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1 ABSTRACT

Coastal cities evolve in alignment with people oeat development to accommodate their needs.
Nevertheless, uncontrolled changes of significérents of urban morphology such as land uses dlang
waterfront and respective public activities, leadatterations in the quality of life provided. Thesearch
explores models that study the various configunatiand implying the effective role of controllingban
developments guidelines in terms of environmenghlavioural, social well being, health and safety.

This paper is divided into two main sections: Hysit focuses on Alexandria City's Urban Morphoiog
prospect of transformation plans and highlights nhture-based integrative solutions on its wataetffor
the short and long-term plans through multiple igigtary contributions. Secondly, the research mkgithe
structured model to assess Quality of Life of Watext Settings, «QLWS» in Alexandria City, used foe
analysis of selected sites. This model is used @®lato assess the attractiveness and satisfaofidhe
existing spatial configurations in regard of prasfesal observation. The discussion derives impgtcet
from the analysed data to support tracking relevaotphological mutations of social and physical
parameters.

The research provides a guide to evaluate and peomatural based system integration for further
transformation of sites incorporated within they'sitstrategic plan of 2032 to ensure sustainagillit
inclusivity, liveability and resilience.

Keywords: Coastal Cities, Natural Based Soluti@ssessment indicators, Waterfront, Quality of Life

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

Coastal cities evolve in alignment with people oeat development to accommodate their needs.
Nevertheless, uncontrolled changes of significdéarents of urban morphology such as land uses dhing
waterfront and respective public activities, leadatterations in the quality of life provided. Thesearch
explores models that study the various configunstiand implying the effective role of controllingoan
developments guidelines in terms of environmengildvioural, social well being, health and safetsbdn
design and planning driven by nature-based solsifiday a significant role in transforming urban evériont
areas into sustainable and resilient spaces. érofh transformative approach to building sustdnahd
liveable cities and has the ability to mitigaten@ite change, enhance biodiversity, improve humah we
being, and foster economic growth.

Alexandria’s waterfront proximity to the coast argtreational areas makes it an important settimg fo
studying the health and well-being of residents plathning aspects that contribute to residentditguaf

life (AS+P, 2020). The Alexandrian waterfront hasdergone significant urban development and
redevelopment projects, The city's waterfront hadeogone two phases of development (AFD Report,
2015). The first phase involved widening the road adding lanes by backfilling a portion of the.sElae
second phase concentrated primarily on economiora€Tawil, Arnouty, & Fadle, 2020).

3 RESEARCH METHODOLOGY

The research is divided into two main sectionssthir the study focuses on Alexandria City’'s Urban
Morphology and its prospect of transformation pldmghlighting the nature-based integrative sohdion

its waterfront for the short and long-term plansotiygh multiple disciplinary interventions. Secondlhe
research introduces the details of the structuredlento assess Quality of Life of Waterfront Seitin
“QLWS” in Alexadria city, used for the analysis élected sites. This model is used as a tool wsagbe
attractiveness and satisfaction of the existingiapaonfigurations in regard of professional olsgion.
Finally, The discussion derives implications frorhetanalysed data to support tracking relevant
morphological mutations of social and physical pseters.
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3.1 Nature-Based Solutions

The research relies on the opportunities providgdhle hybrid (or multi-actor) governance for upsogl
urban nature-based solutions (referred to as uMiz®), representing a demand-driven and cost-efecti
realization of urban enhanced spatial quality fa&f. [The notion of applying nature-based solutiansirban
development strategies implies the integration oltiple disciplines for the adapted design amd diitg of
settings along the extended waterfront of Alexamdity that sustains the transformative potenti@itse
policies and procedures needed by urban planness dia open approach to collaborative governance of
applying nature-based solutions while learning watid about new appealing designs, perceptions and
images of nature from different urban actors (Haas@018).

The most relevant concepts in adopting nature-badegstructure and engineering with nature aretthe
common concepts which define NbS as “actions tdeptp sustainably manage, and restore natural or
modified ecosystems, that address societal chaterffectively and adaptively, simultaneously pdag
human well-being and biodiversity benefits”; whilee second concept states that “NbS are inspirdd an
supported by nature and simultaneously providerenmental, social, cultural and economic benefits”
(LIU, etal., 2021). Therefore from the two main eggrhes of NbS, the process adopted in this reésear
enables a balanced system maintaining nature-baskdions through professional observation and
analytical representation of the community and aopierceptions to ensure inclusivity, liveabilitpda
resilience.

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

Contemporary lifestyle patterns have changed thaning and scope of activities in open public spaces
shifting their focus from daytime to nighttime. these circumstances, the vitality and liveabilifytleese
spaces depends on their ability to adapt to andatithe flexibility of these changes, despite ithiysical
limitations (Rokanjac, 2022). The principles of impement and the criteria for assessing the pudplaces

of a large city, such as multifunctionality, safelggibility, sustainability, human scale, inteisity and
flexibility (Kozlova et al., 2018). Existing opempaces adhere to most of these criteria classifigal tivo
categories, physical and socio- cultural (Nayerl3)0 Finally, the urban spaces are evaluated by
identification indicators associated with eacheerdin, and classification of it. The evaluation cBetermine
the value of each indicator and its role in inciegighe quality of life in an urban area, and ie firesent,
spontaneously supplemented with objects and stestiexpanding their boundaries and following the
rhythm of urban development (Mahdzar S, et al. 4201

To conclude the set of indicators and sub-indicafmoposed in this research as a prominent toothier
assessment for the Quality of Life in Alexandriaté/iont “QLWS”, they are used to analyse respectiv
zones along the extended coastal line of the Jfithlexandria. The structured model refers not oty
quantitative but also qualitative dimensions relate the Nbs approaches, where the categories and
indicators are derived from the Smart Urban QudligyChiara G. et. Al., 2018. The set of indicatalso
supports the observation process by the reseaaoh t&s the sub-indicators describe the urban comtéx
completeness eliminating subjectivity during thealaation process. This significant assessment is
represented by the information displayed in Table 1

“QLWS” combines traditional aspects of urban qyaliith smart and sustainable aspects related tbtgjua
of life, health and well-being. The observation ldea the researchers to consider the perceptiaisief
visitors of the waterfront regarding: a) Emotionadlibeing, b) Spatial and Environmental Charactiess c)
Social wellbeing, and d) Safety and security. Idition, each of these aspects is defined throughstib-
categories identifying the actual status of usexgerience in the visited sites presented in tise studies,
such as presence of green area, attractivenessrm@iusding buildings, quality of street lightingasy
mobility and others.

The overall analysis derived from the structureddetoindicators set supports the relevant integrated
environmental services to maintain quality of liféne study extends to overlook the potential atéiziand
their inclusivety to assure liveability and sus#dile public space in terms of economic opportuaity
social inclusion. The perspectives summed up byrélsearch team describe each variable and suld-set o
indicators in order to actively apply sustainablenagement and conservation of natural resourceseél
major societal challenges. Therefore “QLWS” progider a balanced analytical scheme carried outgusin

—M pos REAL CORP 2023: LET IT GROW, LET US PLAN, LET IT GROW
'd‘?\x@ Nature-based Solutions for Sustainable Resilient Smart Green and Blue Cities

Rkl 2.



Aida Nayer, Dina Farag

this assessment model of quality rating, relativeetvery need, at the census area of study, while
investigating potentials of liveability and sustiility in the studied public spaces along the viatat.

Ma!n Emotional wellbeing Sl 'ar'ld SRS Social wellbeing Safety and security
Indicators characteristic
Presence and quality of gregnNoise contr_ol Presence of spaces, servigeSecurity and accessibility
2 area (Urban traffic) e ;
S - - and activities suitable fo
= Attractiveness of surrounding ,. . ) Endurance to naturd|
8 - Air pollution Control children .
S buildings disaster
£ . Presence of open spacesEconomic opportunity and Design elements
; Easy mobility . e . . A )
& services and activities social cohesion (Preventing any crime o
a Environmental maintenance Healthcare services Peoceof safety injuries)

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

4 URBAN MORPHOLOGY AND LANDSCAPE

The morphology of Alexandria City is strongly inflaced by its coastal setting. The city has a laasttine
that extends about 32 km along the coast of theitstednean Sea. It plays a significant role in shgphe
city’s identity and development and offers its desits a combination of natural beauty, recreational
activities, cultural experiences, economic oppdties, and community gathering spaces. Accordinglto
Tawil et al.(2020), it is one of the major touristargets, as well as one of the major motoristsisdinking

the entire city due to the linearity of Alexandais a city.

Alexandria’s waterfront proximity to the coast argtreational areas makes it an important settimg fo
studying the health and well-being of residents plathning aspects that contribute to residentditguaf

life. The Alexandrian waterfront has undergone twbases of significant urban development and
redevelopment projects. The first phase begandryéar 2000 and involved widening the road andragdi
lanes by backfilling a portion of the sea. The secphase began in the year 2018 and concentratedry

on economic factors by moving some recreation aegwb positioning the Sidi-Gaber bridge, which is
elevated over the main street (Tawil, Arnouty, &dke, 2020).

The first stage of development improved social sahreand harmony by making the city more walkable,
connecting it longitudinally and providing spaces €ycling, creating an active zone. Providing gsafor
walking (leisure and exercising) and cycling plageahajor role in enhancing the physical activityels and
mental health of residents (Farag, Saadallah, &dAy2021). However it witnessed an increase in air
pollution due to increased traffic density. Thems®tstage relied on restaurants, cafeterias, éind gones,
whereby it encountered an increase in water pohudis a result of the presence of new places ditgctly

on the sea without leaving any buffer zones. Funtioge, the construction of new cafes and restasiramd
parking areas for them resulted in the loss of s@aes of the sea view (Figure 1 a&b), which is a
prominent natural view for Alexandria’s residentsis led to a rise in despair by the residents (fTaw
Arnouty, & Fadle, 2020).

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

5 STUDY AREA AND SELECTION CRITERIA

Since improving public spaces, revitalizing the evltbnt, and promoting sustainable developmenttjpes
have been the main goals of modern urban planmitigtives, six open public places are selectedttics
study in an attempt to assess their attractiveapdssatisfaction as a contribution to making théeveont
area a desirable place to live and enjoy the bsneficoastal living. By assessing environmentdlavéour
and its impact on the quality of life along the Xdedria Egypt waterfront, valuable insights carghmed to
inform strategies for enhancing sustainability, téosig a sense of environmental responsibility, and
improving the overall well-being of the communityhe findings can guide the development of targeted
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interventions, policies, and educational initiativemed at promoting sustainable behaviours andowimg
the environmental quality of the waterfront area.

The selected sites for the study are public opeespand they extend along the shoreline of Alesand
City. The selected open areas for the study aratddcin the following areas respectively : 1) "Qayt"
waterfront area, 2) "Ras El Tin" area, 3)" El SElSeark area, 4)"Cleopatra" area, 5)"Louran" azed
6)"Bir Masoud" area (Figure 2). These six studyaarare selected because they are not restricted to
specific group, but rather are welcoming to indixats and families of all ages. They are accessilbblgear

and provide the best possible sea view. Moreovesy tencourage interaction and connection between
residents and the waterfront. Each of these asgaesents a 100 to 500 m walking buffer.
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Figure (3): Six study areas (a) “Qaitbay” waterfrarea. (b) “Ras El Tin” area, (c) “Selsela” parka(d) “Cleopatra” waterfront
area, (e) “Louran” waterfront area and (f) “Bir Mas area, by authors.

5.1 “Qaitbay” Waterfront

The Citadel of Qaitbay area is situated in the &astlarbour of Alexandria city overlooking the ¢e&ure
3a). It is known for its historical significance dais a major asset to the city and attracts citizfr
gathering and tourists to enjoy its great view antdance its monumentality. Qaitbay Citadel is aréss
built in the 15th century by Sultan Qaitbay. ltedx panoramic views of the surrounding cityscapktae
sea. It features cultural and recreational spdwgsadd to its appeal. A mix of facilities is prded along the
waterfront that would appeal to visitors, and estaba specific local sense of place due to thadei of

m o REAL CORP 2023: LET IT GROW, LET US PLAN, LET IT GROW
REAL EE| %‘% Nature-based Solutions for Sustainable Resilient Smart Green and Blue Cities

™




Aida Nayer, Dina Farag

Qaitbay. There are also shops, cafes, and restautat cater for the needs of residents and visitbhe
area has a lively atmosphere with a blend of lbaginesses and tourist-oriented establishments.

5.2 “Ras El Tin” area

Ras El Tin is situated on the eastern edge of Adria, along the Mediterranean Sea. Its locatiavipes
direct access to the waterfront. The Ras El Tim deatures beautiful sandy beaches along the waterf
(Figure 3b). Residents and visitors can enjoy stinibg, swimming, and beachside activities. The headn
this area offer a space for people to unwind andyetme coastal environment. The Ras El Tin watertfr
offers a pleasant promenade where residents aiorsisan stroll and enjoy views of the sea.

5.3 “Selsela Park” area

Selsela Park is a public park located in front tué Bibliotheca Alexandrina in Alexandria City. & a
popular recreational space that serves as a gaghelace for residents and visitors (Figure 3w)ldtation
provides convenient access for visitors to enjoy plark, relax and socialise. The park includes ghave
walking paths that meander through the greenerglsit provides seating areas scattered througheut t
park.

5.4 “Cleopatra” waterfront area

The Cleopatra area is a well-known district. Itaisbustling and vibrant part of Alexandria city.ist
characterized by its wide streets, high-rise boddi and a mix of residential, commercial, andaational
spaces. There is also a path only for pedestridresesthey can walk and exercise freely. The watetfr
parts of this area is home to numerous restauraafes, and entertainment venues easily accedsjble
various means of convenient transportation optsuth as: public buses, taxis, and private cars.edewy
the presence of restaurants and cafes along tlesfueat affect the sea view for the residents wisemnae of
these establishments partially obstruct the viewhefsea (Figure 3d) and block parts of the walkiaths
made for pedestrians.

5.5 “Louran” area

Louran is a residential area in the middle of Alek@a city. The waterfront area in Louran also eamd
promenades that offer opportunities for leisureblks, picnics, and gatherings to its residents. Stodied
area in Louran is a shaded public area constrioregedestrians to sit and rest in the shade, kseiand
enjoy the waterfront atmosphere, with restaurantsaafes beside it to provide food and beveragecssy.
Patches of green areas and palm trees are alsmphes are currently under development (Figure 3e)

5.6 “Bir Masoud” area

“Bir Masoud” is an open space overlooking the seated in the Sidi-Beshr residential area. Thiselaas
many legends revolving around it and is famousafbeing a place that fulfils wishes by throwingnointo
the well. The open space provides opportunitiesdaialising, picnicking, and enjoying the viewtbé sea.
It also serves as valuable public resources whediwiduals and families can unwind, engage in leisu
activities and some where residents can do sommdsRestaurants are available around the arpeotade
food and beverage services to the residents (FRfiure

6 URBAN REGENERATION OBSERVATION AND ANALYSIS RESULTS

A site visit to the six sites under study was earout in order to gather data, assess the atteaetss and
satisfaction of the current spatial configuratioasd record observations. Assessment was done thging
survey mentioned above, that evaluates the follgvétiributes: a) Emotional Wellbeing, b) Spatiat an
Environmental Characteristics, c) Social Wellbeamgl d) Security and Safety from Natural Disasteim€
and Injuries of each site. The following sectiosatisses each of the mentioned indicators in trees aneder
study.

6.1 Emotional Wellbeing Attribute
Emotional well-being is influenced by various iratiers, which are shown in table 2.
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Figure 4: Surrounding area at (a) Qaitaby watetfemea, (b) El Selsela park area and (c) Cleopaitarfvont area, by authors.

Condition of space
Condition of pedestrians’ area
Quality of seating

iv. Environmental mamtenance

. INDICATORS SUEBINDICATORES
= i. Presence and Quality of green area % of green area available
= Relative attractiveness
5 Design : form and material
= il. Attractiveness of sumrounding buildings =
g Finishes
Maintenance
E! . Easy mobility Availability of different transportation modes
= Cleanliness of space
E
=
=

Table 2: Indicators influencing the Emotional Weilitg Attributes, by authors.

I

Table 3 illustrates observations of each site ustiety regarding the emotional wellbeing attributes

Indicator: (i) Presence of Green Area

Study area % Actual Condition for related settings

Qaitbay waterfront area 0% No green area

Ras Fl Tin area 20% RasEltinmainly consists ofbeaches almgwiﬂl_restau_.mms, cafeterias and clubs. The available
green space can only be found in the children's playing areas

Fl Selsela Park area 25% The entire park comprises green areas with pedestrian paths flowing through them, as well as

trees and palm trees to provide shade to people.
Cleopatra waterfront area % No green area
The existing green areas and palm trees are between the seating area and pedestrian route,

Louran waterfront area 67% however these green spaces were still under renovation at the time of the site visit.
Bir Masoud area 0% No green area
Indicator: (ii) Attractiveness of Surrounding Buildings
Study area % Actual condition of related settings
Qaitbay waterfront area 63% Some of the buildings there are currently under renovation
Fas El Tin area 42% Buildings in the Ras El Tin area are not attractive and some need maintenance
] Selsela Park area 33% The parkislocatedin front of Bibliotheca Alexandrina. Moreover, it contains a white statue of a
mermaid which is considered as a landmark of the area
- TO4
EIE P atrz‘l waterffont area 6:,:? Consists ofresidential buildings overlocking the sea. Some of them are newly built, others are
ouran waterfront area 67% -
- =z old and need some renovations.
Bir Masoud area 67%
Indicator: (iii) Presence of Easy Mobility Services
Study area % Actual condition for related settings
Qaitbay waterfront area
Ras El Tin area

All areas are reachable and accessible via several means of transportation, including public

El Selsela Park area 100% transportation, taxis, private automobiles, and buses.

Cleopatra waterfront area
Louran waterfront area
Bir Masoud area
Indicator: (iv) Environmental Maintenance Indicator

Study area % Actual condition of related settings
Qaitbay waterfront area 559% f}f;;recondmonofsp ace andpedestrianarea as a result to the current developments taking place

- o Moderate condition of space in which maintenance is required to the seating areas and to the
Ras El Tin area 67% 3

restaurants and cafeterias located there

El Selsela Park area 80% The overall condition is due to cleanliness and good condition of the pedestrian route
Cleopatra waterfront area 3% Some of the seating areas there need maintenance
Louran waterfront area 3% Moderate condition ofspace and seating area due to the cumrent development taking place there
Bir Masoud area 90% Good condition of the space, pedestrian area, and seats

Table 3: Percentage and observation of the Emdtidetibeing Attributes in each site under study,aoghors.

Emotional Wellbeing Attribute

100

80 ] [ 1
60 I I
40 | |
P I| |
0 -
Presence of green area Attractiveness of Easy mobility services Environmental
surrounding buildings maintenance
® 1. "Qaitbay” waterfront area ® 2. "Rasel Tin" area m 3. "Selsela” park area
4. "Cleopatra” waterfont area ® 5. "Louran” waterfront area m &, "Bir Masoud" area

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

The assessment of Entivronmental Characteristiobute adopted a number of indicators. They amwsh
in table 4.

INDICATORS SUB - INDICATORS

. . Homs level control

1. Noise control (Urban traffic) Distance from traffic, cars
Number of street lanes
Flow of traffic

Awailability of trees
Availability of open space
Percentage of open space
. Presence of open spaces, | Quality of services
services and activities Presence of wrban fumiture
Presence of parking areas
Presence of medial office
1v. Healthcare services Quality of medical office
Presence of ambulance

ii. Air pollution Control

SPATIAL AND ENVIRONMENTAL|

CHARACTERISTICS

Table 4: Indicators adopted for the Environmentedu@hteristics Attribute, by authors.

y il i

Figure 6: Urban furniture and seating areas aE(&elsela Park, at (b) Louran area and at (c) Bisddid area, by authors.

Table 5 illustrates percentages and observatiorach site understudy in Environmental charactesisti
attribute.

Indicator: (1) Noise Control (Urban traffic)
Study area % Actual Condition for related settings
The furthestaway fromcartraffic. People enterthe area with their cars only to park. This results

Qaitbay waterfront area 53% in the low levels of car homs in the area.
Fas El Tin area 50% Beaches arecongdered far fromthe traffic, butrestaurants and cafeterias there are clozerto traffic
ESEISEIQ Pa_rh ares 33 B'? Closer to car traffic, resulting in hight levels of car homs makemg the place a bit noisy dunng
eopatra waterfront area 353% .
. - some times of the day.
Louran waterfront area 33%
Bir Masoud area 33%
Indicator: (i) Air Pollution Control
Study area % Artual Condition for related settings
Qaithay waterfront area 25%
Fas El Tin area 67% Air pollution control in the six umderstudy areas are moderate to high. This is because they all
Fl Selzela Park area 83% | overlooktheseaandthusreceive freshair from it. However, they are near the cars traffic with
Cleopatra waterfront area 67% wide street and high traffic flow condition.
Louran waterfront area 73%
Bir Maszoud area 63%

w

ervices and Activities
Actual Condition for related settings
739; The Qaitb ay “'aterfrqm hashi_ghperu: entage owing to the availability of vast open spaces and
good quality of services available
Fas El Tin area 67% Availability of vast open spaces but moderate quality of services
o,

Indicator: {m) Presence of Open Spaces,
Study area

Es

Qaitbay waterfront area

El Selzela Park area 35% Moderate guality of services and urban fumiture. Absence of parking areas
) P Moderate condition ofurban fimmture where some ofthe seating needs mamtenance as well as
Cleopatra waterfront area 535% . ! .
moderate quality of available servies
) B Gotthe lowest perentage due to the lack of parking spots, m addition to the fact that it is now
Louran waterfront area 27% L - - 2
under development. resulting in inferior service quality.
Bir Masoud area 67% Lack of parking areas along with moderate services and whan funmture.
Indicator: (v) Healthcare Services
Study area Actual Condition for related settings
Qaitbay waterfront area T0% Health care services are available as it is an important touristic attraction area
F.as El Tin area 60% There is a healthcare medical office available near there but it needs improvements
El Selzela Park area 0%
Cleopatra waterfront area 0% : 3
- o These areas rely on mobile ambulance services
Louran waterfront area 0%
Bir Masoud area 0%

Table 5: Percentage and observation of Environrh@ttaracteristics Attributes in each site underdystby authors.
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Figure 7: Percentages of Spatial Environmental Gheriatics Indicators in the understudy areas, utias.

6.3 Social Wellbeing Attribute
Social wellbeing is also assessed by evaluatingafnsgrving several indicators, they are demonstriate

table 6.
@ INDICATORS SUE - INDICATORS
= 1. Presence of spaces, services and activities suitable for A'\'ai.!abi]itv Of-ChﬂdcaI-.E facihty iR
Egr-‘ children P ; Quality of available childcare facility
3 Percentage of open childcare space
= .. . . . . Socio-economic level
§ ii. Economic opportunity and social cohesion Social Cohesion
'E: Sense of safety
5] iii. Perception of safety Availability of threat
7 Type of threat (if available)

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

Indicator: (1) Presence of Spaces, Services and Activities Suitable for Children
Study area % Actual condition for related settings
Qaitbay waterfront area 0% No plaving area for children available
Fas El Tin area 60% There is a playing area for children but of poor condition
El Selsela Park area 15% No playing area for children available, howewver they can play in the green areas awvailable
Cleopatra waterfront area 80%% There is a playing area for children alongside the cafés and restaurants situated there
Louran waterfront area 0% No playing area for children available
Bir Masoud area 0% No playing area for children available
Indicator: (1) Economic Opportunity and Social Cohesion
Study area Y% Actual condition for related settings
Qaitbay waterfront area 209 The hlghestpercem_age: bec:;n.LWT the maj ority of visitors are tourists and the location provides
excellent opportunities for social cohesion
Pas El Tin area 50% It a]}ows high _socml coheslonlopporm.mues amongresidents, howeverthe people are of moderate
socioeconomic and economic status.
El Selsela Park 67%
= %r 2 —_nf They are equal in percentages because they recerve residents of similar socio-economic level.
Cleopatra waterfront area 67% B - b . )
— Social cohesion is high but less than that at Qaitbay waterfront area.
Louran waterfront area 67% -
Bir Masoud area 65% Itallows \'EI}'.hlgh soc1_al cohesion opportunities among re sidents. hm\_‘ever th people are of
moderate socioecononic and econarric status specially visitors from neighbouring nural areas.
Indicator: (iii) Perception of Safety
Study area % Actual condition for related settings
. ) . High sense of safety as they are crowded with people dunng the davtime, especially on
. 0. J J ] o
Qaitbay waterfront area 89% weekends. However thepresence ofbeggars results in the slight decrease of security perception
May expenence more nsks than other areas because of thewr lower socloeconomic status.
Fas El Tin area 36% However, itis crowded with people dunng the daytime and at mght especially on weekends and
in the summer.
El Selsela Park area 56% Sense of safety a_tE.l S_Elsela park area decreasg_atmghtbecauseﬂle street ights are madequate,
thus people avoid going there afterit gets dark
) . High sense of safety asthey are crowded with people dunng the daytime especially on weekends.
0. J o i, o
Cleopatra waterfront area 89% However the presence of beggars results in the slight decrease of securnity perception
) - Eventhough streetlights in the Louranarea are also inadequate at night, butwith the presence of
0
Louran waterfront area 67% nearby cafes, people feel safer there than they do in the Fl Selsela park area
May experience more risks than other areas because to their lower socioeconomic status.
Bir Masoud area 36% Howewver, its crowded with people during the davtime andatnight espedally onweekends andin
SUNITET.

Table 7: Percentage and observation of Social \WieltbAttribute in each site understudy, by authors.
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Figure 8: Open Spaces at (a) Selsela park areRa®El Tin area and (c) Louran waterfront areaudiors.

Table 7 illustrates percentages and observati@acih site understudy in Social wellbeing attribute.

Social Wellbeing Attribute

100
20
60
40
20
" W
Spaces, services and activities  Economic opportunity and social Perception of safety
suitable for children cohesion
® 1. "Qaitbay"” waterfront area ®2. "Rasel Tin" area m 3. "Selsela” park area
4. "Cleopatra" waterfont area ®5. "Louran” waterfront arsa ® 6. "Bir Masoud" area

Figure 9: Percentages of Social Wellbeing indicaiorthe six areas understudy, by authors.

6.4 Security and Safety from Natural Disaster, Crime ad Injuries

Indicators and Sub-indicators that are used tosassecurity and safety from natural disaster aimdecare
illustrated in table 8.

INDICATORS SUB-INDICATORS

Surveillance

Security presence

Lowlevel of crime

1. Secunty and Accessibility Sightlines and clear visibility

Clear access points

Convenient access points

Clear boundares of space

ii. Endurance to Natural Disaster Endurance of space from natural disaster
Quality of paving matenals

Smooth and safe pedestrian movement (no obstacles)
Clear pedestrian routes

Lighting levels of space

Density of visitors

ill. Design Elements
(to prevent any crime or injures)

from natural disaster, crime and injurie

SECURITY AND SAFETY

Table 8: Indicators and Sub-indicators assessé#tkisecurity and Safety Attribute, by authors.

Table 9 illustrates percentages and observati@ach site understudy in Security and Safety Attebu

Securtity and Safety Attribute

50
a0
70
60
50
40
30
20
: i
o
Secunity and Accessibality Durance to Natural Disaster Design Elements (crime&injuries
prevention)
u 1. "Qaithbay" waterfront area m2 "Rasel Tin" area m 3. "Selsela" park area
4. "Cleopatra” waterfont area ® 5. "Louran” waterfront area = 6. "Bir Masoud" area

Figure 10: Percentages of Safety and Security étdis in the six areas understudy, by authors.
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Indicator: (i) Security and Accessibility

Study area % Actual Condition for related settings

Itis found to be the highest’ Due to the importance and significance of the Qaitbay waterfront
area as amain attractionsite for tourists in Alexandria City. there is constant surveillance and
Qaitbay waterfront area 95% security presence to reduce the level of crime. Thereare also clear and convenient access points
to the area. However, some bulldings there are under development that slightly reduces the clear
visibility of the whole area.

Itisneara military base and has clear accessibility points, however these access points need
improvements to be more convenient

Itisnear a military base and has clear and convenient accessibility points
Hasrelativehigh percentage of secirity in additionto clear and convenient accessibility points

RasEl Tinarea T6%
El Selsela Park area
Cleopatra waterfront area
Louran waterfront area
Bir Masoud area 0
Indicator: {ii) Endurance to Natural Disaster

Hasmodermate percentage of security, however there are clear and corverient accessibility points

Study area % Actual condition for related settings
Qaitbay waterfront area T0% Endurance is high due to water catchments installed around the area
Fas El Tin area 25% Enduranceislowbecauseit ismainly a beachthat makes it very susceptibility to any changes of
T the sea and some of the restaurants and cafeterias are on the beach.
Fl Selsela Park area 60% Perentage ismoderate because there is a military base there that has catchments installed to
) prevent any hamm
Cleopatra waterfront area 35% . - . .
T owran waterfiont area 35% Endurance is low due to the proximity to the sea and susceptibility to its effects.
- _— Endurance isrelatively moderate to high because its level is higherthan thatofthe sea level and
Bir Masoud area 67% 3

the main street as well.

Indicator: (i) Design Elements

Study area % Actual condition for related settings
Qaitbay waterfront area 75% Design elements are affected, due to cumrent development taking place there
Ras Fl Tin area 16% Area recieves high density ofresidents. However, smoothness in movemnerr andlishting levels of

space are moderate in level
Good condition of paving matenals. There 1s smoothness in movement and clear pedestrians

El Selsela Park area 8% paths, however the areas has low lighting levels at night

Cleopatra waterfront area 86% Good condition of paving maternials, smoothness in movement and clear pedestrians paths

Louran waterfront area 62% Lowest in percentage due to the developments that are currently taking place there.

Bir M o Goodpavingmaterials, high density of visitors, smooth movement in the area and adequate
ir Masoud area 90%

lighting levels

Table 9: Percentage and observation of SecuritySatfietty Attribute in each site understudy, by atgho

6.5 Quality of Life in each of the areas under study

Combining the attributes evaluated above: a) EmatioWellbeing, b) Spatial and Environmental
Characteristics, c) Social Wellbeing, d) Securitgl &afety from Natural Disaster, e) Crime and iegiof
each site, it is possible to determine the qualitgach of the areas under study, illustrated énTthble 10,
below. Impact of indicators are calculated with @gueights to assure maximum value of quality f&f tb
all study areas.

[“fadicators Emotional Spatial and Environmental | Social Safety and | Total Total Quality of
wellbeing characteristic wellbeing security sCore life
2 Out of 400 Out of 400 Out of 300 | Outof300 Out of 1400 %
understudy
Qaitbay 220 323 178 233 956 68.3%

waterfront area The Qaitbay waterfrort areahas thehighest quality oflife, azitis one ofthe primary tourist destinations. Nevertheless, quality of
life thereis affectedbylackof green areas lack o fchildren facilities and developmenttaking place there. However, the percentage
of its quality of life is projected to nse once the developments there are completed.

RasEl Tmarea | 229 [ 244 [ 166 [177 [ 816 [ 583%

Quality oflife in the Fas el Tinarea is considered low because of the few green areas with only some trees and palm trees, low
rmaintenance and quality of services, moderate condition ofspace, andisneartraffic causingnoise. Moreover, ithas low endurance
to any natural risks.

Selselaparkarea | 348 [ 171 [ 138 [ 221 [ 878 [ 63%

The Selzela Park area has moderate quality oflife as itis very close to traffic, hasno parking no kid-friendly amenities, and is dark
at night. However, it has a large green area and good endurance to any natural risks.

Cleopatra 242 [ 155 [ 245 [ 197 [ 839 [ 60%

waterfront area The Clepatra area contairs a path orly forpedestrians, where they canwalk and exercise freely. However, some of these paths are
obstructedby cafes andrestawwants. Its percentage can be consideredmoderate due to several factors such as: lack of green areas,
some of public seatingneeds repair, proximity totra fiic which results inloud noise fromcarhoms, espedally during the rush hours,
Moreover it has low endurance to any natural risks.

Louran 309 [ 135 [ 134 [ 167 [ 745 [ 332%
waterfront The Louranarea has the lowest quality oflife percertage, which is likely due to the ongoing development there, where green spaces
area are still being refirbished and finishing touches are still being added. It is also near to traffic and has no children friendly area.
BirMasoud area | 257 [ 163 [ 121 [ 227 [ 770 [ 55%

Quality inthe BirMasoudareais considered aas low, due to the absence of green areas and trees andbeng situatednear car traffic.
Moreover, there is no nearby medical healthcare facilities and no security presence.

Table 10: Quality of Life for each area understugyAuthors.

7 DESIGN GUIDELINES AND RECOMMENDATIONS

The analytical assesment demonstrating the intggrapproach is represented according to the impiact
the measured aspects collectivelly as per Figurghébw). The results shows that there is alwaymciy
for integrating solutions related to spatial coof@fions in order to simulate visitors experiennethe
selected site. However, as the analysis demonstriite impact varies between the areas selectedodue
differences in design capacities and existing stftacture.

One of the major implications is demonstrating heWonger promenade enhances the visitors’ expezienc
such as at “Qaitbay” waterfront area and “Cleogatvaterfront area, where visitors experience thestmo
social well being aspects due to the variety oivdigts and the changing views along the waterfr@n the
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otherhand, the more contained sites as the “Sgtseld and the “Ras El Tin” area offer more gregrand
zones of activities, however, they do need moresgigidnised continiuity in the pathways. Using tipen
areas as cultural hub spaces through gatheringpeal exhibitions areas for public art works carhlignt

the local identity of the, which improves the sbevellness of the area with low social wellbeingiautes.
Organizing seasonal festivals, and cultural everais also encourage social interaction and celebrate
community diversity.

Regarding the emotional wellbing, the researchmemends urban greening by increasing the landscaping
features with greenery and trees as noticed ohigteimpact of integrated values in the “Loran” amitont

and El Selsela areas, and moderate at Ras el Temamwhile sites as Qaitbay and Cleopatra lack the
benefits of green covers and provided shades. Meregreen areas and trees reduce ambient temapEgat
improve air quality, and lower energy demands fooling. Designing the waterfront area with therdjmeu
landscaping elements such as sensory gardens, targoients, and textures can engage the senses and
promote attractiveness of the space. Some retakgrromote the use of artificial plants in the ta® sites,

this decreses the aesthetic values as well asithe@emental considerations.

Relatively all the sites require more integratidnsafety measures by installing well-placed ligbtito
iluminate pathways, seating areas, and gathepages, enhancing the spacial arrangements, fungsithe
transitional activities, the quality of sustainabteateriality of the furnishings, pavement, and Uis.
Moreover, enhancing the resilience aspects of atexfront areas to natural disasters is cruciahjarove
safety and security of areas.

—e—aitbay waterfront area —=—Ras El Tin area

——Selsela park area Cleopatra waterfront area

- | ouran waterfront area —s—Bir Masoud area

Figure 11: Integrative assesment for selected &tdis, by Authors.

8 IMPACT OF URBAN POLICY REGARDING NBS IN SELECTED SI TES

The researchers recommendations derived from tlkelhwerification of the quality of life in the stycreas
along the Alexandria waterfront support an integeatirban policy approach. The set of recommendatio
include socially sustainable and responsible miyisblutions.

The researchers promote the idea of “Green and Blinastructure” as natural infrastructure linkitie
whole territory of a city by integrating green spacparks, and pedestrian-friendly waterfront proswoies
into the planning tools. Implementing green andeblafrastructure involves creating a network of
interconnected natural and semi-natural featuresban waterfronts, which is also stated in thédauities’
strategic planning procedures. Community respongis® towards existing and future interventions khou
be integrated in the decision making process. kample, Green and Blue Infrastructure contributes t
monitoring extentions of retail facilities, whiclakies into account spatial potentials as well asakoc
economic and cultural factors.

Green and Blue infrastructure attracts tourism, roups property values, and stimulates economic
development, particularly in waterfront urban ar#aest prioritise sustainable and nature-orientesigie
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Towards Enhancement of Alexandria City Waterfronial@ly of Life Assessment Model

Another nature-based solution is incorporating gnemfs into waterfront buildings. as it can helpmage
the strain on urban drainage systems during raitjmprove water quality. Green roofs can also rioute
to energy efficiency by insulating buildings andueing the urban heat island effect.

Finally, the recommendations for improvements alttregwaterfront of Alexandria also concern the atadi
responsiveness to the deterioration of the didinhal and procedural effeciency of plans, the naed
provide choices, as well as incorporating publiotdbution into the short and long term processks o
decision making.

9 CONCLUSION

The research findings support the integration @zems’ contribution in the decision making procéss
confirm the consistency of policies and planninggesses which will maintain the characteristics of
Egyptian cities, bearing in mind the need to cdrthmnge and inform new development attempts albag
extended waterfront.

The green and «blue» spaces in and around thdutiilyan increasingly important role in the weléof
Alexandria’s inhabitants and as criteria for busges to establish themselves in the city. Positgpitself as
an international attractive city Alexandria shoukk its events as an occasion to foster not oelydine of
the metropolitan area, but also the neighbouritigsi

The findings of the Assessment Model “«QLWS»" hight how implicit opinion of expertise in
combination with bottom-up consultation procedwas impact new policy formulation. They recognise t
role of current and future voices in upgrading lefeservices and quality of life provided on thaterfront.
They recognise that accessibility, transport, jevents, communication and marketing will becomerity
measures to ensure the success of future regameaiticommunities and overall potential of Alexaadr
waterfront.
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