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Abstract
With a focus on the future of coastal settlements 
and the role of water, this paper aims to explore and 
advance a fresh set of principles for the integration of 
cultural ecosystem services in coastal environments 
through architecture. The term “architecture” is 
used broadly and may be extended to encompass 
engineering, and landscape and urban design which 
create spaces for people. I study new attitudes toward 
sustainability through a focus on ecosystem services as 
well as common current approaches to and methods 
of coastal management. Green infrastructure and 
ecological engineering are identified as two major areas in 
practice that promote sustainability through ecosystem 
conservation, restoration and design. Cultural ecosystem 
services are promoted and defined. The evaluation criteria 
for UNESCO’s Cultural Landscapes are reviewed. A set 
of principles is generated from the literature in response 
to the research aim and used to frame the analysis of 
two case studies, the Honghe Hani Rice Terraces in 
China and artificial island projects in Dubai. Following the 
case study analyses, these principles are elaborated; the 
third case study concludes with the potential application 
of my findings and conclusions. These necessitate the 
integrity of the relevant ecosystem(s) and borrow from 
and develop existing strategies and concepts in green 
infrastructure and ecological engineering. 
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Preface
In his 1991 manifesto, Professor Wolf Hilbertz, a German-
born futurist architect, inventor, and marine scientist made 
the following statement:

Global environmental change results from complex 
interactions of a set of natural, scientific, engineering, 
political, economic, and social implications. 
Growing and decomposing, maintenance, repair, 
and reclamation of the physical environment are 
part of this. Understanding and enhancing life 
processes and tenderly working and marshalling 
natural cycles (i.e. carbon, oxygen, nitrogen) is the 
strategy, keeping our largest life-support system as 
original and sound as possible (Hilbertz, 1992).

This was succeeded by a list of seven imperatives for 
environmental development and sustainable evolution 
in nature and architecture. These stipulated the use of 
renewable energy throughout the entire construction 
process; described the ideal properties of building 
materials and their production processes; and identified 
the use of “cybernetics and artificial intelligence” as an 
integral part of the design process “to ensure ecological 
contextual system efficiency and evolution” (Hilbertz, 
1992). Almost 30 years later, the legacy of Hilbertz’s 
futurist visions and interdisciplinary research approaches, 
which negotiated the fields of architecture, ecology and 
marine science, continues to be very relevant. However, 
the specific strategies he proposed may today be further 
debated and revised. 

The emergence of “Material Ecology” over the past 
decade, which operates at the intersection of biology,  
computer science and materials science and engineering 
(Neri Oxman, 2013), advocates a similar set of ideals. 
Unlike Hilbertz’s hypothesis, however, the “artificial” is 
promoted; the “intimate relationship between design 
and biology proposes a shift from consuming Nature as a 
geological resource to editing it as a biological one” (Legg, 
n.d.). The philosophy which drives this design field presents 
an unconventional proposition where “we mother nature 
by design” (Legg, n.d.), exploiting our ability to harness 
“unnatural” processes. In research and practice, this has 
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evolved into the creation of a library of materials and 
processes through individual objects and structures that 
demonstrate "nature-inspired design and design-inspired 
nature” (MoMA, n.d.).

A perusal of the development of such transdisciplinary 
approaches in architecture provided my point of 
departure. Consequently, this thesis aims toward a 
paradigm that considers the built environment collectively, 
considering not just the sustainable construction and 
operation of individual buildings or building elements, nor 
specific design processes or styles, but a revised approach 
to architecture and its relationship with nature that might 
remedy destructive practices whilst offering pleasurable 
living environments. 
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Introduction 
Environmental and Architectural Context

It is no revelation that the imminent threats of climate 
change demand urgent action. Coastal environments are 
particularly vulnerable and anticipate the consequences of 
sea-level rise, flooding and extreme weather conditions 
amongst other hazards. Despite these forbidding forecasts, 
half of the world’s population lives in or in proximity 
to a coastal city, and population density in these areas 
is expected to rise (Jaffe, 2006). Whilst migration away 
from coastal cities may become necessary in some cases, 
it may not be feasible nor ideal in others. However, as the 
nature of coastal environments is set to change, there is 
an opportunity for the simultaneous evolution of renewed 
infrastructures and urban environments which give novel 
precedence to water and transform our relationship 
with nature. Our built environment, whilst threatened by 
these drastic climate changes, also holds the potential to 
harmoniously adapt to future realities. What then might 
architecture’s role be within this new epoch? And in what 
way could architecture embrace and positively adapt to 
the challenges ahead?

My motivation stems from my frustration with various 
issues. Design movements in architecture, such as those 
mentioned in the preface, which attempt to achieve 
harmony between nature and the built environment, 
generate exciting architectural proposals yet their 
sustainable value is often limited or superficial. Green 
design and commonly associated building rating tools focus 
on minimising impacts at a local scale rather than promoting 
socially and ecologically productive design and are often 
devoid of aesthetic considerations. Timid attitudes toward 
human intervention that assume a directly proportional 
relationship between the harmful environmental impacts 
of a site and its degree of naturalness are too an 
impediment to positive management and construction. 
Against this context, I contend that there is a need for 
new approaches toward sustainability which inspirit the 
design process and the end product, visually and spatially, 
in addition to effecting positive growth.
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Spider diagrams representing the provision of ecosystem 
services across  the Venice lagoon water bodies:
 

“Heavily modified” water bodies (A); land zones (B); 
confined water bodies (C, E); non-confined water 
bodies (D, F). Abbreviations: Aquac.: aquaculture; Fish 
(Art.): fish (artisanal); Fish (Recr.): fish (recreational); 
Recr. Nav.: recreational navigation; Edu.: education; 
Trad.: tradition; Eros. reg.: erosion regulation (Rova, 
Pranovi and Müller, 2015). 

Fig. 0.1
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The Ecosystem Services Approach

My design project, carried out in parallel with this thesis, 
was initiated by a study of the unique ecosystem of the 
Venetian Lagoon. The range of studies surveyed included 
an investigation which mapped the lagoon’s ecosystem 
services as a method to provide a new framework for 
the management of the site (see Fig. 0.1); this inspired 
my subsequent trajectory. Stimulated by a keen interest 
in new attitudes toward sustainability, particularly in view 
of climate change, and crucially, the role of ecosystem 
services, my research attempts to explore and speculate 
further upon the relationship between sustainability, 
ecosystem services and architecture for coastal areas. 

The concept of “ecosystem services” was formalised 
by the Millennium Ecosystem Assessment (MA), a four-
year study launched by the United Nations Environment 
programme and published in 2005, where it was defined as 
"the benefits people obtain from ecosystems” (Millennium 
Ecosystem Assessment [MA], 2005). These benefits were 
grouped into four broad categories as summarised below:

Supporting services
e.g. nutrient cycles, oxygen production, soil formation. 

Provisioning services 
e.g. food, freshwater, wood and fibre. 

Regulating services 
e.g. regulation of flood, climate, disease, water purification. 

Cultural services  
e.g. aesthetic, spiritual, educational, recreational. 

The assessment emphasised that, as a result of growing 
population and growing per capita consumption, human 
use of all ecosystem services is growing rapidly. Alongside 
this trend, approximately 60% of the 24 ecosystem 
services evaluated, 70% of which related to regulating 
and cultural services, were found to be degrading or 
used unsustainably. The report also identified “a decline 
in the quantity and quality of aesthetically pleasing natural 
landscapes”; despite continued growing demand for 
cultural services, “the capability of ecosystems to provide 
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cultural benefits has been significantly diminished in the 
past century”. The reasons for this were attributed to 
both ecosystem and societal changes, the latter of which 
have negatively influenced people’s appreciation of those 
cultural benefits and hence their conservation (MA, 2005).

The study concluded that for most plausible future 
scenarios, “changes in policies, institutions, and practices 
can mitigate some of the negative consequences of 
growing pressures on ecosystems”. Such actions involve 
major investments in several areas; ultimately, 74 response 
options were assessed. With regard to cultural services, 
the proposed responses included the restoration of 
landscapes in conjunction with efforts to influence cultural 
perceptions as well as ecotourism and cultural tourism 
(MA, 2005). 

Given the background of my investigation, the findings 
and conclusions made in the MA presented to me 
an opportunity to explore the possible contributions 
architecture may offer, currently not specifically considered 
nor explored. As such my research concentrates explicitly 
on cultural services which constitute the “non-material 
benefits that people obtain from ecosystems through 
recreation, tourism, intellectual development, spiritual 
enrichment, reflection and creative and aesthetic 
experiences” (Chrzanowski and Buijse, 2017). 

The Ecosystem Services Approach
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I use multi-disciplinary qualitative research methods to 
construct a speculative argument; this informs my case 
study research, the development of my design project and 
my conclusions. The use of existing case studies enables me 
to identify the absence or presence of cultural ecosystem 
services and to demonstrate how the architecture fails 
or succeeds in contributing to their integration; these are 
evaluated with reference to textual and visual data. I use 
contemporaneous sources which range from scientific 
peer-reviewed journal articles and books; books from built 
environment professionals; official reports and documents 
from governmental sources and recognised organisations; 
and online media and tourism information sources.  

My research is structured into two main parts. A literature 
review traces the development of ideas and concepts that 
have guided and influenced sustainable design for the built 
environment. I explore new attitudes toward sustainability 
that consider the role of ecosystem services, the strategies 
that are proposed and the value of such approaches. 
I identify and compare the simultaneous emergence 
and development of ecological engineering and green 
infrastructure practices. I conclude with a focus on the 
literature concerning cultural ecosystem services and the 
relevance to architecture. 

This is followed by an analysis of three different case 
studies. The first two, the Honghe Hani Rice Terraces in 
China and artificial island projects in Dubai, United Arab 
Emirates, explore the availability and potency of cultural 
services in existing developments and the extents to which 
these are provided and/or enhanced by the architecture 
and ecosystems. Then, within the context of the Venetian 
Lagoon, I present a review of my design project as an 
attempt to apply the knowledge gained from my research 
studies and to demonstrate the potential application of my 
findings and conclusions.

Methodology and 
Structure
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Ecosystem services, 
sustainability and 
architecture

i.

It may be argued that the work of Professor Hilbertz, 
from around the 1970s up until the early 1990s, whose 
pioneering thinking and practices provided my point of 
departure, presents the very early development of ideas and 
solutions between the fields of architecture, oceanography 
and ecology with regard to sustainability. Around the 
same time, in the early 1960s, the concept of ecological 
engineering first emerged; this was later defined as “the 
design of sustainable ecosystems that integrate human 
society with its natural environment” (Mitsch, 2012). In 
the mid-1980s the development of best management 
practices in the US for water pollution control, which built 
upon much earlier ideas of urban farming, also introduced 
green infrastructure concepts. However, it wasn’t until 
the beginning of the new millennium that both ecological 
engineering and green infrastructure witnessed more rapid 
development and implementation. 

The Encyclopaedia of Sustainable Technologies, a recent 
publication containing a very comprehensive analysis of 
a wide range of technologies and processes, provides 
a good overview of the current status of solutions and 
approaches to sustainability. With regard to the built 
environment, the strategies discussed cover methods 
of green construction and adapting buildings to climate 
change including, for example, a detailed study on the 
integration of photovoltaics in buildings. For coastal areas, 
existing strategies are focused on enhancing water quality 
in response to ocean acidification and eutrophication 
through new technologies and management methods. In 
a chapter dedicated to “Planning and Design Scenarios 

Emerging attitudes and ideas regarding 
sustainability, emphasising the significance of 
ecosystem services and “positive development”.

The development and effective scope of Green 
Infrastructure. 
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for Liveable Cities”, the author recounts Richards Rogers’ 
five features of a “sustainable liveable city” from his 1997 
“Cities for a Small Planet” which describe a city that is both 
“beautiful” and “ecological”. This envisages architecture and 
landscape that “spark the imagination and move spirit” and 
at the same time minimise their “ecological impact”, are 
“safe and resource-efficient” (Clements-Croome, et al., 
2017). Though not expressed explicitly in terms of cultural 
ecosystem services, these ideas promote the integration 
of environmentally sensitive and fruitful strategies with 
aesthetically pleasing design. 

In the same volume, Gopalakrishnan and Bakshi (2017) 
compare different “design methods and frameworks for 
including nature in engineering decisions” for achieving 
sustainability; here the authors stress definitively that a 
primary goal of developmental activities should be the 
incorporation of ecosystem services. Consequently, they 
argue that a key merit of both ecological engineering 
and green infrastructure is their positive contribution 
to ecosystem services. Having thereby established the 
importance of these two frameworks within the literature, 
their application and the relationship between their 
specific strategies and architecture, particularly for coastal 
environments, is reviewed more closely further on.  

Gopalakrishnan and Bakshi’s argument follows theories 
developed by others over the past two decades, quite 
possibly influenced by and propelled further since 2005 
following the conclusions made by the MA. Indeed the 
value and significance of adopting an ecosystem services 
based approach for sustainability has been postulated by 
different authors who have encouraged a new attitude 
toward thinking about and dealing with the environment. 
Having said that, it was argued by Abson, et al. (2014) 
that the relevance of ecosystem services research to 
sustainability has “received little attention”. The authors 
carried out a detailed study of ecosystem services research 
between 1997 and 2011; their data showed a significant 
increase in publications after 2005, although the focus 
of these papers varied. The 30 journals with the highest 
number of well cited ecosystem services publications were 
also reviewed. This included only one journal, “Landscape 
and Urban Planning”, with direct relevance to the built 
environment and with only 14 publications as compared 
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to the highest total of 166 publications in “Ecological 
Economics”.

Despite these findings, one key volume which promotes 
the “eco-retrofitting” of the urban fabric is Janis Birkeland’s 
“Positive Development: from vicious circles to virtuous 
cycles through built environment design”. Published in 
2008, Birkeland’s book presents a thorough critique of the 
various methods, tools and processes of sustainable building 
design, planning and environmental management. Birkeland 
(2008) asserts that “our current methods for addressing 
sustainability challenges are shaped by institutional and 
intellectual frameworks that reflect negative, defensive 
attitudes towards the environment”. Thus, the arguments 
constructed in each chapter ultimately lead to a proposed 
framework which considers necessary reforms at an 
institutional level, including a proposed “constitution of 
sustainability principles”. A summary of her theorisations 
can be found in the following quotation:

Genuine sustainability will require more than social 
change and ecological ‘restoration’. It will require 
increasing the total amount of ecosystem goods 
and services, as well as increasing the health and 
resilience of the natural environment (Birkeland, 
2008).  

Birkeland’s (2008) concept of “positive development” 
which she argues would “expand the ‘ecological base’, 
meaning ecosystem good and services, natural capital, 
biodiversity and habitats, ecological health and resilience, 
and bio-security” represents the fundamental objective for 
new approaches to the planning, design and management 
of the built environment.

Ecosystem services, 
sustainability and 
architecture

i.
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ACROS Building in Fukuoka, Japan: Stepped roof garden 
section.

Photograph showing the stepped roof garden of the  
ACROS Building and adjacent Tenjin Central Park. 

Fig. 1.2

Fig. 1.1



The propagation of green infrastructure has been 
attributed to the pioneering work of Edward McMahon 
and others at The Conservation Fund (Grant, 2012, p.60), 
an environmental nonprofit focusing on conservation 
and communities in the US. McMahon defined green 
infrastructure as:

an interconnected network of protected land 
and water that supports native species, maintains 
natural ecological processes, sustains air and water 
resources, and contributes to the health and quality 
of life for people (Jongman, 2019).

A review of the development of this framework provides a 
good understanding of the current strategies and methods 
it entails as well as areas it neglects. The incorporation of 
green infrastructure principles in policy represents the shift 
in attitudes toward sustainable planning and demonstrates 
the increased awareness of ecosystem services and their 
significance. In a 2017 policy briefing, the UK Parliamentary 
Office of Science and Technology identified that “existing 
urban green infrastructure in the UK has not been 
strategically planned to deliver ecosystem services” 
(Wentworth, 2017). Despite this observation, there are 
various ways in which green infrastructure is currently 
implemented in a way which promotes biodiversity as I 
continue to discuss.

Gary Grant’s “Ecosystem services come to town: greening 
cities by working with nature” supports the argument that 
providing ecosystem services within the built environment 
is an essential practice for sustainable development 
and the creation of more pleasant and efficient cities. 
Grant provides a very thorough account of solutions to 
sustainable urban development with a focus on green 
infrastructure approaches and interventions and their 
impact on ecosystem services. This is dealt with at the 
regional scale with strategic green infrastructure, such as 
catchment management and green belts, to the scale of 
neighbourhoods and individual buildings that incorporate 
green roofs and living walls. In the UK, we have become 
accustomed to many of the referenced elements within our 
cities, such as urban rain gardens for example, and we are 

Green Infrastructure 
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not conscious of their presence nor their ecological impact 
and in many cases they do not contribute appreciably to 
the provision of cultural benefits, particularly not through 
architecture. Indeed, the majority of these strategies focus 
on the ecological health benefits; aesthetic considerations 
are seldom discussed. In one example however, Grant 
(2012) likens the rooftop garden of architect Emilio 
Ambasz’s ACROS Building in Fukuoka, Japan to “those of 
a park or garden”, highlighting the recreational potential of 
such features.

Whilst Grant (2012) focuses mostly on green infrastructure 
and ecosystem services for cities, he recognises the growing 
importance of “blue infrastructure” claiming that it “is 
often the only truly city-wide or regional natural feature” 
and describes riverside sites as “the only viable city-wide 
green infrastructure networks”. However, although the 
cultural value of rivers and coastal waters is suggested, 
there is little consideration given to the opportunities they 
offer in terms of cultural ecosystem services. Rather, in 
his short discussion, Grant highlights the move toward 
floodplain restoration due to increased flooding and the 
loss of wetlands. Likewise, his chapter dedicated to water 
and cities focuses on issues such as the provision of fresh 
water and urban drainage. 

That being said, approaches to green infrastructure in 
policy circles tend to recognise the cultural benefits. In a 
report by the UK Green Building Council (2015), the social 
benefits of green infrastructure are discussed in equal 
measure to the environmental and economic benefits. 
These social targets are broad and include benefits that 
pertain to cultural services. For example, with reference 
to a mixed-use development, the report suggests that 
landscape design features such as woodlands, brooks, 
holding ponds and green corridors support healthy living 
and well-being for all age groups by providing opportunities 
for outdoor exercise and access to nature. 

My findings confirm the integration of green infrastructure 
in urban settings; the consideration given to the cultural 
benefits is evident to various extents at policy level and in 
practice. However, whilst the overall developments have 

Green Infrastructure 
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been encouraging, within the field of architecture there has 
been limited progress with regard to coastal environments. 
This leads me on to the next subsection which presents 
a comparative study with ecological engineering. Given 
the relevance of this field in studies relating to ecosystem 
services and sustainability, it may draw attention to 
potential strategies for architecture overlooked by green 
infrastructure.



Ecosystem Services and 
Coastal Environments: 
Conventional and developing 
strategies for coastal 
environments, in view of 
climate change

ii.

Changing outlooks toward traditional engineering 
methods for coastal architecture and the focus 
of emerging ecosystem based approaches within 
ecological engineering. 

In a short article entitled “Water World” for The AIA 
Journal, American architect Lance Hosey, well-known for 
his writings on green and sustainable design, questioned 
how cities will adapt to climate change. Recalling the 
futility of New Orlean’s levees against Hurricane Katrina, 
Hosey relays an optimistic, revisionist vision for coastal 
settlements:

"Building barriers is not enough," says structural 
engineer Guy Nordenson, leader of the research 
team that won the AIA's 2007 Latrobe Prize to 
study the impact of global warming on waterfronts. 
”We will need more imaginative solutions." He 
sees water as a significant but neglected part of 
the public realm. "We can accommodate climate 
change through the creation of new urban 
space." For example, reshaping the shorelines 
and constructing strategically placed islands can 
simultaneously diffuse storm surges and foster new 
connections between the water community and 
the land community (Hosey, 2008).

Nordenson’s albeit vague descriptions suggest exciting 
architectural opportunities which encourage coastal 
design despite bleak future forecasts. Hosey follows this 
with examples that include proposals for post-Katrina 
New Orleans, stilt villages in the Gulf of Thailand, and the 
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concept of floating parks. Projects of this nature begin to 
depict sustainable coastal architecture capable of providing 
the range of nonmaterial benefits associated with cultural 
ecosystem services, yet nonetheless, they remain limited 
and overlooked.

Coastal engineering continues to be, for the most part, 
concerned with defending and conserving coastlines. 
Having said that, the last 60 years have witnessed a 
reluctant reevaluation of traditional methods of coastal 
management and measures for coastal defence, with 
respect to their effectiveness in defending human assets, 
their environmental impacts and the cost benefits of their 
erection and maintenance. The opinion that traditional 
forms of hard defences are no longer sustainable has 
become increasingly popular. Governments have begun to 
seek out new approaches to dealing with the transforming 
effects of climate change; this is true for even more 
economically developed nations, including the UK. The 
fate of the Welsh village of Fairbourne is one example 
of a more resigned approach; a brutal decision made by 
Gwynedd Council in 2013 effectively ruled out options 
to defend the village from predicted sea level rises in the 
long-term which means it may be forcibly abandoned 
in the next 30 to 40 years (Harries, 2019). With these 
new measures being considered and/or implemented, the 
following subsection explores the alternative solutions 
brought forward by ecological engineering.           
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In 1996 the National Academy of Engineers published 
a book, Engineering Within Ecological Constraints, 
which represented the first publication that discussed 
ecologically sensitive engineering. The book explored the 
potential compatibility of engineering solutions with long-
term ecological concerns. In one of its chapters providing 
perspectives on ecology and engineering, William Mitsch, 
a prominent ecosystem ecologist and ecological engineer, 
wrote the following:

The state of the environment, combined with 
a dwindling of nonrenewable natural resources 
available to solve environmental problems, suggests 
that the time has come for a new paradigm in 
engineering that deals with questions and solutions 
on the scale of ecosystems and landscapes. There 
are a great number of environmental and resource 
problems that need an ecosystem approach, not 
just a standard technological solution (Mitsch, 
1996). 

Mitsch’s argument highlights two key pointers for tackling 
environmental problems: the urgency of working at the 
“scale of ecosystems and landscapes” and the inefficacy 
of technological solutions alone. He stresses the “self-
designing capability of ecosystems and nature” as a vital 
feature which distinguishes ecological engineering from 
traditional engineering technologies (Mitsch, 1996). Since 
this publication, ecological engineering has developed 
rapidly. This has been particularly revolutionary for 
coastal conservation and engineering which have been 
influenced by ecosystem services based approaches in 
pursuit of “positive interactions that generate synergies” 
(Cheong, et al., 2013). Unlike the case with green 
infrastructure, the application of ecological engineering 
in coastal environments is “one of the most developed 
areas in practice” (Cheong, et al., 2013). As such a study 
of this framework may prove informative for developing 
architectural strategies. 

In an article published in Nature Climate Change, 
Cheong, et al. (2013) explore coastal adaptation through 
ecological engineering. The uncertainty of climate change 

Ecological Engineering
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is emphasised and for this, the authors advocate the need 
to replace typical “single, static systems” with “dynamic 
responses to multiple stressors” i.e. a combination of 
different strategies that address several types of coastal 
hazards, stresses or disasters to achieve “versatile and 
flexible” solutions. In view of this ecological engineering is 
promoted as an alternative that “uses a combined method 
for ecosystems that are inherently self-sustaining and 
responsive, and generates positive species interactions”. 
It is further asserted that ecological engineering “provides 
possibilities for multiple-use design that incorporates 
coastal defence, recreation and ecosystem services” 
(Cheong, et al., 2013). 

By way of comparison, the authors summarise the setbacks 
of traditional hard defence systems such as sea-walls, 
rock revetments and levees which are typically “built to 
protect coastal areas from ocean-derived threats”. Whilst 
they may be oftentimes successful in protecting certain 
areas, they destroy marine and terrestrial ecosystems 
and have “negative or regretful impacts on morphology, 
hydrodynamics and sediment and nutrient budgets, as 
well as local economies at several scales”. Three forms 
of ecological engineering in coastal settings, marshes, 
mangroves and oyster reefs, are subsequently discussed, 
providing an overview of the benefits of sustaining these 
ecosystems as well as the focus of current strategies 
(Cheong, et al., 2013). I relay one example to demonstrate 
the advantages of these soft engineering methods:

Cheong et al. (2013) consider the benefits of the 
conservation and restoration of salt marshes in relation to 
levees, crucial to many coastal settlements for regulating 
water levels. In addition to the ecological health benefits 
they offer and the ability of their natural composition and 
growth to withstand sea-level rise to certain extents, it is 
noted that salt marshes “dampen waves, suppress erosion 
rates and thereby reduce wave impact on adjacent levees”. 
With this, the authors conclude that a more nature-
friendly levee design i.e. “one that allows for gradual slopes 
and layering with grasses on the outside instead of hard 
stones or asphalt” is favourable and increases landscape 
attractiveness. The range of ecosystem services made 
available and/or enhanced is also acknowledged. These 
include ecological benefits through enhanced "carbon 
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sequestration into marine sediments”; economical benefits 
with increased “fishery production in surrounding areas” 
and the maintenance of “grass-layered levees” by grazing 
cattle thus “servicing the production of meat and milk”; and 
cultural benefits as “human use of the shorelines also rises, 
as the natural ecosystems planted on top of and around 
the [hu]man-made structures attract people seeking places 
for outdoor activities” (Cheong, et al., 2013). Indeed, the 
recreational benefits are acknowledged within this report 
however they are not closely interrogated nor exploited 
in practice. 

Lastly, the ecological design of coastal and marine 
infrastructure also presents the current development 
of approaches within the field and prospective future 
applications. In a study by Perkol-Finkel et al. (2018), the 
authors build upon earlier research studies that explore 
design modifications to seawalls. The authors focus on 
the biological and ecological enhancement of active 
infrastructure and no consideration is given to the wider 
cultural benefits. Nevertheless, such research offers 
valuable guidelines for architecture. This specific case 
study, for instance, provides an informative lesson on form 
and materiality choice. It is identified that the typical design 
of seawalls composed of non-natural substrates which 
feature “steep slopes, low structural complexity, and 
high homogeneity, all of which are rarely found in natural 
habitats” do not provide “suitable conditions for the 
development of diverse biological assemblages”. Moreover, 
these smooth surfaces “attract opportunistic and invasive 
species with high tolerance to man-made environments”. 
In place of this, the research team construct and compare 
a system of bio-enhanced concrete panels to standard 
Portland cement-based quadrats. Synergistic effects and 
increased live cover, species richness and biodiversity were 
achieved through a proprietary concrete composition, 
increased surface complexity and macro-design 
considerations i.e. the incorporation of biological niches 
through deliberate holes and crevices. Whilst aesthetic 
considerations were not made, the science-based design 
features, as demonstrated by Fig. 1.3, comparing the ECO 
panels to standard ones, present the opportunity for 
conscious design proposals that provide both ecologically 
sensitive and aesthetic architecture for waterfronts.

Ecological Engineering
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Comparison between ECO panels (top) and scraped surface 
of the control plots (bottom) at 2, 7, 12, 18 and 22 months 
post deployment from left to right.

Fig. 1.3



Implications and 
Opportunities for 
Architecture 

iii.

The preceding two sections provide a brief overview 
of the development of ecosystem services based 
approaches to sustainable design and the consequences 
for architecture. By and large, sustainability measures in 
architecture are typically aimed at reducing the negative 
environmental impacts of single buildings. Urban planning 
and related policies have demonstrated more inclusive 
sustainability methods through the adoption of concepts 
such as green infrastructure; cultural values are exploited 
through urban parks, gardens and woodlands however 
little consideration has been given to coastal areas. The 
management of coastal environments has long focused on 
defence strategies; however reformed approaches have 
incorporated various ecological engineering initiatives with 
multiple functions. Sustainable technologies and ecological 
approaches are also being developed and tested to address 
the negative effects of climate change and heal damaged or 
endangered coastal and marine ecosystems. Yet, these are 
achieved without any regard to the cultural benefits and by 
means other than architecture. 

With that said, ideas relating to the concept of cultural 
ecosystem services have been around for a long time. 
As noted earlier, in the late 1990s Richard Rogers 
emphasised the importance of cultural benefits in the 
design of sustainable cities. In more recent conversations, 
particularly regarding coastal architecture, the idea 
of extending the public realm into and beyond our 
waterfronts was advocated by Guy Nordenson, a 
structural engineer and professor at Princeton University 
School of Architecture. Over a decade later, the realisation 
of such visions, particularly in connection with ecosystem 
services, continues to be limited and invites much scrutiny. 

Beyond design-oriented circles, the prevalence of such 
discussions with explicit mention of ecosystem services has 
increased substantially since 2005. Birkeland’s argument 
demonstrates these new attitudes and stresses the 
significance of ecosystem services with regard to “genuine 
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sustainability” and “positive development”. However, the 
majority of such literature highlights the economic benefits 
and is directed toward policy, planning and management 
strategies. 

Green infrastructure and ecological engineering were 
identified as two major areas in practice that promote 
sustainability through ecosystem conservation, restoration 
and design. The former, although closely related to the 
built environment, has to date, provided predominantly 
land-based solutions and has been poorly integrated 
with design-oriented architecture. On the other hand, 
ecological engineering, which has developed with greater 
expertise, boasts extensive coastal studies. Such research 
and applications of ecotechnology present very valuable 
resources that can support architectural contributions; 
indeed the convergence of architecture and ecological 
engineering may perhaps present an opportunity for a new 
form of ecologically sensitive and culturally rich design. 
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The conclusions made by the MA in 2005 identified the 
widespread degradation and unsustainable use of cultural 
ecosystem services despite a growing demand for these 
benefits. This has been further supported by my literature 
review; even where the provision of cultural services is 
acknowledged and/or exploited, as in the case with some 
forms of green infrastructure, conscious architectural 
contributions are limited and uninspiring.

The lack of integration of cultural ecosystem services has 
been identified in various other studies. A paper by Daniel 
et al. (2012) which attempted to advance the integration 
of cultural ecosystem services into the ecosystem services 
framework provoked an interesting academic debate 
between the said research team and Thomas Kirchoff. 
Kirchoff (2012) questioned the concept of cultural 
ecosystem services and argued that the parameters 
proposed by Daniel et al. cannot be used to operationalise 
the assessment of a landscape’s cultural meanings and 
values since only instrumental values can be provided or 
enhanced by ecosystems. Daniel et al.’s (2012b) response 
to Kirchoff’s critique contended that decades of research 
have shown that “there are many commonalities among 
the biophysical characteristics of culturally valued natural 
and cultivated landscapes” and that “ecological structures 
and functions figure highly in many cultural benefits derived 
from landscapes”. The authors concluded that they will 
not define cultural values out of the ecosystem services 
framework as this might risk further marginalising this 
category. 

It is clear that assessment methods for cultural services are 
a lengthy debate. The studies undertaken by Daniel et al. 
(2012) attempted to operationally define cultural services 
to guide assessments. The range of cultural services was 
subdivided into the following four categories: landscape 
aesthetics, cultural heritage, outdoor recreation, and 
spiritual significance. The research reviewed by Daniel et 
al. focused specifically on “relationships between ecological 
structures/functions and human needs relevant to cultural 
values”. Overlaps between the subcategories and the 
broader range of ecosystem services were also noted. 
In this paper I have chosen to assess the availability and 

Cultural Ecosystem Services
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potency of cultural ecosystem services in line with Daniel 
et al.’s perspective, considering the cultural values of a site 
which exhibit significant contribution from ecosystems and 
the relative contribution of specific ecosystems in satisfying 
particular cultural needs or wants. 

To reiterate, the areas which suffer from a lack of 
attention within the literature include both research 
related to cultural services and ecosystem services based 
research from architectural sources. Consequently, in 
practice, there is a lack of integration of cultural services, 
especially through architecture and especially in coastal 
environments. The next section explores how architecture 
might serve to enhance and provide cultural services; this 
is studied through the analysis of selected case studies 
which were informed by the findings made so far, as I 
proceed to describe. 
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Case Studies
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Investigative Framework
Further to the conclusions drawn from my literature 
review and in view of my research aim, I identify a set of 
emerging principles, described below, which I illustrate in 
the analysis of my selected case studies:

Scope of sustainable functions: Are they impactful at the 
scale of a landscape and/or ecosystem(s)?

Interconnected network of features that generate 
synergies. 

Positive development is maximised when an interconnected 
network of features are designed and managed to deliver 
ecosystem services.

Creation of habitats and promotion of biodiversity. 

Diversity of cultural services and their dependency on the 
relevant ecosystems and architecture. 

Degree of naturalness and extent of human intervention: 
A synthesis/balance of “natural” and “artificial” elements.

E.g. a combination of soft and hard engineering methods for 
waterfronts. 

I compare an organically evolving landscape with a 
millennium of history in the Honghe region of China’s 
Yunnan province (Zhan and Jin, 2015) against 21st century 
artificial island projects on the coast of Dubai, United Arab 
Emirates. 

Having identified the lack of attention given to sustainable 
coastal design, I start with the analysis of an inland landscape 
to identify key principles that can serve as guidelines for 
architectural proposals in coastal environments with 
regard to the integration of cultural ecosystem services. 
The second case study presents a contemporary contrast, 
critiquing how high-quality coastal design is carried out 
today. In this way I further refine my conclusions to frame 
the analysis of my design project and address my research 
question. 
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UNESCO Cultural 
Landscapes 
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The significance of landscapes is acknowledged throughout 
the surveyed literature: the regretful loss of pleasing 
landscapes is identified in the MA report; working at 
the scale of landscapes is promoted both in ecological 
engineering and green infrastructure networks; and in the 
research paper presented by Daniel et al., cultural benefits 
are almost intrinsically linked with valued landscapes. 
For these reasons, I was encouraged to begin with an 
analysis of the UNESCO World Heritage category for 
Cultural Landscapes, adopted in 1992 and defined as the 
“combined works of nature and of man…[which] express 
a long and intimate relationship between people and their 
natural environment” (UNESCO, 2007). The properties 
which feature on the list “testify to the creative genius, 
social development and the imaginative and spiritual 
vitality of humanity” (UNESCO, n.d.). Needless to say, 
these landscapes provide multiple ecosystem services, 
perhaps the most celebrated being the cultural services, as 
expressed through the following description:

Certain sites reflect specific techniques of land 
use that guarantee and sustain biological diversity. 
Others, associated in the minds of the communities 
with powerful beliefs and artistic and traditional 
customs, embody an exceptional spiritual 
relationship of people with nature (UNESCO, n.d.).

These attributes correspond to the subcategories 
defined by Daniel et al.; thus, the criteria against which 
these precedents are assessed, and their subsequent 
classification, may reveal connections between architecture 
and cultural ecosystem services. As a precursor to the 
first case study, and in addition to the framework outlined 
above, I examine the descriptions provided by UNESCO as 
a method to further direct my analysis. 

The landscapes are divided into three main categories; 
these are determined by their degree of naturalness 
and distinguished by their material or immaterial 
significance. The first is the designed landscape, “created 
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intentionally by man”; the second describes an organically 
evolved landscape which has “developed its present 
form by association with and in response to its natural 
environment” following an initial human impetus; and the 
last is the associative cultural landscape (UNESCO, n.d.). 
The third category, the "associative cultural landscape”, is 
particularly interesting and reflects UNESCO’s efforts to 
safeguard intangible cultural heritage. It encourages the 
concept of “landscapes of ideas” which recognises that, in 
addition to material cultural evidence, “there are worlds of 
ideas from oral traditions, folklore, art, dance and music, 
and thinkers, talkers, writers and poets” (UNESCO, 2003). 
This coincides with the nature of cultural services which, as 
described by Daniel et al. (2012), are “often characterized 
as being “intangible,” “subjective,” and difficult to quantify 
in biophysical or monetary terms”. It is therefore highly 
appropriate to question how architecture, in its broader 
sense, empowers such ideas. 

To be nominated for World Heritage status, a property 
must display “Outstanding Universal Value” meaning 
“cultural and/or natural significance which is so exceptional 
as to transcend national boundaries and to be of common 
importance for present and future generations of all 
humanity” (Georgia State University, n.d.), and meet at 
least one of the ten World Heritage Criteria. Following a 
review of these criteria I make the following observations 
which support my subsequent analyses and conclusions:

The World Heritage Committee esteems landscapes that 
empower cultural practices; the merit and desirability of 
cultural representation and cultural associations within a 
site are indicated repeatedly. 

The relationship between humans and their environment 
is a common theme. The emphasis on vulnerable 
environments suggests the high value of sustainable 
maintenance, especially under difficult conditions. A 
prerequisite for nomination is an “adequate protection and 
management system” (WHC, 2019).  

UNESCO Cultural 
Landscapes 
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The last three criteria celebrate the biophysical processes 
and landform features of a property. In addition to the 
possible preservation of ecological or geological history, 
it is the ongoing ecological and geological activity that 
establishes the richness of a site. This perhaps most 
clearly demonstrates parallels with the ecosystem services 
approach. 

The next section presents the analysis of my first case 
study, a property which features on UNESCO’s list of 
Cultural Landscapes. Directed by the emerging principles 
I identify and the key themes I extract from the World 
Heritage Committee’s “Operational Guidelines”, I explore 
and demonstrate how the case study has successfully 
contributed to the integration of cultural ecosystem 
services to an outstanding level. 
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Aerial view of the rice terraces.

Farming rice paddies with buffaloes. 

Fig. 2.1

Fig. 2.2



Cultural Landscape 
of Honghe Hani Rice 
Terraces 

The Cultural Landscape of Honghe Hani Rice Terraces, 
China covers 16,603-hectares in Southern Yunnan. It is 
marked by spectacular terraces that cascade down the 
slopes of the towering Ailao Mountains to the banks of 
the Hong River. Over the past 1,300 years, the Hani 
people have developed a complex system of channels 
to bring water from the forested mountaintops to the 
terraces. They have also created an integrated farming 
system that involves buffalos, cattle, ducks, fish and 
eel and supports the production of red rice, the area’s 
primary crop (UNESCO WHC, n.d.).

The introductory description paints a remarkable scene 
of the thriving effervescence of the property, celebrating 
its rich habitats and biodiversity, and ongoing ecological 
activity and irrigation processes. The cultural services 
range across all four categories defined by Daniel et al., 
as further demonstrated by the images (Figs. 2.1 to 2.7). 
These are made available directly through the ecosystems 
and are enhanced by the human design and management 
of the landscape. 

The sustained productivity of the rice fields for over one 
millennium has been attributed to their environmental 
context: annual sunshine, temperature, and precipitation, 
mesoscale climate, wind dynamics, water resources and 
lithology amongst other factors. As discussed by Křeček 
et al., (2017) these elements have provided suitable 
conditions for the cultivation of rice. The Hani people 
have responded to the “difficulties and opportunities of 
their environment of high mountains, narrow valleys 
criss-crossed by ravines, extremely high rainfall…and sub-
tropical valley climate” (UNESCO WHC, n.d.). This close 
understanding and careful adaptation of the landscape 
has contributed toward its "high resilience against 
climate change and drought” (UNESCO WHC, n.d.). Yet 
remarkably, the resilience of this “extraordinarily complex 
system of irrigated rice terraces” (UNESCO WHC, n.d.) 
relies only on ancient technologies. In light of this, I assert 
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Plan view of the four-element system.

Elevational view of the four-element system.

Cross-section diagram of the four landscape elements.

Fig. 2.3

Fig. 2.4

Fig. 2.5



that dealing with a landscape in a way which respects and 
embraces its inherent characteristics is indeed a secret to 
sustainability, productivity and resilience. 

The cultivation, maintenance and irrigation of the 
landscape rely on intense human labour. The scale of 
human construction is determined by the practicality of 
access to the farmlands, possible only by foot. Thus, when 
a certain village size is reached, a new one is constructed. 
For the most part, the village houses are constructed 
using traditional building materials and techniques. The 
Hani people conceptually classified the forests into four 
types, three of which are protected and only one which is 
harvested for building materials and firewood (UNESCO 
WHC, n.d.; Yang and Young, 2019; Zhan and Jin, 2015). 
This indicates the gentle nature of human interventions in 
the landscape; the degree of naturalness is controlled and 
carefully balanced. Whilst the entire landscape is subject 
to human interventions, the construction materials and 
techniques, and cultivation technology and systems are 
sustainably integrated into the environmental context. 

Thus, I contend that the provision of cultural services 
of outstanding value is dependent on the health of the 
entire ecosystem and other categories of ecosystem 
services. Ultimately the integration of cultural services 
cannot be successful without the foundations of a wholly 
functioning ecosystem. This is congruent with the image 
of a harmonious relationship between humans and their 
natural environment. This idea of the essential integrity 
of ecosystem services is also suggested in the MA report 
whereby the loss of cultural services provided by lakes is 
linked to problems with water quality:

Foul odors of rotting algae, slime-covered lakes, 
and toxic chemicals produced by some blue-green 
algae during blooms keep people from swimming, 
boating, and otherwise enjoying the aesthetic value 
of lakes (MA, 2005).
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MALI VILLAGE

Photograph demonstrating how each village is positioned 
within the landscape; between the forests and rice fields.  

"The long-street banquet for the worship of the forest god" 
(Zhan and Jin, 2015).

This photograph shows the traditional vernacular buildings 
"built of rammed earth, of adobe bricks or of earth and 
stone under a tall, hipped, roof thatched with straw" 
(UNESCO WHC, n.d.).

Fig. 2.6

Fig. 2.7



The heterogeneous “river-forest-villages-terraces four 
dimensional ecological system” (Křeček et al., 2017) 
depicts the operation of a symbiotic complex network. 
This idea of a network of features exists in green 
infrastructure strategies however it is not envisioned nor 
carried out with as much complexity and fluid integration 
of parts. This network of interconnected elements is 
equally a key characteristic providing the ongoing strength 
and vitality of the overall system. It is a prime example of 
the “synergistic” models described in the literature. 

The final observation I make concerns the management of 
the site. Here I wish to stress the involvement of the native 
communities. This is facilitated by the traditional proximity 
of the villages to the rice terraces:

Eighty-two relatively small villages with between 
50 and 100 households are constructed above the 
terraces just below the mountain top forests… 
Each household farms one or two ‘plots’ of the rice 
terraces (UNESCO WHC, n.d.).

Nationwide state legislation is combined with “special local 
laws and regulations, and village rules” for the conservation 
and management of the site. Whilst the local government 
has issued legal documents to control development and 
construction activities, “each village has developed a series 
of customary laws for managing natural resources”. The 
“long-standing and distinctive socio-economic-religious 
systems” are recognised as a key factor which underpins 
the system’s various operations. This is indeed relevant 
to architecture and I conjecture that the mixed-use 
arrangement of the landscape, coupled with the active 
engagement of and degree of autonomy granted to the 
residents provides the vital foundations for its resilient 
land management system, and thereby the richness of its 
cultural services (UNESCO WHC, n.d.).
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Annotated satellite photo showing the range of Dubai's 
offshore development projects, including the Palm Jumeirah 
and The World archipelagos (circled in red). 

Fig. 2.8



Dubai Land Reclamation 
Projects 

ii.

“Dubai is the domicile of five artificial islands representing an 
amassment of man-made urban verve” (Poletto et al., 2010).

Despite global fears concerning the future of coastal 
settlements, the Emirate of Dubai has become a pioneer in 
some of the largest and most extravagant land reclamation 
projects, significantly increasing its shoreline through a series 
of offshore developments, the most famous of which may 
be the Palm Islands. Despite the ambitions and optimism 
that accompanied the launch of these developments, 
the repercussions of the construction processes and 
transformed waterscapes have induced, according to 
various reports, several negative environmental changes. 
Broadly, these adverse effects include the disruption 
of natural currents and the consequent erosion of the 
coastline at a greater rate and scope than before; the 
danger of liquefaction; and most critically, the threat to 
the unique coral reef habitats (Butler, 2005; Geology.com, 
n.d.). These negative consequences are in opposition to the 
ecosystem services approach and strategies in ecological 
engineering and green infrastructure that seek to create 
habitats and enhance biodiversity.  

Whilst some sources have claimed that the effects of 
construction, such as the increased turbidity of the water 
due to the dredging and redepositing of sand, is only a 
temporary issue which will be naturally resolved, many 
others have condemned the careless planning and practices 
of the developers and even suggested that the damage to 
the ecosystem may be irreversible (Butler, 2005; Poole, 
2009; Rutz, 2012). 

The suggestions proposed by environmentalists stress 
the necessity for careful consideration of the ecological 
context for future developments and restoration and 
maintenance works. In a journal article which details the 
negative impacts of the construction and development of 
artificial islands on formerly protected coral communities, 
Kerry Rutz (2012) concludes with the assertion that “if 
Brand Dubai intends to reassert itself with any claim 
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Photograph taken from the apex of the Palm Jumeriah, 
showing the entire archipelago against the Dubai skyline. 
Atlantis, The Palm is circled in white.  

"An aerial view of Palm Jumeirah with the Atlantis hotel in 
the foreground" (Geology.com, n.d.).

Ittihad Park: Palm Jumeirah's large central public park. 

Fig. 2.9

Fig. 2.10

Fig. 2.11



to authenticity, it cannot continue to risk ignoring the 
ecological context in which it exists”.

Having acknowledged the long and short-term 
environmental stresses of these projects, I next explore 
how cultural services are at the same time made available. 

Dubai has invested in its tourism industry in various 
ways developing a luxurious destination with extreme 
and varied attractions which of course have included its 
offshore developments. Arguably the most famous of these 
landmasses, claimed to be “the world’s most extraordinary 
feat of engineering, architecture and construction” 
(Skinner, 2017), is the Palm Jumeirah. This artificial 
archipelago hosts a number of hotels, resorts and private 
residences, and generated a net profit of approximately 1.2 
billion dollars in 2018 (Gulf News Web Report, 2019), 12 
years after its opening. It has been described as a “haven 
for vacationers” (Gamboni, 2019), boasting an impressive 
range of attractions to keep visitors entertained. 

Atlantis The Palm, a luxury hotel resort famously sits 
at the apex of the Palm Jumeirah. The development 
comprises numerous facilities including a waterpark which 
features record-breaking waterslides; the world’s largest 
artificial dolphin habitat where visitors can swim with 
sharks, dolphins and sea lions; and an aquarium where 
even inexperienced tourists can snorkel or dive through 
lagoons teeming with thousands of marine animals.

The provision of water activities in the Arabian Gulf is 
also abundant; these include boat tours and cruises in all 
types of watercraft and numerous centres providing water 
sports. 

A large central public park lined with palm trees and 
surrounded by a 3.2km racetrack provides open public 
space for relaxation and exercise. The parks features 
include an open gym with various training machines and 
playground equipment for young children. It is said that the 

Dubai Land Reclamation 
Projects 
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FIVE Palm Jumeirah, a five-star hotel resort. 

"This astronaut photograph shows how "The World" looked 
in 2010. At this time, only Michael Schumacher's island had 
been developed" (Geology.com, n.d.).  

Photograph showing Lebanon Island, the first island to be 
developed commercially (in 2012) and used for private 
corporate events and public parties (Simpson, 2013). 

Fig. 2.12

Fig. 2.13

Fig. 2.14



park is sheltered from road traffic maintaining a calm and 
quiet atmosphere (TripAways, 2018). 

Navigating the various parts of the island is facilitated by 
the Palm Jumeirah monorail which runs from the base of 
the “trunk” to the Atlantis. 

Certainly, the nature of the cultural services described 
here differs vastly from that of the previous case study. 
The zoning of the development effectively overlaps the 
cultural benefits for residents and visitors. For visitors, 
the appeal of the destination is owing to its outstanding 
architecture and high-class entertainment and leisure 
facilities. For permanent residents, it also promises pleasing 
sea views and countless public and private spaces which 
satisfy a first-class modern lifestyle. 

The unique design of the archipelago, scattered with 
state-of-the-art architectural projects such as FIVE Palm 
Jumeirah and Nakheel Mall, earns the appeal of the digital 
selfie generation. Dubai has successfully created its own 
unique identity: that of an extremely luxurious modern city 
situated on the coast of the Arabian Gulf and operational 
in defiance of its subtropical desert climate. On the other 
hand, native cultural representations and associations are 
limited, especially references to intangible cultural heritage.

A very different fortune has faced The World Islands 
project, an artificial lagoon four times the size of Venice 
which constitutes one of the developments within the 
overall masterplan for Dubai’s coastline. The project 
has failed to match the economic success of former 
developments such as the Palm Jumeirah. Whilst this 
has been attributed to the global financial crisis in 2008 
(Weller, 2016), I consider other probable factors. Unlike 
examples from UNESCO’s Cultural Landscapes, The 
World is an example of a development which has not 
organically evolved. Delays to the construction work for 
various reasons deprived the archipelago of necessary 
infrastructure. The islands were prepared in anticipation of 
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sale to private developers and without specific purposes 
(Private Islands Inc., n.d.). Thus, their slow development 
and occupation have resulted in a cluster of barren islands. 

Having summarised the strengths and weaknesses of 
Dubai’s coastal developments, I reflect on the relevance of 
these findings: The negative environmental consequences 
of the developments raises concerns however a closer 
study of the reality of active development sites has revealed, 
to my surprise, the potential and existing strength of such 
ambitious coastal design, particularly in relation to the 
research question. The offshore developments show no 
signs of traditional coastal defence strategies. Rather, they 
thrive on the diversity and quantity of cultural services; the 
extravagance and innovation of their designs; and mixed-
use masterplanning approaches. However, to maintain their 
productivity, as noted by Kerry Rutz, these developments 
must address matters of sustainability. Moreover, whilst 
there is a diverse range of cultural services available, which 
are largely supported by the architecture, the relationship 
between these benefits and the native ecosystems is fragile 
and/or completely absent. 

Reflecting on the findings and conclusions I have made 
up until this point: Genuine sustainability and positive 
development may be achieved when the relevant 
ecosystems contribute directly and critically to the 
provision of cultural benefits. This, of course, is dependent 
on the health of the relevant ecosystems as a basis. At 
present, Dubai’s artificial island projects show little 
evidence of a harmonious relationship between people 
and their environment. Such positive interactions may be 
introduced through efforts to embrace and exploit the 
environmental context. 

I propose that consideration of green infrastructure 
strategies, to support the deliberate creation of habitats, 
presents appropriate methods of achieving such aims. 
Equally, applying knowledge gained from relevant ecological 
engineering studies may further help to replace the existing 
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discordance between the human developments and 
their environmental context with a resilient productive 
relationship. Future developments may also benefit from 
phased growth processes, both for economic benefit and 
for mutual adaptation and sustainability.  

A relevant example of a more promising approach is 
imagined through a design research project undertaken 
by the Architectural Association’s Intermediate Unit 10 
which utilises the context of The World Islands. The 
project acknowledges the ecologic and cultural processes 
triggered by the development and identifies, within the 
artificial marine landscape, an opportunity to create “a solid 
substrate where corals and marine life can proliferate…
[generating] several activities, economical, eco-touristical, 
social, all related with the biodiversity of the marine life in 
the Arabian Gulf” (Poletto et al., 2010).
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Following my analysis of the first two case studies, I 
refine the set of principles drawn from the survey of the 
literature and UNESCO’s assessment criteria for Cultural 
Landscapes. I summarise below eight key guidelines for 
architects which I believe serve as starting points for 
the integration of cultural ecosystem services through 
architecture. These are used to frame the development of 
my own design project. 

Integrity of the entire ecosystem: the availability of a fully 
functioning ecosystem is a fundamental basis. Sustainable 
functions should engage and be impactful at the scale of 
the entire ecosystem/landscape. 

Creation and maintenance of habitats and promotion 
of biodiversity to permit sustained ecological (and other 
elemental) processes and boost ecosystem productivity. 

Structural composition: a complex network of interrelated 
elements synchronising the ecologic and architectural 
structures serves to strengthen the entire system. 

The multifunctionality of such a network permits a diverse 
range of ecosystem services including cultural services. 

Gentle (ecologically sensitive) interventions: destructive 
practices do not permit the development of a harmonious 
relationship between people and their natural environment. 
A suitable balance and synthesis between “natural” and 
“artificial” elements must be achieved. 

Integration and exploitation of context, both environmental 
and cultural. Working against natural systems is inherently 
counterproductive. The suitability of human interventions 
within a given context determines their sustainability. 

Organic growth: this permits the mutual adaptation of 
people and their natural environment and thus ensures 
sustainable evolution in nature and architecture. 
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Civil engagement and responsibility: The local community 
have a key role in the sustainable maintenance and 
management of a site. This can be established/ encouraged 
by fostering a sense of identity, ownership and belonging 
through empowering cultural practices and providing 
opportunities for public engagement.   
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Aerial view of the proposed lagoonscape, depicting the 
aesthetic qualities of the various pond mesocosms. 

Perspective view showing the proposed "green corridor" 
routes suitable for cyclists and pedestrians , and the delicate 
undulating architectural forms that shelter the programme 
spaces, amidst the proposed lagoonscape, 

Fig. 2.15

Fig. 2.16



Idyllic Lagoonscapes: Venice 
Marine Laboratory and National 
Park

From Coastal Defence to 
Coastal Design 

iii.
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In short, I propose the construction of an artificial 
archipelago of macro-ecosystems (or mesocosms) in the 
Lagoon of Venice that will host a specific set of marine 
plants and organisms. Active processes are initiated 
through the control, manipulation and circulation of 
various bodies of water and the breeding of marine life. 

Composed of a lacy network of dikes and ponds, the 
proposed “lagoonscape” creates a national park for 
Venetians with indoor and outdoor spaces, in addition to a 
dispersed marine laboratory dedicated to the researching 
and harvesting of biochemical and genetic resources. 

Various studies of the lagoon have attempted to categorise 
the area into distinct water bodies and sub-basins based 
on the various properties and characteristics of the water. 
Adopting the categorisation described by Rova, Pranovi 
and Müller (2015), I identified the upper half of the 
“centro-sud” water body, located in the central sub-basin 
as the greater extents of the site area. This region is most 

In this section I aim to provide a review of my design 
project, demonstrating how it may serve as an example for 
the sustainable integration of cultural ecosystem services 
in a coastal environment. Situated in the Venetian Lagoon, 
a highly studied and contested coastal environment, 
the project attempts to embrace and celebrate the 
picturesque landscape rather than propose methods for 
resisting the threats of sea level rise and land subsidence.

With consideration to the findings I have made, I provide 
a critique of my design project which has developed with 
a commitment to exploiting the cultural values of the 
Venetian Lagoon and its potential to satisfy cultural needs. 
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Diagrammatic map of the Venice Lagoon showing the WFD 
(Water Framework Directive) water bodies and three 
additional land zones (Islands, Sandbars and Mainland). 

Satellite view of the chosen water body. The dotted white 
line indicates the specific site area. 

Fig. 2.17

Fig. 2.18



55

at risk from degradation and erosion processes (Zaggia 
et al., 2017) and has been identified as an open (not 
confined) water body i.e. containing very little salt marshes 
and mudflats. That being the case, the construction of salt 
marshes within this region is both desirable and achievable. 
The water body also lies closest to Lido and Pellestrina 
(inhabited offshore bars marking the border between 
the Venice Lagoon and the Adriatic Sea) and key channel 
network routes which are important for access to the 
site. This determines the scale of the proposed scheme, 
sufficient to improve the ecological health of the water 
body and thus enable the provision of cultural ecosystem 
services. 

The project takes maximum advantage of its rich context 
in the Venetian Lagoon. The scheme also seeks to embrace 
the history and culture of Venice. On visiting different parts 
of the lagoon and the mainland, I observed an existing 
variation in the water colour which visually demonstrates 
the variability of the water quality parameters. My 
proposed scheme attempts to pursue Venice’s charming 
characteristic water colour through creating a myriad of 
different ponds with varying and intriguing colours. 

Earlier in this paper, I make reference to suggestions from 
an ecological engineering study for levee design. I adopt 
these ideas within my project, introducing a vegetated dike 
surface for the outermost slopes, and thus demonstrating 
how such studies can provide useful references for 
architects. Similarly to the tenderly cultivated landscape of 
the Hani Rice Terraces, a combination of soft and hard 
engineering approaches with programme spaces dispersed 
amongst the artificial habitats achieves smooth transitions 
between human constructions with varying degrees of 
naturalness across the site.  

The architecture of the programme spaces is inspired 
by the unique design of the landscape. The architectural 
inventory comprises a number of lab spaces and 

Idyllic Lagoonscapes: Venice 
Marine Laboratory and National 
Park
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various public attractions such as a spiral viewing ramp; 
observation lift towers; bespoke playgrounds (including an 
undulating accessible roof); and exhibition spaces.

Whilst developing my design project in parallel to this 
thesis, I have considered how the engineered ecosystems 
may contribute to the provision of cultural services, 
especially those which are absent or lacking in the city 
of Venice, such as open green spaces. Consequently, 
the project envisions a range of unique cultural services 
through: 

Its value as an aesthetically pleasing landscape, providing 
a network of varying accessible routes and supporting 
spiritual enrichment, reflection and creative experiences. 

A variety of outdoor recreational spaces and architectures.  

Creating a unique tourist destination.   

Spaces for intellectual development, available to both 
visitors and marine scientists. 

On reflection, in order to further strengthen the scheme, 
I believe the proposed recreational experiences may be 
established with a closer relationship to the local cultural 
heritage as well as the environmental context.

Idyllic Lagoonscapes: Venice 
Marine Laboratory and National 
Park





Conclusion
For too long sustainability measures, particularly within 
the field of architecture, have been idly focused on 
the performance of individual buildings or building 
elements. Sustainable design methods have become a 
mere checklist used to meet brief standards and award 
schemes. Movements in design and engineering that have 
attempted to embrace nature do so superficially, simply 
for aesthetics. or in a discordant manner, for example with 
hideous inaccessible green roofs.

My thesis originated in response to these current 
approaches and I have attempted to interrogate the bases 
for genuinely sustainable design. My initial investigations 
prompted a study of ecosystem services and the concept 
of “positive development”; I became increasingly in favour 
of an upheaval in the way we think about sustainability for 
architecture. My focus has been on coastal environments; 
these present areas of urgent concern and little 
architectural attention. I have been keen to explore how 
we might begin to intervene with our delicate coastal 
ecosystems in a way which may permit a continued and 
harmonious coexistence between humans and nature. 

The strong relationship between cultural services and 
architecture and cultural services which exhibit significant 
contribution from ecosystems reinforced my conviction in 
the value of the architectural  integration of these benefits, 
to enhance our environments and to do so in a sustainable 
and productive way. 

Green infrastructure and ecological engineering effectively 
restore and design various ecosystem functions and 
services; however, they frequently neglect cultural benefits. 
In contrast, the UNESCO World Heritage category for 
Cultural Landscapes presents a variety of properties 
which comprise sustainable ecosystems and demonstrate 
outstanding cultural values connected to their local 
ecosystems. 

In this short paper, I am not able to further intensify my 
case study research; nevertheless, the selected examples 
have served to provide initial conclusions. The strengths 
of a selected Cultural Landscape were identified; this was 
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compared against the contemporary development of a 
coastal environment as a method to assess my conclusions 
and further explore the research question. 

I conclude by demonstrating how I have applied the set 
of principles I formulate, in response to my research aim, 
to my own design project. In summary, these envision a 
complex network of interrelated multifunctional elements, 
operational at the scale an ecosystem(s)/landscape; and 
design that embraces its environmental and cultural 
context and is ecologically sensitive. The scale and speed 
of erection of developments must be mindful of their 
environmental impact and not exceed their productive 
capacity; and lastly, the architecture should engage and 
represent the native culture and residents. 

The aim of this paper has not been to provide hard solutions 
to a global problem but rather to present a modest case for 
the proactive role of architecture and designers in a new 
geological epoch. I have attempted to explore and advance 
a fresh set of principles which consider the possibility for 
exciting yet realistic and intelligent solutions. I consider 
the role of aesthetics alongside deep-rooted approaches 
to dealing with a changing environment i.e. methods that 
consider the synergy between the natural and the artificial 
at the scale of the entire ecosystem for long-term positive 
benefit. This culminated in the development of my own 
design project.

In order to successfully deal with coastal areas, a holistic 
approach is necessary. This demands an intelligent 
understanding of ecosystems, which may be supported by 
increased cross-disciplinary engagement, combined with 
design flair and consciousness and ultimately a renewed 
way of thinking about the environment.

Conclusion
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