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1 ABSTRACT 

Coastal cities evolve in alignment with people centred development to accommodate their needs. 
Nevertheless, uncontrolled changes of significant elements of urban morphology such as land uses along the 
waterfront and respective public activities, lead to alterations in the quality of life provided. The research 
explores models that study the various configurations and implying the effective role of controlling urban 
developments guidelines in terms of environmental behavioural, social well being, health and safety.  

This paper is divided into two main sections: Firstly, it focuses on Alexandria City‘s Urban Morphology, 
prospect of transformation plans and highlights the nature-based integrative solutions on its waterfront for 
the short and long-term plans through multiple disciplinary contributions. Secondly, the research defines the 
structured model to assess Quality of Life of Waterfront Settings, «QLWS» in Alexandria City, used for the 
analysis of selected sites. This model is used as a tool to assess the attractiveness and satisfaction of the 
existing spatial configurations in regard of professional observation. The discussion derives implications 
from the analysed data to support tracking relevant morphological mutations of social and physical 
parameters.  

The research provides a guide to evaluate and promote natural based system integration for further 
transformation of sites incorporated within the city’s strategic plan of 2032 to ensure sustainabillity, 
inclusivity, liveability and resilience. 

Keywords: Coastal Cities, Natural Based Solutions, assessment indicators, Waterfront, Quality of Life 

2 INTRODUCTION: URBAN DESIGN AND PLANNING DRIVEN BY N ATURE-BASED  
SOLUTIONS 

Coastal cities evolve in alignment with people centred development to accommodate their needs. 
Nevertheless, uncontrolled changes of significant elements of urban morphology such as land uses along the 
waterfront and respective public activities, lead to alterations in the quality of life provided. The research 
explores models that study the various configurations and implying the effective role of controlling urban 
developments guidelines in terms of environmental behavioural, social well being, health and safety. Urban 
design and planning driven by nature-based solutions play a significant role in transforming urban waterfront 
areas into sustainable and resilient spaces. It offers a transformative approach to building sustainable and 
liveable cities and has the ability to mitigate climate change, enhance biodiversity, improve human well-
being, and foster economic growth. 

Alexandria’s waterfront proximity to the coast and recreational areas makes it an important setting for 
studying the health and well-being of residents and planning aspects that contribute to residents' quality of 
life (AS+P, 2020). The Alexandrian waterfront has undergone significant urban development and 
redevelopment projects, The city's waterfront has undergone two phases of development (AFD Report, 
2015). The first phase involved widening the road and adding lanes by backfilling a portion of the sea. The 
second phase concentrated primarily on economic factors (Tawil, Arnouty, & Fadle, 2020). 

3 RESEARCH METHODOLOGY 

The research is divided into two main sections. Firstly, the study focuses on Alexandria City’s Urban 
Morphology and its prospect of transformation plans, highlighting the nature-based integrative solutions on 
its waterfront for the short and long-term plans through multiple disciplinary interventions. Secondly, The 
research introduces the details of the structured model to assess Quality of Life of Waterfront Setting 
“QLWS” in Alexadria city, used for the analysis of selected sites. This model is used as a tool to assess the 
attractiveness and satisfaction of the existing spatial configurations in regard of professional observation. 
Finally, The discussion derives implications from the analysed data to support tracking relevant 
morphological mutations of social and physical parameters. 
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3.1 Nature-Based Solutions 

The research relies on the opportunities provided by the hybrid (or multi-actor) governance for upscaling 
urban nature-based solutions (referred to as urban NbS), representing a demand-driven and cost-effective 
realization of urban enhanced spatial quality of life. The notion of applying nature-based solutions in urban 
development strategies implies the integration of multiple disciplines for the adapted design amd diversity of 
settings along the extended waterfront of Alexandria city that sustains the transformative potentials. The 
policies and procedures needed by urban planners have an open approach to collaborative governance of 
applying nature-based solutions while learning with and about new appealing designs, perceptions and 
images of nature from different urban actors (Haase A., 2018).  

The most relevant concepts in adopting nature-based infrastructure and engineering with nature are the two 
common concepts which define NbS as “actions to protect, sustainably manage, and restore natural or 
modified ecosystems, that address societal challenges effectively and adaptively, simultaneously providing 
human well-being and biodiversity benefits”; while the second concept states that “NbS are inspired and 
supported by nature and simultaneously provide environmental, social, cultural and economic benefits” 
(LIU, etal., 2021). Therefore from the two main approaches of NbS,  the process adopted in this research 
enables a balanced system maintaining nature-based solutions through professional observation and 
analytical representation of the community and social perceptions to ensure inclusivity, liveability and 
resilience. 

3.2 Quality of Life in the Alexandria Waterfront «QLWS»  Assessment Model Indicators Setting 

Contemporary lifestyle patterns have changed the meaning and scope of activities in open public spaces, 
shifting their focus from daytime to nighttime. In these circumstances, the vitality and liveability of these 
spaces depends on their ability to adapt to and support the flexibility of these changes, despite their physical 
limitations (Rokanjac, 2022). The principles of improvement and the criteria for assessing the public spaces 
of a large city, such as multifunctionality, safety, legibility, sustainability, human scale, interactivity and 
flexibility (Kozlova et al., 2018). Existing open spaces adhere to most of these criteria classified into two 
categories, physical and socio- cultural (Nayer, 2015). Finally, the urban spaces are evaluated by 
identification indicators associated with each criterion, and classification of it. The evaluation can determine 
the value of each indicator and its role in increasing the quality of life in an urban area, and in the present, 
spontaneously supplemented with objects and structures, expanding their boundaries and following the 
rhythm of urban development (Mahdzar S, et al., 2014). 

To conclude the set of indicators and sub-indicators proposed in this research as a prominent tool for the 
assessment for the Quality of Life in Alexandria Waterfront “QLWS”, they are used to analyse respective 
zones along the extended coastal line of the City of Alexandria. The structured model refers not only to 
quantitative but also qualitative dimensions related to the Nbs approaches, where the categories and 
indicators are derived from the Smart Urban Quality by Chiara G. et. Al., 2018. The set of indicators also 
supports the observation process by the research team, as the sub-indicators describe the urban context with 
completeness eliminating subjectivity during the evaluation process. This significant assessment is 
represented by the information displayed in Table 1.  

“QLWS” combines traditional aspects of urban quality with smart and sustainable aspects related to quality 
of life, health and well-being. The observation enables the researchers to consider the perception levels of 
visitors of the waterfront regarding: a) Emotional wellbeing, b) Spatial and Environmental Characteristics, c) 
Social wellbeing, and d) Safety and security. In addition, each of these aspects is defined through the sub-
categories identifying the actual status of users’ experience in the visited sites presented in the case studies, 
such as presence of green area, attractiveness of surrounding buildings, quality of street lighting, easy 
mobility and others. 

The overall analysis derived from the structured model indicators set supports the relevant integrated 
environmental services to maintain quality of life. The study extends to overlook the potential activities and 
their inclusivety to assure liveability and sustainable public space in terms of economic opportunity and 
social inclusion. The perspectives summed up by the research team describe each variable and sub-set of 
indicators in order to actively apply sustainable management and conservation of natural resources to meet 
major societal challenges. Therefore “QLWS” provides for a balanced analytical scheme carried out using 
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this assessment model of quality rating, relative to every need, at the census area of study, while 
investigating potentials of liveability and sustainability in the studied public spaces along the waterfront. 
Main 
Indicators 

Emotional wellbeing  
Spatial and Environmental 
characteristic  

Social wellbeing  Safety and security 
S
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Presence and quality of green 
area 

Noise control 
(Urban traffic) Presence of spaces, services 

and activities suitable for 
children 

Security and accessibility 

Attractiveness of surrounding 
buildings 

Air pollution Control 
Endurance to natural 
disaster 

Easy mobility 
Presence of open spaces,  
services and activities 

Economic opportunity and 
social cohesion 

Design elements 
(Preventing any crime or 
injuries) Environmental maintenance Healthcare services Perception of safety 

Table 1: Indicators for the structured model of Quality of Life of Alexandria Waterfront, “QLWS”, by authors. 

4 URBAN MORPHOLOGY AND LANDSCAPE  

The morphology of Alexandria City is strongly influenced by its coastal setting. The city has a long coastline 
that extends about 32 km along the coast of the Mediterranean Sea. It plays a significant role in shaping the 
city’s identity and development and offers its residents a combination of natural beauty, recreational 
activities, cultural experiences, economic opportunities, and community gathering spaces. According to El 
Tawil et al.(2020), it is one of the major touristic targets, as well as one of the major motorists roads linking 
the entire city due to the linearity of Alexandria as a city.  

Alexandria’s waterfront proximity to the coast and recreational areas makes it an important setting for 
studying the health and well-being of residents and planning aspects that contribute to residents' quality of 
life. The Alexandrian waterfront has undergone two phases of significant urban development and 
redevelopment projects. The first phase began in the year 2000 and involved widening the road and adding 
lanes by backfilling a portion of the sea. The second phase began in the year 2018 and concentrated primarily 
on economic factors by moving some recreation areas and positioning the Sidi-Gaber bridge, which is 
elevated over the main street  (Tawil, Arnouty, & Fadle, 2020). 

The first stage of development improved social cohesion and harmony by making the city more walkable, 
connecting it longitudinally and providing spaces for cycling, creating an active zone. Providing spaces for 
walking (leisure and exercising) and cycling played a major role in enhancing the physical activity levels and 
mental health of residents (Farag, Saadallah, & Ayad, 2021). However it witnessed an increase in air 
pollution due to increased traffic density. The second stage relied on restaurants, cafeterias, and siting zones, 
whereby it encountered an increase in water pollution as a result of the presence of new places built directly 
on the sea without leaving any buffer zones. Furthermore, the construction of new cafes and restaurants and 
parking areas for them resulted in the loss of some parts of the sea view (Figure 1 a&b), which is a 
prominent natural view for Alexandria’s residents. This led to a rise in despair by the residents (Tawil, 
Arnouty, & Fadle, 2020). 

  

Figure 1 (a) and (b): Cafes, restaurants and parking areas blocking parts of sea view, by authors. 

5 STUDY AREA AND SELECTION CRITERIA 

Since improving public spaces, revitalizing the waterfront, and promoting sustainable development practices 
have been the main goals of modern urban planning initiatives, six open public places are selected for this 
study in an attempt to assess their attractiveness and satisfaction as a contribution to making the waterfront 
area a desirable place to live and enjoy the benefits of coastal living. By assessing environmental behaviour 
and its impact on the quality of life along the Alexandria Egypt waterfront, valuable insights can be gained to 
inform strategies for enhancing sustainability, fostering a sense of environmental responsibility, and 
improving the overall well-being of the community. The findings can guide the development of targeted 
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interventions, policies, and educational initiatives aimed at promoting sustainable behaviours and improving 
the environmental quality of the waterfront area.  

The selected sites for the study are public open spaces and they extend along the shoreline of Alexandria 
City. The selected open areas for the study are located in the following areas respectively : 1) "Qaitbay" 
waterfront area, 2) "Ras El Tin" area, 3)" El Selsela" park area, 4)"Cleopatra" area, 5)"Louran" area and 
6)"Bir Masoud" area (Figure 2). These six study areas are selected because they are not restricted to a 
specific group, but rather are welcoming to individuals and families of all ages. They are accessible all year 
and provide the best possible sea view. Moreover, they encourage interaction and connection between 
residents and the waterfront. Each of these areas represents a 100 to 500 m walking buffer. 

 

Figure 2: Base map of the Six Selected Study areas along Alexandria extended Waterfront, by authors. 

 

Figure (3): Six study areas (a) “Qaitbay” waterfront area. (b) “Ras El Tin” area, (c) “Selsela” park area (d) “Cleopatra” waterfront 
area, (e) “Louran” waterfront area and (f) “Bir Masoud” area, by authors. 

5.1  “Qaitbay” Waterfront 

The Citadel of Qaitbay area is situated in the Eastern Harbour of Alexandria city overlooking the sea (Figure 
3a). It is known for its historical significance and is a major asset to the city and attracts citizens for 
gathering and tourists to enjoy its great view and enhance its monumentality. Qaitbay Citadel is a fortress 
built in the 15th century by Sultan Qaitbay. It offers panoramic views of the surrounding cityscape and the 
sea. It features cultural and recreational spaces that add to its appeal. A mix of facilities is provided along the 
waterfront that would appeal to visitors, and establish a specific local sense of place due to the Citadel of 
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Qaitbay. There are also shops, cafes, and restaurants that cater for the needs of residents and visitors. The 
area has a lively atmosphere with a blend of local businesses and tourist-oriented establishments. 

5.2  “Ras El Tin” area 

Ras El Tin is situated on the eastern edge of Alexandria, along the Mediterranean Sea. Its location provides 
direct access to the waterfront. The Ras El Tin area features beautiful sandy beaches along the waterfront 
(Figure 3b). Residents and visitors can enjoy sunbathing, swimming, and beachside activities. The beaches in 
this area offer a space for people to unwind and enjoy the coastal environment. The Ras El Tin waterfront 
offers a pleasant promenade where residents and visitors can stroll and enjoy views of the sea.  

5.3  “Selsela Park” area 

Selsela Park is a public park located in front of the Bibliotheca Alexandrina in Alexandria City. It is a 
popular recreational space that serves as a gathering place for residents and visitors (Figure 3c). Its location 
provides convenient access for visitors to enjoy the park, relax and socialise. The park includes paved 
walking paths that meander through the greenery. It also provides seating areas scattered throughout the 
park.  

5.4  “Cleopatra” waterfront area  

The Cleopatra area is a well-known district. It is a bustling and vibrant part of Alexandria city. It is 
characterized by its wide streets, high-rise buildings, and a mix of residential, commercial, and recreational 
spaces. There is also a path only for pedestrians where they can walk and exercise freely. The waterfront 
parts of this area is home to numerous restaurants, cafes, and entertainment venues easily accessible by 
various means of convenient transportation options such as: public buses, taxis, and private cars. However, 
the presence of restaurants and cafes along the waterfront affect the sea view for the residents where some of 
these establishments partially obstruct the view of the sea (Figure 3d) and block parts of the walking paths 
made for pedestrians. 

5.5  “Louran” area 

Louran is a residential area in the middle of Alexandria city. The waterfront area in Louran also contains 
promenades that offer opportunities for leisurely walks, picnics, and gatherings to its residents. The studied 
area in Louran is a shaded public area constructed for pedestrians to sit and rest in the shade, socialise and 
enjoy the waterfront atmosphere, with restaurants and cafes beside it to provide food and beverage services. 
Patches of green areas and palm trees are also present but are currently under development (Figure 3e).  

5.6  “Bir Masoud” area 

“Bir Masoud” is an open space overlooking the sea located in the Sidi-Beshr residential area. This place has 
many legends revolving around it and is famous for a being a place that fulfils wishes by throwing coins into 
the well. The open space provides opportunities for socialising, picnicking, and enjoying the view of the sea. 
It also serves as valuable public resources where individuals and families can unwind, engage in leisure 
activities and some where residents can do some fishing. Restaurants are available around the area to provide 
food and beverage services to the residents (Figure 3f). 

6 URBAN REGENERATION OBSERVATION AND ANALYSIS RESULTS   

A site visit to the six sites under study was carried out in order to gather data, assess the attractiveness and 
satisfaction of the current spatial configurations, and record observations. Assessment was done using the 
survey mentioned above, that evaluates the following attributes: a) Emotional Wellbeing, b) Spatial and 
Environmental Characteristics, c) Social Wellbeing and d) Security and Safety from Natural Disaster, Crime 
and Injuries of each site. The following section discusses each of the mentioned indicators in the areas under 
study.   

6.1 Emotional Wellbeing Attribute 

Emotional well-being is influenced by various indicators, which are shown in table 2. 
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Table 2: Indicators influencing the Emotional Wellbeing Attributes, by authors. 

 

Figure 4: Surrounding area at (a) Qaitaby waterfront area, (b) El Selsela park area and (c) Cleopatra waterfront area, by authors. 

Table 3 illustrates observations of each site under study regarding the emotional wellbeing attributes. 

 

Table 3: Percentage and observation of the Emotional Wellbeing Attributes in each site under study, by authors. 

 

Figure 5: Percentages of Emotional Wellbeing Indicators in the six understudy areas, by authors. 
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6.2 Spatial and Environmental Characteristics Attribute 

The assessment of Entivronmental Characteristics attribute adopted a number of indicators. They are shown 
in table 4. 

 

Table 4: Indicators adopted for the Environmental Characteristics Attribute, by authors. 

 

Figure 6: Urban furniture and seating areas at (a) El Selsela Park, at (b) Louran area and at (c) Bir Masoud area, by authors. 

Table 5 illustrates percentages and observation of each site understudy in Environmental characteristics 
attribute. 

 

Table 5: Percentage and observation of Environmental Characteristics Attributes in each site under sstudy, by authors. 
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Figure 7: Percentages of Spatial Environmental Characteristics Indicators in the understudy areas, by authors. 

6.3 Social Wellbeing Attribute 

Social wellbeing is also assessed by evaluating and observing several indicators, they are demonstrated in 
table 6. 

 

Table 6: Indicators assessed in the Social Wellbeing Attribute, by authors. 

 

Table 7: Percentage and observation of Social Wellbeing Attribute in each site understudy, by authors. 
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Figure 8: Open Spaces at (a) Selsela park area, (b) Ras El Tin area and (c) Louran waterfront area, by authors. 

Table 7 illustrates percentages and observation of each site understudy in Social wellbeing attribute. 

 

Figure 9: Percentages of Social Wellbeing indicators in the six areas understudy, by authors. 

6.4 Security and Safety from Natural Disaster, Crime and Injuries  

Indicators and Sub-indicators that are used to assess security and safety from natural disaster and crime are 
illustrated in table 8. 

 

Table 8: Indicators and Sub-indicators assessed in the Security and Safety Attribute, by authors. 

Table 9 illustrates percentages and observation of each site understudy in Security and Safety Attribute 

 

Figure 10: Percentages of Safety and Security indicators in the six areas understudy, by authors. 
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Table 9: Percentage and observation of Security and Safety Attribute in each site understudy, by authors. 

6.5 Quality of Life in each of the areas under study 

Combining the attributes evaluated above: a) Emotional Wellbeing, b) Spatial and Environmental 
Characteristics, c) Social Wellbeing, d) Security and Safety from Natural Disaster, e) Crime and Injuries of 
each site, it is possible to determine the quality of each of the areas under study, illustrated in the Table 10, 
below. Impact of indicators are calculated with equal weights to assure maximum value of quality of life to 
all study areas. 

 

Table 10: Quality of Life for each area understudy, by Authors. 

7 DESIGN GUIDELINES AND RECOMMENDATIONS 

The analytical assesment demonstrating the integrative approach is represented according to the impact of 
the measured aspects collectivelly as per Figure 11 (below). The results shows that there is always capacity 
for integrating solutions related to spatial configurations in order to simulate visitors experience in the 
selected site. However, as the analysis demonstrates, the impact varies between the areas selected due to 
differences in design capacities and existing infrastructure. 

One of the major implications is demonstrating how a longer promenade enhances the visitors’ experience 
such as at “Qaitbay” waterfront area and “Cleopatra” waterfront area, where visitors experience the most 
social well being aspects due to the variety of activities and the changing views along the waterfront. On the 
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otherhand, the more contained sites as the “Selsela park” and the “Ras El Tin” area offer more greenery and 
zones of activities, however, they do need more pedestrianised continiuity in the pathways. Using the open 
areas as cultural hub spaces through gathering and open exhibitions areas for public art works can highlight 
the local identity of the, which improves the social wellness of the area with low social wellbeing attributes. 
Organizing seasonal festivals, and cultural events can also encourage social interaction and celebrate 
community diversity. 

Regarding the emotional wellbing, the research recommends urban greening by increasing the landscaping  
features with greenery and trees as noticed on the high impact of integrated values in the “Loran” waterfront  
and El Selsela areas, and moderate at Ras el Teen, meanwhile sites as Qaitbay and Cleopatra lack the 
benefits of green covers and provided shades. Moreover, green areas  and trees reduce ambient temperatures, 
improve air quality, and lower energy demands for cooling. Designing the waterfront area with therapeutic 
landscaping elements such as sensory gardens, aromatic plants, and textures can engage the senses and 
promote attractiveness of the space. Some retail areas promote the use of artificial plants in the last two sites, 
this decreses the aesthetic values as well as the environmental considerations.  

Relatively all the sites require more integration of safety measures by installing well-placed lighting to 
illuminate pathways, seating areas, and gathering spaces, enhancing the spacial arrangements, furnishings the 
transitional activities, the quality of sustainable materiality of the furnishings, pavement, and fixtures. 
Moreover, enhancing the resilience aspects of all waterfront areas to natural disasters is crucial to improve 
safety and security of areas. 

 

Figure 11: Integrative assesment for selected indicators, by Authors. 

8 IMPACT OF URBAN POLICY REGARDING NBS IN SELECTED SI TES 

The researchers recommendations derived from the model verification of the quality of life in the study areas 
along the Alexandria waterfront support an integrative urban policy approach. The set of recommendations 
include socially sustainable and responsible mobility solutions.  

The researchers promote the idea of “Green and Blue Infrastructure” as natural infrastructure linking the 
whole territory of a city by integrating green spaces, parks, and pedestrian-friendly waterfront promenades 
into the planning tools. Implementing green and blue infrastructure involves creating a network of 
interconnected natural and semi-natural features in urban waterfronts, which is also stated in the authorities’ 
strategic planning procedures. Community responsiveness towards existing and future interventions should 
be integrated in the decision making process. For example, Green and Blue Infrastructure contributes to 
monitoring extentions of retail facilities, which takes into account spatial potentials as well as social, 
economic and cultural factors. 

Green and Blue infrastructure attracts tourism, improves property values, and stimulates economic 
development, particularly in waterfront urban areas that prioritise sustainable and nature-oriented design. 



Towards Enhancement of Alexandria City Waterfront: Quality of Life Assessment Model 

868 
 

   

REAL CORP 2023: LET IT GROW, LET US PLAN, LET IT GROW 
Nature-based Solutions for Sustainable Resilient Smart Green and Blue Cities 

 
 

Another nature-based solution is incorporating green roofs into waterfront buildings. as it can help manage 
the strain on urban drainage systems during rain, and improve water quality. Green roofs can also contribute 
to energy efficiency by insulating buildings and reducing the urban heat island effect. 

Finally, the recommendations for improvements along the waterfront of Alexandria also concern the sociatal 
responsiveness to the deterioration of the distributional and procedural effeciency of plans, the need to 
provide choices, as well as incorporating public contribution into the short and long term processes of 
decision making.  

9 CONCLUSION  

The research findings support the integration of citizens’ contribution in the decision making process to 
confirm the consistency of policies and planning processes which will maintain the characteristics of 
Egyptian cities, bearing in mind the need to control change and inform new development attempts along the 
extended waterfront. 

The green and «blue» spaces in and around the city fulfil an increasingly important role in the welfare of 
Alexandria’s inhabitants and as criteria for businesses to establish themselves in the city. Positioning itself as 
an international attractive city Alexandria should use its events as an occasion to foster not only the core of 
the metropolitan area, but also the neighbouring cities.  

The findings of the Assessment Model “«QLWS»” highlight how implicit opinion of expertise in 
combination with bottom-up consultation procedures can impact new policy formulation. They recognise the 
role of current and future voices in upgrading level of services and quality of life provided on the waterfront. 
They recognise that accessibility, transport, joint events, communication and marketing will become priority 
measures to ensure the success of future regeneration of communities and overall potential of Alexandria 
waterfront. 
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