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ABSTRACT

Designed ecology refers to a process of active
and purposive design interventions that help
enhance functional improvement, restoration, or
reshaping of ecosystem in human settlements,
especially in the areas suffering from severe
ecological degradation. Different from ecological
design, designed ecology is to creatively intervene
and improve human beings’ complicated living
environment. Starting from an examination of
related concepts, this paper reviews designed
ecology from four perspectives: creating natural
environment; reintroducing native habitat;
enhancing natural regeneration; and tending
natural ecosystem. It further defines designed
ecology at three levels: 1] ecological functionality,
i.e. the design creates a self-maintaining
ecosystem; 2] succession efficiency, i.e. the effect
of the designed succession surpasses the results
of natural regeneration or the design helps
promote natural regeneration; and 3) landscape
experience, i.e. the design offers aesthetic
services to better respond to the needs of human
society. The authors argue that an effective
promotion of designed ecology relies on both the
efforts of design practice and ecological study,
including research on regional / local ecosystem,
self-succession of ecosystem, and ecosystem
capacity, as well as exploration of improving
human living experience through design practice.
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1 Introduction

Over the past few years, under the background that China has
been characterized with a high urbanization ratio over 50%
and a top-down promotion of the Ecological Civilization, the
focus of urban construction and the role of designers have seen
a huge change'"'. The term “ecology” (or “ecological”) has been
increasingly mentioned in urban planning and landscape design
as goals or theoretical standpoints of practice. Born as a branch
of Biology in the 19th century and developed its independent
disciplinary system over the 20th century as a nature science,
Ecology now is recognized for its framework of multi-
disciplinary knowledge. With a largely expanded and enriched
implication, “Ecology” has emerged in various fields"”. However,
the relationship between design and ecology has less been
systematically examined in theories or methodologies of urban-
rural planning and landscape design worldwide. It is undeniable

that the gap between design practice and ecological research

is huge, which urgently needs to be solved”™"!. By sorting out

similar concepts, this paper considers the relationship between

design practice and ecological study and then defines the

essences and evaluation criteria of designed ecology.

2 Designed Ecology and Other Similar Concepts

Similar concepts to designed ecology include ecological

design, ecological restoration, constructed ecology, etc.
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Table 1: Comparison of pts of | | design, ecol | restoration, constructed ecology, and designed ecology
& “EE MEX =[:5) RITSEERFPXER IHUBIHE
Concept Implication of “ecology / Goal The relationship between design Site
ecological” and ecosystem

&Eigit MMEBRE, MRITNRSISRE M RAEE BRI HRTRENESHEEMNR~ERELW | KaHEX BR
Ecological As ecological ideas that describe design To avoid negative impacts on environment brought by Design adapts to ecosystem in a passive No limit

design objects or processes in a qualitative way the lack of ecological considerations way

EBEE LSRG EEWHIRNETSIIEE WEEE 4RI TS
Ecological As an ecosystem functionality To restore damaged ecological functionalities Design restores ecosystem as a passive Places that suffer from ecological

restoration

remediation

degradation

AIES LSRG R AN BESRG: ERRAZHERIRNATESEN AT TG

Constructed As an ecosystem functionality To alter ecosystem through mankind interventions Design reshapes ecosystem, Constructed environment
ecology intentionally or unintentionally
B ESRGIEE RIREIE R A T TFRESRREMMULTE Rk R BRERITNANHABTE
Designed As an ecosystem functionality To improve ecosystems through active and intentional Design restores and improves Human settlements that require
ecology interventions ecosystem in an active way design interventions to improve living

experience
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Similarities and differences among them are concluded in
Table 1.

As the most well-known concept among them all,
ecological design was first proposed to describe “any form of
design that minimizes environmentally destructive impacts by
integrating itself with living processes”!®!. Besides, ecological
design is a passive adaptation to natural ecological
environment and its objective to “minimize environmentally
destructive impacts” is vague because what kind of impact
or how much to minimize is often subjectively defined.

Aggravated ecological damages caused by urbanization
processes have made the concept “ecological restoration”
receive increasing attention, though it has been studied for
nearly a century. In the 1930s, Aldo Leopold’s exploration to
restore the pasture in the botanical garden of the University
of Wisconsin through design methods and his discovery of
the significance of fire to an ecosystem can be seen as one of
the early cases of ecological restoration”’. Later, along with
the rise of environmental movements, ecological measures
integrated into environmental remediation processes, such
as post-mining restoration, water and soil conservation,
and waste water treatment, were recorded in Europe, North
America, and other regions in the world"”. Practice of habitat
restoration has been on the increase in developed countries
since the 1970s when China’s early ecological restoration
practice was started for a growth of economic benefits
of forestry industry or a higher forest coverage'®’. In the
1980s, to address serious environmental degradation and
pollution problems, a large number of restoration projects
were launched, targeting deteriorated forests, grasslands or
islands, abandoned farmlands, and other declined or damaged
ecosystems, together with a development of theoretical
studies in ecological restoration”. The essence of ecological
restoration is to remediate ecological damages; according to
the Society for Ecological Restoration, ecological restoration
is “a process of assisting the recovery of an ecosystem that has

»Pl which focuses on re-

been degraded, damaged or destroyed,
introducing ecological functionalities back to a given natural
ecosystem.

Over the past years, the difference between novel

19 "as well as the impact

ecosystems and natural ecosystems
of human activity and engineering construction on natural
ecosystems, has been more and more recognized in this
anthropogenic age. Constructed ecology refers to an ecological
reconstruction with human engineering means, intentionally
(for example, building a wetland park to directly provide

natural habitats for animals and plants) or unintentionally (for
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Table 2: Four perspectives of designed ecologies
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Perspective

“EE BEX
Implication of “ecology /
ecological”

RitBiR
Design objective

RItSRABRENXRE
The relationship between
design with natural
regeneration

BEEATES ARF N THERRE, WRRHEH FUN=E28s Lycle £2500) EN:
E_ R A natural environment that is often Creating green spaces in human Not explicit
Creating natural ) . -
. defined with empirical knowledge, settlements
environment . L. .
without any explicit connotation
BEALAS REERE MESEHET—MEEAREE | TR
,’E ,R Native habitats NHRBEESRS Not explicit
Reintroducing Restori tablishi i
native habitat e§ orl.ng or reestablishing a self-
maintaining, healthy ecosystem
T ERNERESERE BUREFREIALLBRREESN | NABRIRE

INEEAES
Enhancing natural
regeneration

The process of natural succession of
local habitats

s

Ensuring that the managed
succession is better and faster than
a natural regeneration

Design intervenes natural
regeneration
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Tending natural
ecosystem
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the needs of humans' aesthetic
experience and cultural
sustainability
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Design integrates with
human needs under a given
environmental capacity
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example, the construction of dams may bring an impact on
regional ecosystems). Generally speaking, constructed ecology
involves all kinds of man-made ecological reconstruction
methods, including design, engineering, and maintenance and
management approaches'”’

Roughly, designed ecology can be seen as a sort of
constructed ecology, where design is a purposive intervention
to improve ecological environment and to restore local
ecosystem in human settlements — in other words, design is
not to adapt to or remediate ecosystems in a passive way, but
to restore or manage ecosystems with proactive measures''".
Compared with natural ecology, designed ecology is
characterized for its artificial attributes and can be considered
as a human-designed ecosystem'"”. Designed ecology is
constructed through the means of landscape design to imitate
natural ecosystems and to reorganize natural elements to
create a new man-made ecosystem that functions like a natural

¢!’ — that is, creating nature by design. This paper defines
designed ecology as a process of active and purposive design
interventions that help enhance functional improvement,
restoration, or reshaping of ecosystem in human settlements,
especially in the areas suffering from severe ecological
degradation.

The transition from ecological design towards designed
ecology mirrors a shift from highlighting the conceptual
significance of ecology (that is often represented by qualitative
descriptions of the ecological nature of design objects or
processes) towards focusing on functional exploration in
the era of sustainability. Design has been an efficient tool to
respond to environmental changes by proactively creating
ecosystems for higher overall benefits.

3 Perspectives of Designed Ecologies

Apart from the concepts of constructed ecology and
designed ecology that were proposed over the recent years,
human’s practice of proactively improving, restoring, or
reshaping ecosystems has lasted for centuries by varied
disciplines. In landscape profession, since the birth of
Landscape Architecture, many design cases have been recorded
as processes of active environmental interventions, where
diverse design ideas and perspectives have emerged. To further
deduce the essence of designed ecology in contemporary
agenda, this paper examines and summarizes four perspectives
of designed ecology (Table 2), including creating natural
environment, reintroducing native habitat, enhancing natural

regeneration, and tending natural ecosystem.
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3.1 Creating Natural Environment

Creating natural Environment is a process of introducing
sound natural environment or natural ecosystems into urban
areas suffering from ecological damages through planning or
design approaches. “Nature / natural” and “natural ecosystem”
here are often defined with empirical knowledge rather than
scientific evidences.

In the 19th century — before the birth of modern Ecology
in the 1960s — most cities of the United States had suffered
from urban problems of the late industrialization, such
as extremely high density of population, declined urban
environment, shortage of natural and recreational space.
Frederick Law Olmsted, the founder of modern landscape
design of the United States, considered creating natural
landscapes to meet social needs and relieve people’s mental
stress by learning from the picturesque characteristics of
British pastoral landscapes and natural landscape gardens and
deliberately integrating nature with urban settings according
to specific climate conditions. The most representative case is
the Central Park in New York, where Olmsted introduced a
3.2 km long, 0.8 km wide natural oasis in central Manhattan
with lots of existing landforms and plants retained. Today, the
park is still a popular destination for public recreation and
gatherings, where dozens of hectares of lush forests provide
valuable habitats for wildlife in the city"".

In the fields related to landscape design, creating natural
environment has been commonly regarded as a kind of
planning and design objective and narrative in green space
construction and spatial development. Generally, any form
of practice that creates natural ecosystems of a place where
there was no green space before can be seen as creating natural
ecosystem. However, since the concept of natural environment,
as well as the related expectations of improvement, is
empirical, ambiguous, and subjective, not all designs that make
places more natural are “creating natural environment.” Also,
consistent evaluation criteria to examine the performance of a
reshaped natural ecosystem are not in place. In both concepts
of ecological design and creating natural environment, nature
is discussed on an ethical level with less functional exploration.
Part of such practices are criticized as expensive, conceptual,

unfriendly, or anti-aesthetic ecology designs'"'.

3.2 Reintroducing Native Habitat

Here, the term “habitat” is defined as the sum of
environmental conditions of a specific place that is occupied by
organisms, populations, or communities. The concept reflects
functional considerations of ecosystems!''®. Reintroducing

VOLUME 7/ISSUE 1/ FEBRUARY 2019
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native habitats means to design and employ restoration
methods to reestablish a self-maintaining, healthy ecosystem
(natural, constructed, or semi-constructed), which could
provide a number of ecosystem services for humans. In

an ideal hypothesis, an optimal ecosystem would exist in
every place, which would be in a highly steady state with a
maximum ecological performance and provide best aesthetic
values. But it would take a very long period of time to realize.

One of the early advocators of natural habitat
reintroduction was Jens Jensen, whose works (such as the
Columbus Park in Chicago) were dedicated to the native
ecosystem and prairie landscape in Chicago, trying to
reappear native prairie habitats with design. He also worked
with Prairie Club, Friends of Our Native Landscape, and
other organizations to protect remaining wild natural
heritages"”. For Jensen, the formation of landscape is closely
linked to life processes, and he demonstrated the concept with
a number of parks and gardens allowing people to observe the
exact natural regeneration process from a grassland towards
a woodland, even part of the landscape changed beyond his
original vision'"*,

The design concept of introducing prairie landscape has
been widely used in central America till today. For example,
the design of the General Mills Headquarters introduced a
prairie landscape into the site and simulated wild fires in
every March so that the weeds on the site would be burned
into ashes, providing ideal fertilizers for the grasses growing
in the coming year, without extra sowing or maintenance.

Many ecological restoration cases have explored to
reintroduce or reshape native habitats with design approaches.
Since 19835, a series of research on ecosystem restoration
of forests, wetlands, grasslands, and coast ecosystems has
been published, with remarkable achievements in theoretical
development!"”, Meanwhile, most Chinese scholars lack
knowledge of native habitats and ecosystems, especially
regarding how to apply such research findings to effectively

guide restoration planning and design.

3.3 Enhancing Natural Regeneration

Beside of native habitat restoration, more and more
designers focus on natural regeneration processes and begin
to question why designed ecosystems can replace natural
ones. Designs are expected as a process to help accelerate
natural restoration and regeneration, rather than building a
substitute of native habitats. Typically, in Cities and Natural
Process: A basis for Sustainability'™”, Michael Hough noted

that a natural regeneration of plant communities in Canada
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would take centuries to restore native ecosystems; while, by
establishing designed plant communities, if managed properly
(such as by planting or removing trees according to given
timelines and increasing light and irrigation), the formation
and succession of natural ecosystems would accomplish
within decades. Design works can facilitate all stages

of a natural succession through proactive and effective
approaches. It reveals that one of the essential roles of
designed ecology is to design and manage the process of
natural succession, instead of replacing it.

Such ideas of enhancing or facilitating natural regeneration
have been applied into practice worldwide, part of which
accomplish by introducing while the others by removing. For
example, in the Bos Park in Amsterdam of the Netherlands, a
mixture of temporary or fast-growing pioneer tree species and
permanent climax tree species were planted randomly in grids.
At the early stage, pioneer trees provided necessary shadows
for seedlings of the climax tree species; 15 years later, pioneer
species were removed to leave room for the growth of the
climax ones'”'!. Similarly, the idea of “intaglio” by the designer
Peter Del Tredici was adopted from an engraving technique,
which metaphorically means to remove the “unwanted” —
instead of introducing something “wanted” — from the
existing ecosystem management (Fig. 1). For instance, locust
trees (Robinia pseudoacacia) are protected by removing the
vines competing with them. The Natur-Park Schoneberger

Sudgelande in Berilin, Germany was built on a site of derelict

Stage 3: Mature climax woodland development
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Stage 3: Mature climax woodland development
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railways, where it was once covered with overgrowing plants.
With minimum management on the plant communities of

the park, a mixed landscape of native and exotic plants was
formed, providing sound habitats for native species*”.

A design process to help accelerate natural regeneration
and restoration requires designers having necessary knowledge
about local habitats and, more importantly, about the natural
succession process of native ecosystems, which are new

challenges for both design practice and ecological studies.

3.4 Tending Natural Ecosystem

Other than the ecological restoration efforts that are led by
ecologists with a single-purpose of remediating the ecology of
damaged ecosystems, designed ecology cases led by landscape
designers take human needs and uses into consideration. The
Central Park designed by Olmsted is a great destination for
public leisure; the Columbus Park designed by Jenson offers
an amphitheater at its central area, where people can sit on
the gentle slope along the riverfronts and enjoy the beauty
of sunset and the performance on the stage with a moon-
rising scenery. Landscape designers have been trying to arouse
people’s appreciation of the beauty and cycles of nature. The
integration of nature and humanity is also a lasting topic in
Landscape Architecture.

Joan Iverson Nassauer promoted the integration of nature
and humanity into a theoretical thinking by proposing a

1531 who focuses on aesthetic

concept of Cultural Sustainability
values of landscapes and suggests that humans can hardly
appreciate the beauty of wildness. For instance, people regard
free-growing plants in cities aesthetically different: some avoid
them as a mess and others prefer them as attractive sceneries.
People’s aesthetic values are also related to the environment
where they live: plants growing in urban vacant spaces are
often treated as weeds but seen as wild flowers if growing in
countryside. Although human beings have shown their power
to transform nature and made it seemingly “tamed,” original
natural ecosystems in fact are still full of danger for individual
humans. Humans’ recognition of nature is based on a civilized
understanding. When people try to alter natural ecosystems
with design, it does not mean to restore back to the exact
original landscape; instead, design is expected to improve the
ecosystems, aesthetically and functionally, to meet humans’
needs and desires'"!,

Landscape design is a cultural intervention on nature,
which is expected to not only reshape ecosystems but also
meet human’s aesthetic desires and activity demands'”’'. Design

is about arousing humans’ emotional resonance between
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natural environment — as a resource — and individuals’ feelings
or aesthetic experience, to explore a method to unfold the value
of the resource. Design is neither developed simply through
quantitative calculations nor arbitrary personal judgements —
in other words, design is developed on a combination of specific
environmental capacity and weight mapping results with
individuals’ effective use of natural resource®®. Nassauer
argues that, in addition to meeting functional needs, under

a given environmental capacity, it is encouraged to integrate
culturally popular elements into designs to improve the
aesthetic value of a landscape. She also stresses the role that
landscape elements, such as lovely colors, blossom plants,
borders, and animals, play in improving the aesthetic value

of natural ecosystems. For instance, the Millennium Park in
Chicago enjoys a meadow of a rich variety of wild flowers

species, presenting a changing scenery all year round.
4 Conclusion

4.1 Essences of Designed Ecology

By reviewing the four design perspectives as above, this
paper deduces that a designed ecology, as a process of active
and purposive design interventions that help enhance functional
improvement, restoration, or reshaping of ecosystem in human
settlements, especially in the areas suffering from severe
ecological degradation, should be quality in three aspects, which
can also be used as a criterion to examine and evaluate the
performance of relevant practices:

1) Ecological functionality. Rather than merely seeding
grasses or planting trees, or even simply advocating ecological
ideas, design is expected to create a functionally real and self-
maintaining ecosystem.

2) Succession efficiency. By introducing the wanted or
removing the unwanted, design is expected to combine with
natural successions and facilitate or improve ecosystem
regeneration. It is blind to intervene ecosystems in a constructed
way if that does not help natural succession or ecological
restoration.

3) Landscape experience. Design of ecosystems is expected
to integrate people’s aesthetic experience with social needs.
With less consideration on human living or experience needs,
nature can ecologically regenerate itself, or sometimes with
the aid of purely ecological interventions; designers’ role in
ecological restoration is to improve the quality of human living
environment, which is precisely the professional mission of
landscape architects and disciplinary foundation of Landscape
Architecture.
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4.2 Prospects

Designed ecology considers both aspects of “design” and
“ecology” and is supported by interdisciplinary knowledge.
It is highly integrated and complicated, and promoted by
the development of ecological study, design practice, and the
integration of the both. Specifically, ecological studies are
expected to go further in local ecosystem, succession process
of ecosystem, and ecosystem capacity to form a systematic and
intelligible knowledge framework to encourage and facilitate
authentic design applications. In the future, designers are
expected to make more efforts in improving human living
experience and strengthening ecological knowledge, in order to
make their design a process providing multiple services, instead
of only focusing on formal design. According to Julie Bargmann,
“the big revelation for landscape designers now is that form is

just a noun; it is also a verb.””” Only in this way can ecologists
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