, cafés, 

and open façades create visual engagement (Gehl Architects, 2015). Although frequent 

doorways, visual permeability, and sidewalk cafés are strongly promoted through design 

guidelines (City of Copenhagen, 2015). These features support commercial vibrancy and 

pedestrian comfort (Glaser et al., 2014). A study conducted in 2003 of Copenhagen shopping 

streets shows that the activity level in front of active façades is seven times greater than in 

front of passive façades (Glaser et al., 2014). See Figure 46. 

As a result, Copenhagen is successfully implementing W3 by promoting transparent façades, 

active uses, outdoor cafés that activate the street edge, and every corner plinth zoned as 

mixed-use.  

 

Figure 46: Active facades Vs Passive facades.  

Source: Glaser et al. (2014). 

 

W4. Provide active travel supporting infrastructure: 

Copenhagen consistently integrates supporting infrastructure into pedestrian spaces, 

especially in high-use areas. Seating, lighting, and wayfinding signage are standard in plazas 

and along major walking routes (Gehl, 2010). Public toilets and drinking fountains are 
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present in large parks like Fælledparken and around metro stations, though not universally 

across the network (City of Copenhagen, 2015). Cycle parking is widespread and often 

integrated with pedestrian plazas. Changing facilities, however, are not common in public 

settings and are more often found in sports centers (City of Copenhagen, 2015). 

As a result, Copenhagen is successfully implementing W4 by offering key pedestrian-

supporting infrastructure, though public toilets and changing areas are limited outside large 

parks and stations. 

 

Figure 47:The bike lane on Vester Voldgade, Copenhagen. 

Source: Heward (2022). 

W5. Provide shaded active travel routes: 

Copenhagen provides shading primarily through roadside street tree planting (Gehl, 2010), 

extensive along major walking routes such as Dronning Louises Bro, Nørrebrogade, and the 

Harbour Promenade (City of Copenhagen, 2015). The pedestrian path is lined with human-

scaled greenery on both sides (Urbanitarian, 2025). There is no documented requirement for 

shading percentage or shade refuge. However, urban forestry strategies focus on shade, 

biodiversity, and climate resilience, and many streetscapes combine trees with shading from 

adjacent buildings; however, purpose-built shade structures are rare. (City of Copenhagen, 

2011).  

As a result, Copenhagen is partially implementing W5 through extensive tree planting, 

though without formal shading coverage standards or designated shade refuge zones. 
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Figure 48:Vester Voldgade, Copenhagen. Looking north, across Ny Kongensgade. 

Source: Massengale (2015). 

W6. Ensure accessible and safe pedestrian crossing: 

Copenhagen provides pedestrian crossings at nearly all intersections and mid-blocks in high-

traffic areas. Crossings are marked with zebra stripes, pedestrian signals, and tactile warning 

surfaces (Gehl Architects, 2015). Median refuge islands are used on wide roads, most 

crossings are at-grade, with curb free crossing (Publikationsdatabase, 2025). 

As a result, Copenhagen is successfully implementing W6 by applying comprehensive 

pedestrian crossing design, including median refuge islands, zebra crossings, traffic lights, at-

grade crossings, curb-free crossings, and crossings at every intersection. 

 

Figure 49: Copenhagen streets' intersection. 

Source: Publikationsdatabase (2025). 
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W7. Ensure accessible and inclusive walking routes: 

Copenhagen includes Tactile Walking Surface Indicators (TWSIs) at major crossings and 

public transport nodes. Audible signals are provided at key traffic lights, especially near rail 

and metro stations (City of Copenhagen, 2015). While these features are integrated in most 

high-traffic areas, they are not uniformly applied citywide, especially in older neighborhoods 

(City of Copenhagen, 2015). 

As a result, Copenhagen successfully implements W7 by providing inclusive crossing 

elements such as tactile surfaces and audio signals in priority locations, though not 

comprehensively across all neighborhoods. Neighborhoods. 

4.2.2.2 Cyclability  

According to UN-Habitat (2024), Copenhagen has spent several decades systematically 

redesigning its street network, gradually eliminating driving lanes and parking spaces to 

improve safety and conditions for cyclists. Today, the city is equipped with a comprehensive 

and efficient system of bicycle paths. 

B1. Provide safe and appropriate bike lanes: 

Copenhagen's cycling infrastructure includes over 400 km of bike lanes (City of Copenhagen, 

2017). Most city streets have two bicycle paths (Gehl,2010). Copenhagen is ensuring that 

bicycles have enough room by designing bicycle paths that range in width from 1.7 to 4 

meters, with a recommended minimum width of 2.5 meters to ensure safe and comfortable 

use (Gehl, 2010). 

To ensure cyclist safety in Copenhagen, bicycle paths are aligned alongside sidewalks and 

follow the same direction as vehicular traffic, consistently positioned on the right-hand, or 

"slow," side of the road. This configuration ensures that all traffic participants know cyclists' 

location, contributing to a safer environment for everyone (Gehl, 2010). 

Copenhagen has implemented various targeted strategies to enhance cyclist safety at 

intersections. According to UN-Habitat (2024), bicycle crossings at intersections are marked 

with blue asphalt and supported by dedicated bicycle traffic lights, significantly improving 

safety and visibility for cyclists. As Gehl (2010) notes, a critical focus is the sense of safety 

and absolute safety at intersections. Large junctions feature prominent blue lanes with bicycle 

icons to alert drivers. In contrast, specialized bicycle signals typically provide cyclists a six-

second head start before motor vehicles receive a green light. Additionally, trucks and buses 

are mandated to install bicycle mirrors, and ongoing public awareness campaigns emphasize 

the importance of watching for cyclists, particularly at intersections. 



 
 

92 
 

As a result, Copenhagen is successfully implementing B1 by providing appropriately sized 

bicycle paths along the city with a minimum of 2.5-meter-wide bike lanes. Crossing at 

intersections, have bicycle crossings painted in blue and, together with special traffic lights 

for bicycles, Trucks and buses must have special bicycle mirrors. 

 

Figure 51: Traffic light in Copenhagen. 

Source: Gehl (2010). 

 

Figure 52: Bicycle crossing. 

Source: Scally (2016). 

B2. Separate Cycling routes from Moving Vehicles: 

Copenhagen has gradually developed a cohesive bicycle network that spans the entire city 

(Gehl, 2010). On smaller side streets and residential roads with speed limits of 15 to 30 km/h, 

traffic volumes are sufficiently low that dedicated cycling infrastructure is often unnecessary. 

However, all major streets are equipped with dedicated bicycle facilities. On most streets, the 

network consists of bicycle paths running parallel to sidewalks (Gehl,2010), physically 

Figure 50:Copenhagen intersection. 

Source: Reddit (2025) 
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separated from both pedestrian walkways (Gehl,2010) and driving lanes (UN-Habitat, 2024) 

by curbstones (Gehl,2010; UN-Habitat, 2024) as well as parking and driving lanes 

(Gehl,2010). In some areas, painted stripes are used instead of curbstones to designate bike 

lanes positioned between the sidewalk and a row of parked cars, creating a buffer that shields 

cyclists from moving traffic. This configuration is internationally recognized as 

"Copenhagen-style bicycle lanes" (Gehl, 2010). Traffic safety remains a fundamental 

component of Copenhagen's bicycle strategy. Protected infrastructure, whether through curbs 

or parked vehicles, is critical in ensuring a safe cycling environment (Gehl, 2010). 

As a result, Copenhagen successfully implements B2 by differentiating cycling lanes through 

distinct materials and colors, and by ensuring physical separation using curbs or parked cars 

on streets with speed limits above 30 km/h. Where complete separation is not feasible, bike 

lanes are delineated with paint and buffered by on-street parking for added protection. 

Protection. 

 

Figure 53: Curb-separated cycling lanes- Copenhagen, Denmark. 

Source: William Perugini (2025) 

 

Figure 54: Curb-separated bicycle lanes are connected through. 

Intersections with clearly painted markings - Cycle Superhighways, Copenhagen. 

Source: Spur (2024). 
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B3. Design the cycling network with various cycling route types: 

The city provides utility-oriented routes (Cycle Superhighways, commuting corridors) and 

leisure-oriented routes (Green Cycle Routes along parks and waterfronts). Utility routes 

prioritize directness and minimal interruption, while leisure routes prioritize comfort, 

greenery, and scenic quality (City of Copenhagen, 2015). 

Cycle Superhighways are high-capacity commuting corridors prioritizing bicycle traffic by 

offering smoother rides, fewer interruptions, and enhanced safety. These routes are 

strategically planned to connect residential areas with workplaces and educational 

institutions, often running adjacent to public transit stations to support multimodal 

commuting (State of Green, n.d.-a). Key features include synchronized traffic signals, the 

"green wave", enabling cyclists to move continuously through intersections during peak 

hours. (State of Green, 2021). Complementing this, Green Cycle Routes traverse through 

parks and along disused rail lines, providing scenic, tranquil alternatives for cyclists. 

Although they are not necessarily the fastest paths, they are environmentally friendly and 

enjoyable options, ideal for commuting and leisure cycling. These routes are framed as 

supplementary links within the city's broader cycling system, offering a blend of transit utility 

and sightseeing opportunities (Gehl, 2010). 

As a result, Copenhagen is successfully implementing B3 by providing a well-integrated 

cycling network that meets the diverse needs of both functional commuters and recreational 

riders, supported by innovation such as synchronized traffic signals and multimodal 

connectivity. 

 

Figure 56: Green cycle route in 

Copenhagen. 

Source: Lathiya & Lathiya (2018). 

Figure 55: Cycle superhighways  

- Copenhagen. 

Source: State of Green (2021). 
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Figure 58:Green cycle route plan of 

Copenhagen. 

Source: Lathiya & Lathiya (2018). 

 

B4. Design cycling lanes with high-quality, appropriate material: 

Copenhagen's cycling lanes use durable, smooth, weather-resistant asphalt or concrete. 

Surfaces are designed to be even, permeable where needed, and maintained regularly to avoid 

cracks or slipperiness (Gehl Architects, 2015).  

As a result, Copenhagen is successfully implementing B4 by applying high-quality, durable 

surface materials suitable for year-round cycling, such as asphalt. 

 

Figure 59: Asphalt cycling lane - Copenhagen. 

Source: Dev (2010). 

B5. Separate Bicycle Lanes from Car Parking: 

According to Alpert (2016), on-street parking is rare and uncommon in Copenhagen, and 

where it exists, floor markings are typically used to separate the cycling lane from parked 

vehicles. See Figure 60. 

As a result, Copenhagen is successfully implementing B5 by placing cycle tracks away from 

on-street parking and using floor marking for separation. 

Figure 57:Copenhagen Bicycle Superhighways 

Network,2017. 

Source: Greenovation (2017) 
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Figure 60: Cycling lane - On-street parking separation. 

Source: Alpert (2016). 

B6. Provide Shaded Active Travel Routes 

Shading is not uniformly provided for cycling routes. At the same time, tree-lined boulevards 

such as Østerbrogade and Nørrebrogade offer partial shading (City of Copenhagen, 2015). 

Shade is mainly achieved through urban forestry, not through structures, as roadside trees 

have been planted (Gehl, 2010). Frederiksberg Allé is one of the main streets in a wealthy 

part of Copenhagen, with a tree-lined cycle track (Massengale, 2015). See Figure 61. 

As a result, Copenhagen is partially implementing B6 by offering shade through tree cover in 

selected corridors, without a defined coverage or frequency standard. 

 

Figure 61:Frederiksberg Alle. Copenhagen. Looking east, across Askårdsvej. 

Source: Massengale (2015). 

B7. Construct Bicycle Rails Along Outdoor Stairways: 

Copenhagen includes bicycle runnels (rails) alongside many outdoor stairways, especially 

near bridges and metro stations. Examples include Bryggebroen and Islands Brygge Station, 

where cyclists can push bikes up ramps or stair-side runnels (Gehl Architects, 2015). 
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As a result, Copenhagen has successfully implemented B7 by integrating bicycle runnels at 

key stairs and transport nodes. 

 

Figure 62: Copenhagen Central Train Station. 

Source: Andrew (2015). 

B8. Provide Bicycle Storage and Parking: 

Good bicycle parking facilities are essential for encouraging cycling as a sustainable and 

efficient mode of transportation. They must be designed with various key factors to enhance 

accessibility, security, comfort, and usability (Cycling Solutions, 2023). According to 

Denmark Cycling Solutions (2023), an effective bicycle parking facility should prioritize the 

following principles: placement, comfort, visibility, differentiation, security, availability, 

maintenance, respect for cyclists, and the overall contribution to urban space. Bicycle parking 

is a planning requirement across Copenhagen, at major hubs like Nørreport Station, facilities 

include secure, high-capacity racks (City of Copenhagen, 2015). Bicycle parking is 

distributed across the city, at every central train station plaza, and along every building (Spur, 

2024). 

To accommodate this demand efficiently, the city has introduced high-quality basement 

parking facilities, offering direct access to workplaces. These facilities are well-lit, spacious, 

and equipped with services such as bicycle repair stations, changing rooms, and access to 

staff and loan bikes (Røhl & Severinsen, 2019). Furthermore, Copenhagen employs simple 

yet effective design solutions to increase security and usability. For instance, ground-

mounted clamps allow flexible locking for cargo bikes; this infrastructure reduces theft risk 

and supports a broader range of bicycle users (Røhl & Severinsen, 2019). 
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As a result, Copenhagen is successfully implementing B8 by providing secure, accessible 

parking at key locations, though full shading is not guaranteed citywide. 

 

Figure 64:Modern bike storage at the 

University of Copenhagen. 

Source: Visit Copenhagen (2025) 

 

 

Figure 66: Clamps in the ground locking 

a cargo bike. 

Source: Røhl & Severinsen (2019). 

B9: Provide Cycling Supporting Infrastructure: 

Lighting is provided along most cycle routes, and rest areas, wayfinding signage, and seating 

are increasingly integrated into the cycling network. Drinking fountains, public toilets, and 

maintenance stations exist at significant locations, such as Superkilen, but are not evenly 

distributed across the city (City of Copenhagen, 2015; Gehl Architects, 2015). 

Copenhagen provides a comprehensive array of cycling support infrastructure that enhances 

the overall cycling experience, promotes ease of use, and ensures long-term user satisfaction. 

One of the most iconic infrastructural additions is the Cykelslangen (Bicycle Snake) bridge. 

Despite its curved path that increases the travel time, the bridge provides a memorable and 

scenic cycling experience, contributing to its symbolic value for sustainable mobility (Eckart 

Figure 63:Bikes parked at 

�&�R�S�H�Q�K�D�J�H�Q�¶�V���1�¡�U�U�H�S�R�U�W���6�W�D�W�L�R�Q�� 

Source: Spur (2024) 

Figure 65:School parking facility with good 

access and services such as air pumps and water.  

Source: Røhl & Severinsen (2019). 
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et al., 2023). The 280-meter-long structure connects a busy highway overpass to a car-free 

harbor front, bridging the area between Islands Brygge and Amager, Copenhagen's most 

populated island (DISSING+WEITLING archk, 2021; Steiner & Gulsrud, 2016). The bridge 

is designed with gentle curves to navigate around existing buildings and reduce the gradient 

of the ramp. It is nearly five meters wide and features stainless steel railings with low-

consumption LED lighting. In comparison, its orange asphalt surface rests on a longitudinal 

steel beam supported by slim metal pillars spaced every seventeen meters (Laud, 2015).

   

Figure 67: Copenhagen Bicycle Snake.  

Source: Laud (2015). 

Copenhagen also emphasizes secure and accessible parking facilities. For example, basement 

bicycle parking areas provide direct access to workplaces and are equipped with amenities 

such as changing rooms, repair stations, loan bikes, and staff bicycles. These facilities are 

well-lit, spacious, and signal respect toward cyclists (Røhl & Severinsen, 2019). 

 

Figure 68: Basement parking facility with services - Copenhagen. 

Source: (Røhl & Severinsen, 2019). 
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The city addresses cycling comfort and convenience through a variety of innovative 

solutions. One such feature is tilted trash cans, designed to face cyclists and allow easy waste 

disposal without dismounting. Footrests are also placed before traffic signals, enabling 

cyclists to rest comfortably while waiting, either by foot or hand, thus improving the waiting 

experience and increasing safety at intersections (State of Green, 2021). 

 

Figure 70:tilted public trash cans that made 

it easier to throw out trash while cycling. 

Source: State of Green (2021). 

Regarding rest and support infrastructure, Copenhagen provides bicycle service stations 

along the routes. These stations offer tire repair tools, drinking water, weather and traffic 

information, rain shelters, and even sell waterproof ponchos and bike lights (City of 

Copenhagen, 2025). 

 

Figure 71: Bicycle Service Station-Copenhagen. 

Source: City of Copenhagen (2025). 

Signage is another critical component. Although developing, Copenhagen's regional signage system 

includes signs pointing toward recreational and intercity paths, with select routes utilizing former rail 

rights-of-way to build a connected network (Dev, 2010). 

Figure 69: Cyclist Footrest - 

Copenhagen. Source: State of Green 

(2021). 
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Figure 73: Copenhagen cycling signage. 

Source: Cycling Solutions (2025). 

Lighting is another element that shapes Copenhagen cycle superhighways; LED lights 

installed along the path of the cycle superhighways automatically turn on when cyclists pass 

by (Copenhagen Cycle Superhighways, 2015). 

As a result, Copenhagen is successfully implementing B9 by providing an integrated and 

user-focused cycling infrastructure network that includes iconic bridges like Cykelslangen, 

secure and accessible parking facilities, changing rooms, innovative cyclist amenities such as 

footrests and tilted trash bins, service and rest stations along routes, and clear regional 

signage, ensuring comfort, safety, and convenience for cyclists throughout the city. 

Cyclist Footrest at an Intersection, and tilted trash cans can be included in the Jeddah 

framework. 

 

Figure 74:LED lights along the path of the cycle superhighways  

automatically turn on when cyclists are present. 

Source: Copenhagen Cycle Superhighways (2015). 

Figure 72:Recreational paths signage. 

Source: Dev (2010). 
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B10. Implement Public Bicycle Sharing Systems: 

Copenhagen introduced one of the world's first free public bike-sharing systems in the 1990s, 

offering 2,000 city bikes at 110 stations primarily used by tourists (Gehl, 2010). This system 

was later replaced by an electric, GPS-enabled bike-share program, which operated from 

2014 to 2022 before being discontinued due to financial issues (City of Copenhagen, 2022). 

While the city currently lacks a publicly operated bike-sharing program, private bicycle rental 

services are available throughout the city, through plenty of applications, particularly in 

central areas, serving short-term visitors and tourists (Copenhagen Bike Rentals, 2025). 

As a result, Copenhagen is not currently implementing B10 through a public bike-share 

system. However, it does offer limited, privately managed rental programs that partially meet 

the need for short-term bicycle access. 

There are crucial aspects that have not been discussed in the proposed framework under 

Cyclability, which is the interchange between cycling and active modes, which has been 

addressed in the Connected Active Travel Routes domain, C.5: Provide connection between 

active travel networks and public transport. 

Copenhagen has introduced bicycles as part of integrated transport thinking (Gehl,2010). 

In cities designed for people, bicycle traffic must be seamlessly integrated into the overall 

transport strategy. This includes enabling multimodal travel, where bicycles can be taken on 

trains, metro lines, and ideally even on city buses and in taxis. Such integration allows for 

long-distance travel by combining cycling with public transport options, as exemplified by 

Copenhagen, Denmark (Gehl,2010). An essential component of this integration is the 

provision of secure bicycle parking at transport hubs such as train and metro stations. In 

addition, appropriate parking facilities should be available throughout the city, including 

along streets, near schools, offices, and residential buildings. New developments, especially 

office and industrial facilities, should incorporate bicycle parking, changing rooms, and 

showers as standard amenities for cyclists (Gehl,2010). 
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Figure 75: Bicycles as part of integrated transport thinking. 

Source: Gehl (2010). 

As a result, Copenhagen is successfully embedding bicycles into its multimodal transport 

network through accessible carriage policies, secure parking at key nodes, supportive end-of-

trip facilities in urban development planning, and providing bicycle spaces on public transit. 

Tackling C5, and providing a new strategy for the Jeddah framework, B11. Integrate Cycling 

into Broader Transport Systems. 

4.2.2.3 Connected Active Travel Routes  

C1. Establish Comprehensive, Interconnected Network of Continuous Active Travel Routes: 

The widespread American practice of allowing cars to "turn right on red" at intersections is 

unthinkable in cities that want to invite people to walk and bicycle (Gehl,2010). 

Copenhagen has developed one of the world's most comprehensive active mobility networks, 

composed of more than 400 km of segregated cycle tracks and a growing network of "Cycle 

Superhighways" designed to connect municipalities across the capital region (City of 

Copenhagen, 2017). These routes ensure continuous connectivity between residential 

neighborhoods, open spaces, workplaces, schools, and cultural destinations. The network 
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includes green cycle routes, which prioritize directness, safety, and comfort by minimizing 

interruptions and separating active modes from vehicular traffic (Copenhagenize, 2014). 

As a result, Copenhagen is successfully implementing C1 by providing a citywide, 

interconnected network that links key destinations through continuous, safe, active travel 

routes. 

 

Figure 76: Cycling network in Copenhagen city. 

Source: Heward (2022). 

 

 

Figure 77: Pedestrian street - Stroget Street 

 Source: Global Designing Cities Initiative (2022). 
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Figure 78: Intersection design in Copenhagen city. 

Source: Weetman (2024) 

 

Figure 79:Amagertorv square, dating from the Middle Ages, is the central junction in 

Copenhagen. 

Source: UN Habitat (2024). 

 Strøget�����&�R�S�H�Q�K�D�J�H�Q�¶�V���P�D�L�Q���S�H�G�H�V�W�U�L�D�Q���V�W�U�H�H�W�����V�W�U�H�W�F�K�H�V���I�R�U���D�E�R�X�W���R�Q�H���N�L�O�R�P�H�W�H�U�������������P�L�O�H����

and runs almost straight through the city center. Numerous twists and turns along the route 

keep the space enclosed and engaging. Four squares break up the path, making the journey 

feel more manageable. People naturally move from one square to the next, and the winding 
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path keeps the experience dynamic and varied. In this context, walking a kilometer or more 

feels effortless��(Gehl, 2010). 

C2. Provide small block sizes: 

While Copenhagen does not explicitly aim to meet a target of 54 intersections/km² or a 

specific connectivity index, it achieves a fine-grained urban structure in most central 

neighborhoods. Districts like Indre By, Vesterbro, and Nørrebro have small blocks, frequent 

intersections, and permeable networks that support walkability and route choice (Gehl, 2010). 

However, newer developments such as Ørestad feature larger blocks with reduced 

permeability, which are gradually being adapted through retrofitted pedestrian and cycling 

paths (City of Copenhagen, 2015). 

As a result, Copenhagen is partially implementing C2 through fine-grained networks in 

historic districts, but some newer areas still feature larger blocks that reduce direct 

connectivity. 

C3. Provide the choice of leisure and utility routes: 

Copenhagen differentiates between direct utility routes and recreational corridors. Cycle 

Superhighways and bike lanes on major streets offer efficient commuting paths, while green 

cycle routes through parks, waterfronts, and natural areas offer scenic, leisure-oriented 

alternatives (City of Copenhagen, 2015). Which has been discussed in detail in B3. 

As a result, Copenhagen is successfully implementing C3 by offering parallel direct and 

recreational active travel routes designed for both utility and leisure purposes. 

C4. Prioritize pedestrians over vehicles: 

In Copenhagen, pedestrian priority is embedded into planning through measures such as 

raised crossings, wide sidewalks, and traffic-calmed zones. Intersections often feature 

pedestrian-first signals or narrowed lanes to slow cars (Gehl Architects, 2015). The city 

avoids pedestrian overpasses or underpasses in most contexts, using them only at highway-

scale barriers. Instead, crossings are integrated into street-level design for safety and 

accessibility (City of Copenhagen, 2017). 

As a result, Copenhagen is successfully implementing C4 by prioritizing pedestrians in street 

design, avoiding unnecessary grade separations, and ensuring safety at junctions. 
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Table 16: Prioritize pedestrian Over vehicles in Copenhagen intersections. 

Source: The Author, retrieved from Weetman (2024). 

C5. Provide a connection between active travel networks and public transport. 

Copenhagen integrates active travel networks with public transport by aligning bike and 

pedestrian paths with metro stations, train hubs, and bus corridors. Interchange areas such as 

Nørreport Station and Østerport Station offer bike parking, step-free access, and direct 

cycling and walking routes to nearby destinations (City of Copenhagen, 2015). Signage and 

surface design reinforce connections, and transit development is coordinated with cycling 

infrastructure. (City of Copenhagen, 2015). This strategy has also been discussed in the 

domains of Cyclability and Public Transport. 

As a result, Copenhagen is successfully implementing C5 by connecting walking and cycling 

routes directly to public transport hubs and enabling easy modal transitions. 

Copenhagen intersection design 

Segregation stops well back 

from the corner. 

Stop line for cycling ahead 

of that for other vehicles. 

Painted blue stripe warns of 

the path for those cycling. 

   

People wanting to turn left 

(cycling) have to wait here 

for the second green signal. 

Vehicles turning right wait 

for those on bicycles. 

Pedestrians cross the cycle 

track and the road in one go 
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Figure 80: Stroget street, connected to the metro station at both ends. 

Source: Google Maps (2025). 

C6. Provide a safe active travel network: 

The city provides uniform street lighting on all major bike and pedestrian routes to ensure 

visibility and nighttime safety (Gehl, 2010). Buildings in central districts are designed to 

front onto streets, enhancing natural surveillance. In mixed-use zones, frequent entrances and 

transparent façades increase the sense of safety and passive observation (City of Copenhagen, 

2015). 

As a result, Copenhagen is successfully implementing C6 by ensuring lighting and natural 

surveillance enhance the safety of its active mobility networks. 

C7. Develop a wayfinding and signage system: 

Wayfinding is supported through a unified system of bicycle and pedestrian signage, 

including distance markers, neighborhood maps, and directional arrows placed at decision 

points (City of Copenhagen, 2015). Signs are inclusive in size and color contrast but do not 

consistently include tactile or digital elements. Public transport stations and major paths often 

�I�H�D�W�X�U�H�����<�R�X���$�U�H���+�H�U�H�����P�D�S�V���D�O�L�J�Q�H�G���W�R���W�K�H���X�V�H�U�¶�V���S�H�U�V�S�H�F�W�L�Y�H�����6�W�U�H�H�W�V�F�D�S�H���H�O�H�P�H�Q�W�V���D�Q�G��

landmarks, such as towers, artwork, and civic buildings, are used as navigational anchors 

(Gehl Architects, 2015). This strategy has been discussed in detail in Walkability and 

Cyclability. 

As a result, Copenhagen is successfully implementing C7 through visible, inclusive 

wayfinding systems and architectural landmarks, though tactile and digital tools are not 

universally applied. 

C8. Design streets with Filtered permeability: 

Filtered permeability is applied across Copenhagen using bollards, planters, paving contrasts, 

and restricted vehicular access on residential streets. Modal filters allow pedestrians and 

cyclists to pass while limiting car access, particularly in shared street zones (City of 
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Copenhagen, 2017). One-way vehicle restrictions with contraflow bike lanes are common, 

and selective closures are used to reduce through-traffic in dense areas like Nørrebro. 

As a result, Copenhagen is successfully implementing C8 by using filtered permeability tools 

to prioritize cycling and walking while reducing vehicle dominance in local streets. 

C9. Provide an appropriate vertical connection: 

Copenhagen minimizes grade separation in most public areas. Where stairs are necessary�²

such as bridges or metro access�² ramps and gentle slopes are typically provided. Examples 

like Bryggebroen and Inderhavnsbroen include wide ramps and resting platforms for cyclists 

and wheelchair users (Gehl Architects, 2015). Long staircases are avoided in favor of 

surface-level routes, and seating or greenery is occasionally integrated into slopes (Gehl 

Architects, 2015). This strategy has been discussed in Cyclability in regard to cycle runnels. 

As a result, Copenhagen is successfully implementing C9 by reducing vertical barriers and 

providing step-free, accessible routes in areas of elevation change. 

4.2.2.4 Mixed land use planning 

M1. Provide a Mix of Uses, Avoid Large, Single-Use Zoning: 

Copenhagen encourages mixed-use development at both the neighborhood and block levels. 

It started a conversation for a mixed-use neighborhood in the industrial harbour in 1999 

(Glaser et al., 2014). In districts such as Vesterbro and Nordhavn, housing is integrated with 

retail, office spaces, educational institutions, cafés, and recreational facilities (City of 

Copenhagen, 2015). The city avoids large-scale, single-use zoning and instead promotes 

functional diversity within each development parcel or building. The result is a distributed 

pattern of daily activity that supports short-distance travel and enhances social vibrancy. 

Mixed uses are supported through flexible zoning tools rather than strict use categories, 

allowing adaptation over time (Gehl, 2010). 

As a result, Copenhagen is successfully implementing M1 by discouraging land-use 

specialization and supporting compact, adaptable, and mixed-function urban neighborhoods. 
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Figure 81: Mixed land uses - Copenhagen city. 

Source: Heward (2021). 

M2. Place Amenities Within 350�±700 Meter Walking Distance: 

�&�R�S�H�Q�K�D�J�H�Q�¶�V���P�X�Q�L�F�L�S�D�O���S�O�D�Q�Q�L�Q�J���S�U�L�R�U�L�W�L�]�H�V���S�U�R�[�L�P�L�W�\���W�R���H�Y�H�U�\�G�D�\���D�P�H�Q�L�W�L�H�V���W�K�U�R�X�J�K��

compact development. In most urban districts, public facilities such as primary schools, 

kindergartens, grocery stores, and healthcare centers are accessible within a 350�±700-meter 

walk from residential areas (City of Copenhagen, 2015). This spatial logic aligns with a 5-to-

10-minute walking distance and is embedded in the design of neighborhoods like Ørestad and 

Carlsberg Byen. Religious and cultural institutions, though more limited in number, follow 

the same principle of proximity where applicable. However, proximity is achieved through 

general land use density and planning logic rather than formal measurement or ratio (Gehl 

Architects, 2015). 

As a result, Copenhagen is successfully implementing M2 by ensuring everyday amenities 

are located within walkable proximity, although without applying a fixed 350�±700-meter 

standard. 
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M3. Co-locate sport and recreation facilities alongside complementary uses: 

In Copenhagen, large public parks such as Fælledparken and Nørrebroparken are co-located 

with schools, daycares, housing blocks, and plazas, allowing for integrated use throughout the 

day (City of Copenhagen, 2015). However, while co-location is widely practiced, there is no 

clear requirement for placing sports and recreation facilities within 350 meters of 75% of 

�U�H�V�L�G�H�Q�F�H�V���R�U���E�X�V�L�Q�H�V�V�H�V�����$�F�F�H�V�V�L�E�L�O�L�W�\���L�V���L�Q�V�W�H�D�G���H�Q�V�X�U�H�G���W�K�U�R�X�J�K���W�K�H���F�L�W�\�¶�V���F�R�Q�Q�H�F�W�H�G��

pedestrian and cycling infrastructure, allowing people to reach shared facilities quickly. This 

reflects a network-based planning approach rather than parcel-level distribution. 

As a result, Copenhagen is successfully implementing M3 by clustering recreation facilities 

with everyday destinations, but without applying proximity-based coverage standards. 

M4. Locate a mix of land uses at active travel intersections and around public transport: 

Copenhagen actively promotes mixed-use intensification around transit and active mobility 

intersections. Areas such as Nordhavn and Ørestad are shaped around metro stations and 

serve as focal points where residential, retail, office, and cultural uses converge (City of 

Copenhagen, 2015). These nodes are intentionally placed at the intersection of pedestrian 

corridors, cycling networks, and high-frequency public transport. Additionally, public spaces 

and retail areas are designed to open onto these nodes to encourage street-level activity and 

multimodal engagement (Gehl, 2010). 

As a result, Copenhagen is successfully implementing M4 by locating mixed land uses at key 

multimodal nodes and public transport corridors, enhancing accessibility and urban intensity. 

4.2.2.5 Public Transit 

P1. Integrate Active Travel routes with Public Transit: 

Transit stops in Copenhagen are purposefully located within well-connected street grids, 

allowing pedestrians and cyclists to access them from multiple directions. Key transit 

corridors, such as the Cityring Metro and S-train stations, are embedded in dense urban areas 

with fine-grain connectivity and pedestrian-priority design (City of Copenhagen, 2015). 

Pedestrian and bicycle routes are planned to directly approach stations and stops without 

unnecessary detours or obstructions (Gehl Architects, 2015). Major stops such as Nørreport 

Station integrate cycling infrastructure, wide sidewalks, and nearby bus, metro, and rail 

platforms, allowing easy multimodal access (City of Copenhagen, 2015). 

As a result, Copenhagen is successfully implementing P1 by ensuring transit stops are located 

in connected street grids and directly integrated with the active travel network. 
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P2. Enable interchange between active travel modes and public transport: 

�,�Q�W�H�U�P�R�G�D�O���F�R�Q�Q�H�F�W�L�Y�L�W�\���L�V���D���N�H�\���F�R�P�S�R�Q�H�Q�W���R�I���&�R�S�H�Q�K�D�J�H�Q�¶�V���W�U�D�Q�V�L�W���V�\�V�W�H�P�����$�W���P�D�M�R�U��

transfer points, facilities such as bicycle lanes lead directly to station entrances, and secure 

crosswalks ensure safe passage for pedestrians and cyclists (Gehl, 2010). Raised crossings, 

traffic-calmed areas, and reduced vehicle speeds near stations are common, particularly 

around hubs like Østerport and Nørreport, where streets are shared between different 

transport modes (City of Copenhagen, 2017). The city has adopted a street hierarchy that 

minimizes conflict between modes while prioritizing active mobility near transit. 

As a result, Copenhagen is successfully implementing P2 by enabling seamless and safe 

interchange between walking, cycling, and public transit through integrated, traffic-calmed 

environments. 

P3. Improve Comfort and Accessibility at interchanges and Transit Stops: 

�&�R�S�H�Q�K�D�J�H�Q�¶�V���P�D�M�R�U���S�X�E�O�L�F���W�U�D�Q�V�S�R�U�W���V�W�R�S�V���S�U�R�Y�L�G�H���K�L�J�K���V�W�D�Q�G�D�U�G�V���R�I���F�R�P�I�R�U�W�����S�D�U�W�L�F�X�O�D�U�O�\���I�R�U��

cyclists. Bicycle parking facilities are available at nearly all metro and S-train stations, with 

large hubs like Nørreport offering thousands of secure racks and some covered spaces (City 

of Copenhagen, 2015). Although Copenhagen offers shelter at larger stops, full shading 

coverage is not applied consistently at minor community-level transit stops. Maintenance 

stations or public bicycle repair tools are provided in some areas, but are not standard at all 

locations. Universal accessibility is emphasized in platform design, and street-to-platform 

transitions are barrier-free with low-floor vehicles and step-free entries (Gehl Architects, 

2015). 

As a result, Copenhagen is successfully implementing P3 by prioritizing bicycle parking, 

accessibility, and partial comfort infrastructure at major transit hubs, although full shading 

and maintenance facilities are not yet universal. 

 

Figure 82: Zebra crossing in front of Aarhus Station. 

Source: Dejlige Aarhus (2023). 
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Figure 83: Bikes parked at the Aarhus Station entrance. 

Source: Denmark (2019) 

 

Figure 84: Central basement of good quality, including a design that makes it easier to 

remember where you parked your bike. 

Source: Denmark (2019) 

4.2.3 Active Places Network Analysis 

C�R�S�H�Q�K�D�J�H�Q�����'�H�Q�P�D�U�N�����Z�L�G�H�O�\���U�H�F�R�J�Q�L�]�H�G���D�V���R�Q�H���R�I���W�K�H���Z�R�U�O�G�¶�V���P�R�V�W���V�X�V�W�D�L�Q�D�E�O�H���D�Q�G���O�L�Y�D�E�O�H��

cities, actively implements regenerative placemaking strategies that enhance its public health 

and environmental goals. A key example is the transformation of Sønder Boulevard in the 

Vesterbro district into an inclusive recreational park. This green intervention not only 

mitigates the urban heat island effect but also fosters social interaction and promotes physical 

activity, thereby supporting a healthier urban lifestyle (Future of Cities, 2025). This section 

will show and analyze the active places and destination network of Copenhagen city in order 

to validate the Active Places Network category of the Jeddah framework. 

4.2.3.1 Open public spaces 

This section analyzes how Copenhagen implements strategies for Open Public Spaces (O1�±

O11) based on the proposed framework for Jeddah city. 

In Copenhagen, multifunctionality is a central planning goal for open spaces. The city 

focuses on designing public areas that simultaneously serve recreation, sport, ecology, 
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community gathering, and climate resilience (City of Copenhagen, 2015). The Finger Plan 

(1947, updated 2013) promotes the integration of green corridors and parks within urban 

development, ensuring accessible open spaces across the metropolitan region (The Danish 

Ministry of the Environment, 2013). Open spaces are not passive but are actively 

programmed for diverse year-round activities (Gehl, 2010). 

O1. Develop a Network of Multifunctional Open Spaces: 

Copenhagen pursues a deliberate policy to distribute open public spaces so that all residents 

have access to parks and recreation near their homes. The 2019 Municipal Plan set a target 

that no resident should be more than 300 meters from a publicly accessible green area (City 

of Copenhagen, 2025). While about one-third of housing still exceeds that threshold, the city 

continues to build new parks, reclaim public squares, and enhance small green spaces to close 

the gap (City of Copenhagen, 2015).  

As a result, Copenhagen is successfully implementing O1 by developing a distributed 

network of multifunctional open spaces and adjusting zoning to ensure every resident is 

within reach of accessible, high-quality open areas. 

  

Figure 86: Parks are distributed around Copenhagen. 

Source: Google Maps (2025). 

                                                                                            

O2. Integrate open spaces within the active travel network: 

�&�R�S�H�Q�K�D�J�H�Q�¶�V���³�*�U�H�H�Q���&�\�F�O�H���5�R�X�W�H�V�´���S�U�R�J�U�D�P���L�Q�W�H�J�U�D�W�H�V���R�S�H�Q���V�S�D�F�H�V���Z�L�W�K���L�W�V���F�\�F�O�L�Q�J���D�Q�G��

pedestrian networks. More than 60 kilometers of scenic, low-stress bike paths traverse green 

areas and parks, creating a seamless experience for cyclists and walkers between 

Figure 85:��Superkilen Park - 

Copenhagen��  

Source: Sánchez (2024) 
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neighborhoods (University of Washington, 2007). Superkilen Park is directly on this network, 

acting as a recreational and transport corridor (Wright, 2018). Figure 88 shows A bicycle-

friendly open space in Superkilen Park, Nørrebro �± �S�D�U�W���R�I���&�R�S�H�Q�K�D�J�H�Q�¶�V���*�U�H�H�Q���&�\�F�O�H���5�R�X�W�H��

network. 

As a result, Copenhagen is successfully implementing O2 by embedding open spaces within 

green mobility corridors, making walking and cycling a more attractive and connected daily 

choice. 

  

Figure 88: Superkilen Park as an integrated active space 

and cultural corridor.  

Source: Wright (2018). 

O3. Promote Waterfront and Blue Infrastructure Use 

Following decades of water quality restoration, Copenhagen transformed its industrial harbor 

into a public waterfront filled with recreational amenities. Harbor baths at Islands Brygge and 

Kalvebod Waves offer swimming and sunbathing areas in the city center (Merrill, 2019). 

Public piers, kayak rentals, and water taxi routes further activate the blue infrastructure.  

As a result, Copenhagen is successfully implementing O3 by converting urban waterways 

into vibrant, accessible public spaces that support year-round water-based recreation. 

Figure 87: Bike- friendly Park - 

Superkilen Park. 

 Source: Sánchez (2024) 
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Figure 90:Islands Brygge Harbor Bath �± 

showcasing blue infrastructure for 

recreation. 

Source: BIG (2011). 

O4. Provide Various Activity and Sport Facilities 

�&�R�S�H�Q�K�D�J�H�Q�¶�V���O�D�U�J�H�V�W���S�D�U�N�����)� �O�O�H�G�S�D�U�N�H�Q, includes football pitches, skateparks, and courts, 

while smaller urban spaces such as Israels Plads offer basketball courts and table tennis under 

a plaza redesign (Souza, 2022). The rooftop Konditaget Lüders features outdoor gym stations 

and sprint tracks (Københavns Kommune, 2025).  

As a result, Copenhagen is successfully implementing O4 by diversifying its open spaces to 

include well-designed, high-use recreational and sports infrastructure accessible to all. 

 

Figure 92: Street Trampolines in Copenhagen. 

Source: Gattupalli (2024). 

 

Figure 89:Islands Brygge waterfront, bathing 

place in the harbor - Copenhagen, Denmark. 

Source: Saxberg (2011) 

Figure 91:Konditaget Lüders rooftop. 

Source: JAJA Architects (2025). 
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Figure 94: Basketball infrastructure at 

Superkilen Park - Copenhagen. 

 Source: Sánchez (2024). 

 

O5. Provide Physical Activity Infrastructure: 

The city supports informal exercise with features such as public trampolines, climbing walls, 

pull-up bars, and running trails in public parks. Konditaget Lüders is a flagship example, 

combining panoramic views with a calisthenics park (Københavns Kommune, 2025). In 

addition to dedicated running tracks and playgrounds, Copenhagen includes open paths, loop 

trails, and recreational corridors, like the Harbour Circle, designed for walking, jogging, and 

cycling across scenic and urban landscapes (Gehl, 2010). 

As a result, Copenhagen is successfully implementing O5 by embedding free, informal, high-

quality fitness infrastructure in open spaces across neighborhoods. 

 

Figure 96: Kickboxing opportunity at 

Superkilen Park. 

Source: Sánchez (2024) 

Figure 95: Seatings and shading at 

Superkilen Park. 

 Source: Sánchez (2024) 

Figure 93:Figure 84: Gym equipment at 

Superkilen Park - Copenhagen. 

 Source: Sánchez (2024). 
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Figure 98:The Harbor circle route runs  

through 12 districts area of the city. 

Source: Wernery (2025). 

O6. Ensure Accessibility in Open Spaces: 

Accessibility upgrades include curb-free paths, wide ramps, and textured surfaces for visually 

impaired users. Folkets Park, for example, includes accessible entryways, multiple seating 

zones, and smooth walking paths redesigned through inclusive community engagement 

(Souza, 2022). 

 As a result, Copenhagen is successfully implementing O6 by designing open spaces to be 

universally accessible, using inclusive design to enhance usability across all ages and 

abilities. 

O7. Develop a Wayfinding and Signage System: 

�'�L�U�H�F�W�L�R�Q�D�O���V�L�J�Q�D�J�H���L�V���I�R�X�Q�G���W�K�U�R�X�J�K�R�X�W���&�R�S�H�Q�K�D�J�H�Q�¶�V���S�D�U�N�V�����F�\�F�O�L�Q�J���J�U�H�H�Q�Z�D�\�V�����D�Q�G��

recreational harbor fronts. Green signage on the Harbour Circle and at park entrances 

communicates distances and amenities (Visit Copenhagen, 2025). 

 As a result, Copenhagen is successfully implementing O7 by using a minimalist, effective 

wayfinding integrated into open space and mobility infrastructure. 

Figure 97: The Harbor Circle 

Bridge. Source: Visit Copenhagen 

(2025) 
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Figure 99: Konditaget Lüders rooftop. 

Source: Aagaard (2017). 

O8. Ensure Safety and Security in Open Spaces: 

Copenhagen emphasizes natural surveillance through open sightlines, lighting, and human 

activity. Lighting upgrades in Folkets Park and other spaces increase nighttime visibility, 

while plazas like Superkilen balance openness and privacy for diverse user groups (Souza, 

2022).  

As a result, Copenhagen is successfully implementing O8 by fostering safety through 

environmental design and ensuring a secure, inviting atmosphere in public spaces. 

 

Figure 100: Nighttime lighting at Superkilen Park - Copenhagen. 

Source: Sánchez (2024) 

O9. Integrate Nature into Open Spaces: 

Urban parks are increasingly designed with wildflower meadows, pollinator gardens, and 

biodiversity zones. The city aims to plant 100,000 trees by 2025 (City of Copenhagen, 2015). 

Park landscapes now integrate stormwater gardens and native plants to support wildlife (City 

of Copenhagen, 2015). 

As a result, Copenhagen is successfully implementing O9 by integrating nature into urban 

spaces to improve ecology and climate resilience. 
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O10. Provide Shading for Open Spaces: 

Tree-�O�L�Q�H�G���D�Y�H�Q�X�H�V�����F�D�Q�R�S�L�H�V�����D�Q�G���V�K�D�G�H�G���V�H�D�W�L�Q�J���D�U�H���F�R�P�P�R�Q���D�F�U�R�V�V���&�R�S�H�Q�K�D�J�H�Q�¶�V���R�S�H�Q��

spaces. Projects like Enghaveparken incorporate trees and pergolas to provide relief in 

summer months (C40 Cities, 2015). 

 As a result, Copenhagen is successfully implementing O10 by increasing shade through 

green infrastructure, supporting thermal comfort in a warming climate. 

 

Figure 101: Enghaveparken - Climate Park  - Copenhagen.  

Source: State of Green (2021). 

�2���������0�D�N�H���6�S�D�F�H���I�R�U���&�K�L�O�G�U�H�Q�¶�V���3�O�D�\: 

Over 125 public playgrounds across the city are designed for inclusive, active play. Tower 

Playground and Nature Playground in Valby Park use climbing towers, nature trails, and 

activity zones to encourage creativity and movement (Visit Copenhagen, 2025).  

As a result, Copenhagen is successfully implementing O11 by offering varied, safe, and 

imaginative environments that support physical development and play. 

 

Figure 103:Nature Playground in Valby Park  

nature-based �F�K�L�O�G�U�H�Q�¶�V���S�O�D�\���� 

Source: Visit Copenhagen (2025). 

Figure 102:Parknplay rooftop in 

Copenhagen. 

Source: Russell Play (2020). 
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4.2.3.2 Streets as active places 

S1. Enhance safety in active streets: 

Copenhagen prioritizes physically separating pedestrians, cyclists, and vehicles to reduce 

conflicts and improve safety. Most streets feature designated bike lanes, either curb-

separated, elevated, or protected by parked cars and sidewalks distinct from vehicular roads 

(City of Copenhagen, 2017). Cycling infrastructure is designed to follow direct routes with 

minimal detours, enabling consistent, predictable movement (Copenhagenize, 2014). The city 

also proactively reserves street space for future infrastructure, such as lighting poles, signage, 

or green infrastructure, ensuring these elements do not obstruct sidewalks or cycle lanes 

(Gehl Architects, 2015). 

As a result, Copenhagen successfully implements S1 by ensuring the separation of modes, 

direct routing, and proactive space allocation for safe and adaptable active travel corridors. 

 

S2. Design Streets with High-Quality and Context-Sensitive Materials: 

Streets in Copenhagen are constructed using robust, weather-resistant materials like granite, 

brick, and compacted gravel, which support durability and aesthetic cohesion (City of 

Copenhagen, 2015). Distinct surface materials are used to differentiate between walking, 

cycling, and driving areas, enhancing wayfinding and reducing conflict (Gehl, 2010). The 

city emphasizes context-sensitive design by selecting materials and colors that reflect 

neighborhood identity and Copenhagen's broader historical and cultural landscape, which 

increases user comfort and civic pride (Gehl Architects, 2015). 

As a result, Copenhagen is successfully implementing S2 by using high-quality, durable 

materials and context-sensitive design to enhance clarity, identity, and longevity in active 

streets. 

S3. Promote Informal Street Activities: 

Informal street uses are supported across Copenhagen through human-scale design and traffic 

calming. In low-traffic residential streets, curb extensions, shared zones, and low-speed limits 

enable informal play and street-level interactions (City of Copenhagen, 2017). Examples such 

as Dronning Louise's Bro and the Nørrebro district demonstrate how widened sidewalks and 

flexible street layouts encourage sitting, gathering, and child play without dedicated 

programming (Gehl Architects, 2015). These spaces are not over-regulated, allowing 

spontaneous activity and fostering community life. 
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As a result, Copenhagen is successfully implementing S3 by supporting informal street 

activity through flexible, safe, and socially responsive urban design. 

S4. Create Resilient Spaces for All Seasons: 

Copenhagen designs public streets to function year-round. Tree planting, colonnades, and 

integrated shelters are widely used to moderate summer heat and provide comfort during rain 

and winter (City of Copenhagen, 2011). The city invests in high-frequency snow and ice 

removal on key pedestrian and cycling routes, preserving accessibility even in winter 

(Copenhagen Municipality, 2011). Seasonal materials and flexible street furniture allow for 

use under different climate conditions. 

As a result, Copenhagen is successfully implementing S4 by designing streets with climate 

resilience through shade, shelter, and maintenance strategies that ensure seasonal usability. 

S5. Create Squares and Plazas at Intersections: 

Copenhagen regularly introduces small squares and plazas at key intersections, particularly 

where green or bicycle streets cross. These spaces serve as informal gathering zones and 

accommodate sitting, markets, play, or café spill-out zones (City of Copenhagen, 2015). 

Examples include Israel Plads and Superkilen, where intersections were transformed into 

multifunctional public plazas with integrated green elements and recreational infrastructure 

(Gehl, 2010). 

As a result, Copenhagen is successfully implementing S5 by transforming street intersections 

into socially vibrant public squares that support leisure, gathering, and informal play. 

 

Figure 104: Amager Square - Copenhagen. 

Source: Google Maps (2025). 
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S6. Enhance Street Activity through Infrastructure: 

Copenhagen enhances the use of its streets through strategic placement of active street 

infrastructure such as café seating, benches, bike racks, and pocket parks. In districts like 

Vesterbro and Nørrebro, street-facing cafés, outdoor furniture, and publicly accessible seating 

encourage lingering and activity spill-out from adjacent uses (Gehl Architects, 2015). These 

design strategies promote active engagement with the street, reinforcing its role as a space for 

social interaction and everyday life. See Figure 105, which shows Strøget street, 

Copenhagen's main shopping street and one of Europe's longest pedestrian streets with a 

wealth of shops (Strøget: The Main Shopping Street, 2025). 

As a result, Copenhagen is successfully implementing S6 by supporting social street life 

through infrastructure that invites people to sit, gather, and stay in public spaces. 

 

Figure 106: Café at Strøget street. 

Source: Project for Public Spaces (2005). 

 

4.2.4 Copenhagen: Active Design Framework Validation Summary 

Copenhagen implements a highly integrated active design approach, particularly excelling in 

walkability, Cyclability, connected travel networks, and multifunctional public spaces. The 

city provides continuous, safe, and wide sidewalks (City of Copenhagen, 2015), protected 

bike lanes exceeding international standards (City of Copenhagen, 2017), and a dual network 

of commuter and leisure cycling routes (Gehl, 2010). Pedestrians and cyclists are prioritized 

over vehicles through raised crossings, traffic calming, and filtered permeability (Gehl 

Architects, 2015), with overpasses or underpasses used only when necessary (City of 

Copenhagen, 2015). 

Public transport is well integrated with walking and cycling infrastructure, particularly at 

hubs like Nørreport Station, where modal interchange is safe, barrier-free, and supported by 

bike parking (City of Copenhagen, 2015). While Copenhagen no longer operates a public 

Figure 105: Strøget is Copenhagen's 

main shopping street. 

Source: Google Maps (2025) 



 
 

124 
 

bike-sharing system, private rental options remain available (City of Copenhagen, 2022; 

Gehl, 2010). 

The city promotes compact, mixed-use development, especially around metro stations like 

Ørestad and Nordhavn (City of Copenhagen, 2015). It ensures that most services and 

amenities are within walking distance, without fixed proximity standards (Gehl Architects, 

2015). Open spaces are inclusive and multifunctional, combining sport, ecology, and 

recreation (Gehl, 2010). Streets are treated as social spaces, designed for seasonal use, 

informal activity, and community interaction (Gehl Architects, 2015). 

While Copenhagen aligns with most strategies in the proposed framework, there are gaps in 

formal shading standards, citywide inclusive infrastructure, and a public bike-share system, 

�R�I�I�H�U�L�Q�J���Y�D�O�X�D�E�O�H���O�H�V�V�R�Q�V���W�R���H�Q�K�D�Q�F�H���-�H�G�G�D�K�¶�V���I�X�W�X�U�H���D�F�W�L�Y�H���G�H�V�L�J�Q���I�U�D�P�H�Zork. 

Table 17: Copenhagen: Active Design Framework key lessons learnt Summary 

Source: The Author 

Copenhagen: Active Design Framework Key Lessons Learnt Summary 

Category Domain Implemented Key Lessons Learnt 

Active Travel 

Network 

 

Walkability �7 Attractive street plinths 

Cyclability �7 
Cycling network and 

infrastructure 

Connected active travel 

routes 
�7 

Well-connected active travel 

routes with various routes 

options 

Mixed Land Use �7 
Pedestrian streets with shops 

and cafes 

Public Transit �7 
Well integrated active routes 

with the transit stop 

Active Places 

Network 

Open public spaces �7 
Various physical activity 

infrastructure 

Streets as active places �7 
Pedestrian only streets and 

squares 

 

�7�R���F�R�P�S�O�H�P�H�Q�W���W�K�H���G�H�W�D�L�O�H�G���D�Q�D�O�\�V�L�V���R�I���&�R�S�H�Q�K�D�J�H�Q�¶�V���X�U�E�D�Q���L�Q�W�H�U�Y�H�Q�W�L�R�Q�V�����D���V�H�W���R�I���.�H�\��

�3�H�U�I�R�U�P�D�Q�F�H���,�Q�G�L�F�D�W�R�U�V�����.�3�,�V�����L�V���D�S�S�O�L�H�G���W�R���T�X�D�Q�W�L�I�\���W�K�H���F�L�W�\�¶�V���V�X�F�F�H�V�V���L�Q���L�P�S�O�H�P�H�Q�W�L�Q�J��

active design strategies. The indicators are drawn from four key domains: active mobility, 
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public space provision, health outcomes, and strategic alignment. This assessment helps 

�H�Y�D�O�X�D�W�H���W�K�H���H�[�W�H�Q�W���W�R���Z�K�L�F�K���&�R�S�H�Q�K�D�J�H�Q�¶�V���S�U�D�F�W�L�F�H�V���V�X�S�S�R�U�W���W�K�H���I�U�D�P�H�Z�R�U�N���D�Q�G���L�G�H�Q�W�L�I�\��

�D�U�H�D�V���W�K�D�W���P�D�\���L�Q�I�R�U�P���-�H�G�G�D�K�¶�V���D�S�S�O�L�F�D�W�L�R�Q���R�I���V�L�P�L�O�D�U���V�W�U�D�W�H�J�L�H�V�� See Table 18 for the full KPI 

summary. 

 

Table 18: Copenhagen: KPI Assessment for Active Urban Design Framework Validation 
Source: The Author 

Domain KPI  Value 

1.Active Mobility 

Performance 

% of trips by walking 

and cycling 
49% by bike (Thoem & Copenhagenize, 

2025) 
 

Length of bike 

infrastructure (km) 397 km (Liverino, 2025) 

2.Public Space 

Quality 

Public space per capita 

(m²/person) 

32 m²/person by 2018 (Statista Research 

Development 2018) 

3.Health Impact 

Physical activity rate 

(%) 

73.4% reach the WHO physical activity for 

health recommendations in 2010 (European 

Commission et al., 2014) 

Improvement in public 

health indicators % 

Life expectancy at birth (years) has 

improved by +4.25 years (WHO, 2023). 

4.Strategic 

Alignment 

Policy/master plan 

alignment (Yes/No) 

Yes, strong urban cycling & pedestrian 

policy (City of Copenhagen, 2025) 

Climatic adaptability 

(Yes/No) No, cold climate not transferable 

 

�&�R�S�H�Q�K�D�J�H�Q�¶�V���.�3�,���U�H�V�X�O�W�V���G�H�P�R�Q�V�W�U�D�W�H���F�R�Q�V�L�V�W�H�Q�W���V�X�F�F�H�V�V���L�Q���S�U�R�P�R�W�L�Q�J���D�F�W�L�Y�H���P�R�E�L�O�L�W�\����

health, and quality urban space. The city excels in cycling infrastructure, walkability, and 

policy integration, confirming its status as a global leader in active design. However, climatic 

�G�L�I�I�H�U�H�Q�F�H�V���O�L�P�L�W���W�K�H���G�L�U�H�F�W���W�U�D�Q�V�I�H�U�D�E�L�O�L�W�\���R�I���V�R�P�H���S�U�D�F�W�L�F�H�V���W�R���-�H�G�G�D�K�����6�W�L�O�O�����&�R�S�H�Q�K�D�J�H�Q�¶�V��

long-term commitment to human-centered planning offers foundational principles for 

designing more active, inclusive, and healthier cities. 
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4.3 Barcelona, Spain 

Barcelona Barcelona is a leading example of progressive urban design, making it a valuable 

case study for exploring active and health-oriented planning strategies. The city's 

transformation began with Ildefons Cerdà's 19th-century Eixample plan, which emphasized 

mobility, ventilation, and sunlight, still relevant in today's urban discourse (Re-thinking The 

Future, 2022). In recent years, Barcelona has implemented the Superblock (Superilla) model 

to reduce car dependency, reclaim public spaces, and enhance pedestrian and cycling 

infrastructure (World Health Organization [WHO], 2022). 

4.3.1 Overview of Barcelona city 

4.3.1.1 Location and Climate 

Barcelona is located on the northeastern Mediterranean coast of Spain. It features a hot-

summer Mediterranean climate (Csa) with hot, dry summers and mild, wet winters. Rainfall 

averages around 600 mm annually (Spanish Meteorological Agency, 2022). 

4.3.1.2 Urban Context and Growth 

Barcelona has around 1.6 million residents and is a dense, compact city known for its historic 

grid layout (Eixample). Urban planning promotes walkability, public transit, and the use of 

small blocks. Superblocks (Superilles) have restructured street networks to prioritize people 

over cars (Ajuntament de Barcelona, 2021). 

4.3.1.3 Implementation of Active Design 

Barcelona integrates active design through pedestrian-friendly streetscapes, cycling 

infrastructure, and public open spaces. Parks, beaches, and the waterfront are activated with 

sports zones and pedestrian promenades. Street design is upgraded with shade, greenery, and 

mobility hubs (Ajuntament de Barcelona, 2021; Rueda, 2019). 

4.3.2 Active travel network analysis 

This section will show and analyze the active travel network of Barcelona city to validate the 

Active Travel Network category of the Jeddah framework. 

4.3.2.1 Walkability   

W1. Provide High-Quality, Continuous, and Wide Sidewalks: 

Barcelona maintains a dense, pedestrian-oriented street network, especially in the Eixample 

district, where sidewalks are consistently provided on both sides. Standard sidewalk widths 

typically exceed 1.8 meters and use durable, even paving materials like granite and concrete. 
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Recent upgrades across areas such as Superilles and Gràcia ensure continuous walkways with 

minimal surface defects (Ajuntament de Barcelona, 2019). 

As a result, Barcelona is successfully implementing W1 by delivering wide, continuous, and 

durable sidewalks throughout key urban areas. 

 

Figure 107: Shaded, continuous pedestrian street - La Rambla, Barcelona. 

Source: Lonely Planet (2025). 

W2. Separate Pedestrians from Moving Vehicles: 

The city ensures pedestrian-vehicle separation through raised sidewalks, planted buffers, and 

physical barriers in high-traffic areas. In the Superilla (superblock) model, sections are 

restructured to limit vehicular traffic and prioritize pedestrian space (Mueller et al., 2020). 

As a result, Barcelona has successfully implemented W2 by applying physical buffers and 

traffic restriction models to enhance pedestrian safety.

 

Figure 108: Barcelona car-free superblock.  

Source: O'Sullivan (2020). 
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Figure 109: Physically separated active travel routes from highway- Barcelona. 

Source: UrbanNext (2025). 

W3. Design an Attractive Street Plinth: 

Barcelona's planning codes emphasize active ground-floor uses with transparent façades and 

frequent access points, especially in historic and mixed-use districts. Streets like Passeig de 

Gràcia and Rambla Catalunya showcase a high density of doorways and vibrant façade 

engagement (Ajuntament de Barcelona, 2019). 

As a result, Barcelona is successfully implementing W3 by encouraging transparent, lively 

ground floors with high doorway frequency. 

W4. Provide Active Travel Supporting Infrastructure: 

Lighting, benches, and signage are widely available across most districts. Drinking fountains 

are dispersed throughout parks and promenades. However, public toilets and changing spaces 

are not consistently distributed outside major public squares or beaches (Rueda, 2019). 

As a result, Barcelona is successfully implementing W4 by providing essential walking 

infrastructure, though specific amenities remain concentrated in tourist-heavy zones. 
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Figure 110:Maps and signage - Barcelona. 

Source: Guerrero (2015) 

W5. Provide Shaded Active Travel Routes: 

Tree-lined boulevards, especially in Eixample and Diagonal, offer moderate natural shading. 

There is no formal standard for 40% shading or shaded refuges every 100 meters. Shading 

depends largely on existing urban trees and building shadowing (Ajuntament de Barcelona, 

2019). As a result, Barcelona is partially implementing W5 through natural shading, without 

formal shading coverage targets. 

 

Figure 111: Shaded and attractive plinths - Copenhagen. 

Source: Florian (2024). 
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W6. Ensure Accessible and Safe Pedestrian Crossings: 

Most intersections feature marked zebra crossings, tactile surfaces, and pedestrian lights. Raised 

crossings are increasingly used in Superblocks. Median refuge islands are common on wide roads like 

the Gran Via. Curb ramps and audible signals are applied in high-traffic areas (Mueller et al., 2020). 

As a result, Barcelona has successfully implemented W6 with comprehensive, accessible 

crossing design features. 

W7. Ensure Accessible and Inclusive Walking Routes: 

Tactile paving is widely used at crossings and metro entrances. Audio signals for visually 

impaired users are installed at most major intersections. However, consistency across 

neighborhoods varies (Ajuntament de Barcelona, 2019). 

As a result, Barcelona has successfully implemented W7 through inclusive pedestrian 

navigation tools concentrated in key areas.  

 

Figure 113: Tactile Paving, Pedestrian area around Clariana, Barcelona. 

Source: Disseny Hub Barcelona (2022). 

4.3.2.2 Cyclability  

B1. Provide Safe and Appropriate Bike Lanes: 

Barcelona has developed over 240 km of bike lanes. New lanes follow minimum width 

guidelines, with one-way lanes >1.5 meters and two-way lanes >2.5 meters (Ajuntament de 

Figure 112: Pedestrian Street, shaded and continuous. -Kyrien/Getty 

 Source: Askham (2024) 
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Barcelona, 2020). Bike-specific traffic signals and crossings are commonly provided 

(Ajuntament de Barcelona, 2020). 

As a result, Barcelona is successfully implementing B1 by delivering standard-compliant bike 

lanes with appropriate signalization. 

 

Figure 114:Barcelona Bike Route. 

Source: Barcelona Bike Map��(2025). 

B2. Separate Cycling Routes from Moving Vehicles: 

Segregated cycle tracks are implemented along high-speed corridors like Diagonal and Gran 

Via. Physical separation includes curbs, bollards, or planter boxes (Mueller et al., 2020). 

As a result, Barcelona is successfully implementing B2 through the physical protection of 

cyclists on major streets. 

 

Figure 115: Separated cycling lanes - Barcelona. 

Source: Ajuntament Barcelona CAT (2024). 

B3. Design the Cycling Network with Various Cycling Route Types: 

Barcelona has developed an extensive cycling network that includes both utility-focused and 

leisure-oriented routes. The city has nearly 263 kilometers of cycling infrastructure integrated 

with the urban grid for everyday mobility (Ajuntament de Barcelona, 2025). Additionally, 
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routes like the Ronda Verda offer scenic leisure cycling through green corridors, beaches, and 

parks, enhancing recreational opportunities (Ajuntament de Barcelona, 2025). Montjuïc and 

the waterfront promenades further serve as popular cycling zones for enjoyment rather than 

commuting (Ajuntament de Barcelona, 2025). 

As a result, Barcelona is successfully implementing B3 by providing a diverse mix of utility 

and leisure cycling routes. 

 

Figure 116: Active travel route along the highway. 

Source: Surroca, J. (2021). 

B4. Design Cycling Lanes with High-Quality Appropriate Material: 

Most cycle tracks use smooth, weather-resistant asphalt. Newer lanes incorporate color 

differentiation and textured surfaces for safety and visibility (Ajuntament de Barcelona, 

2020). As a result, Barcelona is successfully implementing B4 using high-quality surfacing 

materials. 

B5. Separate Bicycle Lane from Car Parking: 

Physical buffers in central corridors separate protected bike lanes from car parking. However, 

older sections sometimes lack separation or rely on paint only (Rueda, 2019). 

As a result, Barcelona is partially implementing B5, with physical separation improving in 

new projects. 



 
 

133 
 

B6. Provide Shaded Cycling Routes: 

�%�D�U�F�H�O�R�Q�D���K�D�V���P�D�G�H���V�X�E�V�W�D�Q�W�L�D�O���H�I�I�R�U�W�V���W�R���L�Q�F�U�H�D�V�H���X�U�E�D�Q���W�U�H�H���F�R�Y�H�U���W�K�U�R�X�J�K���L�W�V���³�7�U�H�H�V���I�R�U��

�/�L�I�H�´���0�D�V�W�H�U���3�O�D�Q�������������±2037), which aims to increase tree canopy from 5% to 30% (C40 

Cities, 2017). Tree-lined avenues like Passeig de Gràcia and Avinguda Diagonal provide 

natural shade on key active travel routes. However, no municipal mandate defines minimum 

shading percentages or standardized intervals across the entire network. As such, tree shading 

is unevenly distributed, particularly in peripheral districts. 

As a result, Barcelona is partially implementing B6, with significant investment in urban 

greenery but no formal shading policy or complete coverage consistency. 

 

Figure 117: Separated and Shaded cycling routes.  

Source: Neov (2016). 

B7. Construct Bicycle Rails Along Outdoor Stairways: 

Some bicycle runnels exist at metro stations and key stairways (e.g., Montjuïc), but their 

presence is limited (Ajuntament de Barcelona, 2025). 

As a result, Barcelona is partially implementing B7 by providing bicycle rails only in selected 

high-traffic areas. 

B8. Provide Bicycle Storage and Parking: 

Barcelona has significantly expanded its bike parking infrastructure, growing from 1,100 

racks in 2001 to over 38,930 in 2022 (Honey-Rosés et al., 2023). Public bike racks are 

available across the city and at many metro stations (Ajuntament de Barcelona, 2025). The 

Bicibox service provides secure, covered bicycle parking at key transit hubs to support 

intermodal travel. Despite this progress, many racks are still uncovered, and long-term 

parking solutions remain limited in residential areas (Ajuntament de Barcelona, 2021). 
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As a result, Barcelona is successfully implementing B8 in terms of public access, but still 

lacks universal shaded and secure long-term parking. 

 

Figure 118:Bike parking in front of Antonio Gaudí's Casa Batlló. 

Source: Neov (2016). 

B9. Provide Cycling Supporting Infrastructure: 

�%�D�U�F�H�O�R�Q�D�¶�V���F�\�F�O�L�Q�J���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���L�Q�F�O�X�G�H�V���F�R�Q�V�L�V�W�H�Q�W���O�L�J�K�W�L�Q�J�����U�R�X�W�H���V�L�J�Q�D�J�H�����D�Q�G���V�D�I�H�W�\��

markings (Generalitat de Catalunya, 2007). Several routes provide basic supporting 

infrastructure like repair stations and benches, especially along green corridors. Drinking 

fountains are common in parks but not systematically placed along all cycling paths 

(Generalitat de Catalunya, 2007). 

As a result, Barcelona is partially implementing B9, with some strong supporting 

infrastructure elements, although distribution and coverage remain incomplete. 

B10. Implement Public Bicycle Sharing Systems: 

The Biking system includes over 700 stations and 7,000+ bikes, and it is well-integrated with 

transit and accessible to residents (Ajuntament de Barcelona, 2023). 

As a result, Barcelona is successfully implementing B10 through an extensive, city-supported 

public bicycle-sharing system. 
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Figure 119:Bikeshare station with moped parking at Placa de Catalunya.  

Source: Neov (2016). 

4.3.2.3 Connected Active Travel Routes 

C1. Establish a Comprehensive, Interconnected Network of Continuous Active Travel Routes: 

The pedestrian and cycling networks are planned to ensure connectivity between 

neighborhoods and key destinations. Superblocks enhance the internal walkability of blocks 

while maintaining regional connections (Mueller et al., 2020). 

As a result, Barcelona is successfully implementing C1 through its connected, multimodal 

active travel infrastructure. 

C2. Provide Small Block Size: 

Eixample�¶s grid design results in block sizes that support high intersection density and 

permeability. Superblock restructuring further improves walkability (Rueda, 2019). 

As a result, Barcelona is successfully implementing C2 by maintaining a high-density street 

grid that supports walking and cycling. 

 

Figure 120:The superblocks model. 

Source: Stevenson (2019). 



 
 

136 
 

C3. Provide the Choice of Leisure and Utility Routes 

Barcelona offers a comprehensive cycling and pedestrian route network that caters to both 

utility and leisure purposes. The city's infrastructure includes direct commuting corridors, 

scenic greenways, promenades, beaches, and park connectors serving leisure users. For 

instance, the Ronda Verda is a circular route that connects various parks and natural areas, 

providing a recreational path for cyclists and pedestrians (Ajuntament de Barcelona, 2025).

As a result, Barcelona is successfully implementing C3 by providing both utility and leisure-

oriented travel routes. 

C4. Prioritize Pedestrians Over Vehicles 

Barcelona has implemented pedestrian-first principles through initiatives like the Superblocks 

(Superilles) program, which restricts car traffic in certain areas to prioritize pedestrians and 

cyclists. These zones feature raised crossings and traffic calming measures to enhance 

pedestrian safety and comfort (Ajuntament de Barcelona, 2019). 

As a result, Barcelona has successfully implemented C4 through pedestrian-first design and 

car-restriction zones. 

  

Figure 121: 30 km/h speed limit along all single traffic-lane streets  

- Intersection in Barcelona city. 

Source: Mobility and transport (2025). 

C5. Provide a Connection Between Active Travel and Public Transport 

The city's transportation network ensures seamless integration between active and public 

transport modes. Walking and cycling routes are designed to lead directly to metro, tram, and 

bus stations. Additionally, facilities like bicycle parking and step-free access are standard at 

major hubs, facilitating easy transitions between different modes of transport (Ajuntament de 

Barcelona, 2025). As a result, Barcelona is successfully implementing C5 by ensuring 

multimodal integration across the city. 
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Figure 122: The north end of La Rambla. Metro station in foreground. 

Source: Neov (2016). 

C6. Provide a safe Active Travel Network 

Safety in active travel is promoted through well-lit public spaces and street designs 

incorporating natural surveillance. Transparent facades and open sightlines are utilized to 

enhance visibility and passive monitoring, contributing to a safer environment for pedestrians 

and cyclists (Ajuntament de Barcelona, 2019). As a result, Barcelona is successfully 

implementing C6 by promoting safety through design and lighting. 

C7. Develop a Wayfinding and Signage System 

Barcelona has implemented a comprehensive wayfinding system that includes signs, maps, 

and cycling direction panels visible throughout the city. However, adopting digital navigation 

tools and tactile signage for the visually impaired is not widespread, indicating room for 

improvement in inclusive and digital wayfinding solutions (Clase BCN, 2025). 

As a result, Barcelona is partially implementing C7, with room to expand inclusive and 

digital wayfinding tools. 

C8. Design Streets with Filtered Permeability 

The Superblocks initiative introduces filtered permeability by eliminating through traffic 

while preserving access for pedestrians and cyclists. Modal filters such as planters and 

bollards manage traffic flow, prioritizing non-motorized transport within these zones (C40 

Cities, 2025). 

As a result, Barcelona has successfully implemented C8 by using Superblock principles and 

design elements to manage permeability. 

C9. Provide Appropriate Vertical Connection 

Barcelona has addressed vertical connectivity by incorporating ramps and accessible paths in 

elevated routes and bridges. In hilly areas, long staircases are supplemented with seating and 
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visual relief to aid users. However, not all routes are fully accessible, indicating that some 

elevation barriers persist (Ajuntament de Barcelona, 2020). 

As a result, Barcelona is partially implementing C9 by providing accessible design where 

feasible, but some elevation barriers persist. 

4.3.2.4 Mixed Land Use Planning  

M1. Provide a Mix of Uses, Avoid Large, Single-Use Zoning: 

Barcelona exhibits a high level of functional land use mixing, especially in the central 

Eixample grid, where residential, commercial, and institutional uses co-exist within walkable 

�G�L�V�W�D�Q�F�H�V�����7�K�H���F�L�W�\�¶�V���F�R�P�S�D�F�W���X�U�E�D�Q���I�D�E�U�L�F���V�X�S�S�R�U�W�V���R�Y�H�U�O�D�S�S�L�Q�J���D�F�W�L�Y�L�W�L�H�V���L�Q���P�X�O�W�L-storey 

buildings, promoting diverse and human-scaled environments (Rueda, 2019). The 

Superblocks program reinforces this mix by redesigning street networks to enhance livability 

and support social interaction, economic activity, and reduced car dependency (Mueller et al., 

2020). 

As a result, Barcelona is successfully implementing M1 by encouraging mixed land uses 

through compact development and public realm transformation. 

 

Figure 123:SuperBlock - Barcelona. 

Source: Cm (2019). 

M2. Place Amenities Within 350�±700 Meter Walking Distance: 

�%�D�U�F�H�O�R�Q�D���D�O�L�J�Q�V���Z�H�O�O���Z�L�W�K���W�K�H���³����-�P�L�Q�X�W�H���F�L�W�\�´���S�D�U�D�G�L�J�P�����$���U�H�F�H�Q�W��study showed that 95% 

of the population lives within a 15-minute walk of essential services such as schools, 

groceries, or pharmacies (Moreno et al., 2021). This accessibility is a product of pre-existing 

compact development patterns and strategic urban policies emphasizing localized services, 

particularly in older neighborhoods like Ciutat Vella and Gràcia (Anguelovski et al., 2018). 

As a result, Barcelona has successfully implemented MP2 by placing essential amenities 

within 5�±10 minutes ' walking distance for most residents. 
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M3. Co-locate Sport and Recreation Facilities Alongside Complementary Uses: 

Barcelona's coastal parks, inner-city plazas, and multi-use civic centers commonly integrate 

physical activity infrastructure with commercial and cultural amenities. Parc de la Ciutadella 

offers passive recreation and proximity to museums and schools, while Barceloneta Beach 

combines public sports courts with cafes and promenades (Ajuntament de Barcelona, 2021). 

The strategic co-location of sports areas with public amenities increases accessibility and use 

among different age and income groups (Wolff & Haase, 2019). 

As a result, Barcelona is successfully implementing MP3 by embedding sports and 

recreational infrastructure into multifunctional urban nodes. 

M4. Locate Mix of Land Uses at Active Travel Intersections and Around Public Transport: 

Barcelona's land use policy encourages high-density, mixed-use areas around transit hubs. 

For example, Sants Station and Plaça de Catalunya host regional transit, retail, offices, 

housing, and public space (Salat et al., 2017). The city's urban mobility plan integrates active 

travel and land use by designing pedestrian-friendly environments where diverse uses cluster 

at modal intersections. Superblocks reinforce this principle by redirecting mobility flow and 

stimulating street-level economic and social activities (Mueller et al., 2020). 

As a result, Barcelona is successfully implementing MP4 by promoting mixed land use 

patterns around public transport nodes and high-footfall intersections. 

4.3.2.5 Public Transit 

P1. Integrate Active Travel Routes with Public Transit: 

Transit stops in Barcelona are located within well-connected pedestrian grids and are directly 

accessible via sidewalks and bike lanes. Metro, tram, and bus stations are situated to align 

with active mobility networks (Ajuntament de Barcelona, 2019). 

As a result, Barcelona is successfully implementing P1 by ensuring that public transport is 

embedded within active travel networks. 

P2. Enable Interchange Between Active Modes and Public Transport: 

Transit hubs offer step-free access, clear signage, and pedestrian crossings. Bicycle parking 

and designated crossings allow smooth transitions between cycling, walking, and transit 

(Mueller et al., 2020). 

As a result, Barcelona is successfully implementing P2 through seamless intermodal 

connectivity. 
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P3. Improve Comfort and Accessibility at Transit Stops: 

Key metro and tram stops include bike racks, seating, and canopies. However, 100% shading 

and bike maintenance facilities are not universally provided (Ajuntament de Barcelona, 

2020). As a result, Barcelona is partially implementing P3 with accessible and comfortable 

features at key hubs, though full shading and repair stations are limited. 

4.3.3 Active Places Network Analysis 

This section will show and analyze the active places and destination network of Barcelona 

city to validate the Active Places Network category of the Jeddah framework. 

4.3.3.1 Open public spaces 

O1. Develop a Network of Multifunctional Open Spaces: 

Barcelona integrates multifunctionality through projects like Parc de la Ciutadella, which 

combines leisure lawns, cultural institutions, sports courts, and ecological zones (Ajuntament 

de Barcelona, 2020). The Superblock (Superilla) model further converts vehicular 

intersections into plazas for social, recreational, and environmental functions (Mueller et al., 

2020). As a result, Barcelona is successfully implementing O1 by creating layered-use open 

spaces supported by planning policy. 

O2. Integrate Open Spaces Within the Active Travel Network: 

Open spaces such as Parc del Centre del Poblenou and Glòries plaza are directly linked to 

�F�\�F�O�L�Q�J���D�Q�G���S�H�G�H�V�W�U�L�D�Q���U�R�X�W�H�V�����V�X�S�S�R�U�W�H�G���E�\���%�D�U�F�H�O�R�Q�D�¶�V���X�U�E�D�Q���J�U�H�H�Q���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���V�W�U�D�W�H�J�\��

(Ajuntament de Barcelona, 2019). Green corridors like Passeig de Sant Joan also connect 

residential areas and parks (Ajuntament de Barcelona, 2019). As a result, Barcelona is 

successfully implementing O2 by aligning park design and location with active mobility 

routes. 

O3. Promote Waterfront and Blue Infrastructure Use: 

�%�D�U�F�H�O�R�Q�D�¶�V�����������N�P���X�U�E�D�Q���E�H�D�F�K�I�U�R�Q�W���D�Q�G���W�K�H���3�R�U�W���9�H�O�O���P�D�U�L�Q�D���D�U�H���K�L�J�K�O�\���L�Q�W�H�J�U�D�W�H�G���Z�L�W�K��

pedestrian promenades, sports zones, and cycling infrastructure (Ajuntament de Barcelona, 

2020). Urban design strategies ensure year-round recreational access to the blue edge 

(Ajuntament de Barcelona, 2020). As a result, Barcelona is successfully implementing O3 

through activating and connecting its coastal public spaces. 
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Figure 124: Port Vella, Barcelona. 

Source: Facaros (2024). 

O4. Provide Various Activity and Sport Facilities: 

Public spaces such as Parc de la Barceloneta and Parc de Joan Miró host multipurpose courts, 

skate parks, and fitness areas. �$�F�F�R�U�G�L�Q�J���W�R���W�K�H���F�L�W�\�¶�V���E�L�R�G�L�Y�H�U�V�L�W�\���D�Q�G���J�U�H�H�Q���S�O�D�Q�����R�Y�H�U����������

public spaces include designated sports infrastructure (Ajuntament de Barcelona, 2020). 

As a result, Barcelona is successfully implementing O4 through distributed, accessible sports 

amenities.  

O5. Provide Physical Activity Infrastructure: 

Outdoor gym equipment is in major parks, including Parc del Clot and Parc de la Estació del 

Nord. These elements are part of a citywide strategy to promote physical health in open 

environments (Ajuntament de Barcelona, 2020). 

As a result, Barcelona is successfully implementing O5 with strategically located, free-to-use 

physical activity installations. 

Figure 125: �1�L�N�H�¶�V���I�U�H�H���R�X�W�G�R�R�U���J�\�P��- Barcelona.  

Source: Barcelona (2019). 
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Figure 126:Running track within the Poblenou Superblock.  

Source: Gabarcelona (2023). 

O6. Ensure Accessibility in Open Spaces: 

The design of parks like Parc Central de Nou Barris includes step-free access, wide paths, 

and adapted play structures. The Urban Mobility Plan mandates universal design standards 

for new and renovated open spaces (Ajuntament de Barcelona, 2019). 

As a result, Barcelona is successfully implementing O6 by embedding inclusivity in the 

physical layout of public parks. 

 

Figure 127: Climate Islands, �%�D�U�F�H�O�R�Q�D�¶�V���3�R�U�W���9�H�O�O. 

Source: Landezine LILA (2022). 

O7. Develop Wayfinding and Signage System: 

Wayfinding systems are included in major parks and plazas, featuring multilingual signs and 

printed maps. However, there is limited evidence of citywide use of tactile or digital 

wayfinding aids (Ajuntament de Barcelona, 2019). 

As a result, Barcelona is partially implementing O7 by offering visible, static signage that 

lacks full sensory and digital inclusivity. 
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O8. Ensure Safety and Security in Open Spaces: 

Open spaces are lit, monitored, and designed for visibility. The city integrates crime 

prevention through environmental design (CPTED) principles, including passive surveillance 

and low barriers (Ajuntament de Barcelona, 2019). 

As a result, Barcelona is successfully implementing O8 with design-based safety measures 

and visibility-focused layouts. 

O9. Integrate Nature into Open Spaces: 

Barcelona's Pla del Verd includes green roofs, biodiversity areas, and rain gardens within its 

public spaces, aligning with ecological and recreational goals (Ajuntament de Barcelona, 

2020). 

As a result, Barcelona is successfully implementing O9 by embedding nature into the urban 

fabric via local green infrastructure strategies. 

 

Figure 128:Green Axes, Barcelona. 

Source: Absal (2018). 

O10. Provide Shading for Open Spaces: 

The city uses tree-lined boulevards, native tree planting, and pergolas to provide thermal 

comfort, particularly in large parks and redesigned plazas. However, there is no citywide 

requirement for shading coverage in open space standards (Ajuntament de Barcelona, 2020). 

As a result, Barcelona is partially implementing O10 by using natural and structural shade 

without formal coverage mandates. 

O11. �0�D�N�H���6�S�D�F�H���I�R�U���&�K�L�O�G�U�H�Q�¶�V���3�O�D�\: 

�,�Q�F�O�X�V�L�Y�H���S�O�D�\�J�U�R�X�Q�G�V�����V�X�F�K���D�V���W�K�R�V�H���L�Q���3�D�U�F���G�H���-�R�D�Q���0�L�U�y���D�Q�G���3�D�U�F���G�H���O�¶�(�V�S�D�Q�\�D���,�Q�G�X�V�W�U�L�D�O����

feature tactile paths, water elements, and multi-age zones. Over 800 play spaces exist 

citywide (Ajuntament de Barcelona, 2020). 
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As a result, Barcelona is successfully implementing O11 through spatially distributed and 

inclusive play environments. 

 

Figure 129: Playground within the Poblenou Superblock.  

Source: Gabarcelona (2023). 

4.3.3.2 Streets as active places 

S1. Enhance Safety in Active Streets: 

Street design across Superblocks includes traffic speed reductions to 10 km/h, pedestrian-

priority signage, raised crossings, and surface differentiation (Mueller et al., 2020). 

As a result, Barcelona has successfully implemented S1 through urban design focused on 

traffic calming and pedestrian safety. 

S2. Design Streets with High-Quality and Context-Sensitive Materials: 

Streetscapes use permeable pavers, local stone, and climate-resilient surfaces. Examples 

include the redevelopment of Plaça de les Glòries and Carrer de Borrell (Ajuntament de 

Barcelona, 2020). 

As a result, Barcelona is successfully implementing S2 using sustainable, locally adapted 

materials. 

Figure 130: Humanizing the asphalt through 

culturally inspired art. Source: Barlow (2023). 
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S3. Promote Informal Street Activities: 

Tactical urbanism, such as the 'Recuperem les places' initiative, provides temporary play and 

seating areas in underused spaces (Ajuntament de Barcelona, 2019). 

As a result, Barcelona is successfully implementing S3 by institutionalizing informal street 

activation through pilot programs. 

S4. Create Resilient Spaces for All Seasons: 

Design interventions include seasonal tree species, water drainage, and solar-responsive 

materials. The strategy applies particularly in Superblocks and larger redevelopments 

(Ajuntament de Barcelona, 2020). 

As a result, Barcelona has successfully implemented S4 with a seasonally responsive public 

space design. 

S5. Create Squares and Plazas at the Intersection: 

Superblocks reclaim intersections for human use. Spaces like Plaça del Sol and Carrer dels 

Enamorats provide shade, seating, and greenery (Mueller et al., 2020). 

As a result, Barcelona is successfully implementing S5 by systematically converting 

intersections into community plazas. 

 

Figure 131: An intersection in El Poblenou, a section of Barcelona, that was transformed into 

a playground with a soccer field and sandbox. 

Source: Cm (2016) 

S6. Enhance Street Activity through Infrastructure: 

Street furniture, small-scale kiosks, and planting are integrated into the street edge, especially 

in pedestrian streets and newly created plazas (Ajuntament de Barcelona, 2020). 

As a result, Barcelona is successfully implementing S6 through fine-grain urban elements 

that enhance usability and vibrancy. 



 
 

146 
 

4.3.4 Barcelona - Active Design Framework Validation Summary 

Barcelona demonstrates a deeply integrated approach to active urbanism through compact 

land use, interconnected mobility networks, and multifunctional public spaces. The city has 

implemented a robust walking and cycling infrastructure with consistent efforts toward 

accessibility, safety, and comfort. Wide sidewalks, protected bike lanes, and raised crossings 

are widely applied, especially in the Eixample grid and Superblock zones (Ajuntament de 

Barcelona, 2019; Mueller et al., 2020). The cycling network includes over 240 km of lanes 

with separation from traffic, varying surface treatments, and integration with public transit 

hubs. While digital wayfinding and consistent shading are lacking, Bicing, the public bike-

sharing system, supports first- and last-mile connectivity (Ajuntament de Barcelona, 2023). 

Public transit is seamlessly connected with active travel infrastructure. Stations are 

accessible, often include bicycle parking, and are embedded in high-density, walkable grids 

(Ajuntament de Barcelona, 2019). Vertical connections and universal access are improving, 

but not yet universal across hilly or older areas (Ajuntament de Barcelona, 2019). 

Barcelona excels in open space planning, using parks, plazas, and the coastline as 

multifunctional public areas. The Superblock model converts intersections and residual space 

into human-scaled recreational zones. Parks support sports, ecological functions, fitness 

infrastructure, and inclusive play, though there is no formal standard for shading or 

wayfinding accessibility (Ajuntament de Barcelona, 2020). 

�7�K�H���F�L�W�\�¶�V���V�W�U�H�H�W�V���I�X�Q�F�W�L�R�Q���D�V���D�F�W�L�Y�H���S�O�D�F�H�V�����V�X�S�S�R�U�W�H�G���E�\���F�O�L�P�D�W�H-responsive materials, 

informal uses, and tactical urbanism pilots. Intersections are reimagined as plazas, and street 

edges are activated by public seating, cafés, and green infrastructure (Rueda, 2019). 

While Barcelona strongly aligns with most elements of the proposed framework, areas for 

enhancement include formal shading standards, inclusive wayfinding tools, and wider 

�G�L�V�W�U�L�E�X�W�L�R�Q���R�I���V�S�R�U�W�V���D�Q�G���S�K�\�V�L�F�D�O���D�P�H�Q�L�W�L�H�V�����7�K�H�V�H���O�H�V�V�R�Q�V���F�D�Q���K�H�O�S���H�Y�R�O�Y�H���-�H�G�G�D�K�¶�V���D�F�W�L�Y�H��

design framework into a more adaptive, inclusive, and resilient urban model. 
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Table 19: Barcelona �± Active Design Framework Validation Summary. 

Source: The Author. 

Barcelona �± Active Design Framework Validation Summary 

Category Domain Implemented Key Lessons Learnt 

Active Travel 

Network 

 

Walkability �7 Wide shaded pedestrian paths 

Cyclability �7 Attractive cycling lanes 

Connected active travel 

routes 
�7 Superblock project 

Mixed Land Use �7 compacted development 

Public Transit �7 Stops at well-connected grids 

Active Places 

Network 

Open public spaces �7 
Various open spaces and 

physical activity infrastructure 

Streets as active places �7 

The green axis project, 

attractive streets design, 

intersection, informal street 

activities, and humanized 

asphalt. 

To support the qualitative analysis, a set of Key Performance Indicators (KPIs) is used to 

assess Barcelona's quantitative implementation of active design strategies. These KPIs reflect 

performance across four core domains: active mobility, public space, health outcomes, and 

strategic alignment. The aim is to identify measurable outcomes and determine how well 

�%�D�U�F�H�O�R�Q�D�¶�V���L�Q�W�H�U�Y�H�Q�W�L�R�Q�V���D�O�L�J�Q���Z�L�W�K���W�K�H���S�U�R�S�R�V�H�G���I�U�D�P�H�Z�R�U�N��and their potential applicability 

�W�R���-�H�G�G�D�K�¶�V���F�R�Q�W�H�[�W�� A summary of these indicators is presented in Table 20. 

Table 20: Barcelona: KPI Assessment for Active Urban Design Framework Validation 
Source: The Author 

Domain KPI  Value 

1.Active Mobility 

Performance 

% of trips by walking 

and cycling 

53�±56 % by walking and 3% by bike in 

2019 (Orrego-Oñate et al., 2024) 

Length of bike 

infrastructure (km) 

308 km (Ajuntament de Barcelona, 

2015). 
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 Sidewalks 
988 ha in 2019 (Orrego-Oñate et al., 

2024) 

2.Public Space 

Quality 

Public space per capita 

(m²/person) 
17.68 m²/person (Decoding Global 

Talent 2024, BCG et al., 2023) 
 

3.Health Impact 

Physical activity rate (%) 66.7%  of its residents doing physical 

activities  (Martínez, 2022) 

Improvement in public 

health indicators % 

Positive health impact in Superblock 

zones (Biosphere Sustainable, 2021). 

4.Strategic 

Alignment 

Policy/master plan 

alignment (Yes/No) 

Yes - integrated into mobility and 

zoning plans (Barcelona Mobility Plan, 

2024). 

Climatic adaptability 

(Yes/No) 

Moderate - similar density, more humid 

climate. 

 

The KPI assessment confirms Barcelona's strong alignment with the proposed framework. 

The city performs successfully across most indicators, particularly in modal share, cycling 

infrastructure, and public realm quality. While limitations remain in universal shading and 

public health metrics, Barcelona's compact urban form, transport and public space 

integration, and Superblock innovation provide highly transferable lessons for Jeddah, 

especially in high-density, mixed-use areas. 

4.4 Dubai, UAE 

Dubai has rapidly transformed its urban environment to prioritize active urban design, 

making it a compelling regional case study. Once known for car-centric development, the city 

now pursues strategies that encourage daily walking, cycling, and public transit use. Recent 

research indicates that Dubai is moving towards becoming a sustainable "15�±20-minute city" 

by 2040 (Ali et al., 2023), highlighting its commitment to compact, accessible urban form. 

4.4.1 Overview of Dubai City  

4.4.1.1 Location and Climate 

Dubai is located in the southeastern part of the Arabian Peninsula, on the Persian Gulf coast 

of the United Arab Emirates (UAE), the city experiences a hot desert climate (BWh) with 
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extremely hot summers (temperatures often above 45°C), mild winters, and minimal annual 

rainfall, averaging around 100 mm (Dubai Municipality, 2020). 

4.4.1.2 Urban Context and Growth 

Dubai is a global hub for commerce, tourism, and innovation, with a population exceeding 

3.5 million as of 2023. The city's rapid urban expansion has been guided by master plans 

emphasizing transport integration, mixed-use districts, and livable public spaces (Dubai 

Urban Plan, 2021). 

4.4.1.3 Implementation of Active Design 

Dubai has made significant strides in implementing active design principles in its urban 

planning, the Dubai 2040 Urban Master Plan outlines connected pedestrian and cycling 

networks, integrated land uses, shaded public realms, and inclusive mobility infrastructure, 

key districts such as Downtown Dubai, Dubai Marina, and City Walk showcase high 

walkability, recreational open spaces, and strong integration of public transit and cycling 

systems (RTA, 2023; Dubai Municipality, 2022). 

As a result, Dubai demonstrates how active design strategies can be adapted to arid climates 

through shade provision, transit-oriented development, and multifunctional public realms. 

4.4.2 Active travel network analysis 

This section will show and analyze Dubai's active travel network to validate the Jeddah 

framework's Active Travel Network category. 

4.4.2.1 Walkability  

Improving walkability is at the core of Dubai's active design agenda. In late 2024, the 

government approved the Dubai Walk Master Plan, an ambitious initiative to weave a 6,500 

km network of pedestrian-friendly walkways across the city by 2040 (Government of Dubai 

Media Office, 2024) 

W1. Provide High-Quality, Continuous, and Wide Sidewalks: 

Dubai's walkable zones, such as Downtown Dubai and Dubai Marina, feature wide sidewalks 

(often 2.5�±4 meters) with continuous paving and high surface quality. The Roads and 

Transport Authority (RTA) mandates pedestrian-friendly surfacing standards in all urban 

redevelopment projects (RTA, 2021). 

As a result, Dubai is successfully implementing W1 through enforced pedestrian 

infrastructure standards in key districts. 
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W2. Separate Pedestrians from Moving Vehicles: 

Pedestrian paths are elevated and separated from roadways using bollards, landscaped 

buffers, and curbs. Barriers and pedestrian fences are prevalent in high-speed corridors. In 

neighborhoods like City Walk, shared zones are introduced with slow-speed regulation 

(RTA, 2021). 

As a result, Dubai has successfully implemented W2 by using spatial separation and street 

design elements. 

 

Figure 132: Wide sidewalks. 

Source: Landezine LILA. (2023). 

W3. Design an Attractive Street Plinth: 

Retail-lined streets with transparent façades are promoted in areas such as Jumeirah Beach 

Residence (JBR) and Al Seef, urban design guidelines enforce ground-level activity and 

building edge engagement (Dubai Municipality, 2020). 

As a result, Dubai is successfully implementing W3 by integrating active frontages in mixed-

use areas. 

W4. Provide Active Travel Supporting Infrastructure: 

Benches, shaded rest stops, water fountains, public toilets, and cycle racks are installed along 

major boulevards. However, these amenities are limited in older or industrial zones (RTA, 

2022). 

As a result, Dubai is partially implementing W4 with high service concentration in newer 

urban areas. 
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Figure 133:Floor marked with running distance. 

Source: Ward (2022). 

W5. Provide Shaded Active Travel Routes: 

Extensive use of shading structures and palm trees provides thermal comfort along main 

walkways in the Boulevard Downtown, JLT Park, and Sheikh Mohammed bin Rashid 

Boulevard. RTA (Roads and Transport Authority) requires thermal comfort in streetscape 

upgrades (RTA, 2021). 

As a result, Dubai is successfully implementing W5 through a combination of natural and 

artificial shade infrastructure. 

 

Figure 134: Sidewalks Cafe, seating, and greenery - Sheikh Mohammed bin Rashid 

Boulevard. 

Source: Landezine LILA. (2023).  

W6. Ensure Accessible and Safe Pedestrian Crossings: 

Signalized crossings, pedestrian bridges, and refuge islands are integrated at high-traffic 

intersections, and tactile paving and curb ramps are included in new developments (Dubai 

Municipality, 2020). 

As a result, Dubai is successfully implementing W6 by upgrading crossing infrastructure for 

pedestrian safety. 
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Figure 135: Pedestrian bridge - Dubai. 

Source: Davids (2020) 

W7. Ensure Accessible and Inclusive Walking Routes: 

Universal Design standards in Dubai, the Universal Design Code, require barrier-free routes, 

tactile surfaces, and audio signals at crossings (Dubai Universal Design Code, 2017). 

As a result, Dubai is successfully implementing W7 through regulated accessibility 

guidelines. 

4.4.2.2 Cyclability  

B1. Provide Safe and Appropriate Bike Lanes: 

Dubai's cycling infrastructure spans over 500 km as of 2023, including two-way protected 

tracks like Nad Al Sheba and Al Qudra. Bike lane widths meet global standards, and the city 

aims to expand to 1,000 km by 2030 (RTA, 2023). Jumeirah beach cycling lane is 4 meters 

wide, stretches 16 km, and the speed limit for this track is 20 km/h. (Government of Dubai 

Media Office, 2022) 

As a result, Dubai is successfully implementing B1 by constructing safe, regulated cycling 

routes. Based on Copenhagen and Dubai, the Jeddah framework can be updated to include 

speed limits in B1. 

 

Figure 136: High-quality, floor marked & signalized cycling track - Dubai. 

Source: Government of Dubai Media Office (2022). 
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B2. Separate Cycling Routes from Moving Vehicles: 

Key corridors like Jumeirah Street feature physically segregated lanes buffered by trees or 

curbs, shared streets exist in slower zones, but most major routes are fully separated (Dubai 

Media Office, 2022). 

As a result, Dubai is successfully implementing B2 with safety-focused physical separation. 

 

Figure 137: Separated Cycling lane - Dubai. 

Source: Esquire (2021). 

B3. Design the Cycling Network with Various Cycling Route Types: 

Leisure cycling is promoted in Al Qudra and Mushrif Park, while utility routes connect metro 

stations and workplaces, mixed networks allow choice of purpose-based cycling (RTA, 

2023). As a result, Dubai is successfully implementing B3 through varied leisure and utility 

infrastructure. 

 

Figure 138: 16 km Cycling Lane along Jumeirah Beach - Dubai. 

Source: Reporter (2025) 

B4. Design Cycling Lanes with High-Quality Appropriate Material: 

Most lanes are surfaced with colored asphalt or concrete to differentiate from roads. Surfaces 

are smooth, weather-resistant, and maintained annually (Dubai Municipality, 2020). 

As a result, Dubai is successfully implementing B4 by using high-grade materials and 

consistent upkeep. 
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Figure 139: Asphalt & marked cycling lane - Dubai. 

Source: ARN News Staff (2022). 

B5. Separate Bicycle Lane from Car Parking: 

Where parking exists along bike lanes, Dubai uses planters, curbs, or bollards to prevent 

door-zone conflict, notably in Business Bay and Downtown Dubai (RTA, 2021). 

As a result, Dubai is successfully implementing B5 by ensuring visual and physical buffering 

between modes. 

B6. Provide Shaded Active Travel Routes: 

Palm tree corridors, shaded canopies, and colonnades line cycling routes in JBR and City 

Walk zones. Thermal comfort policies inform all new street designs (Dubai Municipality, 

2020). 

As a result, Dubai is successfully implementing B6 through intentional climate-responsive 

shade planning. 

B7. Construct Bicycle Rails Along Outdoor Stairways: 

Bike runnels are rarely present. Most designs instead prioritize ramps and ground-level 

access due to flat terrain (RTA, 2022). 

As a result, Dubai is not actively implementing B7, focusing instead on ground-level 

continuity.  

 

B8. Provide Bicycle Storage and Parking: 

RTA (Roads and Transport Authority) mandates cycle parking at metro stations, public parks, 

and malls, and shaded racks and secure storage are available at Dubai Mall, Expo City, and 

DMCC (RTA, 2023). 

As a result, Dubai has successfully implemented the B8 by requiring parking at multimodal 

destinations. 
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B9. Provide Cycling Supporting Infrastructure: 

Repair stations, water fountains, and wayfinding signage are available along long-distance 

cycling tracks, but not consistently in central areas (Dubai Municipality, 2020). 

As a result, Dubai is partially implementing B9, with strong features in sport-oriented 

networks but less support in utility networks. 

B10. Implement Public Bicycle Sharing Systems: 

�'�X�E�D�L�¶�V���&�D�U�H�H�P���%�L�N�H���V�\�V�W�H�P���L�Q�F�O�X�G�H�V���R�Y�H�U�����������V�W�D�W�L�R�Q�V���D�Q�G���������������E�L�F�\�F�O�H�V���D�F�U�R�V�V���N�H�\��

destinations. It is integrated with RTA apps for first-last mile trips (Careem, 2023). 

As a result, Dubai is successfully implementing B10 with a functional and expanding public 

bike-sharing network. 

4.4.2.3 Connected Active Travel Routes 

C1. Establish Comprehensive, Interconnected Network of Continuous Active Travel Routes: 

Dubai's 2040 Urban Master Plan outlines a vision for continuous green mobility corridors 

integrating walking, cycling, and public transit. Areas like Downtown Dubai, City Walk, and 

Dubai Creek Harbour already apply these principles (Dubai Urban Plan, 2021). One example 

of Dubai's active routes is the THE LOOP project, a new 93 km sustainable urban highway. 

The project will become the world's smartest cycling and running infrastructure (URB, 2024).  

As a result, Dubai is successfully implementing C1 in planned districts through connected 

route networks. 

 

Figure 140:The loop project - Dubai. 

Source: URB (2024). 

C2. Provide Small Block Size: 

Despite auto-centric layouts in older neighborhoods, new developments prioritize walkable 

block sizes and internal pedestrian paths, especially in Expo City and Dubai Hills (Dubai 

Municipality, 2022). 
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As a result, Dubai is partially implementing C2, with small blocks emerging in new master-

planned zones. 

C3. Provide the Choice of Leisure and Utility Routes: 

Leisure paths like those in Al Qudra and Jumeirah Beach Walk coexist with commuter-

oriented bike lanes along Sheikh Zayed Road and key business hubs (RTA, 2023). Al Qudra 

track covers a distance of 85 kilometres, but with added loops, it adds up to around 200 km 

(Euronews, 2023).  

As a result, Dubai is successfully implementing C3 by offering both functional and 

recreational route types. 

 

Figure 141: Al Qudra cycling path. 

Source: Euronews (2023). 

C4. Prioritize Pedestrians over Vehicles: 

Car-free zones such as Bluewaters Island and Al Seef restrict vehicle access and promote 

pedestrian priority. Traffic calming is used within school zones and mixed-use districts 

(Dubai Municipality, 2020). 

As a result, Dubai is successfully implementing C4 through car-restricted zones and human-

centric street design. 

 

C5. Provide Connection Between Active Travel Networks and Public Transport: 

Cycle lanes and pedestrian paths lead directly to metro stations such as BurJuman and 

Business Bay, which are supported by signage, ramps, and secure bike parking (RTA, 2023). 

As a result, Dubai is successfully implementing C5 by integrating non-motorized networks 

with transit infrastructure. 
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Figure 142:Dubai Metro stations should  have bicycle parking spaces. 

Source: Absal (2018). 

C6. Provide a safe Active Travel Network: 

Lighting, passive surveillance, and security patrols support safety along corridors like Dubai 

Water Canal Walk. Underpasses and overpasses are well-lit and actively monitored (Dubai 

Municipality, 2022). As a result, Dubai is successfully implementing C6 by addressing safety 

through infrastructure and management. 

 

Figure 143: Exterior lighting and art installation - Sheikh Mohammed bin Rashid Boulevard. 

Source: Landezine LILA. (2023).  

C7. Develop Wayfinding and Signage System: 

Branded, multilingual signs are common in tourist corridors and parks. Navigation apps 

complement physical signs, especially in downtown and creekside areas (RTA, 2023). 

As a result, Dubai is successfully implementing C7 through integrated physical and digital 

wayfinding. 
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Figure 144: Wayfinding and signage - Dubai Harbor 

Source: GLSW (2025). 

C8. Design Streets with Filtered Permeability: 

Permeability is improved in newer districts via cul-de-sac filters and service lanes for 

vehicles while maintaining pedestrian continuity. Examples include Arabian Ranches III and 

Emaar South (Dubai Urban Plan, 2021). 

As a result, Dubai is partially implementing C8 by selectively applying filtered street layouts. 

 

Figure 145: Filtered Permeability - Sheikh Mohammed Bin Rashid Boulevard. 

Source: Landezine LILA (2023). 

C9. Provide Appropriate Vertical Connection: 

Elevators and ramps are available in metro stations, pedestrian bridges, and underpasses. 

Urban developments comply with the Dubai Universal Design Code (Dubai Municipality, 

2020). 

As a result, Dubai is successfully implementing C9 with accessible vertical links across the 

transport network. 
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Figure 146: Visually break up long staircases to make them feel easier. -Duba. 

 Source: Landezine LILA. (2023). 

4.4.2.4 Mixed land use planning 

M1. Provide a Mix of Uses, Avoid Large, Single-Use Zoning: 

Mixed-use planning is central to master planned districts like Downtown Dubai, Business 

Bay, and Dubai Creek Harbor. These zones include residential, retail, leisure, and office 

spaces within walkable clusters (Dubai Urban Plan, 2021). 

As a result, Dubai is successfully implementing M1 by integrating diverse uses in high-

density urban centers. 

 

Figure 147: Sheikh Mohammed bin Rashid Boulevard. 

Source: Landezine LILA. (2023). 

M2. Place Amenities Within 350�±700 Meter Walking Distance: 

The Dubai 2040 Master Plan encourages walkable access to amenities like mosques, parks, 

and community centers within 800 meters. While implementation varies, new communities 

meet this goal through internal pedestrian networks (Dubai Municipality, 2022). To support 

the 2024 master plan, Dubai has introduced the LOOP project, which will help Dubai become 

a 20-minute city, where residents are able to access daily needs and reach destinations within 
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20 minutes walking or cycling (URB, 2024). As a result, Dubai is partially implementing M2 

by applying proximity standards in new developments. 

 

Figure 148: The LOOP project plan. 

Source: URB (2024). 

M3. Co-Locate Sport and Recreation Facilities Alongside Complementary Uses: 

Recreational parks such as Zabeel Park, Al Barsha Pond Park, and Dubai Hills Park are co-

located with schools, malls, and residential zones. These spaces include jogging tracks, 

playgrounds, and sports courts (Dubai Municipality, 2020). 

As a result, Dubai is successfully implementing M3 the co-location of active and daily life 

functions. 

M4. Locate Mix of Land Uses at Active Travel Intersections and Around Public Transport: 

Mixed-use districts such as Dubai Marina and Jumeirah Lakes Towers are anchored by metro 

stations, enabling high pedestrian and cycling activity supported by active ground-floor uses 

(RTA, 2021).  

As a result, Dubai is successfully implementing M4 by clustering diverse land uses around 

key transit and mobility corridors. 

4.4.2.5 Public Transit 

P1. Integrate Active Travel Routes with Public Transit: 

Sidewalks and bike lanes are connected to metro and tram stations, with upgraded pedestrian 

crossings, shaded walkways, and ramps at nodes like Union and Mall of the Emirates (RTA, 

2023). 

As a result, Dubai is successfully implementing P1 by integrating non-motorized routes with 

transit access points. 
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P2. Enable Interchange Between Active Travel Modes and Public Transport: 

Facilities such as secure bike racks, park-and-ride zones, and intermodal signage are provided 

at interchanges like BurJuman and Dubai Internet City stations (RTA, 2023). 

As a result, Dubai is successfully implementing P2 by enabling seamless mode shifts between 

walking, cycling, and public transport. 

P3. Improve Comfort and Accessibility at Interchange and Transit Stops: 

Transit stations offer shaded seating, elevators, drinking fountains, lighting, and cooling 

features. Dubai Metro stations are fully accessible and have universal design elements (Dubai 

Universal Design Code, 2017). 

As a result, Dubai is successfully implementing P3 by ensuring comfort and universal access 

at major transit hubs. 

4.4.3 Active Places Network Analysis 

Dubai illustrates how reimagined public spaces can spur physical activity and community 

interaction. The 2040 Urban Master Plan explicitly calls for doubling the area of green parks 

and recreational spaces to create a healthy environment for residents (Government of Dubai 

Media Office, 2021). ). This has meant developing new parks, waterfront promenades, and 

pedestrian plazas across the city. Notably, the plan will quadruple the length of public 

beaches by 2040 (400% increase) to give people more access to free open space and leisure 

opportunities (Government of Dubai Media Office, 2021). 

4.5.3.1 Open Public spaces   

O1. Develop a Network of Multifunctional Open Spaces: 

�'�X�E�D�L�¶�V���S�X�E�O�L�F���U�H�D�O�P���J�X�L�G�H�O�L�Q�H�V���S�U�R�P�R�W�H���P�L�[�H�G-function parks such as Zabeel Park and 

Creek Park that integrate sport, play, leisure, and ecology. In masterplanned developments 

like Dubai Hills and Mirdif, large open spaces are required, with some allocating more than 

25% of land to green infrastructure (Dubai Municipality, 2022). As a result, Dubai is 

successfully implementing O1 by ensuring multifunctional open space development across 

urban zones. 



 
 

162 
 

 

Figure 149:The Network of Neighborhood Park Locations in Dubai. 

Source: Jung et al. (2022) 

O2: Integrate Open Spaces Within the Active Travel Network 

The walking and cycling networks fully link open spaces like Downtown Dubai and Dubai 

Marina. These parks are within 350 meters of dense residential and commercial buildings and 

accessible via shaded pedestrian corridors (RTA, 2022). 

As a result, Dubai is successfully implementing O2 by connecting open spaces with active 

mobility routes across key districts. 

O3: Promote Waterfront and Blue Infrastructure Use 

Waterfronts like Dubai Canal and JBR Beach are activated with walkways, cycling paths, 

water sports zones, and shaded seating. Urban blue infrastructure is treated as both 

recreational and climate-responsive space (Dubai Municipality, 2020). 

As a result, Dubai is successfully implementing O3 by integrating waterfronts as recreational 

and mobility zones. 

.  

Figure 150: Promoting artificial lake fronts - Dubai. 

Source: Landezine LILA. (2023). 
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Figure 151:Al Mamzar Park, Dubai 

Source: Vist Dubai (2020). 

Dubai provides a valuable insight for creating open spaces in front of landmarks and 

providing interesting views. The Jeddah framework can be updated to include O12. Creating 

open spaces at landmarks, and S7. Provide interesting views. 

O4. Provide Various Activity and Sport Facilities: 

Open spaces like Kite Beach, Zabeel Park, and Dubai Hills Park include tennis courts, skate 

parks, jogging loops, and gym zones. These facilities are located near major walking routes 

and are often accompanied by toilets and cafés (Dubai Municipality, 2022). 

As a result, Dubai is successfully implementing O4 by offering diverse and well-located 

sports amenities within open spaces. 

 

Figure 152:Breasy DXB, a fully equipped alfresco beachfront gym. 

Source: Buckeridge and Buckeridge (2024). 

O5. Provide Physical Activity Infrastructure: 

Outdoor gym equipment, calisthenics areas, and sports courts are widely available across 

public parks. Examples include the Dubai Canal Walk gym zone and Al Barsha Pond Park. 

Amenities like drinking fountains, cafés, and seating are provided (RTA, 2022). 

As a result, Dubai is successfully implementing O5 by integrating physical and supporting 

infrastructure for activity. 
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Figure 153: Outdoor fitness hub, Dubai. 

Source: Travels Dubai (2024). 

O6. Ensure Accessibility in Open Spaces: 

Dubai Universal Design Code mandates barrier-free access and surface variation. Paved 

walkways and anti-slip materials are standard in public parks, with reduced reliance on grass 

to ensure year-round usability (Dubai Universal Design Code, 2017). 

As a result, Dubai is successfully implementing O6 through enforced inclusive design in 

public realm upgrades. 

O7. Develop Wayfinding and Signage System: 

Informational signage is used in all major parks, beach corridors, and greenways. Though 

tactile formats are rare, signs include icons, maps, and QR codes for app integration (RTA, 

2022). As a result, Dubai is partially implementing O7 with strong visual wayfinding but 

limited inclusivity features. 

O8. Ensure Safety and Security in Open Spaces: 

Lighting, visibility, and passive surveillance are embedded in park design. Security personnel 

and cameras are deployed in high-traffic zones like JBR and Creek Park (Dubai Municipality, 

2020). As a result, Dubai is successfully implementing O8 by combining design and staffing 

to ensure safety. The O8 for the Jeddah framework can be updated by including exterior 

lighting. 
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Figure 154: Walking paths and lighting at Al Khazzan Park, Dubai. 

Source: Visit Dubai (2020). 

O9. Integrate Nature into Open Spaces: 

Natural landscaping, native planting, and water-smart design are used in public spaces such 

as Ras Al Khor Wildlife Sanctuary and Mushrif National Park. Biodiverse zones are 

integrated into the urban green network (Dubai Municipality, 2022).As a result, Dubai is 

successfully implementing O9 by embedding nature and ecological systems within its urban 

open space strategy. 

 

Figure 155: Zabeel Park - Dubai. 

Source: Visit Dubai (2021). 

O10. Provide Shading for Open Spaces: 

Public spaces use pergolas, shade sails, tree planting, and colonnades to ensure thermal 

comfort. Areas like Downtown Boulevard, Al Mamzar Park, and JLT Park meet or exceed 

50% shaded coverage (Dubai Municipality, 2020). 

As a result, Dubai is successfully implementing O10 by applying a mix of natural and 

structural shading in key areas. 

O11. �0�D�N�H���6�S�D�F�H���I�R�U���&�K�L�O�G�U�H�Q�¶�V���3�O�D�\ 

�'�X�E�D�L�¶�V���S�D�U�N�V���L�Q�F�O�X�G�H���W�K�H�P�H�G�����D�J�H-inclusive playgrounds such as those at Dubai Hills Park, 
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Creek Harbour, and Kite Beach. Play equipment is placed on rubberized surfaces, including 

creative, climbing, and sensory zones (Dubai Municipality, 2022). 

As a result, Dubai is successfully implementing O11 through well-equipped and inclusive 

play environments. 

 

Figure 156: Children play area in a public park in Dubai. 

Source: Time Out Dubai (2020). 

4.5.3.2 Streets as active places 

S1. Enhance Safety in Active Streets: 

In mixed-use districts like City Walk and Downtown Dubai, clear lane separation, pedestrian 

buffers, and bollards are used. Speed limits and visible crossings enhance user safety (RTA, 

2022). 

As a result, Dubai is successfully implementing S1 by prioritizing user separation and visual 

clarity. 

S2. Design Streets with High-Quality and Context-Sensitive Materials: 

Streetscapes include durable paving, native stone, and tactile finishes. Design reflects cultural 

context and emphasizes longevity and aesthetics, as seen in Al Seef and Dubai Design 

District (Dubai Municipality, 2020). 

As a result, Dubai is successfully implementing S2 by integrating durable and context-

sensitive materials into street design. 
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Figure 157: Barcelona streets. 

Source: BCNUEJ (2023), 

S3. Promote Informal Street Activities: 

Public spaces in JBR, Al Fahidi, and The Walk at Jumeirah Beach support informal play and 

community events with open plazas and seating areas (DMO, 2022). 

As a result, Dubai is successfully implementing S3 by encouraging public life through 

flexible, pedestrian-centered streets. 

S4. Create Resilient Spaces for All Seasons: 

Designs incorporate shading, irrigation, and seasonal maintenance. Outdoor misting fans and 

tree buffers provide comfort in summer, while pavements are treated for all-weather 

durability (RTA, 2021). 

As a result, Dubai is successfully implementing S4 by ensuring street usability across 

extreme seasonal conditions. 

S5. Create Squares and Plazas at the Intersection: 

Public squares such as Box Park, Al Wasl Square, and Expo 2020 public spaces combine 

seating, landscaping, and gathering space at key street nodes (Dubai Municipality, 2022). 

As a result, Dubai is successfully implementing S5 through intersection-based community 

space planning. 

S6. Enhance Street Activity through Infrastructure: 

Streets are activated with cafés, kiosks, benches, and shaded gathering points. Design 

elements encourage lingering and movement, especially in districts like Downtown Dubai 

and The Beach (DMO, 2022). 

As a result, Dubai is successfully implementing S6 by integrating social and commercial 

infrastructure into the public street environment. The Jeddah framework can be updated by 

including art installation in streets and public spaces.  
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Figure 158: Art installation - Sheikh Mohammed bin Rashid Boulevard. 

Source: Landezine LILA. (2023).  

4.4.4 Dubai: Active Design Framework Validation Summary 

Dubai demonstrates a growing commitment to active urban design, particularly through 

investments in walkability, Cyclability, waterfront revitalization, and integrated public 

spaces. The city provides continuous sidewalks along major boulevards like Sheikh 

Mohammed bin Rashid Boulevard and Downtown Dubai areas, though sidewalk widths and 

continuity vary in peripheral districts (Dubai Municipality, 2020). Protected cycling lanes are 

expanding, notably through projects like the Dubai Cycling Track Master Plan and Nad Al 

Sheba cycle park (Roads and Transport Authority [RTA], 2021), though overall network 

continuity and shade coverage remain challenges in high-traffic areas (RTA, 2021). 

Pedestrians are prioritized in newer developments like City Walk and Bluewaters Island, 

where traffic calming, pedestrian-first crossings, and shaded walkways are integrated 

(Meraas, 2022). However, older neighborhoods still exhibit vehicle-dominated environments 

with limited filtered permeability and at-grade pedestrian prioritization (Dubai Municipality, 

2020). 

�'�X�E�D�L�¶�V���S�X�E�O�L�F���W�U�D�Q�V�S�R�U�W���K�X�E�V�����V�X�F�K���D�V���%�X�U�M���.�K�D�O�L�I�D���'�X�E�D�L���0�D�O�O���6�W�D�W�L�R�Q���D�Q�G���%�X�V�L�Q�H�V�V���%�D�\��

Station, feature multimodal connectivity, including pedestrian walkways, shaded bus stops, 

and integrated last-mile cycling options (Dubai Roads and Transport Authority, 2021). The 

city also operates Careem Bike, a public bicycle-sharing system strategically located near 

metro stations, beaches, and urban centers, enhancing active mobility interchange (RTA, 

2021). 

Mixed-use planning is evident in zones like Downtown Dubai and Jumeirah Lakes Towers, 

where residential, retail, and recreational uses are colocated and connected to metro lines 

(Dubai Urban Planning, 2021). However, access to amenities within 350�±700 meters remains 

inconsistent outside master-planned communities, indicating a need for broader application of 

the 15-minute city model (Dubai Municipality, 2020). 
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Open spaces like Kite Beach, Al Ittihad Park, and The Sustainable City are designed for 

multifunctionality, integrating sport, leisure, and ecological features (Dubai Municipality, 

2020). Streetscape upgrades, such as shaded promenades, seating, and outdoor activity areas, 

are increasingly common in newer developments (Meraas, 2022). 

While Dubai aligns strongly with several active design strategies in the proposed framework, 

gaps persist in citywide walkability, network shade coverage, and universal access outside 

new developments. These observations provide critical lessons for adapting and 

�V�W�U�H�Q�J�W�K�H�Q�L�Q�J���-�H�G�G�D�K�¶�V���I�X�W�X�U�H���D�F�W�L�Y�H���G�H�V�L�J�Q���I�U�D�P�H�Z�R�U�N�� 

Table 21: Dubai - Active Design Framework Validation Summary. 

Source: The Author 

Dubai �± Active Design Framework Validation Summary 

Category Domain Implemented Key Lessons Learnt 

Active Travel 

Network 

 

Walkability �7 Wide pedestrian paths 

Cyclability �7 
Attractive cycling routes 

options 

Connected active travel 

routes 
�7 

Car-free and traffic-calmed 

zones in mixed-use areas 

Mixed Land Use �7 Many mixed uses zoning 

Public Transit �7 Shaded public transit stops 

Active Places 

Network 

Open public spaces �7 Diverse use of the waterfronts 

Streets as active places �7 Attractive boulevards 

 

�'�X�E�D�L�¶�V���.�3�,���D�V�V�H�V�V�P�H�Q�W���S�U�R�Y�L�G�H�V���D���P�H�D�V�X�U�D�E�O�H���R�Y�H�U�Y�L�H�Z���R�I���K�R�Z���W�K�H���F�L�W�\���D�S�S�O�L�H�V���D�F�W�L�Y�H��

design principles within a hot-arid, Gulf context. The indicators address key performance 

dimensions, including mobility infrastructure, public space availability, health outcomes, and 

�S�R�O�L�F�\���L�Q�W�H�J�U�D�W�L�R�Q�����7�K�L�V���D�Q�D�O�\�V�L�V���L�V���F�U�L�W�L�F�D�O���I�R�U���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���Z�K�L�F�K���R�I���'�X�E�D�L�¶�V���V�W�U�D�W�H�J�L�H�V���D�U�H��

�P�R�V�W���U�H�O�H�Y�D�Q�W���D�Q�G���D�G�D�S�W�D�E�O�H���W�R���-�H�G�G�D�K�¶�V���X�U�E�D�Q���D�Q�G���F�O�L�P�D�W�L�F���F�R�Q�G�L�W�L�R�Q�V����The KPI results are 

summarized in Table 22. 
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Table 22: Dubai:  KPI Assessment for Active Urban Design Framework Validation. 
Source: The Author. 

Domain Value 

1.Active Mobility 

Performance 

8�±12% walking, <2% cycling (RTA, 2023). 

544 km (RTA, 2023). 

High - shaded boulevards and arcades (MDPI, 2023). 

2.Public Space Quality 3.1 m²/person (Gulf News, 2019). 
 

3.Health Impact 
42% in 2013 (WHO, 2025). 

 
Gradual improvements tied to walkability zones (Dubai 

Health Authority, 2023). 

4.Strategic Alignment 
Yes - included in Dubai 2040 Master Plan and RTA strategy. 

Yes - tailored for hot-arid Gulf climate. 

 

Dubai strongly aligns with the framework regarding strategic planning, shaded pedestrian 

infrastructure, and climate-responsive urban development. While the city still faces 

challenges in physical activity levels and broader health outcomes, its proactive master 

planning and implementation of active mobility zones highlight the potential for progress in 

�V�L�P�L�O�D�U���*�X�O�I���H�Q�Y�L�U�R�Q�P�H�Q�W�V�����'�X�E�D�L�¶�V���H�[�D�P�S�O�H���U�H�L�Q�I�R�U�F�H�V���W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���L�Q�W�H�J�U�D�W�L�Q�J���F�O�L�P�D�W�H-

adaptive, health-�F�R�Q�V�F�L�R�X�V���X�U�E�D�Q���G�H�V�L�J�Q���L�Q���-�H�G�G�D�K�¶�V���I�X�W�X�U�H���G�H�Y�H�Oopments. 

4.5 Case Studies Analysis: Comparative Summary 

The analysis of the selected case studies has confirmed the overall validity of the proposed 
Active Urban Design Framework, as each city demonstrated alignment with its core domains 
and criteria. In addition to validating the framework, several key lessons were extracted and 
�L�Q�W�H�J�U�D�W�H�G���W�R���H�Q�K�D�Q�F�H���L�W�V���D�S�S�O�L�F�D�E�L�O�L�W�\���I�R�U���-�H�G�G�D�K�¶�V���F�R�Q�W�H�[�W���I�X�U�W�K�H�U�����)�R�U���L�Q�V�W�D�Q�F�H�����&�R�S�H�Q�K�D�J�H�Q��
provided advanced strategies for Cyclability, while Barcelona offered valuable insights into 
street art integration, public space activation, and human-scale urban design. Dubai 
contributed critical approaches to waterfront development and the strategic use of 
architectural landmarks as catalysts for active public spaces. However, specific gaps were 
also identified: Copenhagen revealed a deficiency in comprehensive shading provisions, 
while Dubai exhibited limitations in achieving a fully connected pedestrian network across 
the urban fabric. These findings are summarized in Table 23. 
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Table 23:Key Lessons Learned from Case Studies. 
Source: The Author. 
 

 

 

 

�&�D�W�H�J�R�U�\ �'�R�P�D�L�Q �,�P�S�O�H�P�H�Q�W�H�G �&�R�S�H�Q�K�D�J�H�Q �%�D�U�F�H�O�R�Q�D �'�X�E�D�L 

�$�F�W�L�Y�H��

�7�U�D�Y�H�O��

�1�H�W�Z�R�U�N 
 

�:�D�O�N�D�E�L�O�L�W�\ �7 
�$�W�W�U�D�F�W�L�Y�H���V�W�U�H�H�W��

�S�O�L�Q�W�K�V 

�:�L�G�H���V�K�D�G�H�G��

�S�H�G�H�V�W�U�L�D�Q���S�D�W�K�V 

�:�L�G�H���S�H�G�H�V�W�U�L�D�Q��

�S�D�W�K�V 

�&�\�F�O�D�E�L�O�L�W�\ �7 
�&�\�F�O�L�Q�J���Q�H�W�Z�R�U�N��

�D�Q�G���L�Q�I�U�D�V�W�U�X�F�W�X�U�H 

�$�W�W�U�D�F�W�L�Y�H���F�\�F�O�L�Q�J��

�O�D�Q�H�V 

�$�W�W�U�D�F�W�L�Y�H���F�\�F�O�L�Q�J��

�U�R�X�W�H�V���R�S�W�L�R�Q�V 

�&�R�Q�Q�H�F�W�H�G��

�D�F�W�L�Y�H���W�U�D�Y�H�O��

�U�R�X�W�H�V 

�7 

�:�H�O�O���F�R�Q�Q�H�F�W�H�G��

�D�F�W�L�Y�H���W�U�D�Y�H�O���U�R�X�W�H�V��

�Z�L�W�K���Y�D�U�L�R�X�V���U�R�X�W�H�V��

�R�S�W�L�R�Q�V 

�6�X�S�H�U�E�O�R�F�N���S�U�R�M�H�F�W 

�&�D�U���I�U�H�H���D�Q�G��

�W�U�D�I�I�L�F���F�D�O�P�H�G��

�]�R�Q�H�V���L�Q���P�L�[�H�G��

�X�V�H���D�U�H�D�V 

�0�L�[�H�G���/�D�Q�G��

�8�V�H 
�7 

�3�H�G�H�V�W�U�L�D�Q���V�W�U�H�H�W�V��

�Z�L�W�K���V�K�R�S�V���D�Q�G��

�F�D�I�H�V 

�F�R�P�S�D�F�W�H�G��

�G�H�Y�H�O�R�S�P�H�Q�W 

�0�D�Q�\���P�L�[�H�G���X�V�H�V��

�]�R�Q�L�Q�J 

�3�X�E�O�L�F���7�U�D�Q�V�L�W �7 

�:�H�O�O���L�Q�W�H�J�U�D�W�H�G��

�D�F�W�L�Y�H���U�R�X�W�H�V���Z�L�W�K��

�W�K�H���W�U�D�Q�V�L�W���V�W�R�S 

�6�W�R�S�V���D�W���Z�H�O�O��

�F�R�Q�Q�H�F�W�H�G���J�U�L�G�V 

�6�K�D�G�H�G���S�X�E�O�L�F��

�W�U�D�Q�V�L�W���V�W�R�S�V 

�$�F�W�L�Y�H��

�3�O�D�F�H�V��

�1�H�W�Z�R�U�N 

�2�S�H�Q���S�X�E�O�L�F��

�V�S�D�F�H�V 
�7 

�9�D�U�L�R�X�V���S�K�\�V�L�F�D�O��

�D�F�W�L�Y�L�W�\��

�L�Q�I�U�D�V�W�U�X�F�W�X�U�H 

�9�D�U�L�R�X�V���R�S�H�Q��

�V�S�D�F�H�V���D�Q�G��

�S�K�\�V�L�F�D�O���D�F�W�L�Y�L�W�\��

�L�Q�I�U�D�V�W�U�X�F�W�X�U�H 

�'�L�Y�H�U�V�H���X�V�H���R�I���W�K�H��

�Z�D�W�H�U�I�U�R�Q�W�V 

�6�W�U�H�H�W�V���D�V��

�D�F�W�L�Y�H���S�O�D�F�H�V 
�7 

�3�H�G�H�V�W�U�L�D�Q���R�Q�O�\��

�V�W�U�H�H�W�V���D�Q�G���V�T�X�D�U�H�V 

�7�K�H���J�U�H�H�Q���D�[�L�V��

�S�U�R�M�H�F�W�����D�W�W�U�D�F�W�L�Y�H��

�V�W�U�H�H�W�V���G�H�V�L�J�Q����

�L�Q�W�H�U�V�H�F�W�L�R�Q����

�L�Q�I�R�U�P�D�O���V�W�U�H�H�W��

�D�F�W�L�Y�L�W�L�H�V�����D�Q�G��

�K�X�P�D�Q�L�]�H�G���D�V�S�K�D�O�W�� 

�$�W�W�U�D�F�W�L�Y�H��

�E�R�X�O�H�Y�D�U�G�V 
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A comparative analysis was conducted to synthesize the findings across the three case studies 

using the complete set of Key Performance Indicators (KPIs) applied to Copenhagen, 

�%�D�U�F�H�O�R�Q�D�����D�Q�G���'�X�E�D�L�����7�K�H���U�H�V�X�O�W�V���U�H�I�O�H�F�W���H�D�F�K���F�L�W�\�¶�V���V�W�U�H�Q�J�W�K�V���D�Q�G���O�L�P�L�W�D�W�L�R�Q�V regarding the 

proposed Active Urban Design Framework for Jeddah. 

Copenhagen consistently demonstrates high performance in active mobility and health-

related KPIs. It excels in cycling infrastructure, modal share, walkability, and policy 

integration, reflecting decades of pedestrian and cycling culture investment. However, its 

�F�R�O�G���F�O�L�P�D�W�H���O�L�P�L�W�V���G�L�U�H�F�W���D�S�S�O�L�F�D�E�L�O�L�W�\���W�R���-�H�G�G�D�K�¶�V���K�R�W-arid environment, particularly in areas 

requiring thermal comfort adaptation. Barcelona offers a strong, contextually relevant model 

for dense, mixed-use urban environments. Its performance across most KPIs is solid, 

particularly in walkability, cycling infrastructure, and connected mobility networks. 

Nonetheless, challenges remain in public health impact and shade provision, making it a 

partially transferable model. Its compact urban fabric and the Superblock initiative provide 

replicable lessons for retrofitting high-density neighborhoods in Jeddah. Dubai presents a 

more mixed profile. It scores highly in shaded pedestrian infrastructure, policy alignment, 

and long-term planning. However, its low physical activity levels and emerging public health 

outcomes require more user-centered and behavior-focused interventions. Nonetheless, Dubai 

is the most climatically and culturally transferable model, offering valuable strategies in 

transit integration, thermal design, and shaded public space. Table 24 presents a color-coded 

summary of KPI performance across all three cities, allowing a quick comparison of domain-

specific strengths and weaknesses. 

 

Table 24: Overall KPI Comparison. 
Source: The Author. 

Domain KPI  Copenhagen Barcelona Dubai 

1.Active Mobility 
Performance 

% of trips by walking 
and cycling Success Success Partial 

Length of bike 
infrastructure (km) Success Success Success 

2.Public Space 
Quality  

Public space per capita 
(m²/person) Success Success Fail 

3.Health Impact 
Physical activity rate (%) Success Success Fail 
Improvement in public 

health indicators % Success Success Partial 

4.Strategic 
Alignment 

Policy/master plan 
alignment (Yes/No) Success Success Success 

Climatic adaptability 
(Yes/No) Fail Partial Success 
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RECOMMENDATION AND CONCLUSION   
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Chapter 5: Recommendation and Conclusion 

5.1 Research Summary 

This research investigates the integration of Active Design principles within the urban 

context of Jeddah, Saudi Arabia. Grounded in the acknowledgement that physical activity is a 

critical determinant of mental and physical health, the study responds to a pressing need for 

healthier, more inclusive, and engaging urban environments in the Kingdom, especially in 

light of high physical inactivity rates and rising chronic health conditions. 

The study adopts a mixed-methods approach, benchmarking international Active Design 

guidelines and sustainable city rating systems to construct a contextually appropriate 

framework for Jeddah. The framework emphasizes two core categories: Active Travel 

Networks, including walkability, Cyclability, connectivity, mixed land use, and public transit. 

Moreover, Active Places focuses on open spaces and streets as active places. 

Three cities were selected as case studies: Copenhagen, Barcelona, and Dubai, representing 

temperate, Mediterranean, and arid climate contexts. Their analysis validates the applicability 

of the proposed framework and identifies opportunities to adapt global best practices to 

Jeddah's urban form and socio-environmental conditions. 

5.2 Key Findings 

The following key findings were derived from the comprehensive literature review, 

framework development, and case study analysis: 

1. Existing Literature and Guidelines Promote Physical Activity through Urban Planning and 

Design: A broad body of literature, including books, urban theories, active design guidelines, 

and rating systems, collectively addresses diverse strategies for promoting physical activity 

through the built environment. These sources provide foundational principles for integrating 

physical activity across urban settings. 

2. Active Design as a Multidisciplinary Urban Approach: Active design operates at the 

intersection of architecture, urban planning, and public health by embedding physical activity 

into daily routines through supportive environments. This approach has been widely applied 

in several international guidelines, such as those from the United Kingdom, the United States, 

and Hong Kong Active Design Guidelines. 
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3. Development of a Two-Category Active Urban Design Framework: 

The analytical review of books, guidelines, and rating systems resulted in the formulation of a 

framework structured into two main categories, shown in Figure 159.  

First is the Active Travel Network, which is comprised of Walkability, Cyclability, 

Connected Active Travel Routes, Mixed Land Use, and Public Transit. Second, Active Places 

encompass Open Public Spaces and Streets as Active Places. Each domain contains a set of 

specific strategies aimed at enhancing active living. 

4. Validation through Global Case Studies: All selected case studies (Copenhagen, Barcelona, 

and Dubai) demonstrated a high level of integration with the framework's active design 

strategies, validating its global applicability. 

5. Key Lessons Learned from Case Studies: The comparative analysis yielded valuable 

lessons for Jeddah's context, for example, Copenhagen serves as a leading model for 

Cyclability strategies, while Barcelona offers practical approaches for walkability, vibrant 

public spaces, and street-level humanization. Dubai provides relevant insights for hot-arid 

environments, particularly in waterfront development and incorporating iconic architectural 

landmarks to activate public spaces. 

6. Climatic Adaptation Gaps Identified: While global case studies demonstrate strong active 

design applications, they still lack shading and microclimate control in some contexts. 

Adaptation for Jeddah will require climate-sensitive design interventions to address heat 

mitigation and thermal comfort. 

7. Framework Validation through KPI Analysis: Key Performance Indicators (KPIs) 

application confirmed the successful implementation of active design strategies within the 

selected case studies. This outcome provided further evidence that the proposed framework 

aligns with real-world practices and supports its relevance for adaptation to Jeddah's urban 

context. 

8. Future Applicability Testing Required: While the framework shows strong theoretical and 

practical alignment, further empirical testing is recommended to validate its full applicability 

in Jeddah's unique socio-climatic context. 
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Figure 159:Proposed Active Urban Design Main categories and Domain for Jeddah City. 
Source: The Author. 

1.3 Proposed Active Urban Design Framework for Jeddah City 

Based on the findings from the literature review, the case studies, and the identified best 

practices, Table 25 shows the final proposed Active Urban Design Framework for Jeddah 

city. 

Table 25: Active Urban Design Framework for Jeddah City. 

Source: The Author. 

Proposed Active Urban Design Framework for Jeddah City 

Category Active Travel Network 

Domain Strategy Implementation 

1.
 W

al
ka

bi
lit

y 

(W
) 

W1. Provide High-

Quality, Continuous, 

And Wide Sidewalks 

1. Sidewalks should be provided on both sides of 

the roads, covering at least 85% of the pedestrian 

network. 

2. Pedestrian walkway to be at least 1.8 meters 

wide 
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3. Pedestrian pathways should be surfaced with 

even and slip-resistant materials 

W2. Separate 

Pedestrians from 

Moving Vehicles 

1.Create a physical buffer zone between pedestrian 

paths and vehicular roads (with speed limits above 

15 km/h). 

2. Use elements like trees, landscaping, or barriers 

to establish a protective buffer zone.  

3. Define pedestrian and active travel paths from 

vehicles, through using different materials, levels, 

and colors. 

W3. Design An 

Attractive Street Plinth  

1. Ensure visual transparency via open windows 

and façades. 

2. To ensure a minimum of 10 doorways per 100 m 

of façade. 

3. Provide outdoor cafés on sidewalks. 

W4. Provide Active 

Travel Supporting 

Infrastructure 

1. Provide seating. 

2. Provide Exterior Lighting. 

3. Provide wayfinding and signage. 

4. Provide public toilets, drinking fountains, and 

changing spaces. 

5. Provide cycle parking. 

W5. Provide Shaded 

Active Travel Routes 

1. Provide shading for active travel routes for at 

least 40%. 

2.Or Provide shading for at least 20 % and shade 

refuges every 100m. 

3.Provide shading elements using (Trees, buildings, 

and shading structures or others). 

W6. Ensure Accessible 

and Safe Pedestrian 

Crossing 

1. Provide pedestrian crossing at every street 

intersection 

2. Provide pedestrian crossings every 100m along 

streets with a design speed > 40 km/h 

3. Install median refuge islands and clear mid-block 
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crossings. 

4. Ensure curb-free access with pedestrian ramps 

(with a slope of less than 10%) or vehicle speed 

humps (with a flat top of at least 1.8 meters wide). 

5. Mark crossings clearly with zebra markings, 

traffic lights, and stop signs. 

6. Integrate traffic calming measures like traffic 

diverters and raised intersections. 

7. Maintain at-grade crossings; use overpasses or 

underpasses only when necessary. 

8. Install detectable warning surfaces on curb ramps 

for visually impaired users. 

W7. Ensure Accessible 

and Inclusive Walking 

Routes 

1. Use tactile walking surface indicators (twsis). 

2. Use audio signals for the hearing-impaired, 

especially at traffic signals. 

2.
 C

yc
la

bi
lit

y
 (

B
) 

B1. Provide Safe and 

Appropriate Bike Lanes 

1.One-way bike lanes must have a minimum width 

of 1.5 meters, while two-way bike lanes should be at 

least 2.5 meters wide 

2. Designate bicycle-specific crossings. 

3.Set a street speed of 30 km/h. 

B2. Separate Cycling 

Routes from Pedestrian 

and  Moving Vehicles 

1. Separate cycling routes from moving vehicles 

using clear floor markings or physical barriers to 

ensure cyclist safety and visibility. 

2. Provide physically segregated cycling routes on 

busy streets with speed limits exceeding 30 km/h by 

incorporating elements such as trees, bollards, 

parking lanes, or raised curbs. 

3.Separate cycling routes from pedestrian paths. 

B3.Design the Cycling 

Network with Various 

Cycling Route Types. 

1. Provide Utility cycling routes. 

2.Provide leisure cycling routes. 
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B4.Design Cycling 

Lanes with High-

Quality Appropriate 

Material 

1.Use Hard, smooth and even surfaces. 

2.   Bicycle  lane materials should be durable, 

permeable, and weather-resistant. 

B5.Separate Bicycle 

Lane from Car Parking 

1. Separate bicycle lane from car parking using floor 

marking. 

2. Physically Separate bicycle lane from car parking 

on busy streets. 

B6.Provide Shaded 

Active Travel Routes 

1.Provide shading for at least 40% of bike lanes. 

2.OR Provide shading for at least 20% of bike lanes 

and shade refuges every 100m. 

3.Provide shading elements using (Trees, buildings, 

and shading structures or others). 

B7.Construct Bicycle 

Rails Along Outdoor 

Stairways  

1. Incorporate bicycle rails, "runnels" alongside 

outdoor staircases. 

2. Implement bicycle runnels at transit stations and 

public stairways adjacent to major cycling 

infrastructure. 

B8.Provide Bicycle 

Storage and Parking 

1. Incorporate safe, secure, and shaded bicycle 

parking at key destinations 

2. Incorporate safe, secure, and shaded bicycle 

parking along cycling routes 

3. Position parking within 30 meters of the main 

entrances 

4.Provide long-term parking within 30 meters of any 

functional entry 

5. 100% shading cover must be provided for all 

bicycle parking 

B9.Provide Cycling 

Supporting 

Infrastructure 

1. Provide adequate lighting for cycling. 

2.Install accessible public toilets at regular intervals 

along major cycling paths. 

3. Provide changing facilities near cycling hubs. 

4. Place seating at rest points along cycling routes. 
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5.Install clear and informative signs for wayfinding, 

safety instructions, and facility locations. 

6.Ensure the availability of drinking fountains along 

cycling networks. 

7. Provide shaded rest stops approximately every 

1,500 meters, especially at intersections or natural 

stopping points. 

8. Install basic maintenance stations equipped with 

tools and pumps at strategic locations. 

9.Install  a cyclist's Footrest at an Intersection. 

10.Provide tilted trash cans. 

B10.Implement Public 

Bicycle Sharing 

Systems 

1.Develope Public Bicycle Rental Systems 

2.Implement bicycle rental stations at key locations 

B11. Integrate Cycling 

into Broader Transport 

Systems 

1.Provide a space on public transit, including trains 

and taxis, to accommodate the bikes. 

3.
 C

on
ne

ct
ed

 A
ct

iv
e 

T
ra

ve
l R

ou
te

s 
(C

) 

C1.Establish A 

Comprehensive, 

Interconnected 

Network of Continuous 

Active Travel Routes. 

1.Provide an Interconnected Network of Continuous 

Active Travel Routes. 

2. Connect destinations with active travel routes 

3.Provide safe active travel routes to open spaces. 

C2.Provide Small Block 

Sizes 

1. Provide an intersection density of 54 

intersections/km2. 

2.Or Connectivity Index of 1.4 or greater 

C3.Provide the Choice 

of Leisure and Utility 

Routes 

1. Develop Direct, Segregated Utility Routes for 

Everyday Travel 

2. Create Leisure-Oriented Routes that Promote 

Enjoyment and Well-Being 

C4.Prioritize Pedestrian 

Over Vehicles 

1. Active  travel routes should be direct, clear, safe, 

and prioritized at junctions, pinch points, and 

crossings. 

2. Avoid creating overpasses and underpasses for 
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active travelers. 

3. Provide visible overpasses and underpasses at 

highways.  
 

C5.Provide a 

Connection Between 

Active Travel Networks 

and Public Transport. 

1.Connect the active travel network with public 

transport stations and stops 

2. Enable easy and safe interchange between active 

modes and onward public transport 

3.Provide cycling storage at public transport 

stations. 

C6.Provide a Safe 

Active Travel Network 

1.Provide Exterior lighting 

2.Provide Natural surveillance through the 

buildings frontage 

C7.Develop a 

Wayfinding and 

Signage System 

1.Strategically Locate wayfinding elements and 

signage at key nodes within the network and at the 

point of decision. 

2.Ensure  inclusivity by designing accessible 

signage for all users, including children, elderly 

individuals, and persons with disabilities. This 

includes appropriate sizing, clear fonts, visual 

icons, and tactile elements where necessary. 

3.Provide Pathway Markings to Enhance 

navigation by incorporating stencil-painted 

numbers, color coding, or directional lines on 

pathways that correspond with signage systems. 

4.Integrate Digital Wayfinding through mobile 

applications or QR-code-enabled tools to provide 

dynamic, real-time navigation. 

5.Provide physical maps at strategic points that are 

forward-facing (aligned with the viewer's 

perspective, rather than North-oriented) and include 

"You Are Here" indicators, notable landmarks, 

street names, and key destinations. 

6.Signages should display distances or estimated 
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walking and cycling times to major destinations. 

7. Encourage Exploration through Wayfinding In 

open spaces, use playful and interactive wayfinding 

tools to promote physical activity and motivate 

children and families to explore their environment 

actively. 

8.Use Architecture as Navigational Landmarks. 

C8.Design Streets with 

Filtered Permeability 

1.Use street planting, bollards, and material 

changes to interrupt car flow. 

2.Install diverters and refuge islands with 

permanent or temporary materials. 

3.Add short contraflow cycle lanes on one-way 

streets to prioritize cyclists. 

4.Place selective barriers at intersections to divert 

cars but maintain pedestrian and cycle access. 

5.Apply filtering to reduce vehicle speeds and 

improve active travel safety. 

C9.Provide an 

Appropriate Vertical 

Connection 

1. Minimize stair use 

2. Design alternative routes (such as ramps or 

gentle slopes 

3. Visually break up long staircases to make them 

feel easier. 

4. Enhance visual appeal by integrating seating 

areas, landings, planting, or artwork. 

5. Ensure accessibility for all user groups. 

4.
M

ix
ed

 la
nd

 U
se

 

P
la

nn
in

g 
(M

) 
 

M1.Provide A Mix of 

Uses, Avoid Large, 

Single-Use Zoning. 

1. Integrate diverse land uses within compact 

neighborhoods. 

2. Ensure access to essential destinations such as 

schools and grocery stores. 

3. Limit land-use single specialization. 
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M2.Place Amenities 

Within 350�±700 Meter 

Walking Distance. 

1.Place essential amenities within a 350�±700-meter 

walking distance. 

2. Place mosques and grocery stores within 350 

meters of residential areas. 

3. Place local amenities, mixed-use facilities, and 

community centers (cccs) within 700 meters. 

4. Distances should align with a 5 to 10-minute 

walk at an average speed of 5 km/h, ensuring 

convenient and efficient pedestrian access. 

M3.Co-Locate Sport 

and Recreation 

Facilities Alongside 

Complementary Uses 

1.Locate sports and recreational facilities near 

commonly visited destinations. 

2.Place sports and recreational facilities within 

350m of safe walking distance of at least 75% of 

residential and commercial buildings. 

M4.Locate a Mix of 

Land Uses at Active 

Travel Intersection and 

Around Public 

Transport 

1. Cluster key community facilities and mixed land 

uses at points where multiple active travel routes 

intersect. 

2. Design focal points around public transport 

nodes. 

3. Promote mixed-use development around high-

quality transit systems. 

5.
P

ub
lic

 T
ra

ns
it 

(P
) 

P1.Integrate Active 

Travel Routes with 

Public Transit 

1. Locate Transit Stops in Well-Connected Street 

Grids. 

2. Connect the active travel network with public 

transport stations and stops. 

P2.Enable Interchange 

Between Active Travel 

Modes and Public 

Transport 

1.Enable easy and safe interchange between active 

modes and onward public transport. 

2. Ensure safe crossing for Pedestrians and cyclists. 

P3. Improve Comfort 

and Accessibility at 

Interchange and Transit 

Stops. 

1.Equip transit stops with shelter, seating, real-time 

timetable information, and adequate lighting. 
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2.Include secure bicycle parking and basic 

maintenance facilities at major transit stops and 

interchanges. 

3.Apply 100% shading at community transit stops. 

 
 

Category Active Places Network 

Domain Strategy Implementation 

1.
O

pe
n 

P
ub

lic
 S

pa
ce

s 
(O

) 

O1.Develop A Network 

of Multifunctional Open 

Spaces 

1. Create a city-wide network of multifunctional 

open spaces that support a variety of uses, including 

sport, play, recreation, nature conservation, and 

productive landscapes such as orchards and 

allotments 

2. Promote the availability of accessible, high-quality 

open spaces, such as parks, gardens, playgrounds, 

public beaches, riverbanks, and waterfronts, across 

urban areas  

3. Allocate at least 25% of site area for outdoor open 

spaces. 

4. Design open spaces within large developments 

O2. Integrate Open 

Spaces Within the 

Active Travel Network. 

1. Open spaces should be connected to nearby active 

travel networks. 

2. Open spaces should be integrated along both 

direct and leisure active travel routes. 

3. Open spaces should be located within a 350-meter 

safe walking distance of at least 75% of residential 

and commercial buildings. 

O3.Promote Waterfront 

and Blue Infrastructure 

Use 

1.Integrate and encourage the use of blue 

infrastructure-such as rivers, canals, and lakes, for 

recreational and water-based activities as part of a 

larger active space network 
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O4.Provide Various 

Activity and Sport 

Facilities 

1.Diversify Open Spaces, integrate a variety of open 

spaces, including green areas, recreational zones, and 

multifunctional spaces. 

2.Incorporate Sports Infrastructure, design open 

spaces to include sports facilities such as playing 

fields, tennis courts, cycle tracks, and outdoor gyms. 

3.Ensure Accessibility and Visibility, Position sports 

and recreational facilities near high-traffic areas. 

4.Provide multi-functional sport facilities, such as 

changing rooms and toilets. 

5.Create inclusive spaces, and ensure that open and 

sports spaces are designed to be inclusive, allowing 

access for people of all ages, abilities, and 

backgrounds. 

O5.Provide Physical 

Activity Infrastructure 

1. Provide high quality and well-placed outdoor gym 

equipment and informal sporting equipment such as 

goalposts, swings, trampolines, and BMX pump 

tracks. 

2. Provide drinking fountains. 

3. Provide facilities like paths, running tracks, 

playgrounds, and sports courts. 

4. Provide sports courts such as basketball and 

racquetball courts. 

5. Integrate ancillary infrastructure, such as cafés, 

resting places, public toilets, and changing facilities. 

O6.Ensure Accessibility 

in Open Spaces 

1.Utilize  various surface materials to enhance 

accessibility and usability, especially during adverse 

weather conditions. 

2.Avoid over-reliance on grass surfaces that may 

become muddy and difficult to access during winter 

months. 

3.Design spaces to accommodate all users, including 
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those with mobility challenges, ensuring year-round 

usability 

O7.Develop a 

Wayfinding and 

Signage System. 

1. Implement a clear and distinctive wayfinding 

system. 

O8.Ensure Safety and 

Security in Open Spaces 

1. Prioritize safety and security as essential 

dimensions in open space design. 

2. Provide natural surveillance. 

3.Provide Exterior lighting. 

O9.Interiggate Nature 

into Open Spaces. 

1.Incorporate a diversity of natural habitats within 

open spaces. 

O10. Provide Shading 

for Open Spaces. 

1.Ensure a minimum of 50% shading coverage in 

open spaces, particularly in playgrounds. 

2.Use a combination of natural shade (e.g., trees) and 

artificial structures (e.g., canopies). 

O11.Make Space for 

�&�K�L�O�G�U�H�Q�¶�V���3�O�D�\ 

1.Design playgrounds with features like ground 

markings and activity zones to increase physical 

activity while preventing injuries. 

O12. Create Open 

Spaces at Landmarks 
1.Create public spaces around the city landmarks. 

2.
S

tr
ee

ts
 a

s A
ct

iv
e 

P
la

ce
s 

(S
) 

S1.Enhance Safety in 

Active Streets. 

1.Ensuring clear separation between pedestrian, 

cycling, and vehicular paths. 

2. Optimizing the layout for direct and uninterrupted 

movement. 

3. Allocate reserved space in streets for future 

installation of essential items, ensuring they do not 

interfere with active travel infrastructure. 

S2.Design Streets with 

High-Quality and 

Context-Sensitive 

Materials. 

1. Use durable and weather-resistant materials to 

ensure safety and longevity. 

2.Clearly delineate active travel routes from vehicle 

lanes using appropriate surface materials. 

3.  Draw inspiration from the surrounding landscape 
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5.4 Recommendations 

1. Integrate Active Design into Local Urban Codes: Jeddah's municipal and regional 

planning authorities should adopt the proposed Active Urban Design Framework as a 

foundational element in development codes and strategic plans. 

2. Develop Climate-Sensitive Design Standards: Emphasis should be placed on shaded 

streetscapes, thermally comfortable materials, and greenery integration to enable year-

round outdoor activity. 

3. Foster Intermodal Connectivity: Enhance the interface between pedestrian, cycling, 

and public transit networks through infrastructural upgrades and policy incentives. 

and historical context to make public spaces 

distinctive and encourage engagement. 

S3.Promote Informal 

Street Activities 

1. Encourage and support informal uses of streets, 

such as children playing, by creating safe, accessible 

spaces for these activities. 

S4.Create Resilient 

Spaces for All Seasons. 

1. Design streets and spaces to be functional across 

all seasons, considering both summer and winter 

conditions. 

2. Incorporate tree planting, colonnades, and shelters. 

3. Use street trees to provide shade and natural 

cooling during summer. 

S5.Create Squares and 

Plazas at the 

Intersection. 

1. Design plazas or squares at intersections of green 

streets to serve as multifunctional spaces for 

socializing, leisure activities, and play, fostering 

community engagement and physical activity. 

S6.Enhance Street 

Activity Through 

Infrastructure. 

1.Provide cafés, street tables, and well-designed 

outdoor spaces. 

S7.Provide an 

Interesting Journey 

1.Install public art. 

2.Huminize the streets. 

3.Provide interesting views. 
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4. Invest in Inclusive Public Realm: Prioritize wayfinding systems, recreational spaces, 

and accessible amenities for all demographic groups, including children, the elderly, 

and people with disabilities. 

5. Institutional Alignment and Capacity Building: Establish cross-sectoral governance 

structures and provide training for planners, architects, and engineers to ensure 

effective implementation. 

5.5 Future Work  

Building upon the outcomes of this research, future studies may explore several areas to 

further validate, refine, and expand the proposed Active Urban Design Framework: 

1. Framework applicability validation: Conduct on-ground pilot studies and field assessments 

in Jeddah to test the practical applicability of the framework. This may involve structured 

surveys, direct observation, behavioral mapping, and engagement with residents, planners, 

and stakeholders to evaluate user satisfaction, behavioral change, and implementation 

challenges. 

2. Participatory Co-Design Processes: Engage local communities, urban planners, and 

policymakers in participatory design workshops to co-develop context-sensitive active design 

interventions. This will ensure greater social acceptance, cultural relevance, and alignment 

with residents' needs. 

3. Quantitative Assessment of Economic and Health Impacts: Apply quantitative methods to 

assess the economic benefits (e.g., property value enhancement, return on investment) and 

public health outcomes resulting from implementing active design strategies within Jeddah's 

urban developments. 

4. Digital Simulation and Environmental Modeling: Utilize advanced digital tools such as 

GIS-based walkability audits, microclimate simulation, and pedestrian flow modeling to 

optimize the design of active urban environments under hot-arid climatic conditions. 

5. Comparative Studies within GCC Cities: Expand the regional knowledge base by 

investigating emerging active design initiatives across other GCC and hot-arid cities. These 

may provide additional transferable practices and foster a regional knowledge network. 
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