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Truly creative ideas have the ability to generate further crea-
tivity, and creative design also requires conceptual clarity. 
Landscape architecture as a discipline however neglected 
its own theoretical and methodological articulation and de-
velopment, and this has been a stumbling block in spite of 
the emergent importance of landscape as idea and practice 
globally. Architects and urbanists intuitively had sized upon 
the potential of a landscape approach when they realized 
the dead end of the Modernist discourse and design and a 
mechanistic approach to engineering. However, the contri-
bution of landscape architecture to urban design and infra-
structural design at regional scales has been limited. That is 
now changing.

As a chair professor of landscape architecture at Wa-
geningen, I have tried to strengthen the core of landscape 
architecture, that is design, and to clarify its theoretical 
grounding and methodological exploration. Given the lim-
ited acceptance of an ecological approach to design in the 
Netherlands, and given the cultural turn of the 1980’s which 
has shifted landscape architecture from scientific and ana-
lytic approach toward a poetic and cultural practice, I have 
promoted a landscape approach through my design theory 
classes, and formulated a landscape approach as a design 
approach appropriate to landscape. I see it as an approach 
in which landscape is used as core idea, framework and ma-
terial medium, enabling us to deal with contemporary en-
vironmental and cultural issues of global and local signifi-
cance. For this reason I propose landscape to be understood 
not just scientifically but also aesthetically, not just ecologi-
cal but also as poetic agency. Landscape is neither space nor 
form, but space-time and form-process. It requires different 
representation and a different design approach.

Ian Officer chose to examine empirically how this ap-
proach found its application through various thesis designs 
and how it affords diverse application to landscape infra-
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structure designs. Though I have elaborated through my 
other publications how landscape approach is—and can 
be—applied in the fields of architecture, urban design and 
planning, and even environmental- and land-art, Ian is 
making his own important contribution in terms of show-
ing actual design solutions and reflecting upon their char-
acteristics. The Master thesis works discussed here build 
upon past Wageningen University education and research 
for strategic design and rural landscapes. As such, I have no 
intention to claim all the credit for a  landscape approach 
considering many other’s teaching and research contribu-
tion. Yet it is a clear departure from an ecological approach 
or a generic synthesis of biotic, abiotic and cultural factors. 
It is an approach in which the poetic, aesthetic and human 
experiential dimension have a strong presence. Thus design 
is integrated with management concerns.

This paper also complements my own parting discourse, 
“On landscape approach to design and an eco-poetic inter-
pretation of landscape.” Furthermore it is also complemen-
ted by other Ph.D. research works I have promoted, namely 
Landscape Infrastructure by Pierre Bélanger, Designing At-
mosphere by Sanda Lenzholzer and Designing Sustainable 
Energy Landscapes by Sven Stremke. It is heartening for me 
to see how our students have produced excellent designs on 
the basis of theoretical clarity and methodological sound-
ness, and how they get national and international recog-
nition. Combined, they give distinction to Wageningen 
education and research. Combined, they demonstrate that 
a landscape approach to design is possible, and simply is. 
Once it has a name a landscape approach does exist. It is 
now to be challenged and examined further for additional 
improvement and propagation. The Wageningen School of 
landscape design is. In that regard, Mr. Officer has made an 
important contribution.
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Abstract

Key words
landscape architecture, landscape approach, infrastructure, Wage-
ningen University, landscape infrastructure, performance, methods, 
principles. 

Abstract
This paper is a report on a research project. Based on a study of 
several propositional student designs, it discusses common de-
sign principles and methods used in six student projects that take 
a ‘landscape approach’ to design. It shows that all propositional 
designs have several similar characteristics: they are problem-
driven designs for infrastructures, are related to delta engineering 
and water management issues, and work on a large scale. Com-
mon design principles of the six works are: design of process and 
flow over a long time frame, use of culturally accepted minimal 
interventions, use of both space-requiring large-scale interven-
tions as well as small incremental adaptations, a combination of 
an impelling framework with emerging form, design for engaged 
experience and an aesthetic quality derived from the ‘beauty of 
performance’. 
All projects propose a framework design for benefiting from natu-
ral system processes and flows; they present a ‘performing’ land-
scape infrastructure that brings these processes to the surface to be 
revealed and experienced. Several steps are taken by the six works 
to design for the implementation this landscape infrastructure: 
(1) Understanding natural system processes; (2) Providing space; 
(3) Preparing the initial conditions by taking minimal interven-
tions; (4) Opening up the site and letting natural and cultural pro-
cesses take over and do the work; (5) Monitoring; (6) Adapting 
and adjusting when necessary; And (7) involving community or 
human engagement, seeking understanding and stewardship.

Together, these steps formulate an implementation proce-
dure for performing landscape infrastructures that can be used in 
both urban and rural coastal areas. Implementation of these per-

forming landscape infrastructures can provide for (civil) services 
such as flood control, water discharge, food production, coastal 
defence and ecological habitat networks. Besides, they can pro-
vide an essential spatial framework where inhabitants can have 
access to their local landscape in function and by understanding 
its functioning can rightly judge its value for human and nature.

The common design principles that were found in the research 
have the potential to be applicable in similar situations, in coastal 
or delta regions that deal with similar problems, such as diminish-
ing food production due to salinization and flooding risks result-
ing from to land subsidence. 

The application of performing landscape infrastructures can 
therefore be seen as a way of providing an essential and critical 
minimal framework for both human and natural resource pro-
duction and management, hereby ensuring a better ‘fit’ between 
and reciprocal benefit from natural processes and human actions.
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now explicit. It can help us to demonstrate and articulate methods 
and design principles for a landscape approach to design. Ques-
tions to ask are: 

What is common in the type of projects that were selected? 
What, according to the designers, is the existing or past general 
approach for these types of projects? In what way do the selected 
six projects differ in their approach? Are (differences in) design 
principles based only on individual creativity or can similarities 
be found between these six projects that we specify as common 
principles or applications for this emerging ‘landscape approach’? 
And if so, why do we find differences with the former approach? 
Are these projects typically Dutch, and if so, why? What is new 
learning? And what is its methodological value, how does this 
contribute to current methodology?

Reflecting on the current Wageningen School can answer 
questions such as how similar or different the Wageningen School 
is from other landscape design schools, and can show in what way 
these projects differ from the general way of acting. This paper 
is to be seen as a small contribution to the search for principles 
and methods called a landscape approach to design. Because once 
there is a way of thinking (theory) and ways of implementation 
(methods), there is a shared vocabulary for discussion, testing, 
and improvement of both theory and practice. 

This paper now discusses how landscape can be a source of 
‘how’ in design by use of six student graduation works. First, it 
gives a short introduction on a landscape approach to design. 
Second, the six projects are briefly described. The works are then 
elaborated on: common characteristics of the project types are 
formulated, followed by common characteristics of the design 
approach used and common design principles, methods and 
procedures applied within these projects. These are connected to 
existing models and methods. Finally, conclusions are drawn and 
recommendations are made for further research.

1.  Introduction
In this paper, a research project will be discussed that reflects on 
several thesis projects undertaken at the Landscape Architecture 
program of Wageningen University, the Netherlands. Wagenin-
gen, known for its focus on regional scale design, has since 2003—
with the appointment of Dr. Jusuck Koh as the chair group’s pro-
fessor—developed theory on a ‘landscape approach’ as part of its 
curriculum. Koh called for a school that is more design-oriented 
with more attention on aesthetics, as to complement the strongly 
analytical Wageningen tradition in landscape architecture. 

According to Koh, a landscape approach, rooted in the na-
ture and culture of landscape, can be summarized as ‘landscape 
is what, and landscape is how’ (Koh 2008a: 11). Landscape is what 
since all is (holistic) landscape as place and domain, and land-
scape is how since it provides us with a means and language of 
how. He states that a landscape approach to design, and an eco-
poetic approach to landscape architecture, can provide a strong 
basis for integrative and sustainable design of landscape and city, 
by combining ecological reasoning with creative architectural im-
agination (Koh 2005: 40). But how can landscape be seen as a source 
of how, as its means and language? If we are to see landscape as 
a medium and tool for design, then we need to supplement this 
theory with methods.

After several years of lectures and education on a ‘landscape 
approach to design’, it is now meaningful to look back for a mo-
dest reflection of this emerging school of thought. In order to 
do so, six student thesis projects were selected, as they seem to 
represent this new culture of the Wageningen School. Also, the 
selected works all deal with relevant and contemporary environ-
mental problems. They come up with interesting design solutions, 
meanwhile individually evolving and concretising this landscape 
approach education into spatial design.

Looking back in a descriptive way can provide clarity to what 
was done intuitively within these projects, making the implicit 

1.  Introduction
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1.1  The landscape approach as an approach to design
The destructive impact of humanity on its own natural environ-
ment through unsustainable exploitation and vitiation of the 
planet’s resources has become visible in the energy-, environmen-
tal- and food crises. According to Motloch (2001:306), they indi-
cate a deeper, more pervasive meta-crisis: human disconnection 
from the most basic life-sustaining relationships upon which the 
future depends. Our most pressing concern of this day—the need 
for a more sustainable human existence to ensure the long-term 
survival of our planet—therefore includes both urbanization-, en-
ergy- and ecological issues as well as human needs for experience, 
connection and meaning.
The field of landscape architecture should find solutions to these 
profound (global) problems and to the alienation between man 
and nature and among people themselves. Landscape is able to 
connect, city to landscape, district to district, since it is a place of 
meeting and interaction. Landscape, properly designed and man-
aged, can function as a healer and as a source of inspiration for 
a sustainable way of life and a just and liveable city (Koh & Beck 
2006:19). It can make cities healthier, cleaner and more socially 
secure. To do this we must take landscape as a basis for our ap-
proach to such design issues. We must take a ‘landscape approach’ 
to design.

Architectural approach and the origins of city over nature
Until now, landscape architecture—being a relatively young disci-
pline—has followed art and architecture. Naturally, architecture—
including the engineering tradition—has had a major impact on 
landscape architecture (Koh 2008a:10). The architectural approach 
leans heavily on the Western view where landscape is long seen 
as a wilderness to exploit and colonize, and later as an extension 
of, or matrix for architecture. Or worse, due to a dominant mo-
dernistic architecture, as a visual backdrop or formal décor of the 
building: A vegetal ‘lettuce bed’ that makes the steak more ap-
pealing. 

With the upcoming of natural sciences in the Western world, 
particularly in Renaissance, the existing idea of ‘one nature’ split 
into a directly sensible nature of feeling (perceived, beautiful/ sub-
lime, spiritual/emotional) and a hidden nature of reason (physi-
cal, natural scientific, rational) experienced by instruments and 
experiments (Lemaire 2007:37-39). Art/aesthetics and science/logic 
have since become opposites, beauty and reason seem to exclude 
each other. Mind and heart have parted ways. They are now the 
two poles of what once was a unity, with a triumph of mind/ratio 
over heart/emotion (Koh 2005:4).

But the polarity is not only between the perceived and physi-
cal nature. With the awakening of the individual and the world 
broadening due to discoveries and journeys, it is also the era 
where landscape became modern man’s ‘background’. The philo-

sophical idea of nature descended from a divine creative and gen-
erative power into a lowly aggregate of rocks, twigs and clouds; 
from an active creative agent to the inert product of creation (Gar-
rard 2011). The self-confident modern man erased an holistic view 
of a human-nature relation and replaced it with an opposition—
even enmity—between the two. From now on, man was in com-
petition with nature, challenging her, thinking his creative powers 
to be far greater than ‘hers’. As Dutch philosopher Lemaire puts 
it, it is the time of ‘the self-distinction: The subject that separates 
himself from the world in order to oversee and dominate her’ (Le-
maire 2007:30).

In Western architecture, this Modern self-confidence, expan-
sionism and polarity remained dominant in such a way that in 
today’s architectural approach, man/architecture/city and nature/
landscape/countryside are often still opposing each other. The 
built supersedes the landscape. An architectural approach re-
mains human-centred, geometric and superimposed, rather than 
holistic and open-ended. It privileges vision over experience, ap-
pearance over system, product over process, function and ‘pro-
gram’ over ecological and cultural relevance (Koh 2005:6). It is city 
over land and architecture above landscape.

Taking a landscape approach
A landscape approach, on the other hand, opposes this dualism 
between man/culture/city on one side and nature/landscape/
countryside on the other. It also opposes the division into a ‘ra-
tional’ and a ‘perceived’ nature. Landscape is not mere system, it 
is also habitat, and home, cultural, artistic, practical, and produc-
tive, etc. A landscape approach centres on the (holistic) landscape, 
where inside and outside, city and landscape, human and nature 
form an inter-penetrating cooperation that is mutually beneficial. 
Here, landscape is the whole; the whole system of nature, culture, 
processes, time, space, experience and interaction. As Koh states: 
‘When our focus is on experience and system process, the separat-
ing differentiation of inside and outside makes little sense’ (Koh & 
Beck-Koh 2007). Just as by then the separation of building/city ver-
sus garden/landscape makes little sense.

A landscape approach has its intellectual roots not in architec-
ture but in the landscape. Landscape, as Corner notes, has come to 
assume deeper roles of contextualization, heightening experiences, 
and embedding time and nature in the built world. It is increas-
ingly recognized that landscape harbours a profound environmental 
and existential promise for architecture and urbanism, provoking 
new forms of experience, meaning, and value, The (...) conception 
of landscape, then, is less that of scenery, greenery, wilderness, and 
arcadia and more that of a pervasive milieu, a rich imbroglio of 
ecological, experiential, poetic, and expressively living dimension 
(Corner 1999:16).
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A landscape approach, rooted in the nature and culture of 
landscape, can thus be summarized as ‘landscape is what, and 
landscape is how’ (Koh 2005:11). Landscape is what since all is (ho-
listic) landscape as place and domain, and landscape is how since 
it provides us with a means and language of how.

Landscape as a source of ‘how’ in design
Taking a landscape approach to design means we recognize the 
landscape as a source of how, as operational method and prac-
tice, and emancipate design from the architectural approach (Koh 
2005:10). Since land is both land and people, landscape—the shap-
ing of this land—is also both a natural and a cultural process. It 
is about the co-evolving processes of people’s adaption to and of 
the land through time. When landscape becomes our medium 
and tool, then design is not as much about space, form and func-
tion, but more about place, process and meaning: about awareness 
(education, information), contemplation (rest, reflection, poetry, 
inspiration, spirituality) and connection (being part of, appropri-
ation, love, care). When we see landscape as a source of how, then 
design is not about statics, demarcation and final image, but about 
movement, change, dynamics, growth and evolution. And about 
freedom, openness, community and interaction. This results not 
in end-result or blue-print design, but in transforming, creative 
and evolving open design.
This ability to see into and understand the inner workings of a 
landscape is an absolutely essential ingredient to sustainability 

(Thayer 2002:189). Revealing essential landscape- and ecological 
processes enables people to see and experience them in daily life 
and to take note what the processes do for the city and its inhabit-
ants. To see is to know and to know is to care. It forms the basis for 
acknowledging the irreplaceable value of our living environment 
and educating inhabitants in a process towards common accept-
ance of a sustainable lifestyle.
Form, within the landscape approach, is subordinate to landscape 
processes. According to Koh (2005:8), a landscape approach to 
form, in contrast to a focus on composition and typology, ‘seeks a 
morpho-genetic approach. It sees form as result of an adaptation 
process and lets form emerge rather than imposing it’. Form is 
open-ended and adaptable, and therefore more responsive to evo-
lutionary change, context and human culture, making it durable 
and resilient.
With this landscape approach to design, the discipline of land-
scape architecture can not only strengthen its own identity, but 
also contribute to related design disciplines by offering this ap-
proach to the related fields of architecture, urban planning and 
civil engineering. Landscape architects must and can, together 
with related design disciplines, develop the ability to design ‘city 
and building as if landscape matters’, and design ‘space as if pro-
cess matters’, recognizing landscape’s self-organizing and mor-
phogenic power (Koh 2005:11).
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2.  Description: six examples
If we are to take a landscape approach to design, then how do we 
do this? In what way can the landscape be a source of how? I try to 
answer these questions by reflecting on six propositional student 
designs representing this new ‘landscape approach’ culture of the 
Wageningen School. Based on the study of these six propositional 
student designs, I extract common design principles used in tak-
ing a ‘landscape approach’ to design. 

The six selected works are all M.Sc. thesis projects in land-
scape architecture that were undertaken at Wageningen Univer-
sity’s Landscape Architecture chair group (LAR) between 2006 
and 2011. As Dr. Koh became the chair group’s professor in 2003, 
their authors have been educated in his landscape approach. Also, 
as head of the chair group, professor Koh was supervisor of all 
six works. The projects all deal with relevant and contemporary 
environmental problems. The selection was suggested by Koh, 
since these six works come up with (often prize-winning) in-
teresting design solutions, meanwhile individually evolving and 
concretising this landscape approach education into spatial de-
sign. The projects not only are sympathetic to the main thoughts 
of the landscape approach, but also comply with Wageningen 
School’s typical educational focus on a large regional scale and on 
research-by-design studies.

The selected projects are:
1. Dredge Landscape Park: The Story is in the Soil (Herrebout & 

de Vries 2007);
2. Medicating the Broad Coast: From Single Coastline Towards a 

Coastal Landscape Zone of Size (Groven & Officer 2008);
3. Designing Saline Landscapes for the Future (Molpheta & van 

Wonderen 2009);
4. The Future of an Adaptive Afsluitdijk (Sperling 2009);
5. A Working Landscape for New Orleans (Hermens, van der Salm 

& van der Zwet 2010); and
6. Vibrant Land:  Responsive Engagement with the Fragmented 

Coastline of North Carolina (Kersten & Noordhuizen 2011).

2.  Description

In the following I shortly describe these six propositional designs 
one by one: What is done intuitively? How does the design work, 
what procedure was followed? In what way is the landscape used 
as a source of how?
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Figure 1-6  The six selected 
thesis projects are all student 
works in landscape architec-
ture, undertaken as a final the-
sis research study at Wagenin-
gen University’s chairgroup of 
landscape architecture (LAR).

Master Thesis Landscape Architecture
Wageningen University

P. Hermens
J.N. van der Salm
C. van der Zwet

A Working Landscape 
for New Orleans

Dredge Landscape park
the story is in the soil

Wageningen University 
Alexander Herrebout, Gerwin de Vries         september 2006
begeleiding Paul Roncken, Robbert de Koning

boekje archiprix nationaal.indd   1 4-10-2006   15:31:01
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Example 1. Dredge Landscape Park (DLP)
(Herrebout & de Vries 2007)
The inland water system of the urbanized Dutch delta is faced 
with an invisible problem: layers of polluted dredge deposited in 
the ‘70 and ‘80 cause both drainage and environmental problems. 
The need to remove this polluted dredge will increase due to cli-
mate change and growing urbanization.

The solution proposed is the Dredge Landscape Park: 12 mil-
lion m3 dredge is shipped to a 300 ha. site in the Haarlemmermeer 
polder, decomposed, and cleaned with ecological cleaning tech-
niques over time. Within 20 years of cleaning time this dredge-
cleaning ‘landscape machine’ will evolve into a dredge landscape 
park. Saline exfiltration water is used for the cleaning of certain 

dredge types and extracted sand—left over after the cleaning 
process—is proposed to be used for the expanding building sites 
nearby. The variety of water-, soil- and pollution types in the 
dredge is used to grow a unique park. Different types of vegeta-
tion fixating heavy metals form a heavy metal garden, an artificial 
dune strip of dredge sand runs straight through the park, and dif-
ferent water and soil types are combined in a mosaic of cleaning 
environments with variable groundlevel heights that change over 
time. Routes through the park connect bicyclists, car drivers and 
boat skippers to the dredge landscape park.

How it works
The design proposes a robust framework as the basis of the park, 

Figure 7  A solution of 
size; all dredge is trans-
ported to one location and 
treated by use of a range of 
landscape processes.
Figure 8  Dredge Land-
scape Park, with the high-
est types of pollution in the 
metal garden island within 
the core strip.
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wherein natural and cultural forces and processes and time have 
a free hand to clean the soils and evolve the site into a park. The 
existing polder grid structure of fields surrounded by ditches is 
transformed into a new water system composed of ditches and 
separating dikes. The dikes devide the site into different contami-
nation regimes, hereby creating a hierarchy in pollution with 
slightly polluted soils at the site’s borders and the most highly 
contaminated soils in the core of the site. Existing transport in-
frastructure is improved for importing dredge material by boat 
and truck. 

Within the outer ‘voids’ of the framework, dredge polluted by 
organic material is injected by sand-spraying the dredge onto the 
site. It separates heavy soils (sand) from lighter (clay and finally 

peat) by a cleaning method called sand separation. A new and 
varied morphology automatically arises by differences in mate-
rial gravity, subsidence and soil types, resulting in height and soil 
differences. Contamination is cleaned by oxygenation and land-
farming: the cleaning of dredge specimen by biological break-
down of organic pollution.

The core of the park is planned between the area where saline 
seepage exfiltrates and the supply channel. This second regime is 
separated from the outer area by a ring dike and ditch that hydro-
logically separate the two regimes. Here the more contaminated 
soils are cleaned. 

A mosaic is created by fields of different soil types. Com-
bined with a variety of contamination, a multitude of milieus arise, 

Figure 11  Deconstruction of the problem: 
Dredge can be separated into water and soil, 
wich is subsequently divided into sand, clay 
and peat. Different soil types contain different 
forms of contamination and require different 
cleaning processes, process times and process 
scale.

Figure 10  Location selection is based on 
overlay of soil types, pollution sources, saline 
seepage, transport infrastructure and spatial 
restrictions. The waste treatment site can be 
seen as part of large-scale landscape infra-
structure providing green functions in the in-
creasingly urbanizing Dutch Delta metropolis.

Figure 12  Thorough and detailed investigation of dredge problem’s diversity and quantification into exact numbers.

Figure 9  The dredge problem is related to 
global and national challenges such as han-
dling sea level rise and land subsidence (caus-
ing saline seepage), increasing water discharge 
peaks (due to a more extreme climate), and 
spreading urbanization.

amounts of dredge per dredge type in the Rijnland area

cleaning method per dredge type

developments consequences

sea level rise

land subsidence

increase water supply

urban developments

risk of flooding, increased 
difference between land and 
sea level

urban and agricultural areas 
prolapse and become saline

waterlogged areas, risk of 
flooding

limited water drainage and 
water storage

soil vs. dredge pollution type relation

total amounts per dredge type

pollution sources

water & dredge

dredge soil types

dredge pollution types
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Figure 13  Theoretically this scale of pollu-
tion could be treated in 10-50 years; 10 years 
would require a double amount of land to si-
multaneously treat all dredge within this time 
frame, and the high speed would only suit fast 
growing vegetation species. 50 years requires 
only 200 ha., but is too long of a time scale for 
such a dynamic and rapidly urbanizing area 
as it may cause problems with long-term im-
plementation. The designers have therefore set 
the time/area coefficient to 20 years/350 ha.

Figure 14  Dredge Landscape Park, a 
combination of an impelling infrastructural 
framework, morphogenesis and naturally 
emerging vegetation patterns.

Surface area: growth of residue and shrinkage of machine

Surface area & time Growth & Shrinkage

50y
200 ha

20yr
350 ha

10yr
750 ha

machine
residue
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5  landfarming park 6  core, mosaic 7  sand lane 8  metal garden

2  water system 3  routes

11  milieus9  paths

1  existing potential

10  sight lines 12  dredge tube forests

4  harbour

Figure 15  Composition of a performing landscape infrastructure. 
Minimal preliminary interventions are: 1  Use of existing landscape 
potentials such as transport canal, road and saline exfiltration water; 
2  Implementing a new water system with contamination regimes; and 
3-4  Improving transport infrastructure, roads and a temporary harbor. 
Dredge is cleaned in different regimes: 5  Landfarming in the outer 

voids; 6  A mosaic of cleaning processes for heavier contamination; 
7  Sand separation that feeds the sand lane dunescape; and 8  highest 
pollution in the metal garden. Visitors can experience the landscape 
perform by use of: 9  a new path system and 10  sight lines, that show 
11  the diversity in cleaning milieus and emerged biotopes. 12  A 
dredge tube forest provides an entrance to the area.

Figure 16  View from the N205 highway. A dunescape will naturally 
emerge due to wind and dune succession, built up from residue sands.

  Figure 17  This waste treatment landscape of size provides for new 
sublime experiences as well as new ecological habitat. 
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expressing each dredge type. This variety is further diversified by 
applying either fresh, brackish and saline water to different fields, 
resulting in a broad palette of vegetation types and appearances.

The sand street is strung between the N205 highway and the 
supply channel’s harbour. It consists of cleaned sand that has lim-
ited economical value as construction sand due to its grain size 
and therefore will have to be stored on site. The sand, due to exca-
vation, wind and succession, forms its own dune landscape.

The most contaminated soils containing high levels of heavy 
metals are brought to the central part of the site, where the metals 
are washed out with saline water. Over time, the left-over residue 
forms the basis of a metal garden where rare species such as the 
sink violin fixate the pollution.

The park is designed to be realised by phasing in order to 
evolve over time and provides for the experience of each time 
period and dredge type:
•	 starting phase: import and separation of material, pioneer 

species, minimal access
•	 machine phase: continuing import, first amount is cleaned 

and shifted or stored, more diversity, succession and experi-
ence, improved site access

•	 succession phase: major role for vegetation, climax species, 
majority of dredge is now within the site boundaries, transfor-
mation to a park, sandwin for commercial use

•	 residue phase: dredge machine is finished, left-over residue is 
experienced in dredge landscape park. Remnant dredge pipes 

start
2007

dredge machine
2010

succession
2015

dredge
sandwin
visitors

dredge
sandwin
visitors

dredge
sandwin
visitors

dredge is put in a flowing circulation system of quays saline exfiltration water and vegetation fixate metals like zinc&copper

sandy dredge is brought in and spouted in the sand street

different sorts of dredge are put within quays, start pioneer vegetation

sand will sink down closest to the tubes, it is taken away to sand lane

after oxygenation, different water types are let in and dredge is put in 
different height levels

metal vegetation starts growing, together forming the metal garden

polluted organic dredge is stored under a buffer of brackish water

environments start to flourish and contrast, accessibility by use of quays
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landscape park
2030
dredge
sandwin
visitors

metal garden in full growth, an astonishing relic of dredge cleaning

left-over sand and wind creates an artificial dune landscape

a mosaic of diverse environments express the diversity in dredge types

Figure 18  Since the design spans a long 
time frame, and natural processes play a criti-
cal role in performing the waste treatment, 
only basic underlying structures are designed, 
while space is provided for change over time. 
In the initial phases, large-scale preliminary 
interventions are done, while in later phases 
small-scale incremental adaptations alter the 
site.

Figure 19-20  Dredge Landscape Park will 
challenge users to experience and appreciate 
new ‘raw’ landscape types and see beauty in 
‘landscape performance’.

are re-used as a ‘dredge tube forest’ to provide for an entrance 
experience for visitors and passing traffic. Maximum freedom 
for visitors and diverse natural processes (e.g. plant succession, 
dune succession)

In all, the park combines ecology and design for the human experi-
ence of this ecology in a minimal intervention design over time.
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Example 2. The Broad Coast (MBC)
(Groven & Officer 2008)

Here, the design strategy is to simultaneously cure the ecologi-
cal problems in the coast’s natural system and secure the coastal 
zone for the future by eco-engineering the coastline into a ‘broad 
coast’: a coastal landscape zone of substantial size. 

After centuries of man-to-nature interventions, the Dutch 
coast has been turned into a single rigid defence line by use of 
dikes and dams. It is commonly considered to be ‘safer than ever’. 
But dikes and dams divide an aquarelle into a mosaic: the once 
rich coastal ecosystem has suffered intensely due to the loss of 
gradual transition areas that are under influence of both land 
and sea. As it turns out, this ecosystem degradation is a problem 

for coastal safety, since these transition areas provide a buffer for 
both ecological soundness and coastal safety, such as by counter-
ing erosion and providing foreshore instability. The fact that large 
parts of the Dutch coastal defence need an update due to global 
climate changes provides the point of departure for a different 
strategy for handling coastal defence. 

The solution is found not in increasing dike height but in 
width: a broader resilient coast instead of a narrow, stiff coastline. 
The proposed broad coast is designed by three minimal interven-
tions, afterwards natural processes can take over its construction. 
They are: 1. Providing sand; 2. Allowing and guiding dynamics 
and change; and 3. Providing space between a dual defence sys-
tem. This strategy is applied and tested with a design for a 860 ha. 

N
P N

P

1  Past: transition zone from water to land 2  Present: a coastline, hereby ignoring this zone 3  Future: recognize that the coast is a zone!

Figure 21  A solution of width: the Dutch coast used to be a transi-
tion zone from water to land, saline to fresh and low to high (1). Land 
reclamation and diking converted the coast to a coastline, hereby 
ignoring this zone. Useful functions of the coastal zone were lost, while 
underneath its surface the coast still wants to acts as a zone (2). By 
recognizing that the coast is a zone, the transition area can be brought 
back, including its useful functions (3).

Figure 22  The Broad Coast pilot project near the city of Terneuzen 
along the Westerscheldt estuary. The pilot project can be a first test case 
for replicated application of the strategy along large stretches of the 
Dutch coastline, and is potentially at the basis of a nation-wide coastal 
defence landscape zone of size.



21

pilot project near the city of Terneuzen. Due to the 2005 Schel-
de Verdrag border treaty between Belgium and the Netherlands 
(Vlaams Gewest & Koninkrijk der Nederlanden 2005: 3), six hundred hec-
tares of land have to be developed into intertidal nature in this 
region in order to compensate for the dredging of the shipping 
lane to the port of Antwerp. After the three minimal interventions 
have been set to a start, a situation is created in which the natu-
ral processes can take over the ‘construction’ of the broad coast. 
Tides and currents, sedimentation and ecological succession now 
become the generating motor of this living landscape machine. 
Over time it transforms into a living landscape that defends, regu-
lates and provides diversity and multi-functional use, and human 
experiences of recreational and educational nature.

How it works
The focus is on the workings of the pilot project. The designers 
start by making clear that the current technical approach falls 
short and an integrative and dynamic ‘landscape’ approach is 
needed in order to shift from single coastline defence towards a 
broad coastal landscape zone of size. The pilot project is not in-
tended to create a finalized, detailed design, but instead shows the 
site as part of a nationwide coastal defence landscape zone. The 
focus for this site is mainly on inter-tidal ecology, since the area is 
mandatory to compensate habitat loss caused by the dredging of 
the Antwerp shipping lane.
The concept is simple. It starts by preparing the site. First, space 
is provided between a dual defence system. The site’s existing 

providing sediment providing space between a dual defense systemallowing and guiding dynamics and exchange

3 Minimal interventions:

Figure 23  The pilot can be designed by use of minimal interventions: 
1  Providing sediment by large scale sand nourishments; 2  Allowing 
and guiding dynamics and exchange by making the single defence line 
permeable; and 3  Providing space between a dual defence system or by 
seaward broadening.
Figure 24-25  The strategy has potential to be replicated along large 
stretches of the Dutch coastline. If applied, a vast defence landscape 
zone will arise, to be experienced by thousands of residents.

N

P
N

P

N

P

Figure 26  Over time, the landscape transforms to a performing 
landscape that provides for (ecosystem) functions and services. The 
landscape performs as 1  A flexible defence system: muting and absorb-
ing wave force, strengthening the dike base and  growing along with sea 
level rise; 2  A resilient & regulating living machine: a self-cleaning ma-
chine with the ability to grow with sea level rise and able to withstand 
short-term shocks, with tides as landscape motor; and 3  Alandscape of 
(bio)diversity: an ever-changing zone with increased productivity, spe-
cies numbers and species richness due to new transition habitats and 
new opportunities for multifunctional use.

flexible defence system

regulating lving machine

landscape of biodiversity 
and flow
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N

200m 600m 1000m

t=0 t=5 t=30

Figure 27  A dual defence system is created, based on existing 
primary and secondary dikes. The system also counters saline seepage, 
hereby providing for a better future for local freshwater based agricul-
ture.

Figure 28-29  Development of land over time: t=0  Development of 
agricultural land into the broad coast pilot; t=5  Tidal dynamics have 
changed morphology, mud flats are growing; t=30  Salt marshlands 
with creek systems have developed.

0 t20 40 60 80 100 120
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N

200m 600m 1000m

primary dikes are made overtopping proof. Secondary dikes are 
made ready for use and built-on plots are surrounded by small 
ring dikes. Second, the right conditions are created. Freshwa-
ter discharge pumps that are currently in the primary dike are 
moved inland along the discharge creeks to be placed in the sec-
ondary dikes. The locations along the primary dikes are replaced 
with inlet-sluices. The basic conditions for fresh-saline transi-
tions now exist: Brackish nutrient-rich agricultural water can be 
discharged in the landscape zone and be automatically mixed 
with saline seawater arriving through the inlet-sluices due to tide, 
turbulence and natural run-off. The conditions are improved for 
a higher performance by introducing dikes and dams. Dikes and 

=

=
1  dual defence system, consisting of primary 
and secondary dikes

3  shipping fairway near the primary coast-
line is not affected by the Broad Coast

5  fresh-saline transitions  are created by dis-
charging brackish creek water into the Broad 
Coastal zone, hereby allowing mixture and 
natural run-off towards the Westerscheldt

4  pumps and inlet-sluices allow both brack-
ish creek water and saline Westerscheldt 
water to influence the zone

6  use of dams for directing the water flow, 
hereby lengthening its course and increasing 
nutrient uptake and mixture

7  over time, difference in water levels and 
dynamics create diverse habitats like tidal 
marshland and saline meadowland

2  built-on plots within the broad coast zone 
are surrounded by small dikes, hereby secur-
ing safety and allowing residential functions

8  initial program consists of nature and recrea-
tional functions. Extra functions such as flood-
proof housing or saline agriculture can be added 
over time, depending on market demand

9  the site will grow along with sea level rise, create 
stable foreshores, protect against storm surges, 
clean run-off agricultural waste water, grow 
biomass, create habitats, etc.

setting the conditions

preparing the site

opening up to dynamics, process and time

Figure 30  Composition of a broad coast for Terneuzen by use of 
minimal interventions, natural processes and time. 
Figure 31  Functioning of the overtop-resistant dikes. In normal 
conditions, sea water can enter and exit the site due to tidal force and 
inlet-sluices. In advance of expected extreme conditions, maximum 

buffer capacity is created by running the zone dry. During a storm 
surge’s high tides, wave run-up will overtop the primary dike. Water is 
caught between the primary and secondary dike and can be discharged 
after the storm during low tides. 

high tide storm surge low tide

inward flow 
during flood

outward flow 
during ebb

high tide

low tide

low tide

storm surge conditions

normal conditions

water

land
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brushwood dams are strategically placed perpendicular to the 
run-off direction, between the outer ring and the built-on plots. 
These both secure access to buildings and direct the water flow, 
hereby lengthening its course and increasing water mixture and 
nutrient uptake by vegetation. Also, several dikes partition the 
area into six different regimes by increasing or decreasing water 
intake, levels and dynamics. Differences in preliminary condi-
tions (fresh, brackish or saline water, high or low dynamics, fre-
quent or infrequent inundation, local saline seepage differences) 
will create possibilities for maximum habitat diversity ranging 
from tidal marshland and saline meadows to brackish forest.

Third, with the conditions set for maximum performance, the 

landscape is now opened up for the water. Natural generative 
processes and time can from now on do their creative task. Tidal 
exchange and dynamics are allowed on-site and—guided by the 
framework of dikes and dams—create a new morpholo-gy. The 
daily import of sediment-rich sea water allows the site to grow 
along with sea level rise over time. Within the first year tidal dy-
namics—together with erosion and accretion—change the mor-
phology, and mud flats are growing that increase dike stability. 
Within 5 years several salt marshlands with creek systems develop 
and after 30 years, parts of the drier regimes develop into brackish 
forest. Agricultural waste water’s nutrients are converted to bio-
mass. Successive processes diversify the site. During storm surges, 
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2x/day

2x/day

2x/year

when inlets are closed and waves are pushed far up the primary 
dike slopes causing overtopping, the site functions as a inundated 
landscape that stores overwash water and creates back pressure on 
the primary dike, hereby countering dike slides.

Fourth, with the landscape machine initialized, several ‘light’ 
functions are added besides nature compensation for experienc-
ing the site. Education and extensive recreation is made possible. 
Hiking trails and boardwalks, information panels and back-to-ba-
sic camp locations are set up, as well as a visitor centre, bike routes 
and picknick spots. Seasonal colours range from the purple of sea 
aster in summer to the bright red of salicorn in autumn. 

Fifth, over time functions can be added or removed, de-

pending on market demand. Possibilities for flood-proof housing 
(especially in the proximity of Terneuzen) and (experiments with) 
saline agriculture or aquaculture are all an option. When the pilot 
project’s strategy is followed by national application, this broad 
coastal zone grows into a nation-wide landscape infrastructure 
of size, a safe, resilient and diverse defence and natural zone, al-
lowing mulitple-day hikes, learning, recreation, housing, food 
production and more.

Figure 32   Twice a day it is high 
tide along the pilot site: intertidal 
mudflats run dry. Twice a day it 
is low tide along the pilot site: 
intertidal areas are inundated, 
only higher marshlands remain 
unflooded. About twice a year 
the broad coast pilot site is fully 
flooded when storm surge pushes 
waves up the primary dike’s slopes, 
causing overtopping and inunda-
tion.

Figure 33   New  functions can 
be added over time depending on 
(market) demands. 1  Intertidal 
areas compensate for loss in the 
Westerscheldt due to land reclama-
tions and dredging of the fairway. 
This valuable intertidal nature can 
attract endangered ‘red list’ species 
such as the godwit (Limosa limosa) 
and avocet (Recurvirostra avosetta). 
Monitoring will help in optimizing 
nature functions for the future.
2  Possibilities for (outdoor) recrea-
tion and ‘into the wild’ experiences 
arise that are unknown to the 
Netherlands: outdoor backpacking 
& camping, gathering own food by 
fishing etc. When the pilot example 
is followed by national application, 
the broad coastal zone can grow 
into a landscape of size, making 
multiple-day hikes possible and 
providing large areas of connected 
nature.
3  Information and education 
functions, such as school trips, can 
increase attachment to the site and 
increase local stewardship.
4  The broad coast pilot area 
becomes an interesting location for 
(experimenting with) flood-proof 
residential functions.
5  The pilot project perfectly lends 
itself to (experimenting with) saline 
agriculture or aquaculture. Fish, 
mussels, salicorn (Salicornia euro-
peae), sea kale (Crambe maritima) 
and rocket (Eruca sativa) are just 
a few examples of edible products 
that have the potential of being 
commercially exploitable.
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Example 3. Saline Polders (SLF)
(Molpheta & van Wonderen 2009)

Saline Polders proposes a landscape-based infrastructure for 
the production of saline aquaculture crops that simultaneously 
includes recreational, nature- and coastal defence purposes. The 
design focuses on the Zeeuwse Tong pilot farm (Z.T.), an innova-
tive farm for integrated multi-trophic aquaculture, based in the 
Dutch province of Zeeland. This state-of-the-art aquaculture farm 
is set up to produce fish, mussels and saline crops in a closed cycle 
of nutrients and waste, and—contrary to the present-day farms—
does not demand fresh water intake, but functions best in a saline 
milieu. The designers took up the challenge to convert the innova-
tions of this individual 4 ha. bio-industrial scaled farm into a 600 

ha. multi-purpose aquaculture infrastructure that applies the Z.T. 
principle on a landscape scale. 

The proposed site is situated on the island of Noord-Beveland 
in the province of Zeeland, a reclaimed area known for its long 
water-related history and its productive agricultural grounds. 
Local economy depends on coastal recreation—concentrated in 
the western dune coastlines—and freshwater-dependent farming 
practices in the hinterlands. The present crop-farming practices 
demand regularly flushing the water system with freshwater in 
order to artificially sustain a marginal freshwater lens; a prac-
tice that will become untenable in the future due to increasing 
saline ground water seepage and decreasing freshwater supplies. 
Because of this, a more sustainable approach is proposed: adapt-
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ing to the given conditions by gradually converting to a salt-based 
agriculture and aquaculture while maintaining or even increasing 
productivity and profit, simultaneously with an expansion of hin-
terland recreation and nature development by embracing histori-
cal features and landscape scenery. This seems to comply with the 
demands for a better-spread recreational program and hinterland 
development for the purpose of nature and leisure.

How it works
At the start, a cooperation of multiple farms is proposed. The 

collaboration of farmers will results in lower costs due to a com-
bined water system, nutrient system and filtration system, and 
therefore higher profits. In order to design this saline landscape 

infrastructure, the Z.T. unit was broken down into individual 
components, which where upscaled, adapted and then reconsti-
tuted, so as to allow for public interaction, nature development 
and contextual application. Then, two design enlargements where 
made. 

In the first enlargement, the aquaculture system adapts to 
local circumstances by introducing a new double row of ‘inla-
gen’. Inlagen, a type of double dike system where an inner dike 
was added as the outer one became weak, are part of the cultural 
heritage of Noord-Beveland and are used for coastal safety and 
buffering salt intrusion. The same principle is adapted to a triple 
dike system, thus becoming the basis of compartmentalising the 
water system as well as adding to coastal safety. Also, they form 

Figure 34-36  Saline Polders pre-
sents a performing landscape solu-
tion to the increasing salinization of 
agricultural land in the South-West 
Netherlands. The new productive 
landscape can be just as profitable 
economically, ‘fits’ its context of 
history, geography and culture, can 
enhance coastal safety, and provides 
for raw and authentic landscape 
experiences.

Figure 37  Saline land in 2050. 
As large parts of the Dutch delta’s 
agricultural land are becoming 
increasingly saline, the change 
towards saline-based agriculture 
and aqua-culture seems to be the 
only future possibility for landscape 
productivity. The red dot represents 
the location of Saline Landscapes.

RETENTION 
PONDS & CANALS

NATURE

SALINE CROPS

PONDS

SALINE DITCHES 

Figure 38-39  Decomposition 
of the ZT-unit. The elements of the 
bio-industrial Zeeuwse Tong pilot 
farm are deconstructed, enlarged, 
adapted and recomposed. By doing 
so, a method was found to apply 
the aquaculture unit on a landscape 
scale, while adding recreational and 
nature functions.

Figure 40  A large-scale col-
lective saline water system is 
introduced, made up of smaller 
mini systems, which can either be 
isolated, or combined as one larger 
entity. The level of isolation will 
vary depending on water levels and 
water quality, and will allow for 
flexibility in controlling the water 
in each of the individual inlagen. 
The water system covers the entire 
landscape and transports nutrients 
and waste through the system in 
such a way that both are converted 
to commercial food product bio-
mass.
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PROCESSING AREA

SALINE CROPS

DIKE 3,00m. high
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EXISTING ELEMENTS
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SALINE NATURE

SALINE WATER BODIES

Figure 41  Design for a land-
scape infrastructure for saline 
agriculture. Essential elements 
and basic structure for the func-
tioning of the site as productive 
saline polders for a collective of 
farmers are laid out, while each 
farmer can make their individual 
system adjustments.
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the basis for an extended recreational network with bicycle paths 
and viewpoints. These new inlagen are bordered by the new sa-
line agricultural fields, which in turn are surrounded by a water 
buffering ring ditch that closes the saline regime. 

A large-scale, shared saline water system is introduced. Sea 
water is pumped into small retention lakes and from here on 
flushes through the aquaculture fish ponds (inner set of inlagen), 
taking away nutrient-rich waste water that is then used in the sa-
line productive lakes, where cockles, mussels, ragworms and algae 
clean the water before it enters either the saline crop fields (adja-
cent inlands) or the saline nature area (outer set of inlagen) and is 
at last returned back to the sea or recycled into the pond system.

Existing farms are transformed and surrounded by small ring 

dikes, while a food processing area is located near the local port, 
hereby connecting to land- and water transport. Overall, the site 
is now producing several food products with a minimum input 
and maximum usage of nutrients, provides for increased coastal 
safety, adds recreational, educational and experiential values, in-
corporates new saline habitats that increase local biodiversity, and 
relates to historic landscape features and local context.

The second enlargement further extends the idea of using 
natural conditions for saline farming, while nature and coastal 
defence functions are more emphasized. The site is located di-
rectly opposite to the mouth of the Scheldt river and takes the 
compulsory nature compensation (also referred to by The Broad 

2  connecting towns 3  borders & entrances 4  saline vs. brackish 5  centralized processing

10  tourist routing 7  land use regimes 9  (farmer) transport
network

8  pond system & 
compartmentalising dikes

1  landscape characters

6  use of contextual land-
forms

Figure 42  Composition of a basic infra-
structure for the functioning of Saline Polders. 
Different salination regimes will protect the 
inlands from saline intrusion. Visitors can 
access the entire area.

Figure 43  Emulating of inlagen: The plan’s 
extended inlagen system, which are part of the 
cultural heritage of the island of North Beve-
land, will be extended in order to provide for 
both site-specific aquaculture and continuous 
coastal protection.

NOORD BEVELAND

Existing inlagen, 2010

NOORD BEVELAND

Existing and new inlagen, 2020
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Figure 44  Second enlargement to a semi-
natural productive landscape. The site is on 
the agenda to be ‘returned to nature’, since it 
is to compensate for loss of nature caused by 
the dredging of the Scheldt shipping lane. The 
compulsory depoldering causes emotional up-
roar; local social acceptance is very low since 
it is viewed as making profitable agricultural 
land unproductive. The issue resulted in 4 
years of ongoing political debate and nearly 
caused a political coalition to collapse. The 
designers believe that implementation will 
be better accepted, when new nature is made 
productive for agricultural purposes.

Figure 45-46  The new natural and 
sustainable hydrological system with mini-
mal control, based on tidal influxes in the 
Westerscheldt. Sea water enters the system 
with tidal influxes and flushes (refreshes) the 
ponds which are situated in the double dike 
system in the fringes of the area. These ponds 
are integrated into the coastal defence system. 
During low tide the water draws back and car-
ries waste nutrients from the ponds into the 
nature area for filtering. Productive pockets 
are similarly flushed. The water then returns 
to the estuary.
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Coast) as a point of departure. A system is created that is more 
open to natural dynamics and tidal flux and less regulated than 
the former. The primary dike is backed up by a secondary and 
tertiary dike ring. Aquaculture ponds are placed between the 
secondary and tertiary dikes, the primary and secondary dikes are 
then perforated in order to install tidal flux and dynamics. Sea 
water can now flow into the system due to tidal influx. It will enter 
the primary dike and advance through the secondary dike where 
it will overtop into the aquaculture ponds which can be used as 
fish beds. With low tides, nutrient-rich water will be discharged 
from these ponds and move through the productive pockets, here 
getting filtered by mussels, cockles, etc., before running into the 
saline nature filters and flowing back into the sea. Different types 
of floating fishponds are placed in the fluctuating area between 
the primary and secondary dike, benefiting from the tidal influ-

ences. The abundance of potentially harvestable saline vegetation 
(nature filters) within this area contributes to the nutrient absorp-
tion, creating a system almost as efficient as the initial industrial 
scale model, but now open to its environment.

Due to the combination of saline nature and profitable aqua-
culture, it is believed that both the demands of the Scheldt border 
treaty and of the local farmers society unwilling to give up profit-
able agricultural land for sole ‘unprofitable’ nature compensation 
can be met, hereby presenting one of the first plausible solutions 
after years of debates and Parliamentary commissions failing to 
address the problem. Besides this, a saline landscape will evolve 
with sublime delta experiences that will entice tourists, bird 
watchers and nature lovers, as well as improve coastal safety, water 
quality and habitat diversity.

Objectives of the ‘productive nature’: 
How the elements of the unit, can be expressed in a natural way to create “productive 
nature”, “new transitions between land & sea” and improve the coastal defence.

_ Production in a Natural context
_ Natural water system based on tidal influxes
_ Nature tourism
_ Sublime tidal nature (with all the visible effects of the tides in the land, an image of what 
could be sublime is approached.)
1. Ownership
A national park. Land would be bought by the government, but farmers could still produce 
on the land in new ways and in an extensive form.
2. Product range
_Entire range of saline products and also outer dike production products
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In this case all four criteria of our formula are involved.  Coastal defence criterion is 
incorporated as the sea is let in the existing landscape and safety becomes more significant. 

6.2 criteria & design tools

Figure 47  Four criteria are involved 
in the formula. The first enlargement 
focused on the first three criteria. In 
the second enlargement, the coastal 
defence criterion is also emphasized 
as the existing landscape is opened up 
to the sea’s forces and safety becomes 
more significant.

Figure 48  Productive pond units 
(‘pockets’) are positioned in between 
a smaller dike system, at the fringes of 
the area. This double dike system will 
also add to the coastal defence of the 
hinterland. Harvesting activities are to 
have minimum disturbance impact on 
the natural system.

fresh water agricultural land ‘productive nature’
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Example 4. An Adaptive Afsluitdijk (FAA)
(Sperling 2009)
The Future of an Adaptive Afsluitdijk presents a 21st century design 
for a safe and ecologically improved barrier dam that expresses 
the unique qualities of the site. The design focuses on a dam origi-
nally built in 1932 to close off the Southern Sea, that allowed for 
better flood protection of the Dutch hinterland, cheaper mainte-
nance and improved transportation routes, and created the pos-
sibilities for several large-scale land reclamations. Its construction 
changed the sea south of the dam into a huge freshwater storage 
basin, the IJsselmeer [IJssel lake], as it is constantly being filled 
with by water from the IJssel river. Fresh water is regularly dis-
charged (spouted) at low tides by use of gravity from the lake into 

the Wadden Sea in order to maintain safe water levels within the 
basin.
At present, the dam—an icon of Dutch technical water engineer-
ing excellence—is outdated: it does not meet safety regulations 
and needs to be redesigned in order to provide for the high safety 
standards set for the coming decades. But just as important, Dutch 
society has changed since 1932 and the dam is now seen as lacking 
perceptional experience and being mono-functional and ecologi-
cally ignorant; it causes a huge barrier in the natural river estuary 
system, separating saline from fresh water ecosystems, blocking 
migrating fish from moving up the rivers, and obstructing species 
exchange. The occasional spouting of large amounts of fresh water 
from the IJsselmeer into the brackish Wadden Sea causes abrupt 

Figure 49  The design for an 
Adaptive Afsluitdijk converts a 
technically engineered bar-
rier dam into a safe 21st century 
dam engineered by technical 
construction and ecological 
processes that is permeable for 
species exchange and provides 
high spatial quality.
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Monique Sperling은네덜란드Wageningen��ni�ersit�에서 ����� 조경���학�사학������������에있�사회적���리적측면에중점을둔

사회적 ����학을 ����다.��� �anchester��etropolitan��ni�ersit�에서도 �� ��� ���을 수학하기도 한 바 있는 그녀는 현재 네덜란드에서

Hollandschap이라는조경회사에서근무하고있다.

변화 문제는 아프슬라위트다이크 댐에 더욱 많은 문제를 가져올 것으로 예상되

고 있는데, 이는 강수량의 증가와 빙하의 해빙으로 향후 북부 지역의 해수면이

높아질것이라는경고로이어지고있다. 엄청나게증가한내륙의강수량이중부

유럽을 거쳐 네덜란드의 강으로 유입, 북해로 흘러가게 되면 자연히 해수면은

더욱 높아지게 되는데 이때 바다로 유입되는 상당 부분이 아프슬라위트다이크

댐을 통과하도록 되어 있다. 이는 곧 강으로 유입되는 우수 유입량이 여름과 겨

울철에 현격한 차이를 불러와 인근 르제르미어ljsselmeer 호수의 수위 변동을 초래

하게 된다. 아프슬라위트다이크 댐이 자연적 물의 흐름을 방해하므로, 결국 르

제르미어의 수위 상승은 불가피하게 되는 셈이다. 또한, 폭풍으로 인한 거칠고

강력한 파도는 댐 양쪽면에 지속적으로 타격을 주게 된다. 댐은 조류가 낮은 동

안에는 르제르미어 호수의 물을 바덴해Waddenzee로 흘려보낸다. 그러나 미래의

수위에 대한 불확실성은 중력에 의존하는 송류 방식에 한계가 있음을 보여주고

있다. 이러한여러정황들은아프슬라위트다이크댐양쪽면의압력이갈수록강

해져 댐의 파열 가능성이 커짐을 시사하고 있으며, 기존 제방 관련법Wet�op�de

Waterkering 만으로는 충분하지 않음을 경고하고 있다. 만약 아프슬라위트다이크

댐이 무너질 경우 내륙 지역은 곧바로 침수되는데, 이는 상대적으로 관리가 미

약한르제르미어호수의제방이큰수압을견딜만큼견고하지않기때문이다.

The change will result in a higher North Sea water level  (PCCC, 2007) because

of an increase of rainwater and melted polar ice. An enormous amount of water

will come from the middle of Europe through the rivers of Holland to go to the

North Sea. A part of this water has to pass ‘De Afsluitdijk’. For the future this

means a higher run off of rivers in winter and lower in summer. Higher

fluctuations in the Ijsselmeer will occur (Milieu en Natuur Planbureau, 2005).

The dam is a barrier for this natural water flow. The water level of the lake

‘IJsselmeer’ will rise because of this. 

Additionally, more storm surges with more and stronger waves results in a

pressure on the dam from both sides. Furthermore, during low water tide, the

dam spouts water from the ‘IJsselmeer’ to the ‘Waddenzee’. Because of the

ambiguity of the water levels in the future, the possibility to spout by using

gravity is uncertain (Consortium Sluitstuk, 2008). 

All together this results in a higher pressure on the dam from two sides.

Because of this, the chance on bursting is bigger and the dam does not suffice

the regulation ‘Wet op de Waterkering’ (Ministerie van Verkeer en Waterstaat,

s.a.). When the dam bursts, the hinterland will get flooded. Because of the

existence of ‘De Afsluitdijk’ the other dikes along the ‘IJsselmeer’ are not

properly maintained anymore. When ‘De Afsluitdijk’ bursts the dikes will not be

strong and high enough to protect the land. 

그��.����������er�ie��o��the���t�re�constraints�그��.����라��다이������ocation�o����e���sl�itdijk�
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environmental shock and results in illness and mortality of sea life 
(Dijkema 2001; Rijkswaterstaat 2007a, 2007b, both cited in Sperling 2009: 20).

The thesis presents a landscape (space) solution for a defence 
(line) problem. By use of natural dynamics and artificial construc-
tion, a defence landscape evolves that can incorporate ecological, 
experiential and renewable energy aspects next to the technical 
safety standards, while adding to the uniqueness of this iconic 
site. During the design process three models were developed: A) 
raising the dam; B) a natural barrier along the existing dam; and 
C) a second dam along the existing dam. After assessment of the 
spatial models, model B turned out to be the best model from a 
landscape point of view.

How it works
The design concept is based on the history and characteristics 
of the site. In order to increase the safety standard of the dam, 
both artificial and natural-system methods are used. The design 
starts by reconfiguring the profile of the dam. By moving the 
bicycle path to the other side (IJsselmeer side) of the dam, space 
is provided to raise the dam by 2,35 meters while maintaining the 
highway and simultaneously improving the views from the bike 
route. Between the bicycle path and the highway, a slope is con-
structed to separate fast from slow traffic and counter noise pol-
lution. This slope is optimized for placement of solar panels along 
the full length of the dam, providing up to 320 MW of harvestable 
renewable energy, clearly in sight of bicyclists. The vast openness 

The ‘Afsluitdijk’

Noord-Holland 
mainland

Stevin sluices Robbenplaat monument 
‘De Vlieter’

Breezanddijk

Kornwerderzand
Lorenz sluices

Friesland 
mainland

Wadden Sea

North Sea

IJsselmeerNoord-
Holland

Friesland

The Netherlands

Rhine-Meuse 
river basin

Figure 50  The ‘Afsluitdijk’ 
barrier dam was constructed 
in 1932 to safeguard against 
flooding by shortening the 
coastline from nearly 300 
to 30 kilometres, hereby 
converting the Southern 
Sea to a freshwater basin 
(IJsselmeer). Higher river 
discharge and sea level rise 
now demand an update.

Figure 51  Overview of the future oppor-
tunities and constraints. Since 1932, Dutch 
society and public opinion have changed, 
which now make ecology, leisure and renew-
able energy important issues.

Storm surges

Barrier

Abrupt fresh water inlets

Opportunity sustainable energy production

Perception

Icon

freshsaline
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7.31. Impression of the salt marsh area next to ‘De Afsluitdijk’ in 2200

NOG AANPASSEN: 
KELDER LAGER

7.32. Impression of strolling over the salt marshes

104

Figure 52  While driving along the A7 highway, from Amsterdam to the province of Friesland, the driver passes along the Afsluitdijk. New for-
est plantations mark the edge of the mainland, before crossing the open water and arriving on the recovered isle of Wieringen. Passing along, the 
dike provides for vast new landscapes of openness and experienceable change, where natural processes safeguard the dam’s foreshore and renew-
able energy is harvested. Arriving at the Friesland mainland is marked by yet another forest, planted out of wind turbines, creating a sensational 
entry experience.
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Dove Balg trench.

7  contrast between dynamic and static

4  sober design with exceptional places3 cultural historical value: icon function2  ‘eternal’ thin line through the rough sea1  vastness of the water: an experience of freedom 
and openness
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7.51. Saline water fl ows through the gabs in-between the reefs and ‘pushes’ the brackish 
water fl ow to the spouts, where fresh water is mixed with the brackish water.  

‘Waddenzee’

‘IJsselmeer’

Solving the main ecological problem
One of the main ecological problems of ‘De Afsluitdijk’ is the fact that the 
dam is a barrier in-between the saline and fresh water ecosystem. When 
it is low ti de, a sudden fresh water fl ow comes from the ‘IJsselmeer’ into 
the ‘Waddenzee’ and many animals die out or get (skin) diseases. 
This design uses the brackish-water-‘waste’ of the osmosis plant to solve 
the abrupt fresh water inlets.

The brackish water from the osmosis plant at ‘Breezanddijk’, is lead along 
the northern part of ‘De Afsluitdijk’ to the spout with the help of the 
reefs (fi g. 7.50). The brackish waste water of the osmosis plant is mixed 
with the fresh water of the spout near the arch and ‘Kornwerderzand’ 
(fi g. 7.51). The water is mixed to decrease the diff erence between saline 
and fresh water. 
The reefs decrease not only the fi erceness of the waves, but also lead the 
water to the spouts. The reefs are situated just below Average Low Tide, 
which makes them functi on opti mal when it is low ti de, and the spouts 
are opening to spout with the help of gravity from the ‘IJsselmeer’ to the 
‘Waddenzee’. 
To move the water from West to East, the natural water fl ow of the 
‘Doove Balg’ is used. The reefs are intersected with small gaps where 
saline water of the fl ow ‘pushes’ against the brackish water (fi g. 7.51). A 
part of the ‘Doove Balg’-water mixes with the brackish water and makes 
the water fl ow in eastern directi on. Near the spout the brackish water 
is mixed with the fresh water of the ‘IJsselmeer’. The mixed water fl ows 
a bit back in eastern directi on and ‘escapes’ to the main trench (‘Doove 
Balg’) again. Here it is mixes for the last ti me with saline water. 

7.50. The reefs guide the brackish water from ‘Breezanddijk’ to the spouts

7.52. Gradient from fresh to saline

‘Waddenzee’

‘IJsselmeer’

Reefs
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‘Waddenzee’
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SluiceProposed 
new Spout

Spout
Brackish

 w
ater

Reefs

Brackish

Fresh

Reefs

Saline

Brackish

Fresh

Osmosis

Wieringerrandmeer

7.49. Osmosis near ‘Wieringen’

Figure 53  The designer made 
an in-depth study of the current 
spatial quality of the dam. These 
qualities are to be maintained in 
a sustainable framework, that can 
incorporate natural and cultural 
dynamics. This frame gives the 
possibilities for change without 
harming the basic functioning 
and quality of the design.

Figure 54-56  At present, 
high fresh water concentrations 
near discharge sluices (red) cause 
mortality. In the new situation, 
the north-western stretch of 
the dam is protected by a new 
artificial reef that will also guide 
water flows in order to provide 
for maximum mixing of fresh and 
saline water. Helped by brackish 
discharge water from an envi-
sioned osmosis plant, a lengthy 
fresh-saline transition arises that 
allows for migrating fish to pass 
up the river. This can double the 
chances of reintroducing the once 
abundant salmon and sturgeon to 
once again find their way into the 
Rhine river basin.

Figure 57  Newly constructed 
artificial reefs, visible during low 
tide and submerged during high 
tide, decrease the fierceness of 
(storm) waves.

5  unity in rhythm, form, material 6  interaction between technical and natural ap-
pearance

8  sustainable energy potential

Discharge mortality

Artificial foreshore reefs
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of the dam is further emphasized by increasing the contrast with 
the headlands. This is done by enlarging the forests at the Noord-
Holland abutment and adding a ‘forest’ of wind turbines at the 
Friesland abutment.

On the northern side of the dam, light measures are taken to 
start and accelerate the accretion of silt and succession of salt 
marshes. Salt marshes have a huge natural potential of function-
ing as a natural barrier able to dim large waves and can grow along 
with the expected sea level rise (Dijkema et al. 2007 cited in Sperling 
2009: 100), hereby being intrinsically adaptive. In order to augment 
the processes of salt marsh genesis, wicker dams are placed in 
strategic locations and boulder clay is added as a basis. Water 
flows, depths, ecology and sandbanks are taken into account. In a 
later stage, and depending on natural development, marsh growth 
can be further accelerated by seeding or planting saline grasses 
and plants and by optional silt nourishments. The change over 
time adds to the beauty of the site and appeals to visitors and tour-
ists. Due to the vast scale and importance of the implementations, 
monitoring growth and erosion of the salt marsh barrier is es-
sential. 

Because of the location of the ‘Doove Balg’ trench—touching 
the dam along the eastern side—and the fact that this is the deep-
est part, it is financially and technically not feasible to protect the 
entire northern side of the dam with salt marshes, since they will 
be washed away by strong water currents. This area will be pro-
tected by building artificial reefs out of basalt blocks. The height 
of these reefs is adjusted to the tidal levels of the sea; at low tide the 
reefs are visible, while during high tide they are invisible. By doing 
this, the tidal dynamics of the site can be well experienced and 
visitors are more aware of the natural forces present.

The salt marshes, being system-native and rare, have a high 
ecological value and contribute also to the cleaning of the water. 
They filter the silt out of the water so that this water can be used 
in a newly proposed osmosis plant at Breezanddijk. This osmosis 
plant—open to the public for educational uses—makes use of the 
fresh IJsselmeer water and saline Wadden Sea water to harvest 
sustainable energy and can produce about 500MW (REDstack 2008; 
IMSA 2008 both cited in Sperling 2009: 81). The brackish ‘waste’ water of 
the osmosis plant is used in combination with the optimal posi-
tioning of the reefs to make a lengthy fresh-saline water gradi-

Figure 58  Reconfiguration of the dam. Bi-
cycle paths are moved to present better views 
and reduce noise. Solar panels will harvest 
renewable energy and inform the public.

Figure 59  Indication of the flora and fauna 
of several salt marsh successional stages. These 
stages are not very predictable since adapta-
tion to the existing conditions is needed. 
It requires monitoring. When seen the salt 
marsh is not growing fast enough, sand can 
be added. When seen the vegetation does not 
establish fast enough seeds can be spread.

Figure 60  Development of the marshland 
foreshores over time. Basic conditions are set, 
while monitoring can bring to light the adjust-
ments needed in order to improve conditions.
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ent that is mixed by natural current and turbulence. By smart dis-
charging the osmosis residue water and leading it to the spouting 
sluices, the spouted fresh water will first get mixed with brackish 
water before mixing with the saline Wadden Sea water. Migrat-
ing fish find this brackish water flow and swim in the direction of 
Breezanddijk, because of the gradient in salinity. Near the osmo-
sis plant at Breezanddijk, the same brackish residue water is now 
used for creating a fresh-saline fish ladder, allowing diadromous 
fish species to pass the dam and migrate up the rivers. A strolling 
path passing the marshes connects the village of Den Oever to the 
Vlieter Monument and osmosis plant.

As a whole, the design presents an integral landscape solution 
for a safe Afsluitdijk that is beautiful, contextual and adaptive to 
unpredictable climate change. The design produces renewable so-
lar, osmosis, tidal and wind energy for up to 538.000 households. 
The spatial quality of the open horizon and the long, straight line 
are strengthened, while better fitting the natural conditions and 
local context. The design now shows a multifunctional Afsluit-
dijk in which the production of renewable energy, and the in-
crease of ecological values and visitor experience, are integrated 
with the main functions of providing safety, spouting water, and 
being a passenger connection.

Now - current situation 2025 - land accretion, mud flats

2050 - pioneer vegetation, initial marsh growth 2100 - vegetation succession, development of a creek system

2150 - further vegetation succession, dry land due to upsilting 2200 - succession climax
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Example 5. A Working Landscape for New Orleans (WLNO)
(Hermens, van der Salm & van der Zwet 2010)

It is now known history that hurricane Katrina struck the 
South Louisiana coastline near New Orleans, flooding 80% of the 
city up to 3 meters and forcing virtually all citizens to evacuate. 
The historical parts of the city, located on higher grounds, do well 
and again have a population reaching close to pre-Katrina levels. 
However large parts of low-lying suburbs, such as the studied 
Gentilly and Lakeview neighbourhoods, are still severely dam-
aged and vacant.  This research focuses not only on hurricane 
threats, but takes into account rain-flood events, subsidence, the 
permanent consequence of vegetation loss, vacancy, and the re-
sulting changes in atmosphere of the neighbourhoods. Together 
they determine the landscape quality. Three main problems are 
identified: (1) Extreme rain events frustrate the broken storm wa-
ter system causing interior flood problems up to 60 cm during a 

1/10 year storm event; (2) Katrina destroyed 70% of the urban 
canopy—an estimated total amount of 100.000 trees—resulting in 
a lack of shade during hot summers and a barren and deserted 
looking suburban landscape; and (3) Over 30% of the residential 
plots in Lakeview and Gentilly are currently unoccupied, causing 
a perforated urban tissue. This perforated tissue will not heal on 
its own accord and needs a structural rethinking, but it also of-
fers opportunities for changes in water management. The design-
ers conclude that the current landscape quality is insufficient and 
will not recover on the basis of existing policies, and address these 
structural problems with an integrated, long-term strategy.

The project proposes a transformation process aimed at a 
working landscape. This working landscape performs for hu-
mans and the city by ensuring a healthy and pleasant living en-
vironment, through inclusion of ecological processes. This work-
ing landscape also informs humans by inspiring, revealing and 

Proposal: Lowering the outfall canals makes possible the introduction 
of an interconnected network of waterways, linking both parks...

Water system transformation: Revealing the water
Current situation: Raised outfall canals. Water hidden behind flood-
walls / in subsurface, discharge dependent drainage system. 
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... and utilizing vacant lots to further develop the landscape framework 
and waterstorage capacity.
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triggering the imagination. Part of this transformation is a new 
strategy regarding water management, advocating a connected 
water system based on store‐retain‐discharge principles. As such 
it mitigates rain flood events, offers conditions for native, sustain-
able vegetation and provides attractive public space.

How it works
The designers start by quantifying the assignment of water stor-
age, re-vegetation and healing of the urban fabric into cubic me-
ters, hectares, amounts of trees, number of empty plots, etc. 
Four landscape zones are revealed: Lakeshore, Whispering 
Winds, Mysterious Woods and Lush Ridge. The original land-
scapes, together with topography, rate of subsidence and prob-
lems with rainwater flooding are used to define boundaries be-
tween the different landscape zones of the project area. Within 
these zones, the original landscapes (e.g. salt marsh, forest swamp, 

levee forest) are used as inspiration to define vegetation and ac-
cent species, building/water ratio and the type of hydrology inter-
ventions and forms.

Next, all open space—including the current drainage sys-
tem—is defined as design space, quantified and divided into 
anchorpoints (large park and landscape patches), voids (empty 
plots) and lines (water and road networks). Within this open 
space, a new landscape framework is to be implemented; the 
spatial basis for addressing the three problems stated earlier. 

Following, the framework is mobilized by introducing exten-
sive surface water and green structures of native and storm-proof 
vegetation:

The framework is firstly used to create an interconnected and 
branched water system with a continuous flow: (1) Raised outfall 
canals are lowered and floodwalls are removed, revealing the 
water and creating waterfront opportunities; (2) Outfall canals 

1  Subsidence: Up to -1,3m / 100yr due to deep drainage regime that damages property and infrastruc-
ture.

4  Vacancy: 30% of lots is vacant. Vacancy is strongly related to topography; low areas near the 
lake suffered most.

2  Rain flooding: Up to 62cm during a 1/10yr storm event due to a non-performing technocratic 
water system aimed solely at an as-fast-as-possible discharge. Storage assignment = 1.200.000 
m3. Floodwalls render the water inexperienceable in this delta city!

>1,3m

0,4-1,3m
<0,4m

54 cm

70% lost Light grey indicates 
vacant space

62 cm48 cm

3  Vegetation loss: 70% loss of urban canopy (approx. 100.000 trees). Barren streetscapes and a frag-
mented structure remain.

Figure 61  Overview of the Lakeview and 
Gentilly area as proposed, in the center the 
redesigned City Park.

Figure 62  The proposed water system based 
on contemporary store-retain-discharge prin-
ciples provides a soft and sensible solution to 
the water challenge and simultaneously offers 
chances to create new vibrant living envi-

 - 10’

 - 9’

 - 8’

 - 7’

+ 1’+ 1’ + 1’

= 89%  of 
storage assignment

+

City Park lake
300.000 m3768.000 m3 Gross available 

Design Space

20%

ronments in close harmony with the water. 
The basis is an interconnected and resilient 
water system that more evenly distributes the 
discharge peak and in this way is less easily 
frustrated. A connected water system has the 
additional advantage that a continuous flow 
can be guaranteed, needed to reduce nui-
sances from mosquitoes and obtain to a high 
water quality. 

Figure 63  Post-Katrina New Orleans; a 
non-performing urban landscape marked 
by subsidence, flooding, vegetation loss and 
vacancy.

Figure 64  Quantifying the assignment. The 
redesigned park, together with 20% of gross 
available design space can foster for 89% of 
the water storage assignment.
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Inspiration from original landscapes 4 landscape zones define boundaries
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step 1:
lower outfall canals and remove redundant floodwalls

step 2:
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intensify network

step 4:
connections over empty lots
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Vegetation | Typical species Vegetation | Accent species

Figure 65-66  The original landscapes of South Louisiana have a ro-
mantic of their own, which the designers used as inspiration for a new 
landscape plan. Based on topography, the original landscape gradient, 
severity of problems with rainwater flooding and rate of subsidence, 
four landscape zones are distinguished that provide a framework for 
interventions on all scale levels.
These landscape zones define vegetation regimes used for replanting 
the urban canopy. Being native and fitted to local conditions, these spe-
cies are not solely ornamental, but rather, performing: They are storm 
resilient, absorb stormwater and present habitat to local fauna.

Building/water ratio

are connected; (3) The water network is intensified by using 
road medians; and (4) Extra connections are made by mobiliz-
ing empty lots for water connections.The continuous flow in the 
new system helps reduce nuisances from mosquitoes and obtain 
a high water quality. In Whispering Winds (where most flooding 
occurs and subsidence rates are highest) more room is reserved 
for water than in Mysterious Woods. On the higher grounds of 
Lakeshore and Lush Ridge a vegetated swale system comple-
ments the ‘water machine’.

Second, the framework is robustly replanted with an urban 
forest canopy based on native vegetation regimes that fit the origi-
nal landscape zones and ecotypes. Empty plots are temporarily 
used as tree nurseries. By doing so, the neighbourhoods are diver-
sified by vegetation species and tree density, providing shade, 

climate regulation and a sense of  authentic landscape and local 
identity to each zone.

Third, the framework is used for experienceable perfor-
mance. Visible water fluctuations inform residents on their land-
scape identity and engage the local community in understanding 
natural processes. New Orleans’ large City Park—covering more 
acres than New York’s Central Park—located in the centre of the 
study area will function as an anchor point and a showcase for 
the new landscape structure in the neighbourhoods. The park is 
redesigned as a water machine that can store 852.500 m3 of wa-
ter during rain events: 26% of the storage assignment. The park, 
equipped with new water and vegetation structures, boardwalks, 
bike routes and a canoe rental, besides the redesigned golf course 
and equestrian farm, clearly demonstrates how an interpretation 

man-made ridge marsh swamp tree ridge

Figure 67  Landscape strategy to create a robust water management 
infrastructure by utilizing empty space. Open space and vacant lots are 
seen as design space. No longer perceived as solely a problem, it offers 
a chance to implement a landscape framework that mitigates rainflood-
ing, counters subsidence and triggers the imagination of its (new) 
residents, reinstalling a sense of place. The removal of the floodwalls 
and uncovering of the water restores contact with the city’s delta envi-
ronment.
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New harmony with the landscape

1 2

3

Landscape plan with numbers that indicate locations of designs

Anchorpoints, voids and lines together will form a new 
landscape framework. Intertwining this new framework into 
the existing urban fabric results in an interesting public space 
and new motives for inspirational design. The amenity of a 
beautiful landscape is not privatized, but will still structurally 
generate increased land value.
This vision illustrates that Gentilly and Lakeview can once again 
become attractive suburbs, where water and vegetation have a 
self-evident place.

Experiencable performance
Open water in the landscape can now be actively experienced 
throughout the neighborhood. Visible waterfluctuation informs 
residents on their landscape identity and engages the local 
community. For example, the City Park’s lake reveals forms of 
Louisiana’s marshes in dry periods which are submerged when 
the lake ‘works’ to store storm water.  

Open surface water system

Step 3: 
intensify network

Step 4: 
connections over empty lots

Step 2: 
connecting the canals

Step 1: 
lower outfall canals and remove now redundant floodwalls

 - 10’

 - 9’

 - 8’

 - 7’

Current situation: invisible water behind concrete floodwalls in raised outfall canals

+ 1’+ 1’ + 1’

The current drainage system is frequently frustrated by heavy 
rainfall. A deep drainage regime results in heavy subsidence 
and the technocratic solutions hide water from the resident’s 
view. This discharge dependent system is conceptually outdated. 
A new system based on contemporary store-retain-discharge 
principles provides a soft and sensible solution to the water 
challenge and offers chances to create new vibrant living 
environments in close harmony with the water.
The basis is an interconnected and resilient water system that 
more evenly distributes the discharge peak and in that way is less 
easily frustrated. A connected water system has the additional 
advantage that a continuous flow can be guaranteed, needed 
to reduce nuisances from mosquitoes and obtain a high water 
quality.

Lowering the outfall canals (step 1) reveals the water and creates 
possibilities to design interesting water fronts. Connecting canals 
(step 2) and intensifying the network (step 3) mainly proposed in 
road medians. Creating connections by mobilizing voids is a final 
stage. When 20% of the gross available design space is used to 
create open water, the system together with City Park’s new lake 
can store 89% of the 1/10yr storage assignment. 

In Whispering Winds (where most flooding occurs and 
subsidence rates are the highest) more room is reserved 
for water than in Mysterious Woods. On higher grounds 
of Lakeshore and Lush Ridge a vegetated swale system 
complements the ‘water machine’.

= 89% of 
storage assignment

+

City Park lake
300.000 m3768.000 m3 Gross available 

Design Space

20%

Crape Myrtle Pond Cypress Black WillowPalm Trees

Swamp 
blackgum
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Laurel Oak
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Salt Marsh BulrushBald Cypress

Pond Cypress - Principle ‘Whispering Winds’

Native vegetation regime

Bald Cypress Louisiana IrisPond Cypress

Bald Cypress - Principle ‘Mysterious Woods’

Live Oak

Live Oak - Principle ‘Lush Ridge’
Vegetation scheme: dominant species per neighborhood

The current fragmented structure results in barren streetscapes 
with an often neglected and deserted atmosphere. In this new 
vision the urban forest is replanted in a strategic way.
Native species are used. These are robust to the harsh climate of 
South-Louisiana and provide habitat for local fauna. Local species 
give a sense of identity. 

Each landscape zone is characterized by a vegetation regime 
that refers to the original ecotypes. The direction lateral to the 
landscape zones is planted with a variety of species to create 
different identities for diverse neighborhoods.
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Figure 68-69  The New Orleans City Park (530ha.), located in the 
centre of the area with Lakeview to the east and Gentilly to the west, 
becomes the central anchorpoint of the neighbourhood. The designers 
propose to improve this currently monofunctional and unperform-
ing park—including its golf course—to a performing landscape park, 
where interpretations of the original landscapes can really be given 
form. This new and strong landscape identity becomes an inspiration 
for the entire area, and urban re-interpretations of the landscape in 
residential areas can be linked to the park experience.

Figure 70-71  The water system of the park takes into account the 
storage assignment of surrounding residential areas. New routes are 
linked to the water system and, together with a new vegetation scheme, 
this truly brings the landscape to the perceiver.

  Figure 72  Experienceable performance: Open water in the landscape 
can be actively experienced throughout the neighbourhood after the 
design intervention. Visible water fluctuation will inform residents on 
their landscape identity and engages the local community. For example, 
the City Park’s lake will reveal forms of Louisiana’s marshes in dry peri-
ods which are submerged when the lake ‘works’ to store storm water.

Figure 73-76  Performing landscape in a residential  setting: a land-
scape infrastructure for St. Anthony. Overcapacity in the current road 
network is activated for a performing landscape infrastructure by the 
introduction of canals, swales, retention ponds and tree canopy. The 
appearance of the neighbourhood is drastically improved. The design-
ers believe this will attract new inhabitants, hereby turning around the 
downward spiral that caught the area after Katrina. 

structured, experiencefragmented
expanded, hierarchy
improved north south linkage

unrelated 
to water

DrainFlushStore Water Level Zones
Current and proposed 
vegetation structure

Current and proposed routing



Performing City Park

View from cafeteria pavilion on an ordinary day View from cafeteria pavilion during storm water peak



43

of the former appearance of the landscape can provide for a con-
nection with place and nature, and enrich the character and iden-
tity of the city.

When only 20% of the gross available design space is used 
to create open water, the system—together with City Park’s new 
lake—can store 89% of the 1/10yr storage assignment. 

Three studies show how this landscape looks in the urban con-
text and answer questions on smaller scale levels regarding the 
strategic allocation of vacant space—voids, plots and street me-
dians of varying size—for the working landscape structure. They 

show how canals, grass-lined swales and retention ponds can be 
developed in order to not only function well (improving water 
buffering and urban climate regulation) but also look good as 
an amenity for the great city of New Orleans. According to the 
designers, this performing and informing landscape provides the 
necessary minimal ingredients for the post-Katrina recovery of 
the area, while attracting new residents that bring liveliness and 
future to the area.
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Example 6. Vibrant Land (VLNC)
(Kersten & Noordhuizen 2011)
The designers of Vibrant Land show how the enhancement of 
landscape system flows can foster responsive engagement be-
tween the natural forces and human inhabitants in a degraded 
coastal landscape and by doing so can stimulate its resilience, flex-
ibility and vibrancy. 
The coast of North Carolina (USA) consists of natural barrier 
islands that protect the low and fragile mainland from the roll-
ing waves of the North Atlantic ocean, and serve as habitats and 
breeding grounds for many wildlife species. Due to its attrac-
tion, rapid urbanization took place in the second half of the last 
century that ignored local knowledge and spread constructions 
all over the islands up to the dunes and beach, causing conflict 
with natural processes such as storm erosion, sand deposition 
and dune succession. The highly dynamic natural character of 

the islands—shaped by waves and wind—now frictions with the 
human-imposed static urban fabric, since this fabric leaves no 
room for natural regenerative processes. The designers therefore 
suggest a new approach: one that can handle uncertainty and sys-
tem dynamics and can accommodate an array of both human and 
wildlife habitats. 
The design focuses on the area of Nags Head, Kill Devil Hills and 
Kitty Hawk, since it provides a clear cross section of the challenges 
that face this area in the coming decades. Here, the island’s es-
sential dune barrier has almost vanished, while at the backside of 
the island, the marsh is nearly gone due to erosion and building 
activities. The design proposal presents itself in time lapses of ten 
years and on the scale of a neighbourhood, showing how the land-
scape can be adjusted and improved with small steps by starting 
on a small scale.

 
  

4. Design proposal: re-activate the interaction between natural and human �ows 
- carefully allocating natural �ows, using a tool with human scale and signi�cance. 

Strategy / concept: using ‘voids’ within landscape as a starting point for 
re-building the natural boundaries in the landscape (dunes, marshes). . 

3. Challenges for design

- re-building the essential dune-landscape to ensure 
safety now and in future (climate change)

- eliminating the large amount of paved surface to 
create �exibility within the urban fabric.

- enlarging the boundary areas to make the land -
scape more robust and to eliminate the clash be -
tween man and nature.

- re-engage man with nature to establish a safe and 
enjoyable landscape.

- re-gain the vibrancy of the coastal landscape by 
engaging natural and human �ows and their 
seasonal character. 

-

A dynamic natural landscape... conflicts with a rigid urban fabric, and causes... a landscape of destruction.

Figure 77-79  The US barrier-island east coast consists of 8000 
kilometres of highly dynamic, but highly urbanized shoreline. Rapid 
and footloose urbanization and rigid human land use clash with natural 
dynamics, island migration and (seasonally) shifting boundaries. Rigid 
human land use minimizes natural flows, hereby causing severe erosion 

and loss of landscape and property. Future climate changes will enlarge 
these risks. Focus of the study is the migrating island chain of Brody 
Island, North Carolina. Here, in a hundred years of erosion, four rows 
of oceanfront buildings have been washed out or had to be relocated. 
At present, it is a landscape of loss and destruction.
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How it works:
The designers believe that a small-scale approach is essential 

for making people aware of their interaction with the landscape: 
They can relate to the measures that are proposed. Therefore, 
gradual change over time—starting with ‘quick-win’ opportuni-
ties—will give inhabitants sufficient time to get used to transfor-
mations within their environment, hereby making the changes 
more easily accepted. 

First, the island landscape is divided into several landscape 
zones based on different character and processes: Dunes; forest 
and marshlands. These zones are used to enrich the local land-
scape experience, as well as form the basis for several landscape 
interventions. 

The designers then start by identifying ‘left-over’ space on 
empty plots, between buildings and along roads. These leftover 
‘voids’ form a substantial part of the total surface of the urban 

fabric and form a perfect basis for the reorganization of the 
landscape. The usable void space is enlarged by changes in the 
parcelling grid and un-paving the surface. The standardized road 
network is optimized: unnecessary connections are removed or 
narrowed down, the monotonous grid is diversified and given hi-
erarchy by bundling car infrastructure, while (semi-)public spaces 
are added. In some areas, almost half of the tarmac is eliminated, 
while maintaining the same level of accessibility. Since robust 
dunes create a safe backside where extensive and robust forests 
and marshes can develop naturally, a strong dune-landscape is 
fundamental for a robust and sustainable island. Voids can now 
be activated in three ways:

First, room is given to natural flows by creating a network of 
sand catchment and transportation within the voids, hereby in-
tegrating natural landscape dynamics with the urban fabric. Voids 
located within the first 150 meters from the shoreline are activated 
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buildings (15%)

pavement (16%)

roads (18%)

voids (50%)

boundaries (1%)

Figure 80  Investigating the com-
plexity of the present urban fabric 
and quantifying the assignment. The 
designers found that many elements 
of the static, monotonous and inflex-
ible urban fabric are in conflict with 
the natural flow of the barrier is-
landscape, resulting in loss of dunes, 
safety and vibrant experiences.

Figure 81  Concept: engaging with 
flows. The landscape can be reacti-
vated, by starting with the dunes. 1  
Voids (50% of the urban fabric) are 
seen as an opportunity for a more 
responsive urban fabric; 2  Voids 
are activated by including them into 
natural (sand) flows; 3  A vibrant 
network is created in which a grow-
ing landscape is experienceable and 
inhabitants can co-shape the land by 
use of multi-use sand fences.

1  voids as opportunity

3  vibrant network

2  activate voids
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starting now by 2030 from 2050 on

marsh side

ocean side

I. allocating natural processes to 
rebuild the boundaries

II. creating robust 
island interior

III. flexible 
urban fabric

IV. enriching 
experience

Figure 82  Spatial princi-
ples for rebuilding the lost 
boundaries: I. Allocating 
natural processes to rebuild 
the boundaries by stimulating 
sand flows and marsh growth; 
II. Creating a robust island 
interior by expanding the 
forest as a shelter; III. Creat-
ing a flexible urban fabric by 
improving the road network 
for maximum efficiency; IV. 
Enriching (cross-island) expe-
riences by distinguishing the 
existing landscape zones and 
differing their succession.

Figure 83  Transformation 
of the landscape in cross-
sections. Over time, boundary 
areas are enlarged by natural 
processes, hereby creating a 
safer landscape that can deal 
with future climate change.

Figure 84  Ongoing 
transformation of the spatial 
organisation. Over time, the 
rigid urban grid is adapted to, 
and transformed by natural 
and cultural flows into a 
vibrant land that is responsive 
and is based on the qualities of 
its typical landscape zones: 1  
Starting now by introduction 
of sand fences and activat-
ing voids; 2  Three typical 
landscape zones emerge; 3  
A responsive vibrant land 
establishes.

Figure 85  Seasonal shifts of 
a landscape in transformation. 
1  Winter 2050: Natural flows 
(wind and waves) build the 
dune landscape and construct 
new shifting boundaries in the 
landscape, while man seeks 
shelter in the forest; 2  Sum-
mer 2050: Increased human 
flows (occupation and activ-
ity) unfold a seasonal land use 
program.
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A growing 
robust dune / 
beach zone (year 
2050)

New urban 
settlement at 
the lee-side of 
the dunes (year 
2050)

New informal 
urban settle-
ment under 
an extensive 
forest canopy 
(year 2050)

A growing 
robust marsh 
boundary 
(year 2050)

Figure 86  Local landscape types and characteristics have been strengthened 
in order to create several diverse and fitting habitats. Urban settlement patterns 
are fitted to either the dynamics of the dunes, the intimacy of the forest, or the 
calm views over the expanding marshlands.
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for sand catchment, since this is the area in which most overwash 
sand and most eolian-transported sand is deposited. By placing 
sand catchment structures (sand fences), dunes are able to grow 
in a relatively short time span.

Second, voids are used for expanding the tree canopy of the 
maritime forest by planting Loblolly pines (Pinus Taeda). On the 
many empty plots and wide road profiles the natural tree shelter 
will be enlarged, giving room to ecological habitats and simul-
taneously mitigating the harsher oceanfront climate, making it a 
more pleasant environment for permanent residents in this area. 
Informal gathering spaces with a communal entrance are lo-
cated between groups of houses: buildings become embedded in 
their local landscape zone and will relate less to the road network 
and more to their surroundings. This fabric of landscape variety 
and informal spaces will contribute to a more typical ambience of 
the area that fosters (social) interaction.

Third, voids are activated for creating a robust and resilient 
marsh edge. Shallow parts of the marshes give opportunity to let 
the island grow by combining this natural process with human 

elements. By adding low-cost wooden piers—with sufficient 
underwater structure—to the private piers present, sediment is 
caught which eventually silts up and leads to marsh vegetation 
growth and expanding marshes. The piers make the landscape 
of the salt marsh much more accessible as well, providing excel-
lent access for experiencing the actual growth and dynamics of 
this side of the landscape. Publications on using marsh growth 
for coastal defence show that marshes are able to grow along with 
coastal dynamics and sea level rise.

Essential in this design proposal is the element of time. Trans-
formations will only occur by letting time do its job. Also, over 
time, poorly placed residential buildings are to be relocated, 
shifting them out of the primary dunes and into the maritime for-
est. 

Overall, the landscape expresses its diversity as local site-spe-
cific differences become more visible, enriching the daily land-
scape experience. By small and simple interventions a large trans-
formation is triggered, resulting in a more robust and resilient 
landscape that is safer and more vibrant.
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Figure 87-88  
The three robust lo-
cal landscapes offer 
more spatial variety 
and express the site-
specific performance 
of landscape restora-
tive and generative 
processes. Settlements 
are connected to this 
landscape, which can 
help educate residents 
to better understand 
its functioning and to 
care for their living 
environment.

Landscape succession along an experiencial route

Landscape succession of the three landscape types
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3.  Reflection

3.  Reflection: Common characteristics and principles
What is common in the type of projects that were selected? What, 
according to the designers, is the existing or past general approach 
for these types of projects? In what way do the selected six projects 
differ in their approach? Are (differences in) design principles 
based only on individual creativity or can similarities be found 
among these six projects that can be characterised as ‘landscape 
approach’? And if so, why do we find differences with the former 
approach? What is new learning?
A comparison among the projects is made by applying attributes 
to the six propositional designs that show differences and simi-
larities in the type of project, the used approach and the applied 
design principles. 
In order to find common principles, all designs were first quickly 
analysed for a first draft of commons, with the input from a ques-
tionnaire filled in by each designer of the six projects. The draft 
was discussed in a group meeting with these designers. As seve-
ral projects where carried out by two or three students, at least 
one author of every design project was involved in this meeting. 
During the meeting, the participants filled in and discussed sev-
eral schemes, hereby ascribing certain attributes to their designs 
and their design approach. Scales and context were defined, and 
methods and patterns identified. Two of these schemes were then 
translated to an attribute matrix in order to see the overlap and 
differences in design attributes. One scheme was converted into 
a ‘paradigm scheme’ showing the commons in the design ap-
proaches used in the six designs.

By use of these schemes I now describe first the common char-
acteristics of the type project (§3.1) and then show the new ap-
proach paradigm (§3.2), followed by common principles and 
methods used in the problem- and site analysis process (§3.3) and 
finally common design principles and methods (§3.4) that are 
used in these actual design phase of the projects. 
From now on, abbreviations for the project titles will occasionally 
be used: DLP (Dredge Landscape Park), MBC (The Broad Coast), 
SLF (Saline Polders), FAA (Adaptive Afsluitdijk), WLNO (Working 
Landscape New Orleans) and VLNC (Vibrant Land).

3.1  Nine common characteristics of the type of designs
The following characteristics give a better understanding of what 
is common in the type of designs that where selected. The charac-

teristics are derived from the study of the six works and are shown 
in the attribute matrix  (figure 89):

1. The first common characteristic is as obvious as it is impor-
tant: all projects are designs (figure 89, attribute 8). All projects in-
clude both research and planning, but result in a spatial design for 
a certain spatial (pilot) site. This differentiates the six works from 
projects that are purely planning projects (designating an area).

2. The second characteristic that overlaps is that these designs 
work on a large regional infrastructural scale. All six works de-
sign for a large (city or landscape region) scale, rather than a small 
local site scale or a national scale. The designs are projected on 
large (L) to very large (XL-XXL) sites ranging from just over 70 
to nearly 4000 hectares (attr. 3-5). All projects tend to zoom out to 
an even larger scale, hereby embedding the site in its even larger 
context, while some of the largest scale projects also zoom in (e.g. 
WLNO), in order to provide design sub-solutions that fit the lo-
cal context. One example even has effect on a nation-wide scale: 
Adaptive Afsluitdijk—proposing a major eco-engineering work—
handles a site of nation-wide importance and will influence the 
topography of a large part of the northern Netherlands. 

3. All projects start with a scientific analysis of a problem, and 
are therefore problem-driven (attr. 12). This, in contrast to solu-
tion-driven or purely associative/intuitive designs. Within these 
projects, design is seen as active and creative problem-solving 
design by research, instead of mere beautification of place. To be 
more specific on the type of problems: all start with a contem-
porary problem of high societal relevance (either of regional or 
national relevance) that in some way deals with present-day ‘sur-
vival issues’ such as water safety and food security. This one aspect 
is then thoroughly researched, delineated and elaborated into a 
design. The six works are therefore research-by-design projects, as 
they seek to be scientific as well as aesthetic. This sets them apart 
from purely intuitive and aesthetic designs that are not driven 
by—and relating to—societal problems.

4. Nearly all deal with a societal problem that is traditionally 
solved by the field of civil engineering, as it demands the design 
and maintenance of civil structures as part of its solution (attr. 9, 
13). More precisely, the focus is within the sub-disciplines of water 
resource engineering and municipal engineering (WLNO, DLP) 
and coastal engineering (MBC, VLNC, FAA). In most cases, the 
present problem has a direct link with the past or current engi-
neering approach: the problem is a result of former engineering 
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Figure 89  Attribute Matrix: Application 
of attributes to the six propositional designs. 
Based upon the results of a workshop and 
questionnaires with the participants.
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interventions. Also, the works often include an environmental 
component that has to do with (the failure of) natural system pro-
cesses attached to the main problem.

5. All design topics are water-related. They are all located in a 
delta or coastal floodplain region prone to influences from the sea, 
such as salt seepage and/or danger of flooding  (attr. 7). All deal with 
water(-management) related problems that are typical of low-ly-
ing coastal and floodplain regions (attr. 9): water safety and coastal 
defence (MBC, SLF, FAA, WLNO, VLNC), land subsidence (DLP, 
MBC, SLF, FAA, WLNO), water pollution (DLP, MBC), difficul-
ties with drainage and discharge (MBC, SLF, FAA, WLNO), the 
salinization of agricultural land (SLF, MBC) and sedimentation 
and dredging of waterways in a delta-region (DLP). Since specific 
information and knowledge is often essential, all projects involve 
(water or engineering) experts in their research phase (attr. 18).

6. All designs are sensitive to scientific data. They incorporate 
expert knowledge and scientific data within their inventory and 
analysis (attr. 17, 18). The studied data ranges from measurements 
on dredge amounts, types and cleaning rates (DLP) and coastal 
erosion and loss of intertidal area (MBC) to data on subsidence, 
rain-flooding and post-Katrina return rates of residents (WLNO).

7. These projects are also all designs for ‘performing’ land-
scape infrastructures (attr. 10). They can be seen as infrastruc-

tures, since they provide basic physical structures and facilities 
needed for the operation of a society (Oxford Online Dictionary 2013). 
And we can recognize them as being infrastructures of ‘landscape 
performance’, since these infrastructures engage landscape to per-
form certain essential ‘works’. They facilitate ecosystem services 
and the production of ecosystem goods, as well as facilitate flow 
and distribution of nutrients, products, visitors, species, water, 
etc. This separates them from ‘lazy’ decorative landscapes that 
are beautiful though consuming and requiring high-maintenance 
and substantial input-interventions.

These multipurpose infrastructures are able to perform mul-
tiple uses and functions at once (attr. 22). They can clean waste, en-
hance natural flood protection, store, retain, clean and discharge 
water, produce (food) products, restore damaged natural ecolo-
gies, regulate (urban) climate, provide public access to open space, 
reinforce healthy transit options, and more (figure 90). On the basis 
of these six projects, several types of performing landscape infra-
structures can be defined. These types are based on a list of ‘land-
scape machine’ types (see note 1), provided by Stremke, Roncken & 
Pulselli (2012: 55). Often, more than one type can be applied to a 
certain design. These types of landscape infrastructures are:
•	 Waste treatment type (DLP)
•	 Coastal defence type (MBC, VLNC, FAA)

ECOSYSTEM SERVICES AND PRODUCTS
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A general overview of the ecosystem services as given by Daily (1996) and Constanza et al. (1997): 
Constanza R. et al. (1997) The value of the world’s ecosystem services and natural capital. Nature Vol. 387, 15-03-1997
Daily, G.C. et al. (1996) Natures Services: Societal Dependence on Natural Ecosystems. Island Press, Washington, D.C.

(gene pool)

Figure 90  Broad Coast (MBC) shows a general overview of the ecosystem services that 
the newly proposed landscape infrastructure can provide. Based on a list given by Daily 
(1996) and Constanza et al. (1997)(Cited by Groven & Officer 2008).

Figure 91-93 Replicability of the designs in 
neighbouring or similar sites (VLNC, SPZ, 
MBC). As the designs provide minimum inter-
ventions for basic infrastructures for landscape 
performance, design principles can quite easily 
be repeated and altered to new local conditions.
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‘landscape approach’ paradigm
(design of environment & experience)

•	 Ecological system-repair type (MBC, FAA)
•	 Food production type (SLF)
•	 Water management type (WLNO)
•	 Climate regulation type (WLNO)
All but one of the projects are directly civil infrastructures: They 
serve as utility works of public interest. Saline Polders is more ori-
ented towards the private market and will therefore have partial 
public and partial corporate utility. 

8. A related character that seems common to most of the 
projects regarding scale, is their potential to be repeatable in 
neighbouring or similar sites (figure 89 attr. 11, figure 91-93). MBC 
and VLNC contain a strategy that is specifically designed to be ex-
trapolated to an extended area and that has the potential of being 
implemented on the entire Dutch and the Eastern U.S. coastline. 
Meanwhile, SLF, DLP and WLNO have great potential of repeated 
application in other sites with similar conditions and problems. 
Within the Netherlands alone, 125.000 ha of agricultural soils are 
expected to become salinized by 2020 (de Kempenaer, Brandenburg & 
van Hoof 2007), making Saline Polders highly relevant and applica-
ble on extensive areas with similar problems. Only Adaptive Afslu-
itdijk is less easily repeatable, since it deals with a dam megastruc-
ture that is rather unique. Still, similar situations do exist around 
the globe, and its knowledge may well be used for improvement 
of existing dams—such as Korea’s Saemangeum Dam—or imple-
mentation of new dams. Repeated use of most of these projects 
(DLP, MBC, FAA, WLNO) demand political situations with simi-
lar possibilities for top-down intervention. In contrast, SLF (being 
based on a cooperation of farmers) and VLNC (dealing with an 
island community) can be both government-initiated or commu-

Figure 94  Application of attributes to the 
former and new paradigm. Based upon the 
results of a workshop and questionnaires with 
the participants.

nity-initiated, and therefore have a greater potential of repeated 
implementation.

9. Notably, all projects choose to take a new ‘landscape-based’ 
approach, using landscape as medium and agency to handle the 
chosen problem, one that is significantly differing from the for-
mer engineering end-of-pipeline approach (attr. 19). In this sense, 
it is a landscape approach to civil engineering as much as a land-
scape approach replacing an engineering approach. The result of 
the overall characteristics of this approach are part of the new pa-
radigm for this landscape approach, in this case, the paradigm for 
a landscape approach to  infrastructure. A recent Ph.D. thesis 
under professor Koh’s supervision, ‘Landscape Infrastructure’ by 
Pierre Bélanger (2013), further attests to this point (2013).

3.2  Paradigm for a landscape approach to infrastructure
How does the approach differ from the current approach to de-
sign? This question was explored as part of the research. The 
results are translated into a paradigm scheme (figure 94). Accord-
ing to the participants, the differences between the architectural 
approach paradigm and the new ‘landscape approach’ paradigm 
towards infrastructure can be described with the following shifts:
•	 From a dualistic view (nature/landscape vs. culture/city) to-

wards a holistic view, where nature & culture, landscape & city 
are seen as ‘one’ holistic landscape;

•	 From design of form towards design of environment, process 
and experience;

•	 From standardized, imposed technical engineering towards 
contextual and sensitive eco-engineering and design;

•	 From quick-fix mitigating solutions towards long-lasting gen-
erating solutions of size;

•	 From a system-alien, stiff and lifeless suprastructure towards 
an evolving, adaptive, flexible landscape-based living infra-
structure;

•	 From fighting against natural conditions towards engaging, 
working wíth and benefiting from natural conditions and pro-
cesses;

•	 From invisible, inaccessible and restricted infrastructures to-
wards experienceable, accessible and opened-up infrastruc-
tures; and

•	 From a decorative ‘beauty of form’ towards a rustic ‘beauty of 
performance’.

Note 1  The term ‘landscape machine’ (used by some of the authors of 
the thesis projects) is deliberately not preferred over the term ‘perform-
ing landscape infrastructure’, as the word ‘machine’ provides for a false 
sense of power (a notion of colonization; man over nature) reflecting a 
mechanistic view of the world and comes together with a sense of igno-
rance towards natural intelligence and performances. Also, machines 
produce exhaust and waste, while natural landscape processes do not. 
The term ‘plant’ would suit better, as it refers to both a natural and cul-
tural entity of production (biotic organism vs. factory). Still, the term 
‘performing landscape infrastructure’ is preferred, as it focuses on be-
ing landscape-based and being performing (productive) landscape. As 
infrastructure (infra meaning sub-, or underlying), it emphasizes the 
notion of an underlying landscape framework, intrinsically connected 
to the landscape and differentiates from ‘suprastructure’, that is being 
imposed on the landscape. Also, it has a notion of being a performing 
environment (landscape) instead of object (machine).
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3.3  Common principles and methods in the problem analysis 
and site analysis
Several principles and methods are used in the design process that 
can be recognized in all projects:

I. These projects all incorporate global climate change chal-
lenges, thereby increasing the complexity and relevance of the 
design solutions. The motto ‘think globally, act locally’ is imple-
mented in all designs, mainly referring to climate issues as well 
as concrete locations. The global problems are ‘downsampled’ to 
a regional and then a local scale by use of problem trees and oth-
er schematic representations. These incorporated global climate 
challenges are, due to the coastal locations, mainly flooding- and 
sea level rise aspects. Besides this, Saline Polders relates to future 
food security, in starting the transition from a fresh-water agri-
culture towards a saline water based agriculture and aqua-culture. 
Adaptive Afsluitdijk (figure 95) also takes into account global chal-
lenges for renewable energy, while the WLNO studies new forms 
of sustainable urban regeneration.

II. The designers make a strategic design instead of a com-
prehensive analysis and planning. Not all layers are dealt with 
as in McHarg’s layer cake model (McHarg 1969; Spirn 2000) or the 
past Wageningen Triplex model of abiotic, biotic and anthropo-
genic layers (Kerkstra & Vrijlandt, 1988). Instead, strategic choices 
are made, and these selected areas are studied thoroughly (figure 

96). Since all projects deal with water-related issues, this often re-
sults in a strong focus on hydrological and soil aspects. And due 
to the choice of incorporating global climate challenges, scientific 
data on climate change is also studied. Since solutions are found 
within the current natural system, and are to be system-own, site 
inventory also includes natural system processes and often a na-
tive vegetation inventory. The inventory layers are often analysed 
by use of digital overlay techniques and use of geo information 
systems (GIS).

III. Also, most seek to decompose the problem into manage-
able parts. DLP for example, decomposes the Dutch dredge prob-
lem into dredge types that are specific to the Rijnland area (based 
on soil types and pollution types), hereby applying different clean-
ing methods to each type. MBC decomposes the complexity of 
the natural coastal system’s poor health into several smaller and 
more local problems in order to constitute the site-specific de-
mands for their study area (figure 97). SLF decomposes the ZT-unit 
into parts and then reconstitutes them in order to apply the unit 
on a landscape scale. WLNO decomposes the problem by down-
sampling the problem to study area and site scales and calculating 
its assignments.

IV. Most designs seek to quantify the problem and solution 
into amounts and some use these statistics as guidelines of solv-
ing the problem. By quantifying the problem, the design solu-

Figure 95  Problem tree of Adaptive Afsluitdijk (FAA). The problem 
tree shows the overview of constraints related to global (climate change) 
problems, and how they affect the national and local scales. Incorporat-
ing global (climate) challenges adds to the relevance of the designs.

Figure 96  Strategic ‘layer cake’ model. The designers use 
a strategic instead of a comprehensive site inventory, with a 
strong focus on hydrological aspects.
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tion becomes detailed and ‘fitting’, since it resolves the problem 
in exact size and number. DLP calculates the exact assignment 
into cubic meters of dredge and subdivides this into quantities for 
several dredge types, hereby being able to find design solutions 
for the total variety and amount of dredge, as well as providing a 
calculated—and thus intelligent—phasing that suits the incoming 
amounts of dredge over time. MBC comes up with statistics on 
lost fresh-saline transitions and calculates sand amounts needed 
to let the coast grow seawards, while VLNC makes calculations 
of the present percentage of voids, but both fail to show statistics 
on conditions after design implementation has started. WLNO 
makes the most elaborate calculations (figure 98): the project speci-
fies the exact amount of water to be stored, using three methods: 
Rule of thumb; The rational method (based on an uncalibrated 
formula for storm water quantification); And calculations based 
on GIS-tools. As well, it defines the loss of tree coverage for the 
area that has to be replaced. It then shows how, after the design 
implementation, 89% of the storage problem is resolved with only 
20% of the design space used. 

As the designs also deal with experience and aesthetic ap-
pearance, two come up with methods for quantifying aesthetic 
appearance. WLNO uses sextets for the quantification of the aes-
thetic appearance of different neighbourhoods, whil FAA seeks to 
quantify the spatial quality of the Afsluitdijk by categorizing these 

qualities and applying values to determine their level of impor-
tance (I-IV). The three concept designs are then placed in a ma-
trix and rated by application of grades, ranging from triple minus  
(---) to triple plus (+++).

3.4  Common design principles and methods for a landscape 
approach to infrastructure
The chosen ‘landscape approach’ to design, in our case infrastruc-
tural design, and the fact that these projects have common attri-
butes (problem-driven, water-related, working on a regional scale, 
incorporating global climate challenges, etc.) have effects on the 
design principles that are used within these projects. They result 
in several common design principles that can often be recognized 
in all of the six projects. The common principles extracted from 
the six works are as follows:

1. As can be seen in the paradigm scheme (figure 94), an impor-
tant principle is that these projects engineer and design with nat-
ural & cultural system processes and flow rather than (artificial) 
form and object (figure 99-103). They strive after recognizing the 
potential of the landscape’s natural-system processes, flows and 
forces. The designers recognize that these processes work best un-
der their own conditions and attempt to design with these forces 
in order to respectfully use them to the advantage of the design.  
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By studying scientific information, available or acquired data and/
or site findings, all examine at some stage the main natural forces 
that are present at the site and that are potentially useful for the 
design, such as wind, tidal flux, water flow, turbulence and wave 
force, plant growth, evapotranspiration etc. These forces are then 
involved in such a way that their beneficial potential is unleashed 
or reinstated, hereby taking advantage of these forces for natu-
ral flows and processes such as sand movement, plant and dune 
succession, land accretion, site cleaning, water discharge, etc. In 
this way, the landscape (or waterscape) is performing (WLNO), 
it functions as a ‘living machine’ (DLP, MBC) and living store-
house, creating ecosystem products and services that are useful 
for human purpose as well as for the site’s own abiotic and biotic 
conditions. 

Clearly, cultural forces are also involved, such as sand supple-
mentation, earth digging, (building) construction, or recreational 
demands. The designs thus combine human (engineering) tech-
nologies with ‘natural intelligence’, such as combining tidal influx 
with sand supplementation (MBC), creating permeable dikes 
for land accretion processes to reach behind the primary dikes 
(MBC) or combining a man-made mosaic of diked patches and 
applied dredge types with differences in water table, salinization 
and soil in order to create diverse growth and succession types 
(DLP). This emphasis on recognizing and putting to use both cul-
tural and natural system processes in order to cooperate is what is 
distinctive in these design projects.

2. When solutions are not found in engineering objects or un-
derground piping but in performing landscapes, it implies that 
a larger scale of surface space is required. When human needs 
for food, water, safety, shelter and energy are found in working 
with natural intelligence instead of solving problems at nature’s 
expense, it requires working on a larger scale. Because natural 
processes do not function on a point or line, they require surface 

area. They require opening up the ground. They require ‘solutions 
of size’ (MBC, DLP). Therefore, it is necessary to provide for suf-
ficient surface space. MBC makes this very clear by stating: 

‘Thinking in a natural-system solution implies that it is recog-
nized that coast is a zone, not a line. (...) the actual shoreline (the 
edge of land and water) naturally moves to and fro during ebb and 
flood. Due to this tidal range, it is always a zone, an area under in-
fluence of both land and sea. And since the Netherlands are nearly 
flat, it is naturally a broad zone. Even in ‘unnatural’ conditions, 
when the coastline consists of a dike, a zone can be recognized. Un-
derneath its skin, a zone is found of saline influences, resulting in 
brackish seepage at the surface’ (Groven & Officer, 2008: 69).

This shift from object to space process solution can be seen in 
all designs. For example, DLP shifts from a dredge dump site to 
a landscape solution that requires space for cleaning processes. 
MBC and FAA move from a coastline defence to a coastal zone 
defence. And WLNO moves from underground piping and in-
accessible raised concrete channels towards swales, canals and 
retention ponds, all requiring space at the surface level. Dutch 
projects such as Room for the River (improved water manage-
ment combined with nature development and clay excavation) 
and Nieuwe Hollandse Waterlinie (combining recreation, history, 
water retention, nature and residential functions) are also exam-
ples of spatial solutions.

3. As said, the six works use a strategic site analysis. This stra-
tegic minimal approach continues in the actual design phase. 
Since the scale of the projects is rather large and ‘infrastructural’, 
designs focus only on the facilitation of essential underlying ele-
ments. Projects do not elaborate on details, they are under-de-
signed. While designing with system processes, often only strate-
gic and essential minimal interventions are suggested instead of 
comprehensive (doing it all) interventions. A minimum structure 
is set up that augments and facilitates landscape productivity. By 
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a minimum of input or interventions, the maximum performance 
is to be created: reduction (and use) of wastes, maximum product 
output, maximum water storage, etc. 

Only an initial condition or framework is provided in order to 
overcome the known problems, while the ‘infill’ is not designed. 
As many details (shaping of objects and insertion of design ‘gim-
micks’) are not essential for the functioning of the landscape in-
frastructure, they are not provided with the design. Less detail 
here means less control, less will to design all. This results in de-
signs that focus on the essentials, that are not predetermined and 
leave room for natural and cultural processes and community en-
gagement to shape the site. All details that are not essential for the 
performance and productivity of the landscape infrastructure, are 
not provided with the design, but left to be done locally by users. 
Designs are not community-based designs, as they do not directly 
involve the local community in the design process. Instead, they 
create sufficient flexibility within the minimal structure’s ‘infills’ 
for communities to (directly or indirectly) adapt the landscape to 
local demands. 

The minimal intervention principle leads to a design proce-
dure that is based on exposure and response over time. The sys-
tem is triggered, then a time of monitoring is required in order to 
see how the system reacts to the preliminary minimal interven-
tion. While monitoring, new minimal interventions can be taken 
for further improvement of the site’s performance. Minimal inter-
ventions are thus needed in the designs for three reasons: they are 
at the basis of augmenting natural system processes, they often ac-
celerate these processes, and they take care of guiding these pro-
cesses in such a way that they perform better or more precisely. 
This minimum intervention is justified not only by economical 
reasons, but also by the emergent nature of landscape.

4. Besides design of system process, all projects incorporate 
the design for engaged experience. All designs focus on the de-

sign of the physical environment by use of data, material, ecology, 
processes, but also design in a phenomenological way: they de-
sign for revelatory experience in order to invoke human percep-
tion, understanding, awareness, attachment and care. The design 
of system process and of experience often seem to come together 
as a pair. The site is opened up both for system processes and visi-
tors, hereby simultaneously benefiting from processes as well as 
revealing them to the public, and becoming a design that both 
‘performs and informs’ (WLNO). 

Experience is not just found in a distant lookout point over-
looking the scenery of the site, but focuses more on engaged and 
embedded on-site experiences: being withín the landscape and 
experiencing the functioning of natural system processes from 
up close (e.g. ephemeral distraction), as well as being personally 
involved in the landscape by adjusting and personalizing it (e.g. 
spontanious interaction). 

This becomes especially clear in VLNC, where residents can 
shift sand-catchment structures to their own liking, hereby be-
coming involved and learning from previous experiences. Also, 
designers provide on-site information on landscape performance 
for visitor education by use of information panels and visitor cen-
tres (MBC, WLNO, FAA). Designs seek to provoke awareness, 
whereby people understand the necessity of landscape perfor-
mance and change their way of thinking towards a less human-
centered and more bio-centred consciousness. 

5. Another shift within the paradigm is the shift from quick-fix 
mitigating solutions towards long-lasting generating solutions by 
taking time and timely actions. All projects design open-ended 
and over a long time frame, mainly up to 2030 to 2050 (figure 104). 
Time is seen as a necessary element and ally when designing with 
natural system processes, since most work at a slow pace and sim-
ply require time in order to do their job well. Also, time proves to 
be essential if the design is to anticipate disturbances and prevent 
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Figure 104  All projects design open-ended and over a long time frame. Most projects make this explicit in their design phasing or in visualiza-
tions that show the site in future times or future successional stages.
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catastrophes (such as flooding, sea level rise, nutrient-rich waste 
water influx, extreme storms, urban heating, etc.) since adapta-
tion and evolutionary processes of complex systems also demand 
time. Within the earlier stated cooperation of human and natural 
processes, time provides the possibility for human and environ-
ment to spontaneously expose, respond and adapt to one another. 

The six designs are not determinate but rather open-ended, 
hereby leaving room for uncertainty and change (in use, appear-
ance) over time. We therefore cannot speak of a finalized blue-
print design—a finished form or end-result—since the state of the 
designs, and their assumed form, are not finalized at the outset. 
Rather, they emerge and evolve over time. A process of learning is 
augmented, reinstating lost cultural knowledge and rites of adapt-
ing the landscape and adapting to the landscape. For example, in 
Vibrant Land, users and local community have possibilities for 
making their own adaptations over time, and hereby co-create 
their safe coastal landscape together with natural system forces. 
The design leaves room for the community to get involved in safe-
guarding, improving and personalizing their living environment. 
In Broad Coast, a structure is proposed that gives maximum op-
portunities for coastal generating processes, as well as provides 
flexibility for locals to add functions and program over time.

The element of time is implemented in several ways. Future 
interventions are often shown in phasing stages, while the expect-
ed transformation of appearance or successional stages of the site 
are shown by use of multiple images assigned to a range of future 
dates. This also gives insight in the temporal differences that are 
to be experienced within the time frame. Besides this, designing 
with time also gives opportunities for incorporating seasonal or 
tidal differences.

6. Most projects seek to (re)use existing culturally accepted 
landscape intervention methods drawn from local ‘survival 
skills’ and their accompanying landscape artefacts. The designs 
seek ways to convert or adapt these artefacts in a way that they be-
come (re)usable for the improved functioning of the site, hereby 
ensuring a cultural and contextual fit. Due to the fact that the six 
projects all seek to solve mainly engineering problems, solutions 
are also found in local site ‘engineering’ methods. Methods and 

artefacts used in land reclamation, water management, or coastal 
defence are re-used or added as minimal interventions to give 
basic form and structure to the site. For example, MBC re-uses 
existing out-of-service secondary dikes as part of the new coastal 
defence system. Vernacular methods for accelerating land ac-
cretion, such as the implementation of risewood dams, are used 
within the designs of both MBC and FAA. SLF (figure 105) re-uses 
the ‘inlagen’ system (a type of double dike system where an inner 
dike was added as the outer one became weak) and extends this 
local dike typology in order to provide for a framework that can 
allow for saline agriculture and aqua-culture to be farmed along-
side current freshwater-based agriculture, while VLNC uses local 
sand fencing techniques. These local methods and artefacts en-
sure a good ‘fit’ with local natural and cultural conditions, as well 
as build on local traditions and history. By doing so, they provide 
for a contextual fit with both natural and cultural conditions.

7. In order to provide a solid basis for change before augment-
ing and guiding processes over time, the designs often start with 
a minimum of essential larger-scale preliminary interventions 
and then alter to small-scale incremental adaptations of the site. 
These preliminary interventions are essential since they provide 
the site with a robust framework or scaffolding with enabling 
voids. Within the voids, temporal processes can act, while the 
scaffolding framework provides a certain stability. Since the pre-
liminary interventions are often the most costly interventions and 
are essential for the performance of the site, they are mainly top-
down implementations. These preliminary interventions are fol-
lowed by bottom-up implementation or incremental adjustments.

8. Since the focus is on system, process and flow rather than 
on form and object, form is preliminary ‘emerged form’, derived 
from natural morphogenic processes, combined with ‘infrastruc-
tural form’ derived from civil engineering, vernacular survival 
methods or agricultural methods and local landscape characteris-
tics and ‘impelling form’ that arouses care and engagement. 

First, this infrastructural form for system processes is often 
related to the above mentioned minimal interventions. It is often 
derived from recognizable everyday patterns and invites system 
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processes to be their natural selves, providing for a variety of tem-
pos. An example of infrastructural form is the implementation 
of foreshore dams for land accretion (MBC figure 106, FAA), or 
of secondary ‘inlagen’ dikes (SLF, figure 107) as a way of doubling 
safety and providing transitions between land and sea. Other in-
frastructural form is derived from agricultural or aquacultural 
practice, such as growth field patches, ditches, mosaics and zon-
ing (DLP, SLF), or from the local landscape (geometrical polder 
language, urban patterns, polder/delta vegetation types; VLNC, 
WLNO). Still, the designs tend not to be overdone or to impose 
form. In fact, they are under-designed with only the basics laid 
out. 

By doing so, they leave room for forms to freely emerge from 
natural (and cultural) processes and evolve over time. Emerged 
form is spontaneously evolved form, creating patterns over time 
by processes of erosion, accretion, wind, waves, tide, elevation, 
water run-off, vegetation succession, visitor movements, etc. In 
doing so, it relates to opening up the site to human and natural 
forces. 

Last, impelling form arouses care and human engagement. 
Impelling form, as described by Hester (2006) is form that impels 

(drives forward; propels) by joy rather than compels (drives force-
fully) by insecurity, fear and force. These works design for what 
people do all day, integrating experience with change and mark-
ing time. It is linked to the underdone infrastructural form, as it 
tempts people to access, experience and adapt landscape in their 
own way and at their own pace.

9. In all projects, aesthetic qualities are mainly found in a 
healthy ecological process and in the ‘beauty of performance’, 
the aesthetic quality of understanding how landscape processes 
work and what they do for mankind (figure 108-109). Often this 
‘performance beauty’ is complemented with sublime experiences 
(figure 110). Since the projects are often under-designed and con-
tain a high degree of freedom for natural processes, the beauty of 
the designs are less found in formal compositions and recognized 
more in the vastness of these raw and naked landscapes of size: 
The awe and horror of raw natural forces at work, arousing funda-
mental emotions, and the recognition of the functional beauty of 
a performing landscape that is beneficial for human and nature. 
In seeing and understanding how the enormous elemental forces 
of the sea are calmed by natural foreshores (MBC, FAA, VLNC), 
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Figure 106-107  Two examples of images that show a combination of 
impelling form versus emerged form (SPF, MBC).

Figure 108-110  Aesthetic qualities are mainly found in the ‘beauty of 
performance’ and sublime landscape experiences (WLNO, MBC).
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or the beauty of understanding that a vegetation garden has the 
power to clean polluted dredge and convert it in to living mat-
ter (DLP). The sublime beauty of storm, wind, waves and tides 
inflicting their force (MBC, SLF, FAA, VLNC). It is the beauty 
of landscape when appreciated in its raw authenticity, not being 
tamed or tightly maintained. Not an extraordinary decorative and 
ornamental beautification for manicured sites, but a rustic and 
simple beauty of ordinary everyday landscape appearance, found 
in experiencing inspiring native landscape types and visible land-
scape productivity.

10. These projects seek to represent the former principles in 
‘landscape approach’ fitting visualizations that make elements 
such as quantities, process, time and engaged experience explicit. 
Visualizations of proposed solutions are often presented not as 
static ‘end-result’ images, but as a range of images that evolve over 
time, representing different succession phases of the design (figure 
112). VLNC is probably the most innovatory in its way of represen-
tation. Its designers use cross-sections of the study site and com-
bine these with photo collages and site-specific sound recordings 
along the cross-section to give an extended sensory experience of 

the current site during the inventory (figure. 111) and the site after 
design implementation. Not only visual aspects are represented in 
this way, but the implications of the design on noise reduction and 
stimulation of pleasant sounds (such as wind rushing through 
the trees and bird sounds) are made explicit. The designers add 
semacodes (a type of barcodes that can be scanned with cellular 
phones to connect to an online web location) in order to present 
the design’s audio layer to the audience. Also, the designers simu-
late sand dispersion processes and test sand catchment patterns 
by use of a scale model placed in a wind tunnel, and can hereby 
gain a basic understanding of sand accumulation processes and 
patterns over time (figure 113). The following forms of ‘landscape 
approach’ fitting visualization are used within the six works:
•	 Bar diagrams & pie charts - (stacked) Bar diagrams and pie 

charts are often used to visualize quantities and measure-
ments. They show amounts in different types (e.g. dredge 
types, DLP), on specific locations (e.g. sand nourishment, 
MBC) or amounts over time (e.g. expected visitors, DLP);

•	 Time-dynamic imaging -  The imaging of (evolutionary-, de-
velopment-, or cyclic) processes over time. Within several 

Figure 111  Extended sensory inventory 
of Hayman Boulevard in Kitty Hawk, North 
Carolina. The designers of VLNC present 
combine aerial photography with a photo 
cross-section. Further reduction of the image 
by outline tracing is combined with sound 
graphs (audio recordings) by use of semaco-
des for a fuller sensory site inventory.

Figure 112  Time-dynamic imaging, in this 
case the imaging of successional development 
processes over time, as presented by MBC. 
‘Snapshots’ of expected future impacts of 
the design interventions are presented over 
several future time stages in order to present 
possible future appearance of form emerged 
from natural and/or cultural processes.
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projects it is represented as a range of ‘snapshots’ through 
time, that show several set phases or future time stages of (ei-
ther spontaneous or co-guided) development, e.g. t=5; t=10; 
t=20; t=30 (DLP, MBC, FAA, VLNC). Second, dynamic im-
aging is used to visualize temporal stages of cyclical change, 
such as daily, seasonal or tidal changes (MBC, VLNC); Last, 
dynamic imaging is used to show several stages of landscape 
performance, such as a water infrastructure showing a dry 
stage, initial buffer stage, peak buffer stage, and discharge 
stage (MBC, WLNO).

•	 Simulations - Imitation of the operation of a real-world process 
or system over time, for example sand sedimentation pattern 
simulations that are used to get a feel of how sand-catchment 
patterns will occur in real-world situations after design inter-
vention (VLNC). This type of representation is currently only 
explored by VLNC, the other five works still have a strong fo-
cus on visual ‘picture’ representations and lack the extended 
possibilities of simulation modelling.

•	 Timelines - Displaying a list of (future) events or interven-
tions in chronological order. Within the designs studied here, 

Figure 113-114  
Simulating natural 
flows and their 
patterns over time. 
Vibrant Land tested 
dune build-up and 
sand fencing pat-
terns by use of a 
simple wind tunnel 
installation. The 
test was carried out 
using three sand 
fences and extra 
added sand, with 
time lapses of 30 
seconds and a total 
running time of ten 
and a half minutes.

timelines are used both for description of past events (FAA, 
WLNO), as well as planning future minimal interventions 
(DLP, MBC, WLNO).

•	 Flow diagrams - Flow diagrams explain the functioning of a 
(proposed) system, such as a new water system (SPZ), or the 
flow of nutrients, etc. Their use is only briefly explored in these 
works, but they have great potential of giving deeper insight to 
complex system flows and their quantities.

•	 Succession diagrams - These diagrams are used to understand 
the succession processes and show the (ecological) succes-
sional stages from pioneer to climax situations of dune succes-
sion, marsh succession etc. (MBC, FAA, VLNC). 

•	 Collages showing engaged experiences - Often, collages do not 
show exclusive perspectival landscapes but ordinary daily 
landscapes that are experienced on a daily basis. Users are 
engaged. They notice the landscape change as it performs for 
water storage or coastal protection (WLNO, MBC). People 
are actively engaged in its shaping (e.g. placing sand fences, 
VLNC) or are educated to understand the functioning and 
value of these performing landscapes.
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4.  Discussion
Besides common characteristics and principles, several other 
questions arise: Are these projects typically Dutch, and if so, why? 
What is their methodological value, and how do these findings 
contribute to the current methodology? We will now try to an-
swer these questions.

4.1  Contemporary Dutch characteristics
These six works are contemporary Dutch in several ways. Al-

though not all projects are located in the Netherlands, their solu-
tions and approach do have strong relations to Dutch society and 
its contemporary design practice. This can be seen in the fact that 
they are:

1. Water-related - In the Netherlands, geographically a delta 
region, most physical interventions in the environment are in-
trinsically water-related. When it comes to landscape architec-
ture, this means that designers are familiar with, and often work 
on, water-related (delta) issues. It is therefore not surprising that 
the six works all design on water-related problems, since these 
types of issues are abundant in the Netherlands and it is therefore 
a field where the Dutch have extensive experience and knowledge.

2. Designs for a large scale - As a delta country with about half 
of the country’s fertile surface less than 1 meter above sea level, 
the struggle for dry land is evident. This means that for centuries 
communities had to cooperate in order to survive, especially while 
raising and maintaining dike rings (a ring levee that surrounds a 
polder area). It required thinking on large-scale infrastructural 
level, due to the necessity to defend land on polder scales. This is 
recognised within these projects.

3. Showing a positive can-do attitude - The Dutch delta land-
scape is highly engineered and constructed. Centuries of coopera-
tion in polder constructions and landscape interventions devel-
oped a positive can-do attitude, an optimistic and progressive 

mentality of dealing with engineering and land-shaping issues. As 
do these works.

4. Sober - the Dutch are commonly known for being nuchter, 
meaning their mentality is often a no-nonsense mentality of so-
ber solutions without trapping frills or finery. The minimalistic 
approach to design suits this no-nonsense attitude of sober and 
often functional design.

5. Dealing with problems in the field of engineering and infra-
structures - In the Netherlands, the influence of the engineering 
tradition on landscape architecture is strong. While in many 
European countries landscape architecture developed from gar-
den architecture, the Dutch roots are found more in water engi-
neering and land reclamation. Its tradition ranges from the con-
struction of the first dikes and terps [built-on artificial mounds] 
as early as the 1100’s (Cultuurhistorisch Beheer, 2013), to the nation-
wide hydraulic engineering works of the last century such as the 
Afsluitdijk and Deltawerken, with a hundredfold of drained lakes 
and reclaimed foreshores in between. The roots of the Dutch land-
scape architecture discipline can be found in joining this ‘art of 
survival’ since the 1950’s, when landscape architects started work-
ing for the Dutch Water Board (Rijkswaterstaat) and the Govern-
ment Service for Land and Water Management (Dienst Landelijk 
Gebied). 

Dutch landscape architects—working together with engi-
neers—over time developed rather extensive infrastructural 
works (van Doorn, 2009: 18). Such infrastructural projects still con-
stitute a large part of the scope of the Dutch landscape architect. 
A positive mentality of dealing with engineering interventions 
in the landscape is still present as can be seen in recent projects: 
landscape architects draw the designs for large flood plain re-
constructions along the major rivers (Room for the River Pro-
gramme), as well as design for coastal dune protections and dike 
raising projects (e.g. Zwakke Schakels, dealing with ten weak links 
in the coastal defence). They are involved in both plans for traffic 

4.  Discussion
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infrastructure as well as for ecological infrastructures, such as the 
Dutch National Ecological Network (EHS).

6. Relating to good Dutch examples - Dutch landscape archi-
tects have been fascinated by the dialogue between man-made 
landscapes and natural dynamics (van Doorn, 2009: 18). Although 
Dutch designers and engineers often still bring forward a men-
tality of suppression and control over natural processes by use 
of ‘grey’ infrastructure, instead of eloquent landscape-based de-
sign that utilizes landscape infrastructure, there are some excel-
lent Dutch examples of cooperating with, and benefiting from 
natural processes. In the Netherlands, landscape architects (by 
working with landscape ecologists and hydrologists) often com-
bine nature development projects with solving water manage-
ment issues, since the latter functions as the financial motor for 
the first. Projects such as Room for the River are examples of this 
nature-water management coalition, where landscape performs 
water regulation (retention, storage and discharge) as well as pro-
viding for ecological habitat. Another exemplary project is Vista 
Landscape Architects’ study ‘Drawn from the Clay’ (1996). Besides 

being located on the exact site as Dredge Landscape Park, it has 
large similarities with this project. Vista researched the possibili-
ties of combining nature development and water retention while 
creating maximum biodiversity and landscape variation. Based 
on local soil conditions, elevation and spontaneous vegetation 
succession, Vista played with water levels, grazing regimes, and 
(inundation) time to create a varied patchwork of habitats, that 
is placed within the existing rectangular ‘skeleton’ of the polder 
structure. The study described the developments after 2, 5, 10, 30 
and 80 years. Inspired by this study, Dredge Landscape Park goes 
beyond Vista’s design by adding more performance to the land-
scape, and constructing a waste treatment-nature-leisure coali-
tion, that may in fact also have potential for water retention. 

7. Often implying large-scale and top-down preliminary in-
terventions - Being a social-democratic welfare state, the Dutch 
governmental influence on the environment is strong. The coun-
try has a strong culture of planning the physical environment 
and of spatial ordering that is often initiated by governmental 
institutions. This leads to possibilities for large-scale, long-term 
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Before 1960’s Upcoming in ‘60, ’70, ‘80 Landscape Approach; Now

Figure 115 Design for infrastructure changed from a focus on technical engineering (technical performance) to a more holistic approach, in-
cluding engineering (technical performance), ecology (ecological system performance) and experience (sensory and informing performance)
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top-down interventions. As such, Dutch landscape architects are 
used to implementing large top-down strategic designs. This can 
be seen within the six works, as all deal with large sites and is-
sues that will automatically involve some sort of (local or some-
times national) government decision and implementation action. 
FAA designs on an issue of national importance that will require 
national government funding and top-down interventions. DLP, 
MBC, SLF and VLNO will at least have to do with regional and 
municipal governments, and imply several regional-sized top-
down interventions. Last, WLNO will involve several city- and 
neighbourhood-scale interventions by the city government. All 
proposed landscape infrastructures are therefore more likely to be 
financed by public funcing then by private investments.

4.2  Methodological contribution
The main findings of this research have implications on existing 
methodology, if in some modest alterations of existing schemes 
and few new models.

Change towards experienceable infrastructures
As illustrated by the examples, a landscape approach to infra-
structure results in landscape infrastructures that are both per-
forming and informing. Designs come up with solutions that deal 
with both engineering (the engineering performance), ecology 
(ecological performance that provides services and is productive) 
and phenomenology (experience; informing and revelatory de-
sign) (figure 115). This combination of ecology and experience is 
the essence of a landscape approach, according to Koh’s model for 
eco-phenomenological aesthetics and design (Figure 116, Koh 2008b: 
5). Koh shows how design of form moved to design of environ-
ment; including design of system process (data, ecology, material)
and design of experience (people, phenomenological). In his view 
experience is important as it leads to emotional bonds between 
people and landscape, and such an emotional bond is a prerequi-
site for the care of landscape.

This differs from the trend of eco-engineering, a type of en-
gineering that seeks to ‘build with nature’. Eco-engineering has 
taken a start in the Netherlands with the construction of the Oost-
erscheldekering [Eastern Scheldt storm surge barrier] as part of 
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phenomenological infrastructure: a landscape infrastructure that both performs and informs.
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Figure 118-119  Adapting the Casco Model to a Landscape Infrastructure Casco Model.

Kerkstra & Vrijlandt’s 
Casco Model (redrawn from 
Kerkstra & Vrijlandt 1988, 1990)

Landscape Infrastructure Casco Model 
(casco-within-a-casco model)

the Deltaworks. The construction of this barrier started in the ‘60’s 
as an ordinary dam to block off a massive tidal inlet, but was de-
layed due to protests of environmental groups and local fishing 
communities. The design was altered to provide for a permeable 
dam with tidal movement, and finally finished in 1986. It marks 
the change in the Dutch way of thinking from design of object to 
design of environment. At present, the Dutch credo for coastal 
protection marks the general thought: ‘Soft measures when pos-
sible, hard measures when necessary’ (Rijkswaterstaat 2007: 13). 

The findings of this research show that a landscape approach 
to infrastructure adds the layer of ‘experience’ to this field (figure 
115). The research has shown that design of landscape infrastruc-
ture implicates design of system process, design of experience, 
design of performance and productivity, and design of a cultural 
& contextual fit (see paragraph 3.4). With the input from the re-
search findings, Koh’s model of eco-phenomenological aesthetics 
and design can be transformed to define aesthetics and design 
of performing landscape infrastructures. The model shows that 

Landscape Infrastructure Model 
(casco-within-a-casco model)

High dynamic processes

Low dynamic processes

Voids:
High dynamic processes

Impelling Framework:
Low dynamic processes

Functional Casco Spatial Casco

High dynamic functions
(urbanization, intensive 
agriculture, etc) 

Performing Landscape Infrastructure
Low dynamic functions (Public goods 
such as water management, nature conserva-
tion, natural waste treatment, recreation, etc)

design and aesthetics for landscape infrastructures are both eco-
phenomenological as well as performing and contextually fitting: 
they both perform and inform (figure 117). 

Casco-within-a-Casco Model
As the performing landscape infrastructure is a ‘minimal frame-
work’ structure—designed in order to provide for basic perfor-
mance and production of a landscape’s essential services and 
products—it is in a way related to the Wageningen Casco Model 
(figure 118, Kerkstra and Vrijlandt, 1988; 1990). 

A casco, being the rough supporting skeleton of a construc-
tion before it is being finished off with infill and details, in essence 
has strong relations to a minimal structure. The Wageningen Cas-
co model introduces a conceptually robust framework in which 
low-dynamic land uses that serve as public goods can be protect-
ed by governmental authorities while at the same time offering 
possibilities for fast-changing land uses within the casco’s voids, 
most of the time initiated by the private sector (Duchhart 2007). In 
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Figure 120  The Steinitz Model of Landscape Change (redrawn from Steinitz 2002).
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the model, modern agriculture is a high-dynamic function that 
requires flexibility, while water management, nature conserva-
tion and recreation are typical examples of low-dynamic land use 
functions that demand stability (Vrijlandt 2005).

This concept can also work as a model for landscape infra-
structures. Within the adapted model, the frameworks is still 
composed of land use functions that demand stability, yet now 
they have the added function as a performing landscape infra-
structure for resource management and transport, such as water 
management, nature conservation, natural waste treatment, etc. 
The casco provides the essential landscape infrastructure, respon-
sible for maintaining valuable ecosystem services and products. 
The ‘voids’ consist of areas that can be used for development or 
changed land uses, such as urbanization, intensive agriculture, 
etc. These voids are mostly developed by private parties. 

The landscape infrastructure, demanding functional stability, 
still cannot be seen as being static. It continuously evolves due 
to natural and cultural processes. These processes are highly de-

pendent on dynamics, flow, and therefore change over time. Thus, 
in order to design for a performing landscape infrastructure, a 
spatial casco within the functional casco is needed. This spatial 
casco will be constructed by (preliminary) infrastructural inter-
ventions. Voids within this spatial casco leave room for sponta-
neous and dynamic processes (emerged form), while the spatial 
casco uses infrastructural and impelling form to augment, accel-
erate and guide these processes. It results in a casco-within-a-casco 
model (figure 119).

Common protocol for a landscape approach to infrastructures
Several common steps are taken in nearly all designs to imple-
ment this landscape infrastructure. Together, they can be called 
an adaptive strategy for implementation. This strategy’s protocol 
is described as follows: 
•	 Understand the natural system and its processes (e.g. geol-

ogy, morphology, climate, hydrology, with processes like ero-
sion, sedimentation, evaporation, salinization, seepage, tide);
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•	 Provide space that can be used as design space for a perform-
ing landscape infrastructure (voids, over-dimensioned surfac-
es, empty lots, space between a dual dike system, etc.);

•	 Prepare the site by minimal interventions in order to set the 
preliminary conditions;

•	 Open up the site and employ and augment natural and cul-
tural processes to take over and do the work;

•	 Monitor, while self-regulating natural processes and time do 
their job;

•	 Adapt and adjust when necessary, seeking optimization or 
catalyzation system processes with minimal interventions (in-
cremental adjustments);

•	 Engage community during the entire process of change: 
Make system and interventions visible and readable for edu-
cation, information, attachment and public appropriation.

In order to design for performing landscape infrastructures with 
this protocol, one must understand how the natural system works, 
by what essential processes it operates, what minimum interven-
tions should be taken and how the implementation can be moni-

tored and optimized. Carl Steinitz’s Model of Landscape Change 
(figure 120, Steinitz 2002) can be a good basis for performing a site 
analysis, choosing methods and making a design. With the help 
of the findings, the model is therefore converted to a Model of 
Landscape Infrastructure Change (figure 121). In time, it can be fol-
lowed up by the implementation scheme (figure 122). This scheme 
is based on the above mentioned adaptive strategy protocol and is 
linked to Steinitz’ model.
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Figure 121  The Steinitz Model of Land-
scape Change (Steinitz 2002), converted to a 
Model of Landscape Infrastructure Change.

Figure 122  An adaptive strategy for the 
implementation of performing landscape 
infrastructures. The implementation scheme 
is linked to the Steinitz model (see Roman 
numbers between the brackets).
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5. Conclusion: Landscape as a Source of ‘How’ in Infra-
structural Design
In sum, it can be said that all students of the six projects are sym-
pathetic to the main thoughts of a landscape approach to design. 
All six student works reflect in various ways a landscape approach 
to design, and more specifically a landscape approach to infra-
structure. They demonstrate the diverse adaptability of the land-
scape approach to design and its relevance for the contemporary 
practice of landscape architecture. 

New learnings
The selected six works have in common that they are designs that 
cover a large regional scale and are water-related and work on is-
sues in the field of (civil) engineering. They see design as creative 
problem-solving and are therefore sensitive to scientific data. The 
designs take a landscape approach to design that results in designs 
for performing landscape infrastructures. Their solutions have the 
potential to be repeated in similar sites.

Several principles and methods were regularly used within the 
problem analysis and site analysis process of these works. These 
common principles and methods are:
•	 Connecting the (local) problem to larger national and global 

problems;
•	 Making a selective analysis and strategic design instead of a 

comprehensive analysis and planning;
•	 Seeking to decompose the problem into manageable parts;
•	 Seeking to quantify the problem (and solution) for a measure 

of evaluation.

Ten design principles for a landscape approach to infrastructure 
where extracted from the six works during the course of this re-
search. They are:
1.  Engineer and design with process and flow;
2.  Design with sufficient surface space;

3.  Use only minimal and essential interventions;
4.  Design for engaged experience;
5.  Design open-ended and over a long time frame;
6.  Re-use existing culturally accepted landscape intervention 

methods and artefacts;
7.  Start with preliminary large-scale interventions and alter to 

small-scale incremental adaptations of the site;
8.  Combine an impelling infrastructural framework with natu-

rally emerging (morphogenic) form;
9.  Seek aesthetics of performance;
10.  Choose visualizations appropriate to a ‘landscape approach’.

The designs convincingly conceptualise and visualise as-yet un-
der-explored landscape infrastructures that combine water man-
agement or agricultural production with nature development 
and accessible landscape. The examples seek to create and come 
up with designs for large sites that are economically feasible and 
manageable through a minimal intervention strategy and through 
a focus on the use of existing systems and processes. Nature devel-
opment, as part of the performing landscape, is not an inaccessi-
ble nature only predetermined for red-listed near-extinct species. 
Rather, it is an evolving and evolutionary nature that will develop 
diversity over time due to preliminary set conditions, and that is 
performing for both human and nature.

The designs show a new optimistic can-do attitude in dealing 
with natural and cultural processes. They do so by accelerating 
the potentials that are present in both nature and a Dutch tra-
dition of enhancing natural processes. Existing cultural methods 
and landscape artefacts are used to create site-specific landscape 
infrastructures that fit the local natural and cultural conditions. 
A new type of aesthetic is used to relate users to the potentials 
of these performing landscapes: the beauty of performance. This 
performance beauty seeks to explicitly give sensory experiences of 
the landscape’s performance and shows its diversity over different 
times and performance stages. 

5.  Conclusion
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The six works use methods of design that suit the minimal 
intervention strategy and its development over time. Also, they 
can be seen as having some typically Dutch characteristics: They 
are 1. water-related; 2. Work on a large scale; 3. Take a positive 
can-do engineering attitude to design; 4. Build on a long tradi-
tion of engineering and water management that influenced the 
Dutch landscape architecture discipline; 5. Show a fascination for 
the dialogue between artificial and natural systems, and 6. Are fa-
miliar to the possibilities of large-scale, top-down interventions.

Finally, they add to the current methodology by adapting sev-
eral models in order to be applicable for the design of perform-
ing landscape infrastructures. Kerkstra’s Casco Model as well as 
Steinitz’s Landscape Change Model are adapted for use for the de-
sign of landscape infrastructures. An adaptive strategy is shown 
that sums up the common protocol that can be used for similar 
designs: 1. Understand the natural system processes; 2. Provide 
space; 3. Prepare the initial conditions by taking minimal inter-
ventions; 4. Open up the site and let natural and cultural processes 
take over and do the work; 5. Monitor; 6. Adapt and adjust when 
necessary; and 7. Engage community, seeking understanding and 
stewardship.

Exportability
The six projects deal with problems associated with purely engi-
neering solutions implemented in the natural systems of mostly 
deltas or coastal zones. These resulted in paralysing effects on 
essential system processes, hereby quickly making the technical 
solutions outdated.

These projects show that instead of large system-alien imple-
mentations, one must to look for minimum adaptive interventions 
that create a landscape infrastructure for resource management 
and transportation. The design principles are applicable to many 
other locations and scales that deal with similar water-related en-
gineering and water management problems. As deltas and coastal 
regions are becoming more and more urbanized worldwide, these 
principles provide the foundation for new landscape infrastruc-
tures that are both performing and ecologically sound and also 
afford the experience and understanding of the (urban) residents 
in these regions.

Just as site-specific and culturally accepted methods will vary 

in different sites and countries, and landscape—as a basis for in-
frastructure—will vary too in appearance, performance, species 
and process. Designs therefore will intrinsically be site-specific 
and adapted to local conditions.

While the Netherlands have a political climate that allows for 
large-scale and top-down landscape interventions, these inter-
ventions might be more difficult to realise in other countries with 
a less social and stable government. In those cases, focus can be 
placed on smaller incremental interventions and monitoring over 
larger-scale preliminary interventions.

Contribution to the field
Authors such as Yu (2010), Bry Sarté (2010), Aquino (2011) and 
Bélanger (2013) have written on the subject of landscape infra-
structure. The findings in this research make a modest contribu-
tion to this subject. They have shown several principles of how 
landscape can be used as tool, a source of ‘how’, in the design for 
infrastructures. When landscape becomes our medium and tool 
for the design of infrastructure, then design is not about stat-
ics, demarcation and arresting nature but about openness, flow, 
change, dynamics, growth and evolution as much as it is about 
access, experience, community and interaction. This results not in 
end-result or blue-print design, but in transforming, evolving and 
morphogenic open design. Form emerges and responds to natural 
and cultural processes instead of being imposed and static.

This ability to see into and understand the inner workings (the 
performance) of a landscape infrastructure is an essential ingredi-
ent to its sustainability. The perception of essential landscape- and 
ecological processes enables people to see and experience them in 
daily life and to take note what the processes do for the city and 
its inhabitants. To see is to know and to know is to care.  It forms 
the basis for acknowledging the irreplaceable value of our natural 
resources and can help educate inhabitants and users in a process 
towards common acceptance of a more sustainable lifestyle.

With this landscape approach to the design of infrastructure, 
the discipline of landscape architecture can not only strengthen its 
own position and identity, it can also contribute to related design 
disciplines by offering this approach and its acquired principles 
and methods to the related fields of civil engineering and urban 
planning. By doing so, it can make both rural and urban land-
scape infrastructures perform better for human and environment. 
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Because it is not by arresting natural processes and fencing off 
the public, but by opening up to them, that infrastructures can 
become truly productive, resilient, and inspiring.

Suggestions for further research
This study presented a reflection of six selected student works. 
These six works do not represent the entire spectrum of the Wa-
geningen landscape approach. A larger investigation with more 
student projects can provide for new insights on common meth-
ods for a landscape approach to design.

The designs in this study however demonstrate how landscape 
is used as a source of ‘how’ in design. An in-depth evaluation of the 
actual post-construction performance was not made. Since these 
projects can be seen as performing landscape infrastructures, the 
measure of performance is of high importance. Further research 
needs to be done on evaluating the human and environmental 
performances of the designs. How do the minimal interventions 
and their input of energy, nutrients and construction costs relate 
to the (beneficial and unwanted) output of productivity and ser-
vices? The designs can also be evaluated by McHarg’s negentropy 
principles: is it growing towards a higher order, a more advanced 
state, containing more complexity, diversity, dynamic stability, a 
higher number of species and symbioses, a lower entropy (more 
efficient use of energy) and does it move towards greater fitness 
and health? (McHarg, 1992).

Last, it would be interesting to see more research done on a 
landscape approach to project visualization. In a profession that 
is more and more involved in enticing juries by appealing render-
ings and collages, taking a landscape approach raised questions of 
how projects can be visualized in ways that better bring forward 
design by landscape processes and temporal change. Forms of 
representation found within this research can be further devel-
oped, as well as new representation forms. The use of Sanky dia-
grams, a specific type of flow diagram in which the width of the 
arrows is shown proportionally to the flow quantity, are typically 
used to visualize energy or material or cost transfers between pro-
cesses and could strengthen understanding of quantities of flow 
in design. Dynamic modelling (the modelling of processes over 
time) and basic animations of temporal change can add to the 
understanding of temporal processes. (Computer) Simulations of 
landscape processes can help designers and communities to better 

understand the morpho-genetic development and succession of a 
design over time. In this way, new representation forms can pro-
vide for better communication and understanding of a landscape 
approach to infrastructures.
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Ian L. Officer     |     On a Landscape Approach to Infrastructure

This paper is a report on a research project. Based on a study of several propositional 
student designs, it discusses the common design principles and methods used in these 
projects that take a ‘landscape approach’ to the design of infrastructure. 


