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1 ABSTRACT

The built environment is the main habitat for hunteaings, this makes it act as a driver for climate
biodiversity changes, with multiple potential opmities for alteration and transition. Therefdtepay be
essential for the built environment to go beyondirary actions not only to limit the negative imfsdut
instead aim for benificial outcomes. Analysing asesigining the urban built environment from the
perspective of ecosystems functions and servicell deelp in creating cities where positive restomtof
and integration with local ecosystems could begeised. Urban regeneration could be useful inrgggrd

as it is defined as a comprehensive integrationigibn and action aimed at resolving the multi-tade
problems of urban areas in order to improve thedlity of life. However, the rapid urbanisationspecially
with the exploding urbanism of some cities - colfib sustainable development and carefully consiier
urban regeneration have not always been achievedalso argued that one of the strategies focessful
urban regeneration is “High-Quality Architecturagégign and Public Space as a Catalyst for a Bettgt. C
At a more local perspective, new urban expansiorisgypt lack one of the relavant quality-of-lifdlgis.
Public spaces are currently losing their role i tiew communities located in the urban fringe afcCdn
such context, new urban nucleii are expanding gaaing the necessity of collective public spaces (
continuum of public realm) due to the privatizatialisconnection, and introversion. Thus, the ainthig
research is to introduce the Urban Nexus, a newoapp merging the contemporary trends and emerging
theories to design sustainable urban developmduticts. The nexus approach seeks to understaksl ris
engage decision-makers, and enable action withatime of attaining knowledge integration, efficiency,
synergy and ‘win-win’ solutions. This could be amred through bridging/ integratng Ecosystem sesvice
preserved through Nature Based Solutions (NBS), &fu@entred Design (HCD) and the Star Approach, in
order to reform public spaces acting as a catdtysthe urban regeneration. Ultimately the studyulsio
contribute in improving the built environment amd providing a better quality of life in new urban
expansions.

Keywords: Human Centered Design, Nature Based iBokjtEcosystem Services, Urban Nexus, Quality of
life

2 INTRODUCTION

2.1 Background

Urbanization is an inevitable phenomenon expandiagdwide, predominantly changing the land use on a
large scale and encompasses essential land comegasheven if it is carefully planned (Wang et 2021).
Around 68% of the world’s population will be livingp urban regions by 2030 (Blanco, Pedersen Zari,
Raskin, & Clergeau, 2021). The African urban poparfais undergoing the highest rate of urban growmvth
the world, at 3.3%, and most likely will double B950 (Julia & Andrey, 2013). The rapid or unplanned
urbanization results in the risk of extreme soaigkability, risks to crucial infrastructure, potiath water
crises and the possibility for spread of diseaesot well managed, rapid urbanisation could bkuge
environmental and human health risk and a threstistainable cities by 2030 (Nhamo et al., 2021).

2.2 Problem Definition

Growing cities generate conflicts that need to &efully negotiated and managed (Lehmann, 2013hdn
past three decades, the Egyptian capital, Cai®gekperienced a significant boom in the urban esipas
including building gated communities and new fringjges, such as 6th of October and Sheikh zayed,
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located in the west. Such trends have grown ragigige 2010,which have made a lot of Egyptians retage
own a property in one of those well planned nevegiaind luxurious gated communities (Aboubakr gt al
2020). Recently, several studies discussed thaethew expansions lack some of the main urbanrésatu
that the old, dense and kind of informal fabricsvéhaPublic spaces are considered one of any built
environment pillars. It is the main context for imbcand economic activities that might happen iy an
community, leading to enhancing the sense of bébgndgrrom Agora of the polis, and open marketplaifes
Medieval cities to today’s shopping malls, corpernalazas, atria and festival places, public sphage been

a prominent element affecting the design of cit@scenturies (Naguib, Abdel-Salam, & SaadallalR®0
However, cities are undergoing a rapid transforomatf public spaces as a result of economic aftdreill
globalization, demographic transformations, marigtistrategies, urban planning, design approaches,
privatization and others (Haas & Olsson, 2014)sThi to misunderstanding the concept of publicepa
within the new urban expansions and communitiesaalty in Egypt.

Figure 1: Examples for the privatized urban sp#mested in Sheikh Zayed city, Cairo, Egypt (Research

2.3 Public Spaces

Urban open spaces are one of the fundamental eterslaping cities, they play an important role ribam
sustainability and human health (Kefale, Feten®e&sta, 2023). Several planning researchers aneé@isn
like George Perkins Marsh, JohnWesley Powell, BlatBuedes, Sir Ebenezer Howard, and Frederick Law
Olmsted, have integrated urban spaces, ecosystednshair services in the process of urban desigh an
planning since the 19th century (Blanco et al.,1302ccording to (Lehmann, 2019), attractive pulli@aces
that provide distinctive life experiences resultinicreasing the liveability of cities. Therefore,could be
debated that the improvement of public spaces ésabrthe major drivers for urban regeneration, ilegudo

the promotion of social inclusion and creating moreresting and diverse cities (Jacobs, 1961).abirb
regeneration is mainly concerned with the rejuvenabf deteriorated urban areas, through interossti
such as rehabilitation of old districts, enhancenuéniving conditions in residential areas, relitation of
public spaces, and renovation of urban infrastmgct(Abdo, Abdel-Salam, Ayad, & Taha, 2019).
Consequently, the revitalization of public spacesconsidered one of the main catalysts for creating
regenerative urban environments according to Lelnn{@0319) when he stated the ten main strategies of
successful urban regeneration.
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Figure 2: The 10 strategies for successful urbgarreration recommended by Lehmann (2019)
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Figure 3: The relationship between urban publicspand city's development, Adapted from (RamleeartQ¥unus, & Samadi,
2015)

2.4 Urban Ecosystems

Urban ecosystems are cities, their surroundingd, sacial and ecological systems where citizenshitha
(Maes et al., 2016). They are the main contaimetuding all other ecosystem types (forests, whtslies
and agricultural areas) which are influenced by &niractivities. Urban ecosystems guarantee the gioovi

of essential services for city dwellers (Ahern li€is, & Niemel&, 2014). Those services could b,
features and processes carried by ecosystemsethaeshe people’s health and wellbeing (Pan, Rageg,
Barthel, & Kalantari, 2021). It is highly debatedat ecosystem services should integrate with urban
planning (Ahern et al., 2014). Urban open spacedardamental providers of a wide range of ecosyste
services in cities, consequently they are one efrtfain supporters of urban resilience and sustgityab
(Ibes, 2016). Therefore, Professionals, plannerd dasigners need to take into consideration the
preservation of those services through adoptmgpvative solutions and planning frameworks.

PROVISIONING

S e
SERVICES

REGULATING
SERVICES

CULTURAL
SERVICES

Figure 4:The services provided by the ecosysteassified to 3 main categories (https://www.euslkarl)
2.5 The Urban Nexus Approach: A New Dimension

Although the new communities located in the Egyptimban fringe are well designed aestheticallyy the
lack the presence of collective non-privatized oppaces that all people could use freely. The fisiation

of public space is growing rapidly, the investmienthe public domain is relying more on the privagetor,
which increases the challenges that cities facestMb the - so called- public spaces are locateatimvi
shopping malls like mall of Egypt and mall of Arapior business parks like Arkan Plaza and capital
business park. Moreover, the lack of any sort atisg or shading elements forces the users to ¢mer
restaurants and cafes. The only possible form ehapeen spaces could be found inside the luxugated
communities. Therefore, it is time to benefit frtme various urban design tools to achieve the detmost
optimum solutions. Architects, urbanists, and urbdasign pioneers have been calling for the adoption
more integrated approaches, proclaiming that planm@ind design tools must be amplified as they are
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considered the fundamental tools for effectivelgating regenerative urban environments. Architaots$
urban designers play a crucial role in augmentiegitive alternatives to the ordinary known formaidfan
regeneration (Lehmann, 2019).

Attempting to find solutions in a certain fieldrcaause a problem in another. This may be duectoda
proper analysis leading to negative impacts oncfadi and technological choices. Therefore, the s:iexu
approach tends to understand risks, engage decigmrrs, and enable action. It investigates thierdifit
pathways that lead to sustainable development aeenggrowth (UN(ESCAP), 2016). A dominant
interpretation of the nexus approach is that #sstes knowledge integration, efficiency, synergy ‘ann-

win’ solutions (Nhamo & Ndlela, 2021).The key ofethurban nexus is designing sustainable urban
development solutions, in order to guide stakehsldeith the aim of creating collaborations between
different sectors, authorities, and technical domarhis is with an attempt to increase the perémee of
institutions and optimize resource managemenityukehmann, 2018).
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Figure 5 Key elements of urban nexus design, Leimni2018)

3 METHODOLOGY: INTEGRATING URBAN DESIGN TOOLS AND APP ROACHES

In order to create regenerative environments, addrg the main isssues that cities undergo is more
important than technological solution, while thimli of a comprehensive framework and adopting a
reconstructive governance to guide the proces$) ajtpropriate indicators to monitor the progresd an
implementation (Lehmann, 2019).
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Figure 6: The proposed research hypothesis (rdserc
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3.1 The Star Model

George Varna created a diagnostic model that tsgdesand measurable tools to evaluate the livitpluf
public open spaces. It could easily be used byegsdbnals either planners or academians as wedigatar
people with no experience in urban design. The mea@hasizes the attributes related to the pobdis of
urban open spaces concerning their liveabilityeRivain dimensions form the star model (Meta-thémes
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ownership, control, physical configuration, aniroatand civility. Those five themes incubate 19 datiors
as shown in Table (1). Each indicator is evaluateda measuring scale of, where 1 is the lowedt5ais
the highest.

The Star model quantifies the quality of open spare3 main levels as described by Aboubakr €P&Pr0)
as follow:

(1) For comparative purposes: measures the defjlieability of public places compared to eachesth(2)
For producing analytic and normative/perceptualssta more objective measure of liveability to be
compared to the sense of liveability held by spec#focial groups and individuals; (3) For further
expectations: serves as a point for future assedsroécertain spaces.

Although the star model offers definite indicatotse model should be used with a certain degree of
common sense, as some of the indicators shoulddbeated by the researchers.
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Figure 7: The Star Model (Aboubakr, Nasreldin, &d&tfattah, 2020)
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Table 1: Calculating te 19 indicators of the stadei¢Aboubakr et al., 2020)

3.2 The Public Space Qualities

Since it was mentioned in the previous sectiontBat the star model has some weaknesses whereby it
neglects the fact that each public place has its io@ntity, consequently the model should be usid a
fraction of common sense. A primary matrix was t@daased on the studies of Jan Gehl concerning the
studying of public life, Mathew Carmona’s listin§mublic spaces qualities, the place diagram deezldy
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the Project for Public Spaces (PPS) and the 1@atalis measured by the star model, to act as amgaibl
for assessing the quality of public spaces.
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Talking
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Invitation to physical
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& entertainment day &
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11) Enjoyable positive
climate

12) Aesthetic Quality
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Table 2: The 12 quality criteria for good publi@sp by Jan Gehl, adapted from (Dietrich & Keng26116)

Tangible Qualities Intangible Qualities

They and The needs that determine how the
public environment is perceived,
reflecting the diverse motivations,
needs and resources available to
different groups and users.

xisting publl

n 1
What residents perceive William Whyte
(MORI,2002) (Whyte, 1360)
abp

ime redus
and

1) Spaces that enable users to participate
in the space, by creating activities of
their own;

2) Environments thiat encourage a
diversity of user groups, and avoid
domination by one group or use;

3) Creating spaces that were awailable ‘on
tap’, at any time.

1).A strong and enduring element in the
area’s identity and peoples’ attachment to it;
2) An important local social arena and
venue for unexpected encountars,

3) A local place where people felt
comfortable, safe and able to linger;

4) A multi-ethnic and multi-ingual place of
interaction between different communitie s;
5) A familiar and uplifting place that
contributed directly 1o a sense of well-being
in wsers.

Table 3: The Tangible and Intangible qualities ablpc spaces reviewed by Matthew Carmona (Audit Cossimn, 2002; Carmona,
De Magalhaes, & Hammond, 2008; Cattell, Gesler, &i€uP006; Mean & Tims, 2005; Mori, 2002; Whyte 809

N
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The Comfort of a place
can be judged by:
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Has a good image

Perceptions about

safety

- Cleanliness, and the
availability of places
to sit as the.
importance of giving
people the choice to
sit where they want
is generally
underestimated.

Uses & Activities

The Activities of a place
can be judged by:

- People have an
opportunity to
participate in activities.

- Thereis a good
balance between men
and women.

People of different
ages are using the
space.

- The space is used
throughout the day.

- Aspace thatis used
by both singles and
people in groups.

- The ultimate
determinant of a
place’s success is

how well it is managed.

LS
Sociability

The Sociability of a
place can be judged by:

Difficult quality for a
place to achieve, but
once attained it
becomes an
unmistakable feature.
If people see friends,
meet and greet their
neighbours

Feeling comfortable
interacting with
strangers.

Feeling a stronger
sense of place or
attachment to their
community feel a
stronger sense of
place or attachment to
their community.

Figure 8 : What makes places succeed, adapted(fP&8, 2000)

The unstable climate variations in the 21st cenpurtypressure on the place diagram as it doesamaio a
clear perception or solutions for the climatic ctinds in terms of comfort. Several authors suciMascus
& Francis (1997) and Whyte (1980) stated the imgue of sunlight and temperature and considering
reduction strategies in case of overexposure. Al airflow was highlighted in studies by Jan Gahdl
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William Whyte due to its role in decreasing thetrdissing climatic conditions (Gehl, 2011; Whyte8Qp
Consequently, when evaluating the “Place Diagrabased on the currently existing public spaces as
examples, several questions arise concerning tlay dethe improvement of adaptation efforts imerof
urban design and climatology (Santos Nouri & Co&@l7). The following Figure (9) illustrates the
necessity for including the expected climate chacwesequences. Therefore, the place diagram bySant
Nouri and Costa was enriched with new qualitatind guantitative features shown in Figure (10) rideo

to question the pedestrian comfort. This is achdelvg examining several theories aiming to integthte

measurable data and intangible elements of theooutthermal environments with the design of theligpub
open spaces to make it climatically responsive.
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Figure 9 (left): Extending the “Place Diagram” nesider new implications on pedestrian comfortia light of climate change
(Santos Nouri & Costa, 2017). Figure 10 (right): Restured Place Diagram by Santos Nouri & Costa 720the original adapted
from (PPS, 2000)
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3.3 The Proposed Matrix for Public Spaces Assessment

The following matrix shown in figure (11) gatheré@ common qualities between the previously mestion
pioneers’ theories and approaches shown in Tah)e$2) ,(3) and figures (7) and (8). The matrixhgaed
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the common qualities between Jan Gehl, Mathew Caanamd the Project for public spaces. Also from the
restructured place diagram illustrated in Figure 63 which focused on the comfort parameter. ThagrM
can be used as a generic tool in assessing thigyquigbublic space design in further studies.

The matrix was tested on two urban spaces locatéitei western expansion of Cairo. Americana Plaza i
public space located in district two in Sheikh Zadity. This space accommodates several econongic an
social uses including shops, restaurants, cafegn@, and an indoor kids playing area. It represant
magnet for a wide range of social groups of Sh&i&ged residents, along with users from all overai
(Aboubakr et al., 2020). The second space is th@t&adusiness park located on the 26th of Julyidor
and owned by the Al-Durra group. This park alloveeple to escape the crowds of the capital citids/gA
Ibrahim, Saleh, & Murata, 2019). It provides enygles with safe workspaces in the form of desigmedry
areas surrounding the buildings in the morningleyhiesides the morning it is open to the publicight. It
accomodates several uses including shops, caftaurants, seasonal kiosks, kids area and a mesictike.
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Figure 12: The selected two open spaces in Shagkdcity for evaluation (Researcher)

3.3.1 Capital Business Park

The assessment and real life observations showed imormation and differences in the charactersstf
the two spaces. For example, being privately owoeekred the results of Capital Business Park inyman
dimensions. The user of space has to pass sewes gnd check points at the entrance. Also, keldany
public furnishing and shadings, which forces thégstrians to enter the restaurants and cafesighisuge
reason to downgrade the space’s assessment, itioadidi the poor vegetation and shading, although t
place is well designed and maintained.
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Figure 13: Capital Business Park (Source: Researcher)

3.3.2 Americana Plaza

Americana Plaza received higher results due tgthsence of clean, free access, and easy to filedsto
However, the physical configuration was less pleegan Capital Business park and that is whyaensed
slightly lower results. At Americana Plaza the ottestriction is not present as it is not located iprivately
owned entity, and users pass through the entramaekoint easily and find several public amenitiéth
no obligations.

Figure 14: Americana Plaza (Source: Researcher)
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Table 4: Matrix adapted to evaluate the parts,tfans and activities in each of the two spacestioaad in Table (5)
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Table 5: Matrix adapted to evaluate the qualities @vironmental comfort in each of the two spa&esifce: Researcher)
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4 POSSIBLE SOULUTIONS AND INTERVENTIONS

4.1 Nature-Based Solutions

Nature-based solutions (NBS) is a concept that geaeattempting to integrate ecosystem-based agpesac

in order to achieve sustainable development gdddsy are also considered as the optimum solution fo
preserving the ecosystems and its services (Balzalign, Maes, & Borg, 2021). Since 2010, the gjron
relation between NBS and mitigating the environrakahallenges has been a crucial dimension in tihanu
regeneration mechanisms. It is preferable to a{BS in urban design to secure the engagement in
sustainable urban development. Therefore, urbampla and decision makers became more interested in
exploring the evidence of the NBS potentials toecoyith these challenges. In NBS, ecosystem serpiess

vital roles in addressing urban challenges and thighpotential of designing sustainable urban emvrents
(Pan et al., 2021).

NBS

initial screening to understand the When designed well, the total NBS be_nefits take ti_me to )
environmental characteristics , the biodiversity contribution can be estopllsh and require continuous
origin and the drivers of the problem, larger than the sum of the monltqrmg, maintenance, and
and stakeholders involved individual interventions. adaptive management

Understanding the Building upon local Maintaining and
problem biodiversity managing

NBS must be designed to bring back local NBS projects diming to strengthen

nature to increase environment benefits, while biodiversity should include specific
result indicators to measure their

simultaneously restoring ecosystem services .
impact.

for providing climate functions
such as flood control or carbon storage.

Figure 15: Steps for NBS implementation to achi@silient urban environments (World Bank Global NB&g

According to the UN environment programme, NBS megwan important change of approach in the
decision-making process at the institutional arahping level, which is summarized in three maineatp
shown in figure (16). The third aspect emphasiesrhportance of citizens participation which i afi the
Human-Centred design approach main characteristics.

(for example: public works with

environment and water
management ogencies)

Facilitate intersectoral
cooperation

Increase the spatial planning

framework

to design development plans
considering the basin where

the cities are located SR ?
sSes

in decision-making proce

Figure 16: The aspects of change in NBS' approackeaision making (UNEP,2001)

4.1.1 Human-Centred Design (HCD)

According to the previous figure (16), HCD is orfetlve NBS pillars. Creating effective and sustalaab
products or services in developing communitiesgsirdesigners to understand the social factorsyralilt
context, and needs of their intended users (Doon|d8009). However, understanding user needs can be
challenging when designers come from different uralt and socio-economic backgrounds than their
targeted users. Design Thinking or Human-Centresigde(HCD) methods provide a wide range of tools
that guarantee the participation of the potentsdrs in the design process while taking into carsiabn

their needs and generating solutions (Brown, 28€8jidsohn, 2019). Human-centred design is an approa
that begins with the end-user of a product. It Aadifferent methodology from the commonly used ones
where the products were made first then testechéyusers after being created. What is unique athigit
modern design process is that it analyses the iexper of the end-use, assuming that understandimg t
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roots of the problem enables the designers to comewvith the most suitable user-friendly solutions
(Magidsohn, 2019).

ﬁﬁ IMPLEMENTATION

‘ T ————

Dropping any preconceived * Visualizing, brainstorming, and * Contains the tail end of the
notions about the users and discussing all  the pre-production phase, where a
earning their needs and high-fidelity prototype is put
challenges from them through o . together for the user try out,

Seeing the ideas displa
and as | as the actual production
help the er and .
. X of the object
Focusing on the needs of the decide what’s going to work an
users will lead to the what’s not * The designer feels confident
* . during the mplementation
Focusing on the users’ reactions h
bl phase that the solution will be
faking some time ta to the concepts . .
used and appreciated by its
* Considering that feedback early user base as he involved them
can help the designer iterate on from the very beginning.
* Listening and reading about the the ideas until
subject helps in

Figure 17: The simplified process of HCD (Keatin@12)

5 CONCLUSION

A wide spectrum of underused, or misused spacds difterent scales are distributed through the mrba
fabric of cities. They require a communal percaptio coinjointy understand their diverse locati@msi
practices. Several criteria and evaluations cowdcarried out to enable further amplification arekbpul
analysis of the characteristics of these space$) as the background of their formation, their scahd
shape, the surrounding context, the influence lbdmiplanning on them, and their ownership.

Therefore, based on the study carried-out it cdaddargued that it has directed the attention to the
complexity of parameters affecting the design obljguspaces. The physical parameters have been
considered through a quantitative integrated ambroAn evaluation matrix was designed to assess the
missing qualities and physical elements in eaclkespalso, the matrix could be used in further expents
studying other spaces. In addition, some transfoveaapproaches like the preservation of ecosystems
services through Nature-based solutions and theanwrantred design approach were discussed. They are
all linked through nexus planning, providing sabuis to transform urban areas into resilient anthswable
cities of the future. The majority of future urbdevelopments and their imminent potential wouldeafepon
reusing the existing land and urban voids to creagenerative urban environments. This paper ptgsen
some of the accumulated key studies on urban splaaesould contribute to the provision of an imeggd

and comprehensive understanding for professiomalsdacision makers. It also proposes possible isokit
that can be implemented by planners, designers,udmah policy makers in order to create regenezativ
urban environments leading to ecologically sustamaeconomic and social development. Moreover, it
visualises alternative urban scenarios, forecasisd demand and simulates the benefits of vaeusity
types to better inform policies and decision makbgsreconsidering new urban communities in teris o
overall quality of urban life.

The introduction of the urban nexus approach imseof urban design and planning could positivetythe
urban regeneration process as it understands géskgges decision-makers, and enables actiorsdtaaks
what are the different pathways that lead to resmsecurity, sustainable development, and greestyro

6 RECOMMENDATIONS

It is highly recommended that the ownership of e so called — public spaces in new urban expansions
should be reviewed carefully, as they lack the nf@ature characterizing them which is “publicnessélf.
Serving a specific social group does not propeadytize development process as such a communitjohaes
homogeous. Also, urban spaces should not only digepi according to the fancy designs and facilities,
also taking into account the quality of servicgardvides is a must. For that reason the studytadageveral
asessment tools and approaches to cover all tlsbpoaspects and details shaping the open pytdices.
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