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ABSTRACT

With most of the world’s population living in cities and urban
areas, cities are seeking new ways to bring Nature into their urban
fabric with goals of improving urban quality of life and improving
human well-being. Natural areas include terrestrial urban parks,
green spaces, and riparian and coastal areas. Riparian areas within
the built urban environment include urban water-ways and their
immediate adjacent urban areas.

Historically, urban water-ways have played a significant role
in the establishment and evolution of human settlements, they were
initially used for spiritual purposes, food, water supply and for
transportation of goods and people, and later as a source of leisure
and recreation. However, with increased urbanization, people’s
perceptions of water-ways have changed throughout history.

In recent years, a lot of cities around the world started
recognizing the breadth of benefits that proximity to water
environments within these ecologically and culturally sensitive
spaces can provide as places of high restoration levels, unique
cultural identity and high economic value. However, a lot of cities
still fail to recognize these potentials.

For the past decades, water-ways and their adjacent urban areas
have been subjects of heavy development. However, they are rarely
designed to reflect the innate human need for contact with Nature,
commonly known with the term “Biophilia” as coined and
popularized by E.O Wilson to describe people’s inherent affiliation
to all forms of living organisms. The application of Biophilia, which
is referred to with “Biophilic Urbanism”, is increasingly emerging
as a planning and design approach to guide urban development
mechanisms and policies to foster positive Human-Nature
connections in urban areas and address multiple global pressures
including increased urban population, climate change and finite
resources.



Under the guidelines of the approach “Biophilic Urbanism” the
main objective of this study is to identify Biophilic indicators in the
Nile waterfront in the selected study area, explore valuations of
Nature within the study area, assess the degree of integration of the
Nile waterfront within the urban fabric of the city, and investigate
future potential opportunities of the utilization of the Nile in central
Cairo as a catalyst for improving human well-being and quality of
urban life as urban Nature.

The research follows an analytical case study approach.
Methods of data collection included an extensive literature review,
field survey and on-site observations, concurrent with semi-
structured interviews when possible, and an online survey. An in-
depth analysis of data was then carried out to assess the degree of
integration of the Nile waterfront within the urban fabric of the city,
identify biophilic indicators, and identify typologies of Nature
valuations in the waterfront and to investigate potential opportunities
and challenges of applying “Biophilic Urbanism” in future
development plans along the Nile waterfront.

Results demonstrate that users of the Nile waterfront are rarely
allowed physical access to the water. Visual access is mostly
provided, with minor exceptions. Other cross-cutting findings
indicate a lack of longitudinal and lateral social connectivity to the
waterfront, lack of continuous appropriate pedestrian trails, and a
general lack of green spaces and public amenities.

Key words:

Biophilia; Biophilic Urbanism; Human-Nature Connections;
Natural Environments; Human well-being; Urban Water-ways; Urban
Waterfronts.
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Introduction

As the world is becoming more urban, people became more
disconnected and separated from Nature. The relationship people shared with
Nature over most of evolutionary human history has gradually diminished and
in some areas, disappeared (Irvine & Fuller, 2010; Kothencz & Blaschke,
2017). A part of this separation is the perception of Nature as something "Over
there", that, in most cases, people have to "go and visit Nature", that cities and
Nature cannot coexist (Feng & Tan, 2017). With most of the urban population
living in cities, they are on the front lines to shift the way people perceive
Nature as an inseparable part of urban areas (Beatley, 2011).

In cities founded on river banks or major water-bodies, the most obvious
places to find explicit Nature are the waterfronts. Historically, those natural
water-edges played a significant role in the evolution of cities, where
significant cultural events took place along the river course, specifically for
their location. This is explained in great part by the fact that both agricultural
and industrial activities were, up until very recently, heavily dependent on a
close water source. Trading also relied on water-ways in both Western and
Eastern civilizations and so remained throughout most periods in history, only
to lose part of this importance after the Industrial Revolution (Kostof, 1992).

However, the problem is that there are still many cities around the world
that did not recognize the breadth of benefits and values that proximity to
water environments can provide, where Nature exists and settles in the heart
of urban areas and immediate contact with Nature can be significant. (Beatley,
2011). Urban waterfronts have been sites of heavy development and often are
sites of pollution, exploitation and exclusive access, representing a dilemma
for city planners, designers, and architects as it reinforces the need to change
the way humans perceive these sensitive water edges and their role in the
development process of the surrounding urban areas, raising the question of
how to unlock their potential benefits for everyone without having the
ecological vs. social vs. economic trade-offs (Chester & Grant, 2015).

The Nile River in Egypt, as is the case with major urban rivers, has been
a source of life for human beings since the time of the Great Egyptian
Civilization, used in shipping, trading, food security, and transportation as
well as being the main water resource. The Nile river, once considered as a
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refuge of sort or a retreat for those in need of fresh air and some leisure time,
Is increasingly becoming more separated from the urban environment,
reflected in the pollution of its water, degradation of the ecological Nature of
the river, lack of recreational activities along its waterfronts and exclusive
access to it, physically and visually (Kondolf et al., 2011). Thus, the need for
a shift in the management approaches of the River as more than just a mere
water resource and the need to harness the potential benefits of this waterway
as a permanent and powerful natural element that exists and settles in the very
structure of the urban fabric of most Egyptian cities.

1.1 Research Justification and validity

With over two-thirds of the world’s population living in cities and
megacities, this concentration of people in the urban environment is putting
an increasing strain on Ecosystems, used as primary sources of basic needs
(food, water), while at risks of exploitation, misuse, and human-waste (UN-
HABITAT, 2015). This is also true for marine and coastal ecosystems, as
identified by global studies to be subjected to biodiversity loss and
environmental degradation more than any other ecosystems (Bagan &
Yamagata, 2014; Britton et al., 2020).

Many urban centres have developed around water-ways because the
resources that they provide, including food, water supply, power, and fertile
land for agriculture and transportation. Urban development has rarely been
sympathetic with its environment and has often overlooked the value of
aquatic ecosystems. Consequently, urbanization is considered to be one of the
most dramatic alterations of ecosystems (Everard & Moggridge, 2012).

Urban water-ways have been significantly affected by rapid
urbanization, a situation common to all areas subjected to urbanization
(Morley & Karr, 2002). Nowadays, it's very difficult to find an urban
waterway in its natural state, one of the many effects of urbanization that
resulted in alterations of the ecological Nature of urban water-ways. These
alterations are wide-ranging and multi-faceted from channelization,
fragmentation of river-systems and floodplains, alterations of sediments
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regime and hydrology, and embankment to water pollution (Everard &
Moggridge, 2012).

Urban Water-ways can be safely perceived as entanglements of both
"Nature and Culture™ (Edgeworth, 2011). Yet, they have been a subject of
social segregation, exclusive access and urban segregation from the built
environment, consequently solidifying the perception of "Cities vs. Nature™
and further widening the gap between people and explicit Nature in their
communities (Silva et al., 2006).

Within this Context, the approach of "Biophlic urbanism™ is appearing
in the design and retrofit of urban areas around the world. Based on the well-
established "Theory of Biophilia", popularized by E.O.Wilson in 1984 and in
which Wilson argued for our innate need for Nature as well as the evident
relationship between Nature, human health and well-being. The term has been
recently defined as an emerging design principle for buildings and urban
areas, featuring a suite of natural design elements that address multiple
pressures related to climate change, increasing urban population, and human
inherent need for contact with Nature (Beatley, 2011; Newman et al., 2017).

1.2 Research problem

Throughout its long history, Egypt has been centred around the Nile
since the great ancient Egyptian civilization, dependent on the river for
navigation, communication and upon the river’s periodic floods for
agriculture. However, recently, the river has been subjected to increasing
segregation from the urban fabric of the built environment and excessive
degradation in it's ecological nature as a result of rapid urbanization,
exploitation, misuse, and informality.

These impacts are conspicuous in severe environmental deterioration as
the banks of the river became a prime location for trash, litter and debris, its
lively bridges occupied by informal usages and as alternative sidewalks for
pedestrian and it’s waterfront, a manifestation of exclusive access and social
segregation. For Cairo, the Nile waterfront is part of the identity of the city,
and this identity has been compromised.
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1.3

1.4

Research Questions

The main question addressed in this research is: "What are the
opportunities and challenges of adopting the approach of Biophilic
Urbanism in urban development plans along the Nile waterfront in
Central Cairo?"

What are the implications of the process of urbanization and the human-
Nature connections, How can the human-Nature relationship be
explained?

Why is the approach of "Biophilic Urbanism" considered more
convenient and comprehensive as an innovative approach for urban
development than other contemporary approaches?

How can “Biophilic Urbanism” be applied in urban water-ways and
waterfronts development projects to improve human health and well-
being?

What are the current conditions of the Nile's Waterfront in Cairo? How
do people perceive the River and its waterfront and what do they value
in the waterfront?

Research Objectives:

The main aim of the research is To Assess the degree of integration of
the Nile waterfront within the selected study area in Central Cairo and
investigate the potential opportunities and challenges of applying
“Biophilic Urbanism” in future urban developement along the Nile
Waterfront.

To explore the theoretical debate on the relationship between Nature,
Urban Eco-systems, biodiversity and human health and wellbeing.

To demonstrate the importance of utilization of urban water-ways as
factors of urban integration rather than factors of urban (dis)integration.
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4- To investigate the current global approaches of integration of urban
water-ways as a natural element into the planning process of urban
development as a natural tool to improve the built urban environment.

5- To identify biophilic indicators in the River Nile waterfront in the
selected study area in Central Cairo and investigate typologies of Nature
valuations of the river and its waterfront.

1.5 Research Scope, Limitations and Delimitations
Research Scope:

As the main goal of this research is to investigate the potential
opportunities and challenges of adopting the approach of "Biophilic
Urbanism" in future development along the Nile River, the Research will
focus mainly on the Social and Environmental aspects of this approach and
the potential benefits that could be derived from its application.

Research Limitations:

Limitations and delimitations to the study conducted in the research
include the ongoing political conflict about the expected effects of the
construction of "Renaissance Dam™ in Ethiopia. Other delimitations will
include the selected global best practices in the application of "Biophilic
Urbanism™ approach in urban development along urban water-ways, as the
selected criteria for these case studies may vary in scale and the key drivers
for adopting such approach in urban development along the course of their
respective water bodies.

Another important limitation is the elimination of the irrigation and
drainage canals of the Nile River in urban contexts. This was based on the
fact that many of these canals are settled in "Informal settlements” and thus
including them will widen the scope of the research within the set time-frame
and can lead to conflicting results as "Informal settlements" represent an issue
that needs to be tackled separately.
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1.7 Research Methodology

The research is split into three parts within 5 Chapters plus the
Conclusions and recommendations Chapter. The first part will focus mainly
on the Theoretical debate on the relationship between Nature and human
health and wellbeing, prevailing theories on the benefits of Nature in literature
as well as theoretical perceptions of urban water-ways and the current
challenges of integrating them in the built urban environment. This part will
also explore the approach of "Biophilic urbanism", its definitions, scales, and
applications in urban development field.

The second part will be a combination of both Theoretical and
Analytical approaches to explore the global current approaches to urban
development along urban water-ways with emphasis on what are the current
mediating methods to integrate these water bodies into the built urban
environment as a tool to improve the built environment through an analysis
of selected best practice case studies. While the Third part will focus mainly
on the case of the Nile River in selected study area in Cairo. Finally, the
Results and Discussion section interprets and describes the significant
findings of the study. Lastly, the Conclusions chapter synthesizes the main
points and findings of the research and ends with recommendations for
policymakers, architects, urban planners, and finally researchers.

1.7.1 Adopted Approach

The research will follow a Mixed Methods Approach combining both
qualitative and quantitative methods to obtain answers for the research
questions. The research will follow a Descriptive Approach in the theoretical
part of the research by exploring the theoretical debate on the relationship
between urban water-ways and the surrounding built environment, focusing
mainly on the environmental and social aspects of this relationship. Followed
by an Analytical approach in the following parts by exploring the global
urban development approaches of urban water-ways and integrating these
water-ways in the built urban environment through an international
benchmarking case study (or multiple case studies) and an empirical study of
the case of the Nile River in Egypt.

Vil
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1.7.2 Data Acquisition and Research Tools
Primary Data:

The primary data is collected and developed by the researcher and
used later for analysis. Mixed Methods Approach will be used for collecting
(Qualitative and Quantitative) data obtained through:

Field Survey, onsite observations, and structured / unstructured
interviews with respondents of different educational backgrounds and age
groups, including residents and dwellers of selected area.

The governmental authorities will include Egyptian Ministry of water
resources and irrigation (MWRI) since they hold responsibly over The Nile
River, General Organization for Physical Planning (GOPP) as they are
responsible of planning existing urban areas to assess whether or not The
River is, in any way, considered as an important potential natural element in
these urban areas as well as the Egyptian Ministry of Environment (EEAA).

Questionnaires will be the second method of primary data collection;
it will be used to gather information form a large number of people that cant
be concluded in interviews. They will be mainly users, dwellers or residents
of urban areas settled on the edges of the Nile River to explore their
perceptions of the river and its waterfront.

Secondary Data:

Secondary data is the data acquired through literature review, to
analyse it and use it in the research to provide a theoretical support and base
for the research argument.

The secondary data for this research is obtained through an extensive
literature review and is divided into two parts; the first is a general view
Nature, urban Nature, and urban water-ways as part of it. The second is an
exploration of the approach of "Biophilic Urbanism", its definition, practice,
and application in the field of urban development along the edges of urban
water-ways as well as the current global approaches of urban development
along the course of urban water-ways.
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Other Resources will include conferences reports from international
agencies such as The Nile Basin Initiative (NBI) and The United Nations
Environment Program (UNEP) for data on The Nile River current conditions
regarding aspects such as Water Quality and Ecological Nature.

1.8 Targeted Audience

The Research main objective is to guide concerned governmental
authorities, decision makers, urban planners and designers as well as the
general public to the importance of integrating The Nile River as a natural
element in the process of planning and designing for future urban
development along the river waterfront as well as introducing the approach of
"Biophilic Urbanism™ as an innovative approach for urban development. The
Research’s targeted audience will include:

Public Authorities such as The General organization of Physical
Planning (GOPP), Egyptian Ministry of water resources and irrigation
(MWRI), the Egyptian Ministry of Environment (EEAA) and The National
Organization for Urban Harmony NOUH). Other organizations such as urban
planners/urban designers, Educational and Academic Related institutions as
well as Non-Profit organizations with related interests.
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CHAPTER 2:Human-Nature Connections: Explaining the Relationship

Introduction

Since the beginning of human history, human health and overall well-
being have been markedly tied to the natural environment (Ewert et al., 2014;
Song, 2011). Human health and well-being are influenced by Nature as much
as human actions and behaviours affect the natural environment (Kellert,
2005; Wilson, 1984). However, with industrialization and the increased
number of urban populations, people became disconnected and separate from
Nature. A part of this separation is the perception of Nature as something to
be observed or consumed but hardly as something inherently essential for
human health and well-being (Beatley, 2011). Another part of this separation
is the current urban form and city design that often ignores, rather than,
embrace Nature and natural environments (Church, 2018).

Over the past few years, considerable attention has been paid to the
debate on humanity’s place in the natural world. Although there is a large
existing body of scientific and scholarly research demonstrating the human-
Nature relationship, contemporary societies still fail to recognize the potential
benefits derived from the natural environment (Kellert, 2005). As of today,
People spend about 90% of their time in artificially built environments and
habitats, consequently resulting in a loss of appreciation of human reliance on
the natural world (Soga & Gaston, 2016).

The overarching goal of this chapter is to explore the existing body of
literature work demonstrating the theoretical debate on the relationship
between Nature, human health, and well-being from a multi-interdisciplinary
perspective, with an emphasis on the urban sociology perspective. This
chapter will tackle the current predominant tendency of placing human beings
outside the ecosystem, human perceptions of Nature and the subsequent
human valuations of the natural world. A review of prevailing theories and
concepts in the literature on Human-Nature connections will follow with an
emphasis on the theory of "Biophilia” as the underpinning theoretical
foundation for the approach of "Biophzilic Urbanism".
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2.1 Urbanization and the Human Separation from Nature

Humanity, in its essence, is a product of human beings coevolution with
Nature and the ongoing interactions and experiences with the natural world.
Human emotions, senses and even cultures developed in close association
with the natural world. Even in today's modern societies, people still rely on
the natural environment for food supply, shelter, productivity, and medicine
(Ewert et al., 2014). However, as the world became more urbanized, People
have developed a sense of alienation from the natural environment,
manifested in the increasing number of the world population living in cities
and urban areas in comparison with the number of those living in rural or
suburban areas. As a result, the implications of this perceived separation
between humans and the natural world are strikingly alarming (Dustin et al.,
2009; Kellert, 2005; Soga & Gaston, 2016).

This separation from Nature not only significantly jeopardizes human
health and well-being but equally affects the integrity and functioning of
natural ecosystems. This separation also plays a role in shaping societal
morals for environmental concerns and affects actions towards global issues
such as biodiversity loss, climate change and environmental degradation
(Mcharg, 1969; Simaika & Samways, 2010; Soga & Gaston, 2016; Turner et
al., 2004).

Much of the literature work interprets this separation from the lenses of
three main integrated, but distinctive, perspectives; the Religious, the
Economic, and the Humanistic (scientific and philosophic). However, the
religious perspective is considered to be the most significant as it established
a worldview that was, and to a certain degree still is, an integral part of
western thoughts and a moral direction for development (Srinivasan, 2014).

Arguably, religion had a significant role in separating humans from their
environment. Christianity, as the primary religious foundation, and the most
anthropocentric, and its association with "the western" perception of human-
Nature separation is the most striking. Similarly, Judaism, although it asserted
the sacredness of Nature as God’s creation, laid the foundation for human’s
superiority over the natural world (Mcharg, 1969; Srinivasan, 2014).
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According to White (1967), Judaism and Christianity, specifically,
established human dominance over all other beings when it adopted a striking
story of creation in which God first created Heaven, Earth, all non-human
physical beings, and then man and gave him power over all else. White claims
this as the root of our present-day ecological crisis as it established the idea
that the natural environment was created for the sole purpose of serving
mankind and thus should be perceived as such.

On the other hand, in Islam, Nature, although a sacred creation of God,
wasn’t a principal concern of the religion as it thought of the human life on
earth as a temporary journey for his eternal one in life after death and thus a
person shouldn’t be concerned with their material world (White, 1967). While
Eastern religions such as Hinduism and Buddhism, among others, believed
that humans are integral parts of the natural world. They thought of Nature
and humans as one and thus negative human perceptions of Nature led to
negative actions and consequences (Marten, 2001).

From another perspective, this ancient perception of human superiority
over Nature influenced the scientific direction of thoughts. Vining et al.,
(2008) relates the human separation from Nature to "The Enlightenment" as
people relied on reason, observation, and experience to inform their
knowledge and understanding of the natural world, laying the notion of
human dominance and superiority over the non-human world in the very core
structure of science. This is explicitly emphasized in deliberations made by
influential philosophical scholars during the Renaissance era asserting that
humanity was based on the belief that the natural world, including non-human
beings, were created to only sustain human life.

In the work of Olivier (2013), he references René Descartes, considered
the "father" of modern philosophy, asserting that: "we may find a practical
philosophy by means of which, knowing the force and the action of fire, water,
air, the stars, heavens and all the other bodies that environ us, as distinctly
as we know the different crafts of our artisans, we can, in the same way,
employ them in all those uses to which they are adapted, and thus render
ourselves the masters and possessors of nature. ”

Srinivasan (2014) makes a similar point when referencing another
philosophical scholar, David Ehrenfeld, who claims that humanity was based

7



CHAPTER 2:Human-Nature Connections: Explaining the Relationship

on "The irrational faith in the limitless power of humans to dominate the
world, the belief that the environment and other species can and should be
manipulated and controlled to meet human needs.” The fact that this
perception of human superiority over the natural world was adopted by
influential groups with fundamentally different ideologies implies that the
rationale of humans perceptions of Nature as inferior to humanity was
evidently embedded in the fabric of modern science and therefore led the
direction of development and progress resulting in the present day perceived
separation between human beings and Nature (Srinivasan, 2014).

From an economic standpoint, Cronon (1995) suggests that
industrialization and urbanization were the major forces that drove humans
further apart from the natural environment. Maller et al. (2005) echoes this
opinion when writing about the rapid increasing of world urban population as
a side effect of the enormous shift from land-based economy in which
agriculture was the main economic activity to the industrialized world in
which cities are at the forefront of economic development. While arguments
made by Kovel (2007) held "Capitalism" responsible for the present
ecological crisis and its subsequence of human separation from the natural
environment. He argued that capital is eco-destructive in its essence, asserting
that under economic oriented regimes, Nature is constantly exploited and
consumed in favour of achieving economic profits.

In contemporary societies, many came to believe that economic
development and civilization equate to exploiting and subjugating the natural
world. Unfortunately, these tendencies are supported by current paradigms of
urban development. This is demonstrated in high levels of consumption of
natural resources, conversion of natural habitats into more harmonious and
culture eccentric landscapes, and generating vast amounts of waste and
pollutants (Kellert, 2005). As such, the universality of human-Nature
separation underpins much of the theoretical debate about how human
perceptions of Nature can shape collective societal concerns and actions for
environmental issues. The fact that despite the mounting evidence and rising
global awareness of human actions implications, much of scientific discourses
still separate between culture and Nature with ancient predominate tendencies
to place humans outside their ecosystems (Beery et al., 2015).
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2.2 Conceptualizing Human-Nature Connections

The question of how humans perceive themselves in relation to Nature
and how this perception can influence human behaviours and actions towards
the environment has been addressed within multiple wide-ranging and
interdisciplinary studies (Frumkin et al., 2017; Proctor, 2004). In urban
Ecology, Nature is referred to as the accumulative geological, evolutionary
and biophysical processes that have occurred throughout time. Nature is also
described as any element of the natural environment such as soil, plants,
animals, water or air (Maller et al., 2005). Natural environments are described
as the geophysical surroundings encompassing all living and non-living
organisms that aren’t influenced by man-kind (Ewert et al., 2014).

Wohlwill (1983) interprets Nature as the domain of organic and non-
organic matters that aren’t a product of human activities or interventions.
However, most literary work asserts that a clear-cut simple definition of
Nature and what constitutes the natural environment doesn’t exist. A
substantial body of literature and scientific research provides multiple
conceptions of Nature. These conceptions are by no means distinct, and
sometimes even contrasting, but most often conclude that the notion of Nature
is highly linked to the individual and societal perceptions of Nature and its
constituents (Kellert, 2005; Proctor, 2004; Schultz, 2000).

For the purpose of this research, Nature is defined as the physical and
biological world that is not developed, manufactured or intervened in by
humans while encompassing the human experience with the natural
environment through deliberate human creation and construction including
any direct, indirect or symbolic representation of the non-human natural
world (Sandifer et al., 2015).

Tracing down evolutionary human perceptions of Nature and how
natural ecosystems function, it’s clear that human perceptions are driven by
worldviews. Worldviews refer to a collective group of images or stories that
people used to understand the surrounding environment. They are influenced
by cultural and social interactions with the natural environment and dictate to
a high degree how people view the natural world, what they value in it and
how they relate to it (Marten, 2001).
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These shared worldviews vary from a particular geographical area to
another and tend to be dominant that they generally influence human actions
and behaviours towards the environment (Figure 2). These actions could be
environmentally responsible or irresponsible but they certainly affect the
natural eco-systems (Marten, 2001).
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Figure 2: Perceptions of Nature and Human behaviour towards the Environemnt
Source (Marten, 2001).

Studies show that the types of attitudes or actions people exhibit towards
the environment are closely associated to how they perceive themselves
within the environment regardless of their evolutionary, biological or
psychological connections with it (Ewert et al., 2014). Cronon (1995) believes
that the notion of Nature is a social construct. Wohlwill (1983) Makes a
similar point with the suggestion that the human conceptions of Nature is a
product of culture.

A substantial research argues that human attitudes towards the
environment are linked to the value they place upon themselves, others,
plants, and animals. The basis for these values varies according to a person’s
personal prior experiences of Nature (Ewert et al., 2014). Therefore, since the
physical environment is highly diverse and complex, it’s to be expected that
different values and concerns for the environment will be exhibited by
different individuals, societies, and cultures. It is also reasonable that a group
of people may share the same levels of general concern towards
environmental issues for different reasons (Schultz, 2000; Strain et al., 2019;
Wohlwill, 1983).
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2.3 Human-Nature Connections and Health and Well-being in
Urban Environments

Human Health and Human Well-being, on both individual and
collective levels, is a significant issue of concern for most of the world
population today as it has long been recognized that human health and well-
being are markedly influenced by environmental conditions (Everard &
Moggridge, 2012; Keniger et al., 2013; Maxwell & Lovell, 2017; Sandifer et
al., 2015). Both are a complex and multi-dimensional concepts that require a
profound understanding of variable human material (water, food, shelter) and
nonmaterial needs (health, social cohesion, security) (Yocom et al., 2016).

On one hand, Human Health, for the general public and medical
practitioners, is often thought of as just the absence of disease (Seymour,
2016). However, The World Health Organization (WHO) defines health as "a
state of complete physical, mental and social well-being and not merely the
absence of diseases and infirmity. ”

On the other hand, Human well-being (HWB) is defined by the
Millennium Ecosystem Assessment working group of the United Nations as
"The basic material for a good life, freedom of choice and action, health, good
social relations, and security” (Hassan et al., 2005). Overall human well-
being is encompassing benefits gained from both physical and psychological
health as well as other aspects of well-being that include positive thoughts
and emotions, self-sufficiency, proactivity and a positive perception of life
(Diener et al., 1999).

In recent years, approaches conceptualizing human health and well-
being have been broadly categorized into subjective and objective aspects.
Subjective aspects of wellbeing refer to the perceived physical and emotional
experience of an individual, while objective aspects of wellbeing refer to the
external indicators used to measure individual experiences such as living
conditions, education, occupational status (Seymour, 2016). Combined, these
aspects together provide a more comprehensive approach of human health
(Maller et al., 2005).

11
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There is a large and growing body of literature that demonstrates that
contact with Nature can have measurable psychological and physiological
health benefits and other numerous positive effect (Table 1). Studies show
that experiencing Nature can have positive effects on psychological/ mental
health, healing process, attention and concentration, levels of stress, blood
pressure, heart rate, behaviour, and other health factors. (Barton & Pretty,
2010; Coon et al., 2011; Sandifer et al., 2015).

Table 1: Examples of Reported Health Benefits of Interacting with Nature. Adopted from
(Sandifer et al., 2015) with modifications from Author.

Benefits Description Examples
Physiological | Positive effects on - Increased physical activity.
physical health - Reduced blood pressure.

- Reduced mortality from circulatory
and respiratory diseases and reduced
obesity and diabetes

- Better recovery processes and better
health near natural environments.

Psychological | Positive impacts on - Attention Restoration.

/ Cognitive mental processes and |- Reduced fatigue,depression, stress
behaviours and and negative emotions.
positive effects on - Improved productivity/ability to
cognitive functions perform tasks and positive

workplace attitude.

- Improved performance and learning
opportunities.

- Increased creativity, happiness and
calmness.

- Improved emotional, social health of
children.

- Improved quality of life.

Disease Potential to reduce - Reduction in spread of some

regulation infectious diseases infectious diseases

Social Positive effect at - Enhances social cohesion and social

individual community, | support.

or neighbourhood scale | Facilitated social interaction.

Aesthetic, Positive effect on - Increased recreational satisfaction.
cultural, cultural and spiritual | Aesthetic appreciation.
recreational, | well-being - Enhanced spiritual well-being.
spiritual

12
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Table 1: Continued

Benefits Description Examples
Tangible Material goods and - Supply of food, raw materials,
materials benefits medicines, and other values.

- Increased property value.
- Economic value of recreation.

Increased Personal and - Sustainability/pro-environment
Resiliency community ability to | awareness and behaviour.
withstand impacts - Supply of ecosystem services critical
and remain healthy for human health and well-being

Various models underlying links between Nature and human health
have been proposed to help explain the interdependency of human health and
well-being and the natural environment. First is the concept of Ecosystem
Services, which means that healthy ecosystems benefit humans by providing
them with services and goods essential to sustain their life. Second is the
Biophilia theory, which explores how people’s instinctive affinity for the
natural world drives them to directly interact with Nature. The third is a
psychological phenomenon suggesting that people who live in familiar
environments where they feel safe and secure are likely to derive the benefits
provided by the natural world that improve their quality of life (Chen, 2017;
Gillis & Gatersleben, 2015).

2.3.1 Ecosystem Services, Biodiversity, and Human Well-being

Ecosystem services are defined as the direct and indirect benefits
derived from natural ecosystems to human well-being (Zari, 2019;
Washington, 2013). Generally, ecosystems services refer to the processes and
conditions through which natural ecosystems fulfil and sustain human life
from maintaining biodiversity to the production of goods and providing
intangible cultural and aesthetic benefits (Daily, 1997). While Biodiversity is
defined as "the variability among living organisms from all sources including
terrestrial, marine and other aquatic ecosystems and the ecological
complexes of which they are part" as stated in (WHO & CBD, 2015).

13
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At a global level, functioning ecosystems and biodiversity underline
much of what sustains human well-being and health through a range of key
linkages (Groot et al.,, 2002). The Ecosystem Millennium Assessment
(Millennium Ecosystem Assessment, 2005) reveals that ecosystem services
influence human well-being through many aspects in relation to disease
regulation, raw materials, water quality, air quality, food and nutrition,
pharmaceutical and traditional medicine and other cultural and psychological
values (Figure 3).

ECOSYSTEM SERVICES CONSTITUENTS OF WELL-BEING
PROVISIOING SERVICES SECURITY
+ Personal Safety.
. Food / * Sccure Resource Access.
. Fresh Water. 4 * Sccurity from Disasters.
* Wood and Fiber.
* Fuel
BASIC MATERTAL FOR
GOOD LIFE
REGULATING SERVICES : ?‘?‘!m I]:I'VEllll}ﬂ“dS-
* Sufficient Nutritious
SUPPORTING SERVICES ’ o) FREEDOM OF
= Climate Regulation. + Shelter. CHOICE AND
* Nutrient Cycling. - TFlood Regulation. / « Access to Goods.
* Soil Formation. = Disease Regulation. 4 ACTION
« Primary Production. = Water Purilication. HEALTH
\“ * Strength.
i + Feeling Well.
< A to Clear Air and
CULTURAL SERVICES W:;z:s-s P
* Aesthetic. GOOD SOCIAL
" Spiriual RELATIONS
) Edu.ca.uonu.l.t * Social Cohesion.
ecreational. = Mutual Respect.
« Ability to Help Others.
BIODIVERSITY
Low Weak
Potential for mediate by socio- Intensity of Linkage between
- Medium economic factors —— Medium Ecosystem services and
- High C— Stong human well-being

Figure 3: Linkages between Ecosystem Services and Human Health and Well-being,
Adopted from (Millennium Ecosystem Assessment).

There are a myriad of functioning natural processes that occur within
the built environment that connect humans to natural environments and are
essential to human survival and well-being such as waste decomposition, soil
formation, remediation of chemical and biological pollution, oxygen
production, water supply and purification, products from animals and plants,
pharmaceuticals, and food production (Kellert, 2005). However, most of these
processes are often overlooked to the point where people don’t consider the
connection with Nature that these processes provide.(Hopkins, 2014)..
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2.3.2 City Scale linkages between Natural Settings and Human Health

Cities are considered as interlinkages of ecological- social systems. At
a city scale, within an increasingly and rapidly urbanized world, improving
quality of life for city residents and dwellers depends on ensuring the delivery
of ecosystems services produced locally by maintaining multifunctional, and
accessible green and blue infrastructure into the urban fabric of cities
(Andersson et al., 2015). An exponential literature work and scientific
research linking natural environments with multiple direct and indirect health
outcomes (Hartig et al., 2014; Maxwell & Lovell, 2017).

An established body of literature also suggests that the state of natural
settings in urban areas may also have indirect effects on human welling for
lower socioeconomic groups. Studies show evidence of positive association
of certain types of natural environments such as urban green spaces, blue
spaces, forests, and horticultural environments, taking into consideration the
duration of exposure or contact with these environments and general health
outcomes (Bowler et al., 2010).

2.3.3 Direct Human Health and Nature Linkages on Population and
Individual level

Pathways through which contact with Nature may directly affect
human health include air quality, physical activity, social cohesion, and stress
reduction (mental health). Population-level studies have revealed that
increased green spaces are associated with mortality, life-expectancy, and
reduced cardiovascular diseases (Groenewegen et al., 2013; Hough, 2014;
Keniger et al., 2013) while individual-level studies have shown close
correlations between exposure to Nature on enhanced healing process and
improved cognitive capacities. Other studies show positive associations
between exposure to Nature and psychological health aspects including
improved self-esteem, enhanced anger management, mental restoration, and
attention recovery (Mitchell, 2013; Mitchell & Popham, 2008; Schultz et al.,
2004). Interactions with Nature can also provide broader intangible benefits
such as positive impacts on human behaviors and social skills (Keniger et al.,
2013).
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2.4 Relevant Theories and Concepts on Human-Nature
Connections

Throughout most of pre-industrial history, human cognition was shaped
in close contact with the natural physical environment. This first-hand state
of knowledge of the natural world helped shape cultural beliefs and
perceptions of Nature based on human experiences and adaptation to the
natural world (Hartig et al., 2011). Multiple research fields examined the
various direct and indirect ways in which Nature affects human health and
well-being, including Evolutionary Biology, Social Economic, and
Environment Psychology. A number of theories have been put forth to explain
the human-Nature relationship (Hough, 2014; Keniger et al., 2013; Sandifer
et al., 2015; Turner et al., 2004). Some of these theories believe that human
need for contact with Nature is genetic, while others suggest that human
affiliation to Nature is obtained through learning and ongoing experiences
(Frumkin et al., 2017).

Most evolutionary based theories suggest that humans, generally, are
attracted to natural environments simply due to the fact that their ancestors
grew and developed within these environments. However, studies reveal that
although people are born with an inclination towards natural environments,
these tendencies often need to be nurtured to fully materialize (Hartig et al.,
2011; Kellert, 2005). Theories of environmental preference assume a basis for
human preferences for natural environments over others in adaptations to the
environment over the evolutionary history of mankind (Kaplan, 1995; Kaplan
& Kaplan, 1989; Lamb & Purcell, 1984). The following section provides a
review of major relevant theories and concepts that discussed the Human-
Nature connections.

2.4.1 Psycho-Evolutionary Theory (PET)

In the psycho-evolutionary theory, Ulrich (1983) emphasized human
emotions or affections formed from contact or exposure to natural elements.
These emotions, developed from the connection between early human beings
and the natural environment, serve to reduce stress, which is often associated
with artificially built environments. Ulrich argues that humans can experience
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certain immediate reactions to natural environments before analyzing these
sittings through cognitive processes.

The theory proposes that restoration from negative feelings occurs when
people are exposed to natural sceneries or settings that elicit feelings of
pleasantness, interest, and calmness. Ulrich (1999) continues to propose that,
as part of the evolutionary process, humans have an innate biological capacity
to acquire restorative responses from natural settings while having no such
dispositions for modern built environments.

2.4.2 Attention Restoration theory (ART)

Restoration refers to the processes through which people can recover
resources that have been diminished, often by humans themselves, in efforts
to meet every-day demands in life. These include psychological resources and
physiological ones. Psychological resources include the ability to focus
individual attention on a certain task (Hartig et al., 2011). While the psycho-
evolutionary theory emphasizes restoration from negative emotions such as
stress, this theory, coined by (Kaplan & Kaplan, 1989) proposes restoration
to improve functioning in every-day life activities through the recovery of
attention fatigue, provided by natural settings that evoke feelings of
fascination, compatibility, extent and a sense of being away from usual, often
stressing, environments (Ewert et al., 2014).

A substantial amount of research has demonstrated the efficiency of the
attention restoration construct. For example, studies by (Taylor et al., 2001)
show results of better performance at attention-demanding tasks after
exposure to natural settings. Studies reveal that people living near natural
environments report improved effective functioning and positive emotions,
like feeling at peace and improved self-control (Bossen, 2010).

2.4.3 Savannah Theory

The savannah theory was originally founded on the mounting evidence
from research indicating that throughout human history people preferred
savannah-like landscapes over other landscapes on the basis that these terrains
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offered a suitable site for human habitats for providing protection from
predators and availability of resources (Orians, 1986).

As a result, people developed an emotional connection with this kind of
landscape due to the long-standing relationship between humans and these
kinds of landscapes which, in turn, evoked positive health outcomes. Later
works provided further elaborations on such theoretical claims, addressing the
human preference for scenes of tropical savannah over other kinds of more
familiar natural scenes (Falk & Balling, 2010; Heerwagen & Orians, 1992).
However, other literature work cast doubts on the idea that the savannah-like
landscapes should be considered as the optimal setting for human habitats
(Han, 2007).

2.4.4 Prospect-Refuge Theory

Another evolutionary based theory articulated by Appleton (1975)
drawing on habitat suitability to explain the human preference for natural
landscapes and in which he believes that humans are attracted to certain
habitats either for concealment, shelter, accessibility or ease of travel.
Appleton also suggests that these types of the landscape are still attractive to
humans in contemporary societies. He also emphasizes that differences in
cultural, social and historical backgrounds are without doubt important but
certainly not the main driving force as they developed over the course of
human evolutionary history out of an innate need for survival (Hartig et al.,
2011).

2.4.5 Naturalistic Intelligence Theory

Gardner (2000) introduced "Naturalistic intelligence” as one of the
nine intelligence categories introduced in his multiple intelligence theory.
Naturalistic intelligence refers to the human affinity to be outdoors and in
contact with nature, sensing distinct patterns in nature, and recognizing the
subtle changes in outdoor environments.

Gardner assumed that not all individuals are gifted with the ability to
recognize natural patterns and thus not all individuals are genetically
naturalists. Humans developing naturalistic intelligence through genetics is
logical considering that human survival depended on being in tune with nature
since early humanity (Ewert et al., 2014).
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2.5 Theory of Biophilia

In the 1970s, the term "Biophilia” was first coined by the German social
psychologist Eric Fromm to describe a human psychological attraction to all
forms of life and other beings. Bio means "life or living beings™ and Philia
means "Love or Attraction”. It was later adopted and popularized by
E.O.Wilson in his book, “Biophilia”, in which he argued for the innate human
affiliation to other forms of life and which is explained through the process of
human survival and evolution (Heerwagen et al., 2008; Kellert & Wilson,
1993; Wilson, 1984).

In his work, Wilson claimed that humans have a hereditary
psychological affiliation to other beings and have evolved with genetic
tendencies to react to certain natural settings or situations as part of their
evolutionary process and because these settings were essential for survival.
Wilson suggested that the continued expression of these tendencies is
essential to human well-being (Wilson, 1984). However, others believe these
tendencies might result from a "gene-culture coevolution process”, in which
someone may respond with a certain behaviour, positive or negative, to a
given stimulus (Beery et al., 2015; Kahn, 1997).

Recent scientific research drawn on the "Biophilia” hypothesis has
found that these human tendencies still apply to modern day societies. People
tend to exhibit positive feelings and emotions towards domestic animals,
being near natural environments or settings such as running water, green
sceneries, and flowers. By contrast, people exhibit negative emotions towards
undesired habitats, objects or activities that they think of as potentially risky
or hazardous (Dustin et al., 2009; Gullone, 2000; Reeve, 2014).

Further elaborations on the essence of these tendencies were made by
Stephen Kellert, another pioneer, and advocate of the "Biophilia hypothesis™,
where he suggests that these tendencies are "weak™ and in need of sufficient
exercising and cultural support to be functional. He argues that, over
evolutionary history, humans have come to carry pre dis-positioned values to
certain elements of their landscapes that helped sustain human life and are
detrimental to human physical and emotional health and overall well-being
(Heerwagen et al., 2008; Kellert & Wilson, 1993).
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These biophilic values (Table 2), evolved over time and, when
adequately expressed, confer a range of benefits for human physical, mental
and intellectual health. Some of these values are not discrete and some types
of values frequently occur together (Jones et al., 2016). However, lacking
contact and experience of Nature results in physical and emotional
deficiencies due to the un-development of these values (Gullone, 2000;
Kellert, 2005; Reeve, 2014; Totaforti, 2020).

Expanding on the work of Wilson and others, Pyle (1993) coined the
term "Extinction of Experience™ to refer to the ongoing alienation of humans
from the natural environment. More recently, Louv (2008) developed the term
"Nature-deficit disorder” to describe the increasing separation between people
and the natural environment as a result or a side effect of urbanization,
supporting the claim that humans are losing touch with their biological and
evolutionary ties in ways that are critical to their health and overall well-
being.
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Table 2: Typologies of Nature Valuations. Adopted from (Kellert, 2005)

Value Description/ Function
* Practical and material benefits people derive from exploitation of nature either
P out of need or personal satisfaction.
Utilitarian

Dominionistic

Symbolic

Naturalistic

Moralistic

Humanistic

Aesthetic

Negativistic

Scientific

Nature as a source of material or physical benefits including food production,
medicine and shelter and other intellectual and cultural gains.
Physical sustenance, self-sufficiency and security.

The desire to control and manipulate the natural world.

Mastery, subduing and dominance of nature.

Excising a sense of independence, physical prowess and the ability to preserve
in the face of adversity and unknown.

The tendency to use nature for metaphorical expressions or to communicate
thoughts to aid informing knowledge and exchange of understanding through
imagery , speech or communication in both explicit or obscure ways.
Communication, psychological development and development of children
linguistic abilities and taxonomic capacities.

The satisfaction humans obtain from direct/ indirect experience or contact with
nature.

The perception of nature as source of stimulation and diversity .

Heighten awareness, inventiveness the willingness to discover and enhance
creativity and imagination.

Fostering a feeling of affinity and reverence for nature, often associated with
indigenous people spiritual connection with the natural world.

Ethical and moral concerns of conserving nature developed from a sense of
spirituality.

A sentiment that supports individual spiritual and sometimes religious beliefs.

The human experience of emotional attachment and affection to nature and
other beings as a form of kinship and bonding with other creations.

Often recognized in the bonding between people and domesticated animals for a
sense of companionship.

An emotional response that can derive physical and psychological benefits
mcluding therapeutic benefits of healing natural environments such as gardens,
seashores and other healing landscapes.

Physical preference to natural settings more than human-made environments

An aesthetic value of nature is largely universal and happens a cross cultures
and social statues, it differs from an individual to another but its occurrence and
impact is certain to a high degree.

The inclination to avoid or fear certain typologies of nature such as the fear of
spiders, snakes or wild animals as well as barren and hard landscapes that
provoke fear and anxiety.

This value represent a stark contrast to “biophilia” which literally translates to
“love of life and all form of it”, however, the inclination to affiliate with nature
1s a tendency to include negative emotions and responses as much as positive
ones.

Systematic , practical study and observation of nature and biological processes.
Describes the motivation to analyze and observe nature to obtain knowledge
and understanding of the structure, patterns and functions of natural process.
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Conclusion

Human reliance on Nature is evident throughout the evolutionary
history of humanity. This chapter provided an explanation of the relationship
between human and Nature in many disciplines to define current human views
and perceptions of Nature and its constituents. Some of these theories
assumed an innate connection between humans and the natural environment
that stemmed from the pure instinct for survival, while others considered that
connection a mechanism for adaptation in the environment that led to
developing an emotional connection between humans and the natural physical
environment. While there are areas of overlap between some of these theories,
most of them asserted the connection between humans and Nature, supported
by scientific research. The mounting evidence from the existing body of
literature work and scientific evidence explaining the Nature of this
connection is indicative of its diverse, complex and multi-faceted Nature.
However, it seems that much of the studies appear to be scattered throughout
an inter-disciplinary academic literature with multiple interpretations of this
connection.

This chapter laid the theoretical foundation for upcoming chapters in
relation to human-nature connections, human valuations and perceptions of
Nature and the natural environment and explained “The Biophilia Theory” as
the main premise of this study. The next chapter builds on this work to explore
the practice of "Biophilia™ in city design and planning and introduces the
approach of "Biophilic Urbanism" as a planning and design approach. It also
seeks to identify biophilic indicators in urban water-ways and waterfronts by
exploring human perceptions of these environments and identifying key
factors that affect human perceptions of them.
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Introduction

Cities are the epicentres of urbanization, they concentrate economic
progress, provide cultural amenities, and influence social change (Ewert et
al., 2014). Around 54 percent of the world population lives in cities and mega-
cities within artificial urban environments dominated by man-made stimuli, a
proportion that is expected to increase to 66 percent by 2050 (United Nations,
2017). This is consequently putting increasing pressure on cities and their
systems, including increasing urban population due to rural-urban migration,
resources shortages, and climate change. Moreover, the scale of change and
time available to respond to such challenges is unprecedented (UN-Habitat,
2016). While cities are seeking new ways to address such pressures, scientific
evidence is increasingly highlighting the importance of balancing the heavily
artificially built urban environment with Nature to provide a range of health
and wellbeing benefits for urban residents and dwellers and mitigate their
environmental impacts (Reeve et al., 2013).

In light of such trends, "Biophilic Urbanism" is increasingly emerging
as a design principle for buildings and urban areas around the world. It
features the utilization of a range of natural and biophilic elements as a
response mechanism to growing global pressures (Beatley, 2011, 2017;
Kellert, 2005; Reeve, 2014).

This chapter discusses the historical spatial expressions of Nature/city
relations and examines the different conceptions of Nature in modern cities
through different phases of urbanization. The chapter then displays the
practice of "Biophilia” in city design and planning, introduces the approach
of "Biophilic Urbanism™ as a planning and design approach demonstrating the
integration of urban Nature in cities and urban areas with emphasis on urban
water-ways and waterfronts. This chapter will also discuss impacts of
urbanization on these natural resources and provide a review of current
approaches for water-ways development and management in relation to urban
development, with an emphasis on aspects of human well-being and Human-
Nature connections. The chapter represents the main theoretical foundation
for both Analytical and Empirical parts and from which stems the checklist of
evaluation criterion used in the upcoming analysis.
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3.1 Conceptions of Urban Nature in Cities

Nature confronts humans not directly through the relations between
human beings and the rest of natural physical environment, but rather
indirectly through the relations between human beings’ perceptions of Nature
and their use of it (Marx, 1988). In modern cities, Nature materializes into
various spatial forms such as parks, open spaces, green zones and water-ways,
each designated for a specific land use where a particular value of Nature is
identified by the way it is interpreted, recognized, and appropriated by diverse
political, cultural, and social actors (Cho, 2010).

Historically, Conceptions of the modern city have often been shaped in
relation to degrees of deviation from the natural mode of living where Nature
was pushed back, degraded and exploited and humanity’s progress was
strongly associated with its independence from Nature (Birkeland, 2016). Yet,
cities were perceived as urban ecosystems with urban patterns derived from
economic, political, and cultural functions and ecological processes occurring
across multiple scales (Golubiewski, 2012; Grimm & Schindler, 2018). Cities
were formed out of natural resources through socially mediated natural
processes. Yet, by contrast, they were also conceived as separate from their
respective bio-regions and placed outside of Nature or the natural order
(Benton-short & Short, 2013; Douglas, 2011; Heynen et al., 2006).

Nature and the environment have been at the centre of focus of urban
change since the birth of urban planning as an independent field. Attempts to
harmonize urban development with Nature and integrate the dynamics of
urbanization with natural systems have been a strand of urbanization since the
industrial revolution. However, addressing the human need for contact with
Nature and the science of how cities interact with their natural systems started
gaining attention in ecological circles only recently (Benton-short & Short,
2013; Douglas, 2011; Heynen et al., 2006).

With each phase of urbanization came a refashioning of societal
relations with Nature, where cities and Nature were constantly repositioned
against each other. This perception led the process of the urbanization of
Nature, a transformation of the early conceptions of first Nature that
predominated in the past into the current conceptions of metropolitan Nature
(Keil & Graham, 2005).
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Interest in the role of urban Nature in the city has had a steady history
since the industrial revolution. First with the rise of the "sanitary city" concept
in the 19™ century in an attempt to alleviate the horrid environmental
conditions of the industrial city and later with the emergence of Ebenezer
Howard's Garden Cities and Fredrick Law Olmsted's arguments for the role
of urban parks to counter pollution (Ebrahimpour et al., 2017; Kaika, 2005).

At the turn of the early twentieth century, the debate on city/ Nature
relations was central to the modern metropolis. In Le-Corbusier’s
Contemporary City and Frank Lloyd Wright’s Broadacre city plan, Nature
was introduced as a means of restoring a healthy vitality to modern urban
society. This was evident in the explicit inclusion of produced forms of Nature
within the heart of the city through a myriad of designed natural features such
as public parks, botanical gardens, and tree-lined boulevards (Brand &
Thomas, 2005; Gandy, 2006; Keil & Graham, 2005). However, by the end of
the 20th century, cities were put at the forefront of a new cultural perception
of Nature as a source of leisure rather than a material necessity (Castree &
Braun, 2005; Gandy, 2004).

With increasing environmental consciousness following the
environmental movement and the contemporary strive to create a ""sustainable
city”, modern cities started seeking new ways not just to green the city but to
bring Nature into the relations that structure the process of urbanization with
goals such as improving urban quality of life, liveability, and human well-
being (Kaika, 2005; Keil & Graham, 2005). Within this context, the role of
urban Nature in regulating the urban environment has been considered from
a wide range of perspectives to address global challenges such as population
pressures, climate change, finite resources, and improving quality of life
(Beatley, 2017). However, despite the recognition of the importance of Nature
in holistic human health and well-being embedded in literature work
supported by mounting scientific research, there remain barriers of applying
this knowledge in development processes in relation to land use competitions,
lack of experience in sustaining urban Nature in dense built-up areas, and
complexities associated with financial constraints (Desha et al., 2015).
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3.2 Urban Nature and Restorative Environments

In the last few years, recognition of the modern built environment’s
impact on the natural environment prompted the emergence of alternative
design and development approaches as a response to growing global
environmental concerns in relation to rapid urbanization, climate change, and
major biodiversity loss as a result of a fundamental design flaw rather than a
by-product of the modern-society, urban life (Mendler et al., 2006).

Approaches such as "Green Urbanism"”, "Eco-Urbanism" and
"Sustainable Design" emerged as remedies in an attempt to halt and reverse
the increasing depletion of the natural environment. (Cho, 2010; Heerwagen
et al., 2008; Reed, 2007). However, much of these design and development
paradigms focus mainly on minimizing or mitigating the human impact on
natural systems and rarely address the human need for contact with Nature as
an essential aspect of human well-being (Cleveland, 2014; Dias, 2015).

While the focus on minimizing the human impact on natural ecosystems
is essential and necessary, it's ultimately insufficient as it results in little
benefit to human health and well-being (Panagopoulos, 2019). Pioneers of the
“Biophilic Urbanism” approach argue that this the missing link in the
sustainability discourse where the focus on low environmental impact design
ignore the importance of restoring a positive relationship between Nature and
humans in the built environment (Heerwagen et al., 2008; Kellert, 2005).

According to Berry (1972), long-term sustainability will never be
achieved without maintaining a positive human experience of Nature, because
to achieve this, a shift in how people value Nature to be inclined to act as
stewards for the environment, is in order. Recent research emphasizes that
designing with environmental consciousness without considering aspects of
promoting human well-being and place-attachment might lead to a lack of
motivation needed to maintain sustainable built environments (Heerwagen et
al., 2008; Reed, 2007).

Research has also found a link between people’s interaction and
engagement with natural environments and their interest in, and knowledge
of, its ecological worth (Wessells & Lejano, 2017). Similarly, fostering
human attachments and caring for a place calls for planning and designing
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urban spaces and settings imbued with positive emotional experiences such
as enjoyment, pleasure, interest, fascination, and wonder (Unema et al., 2015).

Within this context, restorative environmental design, from which stem
the approach of Biophilic Design and Biophilic Urbanism, includes both
implementing low environmental impact strategies that minimize the adverse
impacts on natural environments as well as a positive environmental impact
that fosters a beneficial human-Nature contact in the built environment (Dias,
2015; Dizdaroglu, 2020; Heerwagen et al., 2008). As the main focus of this
research is investigating potentials for fostering a sense of "Biophilia” on an
urban scale, there need to be a comprehensive understanding of its
components and constituents in urban built environments, which will be
discussed in the following part.

As mentioned in previous parts, humans experience contact with Nature
through three strategies; Direct Experience with Nature, Indirect Experience
with Nature and the Experience of Space and Place (Heerwagen et al., 2008;
Kellert, 2005; Wilson, 1984). First, direct experience of Nature which
involves actual contact with Nature in the built environment, that includes
contact with natural elements such as light, air, plants, animals, and water.
Second, the indirect experience of Nature which involves the representation
of Nature and an array of natural patterns, forms and processes that can be
achieved through pictures and artwork with depictions of Nature, natural
materials, ornaments inspired by natural shapes and forms or environmental
processes. The third is the experience of space and place. This involves
environmental features of particular relevance to human evolution such as
prospect and refuge, navigation and way-finding, and ecological and cultural
connections to place (Heerwagen et al., 2008).

The realization of biophilia (Figure 5), is often related to the meaning or
value of the experience of Nature, and in some cases to physicality
(Tokhmehchian & Gharehbaglou, 2019). For achieving biophilia in modern-
day built environments, understanding components of biophilic perceptions
in urban environments is important. The following part provides an overview
of components of biophilia and their meaning within the built environment.
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Meaning/
Physicality

Experience

Cognition

Perception

Figure 5: Components of Realizing Biophilia in Urban Environments.
Source: (Tokhmehchian & Gharehbaglou, 2019).

The first component is "Sense perception” which means the initial
perception of the environment, Natural or urban because the impact of the
environment on the senses is caused by stimuli that either draw users to a
certain place or draw them away. Thus, designing places that evoke positive
feelings is essential to realizing Biophilia. Sense perception is the result of
physical senses; smell, sight, touch, hearing and taste (Berto et al., 2018;
Chen, 2017; Tokhmehchian & Gharehbaglou, 2019).

Second is “Experiential reception”, which means the direct or indirect
experience of being present in Nature. This, in turn, influence human
behaviours and actions towards the environment (Tokhmehchian &
Gharehbaglou, 2019). The third component, “Mental recognition”, refers to
mental process to recognize and interpret surrounding environments. This
analysis is affected by influence of personal experiences, personality factors
and psychological factors which is influenced by personal values and
meanings of places as well as cultural and societal perceptions of the
environments. (Berto et al., 2018; Chen, 2017; Tokhmehchian &
Gharehbaglou, 2019).
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3.3 Biophilic Design and Biophilic Urbanism

Cities are fundamentally complex ecological systems dominated by
human beings. They are ever changing and evolving patterns of both
ecological and social processes. A city could be considered a dynamic
intertwining of natural systems and man-made constructed built environments
(Grimm & Schindler, 2018). In most cities, Nature can be found everywhere.
However, it often goes unnoticed by urban residents and dwellers who are
already detached and disconnected from the natural world. Lack of ways of
engaging people with forms of urban Nature that exist in urban areas also
decrease their sense of place and therefore the ways they connect with urban
Nature and the benefits it provides (Beatley, 2011, 2017).

Biophilic urbanism expands to practice the concept of biophilia at the
urban scale through the integration of natural elements throughout cities in
the search for modalities of sustainable, resilient, and liveable cities (Kellert,
2016). The approach is based on the theory that humans have an inclination
for Nature that needs to be expressed on a regular basis in their daily lives and
argues for a holistic understanding of the potential benefits of integrating
urban Nature in the urban realm (Reeve, 2014).

As a design principle, biophilic urbanism suggests that Nature must be
incorporated in the urban fabric of cities and other urban areas, from aspects
of daylighting at a building scale to integrating existing Nature at the
neighbourhood and street scale and providing access to parks, waterfronts,
and wilderness at the city scale (Littke, 2016). Biophilic urbanism can be
applied at multiple scales in urban settings through a broad range of multi-
functional features that address the global challenges of urban development
and environmental protection (Desha et al., 2015).

In this regard, the main focus of biophilic urbanism is to provide
experiences of Nature in urban areas that invoke positive physiological and
psychological responses, which can be achieved through incorporating Nature
into the built environment to maximize opportunities of human exposure to
Nature through optimizing the design of natural elements and the physical
built environment to capitalize on a range of direct and indirect benefits they
can provide (Beatley, 2011; Kellert, 2016).
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Moreover, (SBEnrc, 2012) define biophilic urbanism as "An emerging
design principle, in which Nature is intentionally and systematically
integrated into the built environment in a way that provides for our inherent
need of Nature, and harnesses the potential of Nature to regulate the urban
environment to provide immediate economic, environmental and social
benefits and concurrently build resilience to climate change, resource
shortages, and population pressures”.

Within this context, biophilic urbanism expands beyond the physical
conditions of utilizing natural elements in the urban fabric of cities to include
how engaged and connected urban residents and dwellers are with Nature, In
addition to measuring the number and size of natural elements in the city,
biophilic urban also necessitates the consideration of how they are used by
people and to what degree they provide opportunities for people to connect
with Nature and appreciate it. Hence biophilic urbanism focus on physical
settings in the urban realm as well as attitudes and experiences (Beatley, 2011;
Littke, 2016; Reeve, 2014).

3.3.1 Principles, Scales, and Elements of Biophilic Urbanism

Humans experience contact with nature through three strategies that
involve direct and indirect contact with nature and the experience of space
and place in ways that elicit their inherit and evolved affinities to the natural
environment. Direct experience of nature involves actual contact with nature
in the built environment, while indirect experience of nature involves the
representation of nature that can be achieved through depictions of nature or
environmental processes. The experience of space and place involves
environmental features of particular relevance to human evolution
(Heerwagen et al., 2008; Kellert, 2016; Wilson, 1984).

Needless to say, not all aspects of integrating natural features within the
built environment qualifies as biophilic urbanism such as isolated natural
features in the urban built environment or within buildings, even if these
features are of significant ecological value. Therefore, for the effective
application of Biophilic urbanism as a design approach, (Kellert, 2016)
developed a number of principles/ conditions that must be met to provide a
positive experience of Nature for urban residents and dwellers. These are the

following:
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1. Paying Attention to evolved human adaptations to the natural world
that have advanced human health and well-being.

Biophilic urbanism emphasizes human adaptation to the natural world
that, over evolutionary time, has proven to be essential in advancing human
health, well-being, and welfare. Thus, exposure to Nature that is irrelevant to
human productivity and survival exerts little impact on human being and don’t
qualify as an effective instance of biophilic urbanism.

2. Attachments to particular ecological, geographical, and cultural
places and settings should result from the design.

Biophilic urbanism promotes fostering emotional attachments to places
and settings through satisfying human inherent need for contact with Nature.
These emotional attachments motivate people to identify with and value the
places they inhibit.

3. The design should promote positive interactions between people and
Nature.

Biophilic urbanism fosters positive human- Nature interactions. Humans
are a social species whose productivity depends on positive interactions
within a spatial context. Effective biophilic design fosters connections
between people and their environment, enhancing feelings of relationship,
and a sense of belonging.

4. The experience of Nature should be ongoing, repeated, and sustained.

The experience of Nature should be repeated and sustained for the
effective application of Biophilic design and biophilic urbanism, therefore, an
isolated or occasional experience with Nature only exerts fleeting effects on
people.

5. Connected and integrated architectural solutions should be
considered in the process.

Effective application of biophilic design requires integrating design
interventions that connect people to their physical settings. Exposure to
Nature within disconnected spaces that aren’t in harmony with their
environments don’t constitute as biophilic urbanism.
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In today’s heavily engineered and constructed urban built environment,
achieving a beneficial experience of Nature requires deliberate planning and
development decisions. Therefore, consistent with (SBEnrc, 2012) definition
of biophilic urbanism, literature work provides a taxonomy of biophilic
elements, or forms of urban Nature in cities, classified according to their scale
or scope of application (Desha et al., 2015). These include three scales of
elements; Building scale elements, Street/ Neighbourhood scale elements, and
city scale elements. The three scales of natural elements, first developed by
(Beatley, 2011), provide a functional guide to direct the development of
programs and policies for utilization of biophilic elements across different
scales of applications within cities (Table 3).

For the purpose of this research, the following review of elements of
biophilic urbanism on both building and street scales is intended to provide
only a summary of biophilic elements across scales without an in-depth
review of these elements. Since a comprehensive review of all elements and
scales of biophilic urbanism is beyond the scope of this thesis, therefore, the
following section will discuss briefly the first two scales and focus on city
scale elements, with emphasis on urban water-ways, as they are the main
focus of this study.

3.3.1.1 Building Scale Elements

Building scale biophilic elements are commonly integrated into, onto,
and around buildings. Identified elements include green roofs, green walls,
vertical greenery, and indoor vegetation. Property types range from detached
residential buildings to industrial and service facilities, including hospitals,
schools, and universities (Beatley, 2011; Newman et al., 2017; Reeve, 2014).

There are a number of considerations of use for these types of elements,
including the high potential for application of these features considering that
most urban lands are dedicated to private and individual lots. Moreover, the
use of these features is likely to be directed by property owners depending on
the perceived value of these features (Reeve, 2014).
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3.3.1.2 Street/ Neighbourhood Scale Elements

Street scale biophilic elements extend beyond the boundaries of
individual property parcels at the street scale and generally lie within the
jurisdiction of local governments. These include strips of land between
property boundaries and roads, roads and streets, parking lots, small green
spaces, and pocket parks (Reeve, 2014).

General considerations of use for street scale elements include
ownership issues as roads and streets are typically publicly owned, in
addition, these types of features need to be developed to allow for, and
enhance other activities to occur in streets and reads such vehicle and
pedestrian traffic, parking, access by services and emergency vehicles and, in
some cases, property development. The potential of use of street scale
elements is high, given the proportion of urban land allocated for roads and
streets, and they have a high potential in accumulating a positive impact on
urban areas and cities and have high potential of use (Desha et al., 2015;
Reeve, 2014).

3.3.1.3 City Scale Elements

City-scale elements are typically larger than a suburban block or urban
street. These features are generally few in number and accessible to all city
residents, where public access is provided or allowed. These features can also
traverse the boundaries of a city such as rivers, streams, canals and Green
corridors and riparian areas along water-ways.

Considerations of use include number and size of features as it might be
difficult to retrofit into already developed urban areas, particularly those with
high density. Technical requirements for these types of features are low as
they may be less connected to urban infrastructure. However, due to their size,
potential benefits of these features include providing opportunities for
recreation, experience with Nature, and biodiversity conservation that aren’t
possible at the building or street scale (Reeve, 2014).
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Table 3: Biophilic Urbanism Elements across scales with highlighted City Scale elements as the main focus of the reserach. Source: Author based on (Reeve, 2014).

Common Benefits

Description/ Considerations of Use

Biophilic Elements Specific Benefits
Indoor Plants. - Increase workplace productivity.
o - Improve air quality
O
(é): Green Roofs and Green Facades - Reduce building energy demand.
S - Improve water management.
>
- Vegetation Surrounding - Increase property value.
Building.
Pocket Parks and Green spaces. - Increase property value.
) - Encourage physical activity.
§ - Increase social capital.
B Trees canopies and tree lined - Improve urban amenity.
% boulevards. - Mitigate driver stress and decrease traffic accidents.
Rain Gardens and Bio-swales, - Reduce storm-water runoff.
and Vegetated infrastructure. - Extend infrastructure longevity.
- Improve urban amenity.
Urban Farming and Urban - Catalyze economic development.
Agriculture. - Encourage active transport.
- Improve urban biodiversity.
- Reduce storm-water runoff
D
§ Green Corridors and linear green | - Improve health and well-being.
= parks along riparian areas. - Ensure food security.
@) - Enhance social capital.
- Retain nutrients and reduce waste.
Urban Water-ways: - Improve urban amenity.
River, streams and creeks. - Increase urban biodiversity.
Constructed wetlands. - Increase property value.
- Improve storm-water quality

Economic Benefits:

- Increase property value.

- Enhance Tourism and Urban
Development opportunities.

- Increase infrastructure longevity.

Social Benefits:

- Increase recreation opportunities.

- Encourage social activity.

- Reduce stress and improve well-being.

- Improve urban amenity and quality of life for urban
dwellers and residents.

Environmental Benefits:

- Increase urban biodiversity.

- Improve air quality.

- Reduce UHI levels

- Reduce greenhouse gas emissions.

- Assist in water cycle management and improve
water quality.

- Reconnects urban residents and dwellers with their
natural environments.

- High potential for application of these features
considering that the majority of urban lands is dedicated
to private and individual lots.

- Use of these feature is likely to be directed by property
owners.

- Ownership issues as roads and streets are typically
publicly owned, in addition,

- These types of features need to be developed to allow
for, and enhance, other activities High potential in
accumulating a positive impact on urban areas and
cities

- Number and size of features might make it difficult to
retrofit into already developed urban areas

- Potential benefits of these features include providing
opportunities for recreation, experience with Nature
and biodiversity conservation that aren't possible at the
building or street scale
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3.4 Urban Water-ways and Urban Waterfronts

The term "Green Space" is often used as a common term for natural
areas in urban environments. However, green spaces are not limited to
terrestrial urban parks and open areas, but also include urban water-ways and
their adjacent urban areas (Hae et al., 2017; Voélker & Kistemann, 2011).
Urban water-ways include lakes, rivers, canals, creeks and streams, they can
be natural or constructed and are often integrated with other elements such as
linear green space along rivers or riparian vegetation (Reeve, 2014).

Benefits provided by water features have been widely acknowledged,
both as ecological services and as places of high restoration, recreation and
social interaction. They provide high restoration levels, mitigate
temperatures, and are generally preferred places for relaxation and recreation
(Sian De Bell etal., 2017; Dyson & Yocom, 2015; Faggi et al., 2013; Higgins
et al., 2019; Mishra et al., 2020; Volker & Kistemann, 2013). Many cities in
the world have invested in water-ways and waterfront projects as a means of
attracting investments, improving social amenities, or revitalizing urban areas
(Vollmer, 2009).

Urban water-ways and their influence on shaping structure of urban
areas and cities around the world are the topic of many scholarly works in the
fields of architecture, city planning and design, environmental psychology,
political ecology, and health and well-being (Higgins et al., 2019; Mosler,
2021; Volker & Kistemann, 2011; Wessells & Lejano, 2017). However, they
are often discussed according to a specific point of interest, such as functional,
ecological, social and visual aspects, with little consideration to how these
aspects interact, overlap, and influence each other (Smardon, 2018; Wessells
& Lejano, 2017).

Recently, urban water-ways and waterfronts redevelopment became a
worldwide phenomenon of policy targets in cities around the world. The
competition for water-ways and waterfront space, the need for public access
to the shore, the economic vitality of the waterfront, and the conservation of
waterfront biodiversity as natural resources have thus become increasingly
prominent issues in policies of urban development (Ansari, 2009; Avni &
Teschner, 2019; Niemann & Weber, 2013).
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3.4.1 Impacts of Urbanization on Urban Water-ways

The impact of urbanization on water-ways is multi-faceted and wide
ranging. Currently, it is quite difficult to find any urban waterway in a natural,
pristine state. Over the centuries, in most parts of the world, most urban water-
ways and their flow have been artificially shaped, channelled, diverted,
embanked or modified in other ways to serve human needs and purposes
(Edgeworth, 2011; lolin et al., 2011). The relationship between people and
water-ways, the function of these water-ways and their influence, the way
people thought of and perceived them has been ever changing throughout
history (Higgins et al., 2019; Maciukénaité & Povilaitien¢, 2013).

Historically, Water-ways have played a significant role in human
settlements, they were initially used as a source of food, water supply and for
transportation of goods and people, and later as a source of leisure and
recreation (Hae et al., 2017; Maciukénaité & Povilaitiené, 2013). Moreover,
many linkages between humans and water-ways have contributed to diverse
forms of culture.

Rivers, for example, have had a very strong value in spiritualism and
religion, the personalization of water as the source of life, of floods as sources
of fertility or as an intimidating, destructive force of Nature, the aesthetic
values of water, including the mirror effect of calm water surfaces or the
rhythm effect of moving, running water as well as their significant role as
fresh water resources (Wantzen et al., 2016). Rivers also played an important
as form dominants in cities and urban areas, connectors of cultural and
ecological landscapes, and special creators of the urban fabric (Mosler, 2021).

However, with rapid urbanization, these water-ways started to lose their
importance and were subject to ecological degradation to the extent that some
of them can no longer provide the ecological functions or services supporting
human well-being they once provided (Everard & Moggridge, 2012; Kenwick
et al., 2009) Most of these water-ways have been reduced to enable
development, to carry waste, and to supply drinking water. This phenomenon
isn’t confined to a particular geographic location, but one that is common to
most water-ways within areas subjected to urbanization.
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3.4.2 Conflicts of Economic, Social, and Ecological Oriented
Development Approaches

There are multiple ways of knowing an urban water-way which, in
turn, guide development decisions and shape policy interventions.
Understanding waterfront spaces as an environmental policy target suggests
a focus on conservation, restoration, and protection. Understanding them as
an economic policy target means focus on job creation, tax revenues, and
property values, while understanding them as a social equity policy target
suggests a focus on public access, public space, and environmental justice
(Wessells & Lejano, 2017). However, the problem is that most urban
waterfront development decisions often attempt to cast these framings in a
hierarchy of priorities when, in fact, the priority should be to combine all the
above (Niemann & Weber, 2013).

By nature, urban waterfronts are relatively uncontrolled spaces which
offer many opportunities for experience. Similarly, in a social sense too, urban
waterfronts are often sites of tensions and ongoing change (Stevens, 2009). In
its relation to its adjacent urban areas, urban waterfronts present a threshold,
a transitional space in between city, a man-made product and Water, a purely
natural element (Niemann & Weber, 2013). One of the major urban
transformations and interventions related to urban water-ways are waterfront
revitalization projects, which address more of the socio- economic aspects of
urban water-ways development decisions. Such projects emphasize
revitalization of waterfronts as an engine for economic vitality, open spaces,
recreation, and heritage preservation (Smardon, 2018).

However, most socio-economic oriented development approaches
rarely pay attention to designing these spaces to support biodiversity and other
ecosystem services where prioritization of certain services (particularly
transportation, infrastructure divisions, and other social/ cultural services)
have limited the urban waterfronts of many cities around the world to
accommodate other services such as habitat provision and storm protection
(Dyson & Yocom, 2015).
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3.4.3 Human Perceptions of Urban Water-ways and Waterfronts

“Perception” is defined as “the recognition, identification, and
interpretation of a semsation in order to form a mental representation”
(Schacter et al., 2011). According to Bell (2004), perception refers to “the
activity carried out by the brain by which we interpret what the senses receive.
It is not merely a factual reporting, but tends to be referenced to associations
and expectations already in the mind of the beholder”. For the purpose of this
research, perception generally refers to recognizing or becoming aware of
something through the senses (Flotemersch & Aho, 2021).

Human preference for water environments is ancient. Natural or built
open spaces close to water are among the most valued and preferred places
that are often remembered in detail as part of people’s person-scapes (Faggi
et al., 2013; Lasiewicz, 2019; Mishra et al., 2020; Pitt, 2018; White et al.,
2010). Possible explanations for this preference have been discussed by both
evolutionary-based theories of environmental preference (Appleton, 1975;
Kaplan & Kaplan, 1989; Ulrich, 1983; Wilson, 1984) and by socio-cultural-
based theories (Herzog et al., 2000; Tuan, 1974; Zube et al., 1982).

In discussing the relationship between urban water-ways, urban
waterfronts and human perceptions, meanings, and values of them, the most
important concepts to be emphasized are the feelings people associate with
these types of urban/ natural spaces and the values and meaning that underpin
their cognitive process, subsequently affects their perception of these
environments and ultimately their actions and behaviours within them (Faggi
et al., 2013; Jones et al., 2016; Woodward, 2001).

People’s perceptions of urban water-ways are shaped by prior
experiences within the space or based on their expectations of that space and
potential experiences within it. These experiences are influenced by many
factors that are either directly related to the physical and spatial characteristics
of urban water-ways and their environs or a product of individual experiences,
values, and meanings of nature and life in general (Flotemersch & Aho, 2021;
West et al., 2016). Therefore, to understand how people perceive urban water-
ways, how these perceptions affect their experience of Nature represented in
urban water-ways and waterfronts, and what they value in theses spaces, the

next section provides a review of key aspects that contribute to shaping human
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perceptions of urban water-ways and consequently urban waterfronts. These
aspects are categorized into two main categories. The first is physical aspects
which include natural/ locational characteristics and urban/spatial
characteristics and the second are socio-cognitive aspects, with each category
including a number of elements.

3.4.3.1 Physical Aspects of Human perceptions of Water-ways

From previous sections, it is evident that human perceptions of
water-ways are in part a product of people’s individual experiences,
satisfaction of life, value and meanings of the environment they live in.
However, the physical characteristics of water-ways also have a significant
impact on how people perceive water-ways as part of urban nature.

3.4.3.1.1 Natural and Locational Characteristics

Human physical and social activities are affected in certain ways by
nature and in the case of urban water-ways and waterfronts, by the presence
of water and its characteristics. Likewise, human activities affect the nature
of waterfront spaces by creating the urban space surrounding it.
Understanding the natural and locational characteristics of waterfront spaces,
along with the urban and spatial ones, have been directly linked to attempts at
understanding how humans perceive water-ways and waterfronts spaces, how
they experience them and what could affect that experience (Ansari, 2009).

A. Land and Water Form

Land and water forms are among the first characteristics that influence
human experiences and perceptions of urban water-ways and waterfront
spaces (Timur, 2013). Wrenn et al. (1983) categorized urban waterfronts
under five categories according to land-water relation as follows:

- Urban area located on a peninsula,
- Urban area located on a bay,
- Urban area located on banks of a river,

Urban area located on banks of intersecting rivers,

Urban area located on a large body of water.
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The first two categories represent coastal cities, while the latter three
represent inland ones. Cities that are located on peninsulas or small islands
are advantaged with longer waterfronts at a short distance from the city centre.
The same could be said of cities located on the banks of intersecting rivers,
estuaries and deltas, while cities that are located on linear shorelines, like
rivers, end up with large urban areas deep in the hinterland and away from the
waterfront (Ansari, 2009).

B. Waterway Topography

The configuration of the body of water in terms of shape, width, and
depth affects the nature of uses and activities possible around it as well as
their numbers (Ansari, 2009). Spatial perceptions of urban water-ways
depend on the scale of the water-way and its scale in comparison to the scale
of the city itself. In turn, it strongly influences the river's social role within the
city, the degree of integration within the urban fabric of the city, and the
degree to which it influences the city's form.

Most importantly, it influences human feelings which they associate to
the water-way and the waterfront. Particularly, feelings associated with
waterway’s width and the ratio between surrounding building’s heights and
river width in the waterfront spaces. Such as perceptions of “Closeness”,
“Connectedness”, “Closure”, and “Freedom” (Kondolf & Pinto, 2016).

For example, in narrow streams, the proximity of the opposite bank
makes it relatively easy for people to communicate across the river. In dense
urban settings, this sense of intimacy often produces vibrant public spaces on
both sides of the river (Kondolf & Pinto, 2016). As the width of the river
increases, typologies of social interactions between people on opposite banks
also changes; up to 15m, one can still be able to recognize other people or
activities on the other bank of the river (Figure ).
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Figure 6: The Relationship between River Width, (in Meters) and Two phenomena;
Perceptions of closeness to the other side and Types of Possible Uses.
Source: Adopted from (Kondolf & Pinto, 2016).

In rivers that are 50 to 200m wide, people can still be clearly visible, but
not distinguishable, the Chicago River and Seine River in Paris are good
examples of this case. Yet, being able to observe activities occurring on the
other side still gives vibrancy to the space. At greater distances, from about
200m and up, such as the Thames Riverfront in London, people blur, but the
motion of vehicles can still be recognizable (Kondolf & Pinto, 2016).

Figure 7: Typologies of social interactions on River Banks according to their Width.
A) Cheonggye-cheon stream in Seoul, B) Chicago Riverwalk C) Siene Plage, Paris, D) Thames
River, England. Source: (Photo A: (Krieger, 2014))- (Photo B : www.architectmagazine.com )-
(Photo C: www.npr.org )- (Photo D: www.greatruns.com).
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C. Biophilia Ratio, Biophilic Performances and Settings

Biophilia ratio and biophilic settings are among the most significant
aspects that shape people's perceptions of urban water-ways and their
environments, including the percentage and quality of green spaces, riparian
vegetation, and the waterway's banks composition and conditions.

1) Percentage and Quality of Green Spaces and Riparian Vegetation

As the heading suggests, this aspect is about the percentage and
quality of green spaces and vegetation. On the one hand, from an ecological
standpoint, the presence of vegetation along riparian areas can act as a buffer
between the water-way ecosystem and the surrounding environments
(Kenwick et al., 2009). On the other hand, from a socio-cultural standpoint,
the presence of vegetation and wildlife can make water-ways corridors seem
more “natural” and, thus, more appealing to the public (Gobster & Westphal,
2004). More natural vegetation can be a desirable ecological trait for water-
ways. However, given the potential for misaligned perceptions of what is
natural versus what is aesthetically pleasing, some studies reveal that the
public sometimes perceive excessive vegetation growth to be “untidy” and
aesthetically “unappealing” (Gabr, 2004; Hong et al., 2019).

Moreover, studies related to aesthetics and visual preferences of urban
waterfronts landscape reveal that in urban settings, people prefer natural
sceneries with what is termed “manicured nature” or “maintained nature”.
Other studies reveal that natural sceneries with buildings or other facets of
urbanization are also more preferred than those with extensive vegetation
(Gabr, 2004; Gobster & Westphal, 2004).

2) Water Quality, Configurations and Water Appearance

Water quality is another dimension that could affect human
perceptions of water-ways and waterfront spaces, as most recreational
activities presuppose good water quality (Low, 2008). With the increased
environmental awareness of the 1970s and 1980s and the introduction of new
protective laws, water quality is considered as one of the main factors
instigating the revival of urban waterfronts around the world (Ansari, 2009).
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Wrenn et al. (1983) stated that, “without clean water, not even the most
innovative and appealing projects will succeed in attracting people and
activities to the banks of a river or bay”. However, because humans have
strong emotional and physical connections to water in the environment, it is
only reasonable that they will have strong expectations of that environment
that must be related to visible features (West et al., 2016). Vision is also a
dominant component of people’s perceptions of their environments in general
(Zheng et al., 2020).

As such, most literature work on human perceptions of water
environments cite “Colour” and “Clarity” as the directly visible attributes that
strongly influence human perceptions of water quality (Artell et al., 2013,
Flotemersch & Aho, 2021; Smith et al., 1995; West et al., 2016). The colour
of water is a dominant feature in the perception of water quality. For example,
blue water is considered more aesthetically appealing than brown water
(Artell et al., 2013; West et al., 2016). Murky or turbid water is often
associated with water pollution, which affects people’s perceptions of risk or
safety. Similarly, clarity of water is another key factor in discussing
perceptions of water environments as it directly relates to the aesthetic
qualities of water environments (Ma, 2016).

Personal safety and healthy aquatic environments are the most common
issues related to this feature. However, most studies assert that perceived
water quality doesn't necessarily correlate to the actual health of aquatic
environments (Artell et al., 2013; Smith et al., 1995; West et al., 2016). This
means that people’s perceptions of water quality are highly tied to their visible
perceptions of water and doesn’t indicate the ecological conditions of water-
ways. Odour is another aspect that affect people’s perceptions of water
quality. It is one of the most common indicators of pollution. However, people
have varying sensitivities to odours (Pitt, 2019).

Another element that affects people’s perceptions of water quality is the
presence of floating plants, particularly algae. On the one hand, the presence
of algae is mostly listed as an indicator of poor water quality. On the other
hand, submerged vegetation can have a high aesthetic value (House &
Sangster, 1991; West et al., 2016).
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3.4.3.1.2 Urban and Spatial Characteristics

In most studies concerning urban waterfronts, the most discussed
aspect is the urban character of the waterfront or its adjacent areas (Ansari,
2009). Complexities of urban forms, both physical and functional, in
waterfront spaces are incorporated in nearly every policy framework for
waterfront development. However, the main focus of these frameworks is
often the multi-functionality of waterfront spaces (Bruttomesso, 2001).

Urban continuity is another dimension of spatial characteristics of
humans perceptions of waterfront spaces. Alexander et al. (1977)
recommended that urban areas adjacent to water-ways or water bodies should
be maintained as a common land with considerations of the type of water, the
density of the development along it, and the ecological condition of the water
body itself. Building on their work, Bruttomesso (2001) argued that the
composition of urban waterfronts, as a result of post-industrial activities of
urban waterfronts, could be highly fragmented. He suggested that any work
on the waterfront should unify those fragments both physically and
functionally.

Another aspect of human perceptions of urban waterfronts is the degree
of integration with water (Figure 7), which is generally discussed from two
perspectives; integration between the waterfront zone and the water body
itself, and integration between the city and the waterfront zone (Ansari, 2009),
both are discussed on functional and physical basis. The functional side is
discussed in the context of land uses and activities, which often overlap with
social aspects of human perceptions of urban waterfronts, while the physical
side is discussed in the context of accessibility and connectivity (Bruttomesso,
2001). Both sides will be discussed in a later section.

On the interface of waterfront zone -water relations, the highest degree
of integration is represented in increasing uses that are either water-dependent
or water-related (Ansari, 2009). On the other hand, achieving physical
integration between the city and the waterfront zone is apparently hard,
particularly when it comes to the continuity of street patterns and the
maintenance of building scales (Ansari, 2009).
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Figure 7:Typologies of Integration with water between urban waterfronts Constituents (Water,
Adjacent Urban Areas, and the Transitional Waterfront Zone). Source: (Ansari, 2009).

Krieger (2004) suggests that one way to improve the degree of
integration between the city and waterfront is to not visualize the waterfront
zone as an edge or a thin line that separates land from water. In accord with
this, Fisher (2004) suggests methods to enhance waterfront- city connections,
functionally, by creating waterfront spaces that draw people to the water edge
and visually by gradually decreasing buildings heights to allow more visual
access to the water.

A. Physical Character and Place Identity

Building density, building aesthetics, and building heights also affect
people’s perceptions of water-ways and their adjacent urban spaces
(Kothencz & Blaschke, 2017). Land use is another major factor that
contributes to shaping and influencing users’ experience and subsequently,
affects their perceptions and/or expectations of urban water-ways and
waterfronts (Timur, 2013).

Moreover, in most cities around the world, urban waterfronts are
characterized by surrounding iconic buildings which, on top of being
landmarks for the city, can also act as orientation points to which people
associate the waterfront and the water body itself. Other structures such as
bridges are also identified as orientation points as well as providing visual
access to the water body (Voélker & Kistemann, 2013).
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Place Identity is another contributor to shaping human perceptions of
urban spaces in general and urban water-ways and their environments in
particular. As these spaces are inherently significant parts of the urban fabric
of cities. Perceptions of Access, or users ability to access is another aspect
discussed by Klein et al. (2021) where the authors discussed people’s
perceptions of access to a particular place in relation to their sense of
belonging, association with others, and the activities they engage in while
being in this place.

B. Connectivity and Accessibility

In research on urban water-ways, the term “connectivity” is one that
comes up frequently. The term is a key concept in theoretical discourses
related to city-water relations (Ansari, 2009). Kondolf & Pinto (2016) assert
that connectivity can be social or physical, and that it has to do with
communication and movement of people, goods, and cultures that it played a
significant role in the historical development of urban settlements and cities.

However, the term has very different, sometimes conflicting,
connotations in the context. For example, river ecologists and hydrologists
use the term as an indicator of the health of riparian ecosystems and as a key
to managing landscapes for biological diversity (May, 2006) while urban
planners use it to refer to efforts of connecting residents and dwellers of urban
areas to their riverfronts. Their main concerns are making the river accessible
to people, linking the river visually and conceptually to the city, and providing
social and cultural attractions along the riverfront while environmental
(Hermida et al.,, 2019; Kondolf & Pinto, 2016). On the other hand,
philosophers talk of connectivity in describing the way humans come to
understand their place within their environmental context.

In some ways, these different connotations may overlap, but in others,
they come to conflict (May, 2006). Most contemporary design approaches to
urban waterfronts connectivity are opposed to the ecological and hydrological
notions, because they promote human interactions with the waterfront. Such
interactions may disrupt biophysical connectivity along the river and between
river and shore, because it depends on crossing the banks with roads and
bridges (Dyson & Yocom, 2015; May, 2006).
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Since this section of the research is concerned with social dimensions of
urban waterfronts, the term connectivity here will refer to aspects of “social
connectivity” of urban waterfronts which is concerned with the human
interactions between people and urban water-ways in their adjacent urban
spaces.

Figure 8: Diagram showing different typologies of connectivity to, along, and across an urban
stretch of a river, (Lateral connectivity in blue arrows, vertical connectivity in orange arrows,
and longitudinal connectivity in red). Source: author based on (Kondolf & Pinto, 2016).

In urban waterfronts, aspects of lateral, longitudinal and vertical
connectivity in social interactions (Figure 8), much as these of hydrological
connectivity of water-ways, are indicators of the degree of integration of these
places within the urban fabric. Certain urban activities may require a
combination of lateral, vertical, and longitudinal connectivity (Kondolf &
Pinto, 2016; May, 2006).

Longitudinal connectivity refers to connectivity along the course of the
rivers as routes for navigation and transportation of people and goods, which
diminished with the industrial revolution whereas lateral connectivity refers
to direct physical and visual access between cities and watercourses, which
might be hindered by highways, railroads, and bridges while vertical
connectivity refers to the vertical dimension of human connectivity with
water-ways..

Many uses occur on the top of the bank, such as contemplation, strolling,
or cycling along a riverside trail, while others depend on contact with the
water itself, such as swimming, diving, or kayaking, all of which presupposes
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good quality of water (Kondolf & Pinto, 2016). Therfore, connctivity of urban
waterfronts is most often related to aspects of accessibility.

3.4.3.2 Social and Coginitive Aspects of Human perceptions of Water-
ways and Waterfronts

This section provides a review of the social aspects that influence
people’s perceptions of water environments as it is evident that human
perceptions of water-ways are influenced by their experiences that in turn are
influenced by the cognitive processes that take place in the human mind to
recognize their surrounding environments and generate their emotions and
feelings about certain landscapes and settings.

3.4.3.2.1 Social Aspects

Gender, age, and education have been shown to influence
perceptions of water-ways. On one hand, studies reveal that younger people
are more likely to spend their time in outdoor spaces than elderly people,
whereas elderly people prefer to spend it indoors. Moreover, young people
who visit water environments are more likely to engage in passive activities,
such as dining, walking/ strolling, and cycling, as well as active ones, such as
water sportst. On the other hand, elderly people who visit the waterfront are
likely to engage in more passive activities that require sitting and/ or
observing the waterway (West et al., 2016).

Gender is also a key factor in the perceptions and use of urban water-
ways. For example, concerns about personal safety for women is paramount
as they highly affect women’s use and perceptions of such places
(Flotemersch & Aho, 2021). Narratives of places or people’s interpretations
of places is another aspect cited as a contributor to people™ perceptions and

! Passive and active activities in waterfronts, within this context, are categorized based on
the degree of interactions with water. For example, activities such as walking, cycling, and
dinning are considered passive activities as they don't necessarily require direct interaction
with the water. Whereas activities such as canoeing, kayaking, and other water sports are
considered active ones.
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use of specific spaces. These interpretations are influenced by both personal
experiences and socio-cultural constructs (Klein et al., 2021).

Frequency of use and familiarity with the water-way also affects
perceptions of water-ways and their environments (Pitt, 2019). Place-based
knowledge (i.e., social and cultural factors) was also reported as contributing
to perceptions of urban water-ways and their adjacent urban spaces. Place-
based knowledge generally refers to one’s experience with a place’s history,
environment, and culture.

3.4.3.2.2 Sensory Experience

The final dimension of how humans perceive and experience waterfront
spaces is Sensory Experience. People experience water environments in
multiple ways. For example, the surface of the water, when calm or stagnant,
has an extraordinary reflective capacity, this mirror effect of calm water gives
life to not only the buildings reflected on its surface but also to the whole
space while the vibrancy effect of moving water gives a sense of motion,
animism, and ultimately life (Figure 9). Other biophilic qualities include
sensory stimulation of the five senses, people can directly see the water, be
able to touch it, if direct physical access is allowed, hear the sounds of moving
water, smell it, or just breathe in the cool air over the water surface (Dutta &

Sarkar, 2020; Timur, 2013; Volker & Kistemann, 2011, 2013).
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Figure 9: Right: The Mirror Effect of Calm Water, Left: The Vibrancy effect of Running Water.
Source: (Timur, 2013).

Similarly, sounds of the water crashing against stones, the wind or
aquatic birds give sense and significance to space and allow users to
effectively identify the waterfront’s environment and convert them from a

visual experience into a cognitive landscape recognition process with
53



CHAPTER 3: Biophilic Perceptions of Urban Water-ways and Waterfronts

familiarity (White et al., 2010). Therefore, the sensorial experience of the
waterfronts is not complete without the human perception of its identifying
elements. Hence, encouraging multisensory experiences of waterfronts spaces
helps educate people about the heritage and cultural value of the area as well
as the ecological value of these natural spaces, through deeply connecting
them with the waterfront (Faggi et al., 2013; Nayan et al., 2020; White et al.,
2010).

3.5 Biophilic Elements, Attributes, and Indicators in Urban
Water-ways and Waterfronts

As discussed previously, aspects of human well-being in urban
waterfronts prove to include the experience of Nature (Volker & Kistemann,
2011, 2013; Yocom et al., 2016) as well as other more common targeted
development aspects, such as recreation, social cohesion, and economic
vitality. The research recognizes that while Nature is everywhere, not all
aspects of it are beneficial or attractive. Therefore, the research focus on
aspects of utilizing urban water-ways, and consequently urban waterfronts, to
enhance human health and overall well-being. Within this context, to serve
the main purpose of the research, an evaluation criterion of biophilic
indicators in urban waterfronts was developed to guide analysis of selected
case studies in analytical and empirical parts.

The selection of the final study indicators was based on feasibility of
measurement and relevance within the waterfront context, within “Biophilic
Design and Urbanism” patterns and under their principles. For example, some
items were excluded due to their focus on building scale more than city scale
or because they were variations on other more suitable items. Other items that
apply across scales were included with a description of each indicator with
considerations to its relevancy within the research context. The chosen items
were then categorized under the guidelines and principles for the approach of
“Biophilic Urbanism”.
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Table 4: Biophilic Attributes and Indicators in Urban Waterways and Waterfronts. Source: Author.

Element Atrribute Indicator
Biophilia Ratio, Biophilic | Biophilic Infrastructure and Management. Number and percentage of Green spaces, with consideration to its quality, conditions, and public access to these
@ Perf_ormances and spaces.
é Settings. Vegetation along riparian areas, local flora, fauna.
< Water quality, water configurations, and water appearances.
D - Biomorphic shapes and patterns. Biomorphic shapes and forms inspired from Nature.
2 Using Natural Materials.
o - Performances that celebrate Nature. Festivals, sports, and activities that celebrate proximity to water.
Sensory Experience - Planning and design for built environments Prospect and Refuge: offering a secure and protected setting and the capacity to discern distant objects and habitats
that invoke sensory stimuli based on human and horizons.
2 evolutionary adaptations to the natural Enticement and Mystery: Enticement fosters curiosity which reflects the human need for exploration, discovery, and
8 environment. creativit. The diversity in the physical design to create the opportunity to observe the different things.
< Mental peace and security: personal safety within the waterfront.
% Thermal comfort and airflow: People seek both physical and psychological comfort (e.g. shade and exposure to the sun,
c a breath of fresh air, shelter from elements).
é” Security and safety in the waterfront.
-g - Enhance Experience of Nature.
(9]
- Place -Based Knowledge. Evironmental. Historical, and Cultural Literacy on the waterfront.
- Social (Logtiudinal, lateral, and vertical Traffic and Pedestrian volumes on waterfront.
connectivity). Physical, visual and material access to water.
Navigation and wayfinding. Signages and wayfinding infrastructure.
2— o Transportation and Accessibility. Number of transportation modes available in the area.
- Conneqtlyl_ty and Inclusive access to diverse user groups.
s Accessibility
‘D
5 Land uses and Physical Character. The number of water-dependent and related activities compared to non-dependent water activities.

Emotional, Cultural, ecological and historical
attachments to place.

The Number of Cultural and historical facilities on the waterfront.
Unique place Identity.
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Conclusion

The quest for sustainability has been a global one for years and will
continue to be for many to come. As presented in this chapter, mounting
evidence suggests that achieving long-term sustainability isn’t possible
without fostering human- Nature connections and establishing strong
attachments for the ecology, culture and history of places to guide stewardship
for the environment.

This chapter presented an overview of typologies, scales and elements
of biophilic urbanism and laid the foundation for the evaluation criteria of
selected case studies in the upcoming analytical and empirical parts with an
emphasis on urban water-ways as natural features. In this regard, the next part
will provide a series of case studies analyzed and evaluated according to the
evaluation criteria set in this chapter under the main themes presented
previously; Biophilia ratio and Biophilic performances and settings, Sensory
Experience, Connectivity and accessibility, and Physical character and place
identity. The main purpose of presenting these studies is to explore biophilic
indicators in urban development projects related to water-ways (Urban
Waterfront Development) and to develop a set evaluation criterion to guide
the analytical study of Cairo’s central area Waterfront in Egypt.
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CHAPTER 4: Adopting Biophilic Urbanism in Urban Water-ways Projects

Introduction

Recognizing the strategic value of urban water-ways and with mounting
scientific evidence supporting the idea that urban water-ways are positive
amenities for urban quality of life, cities are seeking new ways to harness
potential benefits that inland water-ways can provide for their residents and
dwellers (Beatley, 2011; Timur, 2013).

Based on literature work explored in the first part of this study, The
degree of integration of urban water-ways within the urban fabric of their
cities is an indicator of their role within their respective immediate
surroundings, communities and ultimately cities. They give an insight into the
values and meanings people hold for these water bodies, whether they
perceive them as places of refuge, a part of their history, or a mean for
generating economic prosperity. It also shows how willing the people are to
advocate for these natural elements within their communities.

Within this context, this chapter sets out to illustrate the adaptation of
biophilic urbanism metrics and principles in development projects related to
urban water-ways and/or urban waterfronts. A number of international cases
are selected, reviewed, and analysed in depth, using Biophilic indices to
investigate planning, designing and implementation processes of these
projects, evaluate the outcomes and impacts of such projects compared to
their original set goals, and finally pinpoint key points that contributed to the
success of these projects. The purpose of this chapter is to explore biophilic
indicators in these widely model urban water-ways development projects and
to use these indices as an evaluation criterion in the following part (Empirical
part) for the Nile Waterfront in selected study area in Egypt.

4.1 Criteria for Selection of Case Studies and Methods of Data
Collection

Since the approach of "Biophilic Urbanism™ is relatively new, its
application is yet to be mainstreamed. However, the potential benefits derived
from the application of this approach are increasingly being recognized by
global cities. For the purpose of this research, the basic premise of the
selection of case studies was presenting international case studies
demonstrating the application of biophilic urbanism in relation to integration
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of water-ways as urban Nature in the built environment with emphasis on the
impacts of such projects rather than the scale/ typology of the water-way
itself,

Within this context, the set criteria for the selection of case studies was
primarily presenting pilot projects and bench-marking case-studies for the
application of biophilic urbanism in urban development projects along urban
water-ways in which the development of the water-way was a catalyst for
urban transformation of selected case studies. Descriptive, analytical and
comparative methods were applied where selected case studies are
qualitatively described, reviewed, and evaluated using ecological, social and
functional/physical characteristics under the guidelines and principles of
biophilic urbanism according to a set of factors listed as the following:

1. Different typologies of urban water-ways with different scales in
comparison to the scale of the city itself.

2. The proximity of the selected case study location to the CBD area of a
global city, as these sites are often subjected to heavy urban development
projects with compact urban densities.

3. Selected case studies to be within global cities with compact urban area
and high population density, different geographical locations and country
classification of selected cities were also taken into consideration.

4. Availability of references and information resources. For this purpose,
only completed large-scale urban development projects in relation to
urban water-ways were considered in this study.

Methods of Data collection included a literature review. Data sources
included a review of documents and reports produced by international
organizations (e.g., World Bank Group, GIZ), governmental agencies and
authorities involved in each case, and research institutions available on the
internet. Satellite images produced by Google Earth were also utilized when
needed. The data was then reviewed and analyzed using ecological, social,
and functional/physical characteristics.
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4.2 Cheonggye-cheon River Restoration, Seoul, South Korea
4.2.1 Context and Background

Seoul is one of the world’s largest cities and is home to more than 10
million residents, which accounts for almost one-fifth of the country’s
population (Lee & Anderson, 2014). In 1932, The Joseon Dynasty (Modern
day South Korea) was established with Hanyang (the current CBD area of
Seoul) as its capital and in the middle of it flowed Cheonggye-cheon from
west to east with a total length of 10.9 Km (Kim & Han, 2012; Ryu & Kwon,
2016). However, after the Korean War, the river turned to a sewage disposal
site with the establishment of a massive refugee camp along its banks (Jung

& G
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Figure 10: Cheonggye Cheon Stream in the heart of Seoul’s CBD Area.
Source: ( Lee, 2006).

In the late 1950s, Seoul Metropolitan Government (SMG) was facing
more persistent problems due to the rapidly increasing population of Seoul,
including traffic congestion, which eventually led to a complete coverage of
the river with a 6 km long road and then by a 16m wide elevated expressway
that served as the main artery for transportation and logistics in downtown
Seoul with more than 170,000 vehicles running the Cheongyecheon elevated
expressway on a daily basis (GIZ, 2011; World Bank, 2015a).
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Figure 11: Left: Refugee Camps and Shanty houses along Cheonggye-cheon in 1965. Right:
Cheonggye-cheon Elevated Highway Under Construction in 1968. Source: (GlZ, 2011).

In 1992, a study conducted by The Korean Society of Civil Engineering
revealed that more than 20% of the highway structures were deteriorated and
a serious repair work was in need (Cervero, 2010). During the same time
period, the decline in the downtown area of Seoul was gaining more public
attention. With the city in a stage of transition, shifting from an industrialized
city to a post- or neo-developmental city, environmental and cultural issues
were the main priorities of the national urban agenda (World Bank, 2015a).

Therefore, in 2003, the Seoul Metropolitan Government (SMG) decided
to bring back the buried river to life and reclaim its historical position for the
first time in 47 years. The project symbolized a paradigm shift in national
urban development approaches from development oriented to environment
oriented where Nature and people can coexist (Hwang, 2005; Jeon & Kang,
2019).

Before the restoration of the river, the downtown area in Seoul was
continuously changing. The economic shift of the country was affecting the
economic development of the downtown area. However, any plans for the
development of the CBD area was faced by the challenges of the existing
expressway (World Bank, 2015a). Within this context, the main objectives if
the restoration of Cheonggye Cheon were; restoring the environment,
preserving cultural heritage, balancing economic growth within the city, and
enhancing safety (Hwang, 2005; Kim, 2017; Lee, 2006).
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4.2.2 Planning Process, Scoping, Governance, and Implementation

In the late 1990s, the idea of Cheong Gye Cheon Restoration was first
initiated by academic scholars and environmental activists. However, it was
deemed as too ambitious and beyond the Seoul’s local government (Byun et
al., 2016; World Bank, 2015a). In the 2000s, the idea of Cheong-gye-Cheon
restoration was materialized when, then-mayoral candidate Lee Myung-bak
and later appointed seventh president of South Korea, pledged the restoration
of the river as his political campaign's main priority (Lee, 2006; Lim, Kim,
Potter, & Bae, 2013).

To facilitate the restoration plans, Seoul Metropolitan Government
(SMG) formed a collaborative network of citizens, experts, and interested
parties to ensure effective management of construction and conflict
resolution. It consisted of the Cheonggye-cheon Restoration Project
Headquarters, which was in charge of project execution and implementation,
The Cheonggye-cheon Citizens Committee, which served as the review
board, gathered public opinion and promoted the project, and The
Cheonggye-cheon Research Group, which was responsible for research and
establishing a comprehensive plan for the project (Byun et al., 2016; Jung &
Yi, 2017; Kim, 2017).

4.2.3 Key findings: Biophilic Indicators in Cheonggye-cheon

The main goal of the project was to restore Cheonggye-cheon as a
human-environmental friendly space with a waterfront and promenades along
the banks of the natural stream in the heart of the heavily urbanized and
deteriorated CBD (Hwang, 2005). There were 3 major axes to confer diversity
on the restored areas (Figure 12); Zone A (History-Urban), Zone B (Urban-
Nature), and Zone C (Nature), starting from Upstream to Downstream
respectively (Jung & Yi, 2017; Kim, 2017).

Based on the design concept of the restored river, it can be safely said
that the project reflected the innate human need for nature and simultaneously
the need for sustaining healthy ecosystems within a dense urban built
environment. The following section highlight key findings regarding adopting
"Biophilic Urbanism" guidelines and the previously set evaluation criterion
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in the restoration of Cheonggye-cheon River and subsequently in urban
regeneration of the Seoul’s central area, drawing from the case study
description presented above.

Upstream Downstream

Preferable
e
Zone (A) Zone (B) Zone (C)
Urban Urban-Nature Nature

Figure 12: The Three Zones of the Restored Cheonggye Cheon. Left: Urban Zone, Middle:
Urban-Nature Zone, Right: Nature Zone. Source: (Jung & Yi, 2017) with modifications by
Author.

4.2.3.1 Biophilia Ratio, Biophilic Performances and Settings

The transformation of Cheonggye-cheon to a linear park with green
spaces and vegetation set a prime example of utilization of natural features as
a response mechanism to urban challenges, especially in a very dense urban
area such as the CBD area. Some of the biophilic performances that occur in
the space include observing flora and fauna, ecosystem classes, and paddling
in water (Lee, Lee, Choi, Yoon, & Hart, 2014).

Figure 13: Public Access to the restored Cheonggycheon in multiple design inteventions
Source: (Krieger, 2017).
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4.2.3.2 Sensory Experience

Water proximity, visual and physical access to Nature, number of
water touch points, and vegetation and green areas along the restored river
indicate a high level of experience of nature. This is manifested in increased
number of visitors, local residents and dwellers as well as foreigners, to the
area. Another indicator is the high visitor satisfaction levels, according to a
survey conducted by Seoul Metropolitan Government (Amirtahmasebi et al.,
2013).

One of the significant benefits of the Cheonggye-cheon restoration was
increasing citizens’ awareness of the value of natural environment according
to a survey conducted by Seoul Metropolitan Government confirming that the
citizens of Seoul placed a higher value on the natural environment after
experiencing the restored Cheonggye-cheon (Seoul Development Institute,
2014).

Figure 14: Water Proximity and Physical and Visual Access to the Restored River. Source:
(Krieger, 2017).

4.2.3.3 Connectivity and Accessibility

Floating population in the Cheonggye-cheon area recorded a significant
increase on weekdays and weekends, indicating that citizens visit the stream
often in their daily life (World Bank, 2015a). In terms of ecological
connectivity, the restored ecosystem of the river witnessed an increase in
overall biodiversity ( Figure 15). Decreased (UHI), decreased noise and air
pollution is also a significant indicator of improvement in environmental
qualities in the area. The design also encourages using natural materials
(Figure 16) like natural stones that bridge both banks and within the river

67



CHAPTER 4: Adopting Biophilic Urbanism in Urban Water-ways Projects

course to provide pedestrian bridges, provide habitat for birds and aquatic life,
and, regulate water speed (Amirtahmasebi et al., 2013).

Figure 15: Vegetation and Green areas on Both  Figure 16: Natural Stones in Areas of slower or
Banks of the River. still water to support bidiversity an aquatic life.
Source: www.landscapeperformance.org Source: www.landscapeperformance.org

In parallel with the restoration project, Seoul government invested in
renovating its public transport system as a part of its shift towards a mass
transit-oriented policy. The improvements included integration of bus system
and metro-rail system through physical routes and fare system integration
(GlZ, 2011). Pedestrian access was also improved with the demolition of the
expressway and narrowing down the width of the road. Pedestrian pathways
and walkways along the river were increased, including around 22 vehicular
and pedestrian bridges constructed or relocated to improve accessibility
(Kang & Cervero, 2009).

4.2.3.4 Physical Character and Place Identity

The most striking change in land use was that of demolishing the
expressway to uncover the river and create a new green space in the heart of
the city’s historical CBD area (Amirtahmasebi et al., 2013). Prior to the
demolition of the expressway, the areas on both sides of it were occupied by
a wide road flanked by private owned land plots and buildings, this
represented an obstacle as bigger width was needed to create space for the
stream flow, pedestrian walkways and to ensure flood control safety
standards.
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To ensure sufficient width, the city had to buy the land from the owners
of private properties in the vicinity. The Seoul Municipality horizontally
secured public space while allowing more vertical developments (Seoul
Development Institute, 2014). With the completion of the project, changes in
land use were most notable in land plot uses; new building’s construction,
renovating of existing buildings and an increase in redevelopment projects
permits that were laid dormant in the years prior to the restoration project
(Limetal., 2013).

Figure 17: Cheonggye Cheon Before and After Restoration. Left: Before July 2003;
Right: After October 2005: Source: ( Kim & Han, 2012).

With the objective of a balance between preservation of the past and
accommodating new land uses in mind, the Seoul Municipality set a principle
to preserve all the heritage items excavated during the construction
(Amirtahmasebi et al., 2013). A 600 years old Korean artefacts were
excavated with the river, historical bridges were restored into their original
state and location when available. The restored river now witnesses cultural
events such as the lotus lantern festival, the Cheonggye-cheon festival, public
artwork and marathons (Beatley, 2011; Cervero, 2010; Timur, 2013; World
Bank, 2015a).

The Seoul Government also constructed cultural and historical facilities
such as the Cheonggye-cheon Museum and The Cheonggye-cheon Shack
Experience Center to document the history of the stream and its area, enhance
people’s experience of the new open green space in the city’s central area and
foster cultural and emotional attachments to the place.(Seoul Development
Institute, 2014).
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Figure 18: Cultural Events on the Restored River. Source: (Seoul Metropolitan Government,
2009; Timur, 2013).

4.3 Singapore River, Singapore
4.3.1 Context and Background

In 1819, the city-state of Singapore was established as a trading post for
the British Empire. It has a total land area of 716.2 Km2 and is located on the
southern tip of the Malay Peninsula, with a population of 5.4 million people.
Since its independence, the city has been in a state of constant transformation
in its quest to be a global city (Chang et al., 2004).

The Singapore River, located strategically within Singapore’s historical
central area (The Golden Shoe District) was at that time the focal point of a
flourishing centre for trade and commerce. Ultimately, the river centrality for
Singapore’s trade resulted in the degeneration of its physical conditions. The
River was choked with trading bumboats that polluted the water and was used
for waste disposal (Amirtanmasebi et al., 2013; Chan & Kiang, 2004).
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$ = :
Figure 19: Singapore River in the mid- Figure 20: Singapore River in 1800s.
1990s. Source: (Chan & Kiang, 2004). Source: https://www.straitstimes.com.

In the 1970s, began the 10 years state-led ecological clean-up of
Singapore River to be redeveloped as the new ecological and economic face
of Singapore. The ecological clean-up was a result of environmental concerns
and the government’s interests in shifting the role of the river from a working
river to that of a recreational waterfront (Chang & Huang, 2005; Jingyao,
2010). It also involved resettlement of about 26,000 families into public
housing and relocation of small industries and backyard trades (World Bank,
2015b).

In 1985, with these objectives in mind, the government, namely, The
Urban Redevelopment Authority (URA) embarked on developing a plan for
conservation and revitalization of the Singapore River district, the
development plans involved the clearing of vacant and dilapidated buildings
in several areas and construction of additional infrastructure such as new river
walls, roads, bridges, and pedestrian promenades on both banks of the river
also had to be planned and constructed to support new developments
(Amirtahmasebi et al., 2013; Low, 2008).

4.3.2 Planning Process, Scoping, Governance, and Implementation

In 1994, The Singapore River Concept Plan identified and divided the
area into Three distinctive development subzones; Boat Quay, Clarke Quay
and Robertson Quay (Figure 21), based on the historical and architectural
background of each zone (Chan & Kiang, 2004). The main imperative
objectives of the development plan were to make the river an exciting water
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edge corridor, capitalizing on the waterfront resources and to conserve the
unique historical characters of the area (Low, 2008).
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Figure 21: Singapore River and its Three Subzones of Development.
Source: (Chang et al., 2004).
Urban planning and design guidelines were stipulated by the URA to
regulate development of these distinctive waterfront zones while aiming for
preservation of historic fabric around each zone, integrated conservation and
establishing appropriate activities along the river banks. (Low, 2008). By
1999, a 15-meter-wide continuous riverfront promenade connecting the three
zones was completed, three new pedestrian bridges have been implemented
along the river as well as restoration of historic bridges (World Bank, 2015b).

Urban Redevelopment Authority (URA) had the key role in the planning
and implementation processes during all phases of the project. This role
entailed detailed coordination with a number of public and private sector
stakeholders in all processes, such as deciding which trees to be planted on
the promenade and in what number (Low, 2008). Prior to the publishing of
development plans in1994, a public exhibition was held to collect public
views regarding the development plans and was also actively engaging the
private sector through public exhibitions and consultations. The Government
Land Sales Programme was a key planning mechanism that allowed for the
structural redevelopment of inner-city precincts and unlocked the real estate
development potential it represented (Amirtahmasebi et al., 2013; Low,
2008).
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In this sense, the development of Singapore river was the fruit of public
and private collaboration with the government demonstrating its commitment
to urban revitalization through extensive upfront investment in
infrastructures. This effort was followed by publicity and consultations with
the people and the private sector. This collaborative approach helped the
government realize the vision laid out for the Singapore River waterfront as
“an exciting activity corridor that capitalizes on the river frontage and reflects
the unique historical character of the area” (Amirtahmasebi et al., 2013).

4.3.3 Key findings: Biophilic Indicators in Singapore River

The development project for Singapore river, initiated and led by the
government, transformed the river from a polluted water-way to a green and
clean landscape (Figure 22), created an appropriate environment to generate
economic development as well as a place for people’s leisure and recreation.

Figure 22: Singapore River before and after Regeneration. Source: (Wang, 2010).

4.3.3.1 Biophilia Ratio, Biophilic Performances and Settings

Environmentally, the improvements following the ecological clean-up
were of great importance. Aquatic life has returned to the river and the river
now hosts various water-based activities such as rowing events and festivals
(Yuen, 2013). Moreover, to offer variety, and also a unique sense of place for
each zone of the River, Urban Redevelopment Authority (URA) encouraged
private developers to landscape the stretches of promenade fronting their
developments, according to pre-stipulated design guidelines (Jingyao, 2010).
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Furthermore, URA has introduced a series of giant environmental
mitigation mechanisms that imitate natural elements “lilypads”, “blue bells”,
and “angels” to help cool the streets, maximize the waterfront experience and
create a private zone for diners. Although installation of these features didn’t
go without criticism of being insensitive to local historical identity of the
waterfront, they definitely add a unique sense of place for the waterfront
(Chang & Huang, 2011; Jingyao, 2010; Low, 2008).

Figure 23: Giant Lilypadson Singapore River in Daytime and Night time.
Source: www.singaporeguidebook.com.

4.3.3.2 Sensory Experience

To help improve people’s experience of waterfront in Singapore river,
Urban Redevelopment Authority collaborated with Singapore Tourism Board
(STB) and the National Heritage Board to encourage the installation of public
art in outdoor public areas (Low, 2008). Such popular sculpture installations
as those of the People of the River, Kucinta Cats (A type of Native cats found
in Singapore), River Merchants, and the Boys Jumping into the River (Figure
24) lend a sense of identity to different nodes on the riverfront and emphasize
local identity of th city (Chang et al., 2004).

The river sculptures serve as tourist attractions and educational sources
for local students. Through such interactions with arts, new ‘Practice of
Memories” will be created, thus deepening place meanings and attachments
for people (Chang & Huang, 2005). The private sector is also actively
involved in various schemes ranging from “Arts-Experience” at Riverside
Point in Boat Quay to weekend flea markets and traditional Chinese operas at
Clarke Quay (Chang & Huang, 2005).
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Moreover, URA collaborates with the Singapore Tourism Board to
coordinate the provision of night lighting along the Singapore River’s banks.
These guidelines help enhance the overall harmony of the river promenades
and improve users experience of the waterfront.

% e L.ﬁwy—v-.,-‘
Figure 24: Examples of Public Art and Sculptures on Singapore River Waterfront.
Source: www.publicarttrust.sg.

In addition, other uses such as festivals and large-scale signature events
are encouraged to develop a sense of identity for the Riverfront and enhance
the waterfront ambience (Chang & Huang, 2005; Jingyao, 2010; Low, 2008).
The river waterfront is also home to important cultural institutions; the Asian
Civilizations Museum (at Boat Quay), the Singapore Repertory Theatre (at
Robertson Quay), the Victoria Theatre and Concert Hall adjacent to the
museum, and the Esplanade Theatres on the Bay (Chang & Huang, 2005).
The presence of these cultural and historical facilities increase historical and
cultural literacy of the riverfront and place attachments.
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4.3.3.3 Connectivity and Accessibility

Spatially, a good part of the enhanced pedestrian flow is attributed to
improved longitudinal and lateral connectivity because of the continuous
riverside promenade. Since its completion in 1999, people can now walk
along the river’s full length without interruption and cross the river at intervals
of about 270 meters. Although, the river’s longitudinal connectivity as
transportation route was sacrificed in favour of transforming the river into a
public space for leisure and recreation (Low, 2008). In addition, pedestrian
and vehicular access, both along and across the River, were also enhanced.
River boat landing points were constructed as the Singapore River’s historic
river walls were reinforced and restored (Amirtahmasebi et al., 2013).
Moreover, an Underground Pedestrian Network plan was implemented to
support the on-ground pedestrian network and provide a direct connection to
Rapid Transit System Stations (URA, 2019).

4.3.3.4 Physical Character and Place Identity

Transformations in land use were primarily in form of relocation of
small industries and families to capitalize on the area adjacent to the river.
The emphasis was on the mix of developments, with 20% residential
development and 80% commercial use. To ensure activities by the riverfront,
the government, led by (URA) imposes restrictions which only allows
commercial use at the ground level (Jingyao, 2010). The 1994 development
plan identified three subzones for development, each with distinctive
development theme (Yuen, 2013).

Table 5: Singapore River Planning Area and its Three Subzones development Source:(Yuen, 2013).

Sub Zone Thematic development

Boat Quay Commercial entertainment district with riverside entertainment
area, outdoor cafes, historic views, tree-lined promenades.
Clarke Quay | Riverside festival village of conserved shophouses and new
developments offering traditional food and crafts, river rides,
fringe theatre, eating houses.

Robertson Residential district with new condominiums, service apartments
Quay and hotels located amidst historic warehouses

76



CHAPTER 4: Adopting Biophilic Urbanism in Urban Water-ways Projects

The redevelopment of the Singapore River has introduced many new
activities to the waterfront, inevitably affecting the way in which people relate
to it and where new place meanings are created through a strategic reworking
of activities and memories associated with the site (Chang & Huang, 2011).

However, recent studies of the case of Singapore River’s development
had revealed that the waterfront development had rendered certain activities,
people and memories of places invisible, replaced by other landscape
elements and their associative, distinctive yet foreign identities (Chang &
Huang, 2005, 2011). In terms of buildings™ heights, buildings fronting the
promenade were allowed a maximum height of only four stories, while these
set back from the water were allowed to be as high as 10 stories. (URA, 2019).

Figure 25: Buildings heights guidelines stipulated to ensure visual access to the River. Source:
https://www.newlaunchonline.com.sg. Retrieved January 09, 2020.

Land sales for new residential and commercial developments were also
launched as catalysts to seed developments along different parts of the river.
In order to ensure successful sales and subsequent development of sites, the
URA incorporated feedback through consultations with the private sector
(Amirtahmasebi et al., 2013; World Bank, 2015b).

77


https://www.newlaunchonline.com.sg/

CHAPTER 4: Adopting Biophilic Urbanism in Urban Water-ways Projects

4.4 Chicago River-Walk, Chicago, USA
4.4.1 Context and Background

In many ways, the main branch of the Chicago River has a long history
that mirrors the development of the city of Chicago itself. As early as the
1600s the river was a major trade route (Chesla, 2017). Later, during the early
1900s, the working waterfront along the Chicago River was heavily focused
on industry and commerce. With the disappearance of factories and industrial
facilities, the public started demanding the riverfront to be reclaimed as a
recreational amenity for the city’s residents and visitors (Blair, 2015; City of
Chicago, 2018).

Although the idea of a Riverwalk was included in Burnham’s 1909 Plan
of Chicago which included proposals for a multi-level roadway along the river
as well as a river promenade. Given the river's high levels of pollution,
embracing the river for recreation seemed impossible (City of Chicago, 2018).

Figure 27: Burnham’s proposal for Riverwalk Figure 26: Wacker Drive, a multi-level
in his1909 Plan of Chicago. Source: (Chesla, roadway constructed along the Chicago
2017). River in the 1920s. Source: (Chesla, 2017).

Although the area has been referred to as the Riverwalk for many years,
the path was interrupted by each crossing street, people had to cross to the
other section and descend to the lower-level along the river via stairs located
adjacent to bridge infrastructure, thus rendering the river inaccessible to
certain user groups (i.e., people with disabilities and elderly people)(Blair,
2015; Chesla, 2017).
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4.4.2 Planning Process, Scoping, Governance, and Implementation

Four groups of objectives were identified; economic, cultural,
recreational, and ecological. The economic objectives were focused on the
ability of the Riverwalk to generate revenues. The cultural objectives were
intended to bring people together. The recreational objectives were focused
on giving users different ways to enjoy the river, while the ecological
objectives were intended to improve the health of the ecosystem and minimize
the detrimental aspects of construction (Hellenthal & Gross, 2016).

Located in the heart of downtown Chicago, the Riverwalk is composed
of six blocks, each defined by bridges at either end. In order to establish new
connections to the river and enrich people’s life, each block was designed to
provide diverse programs through changes in shape and form (Chesla, 2017).
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Figure 28: The Six blocks of Chicago Riverwalk. Source: (Hsieh et al.,

The Marina Plaza: It consists of restaurants and outdoor seating areas to
provide views of vibrant life on the river.

The Cove: It is the intermediate zone between land and water with concrete
benches and beach grasses. It provides physical connections to the water
through Kayak rentals and boat dockings.

The River Theater: A block-side amphitheater-like staircase linking Upper
Wacker and the Riverwalk with an accessibility ramp.

The Water Plaza: It is a space of water feature as splash pad for children and
families to engage with water at the river's edge.
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The Jetty: It contains terraces and floating wetlands. It offers opportunities
for interactive learning about the ecology of the river, including fishing and
identifying native plants.

The Boardwalk: It is an accessible walkway access to Lake Street.

Figure 29: The Six blocks of Chicago Riverwalk, from Top left to Bottom right; The
Marina Plaza, The Cove, The River Theater, The Water Plaza, The Jetty, and The
Boardwalk. Source: (Hsieh et al., 2018).
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4.4.3 Key findings: Biophilic Indicators in Chicago Riverwalk

The goal of the project was to provide an area for Chicago’s residents
and dwellers to connect with nature in the heart of the city and to reclaim the
Chicago River for the ecological, recreational, and economic benefit of the
city. The Chicago Riverwalk represents a transformation of a series of barren
concrete arcades along the Chicago River into a series of vibrant waterfront
public spaces (Chicago Department of Zoning and Planning & Chicago
Department of Transportation, 2009).

4.4.3.1 Biophilia Ratio, Biophilic Performances and Settings

For example, The Jetty fosters interactions with the river and the
floating wetlands and supports activities like fishing and observing ecological
processes and water movement. The area is provided with etched markings
on stainless steel pylons to visually indicate the water level for visitors. The
floating wetlands provide shelter for fish from river currents and boat activity,
they are designed to improve water quality and provide aquatic habitat.
Further, the design had to account for the river’s annual flood dynamics of
nearly seven vertical feet (Hanson et al., 2019; Hsieh et al., 2018).

4.4.3.2 Sensory Experience

The distinct programs and forms of each typological space allow for
diverse experiences on the river. The Riverwalk offer a variety of water
dependent and water-related activities such as kayaking, canoeing, boat
dockings, and observing water levels and water movement as well as other
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recreational activities like relaxing, strolling, and dining, thus improving
people’s experience of the waterfront (Chesla, 2017).

Figure 31: Different typologies of activities possible on the Chicago riverwalk.
Source: www.choosechicago.com.

Moreover, to give users a feeling of being closer to nature and to allow
water to flow behind the under-bridges, steel gratings that span from the
under-bridges to the adjacent rooms at each end have been installed. At the
same time, design materials, details, and repeated forms provide visual
cohesion along the entire length of the project, including paving materials and
lighting solutions (Hanson et al., 2019).

4.4.3.3 Connectivity and Accessibility

The Riverwalk provides an uninterrupted continuous path for the
city’s residents and dwellers. The number of access points, water taxis and
boat operations were increased. Moreover, a series of vertical access
improvements comprised of universally accessible ramps and elevators were
implemented to provide access to all people, and to improve the function and
commercial viability of the Riverwalk (Chesla, 2017).
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4.4.3.4 Physical Character and Place Identity

The Chicago Main Branch Riverwalk is comprised of four distinct
areas, each has its own character and function. These areas can be
programmed and marketed as distinct districts to attract public access and
support commercial functions. These districts are; The Confluence, The
Arcade District, The Civic District, and The Market District (Chicago
Department of Zoning and Planning & Chicago Department of Transportation,
2009).
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Figure 32: The Four distinctive Districts of Chicago River main branch.
Source: www.landscapeperformance.org

The project also helps emphasize the distinctive architectural identity
and character of the waterfront and foster cultural and historical attachments
to the river and its waterfront through specialized architectural tours provided
by the Bridgehouse Museum and the Chicago Architectural Centre where
visitors can have special tours to observe Chicago’s famous bridges.

Figure 33: Specialized Architectural Boat Tours. Source: (Chesla, 2017).
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4.5 Comparative Analysis of Case Studies, Findings, and
discussion

The purpose of this comparative analysis is to evaluate the selected case
studies according to the evaluation criteria, set in the previous chapter to
emphasize emerging commonalities, differences, and patterns between them
and to provide a comprehensive understanding of each case compared to the
others regarding planning and design policies for urban development related
to urban water-ways and its adjacent urban areas.

Data sources for weighting/ measuring indicators and sub-indicators
include a literature review of project documents published by city
municipalities, government agencies, academic institutions, research groups,
conference papers, and satellite imagery. Four levels of values were set for all
indicators- High, Moderate, Low, and None. The fourth was considered as it
was presupposed that some indicators/ sub-indicators might not be applicable
in a specific case study. The value of each indicator falls into one of Three
domains (0-30%, 30-60%, 60-100%) which correspond to each of the three
levels of values from Low to High.

A higher value for a specific indicator indicates that this indicator was
applicable. It should be noted that all information about the set indicators/sub
indicators were extracted from data sources mentioned previously. For some
indicators, weighting value indicates higher percentage or number of this
specific indicator while for others it is based on more subjective data like user
satisfaction levels, quality of life index, etc.
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Table 6: Comparative Analysis of selected benchmarking Case Studies. Source: Author.

Element of Comparison

Cheonghyecheon River

Singapore River

Chicago Riverwalk

Biophilia Ratio,
Biophilic
Performances and
Settings

ECOLOGICAL/
ENVIRONMENTAL

- High Ratio of Biophilia;
- High number of accessible public green spaces.

- Vegetation along the waterway, both terrestrial and
aquatic.

- Good water quality and configuration of water.
- Improved overall biodiversity (H. Kim et al., 2009).

- Biophilic performances include observing flora and
fauna and ecosystem classes.

- Moderate Ratio of Biophilia;
- High number of accessible public green spaces.

- Vegetation along the waterway, both terrestrial and
aquatic.

- Good quality of water, however, there is lack in visual
qualities of water configurations regarding water
colour.

- Improved overall biodiversity (Rowe & Hee, 2018).

- High Ratio of Biophilia;

- High number of accessible public green spaces.

- Vegetation along the waterway, both terrestrial and aquatic.
- Good water quality and configuration of water.

- Improved overall biodiversity (Hanson et al., 2019).

- Biophilic performances include observing floating lands and engaging
in ecological programmes.

Sensory Experience

- Enhanced passive and active sensory experience of
waterfront through enhancing physical and visual
access to water.

- Enhanced sensory experience through environmental
and ecological literacy.

- Enhanced passive and active sensory experience of
waterfront through enhancing physical and visual
access to water.

- Enhanced passive and active sensory experience of waterfront through
enhancing physical and visual access to water.

- Enhanced sensory experience through environmental and ecological
literacy

Connectivity and
Accessibility

SOCIO-CULTURAL

- longitudinal and lateral connectivity to the
waterfront.

- Integration within the local public transit system.

- Improved longitudinal and lateral connectivity to the
waterfront  through integrated on-ground and
underground pedestrian network.

- Improved longitudinal and vertical connectivity to the riverfront
through improving vertical access points.

- Improved water-based transportation modes.

Physical Character
and place identity

FUNCTIONAL
/| PHYSICAL

- Preservation of all heritage items excavated during
the construction.

- Relocation and restoration of historical bridges when
available.

- Conservation of local historical character and identity
while ensuring economic vitality.

- Emphasize the distinctive architectural identity of the riverfront.

Conflicts of Land
Ownership

- To ensure urban land for the pedestrian promenade
along the river, the government allowed vertical
development in favour of buying on-ground private
land.

- The government gave owners of private properties a
lease to restore their buildings

- Relocation of small industries and farms.

- No conflict of land ownership.

Governance, Actors
and Stakeholders

- Government-led development.

- Political commitment is a key principle.

- Government-led development.

- Political commitment is a key principle.

- Government-led development.

- Political commitment is a key principle.

Public Participation

GENERAL/LEGAL

- The government established a network for that
consisted of: Cheonggye-cheon Restoration Project
Headquarters, The Cheonggye-cheon Citizens
Committee, and The Cheonggye-cheon Research
Group.

- Public exhibitions were held to collect public views
regarding the development plans.

- Active Partnership between public and private sectors
in planning and implementation

- Public participation was only emphasized through the Friends of The
Chicago River Organization.
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Table 7: Assessment of Biophilic Indicators across the selected case studies. Source: Author.

Biophilic Element

Biophilic Indicator

Cheonghyecheon River

Singapore River

Chicago Riverwalk

High

Moderate | Low | None

High

Moderate | Low

None

High

Moderate | Low

None

Aspects of Ecological
Integration

Biophilia Ratio, Biophilic
Performances and Settings.

percentage of Green spaces, with consideration to its
quality, conditions, and public access to these spaces.

Vegetation along riparian areas

Water quality, configuration, and appearance

Biomorphic shapes and forms

Natural Materials and settings

Activities that celebrate proximity to water

Aspects of Social Integration

Sensory Experience

Prospect and Refuge

Enticement and Mystery

Mental peace, security, and safety

Thermal comfort and shelter from elements

Experience of Nature.

Environmental, Historical, and Cultural Literacy on the

waterfront.

Aspects of Physical Integration

Connectivity and Accessibility

Traffic and Pedestrian volumes on waterfronts.

Inclusive access to diverse user groups

Physical, visual and material access to water.

Signages and wayfinding infrastructure.

Number of transportation modes available in the area

Physical Character and Place
Identity

Number of water dependent and related activities
compared to non-dependent water activities

The Number of Cultural and historical facilities on the

waterfront

Unique place identity
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Conclusion

The three cases presented have been globally hailed as model projects
for integration of urban water-ways within the urban fabric of their respective
built environments as a natural catalyst for urban revitalization. However, it
is important to keep in mind the distinctive circumstances for each of them
and that each urban river, or urban waterway, is a unique place with a unique
conjunction of ecological and cultural demands, and models from one city
don’t necessarily adapt to another.

The analytical review of selected case studies examined local narratives
surrounding each case to show how social, political, economic, and
environmental aspirations led to a hierarchy of deservedness among
development decisions and different forms of policy investments.
Comparative analysis of selected case studies shows that one common
important factor in all three cases was manifesting the significant role of
political commitment and governance, both in planning and implementation
phases and long-term ongoing planning and evaluation process to deliver
successful urban water-ways projects.

Moreover, it is evident that the success of large-scale strategic
development projects related to urban water-ways is measured not by their
ability to deliver discrete and isolated benefits but in their ability to generate
benefits across sectors and issue areas.
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Introduction

The Nile is the longest river in the world; it flows through a total of Nine
countries; Ethiopia, Zaire, Kenya, Uganda, Tanzania, Rwanda, Burundi,
Sudan, and Egypt. For Egypt, the Nile has been a source of life since the
ancient Egyptian civilization. Throughout its long history, Egypt has been
centred around the Nile, dependent upon the river for communication,
navigation, and upon its periodic floods to bring water to its fertile agricultural
lands (Wohl, 2011).

Cairo, the capital city of Egypt and the largest city of Africa, is one of the
densest cities in the world, with a population of over 9 million and a projected
population of 13.5 million in 2025 (CAPMAS, 2020). The city has a strategic
location as it is situated at the point where the Nile Delta fans out to the north
(Sims, 2012). Cairo witnessed a significant increase in population in the past
decades and is struggling with many challenges.

For Cairo, the Nile serves as the line of communication with the Delta
and Upper Egypt (Kondolf & Pinto, 2016). Historically, the river banks were
lively and most of the city’s life occurred along around it. However, by the
end of the 20th century, the river’s waterfront was largely cut off from public
access and its banks were subjected to severe environmental degradation and
littered with trash and debris (Gabr, 2004; Kondolf et al., 2011; Kondolf &
Pinto, 2016). Moreover, as the city’s population is under-served by public
spaces, this is putting the compelling attraction of the river in a sharp focus as
an underutilized natural asset and its waterfront as a potential public open
space, a much-needed space for Cairo’s residents and dwellers (Kondolf et
al., 2011).

This chapter is concerned with the empirical part of the study, therefore,
a review of historical development of the Nile waterfront in Central Cairo will
be discussed as well as current conditions and problems of the Nile waterfront.
An analysis of the selected case study area will follow using the same set of
Biophilic indicators in urban waterfronts framework to assess the degree of
integration of the Nile waterfront as a natural asset in the urban fabric of the
city, explore typologies of Nature valuations within the selected study area,
and and finally, identify potential opportunities and challenges of utilizing the
river.
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5.1 Overview of Urban Development in The Nile Valley

Throughout its long history, Egypt has been centred around the Nile,
dependent upon the river for communication, navigation, and upon its
periodic floods to bring water to its agricultural lands (Wohl, 2011). The Nile
valley in Egypt runs over 1100 km from Aswan in the south to the
Mediterranean Sea in the north and contains nearly all of Egypt’s population
and economic activities, it flows from South to North through most of
Egyptian cities, from Abu Simbel in the South to Damietta and Rosetta in the
North (Figure 34), with a population of over 65 million, representing almost
72 percent of the total population of the country and a density of about 2000
person/km2 (Fouad et al., 2013; Qutb & Shalaby, 2016).

Human settlements in the Nile valley have grown over time under very
similar economic and social conditions, with the Nile river as the most
important natural resource and agriculture as the main economic activity in
its valley. However, over the past decades, the Nile valley has undergone
accelerated and dramatic social, economic, and demographic changes with the
impacts of the industrial revolution through a multitude of major projects
(AbdelRaheam et al., 2020). The Aswan High-Dam project, completed in
1968, was a turning point in the history of development in the Nile Valley,
agriculture became an all-year around activity, the dam was the main provider
of electricity for the country and provided protection from floods (Aboukorin,
2018). Although this hydraulic modification of the river resulted in altering
its original ecological conditions, it also reduced seasonal variations and
minimal rise in its flood stages as a result (Kondolf et al., 2011).

Along the Nile, Greater Cairo has the most significant influence on the
north part of the Nile Valley, extending about 215 km into it, and reaching up
to 50 km to the north of Assuit, with a population of over 21 million in its
region. The city of Cairo has a persistent problem of lacking open and green
spaces. As per CAMPAS estimates in 2008, the individual share of green
space is estimated to be 0.8 square metres per capita, a number far from the
minimum requirements suggested by the World Health Organization (WHO),
which is nine square meters per capita (Aly, 2017).
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Figure 34: Major Cities and Urban settlements in the NiIéI_VaIIey.in Egypt.

Source: (Aboukorin, 2018), with modifications by Author.

Within this context, Cairo city was selected as the prime geographical
location for the study area, partly for its strategic location, the length of its
Waterfront, population size as well as its influence on urban development and
economic changes as the capital city of Egypt. Moreover, the symbiotic
relationship between the urban transformation of Cairo and the Nile River

provides a unique case to be investigated and studied.
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5.2 Cairo’s urban Evolution and the Historical influence of the
Nile

As a great source of influence in shaping Egypt’s history, the Nile has
influenced the development of Cairo and its greater region in different
aspects. Dating back to Ancient Egypt, Memphis, the first known settlement
in the vicinity of modern Cairo and one of the earliest urban settlements in the
world, was strategically located on the west bank of the Nile and was chosen
as the ancient capital , the city flourished between 3100 and 2500 BC (Abu-
Lughod, 1971; AlSayyad, 2011). On the west bank, the Pyramids were
constructed, activities were confined to collecting drinking water from the
river, and the river was used for transportation and fishing (Sami, 2011).

The following centuries witnessed a decline of the city and the
ascendance of Alexandria as the capital during the rule of the Roman Empire
where the Nile’s islands were used as fortresses for the Roman forces until
the Arab forces conquered Cairo in 640AD where the seeds of contemporary
modern Cairo sprang (Abu-Lughod, 1971). During that time, many defined
roads emerged along the Nile corridor and activities around the Nile were
limited to agriculture, trade, transportation, and fishing (Sami, 2011).

By 641AD, the Arabs, under the leadership of Arab general Amr ibn al-
As had subdued Egypt and built Al-Fustat as a camp fortress to host the Arab
forces under the instructions of Caliph Umar to establish his headquarters in
the country’s interior and on the east bank of the Nile to assure access to
Arabia. It was sited at a considerable distance from the local population to
avoid unnecessary conflicts between them and the soldiers (Abu-Lughod,
1971). Hence, Cairo emerged on the trade routes along the Nile. This decision
to establish al-Fustat in this location was instrumental in confining urban
growth to the eastern bank of the Nile during the following centuries, while
the western bank remained mostly undeveloped.

In 750AD, another settlement was founded as the new capital. To
celebrate the Abbasids’s victory over the Umayyads. Al-Askar was founded
just north of Al-Fustat and during the following years, the two cities were
fused together until Ahmad ibn Tulun founded Al-Qataii in 870AD (Sayyid,
2015). Finally, Al-Qahira (present day Cairo) was founded by the Fatimids in
969 AD (Abu-Lughod, 1971; AlSayyad, 2011). Around that time, the
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combined population of Al-Fustat and Al-Qahira was about 500,000, one of
the largest urban settlements in the 11th Century (Raymond, 2000).

When the Ayuubids took over under Salah- Uddin’s rule, then came the
most significant change of this period. Salah-Uddin sought to cleanse the city
of all traces of the Fatimids’ legacy. As a result, a significant part of that
history has been lost due to the deliberate destruction of Fatimid Cairo’s built
heritage (Sayyid, 2015). Most Shiites’ iconic mosques and structures were
destroyed to eradicate all traces of the heritage, traditions, and rituals of the
Fatimids. Moreover, the construction of the Salahuddin citadel, built
originally to protect against possible Fatimid uprisings or foreign invasions,
was instrumental in changing the direction of urban growth towards the east
(Rymond, 2000).

In 1250, Mamluk Sultans seized power and until the Turks’ invasion,
they built large houses on the new route to the citadel, and later a series of
luxurious houses overlooking the Azbakeyah Lake (Abu-Lughod, 1971), this
expanded the city’s fabric on an east-west axis of growth. At that time the
Nile recessed from its original course and new plots of land were added to the
city. The Mamluks made significant efforts to protect the country from floods
and several structures were founded for flood protection (Sami, 2011).

Following the French Expedition under Napoleon in 1798, Cairo’s urban
landscape underwent another significant structural and functional
transformation during the first half of the 19th century under Mohammad
Ali’s rule. Ali was greatly influenced by western ideologies and his reign was
characterized by a great scale of modernization and westernization, including
reforms in public works and urban planning. One of these reforms targeted
the cleaning of Cairo by leveling rubbish mounds and using resultant excess
debris to fill in its lakes and canals. As a result, several lakes and canals were
either partially or entirely filled, including the two largest ones; birkat al-
Azbakkiyya and birkat al-Fil (Abu-Lughod, 1971; Raymond, 2000). This
urban transformation started under Mohammad Ali and continued during the
reign of Khedive Ismail. Consequently, the result was a densely built urban
fabric lacking the recreational, cultural, and economic qualities that were once
available to Cairenes when the Nile’s traditional water system was embraced
as an integral part of the city’s landscape (Echols & Nassar, 2006).
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Khedive Ismail (1830-1895) realized his version of Paris on the Nile by
planning and constructing the Ismaili Cairo, a Haussmann-style city outside
the Old City walls and overlooking the Nile to the west. Garden City stood
out on the Nile’s east bank as a distinct neighborhood with an exclusive
European character with organic streets with aligned palm trees, vast gardens,
and luxurious residences. The Azbagiyah and areas between Cairo and the
Nile developed based on European style (Kondolf et al., 2011).

Following the 1952’s revolution, the new leadership adopted a socialist
agenda, with emphasis on social equality, the right to free education, and
adequate social housing. The state-led social housing programs
commissioned the establishment of middle-class communities adjacent to
business and industrial centers on the Nile’s riverfront, which encouraged
further internal rural-urban migration, causing its population to grow to more
than 6 million by 1975 (Echols & Nassar, 2006) and creating marginal zones
around the city such as Nasr City and Al-Muhandseen (Kondolf et al., 2011).

Nasser’s Cairo witnessed a major transformation in its urban fabric as
well as its social structure. Driven by the desire for social upgrading, military
officers and statesmen replaced foreigners in downtown apartments and
adopted a similar lifestyle. As a result, national mega-structures, such as
Mogamaa Al-Tahrir Building and Maspero Building, were built as evidence
of the nation’s independence. The Nile-bound institutions indicated how the
riverfront resembled the sought-after image of the modern Egypt. This
transformation could also be seen in the renaming of the central square of
downtown Cairo, from Al-Ismailiah Square to Tahrir Square (Abdelmonem,
2016; Kondolf et al., 2011; Raymond, 2000).

Hence, The Nile River was not only strongly present and integrated into
the urban fabric of Cairo, but it was also central to Cairo’s social, cultural,
and recreational life. Similarly, the canals and lakes of Cairo that were used
to mitigate the river's annual floods provided great opportunities for
entertainment and recreation for Cairenes. (Figure 35) illustrates Cairo’s
urban transformation through different eras and provides an idea of the
symbiotic relationship between the city and the Nile.
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Figure 35: Cairo’s urban evolution through different eras.
Source: (Mouad, 2013), with modifications by Author.
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5.3 The Nile Waterfront in Cairo: Urban Development and
Current Problems

From the previous section, it can be conferred that the development of
Cairo was strongly tied to the Nile. However, as the city transformed through
different eras, it lost that dominant presence of water among its urban fabric
as a result of massive population growth (Echols & Nassar, 2006).

On the one hand, the Nile was subjected to excessive environmental
degradation in its ecological nature. With the construction of Aswan High
Dam, the country’s agricultural lands lost the silt and fertile that were carried
by annual flood leading to the need of excessive use of chemical fertilizers
and pesticides (Kondolf et al., 2011). On the other hand, as the main water
source in Egypt, it is also the main waste dump for industrial, agricultural,
and even domestic activities (Gabr, 2004). Moreover, the privatization of the
Nile banks to regenerate economic revenue and attract private investments
raised concerns of social segregation and exclusive access to the riverfront, a
trend that started with Nasser’s era and only solidified from that point.

Within this context, with the Nile subjected to such pressures, The Nile
waterfront in Cairo has experienced numerous changes in the form of
development projects to take advantage of the river’s potential for attracting
users and to capitalize on economic opportunities for attracting investments.
However, most of these projects focused on the beautification of the
waterfront banks rather than any actual physical transformations (Gabr,
2004). A number of these projects are already implemented, while others are
still under construction or postponed due to a shortage in funding.

5.4 Biophilic Indicators in Central Cairo’s Waterfront

This section sets out to investigate current conditions of the Nile
waterfront with the underlying assumption that understanding users’
perceptions of such unique natural-cultural spaces will help shed light upon
the degree of integration of the river within the fabric of the city, identify
Nature valuations of the waterfronts and explore biophilic indicators within
the area and ultimately identify potential opportunities and challenges in
future development plans.
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To assess biophilic indicators in the Nile waterfront, Central Cairo area
was selected as the study area, as it is one of the most vibrant and attractive
areas in Cairo politically, socially, and economically, specifically because of
its strategic location. The area is also home to the city’s downtown, functions
as the social, economic, and political heart of the city, and is home to many
affluent urban areas like Zamalek and Garden City. Moreover, a large part of
the area underwent recent development as part of “Ahl-Masr Promenade”, a
national project seeking to connect Egyptian cities, including Cairo, to the
river banks and provide outdoor public spaces for recreation while preserving
the river and improving the city’s image (Abd Alaziz, 2017). Therefore,
studying it will give a clear insight into users’ perceptions and valuations of
the river and its waterfront, assess the degree of integration of the Nile
waterfront as a natural element within the city's fabric, and pinpoints existing
challenges and opportunities for future development of the river banks.

Selection of the study area was also influenced by other factors;
originally, the study area was planned to be within the stretch of the Nile
waterfront running from Imbaba Bridge in the north to Qasr Al-Nile Bridge
in the south, however, at the time of conducting the study, construction of the
Third phase of “Ah-Masr Promenade Project” was taking place in the area
stretching from Imbaba Bridge to 15th of May Bridge, thus resulting in the
exclusion of this sector from the selected area due to difficulties in conducting
on-site observations and field survey. Therefore, the sector stretching from
Al-Gamaa Bridge to Qasr EI-Nile Bridge (Sector 1) was then selected
specifically for river topography, as the width of the river decreases
significantly in the channel of the river between Roda Island and Garden City,
it was selected to provide an insight into the role of waterway/river width in
users perceptions of the waterfront as well as its effect on their experience of
the waterfront. The study area consists of a very dense built-up area with
embassies, cultural centres, government administrative buildings, and
commercial high-rise buildings, 15th May Bridge forms the northern border
of the study area, while Al-Gamaa Bridge forms the southern border.

For purposes of data collection and analysis, the almost 3.2 Km study
reach is further divided into three sectors (Figure 36) with a 100m width offset
from east and west banks to include the first row of urban functions as
follows:
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Sector 1: It extends from Al-Gamaa Bridge in the south to Qasr EI-Nile
Bridge in the north, Garden city area to the east, and the eastern bank of Roda
Island to the west.

Sector 2: This sector extends from Qasr EI-Nile Bridge as the southern border
to 6! October Bridge as the northern border.

Sector 3: This sector extends from 6™ of October Bridge in the south to 15"
of May Bridge in the north, bordering Maspero area in the east bank and
Zamalek Island in the west bank.
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Figure 36: Satellite image of study area and surrounding communities. Source: Google Earth
with modifications by Author.

The next section of the study will provide a detailed analysis of each of
the selected study area’s sectors, to investigate indicators of Biophilia within
the study area and assess the degree of integration of the Nile waterfront
within surrounding urban areas. It will be divided into two parts; the first one
is an analysis of current conditions observed during the fieldwork, the second
will be an analysis of conducted online and on-site surveys and questionnaire.
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5.4.1 Context and Background

Sector (1) is the largest sector of the study area with a total length of
1.7 Km. This sector is one of the most important sectors as it borders Garden
city area and the southern tip of Zamalek island, one of Cairo’s most affluent
urban areas. The area is home to several cultural and administrative facilities,
including several embassies. In addition, it is home to multiple high-rise
residential buildings and hotels. This sector is distinguished by the
Architectural style of its buildings that date back to Khedive Ismael era,
specifically on the east back of the River, Garden City area.

5.4.2 Functional Analysis

This section focuses mainly on the current conditions of the Nile
waterfront in Sector (1). A detailed analysis of the Nile waterfront area within
this sector follows with emphasis on Land uses, Built environment, and Banks
conditions.

- Land Use

This sector has a wide range of land uses; residential, administrative,
and governmental. The east bank of the river in Garden City area is dominated
by residential buildings, hotels and embassies. The area is home to
Intercontinental Semiramis Hotel, Hilton Shepheard Hotel, Kempinski Hotel,
and Four Seasons Hotel, multiple embassies including USA embassy, UK
embassy, and Italy embassy. Other uses include multiple health care facilities
like Qasr EI-Aini New Educational Hospital. On the opposite side, the River
banks are dominated by private nurseries, floating restaurants and some low-
rise administrative buildings.

The west bank of this sector is divided into two areas with distinctive
character; first is the eastern bank of Roda island in the south, dominated by
health care and the teaching hospital of Cairo University where the river banks
are dominated by ill-maintained and inaccessible green areas, and second, the
northern tip of Roda Island, anchored by the Grand Hayat Hotel.

- Built Environment

The built environment in this sector consists primarily of buildings
maintained for economic and civic purposes. Generally, buildings are in good
conditions, as the area is one of Cairo’s affluent residential areas.
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Architectural style varies from Khedive era residential buildings to hotels
with more modern architectural style. Buildings heights also vary greatly
from an average of 4 to 5 stories-high residential buildings in the east bank
towards the south of Garden City and an average of 10 stories-high building
towards the north. A tree-lined pedestrian promenade with an average width
of 3 M extends from Al-Gamma Bridge to Qasr EI-Nile Bridge.

5.4.3 Key Findings on User’s Experience

This section showcases key findings of analysis of sector 1, identifying
Biophilic indicators outlined in the previous chapter to evaluate user’s
experience of the waterfront and assess the integration of the river, and
consequently its waterfront, within the fabric of adjacent urban areas.

5.4.3.1 Biophilia Ratio, Biophilic Performances and Settings

This section provides an in-depth evaluation of indicators under this
element of biophilic perceptions of the waterfront in this sector.

- Percentage and Quality of Green Spaces

Generally, Green spaces within this sector are in good conditions and
well-maintained, however, most of these green spaces are private like
nurseries and green spaces in front of private clubs for selected user groups.
Others include El-Horreya Garden and Al-manial Garden in the south which
are mostly allowed for public access, however, there is entrance fare, also, at
the time of conducting the research, public access wasn’t allowed.

Moreover, the southern part of the sector is dominated by natural banks
with over-grown ill-maintained riparian vegetation, which negatively affects
the aesthetics of the waterfront. In addition, the pedestrian promenade in this
part is on the same level as a heavy traffic route with high levels of noise.

- Vegetation along riparian areas

Mostly, Vegetation is limited except within the southern part of the
sector. Most vegetation exists as part of streetscape or in the form of private
nurseries. Riparian vegetation also exits abundantly in the southern part on
both east and west banks of the river.
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- Water Quality, Configurations, and appearances

Water appearance in the part of the river that runs in the narrow channel
between Roda Island and the southern part of Garden City is visually
disconcerting, with litter, debris, and trash floating in the water, particularly
in the linear section of the east bank of Roda Island, adjacent to Al-Qasr EI-
Aini Hospital. The color of the water is also visually unattractive, the water is
very still and turbid, and its color is green rather than blue, which decreases
its visual qualities and negatively influences its aesthetic perceptions. In
contrast, going downstream towards Zamalek Island, water appearance
changes drastically, The river banks are very well-maintained, this in part is
due to the abundance of floating restaurants and private clubs, the water
movement is captivating and calming and the water has extraordinary
reflecting capacity.

- Biomorphic shapes and forms inspired from Nature

Current promenade design gives little consideration to make users feel
connected to the river, streetscape is very systematic and linear and seating
areas are lined in a very monotonous pattern, and the natural edge of the river
banks are hardly recognizable to users due to building structures, boat docks
and other physical barriers that obscure the river's edge.

- Using Natural Materials and settings

The northern part of this sector has a more natural appearance due to the
width of the river that evokes a sense of freedom. On the other hand, the
southern part of this sector, where the width of the river decreases
significantly, with its rugged river edge characterized with unspoiled, natural-
appearing elements of nature, mainly trees and vegetation gives a sense of
closeness to the river. However, close proximity to adjacent buildings and
adjacent heavy traffic routes decreases positive feelings associated with such
natural settings as they are considered distracting.

Landscaping materials in both sectors are very monotonous and is
dominated by barren hardscape with few exceptions in the eastern bank of the
river in Garden City and western bank of Roda Island with vegetation and
greenery in the form of private nurseries and overgrown natural vegetation on
Roda Island.
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5.4.3.2 Sensory Experience
This element depicts sensory stimulating features found on the
waterfront in this sector.

- Prospect and Refuge

Similar to previous indicators, this sector can be analysed as two separate
ones because of the observed significant differences between them. The first
part is the narrow channel of the river that runs along the eastern edge of Roda
Island and the western edge of Garden City. Due to the narrow stretch of the
river in this part, user groups express feelings of enclosure and safety as a
result of the relative proximity of the opposite side of the banks.

Going downstream towards Zamalek Island, the river’s width increases
significantly, few numbers of buildings form the backdrop, traffic volumes
increases as well, consequently, lessening feeling of closure and ultimately
closeness to water. Movements on the opposite side of the river banks isn’t
distinguished but vehicles and boats are still recognizable.

- Enticement and Mystery

The design of the pedestrian promenade extending from Al-Gamaa
Bridge in the south to Qasr Al-Nile Bridge in the north is very monotonous,
with very minimal changes. The only recognizable changes along it are on the
lower-level promenade that starts from Abd Al-Aziz Alsoud Street to Qasr
Al-Nile Bridge and which is mostly cut off from public access by structures,
private boat docks, and private nurseries. This design offers very little
opportunities for users to explore.

- Mental peace and security

In terms of personal safety, people seem to be relaxed when close to the
river’s edge and show no signs of fear of potential incidents due to the
relatively good countermeasures of safety. While on the opposite bank in
Roda Island, dilapidated metal railings are a dominant sight, with completely
ripped or broken parts in some places, which people typically avoid getting
close to.
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The presence of and proximity to the river itself generally evokes
positive feelings. However, noise levels generated by heavy traffic volumes,
coupled with the fact that the pedestrian promenade is on the same level as
vehicles routes, separated only by a 3-4 m wide sidewalk, make feelings of
relaxation or solitude almost impossible.

- Thermal Comfort

Design interventions for shelter are lacking. Trees lining the pedestrian
promenade along the whole sector in the east bank of the river are the only
exception, and even these are very few and far in-between.

- Experience of Nature

Generally, the presence of the river itself is very dominating. However,
prohibited/exclusive physical access to the river in most areas of this sector
hinders users of specific aspects of experience of Nature that are associated
with proximity to water and physical contact with it.

- Environmental, Historical, and Cultural Literacy on the waterfront

There are few facilities that provide information in the area. Most users
didn’t seem to know of the historical or cultural value of the river, with the
exception of being informed of the current political conflict over the
construction of Al-Nahda Dam in Ethiopia. No public institutions that might
inform about the river’s nature or history exist within this sector.

5.4.3.3 Connectivity and Accessibility
- Pedestrian and Traffic Volume on the Waterfront

To the south, towards Garden City and Roda Island, the number of
pedestrians differs greatly according to the time of day and weekends/
weekdays. Pedestrian volumes increase significantly on working days during
daytime and decrease during night-time.
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Most pedestrian volumes were observed to be people who work in the
area, and people visiting Al-Qasr Al-Aini Hospital. Going towards Zamalek
Island in the north, most pedestrian volumes are detected to be during daytime
on weekdays and nighttime on weekends. Traffic volumes are observed to be
very high during most of the daytime on working days and decrease during
nighttime. Many informal minibus stops exist in the sector as well as multiple
public transit stops.

- Longitudinal, lateral, and vertical connectivity

Within this sector, there is a lack of lateral connectivity with river banks
because they are occupied by uses that prevent public access such as many of
the embassies in Garden city, police clubs, and private installations that
decrease potentials of the utilization of river banks for leisure or recreation.
There is lack of longitudinal connectivity aspects on both east and west banks
of the southern part of the sector, Garden City and Roda Island. While in the
northern part of it, the issue of lack of longitudinal and lateral connectivity
persists due to private installations, fixed barges, and floating restaurants.

Vertical connectivity points are lacking due to the presence of private
nurseries, police installations on the east bank in the southern part in Garden
City, while there are no points of access to the water level in Roda Island at
all. In the northern part, boat stations occupy most of the lower-level banks
on the east bank, while the west bank in Zamalek Island is dominated by
private properties.

- Navigation, Signage, and way-finding infrastructure

For pedestrians, due to the monotonous and linear pattern of the
promenade, it is very easy to navigate through the area. However, it is quite
the opposite for vehicles. Most signages are installed by private property
owners as they occupy most of the river banks. Lower-level promenades lack
basic signage and navigation infrastructure. Generally, there is a lack of
navigation and way-finding infrastructure in the sector.
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- Accessibility

The area is well-connected to surrounding neighbourhoods, partly due
to its strategic location. Abundant public transit infrastructure exists adjacent
to the riverfront along this stretch of the Nile. A number of transportation
modes are available, including informal mini-buses, metro stations, and
public transportation.

5.4.3.4 Physical Character and Place Identity

- Number of Water dependent and Water-related Activities

In this sector, it can be observed that water-independent uses dominate
the area in the southern part, with the west bank of the river in Roda Island
almost entirely occupied with educational facilities under the administration
of Al-Qasr Al-Aini Hospital and the east bank occupied by residential
buildings and embassies. While in the northern part of the sector, water-
dependant and water-related activities dominate in the forms of fixed barges,
floating restaurants, Hotels and open green spaces.

- Number of Cultural and historical facilities on the waterfront

There are no significant cultural or historical facilities to promote or
provide tours on the river. However, there are iconic buildings that could act
as orientation points and serve as landmarks that people associate with the
waterfront, without necessarily being related to the Nile itself.
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Figure 42: Overgrown natural vegetation on Roda Island in the southern part of Sector 1, with
educational facilities of Al-Qasr Al-Aini Hospital in the background. Source: Author.

Figure 43: Bare concrete levee on the east bank of the Nile in Garden City in the southern part
of Sector 1, with Italy’s embassy in the back. Source: Author.

Figure 44: The space Infront Al-Qasr Al-Aini Hospital of the west bank in Roda Island used as
illegal parking lots. With ill-maintained natural vegetation lining the sidewalk. Source: Author.
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Figure 45: Private nurseries occupying long stretches of the lower-level promenade on the east
bank in Garden City. Source: Author.

Figure 46: Boat stations lining the lower-level promenade in Garden City. Source: Author.

Sofitel Nile El-
Gizerah Hotel

Figure 47: Structures obscuring the view of the river on the east bank in Garden City.
Source: Author.
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Grand Hayyat
Hotel

Figure 48: View of the Nile banks in Roda Island and Garden City from Al-Gamaa Bridge,
looking downstream. Source: Author.

Four Seasons Hotel Hotel

e N " i
Figure 49:View of the Nile banks in Zamlek Island and Garden City, looking upstream.
Source: Author.

From detailed analysis of current conditions of the Nile banks in Sector
1, it can be concluded that there is a significant contrast within this sector in
land uses and the conditions of the banks itself. The southern part of the sector
is dominated by residential and educational buildings, with natural vegetation
lining most of the river banks, while the northern part is dominated by Hotels,
private barges and semi-private open spaces. However, one common factor in
both parts is restricted public access to the river's edge either by boat stations,
private nurseries, private floating restaurants, and cafes or other structures
making human contact with the river difficult.
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Figure 50: Section (A-A), representative cross section of the Nile banks in Sector 1, looking
downstream. Source: Author.
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Figure 51: Section (B-B), representative cross section of the Nile banks in Sector 1, looking
downstream. Source: Author.
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5.4.4 Context and Background

Sector (2) extends from Qasr EI-Nile Bridge in the south to 6th
October Bridge in the north with a length of 0.6 Km. It borders Zamalek island
to the west and the area from Tahrir square to Abd EI-Moneim Riad Square
to the east. This sector is considered the most important despite its relative
length, partly due to its sensitive location as well as high pressure and
usability. It is home to very distinct public squares such as Tahrir and Abdel
Moneim Ryad Square and iconic buildings including Cairo Tower, Egyptian
Opera House, and the Arab League Building. The east banks of this sector
undergone a major transformation as part of Phase 1 of “Ahl Masr
Promenade”, completed in 2016 (Abd Alaziz, 2017; Aly, 2017). However,
this study will not focus on comparing past and present conditions of the river
banks as it is not within the scope of the research, nor does it serve its
purposes.

5.4.5 Functional Analysis

This section focuses mainly on the current conditions of the Nile
waterfront in Sector (2). A detailed analysis of the Nile waterfront area
follows with emphasis on Land uses, Built environment, and Banks
conditions.

- Land Use

One distinctive feature of this sector is that it is dominated by
administrative, governmental, and cultural uses. The east border of the river
banks is home to the famous Tahrir square and Abd EI-Moneim Riad Square.
It houses major iconic buildings such as the Egyptian Museum, Mogamaa Al-
Tahrir, Arab League building, and the former National Democratic Party
building, most of which are governmental and administrative buildings. Other
uses include the Nile Ritz Hotel and Hilton Hotel. the banks are lined with a
2-level pedestrian promenade, each of about 3-4 m width.

The west bank, on Zamalek Island, is dominated by Al-Ahly Sports
club. It is home to the Egyptian Opera House, Cairo Tower, and Novotel Cairo
Hotel. The banks are lined with fixed barges and floating restaurants and the
recently revitalized waterfront park along the southern edge of Zamalek
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Island. Other land uses include religious buildings such as Al-Jazira Mosque
and the Egyptian Obelisk on Zamalek Island.

- Built Environment

The built environment in this sector consists primarily of buildings
maintained for governmental and civic purposes. Generally, most buildings
are in good conditions. The east bank of the river houses most buildings in
this sector, while the west bank is dominated mostly by open spaces, with few
exceptions.

- Bank Conditions

The east bank is lined with a 2m low-level promenade with an additional
3m stepped seating areas, with mostly barren concrete and landscaping
materials with limited vegetation and few tree planters. Litter and debris
scattered in the water. The west bank is lined with boat stations, fixed barges,
and floating restaurants. The areas in between are completely access-
restricted. The revitalized promenade on the southern edge of Zamalek Island
is the only fully developed area along the west banks within this sector.

5.4.6 Key Findings on User’s Experience

This section showcases key findings of the previous analysis of sector
2, identifying Biophilic indicators outlined in the previous chapter in an
attempt to evaluate user’s experience of the waterfront and assess the degree
of integration of the river and its waterfront within the fabric of adjacent urban
areas.

5.4.6.1 Biophilia Ratio, Biophilic Performances and Settings

This section provides an in-depth evaluation of indicators under this
element of biophilic perceptions of the waterfront in this sector.

- Percentage and Quality of Green Spaces

Generally, Green spaces within this sector are in relatively good
conditions. A good number of these green spaces are public ones, however,
most of them are fenced and not free, like Al-Andalus Garden, Rod-Alfarag
Garden, and Al-Massala Garden. In addition, public access wasn’t allowed at
the time of conducting the research. Moreover, most of these spaces are on
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the west bank on Zamalek Island while few green areas exist on the east
banks, mostly on the upper-level promenade. However, the lower-level
pedestrian promenade provides a refuge of sorts for users for relaxing and
recreation with its proximity to the water level and fewer noise levels.

- Vegetation along riparian areas

Vegetated areas are confined to the space in the revitalized pedestrian
promenade in Zamalek Island and in areas in front of fixed barges and private
floating restaurants. Limited vegetation exists on the east banks of the river
and is mainly found on the upper-level promenade.

- Water Quality, Configurations, and appearances

Water appearance in this sector is relatively good, except for the linear
stretches along the lower-level promenade where debris and trash can be seen
scattered in the water. Otherwise, the water has a clear appearance with an
extraordinary reflecting quality. Movement of water can be detected,
particularly in daytime.

- Biomorphic shapes and forms inspired from Nature

Current promenade design is very monotonous with a sharp-edged steep
concrete levee extending from the upper-level promenade to the lower-level.
Street furniture, although in good conditions, is very systematic, linear lined
in a very monotonous pattern, and the natural edge of the river banks are
hardly recognizable to users due to the extremely barren landscape.

- Using Natural Materials and settings

The east bank is dominated by concrete barren landscape with limited
vegetation and shading trees. On the west bank, landscaping materials are
very rare, this is due to the fact that public access is mostly restricted in most
areas because of the fixed barges and restaurants. This stretch of the Nile
banks is dominated by barren hardscape even within the revitalized
promenade on Zamalek Island, where most of the space is dominated by
hardscaping materials, with few elevated tree planters.
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5.4.6.2 Sensory Experience

This element depicts sensory stimulating features found on the
waterfront in this sector.

- Prospect and Refuge

Due to the width of the river, users can detect movement on the other
side of the river banks, but can’t distinguish it. Another factor is that most of
the river banks are open spaces with few buildings, with relatively different
heights, as a setback, which increases feelings of freedom and decreases those
of enclosure. Moreover, social interactions across river are almost impossible
because of the river that at some points is more than 300m wide.

- Enticement and Mystery

On the east bank, the design of the pedestrian promenade, on both levels,
is very monotonous, with very minimal changes. This design offers very little
opportunities for users to explore. On the west bank, since public access is
restricted in most areas, the only spaces available for public access are the
revitalized promenade on Zamalek Island.The design of the promenade
encourages people to explore the space with its elevated seating areas.

- Mental peace and security

In terms of personal safety, people seem to be relaxed when close to the
river’s edge and show no signs of fear of potential incidents due to the
relatively good countermeasures of safety. While on the opposite bank in
Roda Island, dilapidated metal railings are a dominant sight, with completely
ripped or broken parts in some places, which people typically avoid getting
close to.

The presence of and proximity to the river itself generally evokes
positive feelings. However, noise levels generated by heavy traffic volumes,
coupled with the fact that the pedestrian promenade is on the same level as
vehicles routes, separated only by a 3-4 m wide sidewalk, make feelings of
relaxation or solitude almost impossible.

- Thermal Comfort

Design interventions for shelter are lacking on both banks, shading trees
on both levels of the promenade are in short supply. Some sectors of the Nile-
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level promenade are shaded by upper-level terraces overlooking the Nile.
However, the structures of these terraces are dilapidated that users feel unsafe
setting by them.

- Experience of Nature

Generally, the presence of the river is dominating. On the east bank,
users try to get as close to water as they can, some of them disregard safety
countermeasures to be closer to the water. Some users were observed
scrambling down the promenade at informal access points to get to the water
level while others climbed the metal railings separating the promenade level
from the water edge to be directly above water level. On the west bank, the
revitalized promenade, with terraces extending into the water and overlooking
the Nile, encourages people to be close to the river.

- Environmental, Historical, and Cultural Literacy on the waterfront

There are no facilities that provide information in the area. Most users
didn’t seem to know of the historical or cultural value of the river, with the
exception of being informed of the current political conflict over the
construction of Al-Nahda Dam in Ethiopia. No public institutions that might
inform about the river’s nature or history exist within this sector.

5.4.6.3 Connectivity and Accessibility

- Pedestrian and Traffic Volume on the Waterfront

Traffic volumes are very high, particularly during daytime on working
days, this is because the area is home to two of Cairo’s major squares, Tahrir
square and Abd EI-Moneim Riad Square. Pedestrian volumes are also
relatively high, particularly on the upper-level promenade. Multiple public
transit stops exist within the area including major bus terminals in Abd El-
Moneim Riad Square as well as multiple metro stations.

- Longitudinal, lateral, and vertical connectivity

On the east bank, lateral connectivity with the river is generally
fulfilling, partly because of the revitalized Nile-level promenade and the fact
that there are no adjacent structures obscuring visual or physical access to the
river. Aspects of longitudinal connectivity are also mostly good, however,
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bridges structures interrupting pedestrian access points to the river on both
levels is a major point of weakness A number of vertical connectivity points
are available. On the other hand, the west bank is a striking contrast. Most of
the riverbank is cut off from public access with the only exception of the
revitalized promenade in Zamalek Island.

- Navigation, Signage, and way-finding infrastructure

Generally, navigation and way-finding infrastructure in the sector is
lacking. The simple linear design of the promenade is rather navigable for
pedestrians. Most navigation signages are found on the upper-level
promenade, mainly for vehicles with no signages for access points to the river,
while the lower-level promenade doesn’t have any signage infrastructure.

- Accessibility

This sector is well-connected to adjacent urban areas, partly due to its
strategic location. Abundant public transit infrastructure exists adjacent to the
riverfront along this stretch of the Nile. A number of transportation modes are
available, including metro stations and public transit transportation.

5.4.6.4 Physical Character and Place Identity

- Number of Water dependent and Water-related Activities

In this sector, it can be observed that water-dependent and water-related
uses dominate the area, with a 2-level pedestrian promenade stretching along
the east bank of the river. While the west bank is dominated by fixed barges,
floating restaurants, and open green spaces. Most users are observed either
walking along the promenade, contemplating, or simply engaging in
conversations with their companions.

- Number of Cultural and historical facilities on the waterfront

No significant cultural or historical facilities related to the Nile exist
within this sector. However, there are a number of civic facilities that could
act as orientation points that people associate with the waterfront, without
necessarily being related to the Nile itself, such as the Egyptian Museum and
Cairo Tower.

123



CHAPTER 5: The Nile River in Egypt
A Case Study of The Nile Waterfront in Central Cairo

Figure 52: Barren concrete levee extending from the upper promenade to the lower-level with
dilapidated structures, broken metal railings, and informal seating areas on the east bank. Source:
Author.

Figure 53: Barren non-shaded stepped seating areas occupied by street vendors and informal
uses. Source: Author

Figure 54: Young people scrambling down the concrete levee to be closer to the water and to
avoid harassment of street vendors on the east bank. Source: Author.
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Figure 55: Pictures showing current barren Nile Promenade on both levels.
Source: Author.

Figure 56: View of the east bank, from Qasr Al-Nile Bridge. Source: Author.
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Figure 57: View of the west bank, from Qasr Al-Nile Bridge. Source: Author.
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Figure 58: Unused restricted Nile-level promenade in front of fixed barges on the west bank.
Source: Author.

Figure 59: Revitalized promenade on Zamalek Island on the west bank. Source: Author.
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Figure 60: View of the Nile banks in Sector 2, looking downstream. Source: Author.

Figure 61: View of the Nile banks in Sector 2, looking upstream. Source: Author.

From the detailed analysis of current conditions of the Nile banks in
Sector 2, it can be concluded that despite the fact that this sector is mostly
dominated by open green spaces, yet most of these spaces are restricted to
public access. The recently revitalized pedestrian promenade on the east bank,
although definitely provides access to the river, it is still lacking in terms of
public amenities and biophilic infrastructure. The west banks are mostly cut
off from the public, typically because of the presence of fixed barges and
floating restaurants.
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Figure 62: Section (C-C), representative cross section of the Nile banks in Sector 2, looking
downstream. Source: Author.
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Figure 63: Section (D-D), representative cross section of the Nile banks in Sector 2, looking
downstream. Source: Author.
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5.4.7 Context and Background

Sector (3) extends from the 6th of October Bridge in the south to 15%
of May Bridge in the north with a length of 0.8 Km, bordering Maspero area
in the east and Zamalek Island in the west. This sector can be considered as
an extension of Sector 2 mostly, in terms of character and land uses. Similarly,
the east bank of this sector underwent a major transformation as part of Phase
2 of “Ahl Masr Promenade”, completed in 2017 (Abd Alaziz, 2017; Aly,
2017). 1t is home to iconic buildings including Maspero Building and the
Ministry of Foreign Affairs Building.

5.4.8 Functional Analysis

This section focuses mainly on the current conditions of the Nile
waterfront in Sector (3). A detailed analysis of the waterfront area follows
with emphasis on Land uses, Built environment, and Banks conditions.

- Land Use

Similar to Sector 2, this sector is dominated by administrative and cultural
uses, however, residential buildings also reappear in this sector in the northern
part of Zamalek Island. Other uses include the Cairo Marriot Hotel and Hilton
Hotel. The east bank is lined with a 2-level pedestrian promenade, each of
about 3-4 m width, it also home to only water-taxi station within the study
area. The west bank on Zamalek Island is dominated by Al-Jazeera Club.
Similar to the previous sector, the west bank is lined with fixed barges,
floating restaurants, and a strip of residential buildings stretching along the
river bank that ends with the Cairo Marriot Hotel. Other land uses include
religious buildings like Sultan Abu-Alaa Mosque, the National Bank of Egypt,
and high-rise commercial buildings to the east and the embassy of Tunisia and
All Saints Cathedral to the west.

- Built Environment

This sector consists primarily of buildings maintained for governmental,
civic, and commercial purposes. Generally, most buildings are in good
condition. The east bank of the river houses most buildings in this sector,
while the west bank is dominated mostly by open spaces in the form of Al-
Jazeera Club and residential buildings up to 12 stories high.
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- Bank Conditions

The east bank is lined with a 2-level pedestrian promenade similar in
design to the one in Sector 2. The two are separated only by bridge structures.
Litter and debris scattered in the water. The west bank is lined with boat
stations, fixed barges, and floating restaurants. The areas in between are
completely access- restricted.

5.4.9 Key Findings on User's Experience

This section showcases key findings of previous analysis of sector 3,
identifying Biophilic indicators outlined in the previous chapter in an attempt
to evaluate user’s experience of the waterfront and asses the degree of
integration of the river, and consequently its waterfront within the fabric of
adjacent urban areas.

5.4.6.1 Biophilia Ratio, Biophilic Performances and Settings

- Percentage and Quality of Green Spaces

Generally, green spaces are prevalent in this sector, most of which are
on the west bank on Zamalek Island. However, these spaces are either private
like Al-Jazeera club or prohibited areas with public utilities in front of fixed
barges while almost no green areas exist on the east bank.

- Vegetation along riparian areas

Vegetated areas mostly stretch along the river west bank in front of
residential buildings where naturally overgrown vegetation can be found.
Vegetation also is limited in the areas in front of fixed barges and private
floating restaurants. Limited vegetation exists on the east bank of the river
and is mainly found on the upper-level promenade.

- Water Quality, Configurations, and appearances

Water appearance in this sector is relatively good, except for the linear
stretches along the lower-level promenade where debris and trash can be
found. Otherwise, the water has a clear appearance with an extraordinary
reflecting quality. Movement of water can be detected, particularly in
daytime.
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- Biomorphic shapes and forms inspired from Nature

Barren hardscape characterizes the pedestrian promenade on the east
bank of the river, with sharp-edged steep concrete levee extending from the
upper-level promenade to the lower-level, making the natural edge of the river
banks hardly recognizable.

- Using Natural Materials and settings

The east bank is dominated by concrete barren landscape with limited
vegetation and shading trees. On the west bank, the areas in front of fixed
barges and floating restaurants are mostly vegetated, however, because these
areas are restricted, users can’t really enjoy such settings. Moreover, the only
completely natural area on river banks is the linear stretch of riparian
vegetation along the west bank, however, this area is mostly undeveloped.

5.4.6.2 Sensory Experience

- Prospect and Refuge

Due to the relative width of the river, users can detect movement on the
other side of the river banks and distinguish it, particularly in front of Mariott
Hotel, as the width of the river is only 225m. the Strip of residential buildings
stretching along the Nile west bank as a setback to naturally vegetated banks
increases feelings of enclosure. Social interactions across the river are
possible but difficult.

- Enticement and Mystery

On the east bank, the design of the pedestrian promenade, on both levels,
is very monotonous, with very minimal changes. This design offers very few
opportunities to explore. On the west bank, since public access is restricted in
most areas because of the fixed barges and floating restaurants, very limited
spaces are allowed for the public to explore.

- Mental peace and security

In terms of personal safety, people seem to be relaxed when close to the
river’s edge and show no signs of fear of potential incidents due to the
relatively good countermeasures of safety. The presence of and proximity to
the river itself generally evokes positive feelings. However, noise levels
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generated by heavy traffic volumes, coupled with the fact that the pedestrian
promenade is on the same level as vehicles routes, separated only by a 3-4 m
wide sidewalk, is distracting at best.

- Thermal Comfort

Shading trees on both levels of the promenade are in short supply. Design
interventions for shelter are lacking on both banks.

- Experience of Nature

Generally, the presence of the river is overwhelming. On the east bank,
users try to get as close to water as they can, however, seating areas within
this sector are confined to the stepped concrete seating area along the lower-
level promenade, which contradicts user’s preference for being as close to the
water as possible. On the west bank, restricted public access in most areas
decreases the potential of people getting close to the river level, despite the
Nile-level developed promenade that exists in these areas.

- Environmental, Historical, and Cultural Literacy on the waterfront

There are no facilities or infrastructure that provide information in the
area. Most users didn’t seem to know of the historical or cultural value of the
river, with the exception of being informed of the current political conflict
over the construction of Al-Nahda Dam in Ethiopia. No public institutions to
inform about the river’s nature or history exist within this sector.

5.4.6.3 Connectivity and Accessibility
- Pedestrian and Traffic Volume on the Waterfront

Traffic volumes are very high, particularly during daytime on working
days. Pedestrian volumes are also relatively high, particularly on the upper-
level promenade. Multiple public transit stops exist within the area including
major bus terminals in Abd EI-Moneim Riad Square as well as multiple metro
stations as well as the heavily used water-taxi on the east bank.

- Longitudinal, lateral, and vertical connectivity

On the east bank, lateral connectivity with the river is generally
fulfilling, partly because of the revitalized Nile-level promenade and the fact
that no adjacent structures are obscuring visual or physical access to the river.
Aspects of longitudinal connectivity are also mostly good, however, bridges
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structures interrupting pedestrian access points to the river on both levels is a
major point of weakness A number of vertical connectivity points are
available. However, the west bank is mostly cut off from public access
because most of these areas are in front of fixed barges, where public access
isn’t allowed. Moreover, the only area available for the public is the linear
stretch in front of residential buildings which is completely undeveloped.

- Navigation, Signage, and way-finding infrastructure

Navigation and way-finding infrastructure in the sector is lacking. The
simple linear design of the promenade is rather navigable for pedestrians.
Most navigation signages are found on the upper-level promenade, mainly for
vehicles with no signages for access points to the river. Moreover, the lower-
level promenade doesn’t have any signage infrastructure.

- Accessibility

This sector is well-connected to adjacent urban areas, partly due to its
strategic location. Abundant public transit infrastructure exists adjacent to the
riverfront along this stretch of the Nile. A number of transportation modes are
available, including metro stations and public transit transportation. This
sector is also home to the only water-taxi station in the study area, opposite to
Maspero Building, which is a distinct feature compared to the other sectors.

5.4.6.4 Physical Character and Place Identity
- Number of Water dependent and Water-related Activities

Water-dependent and water-related uses dominate the area, with a 2-
level pedestrian promenade stretching along the east bank of the river, lined
with boat stations as well as the only water-taxi station in front of Maspero
Building. While the west bank is dominated by fixed barges, floating
restaurants, and open spaces with the exception of the strip of residential
buildings stretching along the north part on the west bank.

- Number of Cultural and historical facilities on the waterfront

No significant cultural or historical facilities related to the Nile exist
within this sector. However, there are a number of civic facilities that could
act as orientation points that people associate with the waterfront, without
being related to the Nile itself.
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Figure 64: View of the west bank in Sector 3. Source: Author.

Figure 65: Barren hardscaping material of the lower -level pedestrian promenade with no
shading in the east bank. Source: Author.

B

Figure 66: Private boat stations a

long the pedéstrian promenade on the east bank.
Source: Author.
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Figure 67: View of the pedestrian promenade on the east bank. Source: Author.

Figure 68: Restricted areas in front of fixed barges and floating restaurants on west bank.
Source: Google Earth with modifications by Author.
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Figure 70: View of the east and west banks in Sector 3, looking downstream. Source: Author.

From the analysis of current conditions of the Nile banks in Sector 3, it
can be concluded that the recently revitalized pedestrian promenade on the
east bank, although provides access to the river, it is still lacking in terms of
public amenities and biophilic infrastructure. Most of the west bank is cut off
from the public, because of the presence of fixed barges and floating
restaurants and the Mariott Hotel.
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Figure 71: Section (E-E), representative cross section of the Nile banks in Sector 3 looking
downstream. Source: Author.
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Figure 72: Section (F-F), representative cross section of the Nile banks in Sector 2, looking
downstream. Source: Author.
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5.5 Ecological Analysis

Generally, studies reveal the deterioration of the Nile water quality.
Studies conducted by (Abdel-Satar et al., 2017; EI-Sheekh, 2016) revealed
that the continuous discharge of contaminants and pollutants generated by
anthropogenic activities, such as heavy metals or human waste products as
well as organic and industrial wastes generated by touristic activities on the
Nile banks negatively affected river’s health, diminished its self-purification
capability, and the suitability of supporting aquatic life. Another study
revealed that annual average values of WQI of Nile River at Cairo were poor
for drinking water and good for aquatic life (Al-Afify et al., 2018).

As per on-site observations, litter, debris, and trash along the Nile
promenade is a persistent problem within all three of study sectors. Moreover,
water configuration and appearance were key issues, particularly in the
southern part of Sector 1. Aquatic life, plants and animals that exist within the
water-ways space and which represent a transition between the land-water
forms to the waterfront space and enrich the visual qualities to the space, is
almost non-existent in all sectors of the study area whereas riparian vegetation
is limited to specific reaches of the river banks, specifically natural
undeveloped areas along the river banks in the southern part of Sector 1 and
along the west bank of Sector 3.

The Nile corniche, especially in Graden city area is well recognized for
its centuries-old Banyan Trees. Most of the noticed vegetation on the river
banks is introduced as part of the streetscape, such as the Ficus Nitida trees
and palm trees. Perhaps the most famous one is the massive Banyan Tree of
Zamalek Island, located at Al-Borg Street and at the entrance of Cairo tower,
one of the oldest banyan trees in the city of Cairo, planted in 1868 and one
that became an icon for Zamalek district.

Air quality is another issue, as the study area suffers from heavily
congested traffic problem. However, a study conducted by (Kondolf et al.,
2011) reveals that air particulate matter level on the lower-level promenade is
approximately 30% lower than those on the upper pedestrian promenade
level, which provides an opportunity for creating a continuous trail along the
water-level promenade.
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5.5.1 River Topography

The Nile has a relatively gentle slope, with a total drop in bed level of
80 m over 1250 Km from Aswan to the Mediterranean Sea. Moreover, the
river has a controlled discharge and water level (Raslan, 2006). River flood
level is about 1-2m, a result of the construction of the Aswan High Dam,
whereas it used to be about 6-7 before its construction (Kondolf et al., 2011).
The highest flood level doesn’t exceed the level of the lower-level promenade
(Mouad, 2013). River bed level varies significantly from one place to another.
(Figure 73) shows the relationship between river width and the average river
bed level. Average river bed level ranges from 13m to 15m across sectors.

5.5.2 River Width

River’s width varies from one sector to another, the most significant
change can be detected in Sector 1, where the maximum width of the river is
about 467 m in the northern part of the sector and about 65 m in the southern
part, which is the lowest river’s width within the study area.

Moreover, River’s width to adjacent building height ratio consequently
varies within all sectors of the study area and even within each sector,
depending on land uses along the river banks. In addition, the ratio between
available open space along the river banks and the river width also varies
significantly in accordance with land ownership, land uses, and banks’
condition. River width also plays a role in typologies of activities and land
uses along the river banks and aspects of navigation as well.
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Figure 73: Cross sections in the Three Sectors of study area showing river showing the
relationship between river width (RW) and Average River bed level.
Source: Author based on Google Earth.
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5.6 Social Analysis

To assess user’s perceptions and experience of the Nile waterfront in
selected study area, an online questionnaire? was circulated on the internet in
both Arabic and English to reach a wider population. However, due to the
timeframe available, only a total number of 53 responses were gathered. The
questionnaire design consists of 25 questions. These include demographic
information (7 items), purpose of visit (2 items), duration of visit and
familiarity (3 items), types of engagement and activities (1 item), users
preference (1 item), place identity (8 items), and perceptions of comfort and
safety (3 items).

The questionnaire was designed using mostly closed-ended items with
multiple-choice formats. In the last question, a 5-point Likert- scale from
“strongly disagree’ to ‘strongly agree’ was used to assess aspects of place
attachment and sense of belonging. The following section will discuss the
findings and results of the questionnaire to investigate users’ perceptions of
the Nile waterfront in the selected study area, how these perceptions affect
their experiences in the waterfront, and consequently determine what these
indicate in relation to the social perceptions of the Nile waterfront as a natural
resource.

5.6.1 Main Findings

Questions (1-7): These sets of questions concerned with demographic
information of user’s groups. 86% of respondents were females, 13.6% were
males while around 18% of respondents chose not to state their gender (Figure
74). More than 85% of respondents are well educated with a bachelor or a
higher degree, 7% are students and almost 7% chose not to specify their level
of education.

2 The online questionnaire can be found through the below link:

https://docs.google.com/forms/d/e/1FAIpQL Sfzhik0ax2sOxL5JNdUUFuUGSKT -
Oc5hDDMZEgGVnOeL CzDPyA/viewform?ve=0&c=0&w=1&flr=0&gxids=7628&fbzx=-
3714408200440766063
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Around 66% of respondents are between 26-35 years old, almost 16%
are between 15-25 years old, and another 16% are above 35 of age (Figure
75). This aligns well with on-site observations and indicate that the waterfront
in selected study area attracts certain age groups (e.g., young people) while
others (e.g., elderly people) don’t particularly visit the Nile waterfront within
the selected study area.

What is your gender?

® Female
@ Male
D | prefer not to say

68.2%

Figure 74: Chart showcasing responses to Question (1) about gender of the participants.
Source: Author.

What age group describes you?

@ 1525
@ 26-35
D 36-45
@ 46-55
@ Other

Figure 75: Chart showcasing responses to Question (2) about the age group of the participants.
Source: Author.

All respondents are residents of Cairo and most of them are residents of
areas relatively far or not within walking distance from the waterfront in
Central Cairo. Almost 50% of respondents are full-time employees and the
other 50% are either part-time employees or self employed. A very low
percentage are either unemployed or stay at home parents, of those the higher
percentage are women.
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Question (8): Almost 70% of respondents visited the Nile waterfront for
recreational purposes and 40% of respondents visited the waterfront for work,
residence or other purposes (Figure 76). This indicate that the waterfront is
already a vital destination for recreational activities.

Recreation (68.2%)
Work

Residence

Others

0 10 20 30

Figure 76: Chart showcasing responses to Question (8) about the purpose of visit to the
waterfront. Source: Author.

Question (9): Only 20% of respondents visit the waterfront on a regular basis,
more than 35% visit it occasionally while the largest number of respondent,
more than 40%, either visit it rarely or on special occasions (Figure 77).

How often do you visit the Nile waterfront in Central Cairo?

® Regularly
@ Occasionally
© Rarely

® Never

Figure 77:Chart showcasing responses to Question (9) to inquire about how often participants
visit the waterfront. Source: Author.
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Questions (10-12): More than 50% of respondents visit the waterfront for
dining, almost 30% for strolling and walking, and 6% visit it for
contemplating, fishing, or other activities (Figure 78). Most respondents
(68%) spend between 1 hour to 3 hours when visiting the waterfront.

Dining (53.4%)

Walking/ Strolling (28.4%)

Contemplating (11.4%)

Other (6.8%)

Figure 78: Chart showcasing responses to Question (10) about the types of activities users
engage in while visiting the waterfront. Source: Author.

More than 50% and 25% of the respondents visit the place for purposes
of dining and strolling/ walking, respectively. while around 11% visit the in
the area in most of them visit it on special occasions, and most respondents
prefer to visit the waterfront during night-time, both on week-days and
weekends (Figure 79). This could be attributed to lack of shaded areas for
users and lack of thermal comfort within the space.

Daytime on weekdays

Nighttime on weekdays (15.7%)

Daytime on weekends (17.4%)
Nighttime on weekends

On special occasions (35.6%)

0 5 10 15 20 25

Figure 79: Chart showcasing responses to Question (12) about the time of day when participants
prefer to visit the waterfront. Source: Author.
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Question (13): When asked about how they feel when visiting the waterfront,
most respondents reported feeling “Content”, “Relaxed”, and “Happy” when
visiting the waterfront, while a relatively small percentage felt “distracted”
(Figure 80). It is important to take into consideration that all reported feelings
associated with visiting the waterfront and more generally of contact with any
type or setting of natural environments are mostly self-reported.

Happy (19.1%)

Relaxed (56.7%)

Content (17.4%)

Bored

Confused

Nothing in

particular 3(6.8%)

0 10 20 30 40

Figure 80: Chart showcasing responses to Question (13) about reported feelings when visiting
the waterfront. Source: Author.

Question (14): Almost 80% of respondents preferred to stay as close to the
water as they can get, 15% preferred to stay at a considerable distance from
the water, and less than 5% chose to stay away but with visual access to the
water for safety measures (Figure 81). This indicate people’s preference to be
in close proximity to water and therefore supports development decisions that
provide both physical and visual access to the river.

When visiting the Nile waterfront, which do you prefer?

@ stay close to the water as possible

@ stay at a considerable distance from the
water

stay away but still can see the water
@ other

Figure 81: Chart showcasing responses to Question (14) about preference of proximity to water
when visiting the waterfront. Source: Author.
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Questions (15-16): When asked about feelings of personal safety on the
waterfront, around 85% of respondents said they felt “safe” within the
waterfront while 15% said they didn’t feel safe (Figure 82). Reasons for
feeling unsafe included insufficient lighting, over-crowding, harassment of
street vendors, and some said that they don’t feel safe in close proximity to
water in the absence of good safety countermeasures. Question (15) was a
closed-ended question with answers of “yes” or “No” while the latter is an
open-ended question.

Do you feel safe in this place?

@ Yes
® No

Figure 82: Chart showcasing responses to Question (15) about feeling of safety in the
waterfront. Source: Author.

Questions (17-19): Most respondents chose the Nile itself as the most
attractive/distinctive aspect about the waterfront while some chose the visual
quality of the whole place as its most distinctive feature (Figure 83). For most
respondents, the Nile was the defining characteristic of the waterfront (Figure
84).

The visual quality of the place as

awh... (33.2%)

The spaciousness of the place: (14.2%)

The appearance of water (50.3%)

Other’
0 10 20 30 40

Figure 83: Chart showcasing responses to Question (17) about the attractive aspects/ features of
the waterfront. Source: Author.

146



CHAPTER 5: The Nile River in Egypt
A Case Study of The Nile Waterfront in Central Cairo

The river itself (79.5%)

The activities to engage in on the
wate...

Nothing specific[—0 (0%)

0 10 20 30 40

Figure 84: Chart showcasing responses to Question (18) about the main characteristics of the
waterfront. Source: Author.

Questions (20-21): Almost 70% of respondents associate the waterfront with
a distinctive image or scenes and about 30% don’t associate it any with any
image at all (Figure 85). Those who do can recall the image of boats and ships
floating in the water, families lining the waterfront promenade, and the Nile
itself with Cairo Tower in the background. Around 11% of respondents who
do associate it with specific image couldn’t recall a specific image when the
“Nile” or “the waterfront” was mentioned (Figure 86).

Is there any specific image that you associate with the place?

® yes
@ No

Figure 85: Chart showcasing responses to Question (20) about any distinctive image they
associate with the waterfront. Source: Author.
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Boats and Ships cruising the Nile (49.6%)

Families and couples lining the
Nile Pr...

other

Nothing in particular (11.4%)

0 5 10 15 20 25

Figure 86: Chart showcasing responses to Question (21) about types of distinctive images they
associate with the waterfront. Source: Author.
Questions (22-23): Most respondents (91%) mentioned that they can see the
water clearly when visiting the waterfront, around 31% mentioned they can
hear its movement and most of them mentioned they can’t touch the water.

When you are visiting the Nile waterfront, are you able to hear it's movement?

@ Yes
® No

When you are visiting the Nile waterfront, are you able to see the water clearly?

@ VYes
@ No

When you are visiting the Nile waterfront, are you able to touch the water?

® Yes
® No

Figure 87: Chart showcasing responses to Questions (22-23). Source: Author.
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Questions (24): This question used a 5-point Likert scale to investigate users’
perceptions of sense of place and connectedness to the waterfront and the river

(Figure 88).

Being here is an escape experience

2

@ Strongly Disagree
@ Disagree

© Neutral

® Agree

@ Strongly Agree

This place has fascinating qualities.

A
&

@ Strongly Disagrer
@ Disagree

@ Neutral

® Agree

@ Strongly Agree

There is a great deal of distraction.

A

@ Strongly Disagree
@ Disagree

® Neutral

® Agree

@ Strongly Agree

.y

Spending time here gives me a break from day today life routine

@ Strongly Disagree
@ Disagree

@ Neutral

@ Agree

@ Strongly Agree

There is nothing worth looking at here

- »

| can do things | like here.

@ Strongly Disagree
@ Disagree

@ Neutral

® Agree

@ Strongly Agree

@ Strongly Diasgree
@ Disagree

@ Neutral

® Agree

@ Strongly Agree

Figure 88: Responses to Perceptions of sense of place and connectedness to the waterfront and
the river and the waterfront. Source: Author.

Question (25):. Almost 70% of respondents were satisfied with the current
conditions of the waterfront, most respondents were concerned about poor
conditions in the waterfront, “cleanliness”, safety, the absence of adequate
facilities, the lack of shaded areas, and over-crowding.
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5.7 Results and Discussion: Typologies of Nature Valuations and
Biophilic Indicators in the Nile Waterfront

Based on data collected from the social analysis from both the online
questionnaire and on-site interviews with users of the study area. Results were
then categorized according to a set of keywords that represent an expression
of one or more value of the types of Kellert’s nature valuations (Kellert,
2005), discussed in Chapter 1.

The results indicate that users of the waterfront hold different values for
the waterfront and as such supports the notion that people's relationships with
water-ways and their environments are multi dimensional. These values aren’t
discrete and often occur together. (Figure 89) illustrates the typologies and
concurrence of recorded environmental values.

Value

Key words/Description

No. of times
repeated

Aesthetic

Naturalistic

- Visual appeal of water: “I like to see the water
moving”, I like the color of the water”. “The appearance
of water is the most attractive aspect of the Nile
waterfront”.

-Feel a sense of isolation: “I like to come here to be away
from people” and “ I like to come here to think about
everything away from people”, “Contemplating”,
“Being here is an escape experience”, “Spending time
here gives me a break from day today life routine”.

-Feel relaxed, calm and peaceful when near the water: “I
feal happy, relaxed, and content when visiting the
waterfront”.

-Experience sensory pleasures: sights, sounds, smells:

“I like to see the water moving” and “ I wish i can touch

the water”.

33 (53.2%)

Humanistic

- A special bond between people and water.
“Water can keep my secrets™ and “I only come here with
my friends”.

2

Negativistic

- Fear of water and proximity to water:
“Stay at a considerable distance from water” and “Stay
away from water but can still see it”.

11 (17%)

Spiritual

Concurrence occurrence of valuations

Moralistic

-Sense of belonging and connectedness to water.
“Being here suits my personality”, “I can do things I like
here”, and “I have a sense of oneness with this setting”.

- Concern for poor water quality. “However, it is
expressed through user's perceptions of optical water
quality, which doesn't necessarily indicate actual
ecological water quality:

“Color”, “Clarity”, “Cleanliness™.

42 (79%)
agreed on
these
statements

35(56.4%) |

Figure 89: Typologies and Concurrence Of Nature Valuations Recorded in Selected Study Area.

Source: Author.
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These values represent meanings and values they attach to the
waterfront. Analysis revealed many values were widely common between
users, with aesthetic, naturalistic, and moralistic values recorded more often
together. An interesting finding of the study is that some values that are
commonly perceived to be in conflict can occur together. For example, some
users expressed fear of being so close to water yet they can appreciate the
beauty of it and prefer to stay at a distance but to still be able to see the water.

A framework was developed to assess the degree of integration of the
Nile waterfront within the urban fabric of the city as urban Nature using the
Biophilic indicators framework adopted in Chapter 3 and modified through
the analytical review of international case studies (Chapter 4). It is important
to clarify that all indicators have a symbiotic relationship in which all
indicators affect each other and thus can’t be replaced or measured
individually. It is also important to mention that each indicator might include
a group of sub-indicators.

As the research follows a qualitative analytical approach, each sector
was then evaluated using values from None to High that represent the score
of its indicator and sub-indicator, respectively. The results are showcased in
(Table 8). It is noteworthy to clarify that each sector might score a high value
in one sub-indicator but a low value in another, hence, highlighted cells
represent the relative score of each indicator. Cells highlighted in Red
represent points of weaknesses, while those highlighted in Blue represent
strengths. Weighting technique used to measure/ evaluate indicators and sub-
indicators is similar to the one used in the previous chapter, with the addition
that data sources included field survey, on-site observations, unstructured
interviews with users of the waterfront at the time of conducting the field
survey and finally, online web-questionnaire.
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Table 8: Assessment of Biophilic Indicators in Central Cairo Nile’s Waterfront. Source: Author.

Biophilic Element

Biophilic Indicator

Sector 1

Sector 2

Sector 3

Aggregation

High

Moderate | Low

None

High

Moderate

Low

None

High

Moderate

Low

None

High

Moderate

Low

Aspects of Ecological Integration

Biophilia Ratio,
Biophilic
Performances and
Settings.

Percentage of Green spaces, with
cosideration to its quality,
conditions, and public access to
these spaces.

Vegetation along riparian areas

Water quality, configuration, and
appearance

Biomorphic shapes and forms

Natural Materials and settings

Activities that celebrate proximity
to water

Aspects of Social Integration

Sensory Experience

Prospect and Refuge

Enticement and Mystery

Mental peace, security, and safety

Thermal comfort and shelter from
elements

Experience of Nature.

Environmental, Historical, and
Cultural Literacy on the waterfront.
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Table 8: Continued.

Biophilic Element

Biophilic Indicator

Sector 1

Sector 2

Sector 3

Aggregation

High

Moderate | Low

None

High

Moderate | Low

None

High

Moderate | Low

None

High

Moderate

Low

Aspects of Physical Integration

Connectivity and
Accessibility

Traffic and Pedestrian volumes on
waterfronts.

Inclusive access to diverse user
groups

Physical, visual and material
access to water.

Signages and wayfinding
infrastructure.

Number of transportation modes
available in the area

Physical Character and
Place Identity

Number of water dependent and
related activities compared to non-
dependent water activities

The Number of Cultural and
historical facilities on the
waterfront

Unique place identity
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Results indicate that a significant percentage of users visit the waterfront
for recreational purposes, mainly for dining, compared to those who visit it
for purposes of Nature experience (contemplating). On the other hand, users’
preference for closeness to water is irrelevant to the type of activity they
engage in while visiting the waterfront. However, results demonstrate that a
high percentage of users prefer being as close to the water as possible.
Moreover, the lack of visual connections as well as the replicability and
monotony of landscape elements decreases the overall visual aesthetics of the
waterfront.

Across the Three identified sectors of the study area, the levels of
modifications by artificial structures vary significantly, it is especially most
notable within Sectors 2&3. On the other hand, the levels of degradation are
more notable in Sector 1. At the individual level, measures of connectedness
to the waterfront are good predictors of concern for and perceived knowledge
of the waterfront environment but not necessarily support for development
decisions and architectural and engineering solutions for the development of
the waterfront. For example, people expressed their dissatisfaction with the
barren landscape of the waterfront, specifically in Sectors 2&3.
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Figure 90:Comparison between the Three Sectors of Study area. Source: Author.
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As shown in (Figure 90), it is clear that across the Three identified
sectors of the selected study area, socio-ecological indicators of Sensory
Experience and Biophilia Ratio and Biophilic performances and settings
recorded the lowest values compared to physical/functional indicators that
included physical character and place identity and connectivity and
accessibility with the exception of Sector 1 which recorded the highest value
for Biophilia Ratio and Biophilic settings.

Finally, findings reveal that although emotional attachments to the
waterfront can be found from users’ experiences and perceptions of the river,
people still express concerns about some aspects of the waterfront space.
Moreover, aesthetic, naturalistic, and moralistic values are the most common
values among users of the waterfront.

From the previous analysis of selected study areas, results reveal that
the three sectors have some distinctive differences as well as similarities
between them and even within the boundaries of the same sector. After the
analysis of the three sectors of study area, the following section presents a
SWOT analysis using both functional and social analysis in order to
investigate opportunities and challenges of utilizing the Nile waterfront as a
natural asset for improving human well-being to guide future development
decisions
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Table 9: SWOT Analysis of all three sectors of study area. Source: Author.

Sectorl

Sector 2

Sector 3

East Bank

West Bank

East Bank

West Bank

East Bank

West Bank

Strengths

Moderate percentage of
green spaces along the
river banks.

Abundancy in riparian
vegetation in the
southern part

Abundancy in Riparian
Vegetation along the river
bank.

Natural undeveloped areas
that can be utilized to
provide access points to the
river level.

Strategic location and good
connectivity to main axes and
squares.

Number of iconic buildings and
landmarks that can act as
orientation points.

Good visual and physical
accessibility to the River provided
by the revitalized pedestrian
promenade along the river course.

Moderate percentage of
green spaces along the river
banks.

High number of water-
dependent uses along the
river bank such as floating
restaurants.

Strategic location and good
connectivity to main axes and
squares.

Number of iconic buildings and
landmarks that can act as
orientation points.

Good visual and physical
accessibility to the River
provided by the revitalized
pedestrian promenade along the
river course.

- Moderate percentage of green
spaces along the river banks.

- High number of water-
dependent uses along the river
bank such as floating
restaurants.

Weaknesses

Most green spaces are
private and/or
inaccessible.

Structures obscure
visual access to the river
along the promenade.

The pedestrian
promenade is on the
same level as heavily
congested traffic routes.

The Nile promenade is used
as parking lots.

Poor conditions of
structures.

Dilapidated metal railings
that to safety
countermeasures.

Lack of open green spaces.
Very limited vegetation along the
river bank.

Lack of public amenities along the
pedestrian promenade on both
upper and lower-levels.

Poor conditions of facilities and
structures.

Barren and concrete landscape
discourage users from exploring.

Activities on the waterfront are
very limited.

Unused developed spaces
Infront of fixed barges.

Green spaces are private
and/or inaccessible.

Very limited physical and
visual connectivity to the
river banks.

Lack of open green spaces.

Very limited vegetation along
the river bank.

Lack of public amenities along
the pedestrian promenade on
both upper and lower-levels.

- Unused developed spaces
Infront of fixed barges.

- Unused undeveloped spaces
Infront of residential areas.

- Green spaces are private
and/or inaccessible.

- Very limited physical and
visual connectivity to the river
banks.

Opportunities

Structures obscuring visual access t the river can be relocated.

Wide flat areas on the lower pedestrian levels can provide an opportunity for a continuous pedestrian trail along the river banks, provide physical access to the river and provide a refuge from the noises of
traffic on the upper promenade.

Wide sidewalks can be utilized as a pedestrian promenade.

Threats

Political unrest and issues of national might hinder development plans.

Economic changes and issues of funding can negatively affect development plans.

Institutional overlaps is a persistent problem in all phases of development process.

The construction of Al-Nahda Dam might affect or limit people’s perceptions of the Nile to a certain degree.
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The results of the study indicate that respondents strongly considered
the waterfront place as an attractive and special place. We could infer that
users have an emotional connection with the river. Key points include:

¢ A good number of respondents asserted that the place has an interesting,
unique identity and character where the waterfront could offer them a
place for social activities, recreation, and a refuge from everyday life
routine.

e Poor conditions of facilities, vandalism, and lack of maintenance along
the waterfront are the main issues of concern of users.

e Frequency of visits, pattern of engagement and activities also play an
important role in defining users’ perceptions of the waterfront, and
subsequently a significant impact on their experience with the river and
its waterfront.

e Another aspect is familiarity, people who visits for purpose of work are
more familiar with the place than those who visit it for recreational
purposes due to higher frequencies of their visits as well as duration of
the visit. It also has a significant influence on place attachment in terms
of frequency of visit, duration of visit, locational knowledge and visual
recognition.

e The Nile waterfront in selected study area indicated a high level of
human intervention along the river edge in terms of usage of the shore,
represented in the high number of private uses such as floating
restaurants, fixed barges, private boat stations, massive buildings as the
backdrop of the river banks and in close proximity to the shore as well
as the percentage of independent/not-related water activities compared
to other categories.

e While the river has an overwhelming presence in all sectors of the study
area, the overwhelming issue of privatization of the river banks indicate
a very man-made environment where Nature becomes minimal in effect.

e Users associate elements of built environment, such as the iconic
buildings along the waterfront, with the image of the river and their
perception of its waterfront.
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Conclusion

This chapter was concerned with analysing current conditions of the
Nile waterfront in Cairo. An in-depth analysis of the selected study area was
carried out to assess the degree of integration of the Nile waterfront within
each sector of the study area according to indices of Biophilia, outlined in a
previous chapter.The findings indicate that despite significant efforts to
reconnect Cairo’s residents and dwellers to the Nile waterfront by providing
new opportunities for inclusive public access and bringing people close to the
river's edge, economic factors remain the main drivers for development
decisions along the waterfront. However, there are overwhelming
opportunities for the waterfront to be fully realized if looked at beyond being
an economic engine or a mere scenic view. The results support the notion that
fostering a positive relationship between humans and the natural world
requires providing inclusive public access, improving user’s sensory
experience of the waterfront and stimulating positive feelings towards the
river and its waterfront which consequently will raise environmental
awareness, increase environmental stewardship and impact people’s
behaviours and attitudes towards the environment. The next, and final
chapter, will discuss the study’s conclusions, recommendations, and
recommendations for further future research.
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“Water is a defining force that models the
assets of every place it touches”

(Urban Waterfront Center, 2001)



CHAPTER 6: Conclusions and Recommendations

This end chapter presents the overall conclusions of the study. As such,
the chapter begins with a brief summary of the research and then provides an
overview of the main objectives and questions of the research and the adopted
methodology to obtain answers to the research’s questions. The chapter then
discusses the main findings of the study and the implications of these findings.
Finally, the chapter provides research recommendations for future
development policies and decisions to guide interventions in the Central Cairo
waterfront, as well as recommendations for further research.

6.1 Conclusions

The research was based on the premise of the human need for contact
with Nature within the urban built environment and the emerging conquest
for innovative and comprehensive approaches to integrate Nature within the
urban fabric of cities and urban areas. The research is situated within the
emerging field of Biophilic Urbanism and adopts an urban sociology
perspective to explore the biophilic perceptions of urban and urban/natural
spaces. As such, the main objective of the study was to first identify valuations
of Nature and indicators of “Biophilia” within the Nile waterfront in Central
Cairo and then investigate potential opportunities and challenges of applying
“Biophilic Urbanism” as a planning and design approach for future urban
development along the Nile waterfront in Cairo to harness the potential
benefits derived from the river as a natural element, foster positive human-
river relations, improve users experience within the waterfront, and ultimately
improve human well-being.

Five research questions were posed, including the main question of the
research, which were subsequently addressed through the three parts of the
study. In parallel, 5 objectives of the research were put forth to reflect on the
research questions and obtain answers for them. Each objective was set to be
achieved through a specific chapter or chapters. The following section will
provide a brief summary of the research’s questions and objectives and the
adopted methodology to obtain answers to these questions.
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6.1.1 Response to the research’s Questions

The first research’s question addressed in the research was: “What are
the implications of the process of urbanization and the human-Nature
connections, How can the human-Nature relationship be explained, What are
the potential range of benefits that human societies can derive from urban
Nature?”. To answer this question, the research set out to explore the
theoretical debate on the relationship between Nature, Urban Eco-systems,
biodiversity and human health and wellbeing.

This was addressed in Chapter 2 through an extensive literature review
of the theoretical debate on the human-Nature relationship and the theories
put forward to explain the current dilemma of the human separation from
Nature. As such, prevailing theories and concepts explaining the human-
nature connections, on multiple scales, were explored with emphasis on the
“Biophilia Theory” as the main theoretical foundation of this research, as well
as the human valuations of Nature. Moreover, scientific evidence of the
potentially wide range of psychological, physiological, and social benefits
that human societies can derive from contact with Nature was showcased to
lend validation to the research objectives.

The second question of the research was “Why is the approach of
“Biophilic Urbanism” considered more convenient and comprehensive as an
innovative approach for urban development and what differentiates it from
other traditional approaches?”. This question was addressed in Chapter 3
through an overview of the emerging field of “biophilic urbanism” to
demonstrate integration of urban nature into the urban fabric of the built
environment. Within this context, Chapter 3 was split into Two parts; the first
part focused on discussing the human conceptions of Nature in modern cities,
the spatial configurations of urban nature, and the approach of “Biophilic
Urbanism”, its definitions, scales, and principles as an emerging approach
demonstrating the integration of natural elements and features within the built
environment. This found a range of forms and scales in which nature can be
synergistically integrated into dense urban environments to contribute to the
creation of urban environments that are climate-resilient, adapted to growing
resource shortages, and that provide opportunities of human-nature
interactions that are beneficial to human health and wellbeing. Finally, that
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part of the chapter explored the driving force beyond the emergence of the
“Biophilic Urbanism” approach and the reasons that validate mainstreaming
this approach in the retrofit of urban areas and cities.

The Third question was “How can “Biophilic Urbanism” be applied in
urban water-ways and waterfronts development projects to improve human
health and well-being? and what are the potentialities of integrating these
water-ways in the built environment as a tool for improving quality of life?”.
To answer this question, it was first needed to investigate the current global
approaches of integration of urban water-ways as a natural element into the
planning process of urban development as a natural tool to improve the built
urban environment and to identify indicators of “Biophilia” prevailing in
urban water-ways and their environments as well as valuations of Nature
relevant to this context.

This was addressed in the second part of Chapter 3. In exploring
indicators of “Biophilia” in urban waterfronts, it was essential to first discuss
the impacts of the process of urbanization on urban water-ways in modern
cities and the contemporary approaches of their management and
development, particularly those within dense urban areas. In doing so, many
conflicts of planning and management approaches were showcased and
discussed. A review of human perceptions of urban waterfronts follows. This
found a set of characteristics that constitute the key aspects that influence
human perceptions of urban water-ways and their adjacent urban areas,
categorized under two main categories; physical dimensions and social
dimensions.

In Chapter 4, a review of selected international case studies that
demonstrate the application and implementation of the approach of “Biophilic
Urbanism” was presented, its guidelines and principles in development
projects related to urban water-ways and/or urban waterfronts. An evaluation
of these case studies was also included to pinpoint key points that contributed
to the success of these projects.

The Fourth research question was “What are the current conditions of
the Nile’s Waterfront in Cairo and to what degree is the waterfront integrated
within the urban fabric of the city?”. Corresponding to this question, the
research set out an objective to analyze the current conditions of the River
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Nile waterfront in the selected study area in Central Cairo to explore
valuations of Nature and identify biophilic indicators within the area.

In this chapter, the research follows an analytical case study approach.
Methods of data collection included an extensive literature review, field
survey, on-site observations, concurrent with semi-structured interviews
when possible, and an online survey. The survey included questions with
multiple choice, binary (yes or no) and 5-point Likert scale (2 answers in
agreement with the statement, 1 neutral answer and 2 answers in disagreement
with the statement) answers, and finally open-ended questions when needed.
This mix of multiple choice, binary, and Likert scale answers provided
multiple perspectives.

An in-depth analysis of data was then carried out to assess the degree of
integration of the Nile waterfront within the urban fabric of the city, explore
valuations of Nature, identify biophilic indicators in the waterfront, and to
investigate potential opportunities and challenges of applying “Biophilic
Urbanism” in future development plans along the Nile waterfront.

Finally, the main question addressed in this research is: "What are the
opportunities and challenges of adopting the approach of Biophilic Urbanism
in urban development plans along the Nile waterfront in Central Cairo. To
answer this question, there was a need to assess the degree of integration of
the Nile waterfront within the selected study area in Central Cairo and
investigate the potential opportunities and challenges of applying “Biophilic
Urbanism” in future urban development along the Nile Waterfront, which
represented the main objective of the research and which was addressed in the
last chapter of the research.

Chapter 5, addresses the main question of the research as well as the
fifth research’s question as it provides an in-depth analysis of the current
conditions of the Nile waterfront in the selected study area, Central Cairo,
identify biophilic indicators within the area and finally provides a SWOT
Analysis to investigate potential opportunities and challenges for applying
“Biophilic Urbanism” approach in future development decisions along the
Nile River course.

Within this context, the key findings of the study can be concluded in
the following paragraphs:
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Evidence of Biophilia in Modern societies

From the literature, it is clear that the ideas of incorporating natural
elements within buildings and urban areas are by no means a new practice,
but a deep-rooted one since ancient times. Scientific research continues to
support evidence of the many physiological and psychological benefits
associated with exposure to Nature. In 1984, Wilson argued for the intrinsic
human need to contact with Nature, a notion that, up until recently, was
considered a luxury provided for the selected few who can afford it. However,
the research would argue that this still prevails in modern societies,
manifested in increasing numbers of new residential compounds with
marketing strategies that rely mainly on providing future residents with vast
spaces of open green areas, blue spaces and the promise of a life away from
the hustle of the dense city. The premise of this research is the underlying
assumption that people are drawn to natural environments and settings,
regardless of whether it’s a question of “Nature Vs Nurture”.

Within this context, the research concludes that integration of natural
elements within the urban fabric of modern cities and urban areas is neither
an option nor a luxury for a specific group of users but rather an essential
human need for preserving human health and well-being. Therefore,
development decisions should seek innovative ways to integrate natural
features and elements for urban areas where “grey” isn’t the dominant colour.

Urban Water-ways and Waterfronts as Urban Nature

Developing waterfront projects that are not only ecologically
sustainable and economically beneficial, but also inclusive, equitable, and
reflective of community needs prove challenging to city planners, designers,
and city leaders.

Based on data drawn from both the analytical and empirical parts of the
study, it is safe to conclude that urban water-ways projects that provide
enhanced green space and ecological restoration of water-ways have value
into themselves, yet they can also be carried out in ways that serve other goals
of raising property values, spurring economic activity, reorienting traffic
patterns, and supporting more active and healthy lifestyles. While past
decades have witnessed major transformations in planning and design

approaches of urban water-ways and waterfronts related projects, most of
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these projects were generally economic oriented, rarely designed to reflect the
innate human affection for Nature and preference for natural settings. Within
such trends, many problems can be identified, as outlined below:

- Conflicts of planning and development approaches

As special borders between man-made and natural environments, urban
waterfronts have been the subject of many planning conflicts in relation to
culture, heritage and identity, land ownerships, social and environmental
justice, economic vitality, and environment and ecology. These themes reflect
major conflicts of planning and development approaches, stemming from
different interests that various stakeholders have in the waterfront.

- Development and design decisions do not take water as a
prerequisite

Most waterfront projects situate users as passive observers of water with
limited opportunities for active bodily engagement when water should be the
centerpiece. Water quality, configurations, and water appearances are of equal
importance as it is highly improbable that users will be satisfied with a space
where debris and trash are scattered.

- Design content is too stereotyped

Decision makers often focus very narrowly on the most iconic elements
of the design interventions of other cities waterfronts without taking the local
social, political, and natural conditions and characteristics into consideration
so that the result of the design lack of practice local features and might even
fail to deliver its goals. A common issue with many waterside development
design interventions is that they are “inspired” by projects with different
geographical locations, different topography, and different historical, social,
and cultural contexts. In addition, many revenue-oriented development
projects capitalizing on proximity to water are not in harmony with the
context of such sensitive public spaces, which result in a negative impact on
the realization of development goals.
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- Development and design decisions are not “People-Oriented”

Many waterfront intervention ideas lack active experiences of Nature as
they stay only in the form of material changes, therefore, don’t provide users
with the full potentials of sensory experience of Nature. City planners and
designers need to understand these unique and strategic urban spaces from the
"human" perception. However, the realization of "people-oriented"
development should be based on full respect and protection of natural
ecology. Nature should be perceived and treated as an equal rather than a
commodity. Moreover, development decisions should promote inclusive
access of diverse user groups.

- Development Decisions, Design and implementation processes are
often one-sided

Global experiences have shown that a combination of far-sighted
political will, support, and collaboration of the private and public sectors can
deliver positive urban transformations in a relatively short time. However,
experiences also have shown that successful water-ways and waterfront
development projects require the support of a public constituency, which is
largely dependent on public awareness, which, in turn, depends on people’s
values and meanings of the environment. The best way to achieve that is to
make the river edge as broadly accessible to the public as possible where
people can associate with the river and foster personal attachments and
meanings of the space so that they can act as stewards for the waterfront when
needed.

- Designs are too Expensive and Out of-Scale for the Local Context

Most design concepts require providing vast expanses of urban spaces,
expensive infrastructure, and sometimes overpriced iconic buildings that are
too costly for local contexts. Escalating costs are one way these projects tend
to fail, sometimes even during planning stages, to the point where decision-
makers remove some elements, reduce some stages, or abandon them
altogether. Ultimately, either resulting in over-designed and underutilized
urban spaces or a product that is far from original design visions.
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6.1.2 Reflections on The Nile Waterfront in Central Cairo

Like many urban rivers in major cities around the world, the process
of urbanization and modernization has degraded the Nile river and severed
obvious physical and visual links to its surrounding communities. Evolving
investment potentials and leisure and recreation needs have resulted in
development decisions along the culturally and ecologically sensitive edge of
the Nile river that most often focused on the beautification of the waterfront
rather than major physical interventions and transformations.

In accordance with the findings of the analysis of selected study area in
the empirical part, the function of the river is not yet clear in the centre of
Cairo nowadays. Weak social and ecological factors led up to the loss of
river’s role in urban and social contexts, ultimately disconnecting the city’s
residents and dwellers from the river’s edge. In comparing foreign projects of
riversides revitalization with the case of the Nile waterfront in Central Cairo,
it is obvious that the potential of the river here is underutilized and managed
insufficiently. It is evident that optimal results are achieved when dimensions
of river role (functional, social, ecological, and visual) are developed equally,
without overwhelming each other. Reflecting on recent developments of
sectors (1&2) of the selected study area in Central Cairo as part of “Ahl Masr
Promenade”, it is evident that the current realized design remains far from the
original vision put forth for the of Nile Waterfront promenade. It can be safely
concluded that while phased implementation of development processes
allows for flexibility in the event of sociopolitical changes or market
downturns, commitment to original development decisions is crucial for an
end-product that meets the expectations of original development plans.

The historical hydrologic modification of the Nile as a result of the
construction of the High Dam of Aswan, while altering the original ecological
conditions of the river, also provides significant opportunities in the context
of urban design and planning. The Nile now has a predictable hydrologic
regime that allows for modifications along the Nile to occur with far more
certainty as to their long-term benefits. Therefore, study findings support
development decisions of the Nile waterfront, only if they are in harmony
with Nature and don’t deny the public physical and visual access to the river.
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6.2 Limitations of the Study

The present research had a number of limitations that will be
acknowledged in this section and which will suggest avenues for future
directions of research. First is the subjective findings of the social analysis
conducted in the research. Since the study focused on evaluating users
perceptions of the Nile and its waterfront, this focus on self-reported feelings
of users of the waterfront also leaves open the question of whether the study
findings extend to objective measures of restoration such as improvements in
physiological indicators of restoration.

Another limitation of the study was the sample size, which might be
considered not representative. Initially, online web survey/ questionnaire was
selected as a primary data collection method, along with field survey and
interviews, to reach a broader population. However, due to lack of available
resources and time frame, only a total of 53 responses were gathered. As such,
more representative samples are required in the future.

Another issue identified was potential measurement bias because of
the absence of the interviewer when respondents answer online surveys and
the presence of the interviewer when field survey participants in interviews
respond in person (Heerwegh & Loosveldt, 2008). The author recognizes that
the mentioned factors may affect the reliability of making use of statistical
data representations. However, as this study is generally qualitative, statistical
data were not the main focus of the research.

It is also acknowledged that there are limitations to this research
resulting from the geographically limited case studies. However, as
mentioned in Chapter 4, criteria for the selection of case studies were based
on the premise of demonstrating the application. As such, Sea-front cases
were excluded due to the relatively broader scale. Other cases were excluded
due to language barriers in available resources of data and the limited
available time frame.

171



CHAPTER 6: Conclusions and Recommendations

6.3 Recommendations

This section will present final study recommendations, based on the
analysis of selected study area from the previous chapter. First, it will provide
general recommendations. Then, more specific recommendations will follow.

General Recommendations

- Political commitment and governance during all phases of development
process are crucial for the success of any development plans. However,
it is not sufficient without coordination of all sectors involved in the
development process. As such, coordination between all involved actors
is important to ensure effectiveness of any development plans.

- User’s perceptions of natural environments are multi-faceted and
layered. Therefore, it is important to consider that the meanings and
values people hold for Nature vary significantly from one local
community to another, and even among one community, it may differ
from one individual or a group of individuals to another, based on
personal experience, beliefs, self-esteem and satisfaction of life in
general.

- The development of evaluation criterion for Biophilic indicators in
urban waterfronts was based on global practices. Therefore, adopting it
to local contexts requires more investigation into the role of cultural
perceptions. Hence, taking this into consideration is crucial for any
future development of the Nile waterfront.

Recommendations for the Nile Waterfront in Cairo

- It is recommended to establish a network of open green spaces across
the area. This network will enhance the visual image of the waterfront,
improve user’s experience, and provide other services associated with
human health and well-being. Quality and maintenance of these spaces
should be taken into consideration and people of all user groups should
be provided free access to them.

- Although restoring the river to its full ecological integrity is difficult,
restoring native riparian vegetation along the river banks will improve
the ecological conditions for the river. To achieve this, the research
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suggests creating a continuous trail of riparian vegetation along the river
banks, removing concrete edges, and stabilizing river banks. Private
nurseries along the river banks could be utilized for this purpose by
being relocated to a higher level or allocated smaller plot areas to allow
a continuous pedestrian promenade along the river banks. In parallel, it
Is also recommended to activate enacted laws and regulations to protect
the river and its tributaries from pollution and wastewater and to
preserve its ecological nature and restore natural habitat.

- Improving users’ experience of the waterfront as a natural asset is
crucial to any future development plans. Within this context, it is highly
recommended to limit or decrease traffic access to the waterfront, which
will improve air quality, reduce air particulate matter, reduce noise
levels, mitigate air temperatures, and create space for pedestrians.
Moreover, It is highly recommended to increase the number of ferries
stops and water taxi stations by placing them at strategic locations.

- To overcome the dilemma of institutional overlaps, it is recommended
that the administration, management, and control of the waterfront
should be under the authority of one official organization, with
consultations with the public.

- It isrecommended to support activities that celebrate proximity to water
such as national festivals, shows, art performances, and provide efficient
pubic amenities to support intense use of the river banks. This will
connect people with the river, help fostering personal attachments and
meaning of the river, and ultimately increase their environmental
awareness. Activities and uses that require access to water should be
accorded due priority. Therefore, it is highly recommended to reallocate
water-independent uses and limit private ownership of the river banks.

- It is recommended to create a continuous pedestrian promenade along
the Nile Corniche, preferably on the lower-level of the river banks to
decrease noise levels and create a relaxing, comfortable and safe settings
for users by utilizing the space under bridges structures. It will also bring
users closer to the river edge, which could potentially result in increased
environmental awareness and stewardship to protect the river from
further degradation of its ecological nature.
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6.4

Recommendations for future research

As mentioned in the research’s limitations section, more future
representative sample size is required. As such, further intercept surveys
based on larger samples could give clearer insights into users’ values
and perceptions of urban water-ways and their environments. Moreover,
research that utilizes different research methods and instruments could
also reveal other perspectives that weren’t covered within the scope of
this research.

Users’ values, perceptions, and preference for certain typologies of
water-ways and waterfronts may differ based on the scale, shape, and
form of the waterway. Thus, further research into shifts in nature
valuations for different typologies of water-ways is required.

Further research is needed to establish stronger links between users’
perceptions and values of urban water-ways and their environments and
predicting social behavior, actions, and attitudes within these spaces, as
well as informing environmental knowledge and stewardship within
different cultures.

The role of social norms, beliefs, and attitudes on influencing people’s
perceptions of urban development along the Nile River waterfront
within different local communities across country needs more holistic
understanding and investigation.

Finally, perceptions of environmental aesthetics in the Nile waterfront
in Central Cairo in relation to recent developments need more
investigation to identify preferred types of design interventions.
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