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Abstract 

Two conceptual problems can be identified with the ecological design/design 
with nature paradigm in landscape architecture. The first is that the nature with 
which landscape designers are working is manifold in its expression. Researchers 
as well as philosophers who have studied ecological concepts, theories and 
conservation practices contrast ideas of nature as a collection of objects (a nature 
of biodiversity), to ideas of nature as process (a nature of ecosystems, energy 
transfers, and biogeochemical cycles). In fact, in the same way that conservation 
of biodiversity implies interventions akin to gardening, designing with 
biodiversity is very much compatible with garden and landscape design. A 
collection of taxons, that is specie and cultivar richness, is readily visible and 
representable. And in fact, growing a collection of plant taxons, whether 
displayed formally or informally, has been very much part of the history of 
gardens, long before the present legitimate interest in promoting biodiversity. In 
the second conceptualization of nature, nature can be understood as a force, a 
process, sometimes irrespective of the species or number of species involved. 
This is the nature that is implied in ecological engineering and in design based 
on natural community succession etc. Designing with such a nature raises the 
second question: the problem of the representation of the time involved in any 
process, in landscape in particular, since all theses processes take place in a time 
frame that exceeds our contact with the landscape. Didactic to poetic descriptions 
of processes occurring in the landscape or garden become the only way to 
acknowledge and represent the passage of time.  
Keywords: ecological design, landscape architecture, Idea of nature, 
biodiversity, ecological processes, succession. 
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1 Introduction 

Since 1960, the growing social demand for ecology [1] has permeated the 
practice of landscape architecture. Most practitioners and observers agree that 
the current paradigm in landscape architecture of designing with nature is 
predominantly informed by the science of ecology [2]. This general statement 
ignores two conceptual problems. The first is that nature as informed by ecology 
is manifold in its expression. The second is that the very representation of time, 
especially the time required for ecological processes to take place, is somewhat 
incompatible with both the time frame of our contact with the landscape and the 
inherently spatial essence of landscape design. This article will discuss, first, 
how the varied and sometimes opposite views of ecological nature impact on 
nature conservation and landscape design and, second, why and how landscape 
architecture succeeds in designing for biodiversity but struggles with designing 
with ecological processes. 

2 The multiple natures of ecological nature 

Researchers, philosophers and historians have identified a series of fundamental 
theoretical oppositions in ecology, [3] such as the opposition between 
determinism and probabilism [4], equilibrium and change [5] or reductionism 
and holism [6] (otherwise named merological and holological by Odum [7]). 
These oppositions can be regarded as oppositions in the idea of nature itself. One 
of these oppositions has been repeatedly noted in ecology, in nature conservation 
in particular, namely the contrast between nature as a collection of objects, the 
nature of biodiversity, and nature as process, the nature of ecosystems, energy 
transfers and biogeochemical cycles.  
     Authors do not agree on the proper dividing line between ecology sub-
disciplines regarding that opposition. In Current Normative Concepts in 
Conservation, Callicott et al. [8] name the two opposite views of nature in 
ecological science: compositionalism and functionalism. It should be noted that 
these authors recognize the existence of a continuum between these two poles. 
Compositionalism includes population and community biology and aims to 
conserve specie composition and biological diversity. E. O. Wilson is one 
famous representative of that school of thought. Functionalism, on the other 
hand, is informed by thermodynamics and is mainly concerned with preserving 
ecosystem functions. H. T. Odum and all those involved in ecological 
engineering and ecosystem research would be considered major proponents of 
that vision. White and Bratton [9] consider emphasis on community and 
ecosystem preservation as part of a process-oriented approach, while emphasis 
on population and species conservation is considered a species (biodiversity)-
oriented approach. Henderson [10] opposes two conceptions of nature 
conservation: the English and the North American (American and Canadian). 
The first is be characterized by its commitment to preserve diversity, rare species 
and landscapes – with the corollary of somewhat strong interference with 
processes, while the other would be reluctant to intervene. Quoting numerous 
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other authors, Cooper [11] distinguishes reserves for biodiversity from 
wilderness reserves within his four-type typology of nature reserves in Britain. 
Swart et al. [12] also differentiate an arcadian biodiversity approach in 
seminatural landscapes from a wilderness approach. As nature conservation 
resembles landscape architecture in that it implies using knowledge of nature to 
achieve specific goals. Oppositions between types of interventions identified in 
nature conservation might then be relevant to landscape architecture. 

3 Biodiversity 

The term ‘biodiversity’, a contraction of the phrase “biological diversity,” was 
coined in 1985 by Dr Walter G. Rosen [13]), but became known to the public 
through the 1986 National Forum on BioDiversity sponsored by the National 
Academy of Science and the Smithsonian Institution, both US organizations. 
Literally, biodiversity  means the diversity of living things. The Convention for 
Biodiversity (CB) [14] signed in 1992 includes the following definition, which 
does not mention gene diversity per se although the latter is explicitly referred to 
in other texts (e.g.: description of the 2008 International Day for Biological 
Diversity [15]): “‘Biological diversity’ means the variability among living 
organisms from all sources including, inter alia, terrestrial, marine and other 
aquatic ecosystems and the ecological complexes of which they are part; this 
includes diversity within species, between species and of ecosystems.”  
     Although technically, indices of species diversity often integrate corrections 
for sample size, evenness, rarity of species and other considerations, biodiversity 
of species equates most often plain species richness whether in conservation 
literature [16] or in peoples’ or landscape designers minds [17]. The concept of 
species richness could be defined as the number of species present in a given 
area. However, ecologists or landscape architects themselves do not agree on the 
species that should be included when assessing the species richness of a specific 
area. Some discuss the opportunity to include non-indigenous species [18], while 
for others introduced (exotic) species should be excluded [19, 20]. The 
convention on biodiversity does explicitly include domestic species as valuable 
genetic resource material for agriculture. In this case, certain exotic introduced 
species are thus included in biodiversity [21].  However the CB does not 
formally recognize urban biodiversity or mention ornamental plants, which is, 
nevertheless, considered by some as valuable biodiversity [22]. 
     The promotion of biodiversity in its broader meaning has gained support from 
landscape designers both in their discourse and their praxis [23].  “Diversity is 
the most commonly cited concept applied to the use of herbaceous plants in 
public green areas,” noted German landscape architect Heiner Luz [24] in a 
thematic issue of Topos, the European Landscape Magazine, devoted to 
designing with plants. We postulate that biodiversity in its broader meaning has 
gained the adherence of gardeners and garden and landscape designers for three 
reasons. First, the diversity of plant and animal life can be readily recognized by 
human beings on a morphological basis whether or not there is perfect 
congruence with taxonomical species [25, 26]. Biodiversity has been 

 
 www.witpress.com, ISSN 1743-3541 (on-line) 

© 2008 WIT PressWIT Transactions on Ecology and the Environment, Vol 114,

Design and Nature IV  215



traditionally valued and cared for in the landscape and in gardens for subsistence, 
spiritual, aesthetic, status or other reasons [27]. Second, biodiversity, at least 
plant species richness per area,  is, readily representable and visible in the space 
of the plan or in the materiality of the landscape or garden. (In fact, actual 
biodiversity results from a process, that of speciation, however it is generally not 
understood as such by nature conservationists or landscape designers [28]). 
     The third reason for the enthusiasm for biodiversity within the landscape and 
garden design world is that gardening and garden design have a long tradition of 
cultivating the greatest possible number of species. The garden paradise of King 
Cyrus the Great was described as the receptacle of “everything that is beautiful 
and good in nature,” by Xenophon’s Socrates [29]. In more recent history, the 
practice of plant collection was popular among European gardeners after the 
prolific introduction of exotic plants from European colonies [30, 31]. At the 
turn of last century, the renowned garden designer Gertrud Jekyll [32] wrote in 
her introduction to her 1891 Wood and Gardens: “Some find their greatest 
pleasures in collecting as many plants as possible from every source.” Great non-
botanical gardens renowned for their rich variety of plant species abound [33]. 

4 Ecological processes 

The idea of nature as process, as understood in conservation biology,  proves less 
compatible in landscape architecture than a nature of parts. In fact, if ecological 
processes are left unchecked, as in the wilderness approach of conservation 
biology, in the end all design will be obliterated. A formerly designed landscape 
would then become indistinguishable from a so-called natural landscapes.  This 
is rarely the aim of landscape architecture [34]. Furthermore, designing with a 
nature of process might conflict with the goal of maintaining maximum 
biodiversity, as noted by Henderson [34] and Cooper [35]. Nevertheless, some 
ecological processes or ecosystem functions have received particular attention in 
recent landscape architecture practice. These include energy (biomass) transfer, 
water and nutrient cycles and succession, probably because these processes use 
materials familiar to landscape architecture: vegetation, water and soil. 

5 Biodiversity versus succession: a design 
with nature dilemma 

In a floristically diverse design, ecological processes such as competition and 
succession will eventually reduce the desired biodiversity in number of species 
or the presence of rare species. Through competition, a meadow or border can be 
taken over by a better-adapted species. Maximum biodiversity would require 
keeping these species in check [37]. The progressive transformation over years 
or centuries of bare soil or an abandoned field into a forest is the classic example 
of plant succession. However maximum biodiversity is generally not associated 
with climax or the end point of the process but with intermediate stages of 
succession Therefore periodic disturbances (grazing, cutting, burning etc) are 
necessary to maintain maximum plant and sometimes animal biodiversity [38, 
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39]. In fact, in some instances, great biodiversity is associated with so-called 
semi-natural landscapes precisely because human intervention has prevented 
succession in these landscapes [40]. A well-known example is grazing by 
domestic animals [41]. 
     As mentioned above, in absolute terms, processes such as plant succession 
could even be preserved or staged without taking particular species or 
communities or their diversity into consideration. In the blunt words of Louis-
Guillaume Le Roy [42], a renowned Dutch landscape designer, “For anyone who 
thinks and works ecologically, the most important aspect is the management of 
energy (…) Which plants are included in the system is in essence unimportant.”  
The management of energy referred to by Le Roy, probably inspired by the 
ecological thermodynamics developed by Odum [43], involves the production of 
vegetative biomass on a derelict site named the Ecocathedral.  Le Roy has 
brought construction debris to this site since 1970 and has let vegetation take 
hold of the structures formed from this debris. The Ecocathedral is projected to 
last until the year 3000 [44], fig. 1.  That project is probably as close as one can 
get to a landscape architecture based solely on the idea of nature as process with 
the explicit rejection of the idea of nature as parts. Most of the time, designers’ 
writings do not express such a clear choice. 
 

 

Figure 1: Ecocathedral, Mildam, Netherlands. Photo: Luc Lévesque. 

     In a book called The Dynamic Landscape, the English landscape designer 
Nigel Dunnett [45] notes how “promoting diversity in vegetation is primarily 
reducing the vigour of dominant species – it is simply not enough to include a 
large number of species in a mix.”  Reducing the vigour of dominant species 
means reducing competition. Gilles Clément, a well-known French landscape 
architect, designer of the “garden of movement,” of the André Citroën Park in 
Paris, is associated with ecological design in his mother country. In his “garden 
of movement,” he claims to use natural energy, through processes like 
succession, to the benefit of gardens. He also seeks to promote species diversity. 
He explained his method as applied in his own garden in a presentation at the 
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Musée national d’histoire naturelle in Paris, “Since it was a small vale and there 
was a serious possibility it would fill in (note: with trees), I introduced a 
management approach aimed at maintaining plant diversity. From my studies, I 
had learned that in our climate, unlike tropical regions, floristic diversity is better 
maintained by herbaceous rather than woody plants. (…) I tried to take into 
account the dynamic of the land’s natural progression toward the forest climax 
by eliminating a closing in, that is, by removing a few trees that provided too 
much shade. But I also planted” [46].  In fact, he somehow freezes the 
succession picture at its most garden-like stage and assures it of an aesthetically 
pleasing biodiversity, fig. 2. This case illustrates how ideas of nature as process – 
as informed by ecology and nature conservation – cannot be fully applied in 
landscape and garden design.  
 

 

Figure 2: Parc André Citroën, Paris, France, Photo Danielle Dagenais. 

6 The problem of representation of the passage of time 

Bowler [47], Prigogine and Stengers [48] and others have acknowledged the 
importance of the intrusion of time into scientific thought in the 18th to 19th 
centuries with respect to the emergence of time-based sciences like ecology. In 
the case of ecology, the passage from patterns to processes, from the world of 
plenitude and the fixity of species, to a world of evolution and natural selection 
was fundamental.  
     In one seminal article, Mozingo [49] states the necessity as well as the 
difficulty of providing visibility and temporality to ecological functions in the 
designed landscape. Temporality is seen as an obstacle to be skirted by 
integrating permanent structures, a symptom of the discomfort of the discipline 
with time [50]. Which time? Time can be the cyclical time of the seasons which 
brings germination, flowering or the shedding of leaves. This phenological time 
has been part of garden and landscape design for a long time: flowers, fruits, and 
colour of leaves have always captured human interest. What is new is the 
challenge of representing non-recurring process occurring on a longer ecological 
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timescale. What is an ecological timescale? Succession could theoretically 
proceed over a 1-500 year or even 1000-year period, with one year being the 
period covering the germination and growth of desert annuals. Old field 
succession, the most common succession in landscape architecture, takes place 
within 200 years [51]. Most ecologists and nature conservationists work within a 
100-year time frame [52].   
     How can visitors experience that time component of the landscape? Even 
competition, which results in altered vegetation patterns in a relatively short 
timescale, is unlikely to be detected by an occasional visitor to a garden or a even 
by an uninformed habitué. How then can one make succession visible? Ecologist 
use two methods of documenting succession: they either use historical data for a 
given site or they observe chronosequences, i.e. “adjacent plots of different stand 
age” [53].  So, one either tells the narrative of the stand, or one makes the 
visitors see the succession at different stages. Surprisingly the first strategy is the 
more common one in landscape architecture. Landscape architects resort to a 
more or less scientific or even poetic text narrative of the past process and 
sometimes future process  as a mean of making the process visible (e.g. [54, 55] 
[56]) and whether it is the conscious intention or not, this is also a means of 
enhancing the cognitive aesthetic experience of their design [57], since narrative 
is the preferred way to order and render the experience of time [58, 59]. 

7 Conclusion 

Although the findings of ecological sciences have been widely used by landscape 
and garden designers, the underlying opposite ideas of nature, nature of parts or 
of processes have been represented in landscapes with varied success. The aim of 
obtaining maximum biodiversity as a pattern is generally achieved, but it implies 
halting processes like competition and succession.  Letting succession proceed 
implies naturalizing the landscape to the point where design is indistinguishable 
from nature; it also raises the problem of representing the time component of a 
process. Such representation is generally effected through a didactic or poetic 
narrative for the visitor. Chronosequences would be equally adequate but would 
involve more precise management of the succession than the underlying ideas of 
nature as process would permit. In all events, a finer definition of the nature with 
which designers are designing and more precise objectives in the design would 
help attune ecologists, nature conservationists, landscape designers, as well as 
the general public to a common understanding of the landscape. 
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