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Introduction

This chapter
 discusses the one-sidedness of an emphasis on ecological connections XE "connections(separations)"  in nature conservation and spatial planning. It traces back the track of Dutch nature conservation thinking into the typical Dutch ecologist Van Leeuwen XE "Leeuwen, Chris van"  stressing separations XE "separations(connections)"  to restore the balance.

1.1 The emphasis on boundaries apart from areas

1.1.1 Van Eijck

As a student at the Faculty of Architecture in Delft my favourite lectures were those of architect Aldo van Eijck XE "Eijck, Aldo van"  and ecologist Chris van Leeuwen.
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	Fig. 69 Aldo van Eyck XE "Eyck, Aldo van" 
(Eyck, 1986)
	Fig. 70 Chris van Leeuwen XE " Leeuwen, Chris van" 
(Schimmel, 1985)

	
	


Both emphasised the boundaries XE "boundaries(spaces)"  between spaces XE "spaces(boundaries)"  instead of the character of the spaces intself.

‘The boundary makes the difference; that’s where it happens’ they argued.

After all, the task of urban and architectural designers is to draw boundaries. Designers cannot do much more than drawing boundaries to make spaces visible and usable.
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	Fig. 71 Van Eyck (1955-1960 XE "Eyck (1955-1960" ) Burgerweeshuis (Amsterdam) XE "Burgerweeshuis (Amsterdam)" 
(Ligtelijn, 1999 XE "Ligtelijn, 1999" )

	Fig. 72 Van Eyck (1965) XE "Eyck, 1965"  Sonsbeek paviljoen (Arnhem) XE "Sonsbeek paviljoen (Arnhem)"  (Ligtelijn, 1999 XE "Ligtelijn, 1999" )

	Fig. 73 The cell XE "cell(membranes)"  and its membranes XE "membranes(cell)" 
(Vogel; Günter; Angermann and Hartmut, 1970) XE "Vogel; Günter; Angermann and Hartmut, 1970"  page 18)

	
	
	


In the seventies Aldo van Eijck could give a lecture without a break for six hours on only a few images from Mali reporting his experiences of Dogon architecture XE "Dogon architecture"  (A.E.v. Eyck, et al., 1968 XE "Eyck, et al., 1968" ). The Dogon live at a spectacular landscape boundary. Nobody wanted to miss his rare and fascinating lectures and nobody in the overcrowded classroom was bored for one moment by his humorous and furious criticism of Western culture.

1.1.2 Inbetween realms

I remember an image showing the entrance of a hut with thick walls. The entrance had the form of a tree or fungus. So, you could sit in this boundary environment without being forced to choose between inside or outside. You got coolness from the shade or warmth from the sun simply by changing position. Van Eijck called such locations not forcing us to choose ‘in between-realms’ XE "inbetween-realms"  or ‘twin phenomena’ XE "twin phenomena" . He reproached our culture for forcing choices between false alternatives: “Would you like to breathe in or out?”.
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	Fig. 74 An entrance as a seat XE "entrance as a seat" : a ‘twin phenomenon’ XE "twinphenomenon"  or ‘in between realm’ XE "inbetween realm" 

	


1.1.3 Van Leeuwen

The emerging environmental awareness of the seventies made the lectures of Van Leeuwen popular as well. Many remember them. Shortly before his death he attended a conference dedicated to his work (D.J. Joustra, et al., 2004 XE "Joustra, et al., 2004" ), organised by former students in urbanism and architecture. However, the speeches of that conference showed very different applications, (especially in the field of urban renewal) based on vague interpretations contrasting with Van Leeuwens XE "Leeuwens van"  own usual precision. 
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	Fig. 75 Conference 2004 (D.J. Joustra, et al., 2004 XE "D.J. Joustra, et al., 2004" )
	Fig. 76 Van Leeuwens references XE "Leeuwen(references)" 
(Ross Ashby, 1957, 1965 XE "Ross Ashby, 1957, 1965" ; Bateson, 1980, 1983 XE "Bateson, 1980, 1983" ) 

	
	


He knew the outdoor nature like no one else, but at the same time he was an armchair scholar, writer of many dispersed articles and lecture notes (C.G. van Leeuwen, 1971 XE "Leeuwen, 1971" ) surprising colleagues and fascinating designers.

1.1.4 Open-closed theory

His ‘open-closed theory’ XE "open-closed theory"  (Leeuwen, 1964 XE "Leeuwen, 1964" ) was the subject of dispute with his friend and close colleague Westhoff XE "Westhoff"  from the University of Nijmegen XE "University of Nijmegen"  at the former national institute of nature conservation (RIN XE "RIN" ). Westhoff, et al. (1975 XE "Westhoff, et al., 1975" ) developed according to Braun-Blanquet (1964 XE "Braun-Blanquet, 1964" ) a Dutch syneco​logical system of life communities now elaborated by his successor (Schaminee, et al., 1995 XE "Schaminee, et al., 1995" ) and translated to nature target types (Bal et al., 2001 XE "Bal et al., 2001" ) applied in the actual policy of the Dutch ecological network (NEN XE "NEN" ). However, that operational approach now loses foundation in the perspective of climate change XE "climate change" .
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	Fig. 77 Braun Blanquet XE "Braun Blanquet"  (J. Braun-Blanquet, 1964 XE "Braun-Blanquet, 1964" )
	Fig. 78 Westhoff’s synecology… XE "Westhoffs synecology" 
(Westhoff, et al., 1975 XE "Westhoff, et al., 1975" )
	Fig. 79 …translated into Dutch nature target types XE "target types"  (Bal, et al., 2001 XE "Bal et al., 2001" )

	
	
	


Van Leeuwen made field inventories himself for many years. Based on that experience he emphasised transitions between such supposed life communities rather than determining the communities themselves (Leeuwen, 1965 XE "Leeuwen, 1965" ). Precisely there he saw most rare species, especially if such a transition was spun out along a broad strip (gradient) into an infinite range of unnamed particular environments on a smaller scale. There the ecologically most interesting specialists settled.
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	Fig. 80 Limes convergens XE "limes convergens" 
	Fig. 81 Boundary rich XE "boundary richness" 
	Fig. 82 Limes divergens XE "limes divergens"  (gradient XE "gradient" )

	
	
	


1.1.5 Gradient map in national planning

This line of thought was the guideline of the Dutch Second National Policy Document on Spatial Planning (RPD, 1966) XE "National Policy Document on Spatial Planning 2, 1966" , by which Van Leeuwen’s ‘Gradient map’ XE "Gradient map(1966)"  was published (see Fig. 83).
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	Fig. 83 ‘Gradient map XE "gradient map" ’ in the Dutch Second National Policy Document on Spatial Planning (RPD, 1966 XE "Gradientenkaart RPD, 1966" 

 XE "RPD, 1966" )

	


Citing  XE "RPD, 1966" RPD (1966) :‘Gradients XE "gradients"  are narrow zones with gradual intermediate stages between landscapes with mutual strongly different life circumstances. Examples are contact zones XE "contact zones"  between salt and fresh water environments, between relatively dry and wet areas, between poorly and richly nutricious landscapes and slopes in high areas. Within or directly near these gradual zones one finds a great gradation of environmental types in small compass and as a result a large richness of plant and animal species. To this richness belong nearly all rare plant species in our country. Moreover, here are the regions where in the Netherlands natural edge of wood thickets can develop.
Furthermore, the ‘conservative’ character of these transitional environ​ments is typical. This assures continued existence of species concerned at these locations, subject to not disturbing the transitional environment fully by changes caused by modern agricultural methods.’
Van Leeuwen surprised colleagues by predicting the square metre where a specific rare plant species could be found. For example I witnessed him when he was already at an advanced age looking around and indicating the place where the Carex pulicaris (‘flea sedge’ XE "flea sedge" , ‘vlozegge’) should grow. However, the manager of the area never found that species on his territory. The bystanders went on their knees and found the predicted flea sedge. Van Leeuwen did it intuitively, based on ‘phenomenal’ field knowledge.

1.2 Regulation theory

1.2.1 Relation theory

However, Van Leeuwen could not record that experience in writings otherwise than by sketching a very theoretical framework known as ‘relation theory’ XE "relation theory" . That theory is dispersed in many articles and elaborated in different separate directions, always surprising by unexpected relations between ‘down to earth’ examples. It led to his being made an honorary doctor of the University of Groningen (1974), but the same University published a doctoral thesis judging that theory to be invalid on mathematical grounds (Sloep, 1983 XE "Sloep, 1983" ). However, the same critique applied also to other ecological theories not studied by Sloep. Opposite that most readers and certainly listeners got the feeling of a crystal-clear and simple framework, relevant to many questions concerning design, spatial planning, urban renewal and nature conservation. At last Van Leeuwen agreed to name his theoretical framework more precisely ‘regulation theory’ XE "regulation theory" , according to his cybernetic references of steering and disturbing.

1.2.2 Spatial and temporal variation

One of the first schemes I remember from Van Leeuwen’s lectures shows some basic notions of that theory (see Fig. 84). Firstly it shows the possibility of a negative relation between pattern and process in ecosystems in terms of spatial and temporal variation. So, in general difference correlates to stability (often found near vague boundaries XE "boundaries(sharp, vague)" ), equality to change (often found near sharp boundaries). However, I realised many years later this rule cannot be applied on any level of scale if you take the scale paradox (see Fig. 205) into account.
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	Fig. 84 Spatial and temporal variation XE "variation" 

 XE "temporal variation" 

 XE "spatial and temporal variation"  in the theories of Van Leeuwen XE "Leeuwen(variation)" 
(author, derived from the lectures of van Leeuwen in 1972)

	
	


According to Ross Ashby (1957, 1956) XE "Ross Ashby (1957, 1956)"  ‘equality’ XE "equality(difference)"  is not regarded as the opposite of ‘difference’ but as its near-zero-value. After all, any imagined difference can always be made more different by adding attributes of difference (for instance difference of place, distance), but it cannot always be made less different. A difference less than the least difference we can observe or imagine is called ‘equality’. So, ‘difference’ and ‘change’, ‘equality’ and ‘stability’ in the scheme are all taken as values of ‘variation’ (the variable to be distinguished spatially and temporally).
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	Fig. 85 Chaotic XE "chaos function"  behaviour XE "chaotic behaviour"  of

 yx+1=a*yx-(a*yx)2 where y0=0.001 and a = 4
	Fig. 86 Reduction to the average XE "average(reduction)" 

 XE "reduction to the average" 

	
	


To concern equality as a special kind of difference is contrary to the main presuppositions of usual mathematics XE "mathematics(equality)" , the science of equality (you cannot count different categories) and equations. However, chaos equations XE "chaos equations"  like yx+1=a*yx-(a*yx)2 where a>3.6 produce chaotic behaviour XE "chaotic behaviour"  even different on different computers using different roundings off (see Fig. 85).

The same applies to very small differences of initial values in complex models XE "models(complex)" 

 XE "complex models"  producing very different results.

The main problem is, mathematical treatment of quantities presupposes qualitative categorisation reducing differences to an ‘average’ (see Fig. 86), tacitly supposed in set theory.

1.2.3 Disturbing and steering

Proceeding that way, Van Leeuwen supposed processes of a second order on both pattern (‘process on pattern XE "process on pattern" ’) and process (‘process on process XE "process on process" ’) called ‘differentiating’ XE "differentiating"  and ‘steering’ XE "steering"  with ‘equalising’ XE "equalizing"  and ‘disturbing’ XE "disturbing"  as zero-values (see the grey arrows in left Fig. 84). Because these processes are changes as well, they are disturbing and equalising by definition. Stopping a process of disturbing is disturbance as well. Suddenly cleaning a ditch or decreasing the number of grazers could deteriorate the condition of the ecosystem unexpectedly. The consequence of this view appeared to be a recommendation not to change the condition too sudden: clean the ditch or decrease the number of grazers slowly according to the adaptation speed of the system.

So according to Van Leeuwen it is easier to break down differences (equalising) then create them (differentiating) and at the same time it is easier to introduce changes (disturbing) than to guarantee duration (steering). This is a simple verbal expression of the second law of thermodynamics XE "thermodynamics" 

 XE "second law of thermodynamics"  in the perspective of cybernetics XE "cybernetics" . Within that interpretation ‘life’ is represented as a phenomenon climbing up into local diversity and duration at the cost of global disturbance located elsewhere.

1.2.4 Separation and discontinuity

Second order patterns and processes

Regulation theory became more complicated as soon as Van Leeuwen started to look for a second order of patterns as well: ‘pattern on pattern’ XE "pattern on pattern"  (‘structure’ XE "structure" , ranging from ‘separation’ XE "separation"  causing difference, into its zero value ‘connection’ XE "connection(separation)"  causing equality) and ‘pattern on process’ XE "pattern on process"  (‘dynamics’ XE "dynamics" , gradual (‘continuity’) or sudden (‘discontinuity’) changes and stops, causing stability or change). Later I realised distinguishing levels of spatial and temporal scales XE "scale(levels of)"  might simplify the argument and put it into perspective. Perhaps the primary supposition about a negative relation between pattern and process is limited to certain levels of scale explaining exceptions. Perhaps concepts like ‘pattern on pattern’ are simply a question of scale. ‘Difference’ XE "difference(scale)"  is a scale sensitive concept after all (see Fig. 205). Moreover, difference, equality, separation and connection are direction-sensitive XE "direction-sensitive" .

Ligitimate questions

Anyway, many legitimate questions remain. I will summarise some, but not answer them here. The very first question is: “Is this science?”. How could you make categories as general as difference and change or separation and connection operational for tests by empirical research? Should you not distinguish different kinds of difference (for example abiotic, biotic differences, differences observed on different levels of scale) to find mutual relations? What causes what? Are the second order variations dominant? Does separation cause difference or the reverse? How could you imagine separation without difference?

Elaborating these questions you come across fundamental epistemologic questions similar to those I know from the debate about academic design (Jong and Voordt, 2002 XE "Jong and Voordt, 2002" ). They go beyond critics like those of Sloep XE "Sloep"  because equality itself is disputed. Consequently the use of categorisation and classification within categories presupposed in any variable XE "variable(categorisation)"  is attacked. The very core of that debate in practice is the question how to generalise solutions of context-sensitive problems XE "context-sensitive problems"  bound to specific unique locations and contexts. That question applies to ecology as well, confronted with a confusing diversity of species multiplied by a diversity of specimens and contexts. Management theory XE "management theory"  also struggles with the inapplicability of reduction into the ‘average’ XE "reduction into the average"  (see Fig. 86) from empirical science (Riemsdijk, 1999 XE "Riemsdijk, 1999" ).

From a designer’s point of view many design decisions in specific contexts cannot be supported by empirical research aiming at generalisation XE "empirical research(generalisation)" . “That conclusion does not apply to this specific location!” designers complain. Van Leeuwen’s approach offered a terminology directly fitting to design acts par excellence: separating and connecting. It functioned as a great heuristic tool, but many applications fell prey to confusion of scale by lack of scale articulation. Let us now go back to ecological practice.

1.3 Meadowland as a fringe laid out

Shortly before his death Van Leeuwen offered me a clarifying example.

Between meadowland and forest XE "fringe(meadowland, forest)"  in natural circumstances a fringe emerges through herbivore grazing XE "herbivore grazing"  (see Fig. 87 and Fig. 88).

Herbivores mow with their long necks over the boundary of their reach without treading or manuring (floating head XE "floating head" ). By doing so, they create prototypes of meadowland XE "meadowland(prototypes)" . In meadowland (a fringe laid out XE "fringe layed out" ) without manuring, mowed without treading of note (‘hooiland’ XE "hooiland" , an alternative etymology of ‘Holland’ XE "Holland(hooiland)" ) you find species like Serratula Tinctoria XE "Serratula Tinctoria"  (‘saw-wort’ XE "saw-wort" , ‘zaagtand’) not to be found elsewhere. Species rich steppe grasslands XE "steppe grasslands"  like in the Ukraine and Russia are comparable to meadowlands. Why are there species rich (hundreds per m2) and species poor (one per ha) grasslands? Instability of a specific temporal scale between dry and wet, cold and warm, fresh and salt seems to be the most important factor.

Such an instability reinforces itself: a dense, solid soil emerges with Plantago major XE "Plantago Major"  (the tread plant ‘common plantain’ XE "common plantain" , ‘weegbree’ XE "weegbree" ). Water remains there, but also flows away easily.
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	Fig. 87 Metaphors of wilderness XE "wilderness"  (Vera, 1997 XE "Vera, 1997" )
	Fig. 88 Pruners XE "pruners" , alternating grubbers XE "grubbers" , grazers XE "grazers"  (Vera, 1997 XE "Vera, 1997" )

	
	


That is why even more powerful alternations between wet and dry, cold and warm arise, which cannot to be endured by many plant species. In Moscow dryness is locally suppressed by the fire brigade, again reinforcing disturbance and condensation of the soil. However, a slope stabilises.

In the Netherlands plantago major never grows on a slope, because the contrast between wet and dry is too small. There, other plant species can survive stabilising the environment even further. The Russian species rich steppe has, unlike a desert a stable water balance horizontally and vertically. A desert XE "desert(brackish, evaporation)"  becomes brackish by evaporation and consequently rising water (ascending moist flow). Salinisation XE "salinisation(irrigation)"  by irrigation is a well known phenomenon. So, a linking between wet-dry, cold-warm, salt-fresh alternation arises there, which does not happen in species rich steppes. Against temporal changes there are stable spatial transitions based on selective separation.

1.4 Selectors and regulators in the landscape

1.4.1 Connection supposes separation

What I would like to bring to the fore is the importance of inaccesibility, isolation, in this case for large mammals. As the concept of ecological networks (ecologische infrastructuur) started its triumphal progress in the Netherlands (D.de Bruin et al., 1987 XE "Bruin et al., 1987" , ‘Plan Ooievaar’ XE "Ooievaar" 

 XE "Plan Ooievaar" ; primarily based on separation), connections are primarily emphasised.
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	Fig. 89 The ‘Plan Ooievaar’ XE "Plan Ooievaar" 

(Bruin et al., 1987 XE "Bruin et.al., 1987" )
	Fig. 90 Separation of nature and agriculture:
zoning XE "zoning" , selection XE "selection" , regulation XE "regulation" , ‘ecological networks’ (Bruin et al., 1987 XE "Bruin et.al., 1987" ) 



	
	


I would like to set against that emphasise, for a while one-sidedly, the importance of separations to arrive at the middle (mi-lieu XE "mi-lieu" ). The concept of ‘structure’ XE "structure(separation, connection)"  (litterally ‘brickwork’) comprises both separation and connection. Exactly their combination produces particular environments where specialists are at ease. Researching that kind of environment could be named ‘structure ecology’ XE "structure ecology" . In terms of regulation theory XE "regulation theory"  both isolation and connection are a value of separation. Connection is solely a zero value of separation. Connection supposes separation, not the reverse. There are no windows without walls. But there is ‘difference in separation’, always a combination of separation and connection while separation directs connection.

1.4.2 Selectors and regulators

The first notable combination follows on the ‘basic paradox of spatial arrangement’ XE "paradox of spatial arrangement"  as Van Leeuwen named it: the phenomenon of separation perpendicular to connection.
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	Fig. 91 Basic paradox of spatial arrangement XE "basic paradox of spatial arrangement" 

 XE "paradox of spatial arrangement" 
	Fig. 92 Selectors XE "selectors(" 
(Leeuwen, C.G.v. (1979-1980) XE "Leeuwen (1979-1980)"  Ekologie I en II. Beknopte syllabus)

	
	


A road is laid out to connect, but perpendicular to that connection it separates. That is painfully felt at crossings. The solution to connecting perpendicularly to the other connection is separating vertically (viaduct XE "viaduct" ) or in time (traffic lights XE "traffic lights" , see Fig. 91). However, there are more combinations of separating and connecting. Deck XE "deck" , dam XE "dam" , gutter XE "gutter" , pipe XE "pipe"  and bowl XE "bowl"  are examples of ‘selectors’ XE "selectors"  in one, two, three, four and five directions, selectively connecting into the other directions. That direction-sensitive connection quality cannot be imagined without separation into the other directions. Selectors take care not everything is going anywhere.

Taps XE "taps" , lids XE "lids" , valves XE "valves" , wedges XE "wedges"  and wheels XE "wheels"  are regulators XE "regulators"  taking care not everything is always going somewhere. Living organisms are complex combinations of selectors and regulators known in technology as mechanisms XE "mechanisms"  on different levels of scale (see Fig. 93, Fig. 94 and Fig. 95).
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	Fig. 93 Mechanical forms XE "mechanical forms"  of selection and regulation XE "regulation" 

 XE "selection and regulation"  by separating and connecting XE "separating and connecting" 
 (Rodenacker , 1970 XE "Rodenacker, 1970" )
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	Fig. 94 Sluice XE "sluices(open, closed"  closed (Arends, 1994 XE "Arends, 1994" )
	Fig. 95 Sluice open (Arends, 1994 XE "Arends, 1994" )

	
	


1.4.3 Operational and conditional steering

The complex world of selectively separating and connecting occurs right down to the smallest scale of biology: the cell and its membranes XE "cell(membranes)"  (see Fig. 73). On that interfaces substances are selected and allowed to make connections with each other. The conditions for specific connections are created primarily by separating substancies that should not be connected (preselection XE "selection" 

 XE "preselection" ). That already begins with the external membrane separating the inner environment from the entropic outside world. That makes less probable processes possible inside. This range of conditions and the endoplasmatic apparatus XE "endoplasmatic apparatus"  necessary to create the right conditions for the right connection is often forgotten in understanding the isolated process of connection operationally (monocausally).

The endless range of conditional functions XE "conditional functions"  in the environment seem to require another, perhaps typically ecological way of thinking than the single function with one clear product. Such processes are imitated in systems of retorts and pipes being the armamentarium of chemistry XE "chemistry(armamentarium)"  (in Dutch: ‘scheikunde’, ‘skill of separation’, not the skill of connection). Madame Curie XE "Curie"  needed four years to isolate 1/10 gramme of radium from tons of pitchblende. To dissolve sugar in our coffee is a daily activity taking seconds, but separating it afterwards takes much more effort. A heap of manure is easily dispersed, but it takes years to get it out of the ecosystem.

In the same way it is easier to destroy the subtle system of selectors and regulators of a living organism than to rearrange and synthesise it. A violent murder means demolishing separations, starting with those of the skin. Suppose now an ecologically rare location is surrounded by a range of conditional functions we still do not understand completely. Is it wise then to make connections for a few cuddly populations with botanically doubtful functions? Their equalising function in small areas could be that of an elephant in a china cabinet. Other (migrating) animals than grazers do not fit in our small nature reserves, but in vast eutrophic areas elsewhere in the world. There they are needed as mineral transporters XE "mineral transporters(animals)"  comparable with pipelines connecting one sided high productive communities. A much larger number of smaller more rare species of animals needing a smaller area could be supported better by diversification of the botanical foundation. You can wait which superstructure develops thereupon instead of taking the summit of a food web XE "food web(summit)"  as a target in advance. You should not start building a house with the roof.

1.4.4 Ecological networks

In the doctoral thesis of Van Bohemen (H.D.v. Bohemen, 2004 XE "Bohemen, 2004" ) strikes that the hundreds of millions (!) spent on ecological connections are hardly judged on their ecological effect.
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	Fig. 96 Technical ecology XE "Technical ecology" 
(Bohemen, 2004 XE "Bohemen, 2004" )
	Fig. 97 Ecological connections XE "Ecological connections" 
(Bohemen, 2004 XE "Bohemen, 2004" )

	
	


The argument is: you have to build a wildlife viaduct before you can measure the effect. That phase is now upon us, but it is recognised that just as in epidemiological research XE "epidemiological research(cause<>effect)"  cause and effect are difficult to separate. And then we still focus solely on the effect on populations of some species. Which effect the constructed connections show on other species is even more difficult to determine. The deteriorating effect of positive discrimination XE "discrimination(positive)"  is well known from hanging on nesting-boxes XE "nesting-boxes" : other bird species were ousted, insects died out and the plant species having them as postillions d’ amour disappeared.

The impact of connections XE "connections(negative effect)"  is sometimes demonstrably negative. Examples include the import of alders from Eastern Europe in the seventies or the connection of the Main-Danube canal XE "Main-Danube canal" . The connection of all parts of the world to each other (globalisation) may be the greatest danger. Connecting genetically different races could cause loss of biodiversity. That leads to the subject fascinating me most: levels of scale. At what level of scale connecting is the best strategy, and at what level of scale separating? The best argument for separating areas is the emergence of subspecies, though it takes a lot of time. A crucial question is: are we in the Netherlands in need of other large mammals than grazers if they have better and more sustainable conditions elsewhere? Could not we create in our wet country much more interesting ‘ecological conditions’ by separation (Tjallingii, 1996, see Fig. 98 and Fig. 99 XE "Tjallingii, 1996" ), conditions lacking everywhere else? Holland hooiland!
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	Fig. 98 Ecological conditions XE "Ecological conditions" 
(Tjallingii, 1996 XE "Tjallingii, 1996" )
	Fig. 99 Separating dry and wet  flows XE "separating flows" 
(Tjallingii, 1996 XE "Tjallingii, 1996" )

	
	


A more moderate conclusion is that ecology cannot produce general statements, though politicians would like to seduce you that way.

That is what I learned from the PhD thesis of Mechtild de Jong (2002, see Fig. 100 and Fig. 101).

 XE "Jong, M.D.T.M. de, 2002" 
That methodological problem of scientific generalisation in the context-sensitive relations between one and a half million of species from which we know so little, is something shared by ecology with context-sensitive design (Jong and Voordt, 2002 XE "Jong and Voordt, 2002" ) and management sciences.

The problem of the classical empirical ideal to produce generalising statements (out of bits and pieces, to deduce subsequently from these statements conclusions for specific cases) increases if you realise any species comprises differently reacting individuals. That problem increases even more so, if you realise that any individual arrives in a different context. The urbanist or architect knows the problem only too well.

An ecologist is not invited to copy solutions, but to bring a local field of problems into a common solution by a unique concept. That is not solely an ecological network, but a more complete ecological infrastructure.

	[image: image34.jpg]



	[image: image35.png]1860 70 80 901900 10 20 30 40 50 60 70 80 90 2000
Darwin De Vries Went
Beyerink Ba‘as Becking Nicolai, Vaas
Morgan ‘ Kuenen Stortebeker
Ter Keurs | Van Strien
Tlnbérgen Baerends
Udvz;rdy Drent | Pn"\ns
Voous Vera

Dynamische ecosysteemvisie






	

	Fig. 100 Separations in Dutch ecological thinking XE "ecological thinking(Dutch)"  (Jong, M.D.T.M.d., 2002 XE "Jong, M.D.T.M.d., 2002" )
	Fig. 101 A genealogy of theories XE "theories(genealogy)" 

 XE "genealogy of theories" 
(Jong, M.D.T.M.d., 2002 XE "Jong, M.D.T.M.d., 2002" )

	
	


1.5 Conclusion

Generalisation XE "generalization(dangereous)"  is dangereous, especially if small differences can produce great effects. That is the case in ecology. Biodiversity between species and between specimens within any species is multiplied by the number of contexts they live in. And the physical and social context of any location is different from any other location because every location is unique if only because of its location between the other locations of the Earth’s surface. 

That diversity is a risk cover for life. But there are different differences. Some of them we call ‘equality’. Equality is the basis of expectations. The ecological expectations of our common future are gloomy. However, our imagination covers more than expectations, it opens up possible futures as well as probable ones. The modality of possibility requires an other way of reasoning than probability.

In the advanced technology of pattern recognition the emphasis on similarity shifts into a focus on dissimilarity (Pekalska, 2005 XE "Pekalska, 2005" ). Following that track broadens the view into unexpected, improbable possibilities, opened up by difference. Differences are observable at boundaries. So, it's worth the effort to study boundaries rather than homogeneous areas. They determine the areas, not the reverse. Perhaps it produces cross-border insight.

� The author is grateful for having received valuable suggestions about this text from Chris van Leeuwen, Johan Vos, Lodewijk van Duuren and Sybrand Tjallingii.


� Based on a lecture for the Dutch-Flemish association of ecology NECOV 2005-01
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