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This is a beautifully stimulating and important book. It speaks to pattern
and process and expands our understanding of how patterns inform, shape,
structure, and influence our world.

A quick perusal through the following pages showcases an amazing
and alluring collection of images—a wide variety of patterns that are
visually gorgeous, suggestive, and inspiring. At first glimpse, one might
assume that this is simply a beautiful pattern book, a 21st-century version
drawn from current advances in imaging technology, digital media, and
representational innovation. The casual reader might be visually impressed
but think that this is all about pattern in its most superficial reading, pattern
as purely visual surface, seductively beautiful but of limited import for so
many issues facing our society today.

Yet a closer reading, a more nuanced and careful reading of both
text and image, reveals much deeper and profound values than simply
surface gloss. M’Closkey and VanDerSys masterfully unfold the many
layers and capacities of pattern. At stake are some of the most fundamental
of human concerns—relationship, connection, structure, allusion,
possibility, innovation, and experience. This book speaks to how we as
humans see, conceptualize, interact, value, and innovate. It speaks to art,
science, technology, design, and humanism. More specifically, it speaks to
how people relate to their environment, to the physical world of experience,
and perhaps most profoundly and deeply, to the world of the other, to the
world we do not yet know, the still to be discovered and found, experiences
and effects yet to be made, hidden in patterns still to be disclosed.

Patterns are relational frameworks that simultaneously describe and
project; they reveal structures, processes, and relationships, as well as
structure physical frameworks that give shape and form to our world. Think
of a trans-continental flight looking down upon the patterns of the earth in
which dendritic hydrological patterns formed as small tributaries join larger
streams and rivers and larger volumes of water accumulate and shape the
land; graded outwashes and braided textures reflect rapid floods and
dissipation of water; grids and lines lend order to settlements and land use.
These various patterns are tied into the processes that shape them, as well as
themselves forming the physical conduits, pathways, and networks for
energy, materials, and forces to actually flow and interact. Patterns are
dynamic, active, and always working—distributing, assembling, binding,
coalescing, connecting, and so on. They speak to ecology and nature as



much as to aesthetics, human invention, and representation. By extending
our understanding of pattern into the digital world, M’Closkey and
VanDerSys remind us of the generative and hidden forces of pattern, the
diagrammatic and representational structures that give rise to new
understandings, new forms, and new possibilities.

The authors show how pattern can be both instrumental (patterns
perform work) and disruptive (patterns suggest alternative readings,
disrupting convention and habit). The authors also show how patterns affect
mood and experience, influencing psycho-somatic responses in an inter-
connected eco-sphere. Patterns induce new types of emotion, connection,
and response. In this way, the authors eloquently argue for a dialogue, or
even a synthesis, among appearance, performance, and aesthetic reception.
Here, pattern is not simply graphic but also and at the same time
fundamental for both influencing and shaping processes and potentialities
that are at once material and perceptual, physical and psychic. Such
reciprocity helps to meld the scientific mind with the artist, at once both
measurably explanatory and immeasurably illuminating.

Finally, it is important that this book on pattern is tied quite
specifically to landscape architecture: to an enhanced understanding and
analysis of landscapes, as well as to actually imagining, projecting, and
inventing new forms of landscape. Here, the crux is not simply new patterns
and forms for their own sake, but rather new patterns and forms that
structure new ecologies, new programs, and new modes of reception.

Our world is an ever-evolving kaleidoscope of dynamic patterns,
each structuring relationships and modes-of-being; this book provides
thoughtful and suggestive insight into how patterns work and their value for
our very humanity.
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Dynamic Patterns: Visualizing Landscapes in a Digital Age explores the
role of patterns in contemporary landscape design. We examine methods
that foster a multivalent understanding of patterns as both the expression
and shaping influence of environmental processes. The importance of
patterns for landscapes is not a recent development; nevertheless, patterns
are ripe for reinvention in light of current environmental preoccupations
and in connection with recent techniques enabled by digital media.

Although digital media are pervasive, little attention has been paid
to the effects of these media in the shaping of landscape expressions and
forms. Publications on this topic in the field of landscape architecture often
take the form of software-based technical manuals or collections that are
categorized by drawing type. A number of recent publications suggest that
this gap is beginning to be filled, and we hope that our book makes an
additional contribution.1 It is important to note, however, that Dynamic
Patterns is not an argument for the use of any one particular tool or medium
over any other. This book appeals to readers to think about digital
techniques as means of calculated discovery that can open up design
possibilities through exploration and experimentation. Techniques, whether
in design, science, or any other area of inquiry, have always inhabited a
realm between useful “fiction” and material reality. It cannot be otherwise;
our understanding of the world is fused with the methods that we use to
represent it.

While there are innumerable ways to interpret and explain
landscapes and environments, our central focus is on various tools and
techniques that enable us to see and create patterns. This book has drawn
inspiration from many sources, but two thinkers are of particular note: the
polymath Gregory Bateson and the artist György Kepes. Both Bateson and
Kepes argued for the importance of pattern recognition as the central mode
by which to engage environmental relations.2 They were writing and
practicing at a time when system thinking was emerging as a powerful
conceptual framework. Although this framework originated over seventy
years ago, it has continued to evolve and has taken on renewed relevance as
our tools for visualization have become more powerful. For this reason it is
worthwhile to look back at what these thinkers considered to be the
opportunities and drawbacks of this framework. For example, Bateson
warned that the increasing positivism associated with the systems thinking
of his day — valuing only that which can be quantified or measured — will



never lead us out of our environmental predicaments. Designers are
increasingly asked to substantiate their work through “metrics,” however,
these criteria alone do not encompass the full value of landscapes. The
pattern recognition that Bateson and Kepes argued for, which must of
course continue to evolve in order to remain relevant to today’s contexts, is
first and foremost an aesthetic framework, which is ultimately what our
book is about. Aesthetics is not a superficial or “extra” concern that shrouds
more fundamental issues or realities; it is the means by which we come to
understand them.



Book Organization

The introduction outlines the importance of systems thinking and ecology
to landscape architecture and describes the centrality of pattern with respect
to these broader frameworks. We then describe specific instances of how
patterns have been employed recently in landscape architecture. The
subsequent chapters utilize a selection of work from various practices and
are organized around three themes — topological patterns, behavioral
patterns, and ornamental patterns — that address the affiliation between
pattern and process in distinct ways.

Chapter 1, Topological Patterns, explores how processes that
influence form and organization in the designed landscape are
geometrically and parametrically measured and modeled. This chapter
critiques the limited use in landscape architecture of digital media — often
restricted to functioning as a surrogate for hand-drawn techniques — and
describes how digital media facilitate the use of information to structure
relationships. The projects highlighted in this chapter show the ways in
which the organization of data, including relationships among different
datasets, can bridge between pattern-finding and pattern-forming.

Chapter 2, Behavioral Patterns, frames patterns in temporal rather
than geometric or formal terms. Given the speed and level at which we
humans now manipulate our environment — and ourselves — distinctions
between organic and synthetic, natural and artificial, or animal and human
are increasingly difficult to maintain, thus creating the need for frameworks
that are not based on such dichotomies. Because patterns are relational
rather than categorical, they can contribute to this reframing. The projects
highlighted in this chapter, which are related conceptually to early systems
art, use pattern recognition to bridge spatial and temporal scales, thereby
linking real systems and abstract systems (digital signs).

Chapter 3, Ornamental Patterns, considers the question of symbolic
form and critiques the supposed divide between utilitarian and symbolic
functions. This chapter examines how new modes of visualization have
facilitated the formation of patterns that both invoke and evoke animate
characteristics — that is, patterns that conjoin ornament (as icon or
representation) and organicism (as morphological and functional
organizations). The projects in this chapter offer fresh interpretations of



landscape processes in response to today’s environmental contexts by
framing material processes, sustainability mandates, and functional criteria
with overtly stylized and representational forms.

As will hopefully become evident in the following pages, Dynamic
Patterns is not a “how-to” pattern book, nor does it make any claims for a
universal or comprehensive form of pattern. Instead, we follow Kepes’s
intention, which is to use a visual argument to create “a book of allusions
not conclusions.”3
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1. James Siena, Battery, 1997, enamel on aluminum, 74cm x 57.8cm.



2. Satellite image, Garden City, Kansas.

3. Satellite image, agriculture within an alluvial fan, Zagros Mountains, Iran.



4. Hubble Space Telescope image of the M101 galaxy. Highly complex and repetitive structures
are found across scales, from the macroscopic spirals of galaxies to the microscopic helixes of
DNA.

Patterns in designed landscapes are often understood as implying the
imposition of order, reflecting human dominance over the complexities and
flux of nature. At times they are equated with static surfaces, such as
parterres and paving patterns; in other instances they are associated with the
repetitive configurations of urban or agricultural land use. Yet the
importance of patterns goes well beyond such readily recognizable formal
attributes as simple surfaces or uniform geometries. Patterns — formal,
material, or temporal recurrences — are essential for perception. Humans
have an innate ability to recognize patterns; our brains are wired to perceive
them and to seek them if they are not immediately visible. We look for
patterns in nature in order to understand relationships between function and
form, as in morphology, and between information and communication, as in
genetics. Patterns are synonymous with processes; they are indications of
the forces and interactions that created them. Since many designed
landscapes are constructed interpretations of nature that are physically
embedded in living processes, patterns have enduring relevance for
landscape architecture both representationally and materially. As our
knowledge of nature changes, our depictions of nature change
correspondingly. The inverse is also true; that is, the tools and techniques
used to measure and represent natural processes lead to changes in how
knowledge is produced. Visualizations made possible through computation



and digital imaging have provided new tools for understanding and
depicting these processes. This being the case, a primary aim of Dynamic
Patterns is to elaborate upon how various design techniques, especially
those enabled by digital media, have facilitated different ways of seeing and
making patterns and thus new ways of understanding landscapes and
designing our place within them.

In our positioning of patterns, we seek to provide a framework for
interpreting various projects that are emblematic of a broad shift in
sensibility over the last few decades. This shift involves a diverse
constellation of influences and ideas that derive from wide-ranging and
differing interpretations of ecology. This gathering of ideas has led to an
increase in what might be called an “ecological consciousness.”1 Thus
another fundamental aim of this book is to focus on patterns as a primary
means by which the rise in ecological consciousness has been expressed in
thinking and methods associated with design.

5. Mark Nystrom, Wind Process 2015.01.
The wind series uses custom algorithms to plot collected wind data. In this instance, the plots
start from a center point and then are “pushed” away from the center based on wind
conditions at the time of data collection; for example, faster winds move the point a greater
distance from the center while winds from the west push the point to the right. A location for



the next second of the day is determined and a series of lines are drawn between the two points.
This process continues until twenty-four hours of data have been interpreted.

Although ecology as a science originated in the late nineteenth
century, it did not become broadly popular as a conceptual framework until
the 1960s and 1970s, when it began to be used to denote holistic thinking.
This expansive understanding of ecology has further increased in recent
years to encompass ongoing efforts to engage with larger environmental
concerns. There are many ways to think ecologically, including by
considering natural systems in land use planning; by developing “green”
technologies; by paying attention to social-environmental interrelations
across scales (“think globally, act locally”); or by adopting an all-
encompassing “ecology of mind.”2 These expanded interpretations of
ecology beyond science per se are prevalent in the humanities and
philosophy, leading some to argue that ecology is the most significant
epistemological framework of our time.3 Not surprisingly, the effects of
ecological thinking on landscape architecture have been profound.4 To be
clear, this book is not about the science of ecology, the application of
ecological principles to the management of large-scale landscapes, as in
landscape ecology, or the quantifiable functions of landscapes, such as
ecosystem services. That ground has been well traversed by others.
Nevertheless, the various approaches to pattern-finding and pattern-forming
that we see in design today cannot be understood apart from the influence
of systems thinking, which entered into the discipline of landscape
architecture largely through the field of ecology. For that reason, any
discussion of patterns today must be rooted in a discussion of systems and
ecology. The number of publications and diversity of scholars dedicated to
examining systems thinking is profuse; here we will only briefly touch on
the history and development of systems thinking in order to lay a
foundation for explaining why this way of thinking has been important to
landscape architecture and how patterns have been one of its primary
manifestations.



6. Bridget Riley, White Disks 1, 1964, emulsion on board, 132cm x 132cm. The abstract patterns
of Op Art produce perceptual effects whereby the surface of the canvas appears to flicker,
pulsate, and move.



7. Emma McNally, S24 (detail), 2009, hand-drawn graphite on paper, 100cm x 140cm.

8. Jackson Pollock, Number 32, 1950, enamel on canvas, 269cm x 457.5cm, Museum of Modern
Art, New York.



9. Image of cultured astrocytes, a type of brain neuron.

If ecology and systems are common frameworks used to describe
the constellations of relationships that we see in the world — the “what” of
the world — then patterns are the “how,” or the means by which we come
to know, understand, or express these relationships. That is the focus of this
book. As the title suggests, new forms of digital media are central to these
explorations. Our focus, however, goes beyond any particular software,
design technique, or drawing type; rather, we emphasize the ways in which
patterns are used as vehicles to understand, describe, and convey
environmental processes.

We chose patterns as our organizing principle for two additional
reasons. First, patterns exist outside such categorical distinctions as nature
versus culture, which most people agree are no longer tenable in our hybrid
world. Like hybrids, patterns have associative properties, in that they are
made up of multiple entities; unlike hybrids, though, they do not result from
a combination of previous classifications and therefore do not rely on such
categorizations in the first place. Patterns do not exist in things themselves
but only in relations between or among things. Second, patterns are inherent
in the methods used to describe natural and artificial systems; therefore,
they are specific to the theories underlying the philosophical and scientific
developments that characterize systems thinking, yet broad enough to
provide an overarching theme for looking at a wide range of methods and
projects that employ patterns in distinct ways.



10. Pedro Miguel Cruz, Penousal Machado, and João Bicker, 2010. Visualization of traffic flow
in Lisbon over a twenty-four-hour period through the GPS trails of circulating taxicabs. Line
thickness and color represent traffic density and speed, respectively.

Systems Thinking

Systems thinking swept through the sciences, humanities, and arts in the
early twentieth century and remains central to many disciplines.5 A system
consists of any number of entities that interact with each other within
defined spatial or temporal boundaries. As systems theorist Donella
Meadows explains, “There are no separate systems. The world is a



continuum. Where to draw a boundary around a system depends on the
purpose of the discussion.”6 Systems have also been defined as “any pattern
whose elements are related in a sufficiently regular way to justify
attention,” or as a “set of elements or parts that is coherently organized and
interconnected in a pattern or structure that produces a characteristic set of
behaviors.”7 Systems theory arose from biology with the development of
general systems theory in the 1930s to 1950s (by Ludwig von Bertalanffy),
and it was simultaneously developed in mathematics and cybernetics (by
Norbert Wiener) and ecology (by the Odum brothers). Cybernetics — the
study of control and communication in systems — exerted a particularly
profound influence on ecology. Though the concept of ecosystems existed
prior to the inclusion of cybernetic thinking in ecology, the coalescing of
the two helped ecology to become a dominant science. Eugene and Howard
T. Odum, the veritable forefathers of ecosystem study, pioneered the use of
a notational language to study system behaviors, illustrating material and
energy flows as if they were parts of an electrical circuit.8 The flows were
diagrammed as gains and losses that represented energy and organisms
moving into and out of a particular ecosystem. The use of circuits as
analogs for describing feedback loops provided ecologists with a tool for
modeling biological processes in ecosystems as a whole, regardless of
scale. This ability to schematize the overwhelming complexity of
interactions was widely adopted, though it soon came under scrutiny for its
mechanistic and reductive view of nature.

Early influential thinkers, including noted anthropologist and
cyberneticist Gregory Bateson (Steps to an Ecology of Mind, 1972),
extended the concept of systems and ecology to include all human relations,
especially the problem of human communication and communication
media.9 Bateson was concerned that interpreting ecology through a purely
material paradigm of energy flow and exchange would result in a
mechanistic and quantitative view of humans’ relations to nature and to
each other.10 He believed that ecology must be understood in terms not only
of its material order but also its communicative order, that is, by the
“patterns that connect” everything together, to use his oft-cited phrase.11 For
Bateson, ecological consciousness and patterns are inseparable.



11. Howard T. Odum created energy diagrams to model environmental systems visually. The
symbols denote key characteristics of energy exchange in biological processes — source, loss,
storage, production, and consumption — and lines denote pathways among these processes.
The diagrams were used to develop mathematical equations for the system under study.





12. Logarithmic pattern of romanesco.

This more inclusive understanding of systems provided a conceptual
framework for dealing with the interconnectedness of a rapidly changing
world. The shift occurred concurrently with growing awareness of global
resource depletion, increasing pollution levels, and mounting population
growth. This multi-scalar and interrelated understanding of the world was
aided by ecology, biology, and physics, not simply because of what
scientists were discovering about pollution (e.g., Rachel Carson’s 1962
classic Silent Spring) or projecting about future population trends (Donella
Meadows’ 1972 work The Limits to Growth), but because new methods,
including advancements in optical tools and the incipient phases of
computation, made it possible to portray the dynamics of an ever-changing
world.12 Newfound environmental consciousness, abetted by NASA
photographs of the earth from outer space, changed our collective image of
the planet as well as our sense of humanity’s place within it, as best
summarized by the then-popular expression “spaceship earth.” This
broadening of the meaning of ecology and systems to encompass social,
mental, and political domains, all integrated with environmental
considerations, is widely taken for granted today.13 Yet there remains a great
deal of ambiguity and disparity of intent among designers seeking to import
ecological concepts and systems thinking into design. This is not a problem
in and of itself, but it is helpful to distinguish the different aims prevalent
among designers who pursue this approach.



13. Michael Batty, 2013. The sequence of images shows the result of an agent-based model that
simulates the growth of a city.



14. John Ruskin, c. 1860. Ruskin recognized the power of fractional geometric patterns long
before fractal geometry was created.

Systems and Ecology in Landscape Architecture

In the 1960s and 1970s, ecological principles and systems became
increasingly relevant to theories and practices of the designed environment,
as seen in the work of landscape architect Ian McHarg and others involved
in regional planning. McHarg’s adoption of the thermodynamic model to
describe living systems was very much informed by the Odums’ work on
ecosystems, in which energy flow and feedback maintain systems in
dynamic equilibrium, thus illustrating nature in balance. In contrast, the
influence of cybernetics on landscape architect Lawrence Halprin’s work,
as well as on that of many artists of this era, involved different means and
ends. Halprin’s approach offered a way to think about systems that was not
limited to interpreting them through the lens of natural science.14

Cybernetics uses feedback loops wherein an action or event generates a
change in the environment that is then fed into the system, causing a change
in the system, and so on in cyclical fashion. Halprin drew on this concept to
create a method of fostering participants’ engagement in interactive design
workshops. As these early examples demonstrate, systems thinking in
landscape architecture has been interpreted in diverse ways, not all of which
include direct engagement with natural systems. In fact, the interpretation
of science by landscape architects had, and often still has, little to do with



the scientific method, which is experimental in approach and provisional in
its conclusions. Rather, their interpretation involves borrowing scientific
concepts and a rigorous methodology as a means to substantiate land use
and management decisions, as in McHarg’s case, or expanding the methods
by which designers engage participants in their environment, as in Halprin’s
case.15

As scientific paradigms change, so too do their interpretations in the
design felds, and, as the above examples show, scientific concepts are
interpreted in quite different ways. As McHarg, Halprin, and their
contemporaries were developing design methods inspired by cybernetics,
major developments in the sciences and mathematics coupled with
improved computer technologies were radically altering how the behavior
of systems was understood. These developments led to the widespread
study of self-organization and emergence, an approach that foregrounds the
unpredictability and spontaneity of nature and represents a direct
repudiation of the mechanistic view of nature in balance.



15. Hyun Chang Cho, 2008. Simulations using Craig Reynolds’ flocking algorithm to visualize
the aggregate motion similar to that of a murmuration.



16. Photograph of a swirling flock of starlings, known as a murmuration. Shapwick
Heath National Nature Reserve.

Emergent Patterns

The shift from viewing ecosystems in thermodynamic terms to
understanding them as more open and unpredictable began in the 1970s and



led to a redirection of researchers’ emphasis away from looking for stable
patterns in dynamic equilibrium to looking for emergent patterns in self-
organizing systems.16 According to physicist Fritjof Capra, a chief theorist
of systems thinking, the theory of self-organizing systems is the broadest
scientific formulation of the ecological paradigm.17 Research on self-
organization happened not only in the biological sciences, but also in
mathematics and physics with the development of fractal geometry and
chaos theory, both of which describe emergent behaviors. Fractals are self-
similar patterns across scales, created by repeating a simple process in a
feedback loop, which eventually produces complexity. Chaos theory,
colloquially known as the “butterfly effect,” holds that a small initial input
in a non-linear system can lead to much larger and more complex effects
over time. This emphasis on self-organization also contributed more
generally to the use of ecology as a metaphor, not only for the relatedness
but also for the mutability of all things, marking a philosophical shift from
being to becoming.18 As with early cybernetics, the scientific and
mathematical discoveries of emergence in natural systems were extended to
the study of social systems and to the collective behavior of both humans
and animals, a topic that we will address more fully in chapter 2.

Emergence refers to the behavior of complex natural systems, as
well as to the computational modeling of such processes. The increased
modeling capacity of computers was critical to the advancements taking
place in all scientific and mathematical fields of study. The ability to model
emergent behavior was well established in these fields by the time these
ideas made their way into design thinking, an event that coincided with the
infusion of computers into design schools in the early to mid-1990s.19 With
these preoccupations came new departures in how patterns were understood
and created. In architecture, for example, interest in emergent patterns in
nature has inspired wide-ranging formal expressions, such as bio-
morphology, or resemblances between human-made structures and natural
structures, and emergent form, which uses genetic algorithms to “grow”
formal variations from fixed parameters.

In landscape architecture, by contrast, emergence generally does not
refer to formal variations produced during the design process but to material
and cultural transformations that are presumed to occur after design
implementation. As ecologist and planner Nina-Marie Lister notes, “A
systems-based perspective of living systems rests on the central tenets of



complexity and uncertainty, and necessitates flexibility, anticipation and
adaptation rather than prediction and control in conservation planning and
management.”20 Likewise, James Corner states that “a truly ecological
landscape architecture might be less about the construction of finished and
complete works, and more about the design of ‘processes,’ ‘strategies,’
‘agencies,’ and ‘scaffoldings’ — catalytic frameworks that might enable a
diversity of relationships to create, emerge, network, interconnect, and
differentiate.”21 This notion of emergence presumes that, once the initial
conditions have been set in place, ecological processes will unfold and the
landscape will evolve toward a state of greater complexity.

A seminal moment marking the permeation of contemporary
systems thinking into landscape design was the competition held for
Toronto’s Downsview Park in 1999. The framework for this competition
drew explicitly on systems theory, and the notion of emergence formed the
basis of several of the schemes selected as finalists. Julia Czerniak
highlights this fact in the introduction to her book Case: Downsview Park
Toronto, in which she argues, “Emergence refers to the development of
detectable patterns in information and belongs to both ecological and
cybernetic theory.”22 In some of the proposals for the competition, such as
those submitted by the teams led by Field Operations (Emergent Ecologies)
and Bernard Tschume (The Digital and the Coyote), patterns of growth and
change were represented in phasing diagrams that illustrated a shifting
landscape over time. The Field Operations scheme in particular relied on
the repetition of similar ridges and furrows that would give rise to diverse
habitats depending on their different water quantities, soil conditions, and
maintenance regimes. This project exhibited the potential for patterns to
demonstrate difference through the use of formal repetition, while
remaining open to change through environmental interaction. In positioning
its project, the team did not explicitly address this goal of difference within
similarity in terms of what specific effects it might wish to convey, stating,
“Geometry and form is [sic] less important for what it might mean or look
like than for what it actually does.”23 The designers were primarily
concerned with emergence as a material property of natural systems rather
than with the perceptual differences that might arise from such processes.
Although different habitats were illustrated as part of the design, it was
unclear what particular relationships were structured among these habitats
and whether it would matter if they did not evolve as represented — if, for



example, all ridges and furrows evolved into very similar habitats or if they
did not exhibit increasing plant and animal diversity.

17. Henry J. Oosting, Laurentian Shield sphagnum bog succession diagram. Reprinted in
Lawrence Halprin, RSVP Cycles (1969).



18. James Corner Field Operations, Fresh Kills, Staten Island, NY, 2001. Habitat phasing
diagram.





19. Stan Allen and James Corner Field Operations, Emergent Ecologies, Downsview Park,
Toronto, 1999. Planting strategy.

20. Bernard Tschumi/Dereck Revington Studio, The Digital and the Coyote, Downsview Park,
Toronto, 1999. Planting succession diagram.

The concept of emergence encompasses the notion that social
systems are similar to natural systems, in that they evolve in unanticipated
ways and thereby thwart our ability to plan their future development with
any definitive ends in mind. This notion of emergence suggests a more
bottom-up and flexible approach to design than that which master plans
could be expected to offer. The winning Downsview Park scheme, Tree
City, led by OMA/Bruce Mau, took this view of emergence to an extreme
by proposing a diagram that was a-spatial, a-formal, and a-material. The
designers simply recommended the quantities and types of programs that
should occur, without any specificity as to where they should occur. The
crucial design elements needed to support the potential evolution of the
park, such as grading and planting, were neglected in favor of managerial
organizations out of which the project would eventually evolve. In this
example, systems thinking and its affiliated terminology of self-
organization and emergence were interpreted in such a way as to equate the
absence of a design “product” with indeterminacy and flexibility. In other



words, this view of systems looked only at potential social organizations
and not at formal and material ones or the potential relationships among all
of these realms. Although one might argue that this approach challenges
aesthetic norms by not providing any specific formal or spatial outcomes,
the plan that resulted from this process was, unsurprisingly, a banal and
uninspired landscape.24 In other words, it challenged such norms by default
and not through engagement with them, unlike OMA’s earlier and more
compelling Parc de la Villette proposal.

As the winning scheme for Downsview Park demonstrates, one
interpretation of systems thinking has been a de-emphasis on form based on
the conviction that it is too fixed and cannot account for emergence in
systems. It follows from such a view that issues of subjectivity and
experience are secondary or perhaps impossible to ascertain.25 This latter
point is characteristic of a more general trend in landscape architecture
today, wherein systems thinking has focused on large-scale networks and
infrastructures, such as energy, waste, and transportation. This approach,
where systems are understood principally in terms of functions or material
flows that can be measured or optimized, has great relevance for
comprehending urban or regional patterns. These considerations do not,
however, preclude addressing systems through an aesthetic framework, as
we do here. This book highlights the conspicuous aspects of a system — the
points at which it can be understood as both a pattern of relationships and
experienced as such. The difference between the two approaches is that, in
large-scale networks, patterns are comprehended primarily through maps
and drawings, whereas in many of the examples shown in the following
chapters, the designers’ intention is to build an understanding of patterns
into the realm of experience beyond two-dimensional representations.
Following the latter approach, a landscape’s “ecological” or infrastructural
functions are seen in relation to, rather than in preference to, their
appearance and how they function as signs.26 Implicit in this approach to
patterns is the belief that sensory and aesthetic functions should play a
much larger role in defining an ecological ethos for landscape design, as
they did briefly in the 1980s and 1990s among theorists and landscape
architects, and even earlier, as seen for example in Halprin.27



21. Bruce Mau Design Inc., Petra Blaisse, Inside Outside; and Rem Koolhaas, Office for
Metropolitan Architecture, with Oleson Worland Architects, Tree City, Downsview Park,
Toronto, 1999. Site plan.



The emphasis on a landscape’s operational aspects over its formal
and expressive characteristics has not been limited to this recent
interpretation of systems thinking; it is also true of various approaches that
characterized landscape architecture in the 1970s and 1980s. We have
already compared McHarg’s adoption of a thermodynamic model for
describing systems with Halprin’s more open interpretation of cybernetics.
The range of interpretations of systems and science among designers is
broad, and their relevance should be understood within the context of
individual projects and circumstances; unfortunately, they are often
understood as dichotomous and incompatible approaches to landscape.
Although such clear divisions as those between art and science or between
qualitative and quantitative determinants are oversimplifications that exist
only in rhetoric, this dichotomizing logic is perpetuated and infiltrates our
field to this day, as other landscape scholars have noted. The landscape
architect Sylvia Crowe, for example, who later co-authored The Pattern of
Landscape (1988), defined landscape architecture in 1957 as a profession
that aims to mend the “breach between science and humanism, and between
aesthetics and technology” (emphasis added).28 Likewise, Margot Lystra
draws attention to the skirmish between Garrett Eckbo and Neil Porterfield
in 1969–1970 in which Eckbo criticized environmental design approaches
as suffering from “analysis paralysis,” whereas Porterfield chided spatial
designers as purveyors of “fantasy fatigue” who justified rearranging large
areas of land by claiming artistic license.29 Lystra quotes a similar statement
by McHarg, who claimed that ecology offered emancipation to landscape
architecture and that “the caprice and arbitrariness of ‘clever’ designs can
be dismissed forever.”30



22. Panjin Red Beach salt marsh, Liaoning. The multi-colored zones are plants of the genus
Suaeda, which turn vivid shades of red in autumn.

In The New Landscape in Art and Science (1956), György Kepes
cautioned against these distinctions, criticizing a perspective that, in his
view, devalued art by positing that an entity’s quantitative aspects are to be
trusted because they are “real,” whereas subjective and sensory experiences
are to be suspected. Kepes argued that this “leads quite logically to a value
judgment favorable to science and unfavorable to art.”31 On the contrary, the
two realms are inseparable. Interpreting systems thinking primarily in terms
of material and energy flows obscures the broader understanding of
ecological consciousness called for by Bateson, Crowe, Kepes, and others.
Patterns can bridge the divide between science and art by providing a link
between material and experiential realms.



> 23. Myvatn Lake in Iceland is the result of a lava eruption that occurred over 2,000 years
ago. These circular shaped pseudo craters resemble volcanic craters but lack a vent for magma.

Analytic Versus Applied Patterns, or “Fitness” Versus
“Flatness”

The above discussion has briefly sketched how systems thinking has been
broadly interpreted in landscape architecture. In this section, a comparison
between McHarg and Walker will help us to grasp more clearly how
patterns have been employed in the recent past and how the latest forms of
pattern both diverge from and build on these distinct approaches. Although
the ideological differences between McHarg and Walker are clear and their
practices are radically distinct, they share a key concern, in that an attention
to pattern is evident in the methodologies of both designers. The use of new
media can facilitate the recognition of connections between their two
approaches to pattern, enabling pattern-finding while also making possible
new kinds of pattern-forming.

McHarg developed a systems approach to land-use planning,
studying correlations among various extant landscape patterns using a



layered mapping technique, a precursor to digital Geographic Information
Systems (GIS). McHarg mapped each layer of a physical system, such as its
topography, vegetation, and built forms, onto a transparent sheet with
various tones. Each layer was drawn as a gradient from dark to light, with
dark representing the greatest degree of restrictions for a particular design
factor. To identify the best location for a road, for example, the topography
would be toned to show the steepest areas as dark gray and the flattest areas
as white, with the presumption that the flatter condition is more suitable for
a road. This process would be repeated for each individual layer of the
landscape, such as soil type, vegetation cover, and bodies of water. When
these transparent images were superimposed, the composite map “revealed”
the areas with the least amount of restrictions; that is, the areas on the map
with the least amount of cumulative tones were considered best suited for a
particular type of development. McHarg believed that his purportedly
objective mapping procedure would guide all designers to the same
outcomes and that the computer would facilitate this method. He declared
that the “computer will solve the command ‘show me those locations where
all or most propitious factors are located, and where all or most detrimental
factors are absent.’ ”32



24. Wallace, McHarg, Roberts, and Todd, Richmond Parkway Study, 1968–70. Mapping of
physiographic obstructions in order to determine road alignment.

The study of existing patterns as a means to direct new ones is
sensible for obvious reasons, especially when one is determining how best
to align land-use patterns with natural characteristics, as McHarg was
attempting to do. Although his mapping procedure produced ample
information, this information fell victim to conventional landscape imagery
and forms when translated into design proposals.33 McHarg failed to



construe what an exploration of patterns might mean for experiential or
spatial organization at specific sites, rather than only for land-use planning.







> 25-26. Ian McHarg, Delaware River Basin IV, Piedmont Upland Study, 1969–70. Base
topography map (left) and computer plot of agriculture suitability (right).

In contrast to McHarg’s layering method, which uses pattern-finding
and analysis to determine fitness for land use, Peter Walker’s layering
method overlaps multiple simple geometric patterns. Eschewing a purely
analytic approach, Walker turns instead to the tactics of gesture, seriality,
and flatness in order to make landscape visible as “the thing itself.”34

Concerned that design has become too dependent on analysis, Walker seeks
to articulate landscape’s constructed nature through the deployment of
visible patterns — for example, by layering planes of stone, grass, and
water using a technique of formal repetition. Walker and others who
promote this approach to patterning argue that it amplifies our ability to
read the landscape as an intentional fabrication rather than as benign
background, thereby prompting people to reflect on its significance. Critics,
however, argue that geometrical patterns are autonomous and therefore
unable to reflect the particulars of each site. For example, Marc Treib uses
the work of Walker, alone and in collaboration with Martha Schwartz, to
exemplify how patterns are limited to visual effects.35 Treib equates pattern-
making in landscape design with superficiality, maintaining that an
ecological approach is “deeper,” although by this term he is clearly not
referring to a McHargian ecological approach.36 Rather than using
“structure, space, and pattern as content,” Treib maintains that “deeper
works may result from using these vehicles to embody other types of
content, among them the understanding and judicious application of
ecological processes.”37 In this statement, Treib suggests that patterns might
be a vehicle for revealing landscape processes, but his argument generally
limits a pattern to that “which begins and ends as a flat surface.”38 As this
example demonstrates, the skepticism about designed surface patterns in
landscape architecture derives from the belief that these patterns reflect
excessive control over living matter. Uniformly ordered patterns are seen as
inadequate for the task of representing our current understanding of
landscapes as dynamic and fluctuating.



27. Peter Walker and Partners, Oyama Training Center, Japan, 1993.

28. Peter Walker and Partners, Hotel Kempinski, 1994.





29. Chia-hua Liu, 2006. Parametric model visualization using algorithms to explore plant
distribution and density based on slope, aspect, and soil type.

Patterns that Connect

As soon as people become aware that they contribute actively
to their own perception, they become much closer to the world
around them.39

— Peter Harries-Jones

Though patterns in landscape architecture have often been affiliated with
surface geometries or superficial applications, certain theorists have
recognized their broader significance.40 The main purpose of Simon Bell’s
comprehensive treatment in Landscape: Pattern, Perception and Process
(1999) is to examine the role of patterns at the scale of ecosystem
management.41 One of the primary theorizations of the association between
patterns and processes in landscapes has come through the field of
landscape ecology, which deals with flows and movement in relation to
spatial structure. Landscape ecologists catalogue landscape patterns into
spatial characteristics, such as small patches, large patches, and corridors.
They then correlate specific ecological attributes, such as species richness,
to those spatial characteristics in order to determine how to protect key
habitats and to direct development toward less ecologically significant
areas.42 Bell defends the importance of patterns in both functional and
aesthetic terms. He argues that land management procedures must fit the
landscape’s underlying structure — its given patterns — as well as address
the aesthetic dimensions of the human-made patterns that are superimposed
on that structure. Our book also aims to find links between pattern-finding
and pattern-forming, but we do so by looking primarily at projects that are
located in urbanized areas and are not part of large-scale managed
landscapes.

More akin to our exploration is the argument made by Anne
Whiston Spirn in her article, “The Poetics of City and Nature: Towards a
New Aesthetic for Urban Design” (1988). Spirn supports a view of ecology
that celebrates aesthetic, subjective engagement with natural processes by
considering ways in which these processes are incorporated into the design
of urban environments. Though Spirn does not address landscape pattern



directly, it is an important subtheme of her argument that she supports with
images of patterns produced by radio frequencies and planetary orbits,
among other sources. Spirn notes the importance of patterns formed by
natural processes and suggests that they are a potential source for design:
“Recent developments in mathematics and science afford new insights into
the geometry and aesthetics of form generated by dynamic processes, be
they natural or cultural, and point to new directions for design.”43

Furthermore, Spirn cites Gregory Bateson’s notion of “patterns that
connect” across time and scales, an idea of particular relevance because it
overcomes the dualism of seeing patterns in terms of their environmental
functions versus creating patterns for aesthetic reasons.44 Advances in
digital technology and imaging have augmented this potential significantly
since Spirn’s essay first appeared. With the development of parametric
software, computer-controlled tools such as those used for 3D milling and
printing, and access to geospatial technologies such as satellite imagery,
digital elevation models, and computer fluid dynamic (CFD) models, it is
possible to understand and imagine increasingly complex patterns.



30. PEG office of landscape + architecture, Philadelphia, 2015. Hydrodynamic simulation of a
portion of the Delaware River using Aquaveo SMS and Grasshopper.

Whether patterns are understood as emergent, analytical, or
compositional in nature, the various approaches outlined above all share a



similar ambition, which is to identify relationships between natural and
cultural domains. Patterns are vehicles for rendering processes
comprehensible; form, composition, and repetition are means by which
what is fluid and changing becomes perceptible. As Spirn notes,
recurrences are necessary because without them “time would be an
imperceptible, formless flow.”45 Likewise, Bateson scholar Peter Harries-
Jones states that it is difficult to understand change without a point of
reference; understanding “requires some form of sense or instrument which
will indicate patterns of both change and not-change.”46

Accordingly, we focus in this book on techniques that utilize formal
or temporal recurrences in order to convey environmental recurrences. In
doing so, we respond to Bateson’s assertion that it is “of prime importance
to have a conceptual system which will force us to see the ‘message’ (e.g.
the art object) as both itself internally patterned and itself a part of a larger
patterned universe.”47 Addressing both ends of the spectrum — the
perceptual and the material — is critical to developing an ecological
consciousness capable of overcoming the dualisms that have often plagued
discussions in landscape architecture since the discipline’s adoption of the
ecological mandate. As architectural historian Christopher Hight so
eloquently states:

[The] aesthetic is interwoven into the history of discourses of
the environment and the production of ecological concepts,
such that an ecological design ethic is not detachable from its
formal, graphic, and spatial concepts. This does not produce
harmony between Nature and Culture, but brings the inhuman
into the realm of our senses and sensation, and constructs
alternative assemblages between processes and forms.48

As the ideas and projects presented in the following chapters
demonstrate, patterns are one way to consider such alternative assemblages.
Patterns can link the ecological and infrastructural mandates placed on
landscapes without forsaking formal and perceptual coherence. This
approach follows in the footsteps of Bateson’s ecological episteme, which is
rooted in recursive communication that attempts to link the natural and
cultural realms.49



31. Mark Nystrom, Wind Process 2012.01.



Topological Patterns
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 



1. Photomicrography of fossilized stromatolite.



2. Satellite radar image of Keraf Suture, Sudan, 2009.
Buried beneath layers of sand, this Precambrian geologic feature was recently unearthed
through new imaging technology.

A topological description of a pattern is concerned not with
exact values of distances and angles but rather with the number
of connections.1



—A. L. Loeb

The pervasiveness of data and sensing technologies has led to an increased
ability to visualize the physical processes that give rise to identifiable
patterns in landscapes. Both visible and invisible characteristics are
catalogued and translated into pixels, points, and lines so that the
description of a terrain is no longer limited to mapping its spatial structure
or perceptible features alone; rather, the description also represents its
topological properties, which chart relationships among a variety of
processes that flow through the landscape.2 This chapter delineates two
kinds of topological patterns: divisible and accretive. Although the two are
not mutually exclusive, divisible patterns define the spatial structure of a
surface, such as its topography, whereas accretive patterns simulate
processes upon or near that surface, such as water flow. In computational
models, both divisible and accretive patterns are shaped as much by data as
by the direct manipulation of geometries. That is, many of the patterns
described in this chapter are indirectly structured and numerically informed
as much as they are directly drawn. They are generated by algorithms in
which one or more constraints, such as slope or distance, govern their entire
shape and organization. Consequently, patterns are imbued with quantitative
information in ways that were not previously possible. As both
“datascapes” and landscapes, these patterns are inseparable from the virtual
and physical milieus from which they arise.3

Typology (Things) and Topology (Relations)

The study and creation of patterns involves the transfer of organized
information from one medium to another.4 This transfer is aided by
procedure-based computer modeling, which facilitates recursive design
methods. Recursion is embedded in both computational techniques, where
sequences of operations are used as feedback loops, and the resultant forms,
i.e., patterns. Recursion provided the foundation of Gregory Bateson’s
ecological epistemology; he believed that, since the development of the
universe and of life is recursive, our methods and models should also be
recursive so that they will best reflect how communication happens. In the
natural world, for example, form is a process of differentiation that occurs
incrementally during an organism’s development instead of being



established from the outset.5 Differentiation takes place through the
relationships among the various parts in conjunction with the external
environmental forces that affect these relationships. Although the various
stages of development share common characteristics, the differences among
them are most significant, since they produce diversity of form. Thus, form
is an embodiment of difference. As architect Stan Allen summarizes,
“Differences of configuration, pattern, or shape make sense only when put
into play within a larger field of differences. Change is redefined as
difference overtime, and all form becomes relational, based on interval and
change.”6

3. Joshua Freese and Jieping Wang, 2016, Various spiral patterns traced through different step
functions. In each sample, the structure of the model remains constant,





4. Spiral pattern of sunflower.

5. MIT Media Lab, Illuminating Clay, 2004.
This technology uses open-source geospatial information to generate real-time analysis of
changes made to a terrain. These models combine the physical media of clay with
computational imagery. Physical changes made to the clay are captured, analyzed, and
projected back to the model’s surface.

Using morphogenetic processes in nature as an inspiration for
thinking about computational techniques in design, patterns can be
understood as relational and dynamic ways of organizing rather than static
ones.7 As Bateson explains:

We have been trained to think of patterns, with the exception of
those of music, as fixed affairs. It is easier and lazier that way
but, of course, all nonsense. In truth, the right way to begin to
think about the pattern which connects is to think of it as
primarily … a dance of interacting parts and only secondarily
pegged down by various sorts of physical limits.8

Computational models should have particular relevance for
landscape architecture, given the temporal and relational qualities inherent
in the landscape medium. Even though much has been written about the
importance of determining better ways to engage such qualities, there has



been little change in the analytical or representational techniques that
should accompany such a shift. The media used for design have changed
profoundly in the last fifteen years, yet few landscape architects have taken
up the challenge of investigating the potentials and limitations associated
with such changes. Apart from spatial analytics and GIS, digital media used
in landscape architecture have remained largely within the realm of two-
dimensional explorations that replicate manual drawing techniques, such as
mapping and montage.9 Even vector-based GIS software utilizes pre-
classified, two-dimensional geometric entities. This overreliance on two-
dimensional geometry and raster-based image making reinforces
typological thinking because the supporting design methods are based on
simple classifications, such as layering previously established shape files or
images. The intention behind, and the consequence of, classification is often
replication. This results in the reproduction of recognizable landscape types,
such as wetlands, and the uncritical transfer of elements from one place to
another without significant alteration or correlation with their specific
circumstances. The implicit assumption is that, if a landscape is drawn to
look similar to a type, it will behave accordingly. This limits pattern to its
common association as “a form or mode proposed for imitation.”10 In
contrast, understanding patterns topologically, through three-dimensional
computational models, liberates them from this restricted definition

Topology is the mathematical study of shapes and spaces that retain
properties of connectedness while undergoing continuous deformation, such
as curving and bending Topological patterns, therefore, comprise an ordered
array of such shapes and spaces in which all entities combine to create a
network. The etymology of topology derives from the Greek topos, “place,”
and logos, “speaking, discourse, treatise, doctrine, theory, science.”11 In
Latin, the term was analysis situs, which emphasizes the study of a
situation.12 In the late nineteenth to early twentieth century, topology
became identified within a branch of mathematics as the study of
continuity.13 In contrast to Euclidean geometry, topology describes
relationships among entities that remain unaltered through change.
Topological surfaces are formed by interconnected points and vectors rather
than by discrete coordinates, and by calculus and differential geometry (the
study of change) rather than by fixed geometric shapes (the study of
constants). In topology, metrics like length or area are not stable, yet the
connectivity among elements is preserved. For instance, the points in a bent



lattice will have different locations and distances between them (variances)
yet retain an equal degree of connection (invariance).14 Given that
landscape design involves the manipulation of interrelated surfaces and
materials that are bound to physical localities yet open to environmental
influences, topology is an apt framework for thinking about and working
with landscapes.15

6. A. L. Loeb, 1971. The top pair of drawings shows topologically equivalent patterns. The only
difference is that one is symmetrical (left) and the other is deformed.

7. A. L. Loeb, 1971. The bottom pair of drawings shows topologically different patterns. In the
left drawing, each segment (thick black line) has three points of connection at one end (itself
and two neighbors), whereas in the right drawing each segment has four points of connection at
one end. Also, the shapes that compose the pattern in the drawing on the left share six
neighboring shapes, while the pattern on the right has only four.

Facilitated by computational modeling, topological thinking in
design has expanded the means by which to engage in interactions with
both fixed and changing entities. All changes in topological space are
intensive, rather than discrete, because modifications made to any one
entity have a reciprocal effect on neighboring entities. Because they are not
restricted to quantitative analysis, such tools can open up the imagination
by offering a relational and time-dependent means for working with
landscape. For example, parametric models enable information such as
force, quantity, and direction of wind or water flow to be expressed as



related datasets. Changing the flow alters the profile, and vice versa. The
association between information and formation is therefore inherent in the
model, enabling it to incorporate both continuity and difference as
complementary properties. The presence of differences – local deviations in
intensity – elicits change. For that reason, patterns should be understood,
not as inert entities, but as events – as the “meeting-points of actions,” to
use György Kepes’s phrase.16 As a generative design tool, this type of
modeling fosters a shift from “thing-seeing” to pattern-seeing.17 Although
the tools for making this shift are relatively new, the agenda is not. The
tools have simply provided more integrated ways to cultivate recursive
design methods that can engage the complexity and mutability of the
“dance of interacting parts” that characterizes landscapes.





8. Marine stratocumulus clouds frequently form parallel rows, or “cloud streets,” along the
direction of wind flow. When the flow is interrupted by an obstacle such as an island, a series of
organized eddies can appear within the cloud layer downwind of the obstacle.

9. Leonardo da Vinci, A Deluge, c. 1517–18, black chalk on paper, 15.9cm × 20.3cm.

> 10. These multi-colored geological formations, located in China’s Gansu Province, are the
result of layers of sandstone, limestone, and minerals deposited during the Jurassic and
Tertiary periods



11. PEG office of landscape + architecture, 2015. Parametric software (Grasshopper) is used
for terrain analysis. Slope is shown as colored hachure lines (top) and aspect is shown as
colored circles (bottom).

Structuring Patterns

In order to design for movement, a whole new system of
conceptualizing must be undertaken. Our present systems of
design and planning are inevitably limited by our techniques of



conceptualizing and our methods of symbolizing ideas. We
know only how to delineate static objects, and so that is all that
we do.18

– Lawrence Halprin

On the largest and smallest scale, we find serial elements,
repetitive patterns. … And if we turn our eyes to the great
natural domains, periodicity expands to include the ocean
itself.19

– Hans Jenny

Lawrence Halprin’s work with notational drawings and Kepes and Hans
Jenny’s experiments with sound and vibration illustrate clearly how patterns
are a consequence of interactions.

Halprin developed a methodology with his wife Anna, a dancer,
which he published in 1969 in his book The RSVP Cycles: Creative
Processes in the Human Environment.20 With this methodology, he
endorsed a proto-computational approach to landscape design, maintaining
that time and movement, which are the invisible aspects of a work, are best
engaged through notational diagrams that celebrate patterns of process and
performance. The techniques developed by the Halprins drew directly from
performance art and cybernetics, two fields in which notation figures
prominently. Stan Allen outlines several key characteristics of notations, the
most relevant to this discussion being that they engage “invisibles” by
specifying relationships rather than objects, include time as a variable, and
work through differences rather than resemblances.21 This last point is
relevant to the aforementioned description of topology, where the emphasis
is on intensive difference and pattern rather than on pictorial image and
type. The notational language of The RSVP Cycles engages all of these
aspects, and it became Halprin’s means of advancing his notion of
performativity in design. The RSVP method, which employed what he
called “scores,” entailed the use of analog algorithmic processes. Scores
comprise diagrams and tables that produce a matrix of relations, and they
function as a tool for directing someone to carry out an activity based on a
set of instructions. The scores are not meant to produce predefined ends but
to initiate a course of action, and they are continually refined throughout the
decision-making process of a cycle.22 As landscape historian Margot Lystra



notes, the scores “operated as immersions into open systems. They evoked
shifting and unpredictable soundscapes and landscapes whose surprises
were understood, not as problems, but as sources of aesthetic inspiration
and delight.”23 The scores, though open, were not random or arbitrary.
Rather, they evolved through very explicit procedures orchestrated by the
designer.24

12. Lawrence Halprin, Overhoff-Halprin fountain, 1962 World’s Fair, Seattle. The score
choreographs various water effects produced by water pressure and quantity, wind, nozzle
configuration, and timing of water sprays

13. Overhoff-Halprin fountain, photograph



The inclusion of metrical, numerical, and textual data in the scores
transformed common graphic descriptions into notational instructions for
realizing new arrangements in time and space. Instead of describing a
specific object through the immediacy of pictorial imagery or the
conventions of orthographic drawing, the scores specified movement
patterns among different elements or agents, which were invoked through
the abstraction of alphanumeric figures. They served as a method to
uncover and produce conditions that could not be imagined using standard
drawing techniques. Lystra, writing about the representational differences
between McHarg’s and Halprin’s interpretations of cybernetics, observes
that “it is through drawing practices that designers enact specific
relationships between themselves and the landscapes they draw.
Accordingly, drawing methods determine the very nature of [the]
relationship between designer and landscape [which,] in turn, alters the
characters, qualities, and capacities of the landscape that is depicted,
designed, and constructed.”25

Although the thinking that formed the basis of The RSVP Cycles
enabled Halprin to achieve some remarkable projects, the advantage of such
notational methods can also be a limitation, since the drawings lack specific
links to the dimensions of a surface or form. Although the design process is
recursive, the diagrams themselves do not necessarily produce the
subsequent form of a project. Nevertheless, the algorithmic method
produces results through the orchestration of a sequence of events in time,
thereby acting as an analog to the generative rules of computational models.

14. György Kepes, Flame Orchard, 1972, sound-animated gas flames

Kepes’s experiments with fire and sound and Hans Jenny’s work
with sand and sound are particularly salient from the perspective of



computation in relation to physical processes. Kepes and Jenny both
explored wave phenomena by looking at the relationship between acoustics
and pattern. Their work demonstrates the role of forces in shaping matter
into dynamic but ordered formations, using vibration to produce a form of
patterning that is continuous yet differentiated from its milieu. Rather than
stable figures that resist external influence, these patterns are characterized
by a high degree of flux arising from slight modifications of the
relationships among very few elements. For example, Kepes’s Flame
Orchard (1971), created in collaboration with another artist, a physicist, and
a composer, incorporated a metal container with a hollow cavity within
which gas was introduced.26 Holes drilled in the container’s top allowed gas
to rise above its surface and become ignited, and variations in the shapes of
the flames were produced by varying the sound within the chamber via a
speaker. Similarly, Jenny investigated the relationship between patterns and
frequency by covering metal plates with sand and then introducing
vibration to the plates. This produced very distinct patterns that transitioned
from one fungible figure into another. Each pattern gave rise to new
patterns. As Jenny stated, “At one moment a pattern is closed and separate;
at another the same element is open and linked up with its environment.”27

This form of dynamic patterning is conditional upon motion, stable at some
times and open at others.

Analogously to Halprin’s scores, the processes by which Kepes and
Jenny produced patterns involved the orchestration of a sequence of events
in time. These processes act as analogs to the generative rules of procedure-
based computer models. The experiments demonstrate that patterning is a
general property of complex systems, forming orderly arrays based on
simple rules and local interactions. Similarly, the structures that underlie
digital media are repetitive processes laden with patterns — procedural
repetitions such as copy, array, and scale. Points, lines, and surfaces are
rudimentarily defined and then progressively altered by adjusting their
values and variables. Through a process of iteration and recursion,
computational modeling enables the creation of highly complex topological
patterns that are designed in response to multiple and overlapping
organizational, environmental, and experiential criteria. Accordingly, the
ways in which information and formation relate to each other are
comparable in topological and natural patterns.28





15. Hans Jenny, 1967, steel plate and sand
The sporadic figures are a product of changes in the environment, which are produced through
the presence of vibration at different frequencies. All states of formation and transformation in
the patterns are indications of the feedback among its constituent elements: material (sand
grain size), force (wave length produced by varying frequency), and field (the plate shape and
size upon which the sand is placed).

16. Étienne-Jules Marey. Study: High Jump, 1886, chronophotograph

17. PEG office of landscape + architecture, 2012
Hachures became outmoded with the invention of contours; however, contemporary surface
descriptions using hachures are reemerging today through digital media. Unlike the contour,
hachure drawings express the qualitative impression of a terrain. This physical model
represents both water quantity (by length) and quality (by thickness).

Divisible Patterns

[M]any natural patterns result from mathematical analogies and
equivalences in the rules governing their formation.29

— Philip Ball

As discussed in the introductory chapter, conspicuous patterning in
landscape architecture has often been characterized as antithetical to
process, though closer examination indicates that patterning is in fact a
form of information that is both guided by and expressive of processes.
With this definition in mind, the projects described below are characterized
by two types of morphology — divisible and accretive — that are
distinguished by how patterns are used to analyze and structure
relationships.



Divisible patterns are typically composed of a network of polygons
that define topological surfaces, such as those found in the land. These
networks are created by the continuous joining of one or more geometric
shapes, such as rectangles, triangles, and hexagons, resulting in such
tessellated structures as meshes, triangulated irregular networks (TINs), or
Voronoi diagrams. These tessellations are commonly used in digital terrain
modeling and have been widely explored as a way to generate site
organizations based on data points. Computational models do not have to be
patterned in their structure if they are not created through an orderly array
of shapes; however, using an orderly array of points or shapes to create
topological surfaces means that the surfaces are composed of networks,
which are inherently relational. In this way, surfaces are formed by first
choosing at least three points of geospatial data (e.g., spot elevations) drawn
from field surveys or remote surveying methods. This information is then
used to define the network boundary, polygon shape, and resolution (i.e.,
the size and density of the polygon).



18. Jing Guo, 2014. Computer-generated flow model, laser-etched on stacked sheets of acrylic.



19. Freeland Buck, Spiral Tessellation, 2011.



20. Edwin Lam and Sean Stevenson, Prophylactic Landscape, 2011. A series of drawings
exploring different water flow volumes across a faceted ground surface. The red areas
represent low points where the greatest volume of water would collect.

In contrast to scaled drawings, which are uniform across the full
area covered (for instance through the use of regular increments of contour
lines on a map), computational models do not have a fixed scale or
hierarchy of information.30 Rather, these models can incorporate multiple
scales of information simultaneously while remaining continuous. Thus, for
example, after the initial network resolution is set to the appropriate scale of
study, it can be further subdivided in order to alter parts of the network
selectively and thereby provide more or less detail about its surface. Given
that networks are systemic because their entities are interconnected,
patterns can be refined iteratively and incrementally in response to a host of
specific design objectives and site contingencies, including slope, drainage,
or sun angle. Because landscapes can simultaneously exhibit high levels of
diversity and of spatial and material continuity, the introduction of more
nuanced criteria enables the production of higher levels of “fitness” in the
analysis and creation of patterns. GIS layers, by contrast, are all of the same
scale and therefore do not vary with respect to the “content” of different
kinds of information. A computational model can also be distinguished
from a collage, which is multi-scalar and multi-informational yet
discontinuous in its structure.



21. Carlos Ferrater, Bet Figueras, and José Luís Canosa, Barcelona Botanical Garden, 2007.

22. Barcelona Botanical Garden.
23. TIN of the Barcelona Botanical Garden site.



24. Plasma Studio and Ground Lab, Xi’an International Horticultural Expo, 2011.

Two recent projects that exhibit the potential of topological patterns
to adapt to a range of scales and conditions are the 2007 Barcelona
Botanical Garden by Carlos Ferrater and Bet Figueras and Plasma
Studio/Ground Lab’s Flowing Gardens master plan for the 2011 Xi’an
International Horticultural Expo. Although both projects occupy former
industrial sites in dense urban areas and both use TINs, they differ in the
manner in which the designers deploy patterning to exploit and accentuate
their respective sites and programs. Whereas the Barcelona Botanical
Garden is located on a steep hillside, Flowing Gardens is on a gradually
sloping site adjoining Guangyun Lake. The design of the Barcelona garden
is intensely sectional, accentuating the extant topography, and is multi-
directional in structure on the macro scale of the site; the Flowing Gardens,
by contrast, emphasizes a central, directed movement through the site from
the entrance to the lake. The botanical garden uses the faceted network
(TIN) to structure elements that simultaneously complement and contrast
with the steeply sloped site, while the organizing geometry of Flowing
Gardens zigzags across the site following the contours of the existing
topography, which produces more uniform gradients of elevation change, a
quality suggested by the project’s name. The experiential difference
between the two projects seems to be one of moving in the terrain in
Barcelona but moving on it and with it in Xi’an.



Plasma Studio/Ground Lab’s use of divisible patterning for both site
and building organization deftly blends architecture and landscape within a
seamless geometric continuum. Geometric repetition produces a clear and
coherent spatial identity while accommodating the diversity of pavilion
styles inherent in exposition programs. This approach clearly demonstrates
how patterning can be used to challenge and destabilize such normative
disciplinary categories as architecture and landscape architecture. Its
efficacy does not, however, assert the same transformative potency in the
landscape itself, either spatially or materially. The planting, for instance,
consists primarily of large planar figures filled with monocultures. This
arrangement perhaps reaffirms Marc Treib’s criticism of how patterning has
been employed in designed landscapes. Introducing variety in both the
composition and plant species, based on aspect or slope, for instance, could
have further invigorated the pattern by creating a broader array of effects
and forms of horticultural display, such as the temporal patterns of bloom
periods or differing growth rates. Nevertheless, Flowing Gardens
persuasively depicts the formal and functional adaptability of topological
patterns.

The design of the Barcelona Botanical Garden reflects the pliable
nature of topological patterns that locally adapt and diversify based on
formal and functional needs without compromising the identity of the
system as a whole; the project thus has aesthetic coherence without being
homogenous. The topological patterns of the digital model heighten the
topographic engagement with the ground. Ferrater and Figueras created a
series of alterations among crowns, crevices, and coplanar surfaces that
selectively follow or diverge from the extant contours. Through this
forming process, they refined and evaluated the TIN network iteratively to
minimize earth-moving expenses and to balance cut and fill soil volumes.
They honed the pattern further based on the slope and solar aspects of the
selected plant communities in order to mimic the growing conditions of the
plants’ native habitats.31 Ferrater and Figueras subsequently adapted their
design to incorporate the irrigation demands and drainage of these planted
microclimates, moving from drier uplands to wetter lowlands. The visitor’s
movement is guided on paths that follow the faceted network across and
against the slope of the hillside, which provides either cuts for seating
niches or projections for raised outlooks. In this sense, faceting is
performative in both utilitarian and aesthetic ways, transcending merely



functional requirements and becoming inextricably embedded in both the
form and experience of the garden in relation to its situation. As this
example shows, the recursive layering of information can produce a pattern
that feels derived from rather than applied to its site.

Accretive Patterns

Magnitude and direction are interrelated; together, they set the
stage for the emergence of something new. A sufficient
increase or decrease in magnitude brings a pattern to its limit,
to the line of demarcation which closes it and opens up another
pattern.32

— György Kepes

Accretive patterns offer a way to visualize environmental factors that elude
such conventional surface descriptions as the use of contour lines to
describe topography. They are used to simulate behaviors within
atmospheres or surfaces, such as air or hydrological flows. Because
accretive patterns are typically constituted by aggregations of points or
lines, they are well suited to depict aspects of the landscape or environment
that involve gradients, tones, or transitions arising from such forces as
direction, intensity, and duration. In contrast to networks of divisible
patterns, these forces are not easily represented by shape because they
describe movements, transformations, and actions, and are thus better
represented by fields of intensity that then guide or inform how shapes are
inscribed within these fields. In other words, the geometric structure of a
surface is not defined at the outset, as it is in selecting a divisible pattern
based on a TIN or Voronoi diagram. Instead, the selection of a geometric
structure is predicated upon what is considered the most appropriate
organization for augmenting flows, and on the qualities that its connections
and directions would enable. For example, a branching structure would lead
to very different outcomes than a spiral structure. Furthermore, because
accretive patterns deal with movement and change, they can be mapped
over different time frames, thereby revealing other patterns through
comparative analysis, such as how concentrations of air particulates differ
based on seasonal wind direction and temperature.



25. PEG office of landscape + architecture, Biscayne Bay, Miami, 2012. Water and air flow
composite simulations (top row). Tessellated areas show zones of highest turbulence (bottom
row).



26–27 Elise McCurley, Leeju Kang, Chris Arth, Gliding Networks, Philadelphia, 2014.
A series of kites anchored in the water register changing air and water patterns in the
Delaware River.

A high degree of feedback between pattern-finding and pattern-
forming occurs when one works with accretive patterns. Modeling various
states requires the selection of one or more parameters that simulate real-
world behaviors or attributes. In Edaphic Effects, for example, we (PEG
office of landscape + architecture) used a series of hydrodynamic
simulations to study the implications of water flow across a site. The
purpose of this project was to design an area for storm-water infiltration
using customized geo-cells, which are at- or sub-grade three-dimensional
structures used for water infiltration and soil stabilization. Beginning with
the existing topography and estimated rainfall quantities, a series of
parametric models was used to visualize different runoff and collection
patterns by adjusting slope-to-depth ratios to guide and collect water. These
visualizations were in turn used to test various configu-rations that
simultaneously related the overall form of the topography to the distribution
of the geo-cells that composed its surface. More specifically, changes in the
profile of the topography affected the flow pattern, which in turn altered the



density and size of the geo-cells and the ratio of grass to gravel infill. The
variation expressed on the surface conveys the processes that underlie it.

A similar approach to generating organization based on modeling
environmental factors can be seen in Catherine Mosbach and Philippe
Rahm’s Phase Shifts Park in Taichung, Taiwan. Their analysis of unseen
influences, such as humidity, wind, and pollution, provided the basis for the
subsequent development of the park’s overall structure as well as for
individual elements and fixtures within it. Their intent was to take
advantage of and intensify the distinction between higher, drier, breezier
areas and lower, wetter, more stagnant ones. Using meteorological data and
computational fluid dynamic simulations, they located the coldest, driest,
and cleanest areas of the site, represented through a series of flow and
gradient patterns. They then used these patterns to devise topographic,
planting, and mechanical means of altering the extant climatic patterns into
distinct microclimates. For example, they used a heat map, based on the
northeast wind that delivers cooler air, to determine the locations where
they would place heat-reducing devices such as atomizers and
dehumidifiers. The areas least affected by the breezes were selected for the
placement of water collection basins in order to make these areas more
humid, thereby increasing the contrast between highlands and lowlands. In
this example, perceptible patterns are not locatable in geometry or form per
se but result from the increased contrast among temperature and humidity
zones. Subtly changing environmental shifts of pollution levels, humidity,
and heat are rendered more palpable through the repetition, location, and
groupings of follies. Through such technological extensions, these
differences can be sensed as thresholds.





28. PEG office of landscape + architecture, Edaphic Effects, Philadelphia, 2011.
Simulations testing water flow as a product of slope and water quantity (top row). The plusses
show points of flow convergence (bottom row). Their quantity and distribution were used to
determine geo-cell size.

The two approaches to modeling outlined here — divisible and
accretive — do not exclude geospatial analysis. In Edaphic Effects, for
example, we used GIS to prioritize site selection at the urban scale and then
coupled this information with the flow visualizations at the site scale. This
approach is similar to the nested scales of information that Nicholas de
Monchaux used in Local Code: Real Estates, in which he applied GIS
mapping for initial site selection and parametric tools to produce site-
specific variations. Using databases from GIS, Google, and other web-
based sources, de Monchaux selected 525 parcels from the city of San
Francisco’s stock of vacant land based on their potential to capture
stormwater and reduce the heat-island effect. After site selection, he
analyzed the characteristics of each site, including wind speed, hydrology,
and existing vegetation, using place-based environmental models. The
information derived from this analysis was then parametrically modeled to
determine the location and relative proportion of paths, trees, and landforms
desired to augment the environmental performance of each site. The
project’s overall aim was to construct a network of “reparative”
interventions out of small, discontinuous sites that, in aggregate, could
create larger environmental benefits.33



29. Edaphic Effects. Geo-cell pattern on surface of infiltration area.

Although de Monchaux states that Local Code would provide a
framework for use by community stakeholders, the model incorporates only
quantifiable criteria. This problem-solving approach could result in the
codification of a kit-of-parts, resulting in homogeneity among sites rather
than opening up opportunities by running multiple scenarios, in a process
that would be more akin to Halprin’s search for aesthetic inspiration. The
risk is that the method could become aligned with McHarg’s narrow belief
that, with one model and the punch of a button, the computer could account
for all design variables. Still, the approach used in Local Code is useful for
diversifying approaches to current vacant land programs, which typically
impose a single design solution on all sites. Local Code is conceived of as a
network of regional “green infrastructure” that is differentiated at a local
scale. As such, the project exhibits the potential to combine geospatial and
parametric tools, thereby linking the processes of pattern-finding and
pattern-forming by bridging scales that are too often addressed
independently.



30. Philippe Rahm and Catherine Mosbach, Phase Shifts Park, Taichung, Taiwan, 2012–15.
Computational fluid dynamic (CFD) simulations were used to map the distribution and
concentration of pollution, heat, and humidity in the existing site. These simulations were used
to establish a spatial framework of microclimatic gradients.



31. Phase Shifts Park. Microclimate zones and topography derived from CFD simulations.

Conclusion: From Things to Patterns

Leading us away from the system of fixed things, and toward
the system of spatio-temporal patterns, the newly revealed
visible world brings us to the threshold of a new vision.34



— György Kepes

The topological patterns highlighted in this chapter point the way
toward design methods that link process and organization, information and
formation. Patterns are the transfer of organized information from one
medium to another, including information that is not immediately
detectable. They are the “surface” expression of underlying interactions and
movements. Patterns are both physical and representational; they contain
both organization and “image.” They belong to a particular place because
they are derived from localized information, yet they are also distinct from
their milieu owing to their legibility.

The repetition inherent in patterns refers not only to the feedback
processes intrinsic to natural or computational systems but also to
experience. As Peter Harries-Jones argues, “If all is flux, and everything is
changing and nothing remains the same, then it is difficult for the observers,
who are also changing, to construct any point of reference.”35 Patterns can
be recognized by comparing repetitive events occurring over time so as to
gain an awareness of change versus lack of change. Spans of time or space
between occurrences — temporal gaps — are central to the notion of
behavioral patterns, which is the topic of the next chapter. As with
topological patterns, the modes of visualization employed are intended to
facilitate the recognition of difference — a shift from seeing things to
seeing patterns in the dance among interacting parts.



32. Nicholas de Monchaux, Local Code: Real Estates, San Francisco, 2011.
Sampling of vacant sites with proposed transformations.
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1. György Kepes, Fluid Forms, 1944, high speed photograph, 10" × 8".



2. Satellite image of artificial light across the continental United States.
The Visible Infrared Imaging Radiometer Suite (VIIRS) optical system enables the detection of
dim signals at night by isolating the green to near-infrared wavelengths.

3. Claudia Mitchell is the first person to receive a mind-controlled bionic arm (2006).

Behavioral patterns are relevant for thinking about relationships among
entities separated in time and space. Though some of the topological
patterns in the previous chapter describe behaviors, those examples were
confined to the organization of bounded sites and contiguous terrain. By
contrast, the behavioral patterns depicted in this chapter do not have an
identifiable location.1 This makes them especially pertinent for describing
phenomena whose boundaries are mutable and where distinctions among



“individual” entities are physicallyor conceptually unsettled. For example,
on a macro scale, environmental patterns such as those pertaining to ozone
depletion or global warming are not directly experienced owing to their
remote, intangible, and dispersive nature; similarly, on a micro scale, the
genetic engineering of crops, drugs, and animals has made the distinction
between technology and biology increasingly difficult to maintain.
Categorizations such as nature–culture, body–environment, and human–
nonhuman are no longer tenable for both philosophical and material
reasons. As a result, the conceptual framework of system and environment
has replaced the categorical division of nature and culture.2 Because
patterns are relational, they are conducive to this reformulation; patterns
perform systemically rather than categorically. Behavioral patterns, in
particular, bridge scales by linking the behavior of physical systems or
beings, such as energy or animals, to abstract systems, such as information
expressed as digital signs. In other words, behavioral patterns are made
visible through information and communication technologies that mediate
between material processes and our perception of these processes.

The contemporary projects in this chapter share a conceptual lineage
with mid-twentieth-century art practices, specifically those influenced by
systems thinking and cybernetics in the period from the 1950s through the
1970s. As discussed in the introduction, there has been a recent resurgence
in interest among art historians in these topics and the era of their
emergence, several of whom have noted that systems thinking suffuses the
art world today.3 It is beyond the scope of the present discussion to describe
the many interpretations of systems thinking by the artists of that era, or by
contemporary artists and historians who have traced its continuing
influence, but several points regarding the impact of systems thinking on art
are relevant to our argument.4 First, systems-based art is not medium-
specific, although electronic media such as film, video, computers, and
other digital devices often play a primary role in it. Second, whereas some
artists and designers have experimented with the notion of autonomous
systems, whereby an “authorless” art is produced without any apparent
concern for a perceiving subject, many others challenge this notion by
involving participants directly in the work in such ways that their
participation changes the outcome or effect.5 Lastly, because systems are
understood as the “crossover rubric between natural and artificial worlds,”
systems thinking is fundamentally cross-disciplinary and can foster



intersections among art, design, the life sciences, and engineering.6 We will
present some brief examples of mid-century art as essential background for
our elucidation of how cybernetics and systems thinking remains present in
contemporary work.

4. Walter De Maria, The Lightning Field, 1977, long-term installation, Quemado, New Mexico.
© The Estate of Walter De Maria. Courtesy Dia Art Foundation, New York. Photo: John Cliett.
An array of 400 stainless steel poles arranged in a one kilometer by one mile grid mark the vast
landscape and act as lightning attractors for severe late summer storms that are endemic to this
landscape. An early precedent for the use of technological features to mark environmental
patterns, this sculpture was conceived at a time during which energy, systems, and energy-
based approaches to ecology were becoming prominent themes in art practices.

The Cybernetic Influence

Cybernetics is the study of control and communication in systems. Systems
theory focuses on the elements and structure that define a system, and
cybernetics focuses on how a system functions.7 As noted in the
introduction, cybernetics refers to self-regulating feedback loops, whereby
an action or event triggers a change that is fed back into the system, thereby
causing a change in the system, and so on in a recursive manner.

Throughout the 1960s, the Massachusetts Institute of Technology
(MIT) was a significant locus for a group of scientists and artists invested in
systems thinking. Cybernetics founder Norbert Wiener was a mathematics
professor there from 1919 to 1960;8 artist György Kepes founded the Center



for Advanced Visual Studies (CAVS), which would become a vehicle for
collaboration among artists, architects, planners, scientists, and humanists,
in 1967;9 art critic Jack Burnham, who wrote the influential essay “Systems
Esthetics” (1968), was a fellow at CAVS in 1969; and cyberneticist Gordon
Pask was, in the 1970s, part of Nicholas Negroponte’s Architecture
Machine Group, which later became the MIT Media Lab. Two landmark
exhibits introduced elsewhere around the close of the decade highlighted
systems in art: Cybernetic Serendipity: The Computer and the Arts
(London, 1968) and Burnham’s Software, Information Technology: Its New
Meaning for Art (New York, 1970), which was staged during the year after
his fellow-ship at CAVS.10 Rather than concentrating on individual objects
per se, the works shown in these exhibits focused on feedback and
communication among objects and their environments, often emphasizing
the external conditions of a piece, such as people interfacing with it.11

5. Gordon Pask, Colloquy of Mobiles, ICA London, 1968.

6. Philip Beesley, Hylozoic Ground, 2010.



The Hylozoic series resemble life-like entities — an amalgam of creatures that seem both alien
and familiar. Constructed using geotextiles embedded with microprocessors and sensors that
activate chemical reactions in response to motion, the installations appear to breathe and their
feather-like appendages stroke visitors and track their movements.

To give one example, Pask’s Colloquy of Mobiles, which was
exhibited in Cybernetic Serendipity, consisted of five mobiles that
interacted with each other through mirrors and flashlights. Light beams
from “male” mobiles were aimed at rotating mirrors in “female” mobiles;
when the light struck a mirror, it was reflected back to sensors near the male
mobile, which briefly locked the mobiles together in equilibrium.12

Exhibition visitors were given mirrors and lights to participate in this
feedback loop, disrupt the “autonomy” of the mobiles, and thereby
participate in a dance of humans and machines.13

Though the exhibition was largely lauded at the time of its opening,
some warned of its acritical nature, noting that the curatorial position
seemed to be concerned primarily with the celebration of technological
developments that verged on entertainment and spectacle rather than
considering the broader human potential or perils of such developments.14

Irrespective of the inclusion of public participation in works of art, some
historians have recently argued that the American art scene was
characterized by an increasing positivism during the 1960s.15 Even a project
such as Fun Palace, conceived in 1961, could be seen in this light. For this
work, Pask and his collaborators, architect Cedric Price and theater director
Joan Littlefield, were interested in temporality, indeterminacy, and
maximizing flexibility — ideas very pertinent to contemporary systems
thinking. They believed that, because users could determine the building’s
configuration via movable walls, plat-forms, and escalators, the building
would, in turn, “learn” users’ patterns and continuously adapt to them.
There was, however, a contradiction in this desire to anticipate behavior. As
Pask’s diagram of the project illustrates, “unmodified people” enter the
building and “modified” people exit. The machine learned from their
actions, so as to become increasingly efficient through cycles of prediction
and evaluation. Though Price saw the project as a means to empower
individuals to create their own environment, Pask’s approach suggests a
social-control machine that would evolve into a configuration to produce
maximum happiness (i.e., modified people).16 Furthermore, Burnham, who
coined the phrase “systems aesthetics,” came to question systems thinking
and its emphasis on control. In 1974, he stated that “In terms of practical



application, its utilitarianism and obsession with efficiency leave much
about organic relationships misunderstood. Ultimately systems theory may
be another attempt by science to resist the emotional pain and ambiguity
that remain an unavoidable aspect of life.”17 The apprehension about
whether systems thinking and information technologies represent increased
mechanization and control of people and environments, or whether they
facilitate individual agency that can challenge such control, remains with us
today, as the answer depends on who has control and for what ends.

7. Cedric Price, Inter-Action Centre, 1977. Black ink, graphite and adhesive screentone sheet on
paper, 28.1cm × 60.1cm.
Similar to Fun Palace, this project explored themes of indeterminacy, flexibility, temporality,
and the merging of architecture and information technologies.



8. Howard T. Odum, 1971.

9. ecoLogicStudio, METAfolly, 2013. Rendering.
Constructed from waste material (recycled plastic panels, salvaged speakers from greeting card
electronics, and LEDs), this folly uses information technology to remix virtual sounds with the
real-time sounds and movements of people and animals interacting with the folly. This
promiscuous interplay between real and virtual entities both fosters and disrupts
communication between the technological and the living.

10. METAfolly. Detail.

Notwithstanding this concern, Burnham’s initial conception of
systems aesthetics holds great potential for systems thinking beyond
problem solving and control, and his early statements remain relevant
today. In 1968, he declared that “The systems approach goes beyond a
concern with staged environments and happenings; it deals in a
revolutionary fashion with the larger problem of boundary concepts”
(emphasis added).18 Burnham later explained that he was interested in work
that “attempt[ed] to produce aesthetic sensations without the intervening
‘object.’”19 This conception of boundary without object is central to
understanding behavioral patterns. In such patterns, boundaries are not



stable lines of demarcation, but are spatially, temporally, materially, and
conceptually malleable.



11. Olafur Eliasson, The Weather Project, Tate Modern, London, 2003. Monofrequency lights,
projection foil, haze machines, mirror foil, aluminum, scaffolding, 26.7m × 22.3m × 155.44m.

12. Sean Lally/Weathers, Vatnsmýri Urban Planning, Reykjavík, 2007.
Drawing on the geothermal resources endemic to the region, this proposal uses heat as a design
medium. By strategically funneling underground thermal energy to the surface, a series of
connected microclimates could extend outdoor activity in colder months. The shifting patterns
of activity are a register of the invisible heat field buried deep beneath the surface.

Boundary Concepts

One important reason for the recent resurgence of interest in systems
thinking within art and design is the rapid expansion of digital technologies,
including ever-increasing data collec-tion capacity, the development of
visualization software, and progressively greater computer power. These
advances have paralleled major theoretical transformations in terms of how
we understand ourselves in relation to our environment. Whereas early
cybernetics relied on a machine model of nature, with humans looking in
from outside, today we see a range of narratives and terminologies that run
counter to this division. These narratives concern the flows and
accumulations in which we are entangled but of which we are often
unaware owing to the microscopic and macroscopic scales at which they
take place and the temporal spans within which they occur Descriptions of
the relation between organism and environment have expanded beyond
local or discrete entities. We have seen a shift away from characterizing
humans as unique and individual organisms and toward understanding our
confraternity with and dependence on other beings, including the trillions of



organisms that live in and on our bodies. There is even an impetus to grant
legal personhood to nonhuman primates. Visual and textual languages are
emerging to describe these conditions, such as the now-prevalent term
“Anthropocene,” which was conceived to designate a new geological epoch
in which human activities are the greatest force of environmental change.20

Additionally, such concepts as “post-humanism,” “species thinking,”
“agents,” “assemblages,” and “hyperobjects” have been coined or used to
describe these conditions and environments.21

13. Diller, Scofidio + Renfro, Blur Building, Yverdon-les-Bains, Switzerland, 2002.
Built for the Swiss Expo, the building’s “façade” is a continually shifting cloud that is
responsive to its environment. Mist envelops the scaffold as water is drawn from the lake
through pressurized nozzles that are regulated in response to temperature, humidity, and wind
speed. The designers intended for visitors to wear “braincoats” that would match visitor
information so that a colored blush would appear on the coat as visitors with similar interests
came near each other. Cary Wolfe describes this project as a brilliant example of a system-
environment reformulation owing to its “unstable form” and refusal to produce a fixed image.
Similarly, the designers hoped to challenge the expectation that technological displays, which
are endemic to Expos, be used in the name of efficiency and use them instead for indeterminate
effects.

These concepts address relationships and behaviors among multiple
entities, particularly those having to do with human–nonhuman relations
and nature–culture definitions. Bruno Latour, for example, asks why we



tend to speak of “cultures” in the plural but “nature” in the singular and
calls for art practices to help us conceive of hybrid natures–cultures that can
define ecological thinking for today.22 Philosopher Timothy Morton argues
that the nature–culture dialectic is based on reconciliation with a nature that
does not, and perhaps never did, exist; he suggests that it would be better to
imagine “ecology without a concept of the natural.”23 Philosopher Cary
Wolfe reinforces these critiques, stating that “the environment is not simply
‘given’ (that would land us back into a thinly disguised concept of nature in
the traditional sense) but is in a crucial sense produced.”24 To understand
behavioral patterns through a system–environment framework, we must not
define the concept of environment generally or singularly, despite the
importance of pleas to “save the environment”; rather, we must recognize
the presence of many environments, each described through a particular
frame of reference, which means that each is demarcated by a different set
of boundary conditions.

Such conditions can be made evident through particular modes of
representation, including language. As media theorist Marshall McLuhan
argued, new media are new environments, and the artist’s role includes
using such media to create what he termed “anti-environments.”25 He
reasoned that we cannot perceive an environment until we create another
one with which to conscribe it. In a prescient 1967 statement, McLuhan
theorized that artists would create anti-environments on a planetary scale:

If the planet itself has thus become the content of a new space
created by its satellites, and its electronic extensions, if the
planet has become the content and not the environment, then
we can confidently expect to see the next few decades devoted
to turning the planet into an art form. We will caress and shape
and pattern every facet, every contour of this planet as if it
were a work of art, just as surely as we have put a new
environment around it. I think the computer is admirably suited
to the artistic programming of such an environment.26



14. NASA orbital debris simulations, 1960–2010, demonstrate the tremendous increase in the
amount of orbital debris.
Ninety-five percent of objects circling the Earth are non-functional satellites.



15. Stills taken from NASA’s GEOS-5 “Nature Run” computer model, which captures how
carbon dioxide circulates around the globe over one year. The simulation illustrates both the
dispersion of greenhouse gases from their source and the dramatic shift in carbon dioxide levels
caused by seasonal vegetation change.



The realization of this statement is evident in the various mappings
of global phenomena that we see today — tracking the flow of goods,
carbon dioxide concentration, weather, or air traffic — many of which are
drawn to show temporal changes and patterns that are not otherwise visible.
Thus, a key aspect of these types of patterns is that they cannot be seen by
the human eye but only through a technological medium, specifically
information technologies that use such devices as motion and heat sensors
and satellites to capture data that are then translated into legible patterns.

The extent to which sensing and digital devices have permeated our
world may have been underestimated by even the most ardent supporters of
early computer technology, though systems art was never limited to any



particular techno-logy; its focus was instead on using various apparatuses to
discover new patterns. Kepes was the most ardent champion of the potential
of optical and data technologies to create a new visual language that could
bring together art and science. He believed that instruments such as remote
sensors and data monitors could be used to convey knowledge about
pollution and other environmental conditions to the urban populace, thereby
revealing aspects of the environment that would otherwise remain hidden.
He argued that data from multiple sources could be combined to make
visible “the changing characteristics of the environmental ‘common’” and
that such a display “could be instrumental in developing a civic
consciousness of problems that concern everyone.”27 Kepes hoped that new
technologies would be used imaginatively to develop an “ecological
consciousness,” in part through an artistic exploration of patterns and
processes.28 The main thrust of Kepes’s argument in The New Landscape
(1956) as well as his introduction to Arts of the Environment, “Art and
Ecological Consciousness” (1972), was to exploit technologies for their
ability to reveal patterns across scales. In the earlier book, Kepes stated, “In
a sequence from the very large to the very small, a world of sense patterns,
is projected which contains spatial and temporal structures different from
anything to which men are accustomed.”29

Cutting-edge technologies that were unavailable to Kepes sixty
years ago have made this world of sense patterns even more accessible and
have given rise to new forms of ecological consciousness in light of our
current environmental preoccupations, such as global warming, ozone
depletion, and toxins, the long term trends of which are imperceptible
except through the data reported by our observational instruments. Such
tools alter the domain of what we know and, therefore, how and where we
might intervene.30 Kepes believed that a visual language of patterns could
bridge science and art, just as McLuhan believed in the importance of
pattern recognition as a means to achieve environmental awareness; for
both, new tools of observation were essential for bringing forth these
invisible environments.31 This expansion of knowledge creation, however,
does not call for unbridled optimism. The unease over the quantification,
optimization, and control that characterized early systems thinking has been
exacerbated by the proliferation of tracking and surveillance techno-logies
infiltrating our lives, often with little democratic oversight. “Big data,”
“smart cities,” and the “internet of things” can be used to produce more



efficient systems, such as reducing carbon emissions or optimizing traffic
flow; however, critics note that these developments, which are being
stimulated by corporations like IBM and Samsung, risk reducing reality to a
single, technological narrative that homogenizes the differences of how
such technologies are employed in various applications and in different
parts of the world.32 Addressing the question of who has access to and
control of this information is more vital than ever.33

16. PEG office of landscape + architecture, Smog Urchin, Taichung Gateway Park, 2011.
The urchin is indexical in two ways: first, its position traces the path of the runway of this
former airport; second, its material is a filament that neutralizes pollutants and changes color
depending on air quality.

Despite these significant challenges, there remains the potential to
engage systems thinking in ways that neither blindly celebrate information
technologies nor claim to solve the problems that these technologies can
ably represent. Rather, such tools offer ways to create aesthetic sensibilities
that tap into our broader recognition of the embeddedness of humans within
the many natures that characterize our environments, near and far. This
observation is consistent with McLuhan’s argument that we cannot see an
environment until a new one encircles it — a condition that is enabled when
new media arise. These considerations raise such questions as how these
media might be used to imagine new “boundary concepts” with respect to
nature–culture, body–environment, or human–nonhuman entities, how
sensor and tracking technologies can be utilized to create an awareness of
the patterns that pervade our world, and whether this awareness might shed
light on environmental matters of concern.34

Agents, Interactions, and Feedback



In our introduction to this book, we described the influence of systems
thinking on contemporary landscape architecture in terms of how
emergence has been interpreted through the lens of ecological concepts.
Though this notion of emergence assumes feedback processes within an
ecosystem (i.e., how it evolves or persists), the design work inspired by this
idea is often interpreted in such a way as to presume a linear progression of
natural systems toward states of greater complexity. Rarely do the projects
focus on feedback per se; instead, they presume a minimal or
noninterventionist approach once natural processes are set in motion. The
projects in this chapter, by contrast, are concerned with the feedback part of
the process. This latter approach is more reminiscent of landscape architect
Lawrence Halprin’s use of cybernetic ideas in the development of his
notational system of “scores” in the 1960s, as discussed in the previous
chapter, in which performance focused on human interaction and
involvement.

Michael Ezban’s Saturation Scenarios (2015) is an agent-based
model that simulates the effects of fluctuating water levels at Owens Lake
in southeastern California, a desiccated lakebed that was created when the
lake’s waters were diverted to Los Angeles. Owens Lake is considered the
largest source of dust pollution in the United States, and is responsible for
lung disease and increased cancer rates among local residents. To minimize
hazards from wind-borne carcinogenic particulates, various dust control
measures have been instituted, including the use of bubblers to saturate
more than 35 square miles of the flat, salt-crusted lakebed with shallow
ponds and sheets of water.35 Algae growth in these brackish saturation zones
feeds large volumes of brine flies and brine shrimp, which in turn provide a
rich food source for over one hundred different species of migratory
shorebirds and waterfowl. Inadvertently, this remediation strategy has
created a significant bird habitat that now offers a flourishing resource for
bird watchers and photographers.36

Ezban’s drawings, which consist of the output from a model that he
encoded, index the entanglements among these various agents. Though not
structured as a true time-scale simulation, the model approximates the range
of saturation scenarios that occur over a typical nine-month wetting season.
Eight points (blue crosses) represent the array of bubbler zones distributed
throughout the lake. At each point, interpolated flow rate and duration data
from the Los Angeles Power and Water Department were used to produce



radii of varied size and duration (orange circles). The dynamic mosaic
derived from these overlapping saturation zones was of particular
importance given the likelihood that areas in these zones would have the
greatest potential for increased wetland plant and waterfowl population
growth. Adjustments to the model’s flow rate and duration resulted in
simulations that illustrated the shifting spatial and material conditions that
have occurred and, importantly, signaled new locations for future
remediation and recreation zones that can be used to inform the
management of ecotourism sites.37

17. Michael Ezban, Saturation Scenarios, Owens Lake, CA, 2015.
Drawing output from an agent-based simulation.





18. Saturation Scenarios. Drawing enlargement.

19. Natalie Jeremijenko (The Environmental Health Clinic) and David Benjamin (The Living),
Amphibious Architecture, installation in East and Bronx Rivers, NY, 2009.



20. Amphibious Architecture. Testing and development of the buoys.

This method, which models actions among a number of interrelated
entities, could be developed as an interface that displays the relationships
among the many factors constituting the ever-changing environment around
the lake. As climate change renders water supplies increasingly variable,
the shifting boundaries and loci of agent–environment relations in the
simulations highlight the need to grapple with the complexities of our
greatly altered water systems, the effects of which are both highly local and
broadly diffuse. Additionally, the project provides an important conceptual
framework for interpreting how we might understand habitat restoration.
Here, it is not a recovery of what the draining of Owens Lake destroyed, but
a new discovery and valuing of the natures that have taken its place — that
is, of plants and animals now thriving in this place that has been greatly
altered by humans.

In a similar manner, much of Natalie Jeremijenko’s work, which she
describes as organism-centric design, engages directly with nonhuman
agents to create feedback among humans, animals, and environments. For
example, Amphibious Architecture (2009), in collaboration with the design
firm The Living, uses mobile media, sensors, and floating tubes (buoys) to
which LED lights have been affixed. Installed in New York City’s East and
Bronx Rivers, the work features shifting colors and intensities of light that
indicate changing water quality and the presence of fish. A text messaging
interface enables people to receive water quality information from the
buoys, and the lights indicate when fish are present so that people can feed
them with a food that absorbs toxins. The “machinic” feature of this



assemblage, wherein the parts have no inherent physical unity but still
function together, renders visible the interdependence of humans and fish
and their shared aquatic ecosystem and also engages individuals as agents
of transformation. The feedback among sensor, signal, text, and food
fashions a form of mutualism across species boundaries. Organisms, both
humans and fish, recognize and respond to patterns, which can condition
their actions when they are rewarded or otherwise reinforced.

21. The first recording of a collision between a proton and lead ion within the Large Hadron
Collider, 2012.

Both Saturation Scenarios and Amphibious Architecture use
multiple technologies, such as sequenced bubblers, simulation models,
sensors, and SMS feeds, to relate the behavioral patterns of people and
fluctuating environmental and animal patterns, using signals and feedback
to mediate between them. In the latter project in particular, these tools
enable a direct dialogue, which shifts a person’s experience from reflection
to active engagement.38 Both projects offer compelling examples that recall
Burnham’s notion of producing sensations without intervening objects.



Though these projects do contain many objects, including not only the
aforementioned technologies but also animals, animal feed, water, and so
on, the work does not exist in any of these objects themselves but in the
changing behaviors and shifting boundaries that become manifest through
the objects’ relations with each other over time. The recursive nature of the
media employed — sensing, processing, and acting — offers an expanded
approach to engaging processes in landscapes, particularly when such
processes occur on temporal and spatial scales that are not directly
perceptible to the naked eye, making it difficult for people to understand the
changes taking place over time.

22. Future Cities Lab, Aurora Model, New York, 2009.
The Aurora model is one piece of a three-part installation that highlights the interconnection
between the remote and ephemeral dimensions of the Arctic Circle and the local, experiential
space of the gallery. The model, embedded with sensors and LEDs, produces a fluctuating glow
that is an index of both visitors’ movements and real-time data of the Arctic ice field, linking
the behavioral patterns of human bodies to the remote Arctic body of melting ice.

Dispersed Objects



Direct perception of transformation evades us…. We lack a
visual vocabulary of change.39

— György Kepes

The pattern recognition that is quite impossible during
processes of slow change, becomes quite easy when the same
changes are speeded up even to movie or cinematic levels.40

— Marshall McLuhan

To understand change, we need indicators that register change and signs
that we can interpret. Timothy Morton’s notion of “hyperobjects,” which is
especially relevant to the problem of the imperceptibility of such change,
was presaged by McLuhan’s expectation that new environments would be
conceptualized at the planetary scale as a means of giving legibility to
environments as content rather than as background. Morton cites global
warming and radioactive waste as quintessential examples of hyperobjects
because they are “massively distributed in time and space relative to
humans” and “involve profoundly different temporalities than the human-
scale ones we are used to.”41 Morton maintains that “climate change
represents the possibility that the cycles and repetitions [patterns] we come
to depend on for our sense of stability and place in the world may be the
harbingers of cataclysmic change.”42 Advanced imaging tools may be the
only way to access hyperobjects, and even then only partially, but they are
largely responsible for the increased attention now being paid to macro-
scale patterns and processes.43 Designers are engaging hyperobjects
precisely to bring them into view at a human scale and provide alternatives
to the back-to-nature version of environmentalism that Morton denounces.
The prominence of atmosphere and energy projects is noteworthy in this
regard. Such projects attempt to link large-scale patterns, such as
atmospheric changes or fluctuating energy use, to people’s interactions with
these systems at local and experiential levels.



23. BELL Laboratories, 1966.
An early attempt to simulate the intensity and movement of a rain storm in Holmdel, NJ.
Ninety-six gauges spread across fifty square miles recorded the rainfall in ten-second intervals.
Each patch represents the rainfall volume through an increasing gradient of black (no rain) to
white (heavy rain).



24. Time series of a typhoon captured by a US Navy ship’s radar, 1944. This storm was the first
tropical storm to be observed on radar.

A compelling example of a work that engages systems in multiple
ways is Yusuke Obuchi’s Wave Garden (2002), which was created as his
architectural thesis at Princeton University. Wave Garden functions as both
public space and power plant. The project exemplifies a current design
interest in fusing energy infrastructure and public space while making their
relationship mutually dependent in ways that go beyond simply conjoining
environmental and recreational programs. It is conceived as a functioning
power plant and simultaneously as a register of energy use, providing visual
feedback about energy consumption via a flexible, floating membrane.

This 480-acre membrane, which Obuchi proposed locating in the
ocean off the coast of southern California, contains 1800 individual
modules that are connected but can move somewhat independently in
response to wave action. The modules are made with a flexible material that
produces energy by transforming the wave oscillation by means of
piezoelectricity.44 On weekdays, when the plant is in full production, the
electricity generated by the membrane feeds the state’s power grid. On the
weekend, electric current is fed back to the membrane, causing it to deform
into an inhabitable island. Modules are selectively elevated above the
surface of the water, providing a canopy under which watercraft can gain
access and through which visitors can move vertically to enter its upper
surface. The amount of recreational space provided on the weekend is
inversely proportional to the amount of energy consumed during the week;
the less energy used during the week, the more canopy and accessible
surface are available for recreation on weekends.45 One could criticize this
effect as unjustly punitive, since there is likely no correlation between the
largest consumers of energy and the people seeking to access the membrane
for recreation.



25. Yusuke Obuchi, Wave Garden, Pacific Ocean, CA, 2002. Location map and plan.



26. Wave Garden. Model detail.

Despite this substantial concern, Obuchi’s thesis on systems and
cybernetics is thought-provoking. As a closed system, it is an energy
circuit; as an open system, its configuration depends on the effect of people
on the closed system by means of their weekly energy use. It is possible to
imagine how the project might create constituencies advocating for energy
conservation in order to maximize access to weekend recreation.

This project meets the criteria of a hyperobject distributed in time
and space. It is imperceptible in its entirety, but its effects can be
perceived.46 Furthermore, Wave Garden achieves its effects by employing
two kinds of pattern, one physical and one behavioral. As a physical form,
the pattern (comprised of gridded modules) is unstable and shifting; as a
behavior, the pattern is neither stable nor unstable, neither physical nor
locatable. Instead, the pattern is simply the recognition of the correlation
between the two systems of energy and people, interacting overtime.47



27. Long exposure photograph of birds flocking.

Saturation Scenarios, Amphibious Architecture, and Wave Garden
all exemplify Gregory Bateson’s conception of an art object that is itself
patterned and also part of a larger patterned universe. Bateson’s
pronouncement, like McLuhan’s notion of anti-environments, refers to a
constellation of entities held together across time and space. Although these
projects refer to particular locations, whether Owens Lake, the East and
Bronx Rivers, or the Pacific Ocean, they are less focused on the site as a
singular idea or location and more concerned with the exchanges occurring
among multiple constituents.48 In other words, these projects are ecological
in the sense that Bateson meant when he stated that thinking ecologically
means recognizing ourselves as part of the systems with which we
interact.49 As early as 1949, Bateson stated, “The scientist is not outside….
The scientist is part of the thing which he studes, as much as the artist. And
it is that move—the discovery that the observer is a significant part of the
thing observed—that marks the change of an epoch.”50This premise has
long been accepted in many fields, including landscape architecture the
projects described here, however, make the “observer” an active participant
in shaping the work in ways that are distinct from how we typically
understand the engagement of people with processes in the landscape.
Saturation Scenarios and Amphibious Architecture, in particular,



communicate about and with nature(s) in an ongoing exchange among
humans, wildlife, and our shared environment.

Conclusion: Revealing the Invisibles

Clearly, the artist’s sensibility has entered a new phase of
orientation in which its prime goal is to provide a format for
the emerging ecologica consciousness.51

—György Kepes

The behavioral patterns described above are the progeny of mid-century
systems-based art in that they are multimedia, engage participation in ways
that change the outcome or form of the work itself, and are crossovers
between “natural” and “artificial” worlds. These are promising directions
for thinking about feedback and its relationship to behavior in less
autocratic ways than some of the early proponents of cybernetics, who
posited parallels between mind and machine. Such a view was initially
presumed to be free of ideology; the organizational equivalence observed
among the networks that characterize human brains, cities, and societies
was simply seen as a scientific (i.e., “objective”) idea that could be used to
understand the organization of both social and natural systems.52 Some mid-
century artists, however, followed a more open interpretation of systems
theory; like Bateson, they were critical of an approach that viewed nature
and people as closed and autonomous cybernetic machines.53 The ongoing
relevance of systems thinking in contemporary art and design, indicated by
exhibitions, symposia, and numerous publications, tends to follow this latter
thread.54

It nevertheless remains critical to ask whether the emphasis on
behavioral patterns risks expanding technocratic control, as has been
recently argued regarding Kepes’s work, or if pattern-seeing offers a
framework for understanding relationships without assuming an
authoritative hand.55 It is impossible to answer this question in general
terms. Even works authored by the same group of individuals can be seen
as contradictory in their ambitions. Some projects appear to empower
people with knowledge and the ability to affect the systems with which they
are engaging, whereas other projects gather information in ways that have
the obvious potential for misuse or that contribute to the belief that more



data simply equals more knowledge or answers. Designers can play an
important role by deriving alternative representations that are not based on
optimizing single criteria; rather, representations can be made by using the
same tools and techniques, but to different ends.56Thus it remains important
to continually ask for whom these patterns of information are organized.

28. Chris Jordan, Midway: Message from the Gyre, 2009-current.
A photograph of one of many dead juvenile albatrosses found in the Midway Atoll, a cluster of
islands over 2000 miles from the nearest continent. The young birds are fed plastic foraged by
their parents from the vast amounts of debris in the Pacific Ocean. The artist states that “the
mythical albatross calls upon us to recognize that our greatest challenge lies not out there, but
in here.”



29. Debris in Kanapou Bay, Hawaii.

There is room for much more exploration in this realm. In the best
cases, attention to behavioral patterns is not directed toward maximizing
efficiency or valorizing data visualization; rather, this approach
concentrates on revealing processes and events that occur at scales beyond
our immediate perception, thereby bringing them into focus.57 As seen
through McLuhan’s media ecology, our collective engagement with our
environments is shaped by and through new informational media.58 Our
understanding is therefore dependent upon the constitution of the semiotic
systems employed in the transfer of information among these media; such
systems enable us to tap into otherwise invisible relationships in order to
increase our perception of the patterns that connect.



Ornamental Patterns
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 





1. Ernst Haeckel, Asteridea, 1899.
Plate of Asteridea (starfish) arranged in symmetrical composition.

2. The Privy Garden at Hampton Court Palace c. 1702.
Throughout time and cultures geometric patterns have held symbolic significance representing
human’s terrestrial relationship to a greater natural and divine order.



3. Matthew Ritchie and Aranda\Lasch, The Evening Line, aluminum, epoxy vinyl video, 2008.
The structure, based on a scalable, fractal geometry, transitions between two and three
dimensions.

In the past two decades, there has been a proliferation of patterned surfaces.
Numerous publications in the field of architecture have theorized about the
reasons behind this surge, and there is disagreement as to whether these
patterned surfaces constitute ornament as it has been historically
understood, particularly in terms of its relationship to utility. There is also
disagreement about how ornament differs from pattern, or whether
ornament is simply a subset of pattern. To us, it is clear that not all
ornaments involve pattern (consider statuaries, for example), nor are all
surface patterns ornamental (a grid, for example). However, a type of
ornament can be generated through pattern-making whereby surfaces are
structured using repetitive geometries that undergo a visible transformation,
such as rotation or reflection, or apply recognizable motifs in a recurring
fashion. The repetition afforded by parametric software and CNC machines
has facilitated this rapid rise in pattern-making. Though technology alone
does not create design innovation, new tools facilitate new techniques that
open up design exploration and imagination.

Regardless of what is considered ornament, some commentators
suggest that the abundance of patterned surfaces is rooted in the quest for
“legibility.”1 We have sought, in this book, to describe that pursuit by
foregrounding pattern as the connection between natural processes and
human perception of those processes. As we have argued throughout,
sensory and aesthetic functions, by way of pattern-finding and pattern-
forming, should play a much larger role in defining an eco-logical ethos for
landscape design. This chapter examines how ornamental patterns
participate in the expression of that ethos and explains how these
expressions differ from the patterns previously described. Since the
geometrical transformations and icons characteristic of ornamental patterns
are meant to be legible on the surface of a building or landscape, some
might consider them the most “superficial” type of pattern; however
ornament—through the process of pattern-making — is not separate from
organization but is what gives rise to it.

Ornamental patterns have appeared in gardens throughout history. A
quintessential example is the parterre—geometrically intricate, symmetrical
figures created with low hedges or groundcover—that peaked in the
seventeenth-century French baroque garden. Ornamental patterns are also



present in eighteenth- and nineteenth-century pattern books, the mid-
twentieth-century work of Roberto Burle Marx, the work of Martha
Schwartz in the 1980s and 1990s, and in many practices today, including
Workshop: Ken Smith Landscape Architect, West 8, and Gross Max. Even
so, none of these recent practices has positioned its work under the rubric of
ornament per se, nor have others attempted to do so. In fact, the subject of
ornament has not been addressed theoretically in contemporary landscape
design, and, on those occasions when it is acknowledged, the references are
often disparaging. There is considerable skepticism about surface, as
evidenced by the amount of attention paid to a landscape’s practical and
measurable functions, often while overlooking its formal attributes. This
chapter, by contrast, considers how ornamental patterns can serve as a
vehicle through which to “communicate” landscape functions. The use of
ornamenta patterns to achieve a melding of utility and sign may invite
criticism because, by many definitions, ornament is explicitly intended to
function in ways that are purely symbolic rather than useful or measurable.
This dualism is characteristic of the binary thinking that often shapes
discussions about ornament.2 However, a slightly longer view of the history
of ornament shows that its relation to utility has frequently been one of
association rather than opposition.

4. Martha Schwartz, Garden Ornaments, Dörentrup, Germany, 2001.
A temporary installation of fifty-one popular garden ornaments, each sitting on a white box.
The boxes were arranged in a grid so as to impose a pattern on the landscape. Like minimalism
and pop art, influences that Schwartz has acknowledged, the technique of repetition is a
framing function that enables us to see these objects in a different way.



Ornament and Utility

The differences of opinion regarding ornament’s relationship to utility are
epitomized in a 2008 article by architecture critic Robert Levit, who
maintains that contemporary ornament has resurfaced within architectural
discourse “by putting behind what gave it its past notoriety: its position
outside of instrumental need, which is to say, its openly symbolic nature.”3

Levit strongly disagrees with this position. His article is a critique of
Farshid Moussavi and Michael Kubo’s Function of Ornament, a book that
aims primarily to liberate ornament from its association with either
symbolic form or surface decoration.4 According to Moussavi and Kubo, if
ornament is to be relevant today, it must be based on patterns that
participate in functions, such as lighting control and structure. They argue
that buildings cannot communicate through traditional representational
means, through which architects try to produce signification, but only
through experience and sensation, which circumvent the need for a codified
language.5 Levit, by contrast, contends that ornament “can never be reduced
to a question of function and is incompatible as a category with that which
simply functions or is the product of the technical logic of construction or
craftsmanship.”6 He holds that the category of ornament has emerged
historically only owing to the recognition of form as symbolic.7



5. Tom Wiscombe, Garak Market, Seoul 2009. Digital model of roof structure/garden.
The roof structure was derived using principles inspired by an earlier study of the morphology
of dragonfly wings, which exhibit structural properties of rigidity (ladder-like patterns) and
flexibility (honeycomb patterns). The resulting hybrid is that of a beam-membrane
amalgamation.

Levit outlines the myriad misgivings expressed by architects
regarding symbolic practices. These concerns range from criticisms that
understanding symbols requires a high degree of familiarity with their
origins and that, therefore, they are not discernible to the broader public, to
the objection that the use of symbols risks being replicated as superficial
add-ons, stylistic imitation, and kitsch, attributes for which some
postmodernist work has been criticized. This latter concern is the primary
reason that Moussavi and others have reframed ornament in terms of
sensation and “affect,” albeit produced through functional criteria, and
distanced it from its role in representation and signification.8 In any case,
Levit notes that a redefinition of ornament under a functional rubric simply
“participates in a long Modernist tradition that would like to uncouple
building from symbolic practices—to make buiIdings simply real.”9 We
strongly agree with his assessment that ornament—or any form for that



matter—cannot be reduced to a question of utilitarian function. We do,
however, agree with Moussavi that ornament can be used in conjunction
with utility, as has often occurred in the past.

6. PEG office of landscape + architecture, Not Garden, 2009, Philadelphia. An experimental
landscape maintenance strategy using geotextile to grow patterns on vacant lots. Initial
installation (left) and growth after one year.

7. Not Garden. Drawing showing the templates used for cutting the geotextile.

Historically, beauty and ornamentation were inseparable, as were
utility and ornamentation. Ornament was the means to tie together surface
and structure, style and function, or the universal (recognizable symbols,
cosmos nature) and the particular (the manifestation of the universal in
specific forms and materials and in specific locales or cultures). Current



dictionaries describe ornament as “a way to make something look more
attractive and less plain,” “a mere outward display,” and define it as
synonymous with “embel-lish,” which is “to enhance the appearance of
something by adding something unessential.” These common definitions all
point to ornament as a decorative add-on. According to other definitions,
however, ornament is “an accessory, article, or detail used to beautify the
appearance of something to which it is added or of which it is apart
(emphasis added),” and some historical definitions describe ornament as
that which occurs between something that is necessary, such as a structural
support, and that which has no utility.10 During the Roman Imperia era,
ornament was legally defined as an element that was affixed to a structure
but could be detached from it, making it neither as immovable as the
structure itself nor as portable as furniture.11 It was later defined as
something “superadded to utility.”12 The question of whether ornament is
supplementary thus lies at the root of its definition, a duality that is
embedded in the word itself. Its etymology is from the Latin ornamentum,
which means “apparatus, equipment, trappings; embellishment, decoration,
trinket” ; however, it also shares its root with the verb ordo, “to order.”
Architectural historian Antoine Picon notes that the kinship between
ornament and order is similar to that shared by the words cosmos and
cosmetic, derived from the Greek word kosmein, “to adorn”; both pairs of
terms denote an all-encompassing order as well as its embellishment.13

In landscape architecture today, ornament is widely perceived as
something unessential that wrongly privileges vision over multi-sensory
immersion. Elizabeth K. Meyer, for example, defines beauty (which she
values) in opposition to ornamentation or to visual and formal effects. She
argues compellingly that beauty and aesthetics must be incorporated into
sustainability agendas and criticizes those who dismiss beauty as a
superficial concern.14 She goes on to say that many and scape architects
equate “beauty and aesthetics with the visual and the formal, and in doing
so render them inconsequential … [and blind] to the distinctions between
beauty and beautification or ornamentation.”15 Others have argued that
landscape architecture should be renamed “landscape science” in a bid to
leave behind architectural concerns, defined as surface and program, for the
“deeper” work based on knowledge of soils and geology, among other
skills. Such a repositioning, it is argued, would enable designers of
landscapes to be systematic in their work and to distinguish between



“surface and substance, appearance and essence.”16 We do not disagree with
the importance of material or scientific knowledge but, again, believe that
surface is here unnecessarily positioned in opposition to the materiality and
functionality of landscapes.17 As we noted in the introduction both Gregory
Bateson and György Kepes warned against such dichotomous thinking,
which favors quantitative knowledge because it is considered “real” while
devaluing qualitative concerns. This thinking is rooted in a modernist view
that sees ornament as a superfluous imposition on the landscape,
unresponsive to the specifics of a site and its program.







> 8. Loktak Lake in northeast India. Phumdis are naturally occurring mats of organic matter.
The circular shapes in this image have been artificially created with phumdis for use in fish
farming.

Ornament and Style

By style people meant ornamentation.18

— Adolf Loos (1910)



The “styles” are a lie.19

— LeCorbusier(1923)

In Western cultures, ornament was banished for a significant part of the
twentieth century. It was considered an outdated form of expression,
irrelevant in light of emerging technologies of mass production, and
excessive in view of the social needs of the majority. Once affiliated with
imperialism, religion, and colonialism, ornament came to be seen as a
representation of individual class and wealth. As it became associated with
taste and social “correctness” (decor, decorum, decoration) ornament lost its
agency.20 Some critics of ornament believed that the modern lack of
decoration was a “middle-class trait to be celebrated for its rejection of
aristocratic pomp and representation of status.”21

Architect Adolf Loos is best known for his fervent dismissal of
ornament in his 1908 lecture “Ornament and Crime.” Several decades later,
Christopher Tunnard, in his influentia Gardens in the Modern Landscape
(1938), cited Loos’s famous quote: “Progress in taste goes hand in hand
with the elimination of ornament in everyday things.”22 Rejecting ornament
as irrelevant and wasteful, Tunnard, along with American mid-twentieth-
century landscape architects Garrett Eckbo, Dan Kiley, and James Rose,
adapted functionalist arguments from architecture to modern landscape
design. Tunnard went so far as to call ornament deceitful: “Ornamentation
has in itself a suggestion of disguise, of what is, in fact, a tangible form of
lying and … the decoration of useful objects is a confession of failure in
[the] original design.”23 He argued that the use of ornament would naturally
wane with a proper emphasis on efficiency and that functional planning
“automatically becomes that which is good and the need for space filling or
accentuating decoration disappears.”24 In this view, ornament is seen as
something applied to the site rather than derived from it. Along the same
lines, James Rose endorsed a more efficient use of plant material by
maintaining that massing plants together to define space was “unscientific.”
He argued that the use of individual specimens was more resourceful
because all sides of a plant are used, resulting in the need for fewer plants.25

Calling for a minimalist aesthetic Rose claimed, “Ornamentation with
plants in landscape design to create ‘pictures’ or picturesque effect means



what ornamentation has always meant: the fate call of an outworn system of
aesthetics.”26

Despite the harsh rhetoric, however, ornament did not disappear
altogether from modernism. Rather than being expressed via historical
styles, ornament was articulated through the careful use of materials with
inherent patterns, or as an outward expression of underlying
structure.27Thus, for example, Thomas Beeby suggested in 1977 that
ornament had found its way into the organization of urban form and
buiIdings, in that a basic grid or proportioning system was set in place to
control the manipulation of elements for ornamental purposes.28 According
to Beeby, the only types of ornament rejected by Loos and others were
those that were historically derived and applied independent of structure or
composition. In other words, even though ornament cannot be reduced to
practical function or made simply a product of construction logic, it is
inseparable from these aspects at many points in its history. Beeby’s
appraisal is important because it suggests that ornament did not vanish
altogether; rather, it was subsumed into methodology by being made
inseparable from how an organization was derived. We argue that
organizing patterns must be legible to be considered ornament, and that
some of Beeby’s examples are thus a stretch in this regard. Nevertheless,
his description of the method is very much in line with current approaches
to the production of ornament via pattern-making, whereby ornament is
used to construct surfaces and forms, rather than being something that is
applied to them.29 From this perspective, the modernists who opposed
ornament were incorrect to assume that predetermined styles alone
contributed to its creation. In fact, Art Nouveau, a movement from which
much contemporary ornament in architecture draws inspiration, was a
purposefu rejection of historicism.



9. Joshua Freese, 2016.
Computer-generated surface transformation based on hexagonal geometry.



10. Francisco Allard, 2009, laser cut model. The underlying organization is a drawing of
uniform hexagons with interior shapes. The topographic surface of the model is created by
altering the elevation of the hexagons in a non-uniform manner.

Proponents of Art Nouveau attempted to show that style, as defined
through ornament, should be based not on tropes drawn from classical and
medieval styles, but on interpretations of nature.30The fluid lines and
dynamic patterns seen in Art Nouveau were inspired, in no small part, by
developments in the understanding of natural phenomena that occurred in



the nineteenth century, including Charles Darwin’s On the Origin of Species
(1859), Ernst Haeckel’s Challenger Monograph (1887) and Art Forms in
Nature (1899), both of which drew heavily on Darwin’s thought, and
D’ArcyThompson’s On Growth and Form (1917). Art Nouveau designers
and artists were deeply influenced by the implication of evolutionary theory
and mutation, as well as inspired by the idea that nature had a vitalism that
came from within; it was an art of metamorphosis. Haeckel, who coined the
term ecology in 1866 used ornamental styles to present his scientific
discoveries, though some criticized him for misrepresenting life forms. He
illustrated individually perfected symmetrical structures and arranged
multiple organisms within each drawing using bilateral symmetry.31 Others
have more recently argued that his use of ornamental stylings made the
unfamiliar seem familiar: “The foreign forms that he demonstrated—
filtered through decorative lenses—were no longer foreign to his
contemporaries: who were able to assimilate them.”32This notion of style as
a means of conveying information—or to make one sympathetic to the
reception of this information — is critically important to our reading of
contemporary landscape projects that utilize ornamental configurations to
display landscape processes. Even for a scientist like Haeckel, artistic
intuition and interpretation were not seen as being in opposition to
information or knowledge; rather, his beliefs about evolutionary processes
were embedded in his choice of drawing style. As historian of science
Martin Kemp demonstrates, the “look” of science is as indicative of
cultures and periods as are the styles defined through historical studies of
the arts.33 Every cultural product, whether in science or design, has inherent
biases that are prefiltered through specific instruments, modes of
visualization, and individuals’ stylistic predilections.





11. Ernst Haeckel. Plate depicting the underlying polygonal and circular geometries found in
natural forms. Originally published in Generelle Morphologie der Organismen, v. 1 (1866).

12. Various diatom species captured through photomicrography, 2016. The ornamental
arrangement of the algae was created by scientists and harkens back to the drawings of Ernst
Haeckel.

13. Laura Splan, Doilies, 2004, computerized machine embroidered lace, 16.75” × 16.75”.
Unlike the motifs of traditional lace doilies, these computerized doilies reveal the patterns of
microscopic viruses. SARS and Influenza are represented here.

Nonetheless, the visual consistency associated with style is often
met with suspicion in landscape architecture and seen as being at odds with
a careful reading of site and context. The supposed modernist rigor of a
site- and program-based design process still carries with it heavy skepticism
regarding style and ornament. James Corner, for example states, “An
effective design is always an original response, so much that a project isn’t
really about a design, or a style, or a look; it’s about a unique, highly
customized reaction to found conditions.”34 Similarly, a principal at Michael
Van Valkenburgh Associates rejects the notion of style as a compositional
device:



14. PEG office of landscape + architecture, Dew Point, Philadelphia, 2010.
The overlapping circle geometry (top) was used as an underlying organization to create a
gradient of floral figures that transition from isolated flowers to a patterned field.

How the park looks as an overall composition doesn’t matter
much to Van Valkenburgh. Its order arises instead from the
efforts of its designers to realize the distinctive potentials of its
many parts in resistance to “the tyranny of an overriding
style.”35

This position presumes that the imposition of an overall order, the
appearance of consistency in a site, or even consistency among multiple
projects by the same designer (i.e., the designer’s distinctive “signature”)
runs counter to the careful and thoughtful reading of a site — a sentiment
reminiscent of that expressed by the landscape modernists quoted earlier.36

However, if style is, at its simplest level, defined as the principles according
to which something is designed, then there are no style-less landscapes. The
antipathy to style is usually just an aversion to someone else’s style, or
perhaps a distaste for stylistic overtness, the latter of which ornament is
fantastically guilty.

Ornament is meant to be seen and comprehended, which implies
that it carries a “message.” At present, this communicative dimension of



ornament is dismissed on the grounds that forms and styles are
undecodable, especially given the plethora of signs arising from today’s
mass communications. Many may argue that buildings and landscapes
cannot communicate through traditional symbolic means but can only
produce sensations; yet the evocation of wildness or naturalism, for
example, which may or may not be more ecologically or socially functional
than more ordered or regular forms, is itself an intentional stylistic choice
that carries symbolic value regarding one’s attitude about humans’
relationship to nature. This is not to say that experience alone can produce
effects that are directly translatable into ethical or didactic dimensions; on
the contrary, no linear cause-and-effect link between experience and
knowledge is possible, as many other factors determine their relationship,
including culturally learned preferences.37 Communication as defined here,
however, does not correspond to specific meanings or knowledge, but it
does trust in the capacity of design to structure experiences and to make
relationships legible. Style, then, with its more or less unified ensemble, can
be understood as a mode of comprehending and expressing relationships
between the material order and communicative order of a landscape.38

Though ornament is often conflated with the visual (i.e., the superficial),
architect Lars Spuybroek is correct to emphasize that “looking” is not static;
rather, aesthetic relations happen in real time and space, and it is the activity
of pattern recognition — not the resultant order — that enables empathy
between a person and the object or environment that they observe or
inhabit.39 In this way, ornament acts as a framing device and can be used to
heighten awareness of landscape processes.

15. X-Ray crystallography of the mineral beryl.



Resemblances Versus Rules

The history of the discourse and practices of ornamentation has
been constant witness to the debates on how the ornamental
should relate to the natural — whether ornaments should
faithfully represent the wondrous creations of nature ipso facto
or if a more humble response to the incredible beauty and
sophistication of natural things could be arrived at by simply
abstracting them.40

— Gunalan Nadarajan

The interpretation of nature in ornamental forms often falls into two broad
though not mutually exclusive categories. As described in the above quote,
the first approach involves the representation of an organism’s form or
structure, as in Haeckel’s drawings, the botanic motifs found in much Art
Nouveau work, or contemporary work by Hernan Diaz Alonso, Greg Lynn,
Florencia Pita, and others. The second interpretation is less mimetic
because nature is abstracted into mathematical and rule-based forms; thus
geometric lines and shapes are manipulated to create patterns through
rotation, mirroring, and packing or nesting of shapes that in turn create
secondary and tertiary figures, such as stars or flowers. This latter approach
can be seen across many eras and cultures, and the practice was lauded by
Owen Jones in his highly influential book The Grammar of Ornament
(1856).41 Jones believed that ornament should interpret the laws of nature
via geometric abstraction and pattern rather than mimic nature’s external
appearance. He declared that ornamentation based on rules rather than
resemblances was superior owing to its flexibility as a method; this stance
would allow for a continuous reinvention of ornamental forms and enable
designers to challenge the eclecticism that characterized the architecture
and design of his day.42 As with Beeby’s interpretation of modern
architecture, the importance of Jones’s reading is that the interaction
between ornament and the object with which it is affiliated is structured
through patterns and formal relationships rather than through symbols or
icons alone.43 In such an approach, ornament and pattern are inseparable.
Below, we describe projects that use this method of pattern-making with
abstracted geometries (rules) as well as highlight projects that use more
representational forms (resemblances) to derive their organizations.



Within landscape architecture, the use of symbols is celebrated in
some instances, especially when their associations are more abstract, as in
Burle Marx’s wavy paving patterns along the beach in Copacabana. At
other times, the use of symbols is disparaged as overt branding, such as
West 8’s proposal to construct wetlands framed by boardwalks in the shape
of the maple leaf (which appears on Canada’s flag) for Toronto’s waterfront.
The design has been criticized as “too easy,” as something akin to a joke,
and, more seriously, as colonialistic.44 Here, the maple leaf serves first and
foremost as a national symbol rather than as an index of water filtering
processes, and the maple leaf as symbol has no direct or indirect association
with water. It is, however, used as a framing device, which is a role that
ornament has long served.45 In other instances, West 8’s use of icons has
ranged from surface materials, such as the large graphic floral paving in
Madrid Rio, to forms of spatial organization that rely on the repetition of
floral motifs to make a series of inhabitable parterres or topography.
Examples of the latter approach include the parterre at Santa Giulia, Milan,
and the site organization, building, and landforms at Governors Island, New
York. Whether as surface appliqué or spatial elaboration, West 8’s designs
are a contemporary evocation of traditional ornament, in that they are
drawn from botanical motifs and are recognizable as such. This approach is
also seen in Mecanoo’s Aberdeen City Gardens proposal, which is
reminiscent of Art Nouveau, albeit supersized to the scale of a park. These
examples use recognizable icons as they have been conventionalized
through the history of ornamentation. The choice of ornamental motif is
arbitrary, in the sense that there is no attempt to relate its symbolism to its
function in any way; the designers simply use repetition to systematize a set
of simple figures to create spatial structure.46



16. Roberto Burle Marx, Flamengo Park, Rio de Janeiro, 1959–63.
Burle Marx created a variety of iconic public landscapes using a diversity of topographic and
material patterns. This surface was made with two cultivars of St. Augustine grass.

17. Roberto Burle Marx, Copacabana Beach promenade, 1969–72, inspired by traditional
Portuguese paving.

Other recent examples manifest an attempt by the designer to create
a close association between the representational aspects of the work — how
nature is interpreted as ornamental through geometry, icons, or symbols —
and the functionality of the landscape to which the ornament refers. As we
observed earlier, history shows the common belief that ornament is
completely detached from function to be inaccurate. In buildings, for
example, nonfunctional elements can be expressive of the structure or
underlying construction to which they are affixed, even if the ornament
itself does not fulfill any structural function (such as by supporting a
physical load). In other words, ornament is used to intensify the aesthetic
effect of a form or structure.47 In landscape architecture, one aspect of
function that has become prevalent today is the creation of habitat as
infrastructure. Such ecological infrastructures are created in response to
rising tides, storm surges, and stormwater management. This aspect of
landscape function is ripe for articulation.



18. West 8, Competition entry for Toronto Central Waterfront, 2006.

19. West 8, Avenida de Portugal, Madrid Rio, 2006–11.



20. West 8, River Garden at Toledo Bridge, Madrid Rio, 2006–11.

21. Mecanoo, Aberdeen City Gardens, 2011. The continuous figuration of the floral motif
organizes landscape, building, circulation, and activities. The motif’s varied scale, height, and
material creates a functionally diverse yet aesthetically coherent organization.

The repetition of figures can conjoin functional value with a high
degree of legibility. Two unbuilt projects serve as examples of this
approach. Fabrizio Matillana’s Marsh Condenser, inspired by the structure
of a nautilus shell, collects sediment in order to restore lost marshland.
Matillana describes his “eco-machine” as an “evolutionary infrastructure.”48

After modeling the fluid dynamics of a portion of the estuary, he proposed



locating a series of spiraling “shells” oriented to maximize sediment capture
that would enable vegetation to take root. Similarly, Yongjun Jo and Kyung-
Kuhn Lee’s Horizontal Dike for Miami, Florida, is a two-part structure in
which Y-shaped and tripod frames provide the support for palm-fiber mats
fastened to them. The frame structure was inspired by the root structure of
mangroves, and the designers propose that its position be fixed in vertical,
diagonal, and horizontal configurations. Through collecting sediment and
allowing actual mangroves to take root, they envision the dike evolving into
a thick mat that offers protection from inundation during storm surges. As
sea levels rise, the surface area of the dike would continue to thicken and
rise as the mangroves and sediment expand their territory. Both projects
evoke nature through their representational forms, and they also invoke
nature because they are designed to induce physical change in the
environment resulting in habitat creation through the colonization of soil,
plants, and animals.

The development of Marsh Condenser and Horizontal Dike was
greatly aided by computer flow models and parametric software. For both
schemes, hydrological modeling determined the extent of the projects.
Instead of defining the site by a bounded condition, such as property lines
or drawing a dividing line between water and land as it is often demarcated
on maps, the sites of intervention were defined by patterns represented as
gradients of flow direction and intensity. These gradients are the same as
the accretive patterns described in chapter 1 and were made possible
through the use of digital models. Though the resulting patterns (gradients)
cannot be divided into modules, unlike line- or shape-based ornamentation
in which each part is aggregated to create the whole ensemble, every force
or point within the field is related to its adjacent condition. In the second
part of the design process, when the structural elements of the nautilus and
mangrove were determined, digital models were not essential; however, the
structures’ aggregation into patterns was greatly facilitated by parametric
software and indeed would have been difficult to achieve otherwise.
Parametric tools facilitate the manipulation of geometries in novel ways,
giving contemporary expression to the notion of ornament as the home of
metamorphosis, where forms evoke energy flowing through matter.49



22. Fabrizio Matillana, Marsh Condenser, 2008, physical model.

23. Marsh Condenser. Drawing of spiral composed with Y-shaped units.

Many scholars have noted the patterned and field-like qualities of
contemporary ornament. For example, Picon notes that today’s geometries,
comprised of labyrinthine modules, connections, and processes, perform
more as permeable membranes than as masks.50 Similarly, architectural
historian Vittoria Di Palma states that the “all-over, integrated ornamental
surface of today’s architecture is analogous to other contemporary mergings
of figure and ground, object and field,” and Spuybroek states that patterns



are “true expressions of formation as time-dependent; the spatial forms [that
result] are only the final products of such periodicity.”51 Spuybroek also
explains that ornament needs to be composed with flexible figures of which
there are many, that these many figures must configure, addressing design
issues as they do so, and, finally, that, through configuring, they must enter
the material domain.52

Marsh Condenser and Horizontal Dike exemplify these
characteristics of interwoven and enmeshed “thick surfaces” that undergo
change, both in the initial deployment of their structures by means of
geometrical transformation and in how the projects are designed to adapt
over time. The link between the forms (sea life interpreted as either nautilus
shell or mangrove) and their functions (sediment collection and plant
growth) are closely allied because, in each case, the form is chosen for its
symbolic value and its utility. The designers do not default to engineering
conventions to provide solutions to the problem of shoreline reconstruction,
which is an agenda at the forefront of our field; instead, they use
ornamental patterns to heighten the appearance and, therefore, the
awareness and cultural relevance of these functions. Contrary to the
criticism that ornament cannot be site-specific, these projects, if built,
would be materially embedded within their respective sites. Their forms are
simultaneously applied and emergent, representational and indexical. In
these examples, ornamental patterns are both an underlying geometric order
to which nature is reduced as well as a physical system into which nature
expands.53



24. Yongjun Jo and Kyung-Kuhn Lee, Horizontal Dike, Miami, 2011.
Drawing of Y-shaped frame and palmfiber mat.



25. Bird’s eye view of Watson Island.







26. Horizontal Dike. Water simulation and geometric framework for locating the mangrove-
inspired structures.

The next two examples are not located in areas subject to the
continual flux and quick succession of physical changes that occur in
marshlands or bays. However, they are similar to the previous pair of
projects in that the designers use repetition to systematize their organization
of the landscape. Toyo Ito’s proposal for Parque de la Gavia in Madrid,
which was only partially built, uses a repeating icon to express on-site water
cleansing and distribution. This project did not depend on parametric
models for its organization, but it shows the same ambition as Marsh
Condenser and Horizontal Dike in its use of ornamental forms to make a
landscape system legible. Ito’s team designed a module that is emblematic
of the fractal structure of a branching tree — dendritic like many water flow
patterns. The designers then repeated the module ten times across the site’s
highest elevations to form a water filtration system. Four of the figures were



designed to receive water directly from a sewage treatment plant, and the
other six figures receive water from the first four. The module does not
aggregate to create a connected field, as in Horizontal Dike, and it is more
abstract than the nautiluses of the Marsh Condenser. As in these other
projects, however, repetition creates a correlation among the figures while
also allowing differences among them for both functional and experiential
purposes. The project conjoins spatial and material qualities with the
environmental mandates now required of landscapes, many of which
concern water collection and cleansing. The figures are not marginal or
separate elements within the purview of civil engineering; on the contrary,
they are the primary structure by which the site’s topography and planting
are organized.

In Complementary Contradiction, a hypothetical proposal for a
cleared and leveled 61-acre site in downtownLas Vegas, Joe Kubik used
repetition to showcase contrasting vegetation patterns. He proposed creating
microclimates derived from solar orientation and from moisture levels,
based on topography and proximity to groundwater. He utilized a repeating
arabesque figure, inspired by the Fibonacci structure found in many desert
plants, to form an undulating topography and path structure. The arabesques
mark the distinction between the flatness of the site’s edges and its sloping
interior. The interior contains a gradient of small mounds and depressions
that display red-blooming desert vegetation grouped according to bloom
time and microclimate. This approach conjoins the iconic arabesque found
in many ornamental traditions with gradients, a more contemporary type of
pattern. Additionally, a third pattern of multiple arabesques is distributed
across the site to create a spectacle of solar-powered lights.



27. Toyo Ito, Parque de la Gavia, Madrid, 2003. Site plan showing water filtration system.

28. Parque de la Gavia. Model showing the grading in relation to the water filtration modules.
Each module was intended to have different materials, edge profiles, aeration features, flow
characteristics, and planting in order to diversify the experiences when interacting with water.



29. Joe Kubik, Complementary Contradiction, Las Vegas, 2009, bird’s eye view of site.

30. Complementary Contradiction. Milled model of topography.

Complementary Contradiction addresses drought, aridity, and
energy sources, but does so through ornamental displays, linking surface



with substance. It is impossible to separate its function and its style. The
arabesque landscape figures and solar flares are boldly ornamental,
consistent with the way in which Las Vegas has been constructed as a
tourist attraction, yet they frame a more delicate environment that
corresponds to the broader environmental context in which the city is
situated. The project utilizes botanic motifs to display botanic zones;
moreover, it fuses the representational and the real, the applied and the
indexical (through the registration of water levels), the local spectacle and
the regional extremes of arid and wet.54

Conclusion: Framing function

Throughout its history, ornament has been associated with pleasure, allure,
and the ability to “ignite the imagination.”55 Ornamental patterns, more so
than any other patterns, are intended to entice and delight. This has made
them susceptible to dismissal on the grounds that these qualities are
excessive. There is simply more important work to be done, so the
argument goes. For this reason, some wish to protect ornament by
foregrounding its utility. Although we have explained the projects in this
chapter, in part, through their functional criteria, this is not to say that they
are valid because of their utility; it is simply the case that certain functions
are expected or required of landscapes and that we should engage them with
more imagination than standardization permits.

The projects highlighted in this chapter demonstrate how ornament
can be reconceived in today’s environmental contexts. They are not reduced
to quantifiable solutions to a problem, nor are they restorations in any strict
sense. They are inspired by forms found in nature but do not appear natural;
that is, they neither mimic landscapes that we would assume to be or
recognize as natural, nor do they replicate earlier representations of nature,
such as we find in nineteenth-century parks. They are, nevertheless, site-
and context-specific, as long as context is understood in broad and
inescapably multiple ways. Encouraging an ecological ethos or a
“consciousness of milieu” entails responding to endemic conditions, which
include imported palm trees and mangroves in Miami or the arabesque of a
Fibonacci spiral and the arid desert vegetation in Las Vegas.56 As the
quantifiable functions of landscape have become more central, especially
with regard to the design of “green” infrastructure, equal attention must be



given to the historical, cultural, and experiential dimensions of our
changing relationship to nature and how these ideas are manifest in
designed landscapes. The range of expressions that we see today indicates
that ornament remains a topic of interest and holds continuing relevance as
an element that serves these social and cultural functions.57

31. Complementary Contradiction. Perspective view of the topographic low point where the
surface nears groundwater.
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György Kepes, Transverse section of Osmanthus wood: 50X, 1951, photographic enlargement on
particleboard



The display of and engagement with processes has been inherent in the
making of landscapes throughout history. The many manifestations of this
process-orientated engagement reveal how we perceive our affiliation with
nature at a given point in time. As argued throughout this book, patterns
represent one way to render this relationship comprehensible. The
approaches described — topological, behavioral, and ornamental — each
prioritize a different aspect of a project’s formation, a different kind of
pattern-finding or pattern-forming, that relates both to design methods and
to material processes in the landscape itself.

New techniques and modes of visualization have the potential to
change how we “see.” For centuries, humans have created tools to uncover
and understand the complexities that underlie the immediately visible
characteristics of our environment. Today, ever more elaborate methods and
devices are created to perceive, interpret, and open horizons of insight into
our world. This much seems obvious, but the belief persists that the newest
forms of digital media are somehow more detached from the real world
than earlier forms of media, just as there is widespread skepticism today
about patterns and surface in designed landscapes. This book’s structure
will perhaps intensify some criticisms in this regard. It will invite
reproaches similar to those directed at Kepes’s work, in particular criticism
regarding the comparison of many kinds of patterns based on visual
resemblance, which presumably ignores the vast differences among them.
As one commentator on Kepes noted, “Substance and scale no longer
mattered as long as a common pattern was discernible.”1 We are not,
however, arguing for an immutable or universal form of pattern. Nor are we
proposing that visually homologous patterns across vast scales are the same.
Rather, we are arguing that patterns are inherently relational and that the
search for and the creation of patterns are endemic to many scientific and
artistic endeavors. In both Kepes’s “ecological consciousness” and
Bateson’s ecological episteme, what is most important is the process of
knowing, which comes through the aesthetic dimension. It is our core
argument that pattern, in its many and diverse forms, is a primary way to
tap into this aesthetic dimension.
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exceptional, his search for patterns was a search for universal principles that could produce a
“timeless way of building,” which is not a goal of ours. See Alexander et al., A Pattern Language:
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… as the term proliferates, it is in danger of becoming a shibboleth applied to everything yet meaning
almost nothing.” See Hight, “Designing Ecologies,” in Projective Ecologies, eds. Reed and Lister,
85. Similarly, S. T. A. Pickett, M. L. Cadenasso, and J. M. Grove observe, “Any technical term in
ecology has three kinds of connotation: meaning, model, and metaphor,” and they add, “The
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Ecosystems are viewed as machines, or organic entities, or cybernetic code.” Pickett et al., “Resilient
Cities: Meaning, Models, and Metaphor for Integrating the Ecological, Socio-economic, and
Planning Realms,” Landscape and Urban Planning 69 (2004): 370, 372.
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6. Donella H. Meadows in Thinking in Systems: A Primer, ed. Diana Wright (White River Junction,
VT: Chelsea Green, 2008), 190.

7. Definitions of the relation of pattern to systems are too numerous to cite, since patterns are
inherent to systems. These quotations are from David S. Walonick, “General Systems Theory”
(1993), accessed March 29, 2015, www.statpac.org/wa lonick/system s-theory.htm, and Donella H.
Meadows, Thinking in Systems, 188. Meadows’s full observation reads that a system is a “set of
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“Systems thinking is about patterns of relationships and how these translate into emergent
behaviors,” according to James J. Kay, “An Introduction to Systems Thinking,” in The Ecosystem
Approach: Complexity, Uncertainty, and Managing for Sustainability, eds. David Waltner-Toews,
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10. Peter Harries-Jones describes Bateson’s concerns about the mechanistic view of ecology by
means of a pair of questions: “Would the new science of ecology, in which so many now placed
hope, prove any better than its forebears if ecological science still embraced the same framework of
thinking about the pre-eminence of the material forces of nature? And what advance in thinking
would an unreconstructed materialism bring about in the eco-management of nature?” Harries-Jones,
“Understanding Ecological Aesthetics: The Challenge of Bateson,” Cybernetics and Human
Knowing 12, no. 1–2 (2005): 64.
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(Toronto: University of Toronto Press, 2002; first printing 1995), 6.
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presumed in such publications as Donella H. Meadows et al., The Limits to Growth (New York:
Universe Books, 1972) and Paul Ehrlich, The Population Bomb (New York: Ballantine Books, 1968).
Population projections were based on expectations of birth rates that have not been fulfilled. If
current birth rates are used, global population will in fact decrease significantly. More controversial is
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The latter measures expose great discrepancies between the populations of wealthy countries and the
rest of the world.

13. This view of ecology as encompassing realms far beyond science was further promoted by the
philosopher Félix Guattari in 1989. See The Three Ecologies, trans. Ian Pindar and Paul Sutton
(London: The Athlone Press, 2000), which opens with an epigraph from Bateson.
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Halprin, see Margot Lystra, “McHarg’s Entropy, Halprin’s Chance: Representations of Cybernetic
Change in 1960s Landscape Architecture,” Studies in the History of Gardens & Designed
Landscapes 34, no. 1 (2014): 71–84.
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and authority into their field. The mantle of science was embraced, not in connection with scientific
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83.
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Physical Sciences (San Francisco, CA: W. H. Freeman, 1980).
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Afterword
1. Spyros Papapetros, who is quoted here, is not as critical of this aspect of Kepes’s work as others
have been. Papapetros argues that “cosmologically-minded architects or historians have also been
criticized for their distance from the real, as well as for their allegedly escapist inclination toward a
sense of order that is irrevocably lost in the modern world. … [However,] one could argue that …
[c]osmology portents a reengagement with the world beyond the limits of its normative periphery,
not the reaffirmation of an immutable spatial organization or world order.” Papapetros,
“MICRO/MACRO: Architecture, Cosmology, and the Real World,” Perspecta 42 (2010): 122, 124.
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