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Diversity, scale and dispersion

Biodiversity

There are many estimates on biodiversity XE "biodiversity"  described much better than I can do by Zoest (1998) XE "Zoest (1998)" . We know some 1.7 million well-described species XE "species"  but much more are unknown while some 100 000 species are lost since Linnaeus. The extinction rate XE "extinction rate"  is estimated 1000 per year now; the growth in evolution as 1 successful species per year. Though we now know the genome XE "genome"  of some, we do not know yet how they work let alone we know their mutual relations. Even how our own species works is nearly completely unknown to us, though we already studied 3000 years on this topic. Having some success in medicine XE "medicine" , we seldom understand exactly why. Compared with the combinatory explosion of unanswered questions we understand almost nothing, otherwise we could invent species. Possible principals punish researchers admitting that honestly and modestly. Mythmakers win the competition. However, myths may be useful for survival.

Responsability

Every state bears its own responsibility in this multitude of species like a modern Noah XE "Noah" . Though The Netherlands occupies less than 0.01% of the earth’s surface it entails approximately 35 000 (2%) of the earth’s number of known species. Our responsibility XE "responsibility(species)"  is proportional to their global, continental (blue list XE "blue list" ), national (red list XE "red list" ) or local rareness.

The concept of rareness and thus responsibility is scale-sensitive.

Health

Depending on the definition of health XE "health(definition)" 
 I estimate that roughly 80% of the human population is unhealthy. There are positive and negative relations between human health XE "health(biodiversity)"  and biodiversity XE "biodiversity(health)" . The impact of biodiversity on human health is unknown. Perhaps a small organism in some square kilometres of the remaining rainforests is on the long term a necessary condition for our life by producing tiny quantities of chemical compounds conditioning processes in our body and mind as catalysts, but we do not know. How to calculate the risk XE "risk(species(extinction))"  of loosing them?

The reverse impact of human health and growth on biodiversity is better known but not certain.

	[image: image1.png]WU RD POPULATION

ten billion

billion

a hundred million

ten million

a million

-20000 -10000 0

Years BC.





	

	Fig. 660 Estimated growth of world population

	


Health XE "health(scale)"  is a scale dependent concept in time. Though world population is not healthy on an individual level, in the long term we are a healthy species growing in numbers exponentially ousting other species, living twice as long than some centuries ago.

And we are not only expanding in number. Per person we need more and more living space in our homes and neighbourhoods. In a wider context we reduced the space we need for agriculture reducing biodiversity in rural areas at the same time.

Intensity of use

However, some 20 years ago Jong (1985) XE "Jong (1985)"  found the intensity XE "intensity(use)"  of urban use XE "use(intensity)"  in The Netherlands was highest in shops (135 hours/m2year). After shops came offices, social-cultural facilities, schools, home and garden (48 hours/m2year). The other hours of the year (counting 8760 hours) in the urban surface may be available for other species depending on the conditions we leave them by design and use (distinguished by time scale). Some species accept or even welcome our presence like that in step vegetation (for example greater plantain XE "greater plantain" , rats XE "rats" , mosquito’s XE "mosquito’s" , sparrows XE "sparrows" ). Could we welcome more rare species in our towns by creating ecotope cities or as Tjallingii (1996) XE "Tjallingii (1996)"  stresses ecological conditions XE "conditions(ecological)" ? How does it interfere with our health?

5.1.2 The importance of diversity for life

Risk-cover for life

Londo (1997) XE "Londo (1997)"  considered diversity XE "diversity(risk)"  as a risk-cover for life XE "risk-cover for life(diversity)" . In the diversity of life there was always a species to survive or within a species a specimen that survived. Survival of the fittest presupposes diversity from which can be ‘chosen’ in changed circumstances. Diminishing biodiversity means undermining the resistance against catastrophes XE "catastrophes" . From the 1.7 million species we know, we probably lost some 100 000. So, we not only introduce ecological disasters, but we also undermine the resistance of life against these disasters.

Ecological tolerance
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	The curve of ecological tolerance XE "tolerance" 

 XE "ecological tolerance"  relates the chance of survival XE "survival(chance)"  of a species or ecosystem to any environmental variable, for instance the presence of water. In that special case survival XE "survival(tolerance)"  runs between drying out and drowning (Fig. 661 ). 

Imagine the bottom picture as a slope from high and dry to low and wet. Species A will survive best in its optimum. Therefore we see flourishing specimens on the optimum line of moisture (A). Higher or lower there are marginally growing specimens XE "marginally growing specimens"  (a). The marginal specimens however are important for survival of the species as a whole. 

	
	

	Fig. 661 Ecological tolerance in theory and reality.
	

	
	


Suppose for instance long-lasting showers: the lower, too wet standing marginal specimens die, the flourishing specimens become marginal, but the high and dry standing specimens start to flourish! Long-lasting dry weather results in the same in a reversed sense. Levelling the surface and water-supply for agricultural purposes in favour of one useful species means loss of other species and increased risk for the remaining.

But there is a less friendly ecological lesson hidden within this scheme. Marginal specimens XE "specimens(marginal)"  are important for survival of the species as a whole. A reservoir of unhealthy specimens favours species. Death regulates life. Health is also spatially scale-sensitive.

5.1.3 The importance of diversity for human living

A realm of exceptions

Biodiversity in mankind is a crucial value in our quality of life. As we are here we are all different and the very last comfort you can give a depressed person is 'But you are unique' XE "uniqueness'" . Reading Philp (2001) XE "Philp (2001)"  you should conclude that medicine hardly discovered that uniqueness in the evaluation of medicines. It hinders generalizing science using concepts as average and standard deviation. Dieckmann, Law et al. (2000) XE "Dieckmann(2000)" , Riemsdijk and NOBO (1999) XE "Riemsdijk and NOBO (1999)"  and Jong and Voordt (2002) XE "Jong and Voordt (2002)"  are aware of that difficulty in ecology, organization theory and design study. Evolutionary ecology XE "evolutionary ecology(exceptions)"  (see Pianka (1994) XE "Pianka(1994)" ) is only comprehensible considering exceptions outside the limits of a normal test population XE "normal test population"  (3*standard deviation) as Philp (2001) XE "Philp (2001)"  described.

Diversity is also a precondition for trade XE "trade(diversity)"  and communication XE "communication(diversity)" . If production and consumption would be the same everywhere, there would be no economical life. If we would have all the same perceptions and ideas, there would be no communication. It is an important misconception to believe that communication only helps bridging differences. Communication also produces diversity XE "diversity(communication)"  by compensating each other and coordinating behaviour by specialization XE "specialization" .

Possibilities of choice

The World commission environment and development (1990) XE "The World commission environment and development(1990)"  of chairwoman Brundtland XE "Brundtland"  summarized the environmental challenge by stating sustainability XE "sustainability"  as leaving next generations at least as much possibilities as we found ourselves. But what are possibilities? 'Possibilities XE "possibilities(economical supply, choice(freedom))" ' is not the same as economical supply. If our parents would have left us the same supplies as they found in their childhood, we would be far from satisfied. 'Possibilities' has to do with freedom of choice and thus variety. Our converging Schumpeter-economy XE "Schumpeter-economy"  as Krupp (1995) XE "Krupp(1995)"  described and converging culture of Fukuyama (1992) XE "Fukuyama(1992)"  leaves no choice. In our search for the alternative we find everywhere in the world the same hotels, the same dinners, the same language. This century, the last 'primitive' cultures are lost and with them an experience of life that no western language can express. After looking at their dancers in the afternoon on our rain forest holyday we find them back in disco in the evening.

A world without difference

The most extreme consequence of this levelling out would be a world without economy and even communication. That is the ultimate consequence of local autarky XE "autarky" . If there were no longer any differences in production factors, exchanging goods and services would no longer be necessary. If total worldwide distribution of knowledge and consensus would be the result of our communication age, there would no longer be anything worthwhile to communicate. These thought experiments show clearly that 'difference' is also a hidden presupposition in communication XE "communication(difference)"  and economy. The question remains on what level of scale self-sufficiency XE "self-sufficiency"  is desired: global, continental, national, local like Steekelenburg (2001) XE "Steekelenburg(2001)"  illustrates beautifully in his scenarios.

Quality

Quality XE "quality"  can be measured in terms of possibilities of use, experience and expectation for future generations. The way design XE "design(diversity)"  can sustain a sustainable development in the sense of Brundtland is to produce more ‘choices XE "choices(design)" ’ for man, animal and plant. If there were one best solution for all problems of architecture and urban planning, it would be the worst in the sense of choices for future generations! This paradox pleads more for diversity than for uniform solutions. Moreover, if there were a uniform solution, the designer would have no task. Quality is always a function of variation.
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	Quality of possible experience moves between diversity and uniformity, surprise XE "surprise"  and recognition XE "recognition" . One step too far into both sides brings us in the area of boredom XE "boredom"  or confusion XE "confusion" .

This is a simple conception, already recognized by Birkhoff (1933) XE "Birkhoff (1933)"  and Bense (1954) XE "Bense(1954)" , but why did it not succeed, why is quality always posed as an unsolvable question? Because the concept of diversity is scale sensitive and so is our experience. When on one level of scale we experience chaos, in the same time on an other level of scale we could experience boredom.

	
	

	Fig. 662 Quality = f(Variation)
	

	
	


5.1.4 Scale-sensitive concepts

Confusion of scale

As I mentioned in the introduction, rareness XE "rareness" , responsibility for rare species XE "species(rare)"  and even health are scale sensitive concepts XE "scale sensitive concepts" . So is quality. But any discussion on variety and thus variables can fall prey to confusion of scale. That means that even logic and science as forms of communication are prey to a scale paradox. The paradox of Achilles and the turtle XE "Achilles and the turtle"  is a beautiful example of a scale-paradox in time. The turtle says: 'Achilles cannot outrun me when I get a head start, because when he is where I was at the moment he started I'm already further, when he reaches that point I am again further and so on!’ This conclusion is only incorrect by changing the time-scale during the reasoning. Russell finds something similar on set theory. Russell (1919) XE "Russell(1919)"  bans sets containing themselves and reflexive judgements XE "reflexive judgements" , as 'I lie’. This sentence is not only a object statement, but in the same time a meta-linguistic statement about itself producing a paradox XE "paradox" . When I lie I speak the truth and the reverse.

Scale paradox
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	The scale paradox XE "scale paradox"  means an important scientific ban on applying conclusions drawn on one level of scale to another without any concern. The picture shows the possibility of changing conclusions on a change of scale by a factor 3. There are 7 decimals between a grain of sand and the earth. That gives approximately 15 possibilities of turning conclusions. Between a molecule and a grain of sand applies the same. This ban is violated so many times, that this should be an important criterion on the validity of scientific judgements.

The scale-paradox is not limited on concepts of diversity. An important example of turning conceptions into their opposite by scale is the duality of aim and means. 

	
	

	Fig. 663 The scale paradox
	

	
	


For the government subsidizing a municipality the subsidy is a means XE "means(scale)" , for the municipality it is an aim XE "aim(scale)" . So the conception of means changes in a conception of aim by crossing levels of scale. The turning of 'Zweckbegriff' XE "Zweckbegriff"  into 'Systemrationalität' XE "Systemrationalität"  discussed by Luhmann (1973) XE "Luhmann (1973)"  may be a turning conception of the same scale-sensitive character. In growing organizations integration XE "integration(scale)"  on the level of the organization as a whole means often disintegration XE "disintegration(scale)"  of the subsystems and perhaps a new form of integration in the sub-sub-systems. This process is called 'differentiation' XE "differentiation'" !

Avoiding confusion of scale

In Fig. 663 confusion of scale XE "confusion of scale" 

 XE "scale(confusion)"  is already possible by a linear factor 3 difference in level of scale. That is why in spatial planning we articulate orders of size by a factor of approximately 3.
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	An element from the nearly logarithmical series {1, 3, 10, 30, 100 …} is the name (nominal value XE "nominal value" ) of an ‘elastic’ urban category ranging until those of the nearest categories (scale range XE "scale range" ).

The name giving ‘nominal’ radius r=10 then is the median of a chance density distribution of the logarithm of radiuses between (rounded off) r=3 and r=30, with a standard deviation of 0.15. We chose a series of radiuses (and not diameters) because an area with a radius of {0.3, 1, 3, 10km} fits well with {neighbourhood XE "neighbourhood" , district XE "district" , quarter XE "quarter" , conurbation XE "conurbation" } or loose {hamlet XE "hamlet" , village XE "village" , town XE "town" , conurbation} in every day parlance.

Then also the system of dry and wet connections XE "connections(scale)"  could be named in this semi logarithmical sequence according to average mesh widths.

	
	

	Fig. 664 Names and boundaries of urban categories
	

	
	


5.1.5 Spatial state of dispersion as a condition of diversity

State of dispersion

Form as a primary object of design supposes state of dispersion XE "state of dispersion" .
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	RPD (1966) XE "RPD (1966)" 

	Fig. 665 States of dispersion r=100m
	Fig. 666 Accumulation XE "accumulation(urban)" , Sprawl XE "sprawl(urban)" , Bundled Deconcentration XE "bundled deconcentration"    r=30km

	
	


Scale articulation of dispersed states

Scale articulation XE "scale articulation"  is especially important distinguishing states of dispersion. State of dispersion is not the same as density. Considering the same density XE "density(scale)"  different states of dispersion are possible (Fig. 667 ) and that is the case on every level of scale again (Fig. 668 ).
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	Fig. 667 States of dispersion in the same density on one level of scale
	Fig. 668 One million people in two states of distribution on two levels of scale (accords CC, CD, DC and DD).

	
	


Fig. 667 shows the use of the words concentration XE "concentration"  (C) and deconcentration XE "deconcentration"  (D) for processes into states of more or less accumulation respectively. Applied on design strategies in different levels of scale we speak about ‘accords’ XE "accords"  (Fig. 668 ).

In Fig. 668  the regional density XE "regional density"  is equal in all cases: approx. 300inh./km2. However, in case CC the built-up area is concentrated on both levels (C30kmC10km) in a high conurbation density XE "conurbation density" : (approx. 6000inh./km2).

In the case CD people are deconcentrated only within a radius of 10km (C30kmD10km) into an average conurbation density of approx. 3000 inh./km2.

In the case D30kmC10km the inhabitants are concentrated in towns (concentrations of 3km radius within a radius of 10km), but deconcentrated over the region. This was called ‘Bundeled deconcentration’ in NRO2. The urban density remains approx. 3000 inh./km2.

In the case D30kmD10km they are dispersed on both levels.

Urban sprawl

Urban sprawl XE "urban sprawl"  in a radius of 10km hardly influences the surrounding landscape when the inhabitants are concentrated in a radius of 30 (the two variants above in Fig. 668 ).

However, the urban sprawl in a radius of 30km breaks up the surrounding landscape XE "landscape"  in landscape parks XE "landscape parks" . By that condition the sprawl within a radius of 10km is important again: the landscape parks are broken up further into town landscapes. In The Netherlands until 1983 DC was the national strategy (‘Bundled deconcentration’, ‘Gebundelde Deconcentratie XE "gebundelde deconcentratie" ’ from NRO2, RPD (1966) XE "RPD (1966)" ), after NRO3, RPD (1983) XE "RPD (1983)"  the policy changed into  CC (Compact town XE "compact town" ’, ‘Compacte Stad XE "compacte Stad" ’), but turned out in practice as CD and even DD. The result of both strategies was disappointing.
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	Fig. 669 Urban sprawl in Randstad, The Netherlands

	


Distribution and abundance of organisms

In prominent ecology textbooks there are several definitions of ecology emphasising dispersion or with an increasing awareness of scale (in that case we will speak about spatial distribution):

Andrewartha (1961) XE "Andrewartha (1961)" , cited by Krebs (1994) XE "Krebs (1994)" : Ecology is the scientific study of the distribution and abundance of organisms XE "abundance of organisms" 

 XE "distribution and abundance of organisms" .

•Krebs (1994) XE "Krebs (1994)" : Ecology is the scientific study of the interactions that determine the distribution and abundance of organisms.

•Pianka (1994) XE "Pianka(1994)" : Ecology is the study of the relationships between organisms and the totality of the physical and biological factors affecting them or influenced by them.

•Begon, Harper et al. (1996) XE "Begon, Harper et al. (1996)" : Ecology is the scientific study of the interactions that determine the distribution and abundance of organisms, populations and communities.

Kolasa and Pickett (1991) XE "Kolasa(1991)"  seem to be the only ecologist fully aware of scale articulation consequences.

Time-space scaling
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	Pianka stresses relationships in a broader sense than spatial relationships, but he adds a scheme stressing scale in space and time. ‘Community and ecosystem phenomena occur over longer time spans and more vast areas than suborganismal and organismal-level process and entities. (after Anderson (1986) after Osmund et al.)’
Begon, Harper and Townsend distinguish organisms, populations and communities. That distinction looks like a distinction of scale, but is primarily a distinction between different kinds of ecology:

	
	

	Fig. 670 Diagrammatic representation of the time-space scaling of various biological phenomena.
	

	
	


· autecology XE "autecology"  concerning populations XE "populations"  of one species at a time within their ‘habitat XE "habitat" ’ and

· synecology XE "synecology"  concerning the community XE "community(species)"  of different species in the same ‘biotope XE "biotope" ’.

On the level of organisms one could speak about ‘ecological behaviour’ as for instance Grime, Hodgson et al. (1988) XE "Grime. (1988)"  elaborated as plant species bound ‘strategies for survival XE "survival" ’ like ‘competitors XE "competitors" ’, ‘ruderals XE "ruderals" ’ and ‘stress tolerators XE "stress tolerators" ’ as rôles in a play concerned less predictable than communities reaching a well described ‘climax XE "climax" ’.
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Ecologies

Six kinds of ecology

 XE "ecologies" Besides autecology XE "autecology"  and synecology XE "synecology"  we know environmental science XE "environmental science"  emphasising human society and health, cybernetic ecology XE "cybernetic ecology"  emphasising space-time relationships, system dynamics ecology XE "system dynamics ecology"  stressing abiotic points of departure and chaos ecology XE "chaos ecology"  stressing unpredictability from minor earlier events.

Their approach and terminology differ substantially:

	
	naming abiotics
	naming biotics

	environmental science XE "environmental science" 
	environment XE "environment" 
	human society

	autecology XE "autecology" 
	habitat XE "habitat" 
	population XE "population" 

	synecology XE "synecology" 
	biotope XE "biotope" 
	life community XE "life community" 

	cybernetic ecology XE "cybernetic ecology" 
	abiotic variation XE "abiotic variation" 
	biotic variation XE "biotic variation" 

	system dynamics ecology XE "system dynamics ecology" 
	ecotope XE "ecotope" 
	ecological group XE "biosphere" 

	chaos ecology XE "chaos ecology" 
	opportunities XE "opportunities" 
	individual strategies for survival XE "strategies for survival" 

	
	
	

	Fig. 671 Ecologies

	


The sequence in this summary may reflect a decreasing human centred approach XE "human centred approach"  as we ask from urbanists on their way from environmental scientists into designers of biotope cities or even further. In that perspective of urban ecology, it is important to understand the differences to avoid debates that paralysed thinking about nature policy in the Netherlands for years.

 XE "Jong(2000)" Jong (2002) describes in her thesis the strikingly separated Dutch development of the last four categories in Fig. 671  during the 20th century. The clearest controversy - between the ‘holistic-vitalistic XE "holistic-vitalistic" ’ synecology and the ‘dynamical XE "dynamical ecology" ’ systems ecology - represents a beautiful example of spatial dispersion in one species causing scientific diversity. Synecology primarily developed in the Catholic University of Nijmegen XE "Nijmegen"  (Westhoff XE "Westhoff" ) extending to Wageningen XE "Wageningen"  University of Agriculture in the higher East of The Netherlands while ‘dynamic’ ecology originated from the National University of Leiden XE "Leiden"  (Baas Becking XE "Baas Becking" , Odum XE "Odum(1971)" ) in the wet lower West area.

System dynamics
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	Fig. 672 System dynamic stages

	


5.1.7 Cybernetics

Van Leeuwen

The ‘cybernetic ecology XE "cybernetic ecology" ’ originated from my teacher and predecessor in Delft Van Leeuwen commuting between East and West of The Netherlands and between holistic and dynamic ecology. In his lectures he stressed variation in space running from equality XE "equality(difference)"  into difference and from stability XE "stability(change)"  into change in time.
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	 XE "Leeuwen(1973)" Leeuwen (1973) 

	Fig. 673 Spatial and temporal variation

	


Relevance for design

The practical implications of his ‘regulation theory XE "relation theory" ’ made him popular amongst architectural and urban designers in Delft and amongst managers of nature reserves. They recognised steering devices XE "steering devices" , ‘selectors XE "selectors" ’ like basin, lid and gutter stressing rather boundaries XE "boundaries"  and conditions XE "conditions"  we can draw then the surrounded systems developing inside after realisation of a design. According to  XE "Leeuwen(1964)" Leeuwen (1964)  selectors determine the openness and closedness of systems, especially when they are bordered vaguely (gradients).

Relations between ecosystems

Cybernetic ecology studies mutual relations between ecosystems XE "ecosystems" . If system B lies above system A, B influences A more than the reverse. B is in terms of Van Leeuwen dominant (>>) over A. For example, if B is nutricious and wet and C malnutricious and dry, this arrangement causes change, disturbance, sharp transitional stages (limes convergens XE "limes convergens" , by homogeneous adjacent vegetations) and loss of rare species. In a reverse arrangement a wide transitional stage (limes divergens XE "limes divergens" , gradient XE "gradient" ) develops between A and B causing exceptional states of affairs.

	Gradient (limes divergens)
	acid, malnutricious
	>>
	alkaline, nutricious
	Humification XE "humification" , weak dynamics, rich pattern, many species, rareness

	
	organic, humus, peat
	>>
	mineral
	

	
	dry
	>>
	wet
	

	Disturbance (limes convergens)
	alkaline, nutricious
	>>
	acid, malnutricious
	Mineralisation XE "mineralisation" , strong dynamics, poor pattern, little ordinary species

	
	mineral
	>>
	organic, humus, peat
	

	
	wet
	>>
	dry
	

	

	Fig. 674 Extreme dominances according to Van Leeuwen (1971)

	


Boundaries

Not communities themselves, but their boundaries yield favourable areas. Van Leeuwen shifted the attention of nature conservation in The Netherlands from biotopes XE "biotopes(boundaries)"  into boundaries between biotopes. Where these boundaries were sharp (ecotones XE "ecotones" , fronts XE "fronts" , limes divergentes) he always saw dynamics changing special vegetations by competition into uniform ones. Wave fronts XE "wave fronts"  and vague boundaries (gradients) appeared to produce special species not to be found on both sides of the boundary.
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	Fig. 675 Types of boundaries according to Van Leeuwen (1971)

	


A wave front not only offers a larger boundary length but also by more orientations XE "orientation(sun)"  to the sun a larger diversity of life possibilities for different species. Van Leeuwen made an inventory of most interesting gradient environments in The Netherlands published as ‘gradiëntenkaart XE "gradiëntenkaart" ’ in Tweede Nota Ruimtelijke Ordening ( XE "RPD(1966)" RPD (1966) , Second bill on national spatial planning). This map is improved and still used (Fig. 676).
 

Gradients
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	 XE "RPD(1966)" RPD (1966) 

	Fig. 676 Gradientenkaart

	


Citing  XE "RPD(1966)" RPD (1966) :‘Gradients XE "gradients"  are narrow zones where are 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 reatively 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 gradadion of environmental types in small compass and in connection a large richness of plant and animal species. To this richness belong nearly all rare, i.e. in little specimens present, 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 environment is typical. This assures continued existence of species concerned at location, subject to not disturbing the transitional environment fully by changes caused by modern agricultural methods.’

Methodological barriers

Van Leeuwen’s botanical field knowledge was generally recognised as ‘phenomenal’. Both theoretical and practical qualities got him a honorary doctorate in the University of Groningen (1974). However, some ten years later in the same University a mathematically oriented thesis of  XE "Sloep(1983)" Sloep (1983)  showed methodological weaknesses in his theories (to be found in other ecological theories as well). After decades of means directed XE "means directed"  and conditional XE "conditional(operational)"  relation theoretical applications in national planning XE "national planning(means directed, aim directed)"  from  XE "RPD(1966)" RPD (1966)  the more aim-directed and operational XE "operational(conditional)"  holistic-vitalistic approach with predictable states of synecology became dominant. The general nature policy XE "nature policy"  in The Netherlands now is based on nature target types XE "nature target types" . The ‘completeness’ of a natural reserve determines its support by government.

Nevertheless, Van Leeuwen’s boundary-oriented conditionality rather than operational causality in systems supposed by aim-directed managers keeps the designer fascinated. A house XE "house(household)"  should not cause a household XE "household(house)" , it should make many households possible, whatever household may come.

Modalities of logic

I was fascinated by the difference in logical mode between possible XE "possible(probable)"  and probable XE "probable(possible)"  futures. Anything that is probable is per definition in the same time possible, but not anything possible is also probable. Designers are asked to study improbable possibilities, probable futures after all can be opened up by classical forecasting research. This controversy between designing and forecasting in Faculties of Architecture meets the difference between conditional and operational thinking Van Leeuwen often mentioned. The city creates conditions (possibilities XE "possibilities(conditions)" ) for different societies, it should not cause a (probable) community. So, a nature reserve XE "nature reserve(conditions(nature))"  should offer conditions for different kinds of nature. After all we appreciate nature by its own dynamics not influenced or even planned by man. Nature offers an escape from planned space and time XE "planned space and time(escape(nature))" . The Dutch word for cinema XE "cinema" , ‘bioscoop XE "bioscoop" ’ means ‘looking life’ (bios), an escape from our own living. We have to live without loosing life going by itself.

5.1.8 The condition of measure and scale

Scale classification

The methodological problems XE "methodological problems(relation theory)"  relation theory XE "relation theory"  can be solved by scale-articulation XE "scale-articulation"  of concepts like variation XE "variation(space, time)"  in space and time. They become scientifically operational by naming their scale. Perhaps scale-articulation even solves the controversies of Dutch ecology. By that I can live with different ecologies as long as they do not create myths like not comprehended chaos theory sometimes did.

A number of scale classifications summarised by  XE "Haccou(1994)" Haccou, Tjallingii et al. (1994),  XE "Klijn(1995)" 

 XE "Klijn(1995)" Klijn (1995),  XE "Kolasa(1991)" Kolasa and Pickett (1991) preceded Fig. 677. Such a classification is required to weigh rareness XE "rareness" , replacebility XE "replacebility" , potential of territory XE "potential of territory"  and planned human artifacts. The biological nomenclature XE "nomenclature(scale(biology, urbanism))"  is less articulated than the urbanistic as yet, but it proceeds to smaller measures. That is why we fill the gaps by abiotic nomenclature as coincidentally larger frames of smaller biotic components to get comparable urban units XE "urban units"  (3km radius towns, 1km districts, 300m neighbourhoods and so on). So, we consider the earth XE "earth(biomen)"  to be subdivided in biomen, a continent XE "continent(areas of vegetation)"  in areas of vegetation, a geomorphological unit XE "geomorphological unit(flora counties)"  in flora counties, a formation XE "formation(landscapes)"  in landscapes, a hydrological unit XE "hydrological unit(communities)"  in communities described by  XE "Westhoff(1969)" Westhoff and Held (1969)  and  XE "Meijden(1996)" Meijden (1996), a soil complex XE "soil complex(ecological groups)"  ecological groups described by  XE "Runhaar(1987)" Runhaar, Groen et al. (1987) and  XE "Meijden(1996)" Meijden (1996), a soil unit XE "soil unit(cooperation, competition)"  or its structural parts by cooperating or competing organisms. In passing ecologies of different focus get their own level of scale supposed to be optimal for their application. However, this supposition is still arbitrary.

Territorial and taxonomic classification

The synecological classification XE "classification(ecological)"  of communities and the system ecological classification of ecological groups have their own levels of scale but their intention is more taxonomic than territorial. So, biotic components have a larger scale span than the scale classes employed here to be comparable with urbanistic classes XE "classes"  of smaller span. Synecological ‘classes’ can take up kilometres, their subdivisions in ‘orders XE "orders" ’, ‘unions XE "unions" ’ and ‘associations XE "associations" ’ metres. An ecological group (see Fig. 717) like P48 (pioneer vegetation on moisty, very nutricious soil) can have a radius of 1km, but a vegetation P40mu (on moisty walls) could be restricted to 100mm. An example of large scale span on species level is known from fungi. Some of them are the largest organisms on Earth, their mycelium extends to hunderds of metres.

Ecologies per scale

However, to be able to compare different locations we keep up these names with the supposed modal size (30m for ecological groups) as nominal measure XE "nominal measure" .

	nominally
	abiotic frame
	nominally
	biotic components
	ecologies

	kilometres radius 

	10000
	earth XE "earth" 
	3000
	biomen XE "biomen" 
	Geography

	1000
	continent XE "continent" 
	300
	areas of vegetation XE "areas of vegetation" 
	

	100
	geomorphological unit XE "geomorphological unit" 
	30
	flora-counties XE "flora-counties" 
	

	10
	landscape  XE "formations" 
	3
	formations  XE "landscape" 
	landscape ecology

	metres

	1000
	hydrological unit XE "hydrological unit" , biotope XE "biotope"  
	300
	communities XE "communities" 
	synecology

	100
	soil complex XE "soil complex" , ecotope XE "ecotope" 
	30
	ecological groups XE "ecological groups" 
	systems ecology

	10
	soil unit, boundaries XE "soil unit" 
	3
	symbiosis XE "symbiosis"  and competition XE "competition" 
	cybernetic ecology

	millimetres

	1000
	soil structure XE "soil structure"  and ~profile XE "soil profile" 
	300
	individual survival strategies XE "survival strategies" 
	autecology

	100
	coarse gravel XE "gravel" 
	30
	specialization
	biology

	10
	gravel
	3
	integration
	

	1
	coarse sand XE "sand"  0,21-2
	0.3
	differentiation
	

	micro​metres () 

	100
	fine sand 50-210
	30
	multi-celled organisms
	microbiology

	10
	silt XE "silt"  2-50
	3
	single-celled organisms
	

	1
	clay parts XE "clay parts"  < 2
	0.3
	bacteria
	biochemistry

	0,1
	molecule XE "molecule" 
	0.30
	virus
	

	
	
	
	

	Fig. 677 Ecological units

	
	
	
	


Fig. 677 is a preliminary and rough attempt to name abiotic and biotic components by scale. Any level of scale has its own nameable diversity and dynamics. It has to be discussed, elaborated and renamed by ecologists more precise. Perhaps different approaches in ecology appear to have their own level of scale, accessible to designers giving measure to the urban context on that scale.

On different levels of urban scale we could need different approaches; for example:

•
R=300m Communities in biotopes

•
R=30m Ecological groups in ecotopes

•
R=3m Symbiosis and competition

•
R=30cm Individual survival strategies
Distribution and abundance of people

Open space XE "open space"  in the Netherlands is reduced by 12.5% urban and rural built area for 16 000 000 inhabitants with ample 300 m2 average built area per person XE "built area per person" . When these inhabitants were concentrated in 16 conurbations XE "conurbations"  of 1 000 000 inhabitants each within 10km radius (see Fig. 668 ) - regularly dispersed over the country - 10 open large landscapes with a free horizon XE "horizon(free)"  of 30km radius would be available as open space. They would be accessible within 10km from everybody’s house. In empty spaces of that measure bears and eagles could find their habitat and the weekends could be filled by survival journeys XE "survival journeys"  we now look for in other countries once a year.

Landscapes (geomorphological units)

However, agriculture and urban sprawl XE "urban sprawl"  have filled these potentially open landscapes. If we name an area of 30km radius still a landscape XE "landscape"  as long as there are less than 1 000 000 inhabitants, The Netherlands still have 10 landscapes (see Fig. 678 ). But not for long, because there are landscapes with nearly 1 000 000 inhabitants and great pressure of urban sprawl. The size of spots in Fig. 678 meets the average urban density XE "density(urban)"  in The Netherlands. So, where they overlap the density is higher than average.
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	Fig. 678 Built and open space in The Netherlands

	


Keeping landscapes open

From Fig. 678 we can conclude that concentration XE "concentration(conurbation, region)"  within conurbations (r=10km) does not help much in keeping landscapes open. Regional concentration (r=30km) does. Regional deconcentration breaks landscapes up into landscape parks or urban landscapes like happened in the Green Heart XE "Green Heart"  of Randstad XE "Randstad"  (recently named Green Metropolis or Deltametropolis XE "Deltametropolis" ). However, deconcentration within conurbations (r=10km) could help making biotope cities XE "biotope cities" . What kind of biotopes are they?

Possibilities of size

Form, size and structure of components are conditions for the function of open areas XE "open areas(function)"  though urban functions on their turn can be the historical cause of form and structure. The landscape consultancy H+N+S XE "H+N+S"  in Utrecht visualised the functional charge XE "functional charge"  for nature as a function of size and altitude in Fig. 679 . 
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	Fig. 679 Possibilities for nature by size and altitude

	


In Fig. 680  they summarised possibilities of human recreation as well.

	[image: image17.png]landscape park
urban landscape several

town park

district park

days

tours

day trips

survaljoutney
Saloonyacn aing voyage

mouniantiks cyclng
Horea

skatng tip

waling .

Towng or canosing o

km

0.3km N - — A S

— i
faning, sunbating
podeing






	

	Fig. 680 Possibilities for recreation XE "recreation(open space(size, altitude))"  by size and altitude

	


The smaller the area the less animals XE "animals(size(habitat))"  could find a habitat XE "habitat(animals)" , but that is not the case for botanical biodiversity as far as their distribution is not dependent on animals.

Parks, size and distance from residential areas

A crucial space-time dilemma  XE "space-time dilemma(size, distance to residential area)" of urban planning is priority for either small open spaces nearby residential areas or remote larger ones with more travel time but a better survival of animal populations and recreational possibilities.
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	Fig. 681 Standard green structure
	Fig. 682 m2 Green area per dwelling

	
	


If on any level of scale in a town the green area has a size equal to the maximal walking distance (standard green structure, see Fig. 681 ), then the green area counts 1/10 of the total area. In that case every inhabitant of a town (approximately 30km2, about 100 000 inhabitants) would have 30m2 town park. The same applies on a district and neigbourhood level of scale for district parks and neigbourhoodparks. If that reasoning is extended into ensemble green every inhabitant would have have disposal of 120 m2 public green area. In the Dutch context that is a maximum (see Fig. 682), but it is an easily manageable target standard. Now you can work out how much a  town deviates from that standard (for example 70 m2) and which level of scale is favoured.

Connecting or separating

Ecological infrastructure XE "infrastructure(ecological)" 

 XE "ecological infrastructure"  could be important for distribution of animals with a larger feeding ground or reproduction area than the same areas not connected. However its effectiveness is species specific and not convincingly proven. Their surface could be at the expense of larger concentrated areas.
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	Open area concentrated but isolated
	The same area connected but deconcentrated

	Fig. 683 The surface dilemma of concentrating or connecting

	
	


 XE "Tummers(1997)" Tummers and J.M. (1997) defend central open areas XE "open areas(central, peripheral)"  instead of peripheral XE "peripheral open space"  dispersion.

5.1.9 Urban ecology

Biodiversity

Since 19th century’s Dutch hygienic XE "hygienists(19th century)"  developments in the urban area founded by  XE "Cohen(1872)" Cohen (1872)  and historically described by  XE "Houwaart(1991)" Houwaart (1991)  - the very source of public housing policy XE "public housing policy(hygiene)"  and urban design XE "urban design(hygiene)"  - biodiversity XE "biodiversity(urban, rural)"  in spaced towns outruns rural biodiversity.
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	Fig. 684 Number of wild plant species per km2 in the lower and higher part of The Netherlands

	


Fig. 684  shows that some square kilometres in the urban area of Zoetermeer XE "Zoetermeer"  indicated in the left picture have more that 250 wild plant species per km2. Local observers (like KNNV Zoetermeer, reported by  XE "Jong(1995)" Jong and Vos (1995); Jong and Vos (1998); Jong and Vos (2000); Jong and Vos (2003) ) counted even more than national ones (counted by FLORON, reported by  XE "Groen(1995)" Groen, Gorree et al. (1995).
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	 XE "Jong(2000)" Jong (2000) 

	Fig. 685 Number of plant species per km2 in Zoetermeer and Enschede

	
	


The urban area of Zoetermeer is more in contrast with the rural environment characterised by cattle breeding than Enschede XE "Enschede"  (indicated in the right picture) surrounded by more natural equally rich areas. Fig. 685 shows both in more detail. Here we can see that infrastructure XE "biodiversity(infrastructure, industial areas)"  and industrial areas contribute more than we would expect by intuition. Their verges, slopes and rough grounds are less visited and disturbed by man and pet.

Counting species per km2 

The number of species per km2 is added up over several years. So, many species could have been disappeared, they then only show the urban potential. Moreover, some square kilometres could have been observed better than other ones, for example the outskirts.
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	Fig. 686 Number of wild plant species in 3 km2 of Zoetermeer

	
	
	


Even when in the centre the plant observations were better than in the outskirts, Fig. 686  warns us for the intuitive view that biodiversity always decreases from the outskirts into the centre. The large number of observed species in the central km2 could also be explained by urban age, abiotic variation like seepage, drainage, water level or intersection by infrastructure with verges and slopes XE "biodiversity(urban age, seepage, drainage, water level, infrastructure(verges and slopes))" , less influence of adjacent agriculture and manure of cattle breeding dispersed by water or wind.

So, some of these possible causes could be varied as means of design XE "biodiversity(means of design)"  aiming urban biodiversity.

Rareness in the urban environment

Fig. 687  arranges some 500 urban plant species from the 1500 known in The Netherlands in a sequence of national rareness, naming 50 of them only. Their national presence in % of the 5x5km observation squares is recognisable in the rising line. The spots show the urban presence XE "species(urban presence)"  in % of 1x1km observation squares in Zoetermeer. So, the spots above the line are more common in Zoetermeer than in The Netherlands, the spots below less so.
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	Fig. 687 Local rareness (100% is very common) of approximately 500 plant species (only partly named) in a sequence of national rareness

	


A number of nationally rare plant species XE "rare plant species(urban, national)"  in the left side of Fig. 687 evidently found their place in urban ecotopes. In the wake of urban plants and ecotopes rare insects and fungi have been observed in Zoetermeer, but seldom nationally rare vertebrates.

In 1994, it was established for the first time that the biodiversity per km2 in Amsterdam. By  XE "Denters(1994)" Denters, Ruesink et al. (1994) and  XE "Vos(1993)" Vos (1993; Vos (1996) and Zoetermeer (Vos 1993, 1998) is up to five times higher than in the agrarian surroundings of these cities. In saying this, of course, it should be noted that the richness of species in urban ecosystems differs from that of the classical nature areas
. 

The agrarian surroundings of Amsterdam XE "Amsterdam"  and Zoetermeer XE "Zoetermeer"  are not nature areas, but are a series of monocultures closely oriented to economic production. It is no wonder that the large cities show a more diverse range of species. Nevertheless, the potency of the ‘urban district’ should not be underestimated.
5.1.10 Typing biotopes or ecotopes

Global and continental

Ecological typology XE "ecological typology(scale)"  is scale-sensitive. On a global level (r=10 000km) year average temperature and precipitation determine so-called ‘biomen’. On a continental level (r=3 000km) areas of vegetation like estuaries XE "estuaries" , salt vegetations XE "salt vegetations" , reed marsh XE "marsh" 

 XE "reed marsh" , river accompanying XE "river accompanying vegetations" , Atlantic heather XE "Atlantic heather" , birch forest XE "birch forest" , oak-beach forest XE "oak-beach forest" , pine-spruce forest XE "pine-spruce forest" , dunes XE "dunes" , warm oak forest XE "oak forest"  and high moor land XE "moor land"  are distinguished. On a map types in a typology appear like legend-units in a legend (see Fig. 688 ).
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	 XE "Myers(1985)" Myers (1985) 
	 XE "Bohn(2001)" Bohn, Gollub et al. (2000); Bohn (2001) 

	Fig. 688 Global and continental ecological typology

	
	


In The Netherlands, Northern Germany and Southersn Denmark,  the distinction of Fig. 688 (right) corresponds with geological categories like Pleistocene XE "Pleistocene"  (until 1 000 000 years old) and Holocene XE "Holocene"  (until 10 000 years old).
National

On a national level in The Netherlands Holocene and Pleistocene are the most enclosing categories approximately separated by the 5m altitude or clay (with peat XE "peat"  and dunes) versus sand (intersected by river clay XE "clay"  or locally filled by high moor XE "moor"  land). The most urbanised Holocene XE "Holocene"  estuary XE "estuary"  area, botanically indicated as ‘lagoon county XE "lagoon county" ’ is highly influenced by man and in the same time an internationally rare cultural-natural monument of polders XE "polders" . It is ecologically divided further in many ways representing its dynamic and unpredictable wet ecological diversity.
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	From an earlier version of  XE "LNV(2002)" LNV (2002)  
	 XE "RIVM(2001)" RIVM (2001) 

	Fig. 689 Planning Ecological Infrastructure
	Fig. 690 International rareness of landscapes

	
	


Based on the synecological typology XE "synecological typology"  of  XE "Westhoff(1969)" Westhoff and Held (1969)  and  XE "Held(1991)" Held (1991),  XE "Bal(1995)" Bal, Beije et al. (1995); Bal, Beije et al. (1995)  defined 132 (in  XE "Bal(2001)" Bal, Beije et al. (2001) reduced into 92) nature target types of the national ecological infrastructure (EHS XE "EHS" ). However,  XE "Clausman(1984)" Clausman and Held (1984) earlier had proved them to be inadequate for the Holocene Zuid-Holland area. Too many transitional stages between sand, clay and peat, influenced by a historical local diversity of cutting peat and water management produced a variety of nature types nearly equalling the number of grounds itself.

Regional

Regional ecological units in the Holocene are based on soil characteristics, highly influenced by altitude in ‘formations XE "formations" ’, causing dynamic local communities.
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	Fig. 691 Formations mid-west of The Netherlands (see Fig. 710 for enlargement)

	
	


Urban

Within these ecological contexts the urban area has to find its own ecological typology. Its unpredictable ecological riches and potential urges to a more conditional approach XE "conditional approach"  like ecotopes and ecological groups of  XE "Runhaar(1987)" Runhaar, Groen et al. (1987), summarised by  XE "Meijden(1996)" Meijden (1996) rather than a causal XE "causal approach"  one by biotopes and communities being ‘complete’ or not. 

A more conditional typology XE "conditional typology"  (see Fig. 717) based on moist, sun lighting by vegetation height and nutritional value of the soil does not predict target communities XE "target communities"  but rareness XE "rareness" . It stresses conditions to be influenced by urban design.

Rareness

Rareness is also culturally useful because it makes cultural values comparable with ecological ones (Fig. 692 ). Conditionality represented by tanks filled with liquids of different specific gravity clarifies a possibility evaluating XE "conditional evaluation" 

 XE "evaluating(conditionally)"  categories of nature and culture (Fig. 693 ).
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	 XE "Jong(2001)" Jong (2001) 
	 XE "Jong(2002)" Jong and Priemus (2002) 

	Fig. 692 Comparing ecological and urban objects
	Fig. 693 Evaluating the incomparable

	
	


They could be named as conditional evaluation.

5.1.11 Urban perspectives

Claims by growth

The urban growth XE "urban growth"  since the industrial revolution culminates, especially in the developing countries where the European hygienic history of towns repeats itself. Restricting ourselves to the present Dutch situation claims on Randstad XE "claims on Randstad"  are bigger than ever and the idea of an open Green Heart XE "Green Heart"  fades away by urban sprawl.
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	Fig. 694 Claims on Detametropolis area
	Fig. 695 The supposed Green Heart

	
	


The 30 years old idea of high density conurbations XE "conurbations(high density)"  have not been successful in spite of national strategies like bundled concentration XE "bundled concentration"  or compact cities XE "compact cities" . And if so, they would have been not effective (see Fig. 668 ) in saving surrounding landscape.

Metrolopitan ambitions

It is an example of ideas like high tech transportation XE "transportation(high tech(urban capacity))"  solutions that have big metropolises as a reference. However, Randstad does not yet reach the capacity of a real metropolis making fast underground systems possible.
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	Fig. 696 The capacity of metropoles

	


From an ecological point of view the condition of measure (see paragraph 5.2.2 on page 418) is less important when we concentrate on vegetation rather than on big animals. From a human point of view we should bring nature closer to home XE "home(nature(distance))"  (see page 422). That pleads for openness within the conurbation and not for accumulation on every level of scale.

5.1.12 Human health in the urban environment

Living in high densities

Being no expert on human health XE "health(civilisation damage)"  the most extensive overview I know in the joint field of medicine and urbanism is edited by  XE "Vogler(1957)" Vogler and Kuhn (1957)  some 50 years ago. They discuss many kinds of ‘civilisation damage XE "civilisation damage" ’ in the urban environment from different medical specialist’s points of view. I never found a reference into this comprehensive work and I can understand it considering its size and age. So, I recoil from reviewing it as well, the more so while I am not read up on more recent medical literature. Apart from the disadvantages of living in high densities Vogler and Kuhn emphasise, its benefits  XE "Jacobs(1961)" Jacobs (1961) some years later referred to were partly confirmed in a psychological sense.

Crowding

 XE "Freedman(1975)" Freedman (1975); Freedman (1977) and Baum (1978) discussed research on crowding XE "crowding"  and behaviour concluding no other impact of increasing density than intensifying existing negative or positive social-psychological processes. However, by human biodiversity XE "human biodiversity"  or social diversity XE "social diversity"  - stage in the lifecycle XE "lifecycle" 

 XE "stage in the lifecycle" , income XE "income"  or life style XE "life style"  - some people like to live in high densities, others do not. People with children XE "children"  mostly like low densities of quiet suburbs XE "suburbs" . So, forced to live in high densities the impact could be primarily negative. However, learning to live in high densities with children might turn out positive by discovering advantages, adapting XE "adaptation" , compensating shortages and accommodating new functions.

Adaptation and compensation

Adapting to an environment and compensating XE "compensation"  shortages by new accommodations are essential characteristics of life. Life would never have developed without these capacities. The possibility of adaptation and compensation are often forgotten by researchers only interested in forecasting. ‘Arsenic is poisonous’, they predict. The prediction is based on 3x standard deviation from the average XE "average"  (99.7% of the cases) and if arsenic poison would be ever a global problem their solution would be removing the cause only. But in Austria a village population of so called ‘arsenic eaters XE "arsenic eaters" ’ (source unknown) since centuries got used to it. That is the way evolution solved problems by adaptation and compensation increasing diversity, not by global rules reducing diversity. Oxygen XE "oxygen"  was once a global poison XE "poison" , now it is a prerequisite for aerobic life. Adapting, compensating and accommodating are also ways designers study. When low temperature is a problem of living in higher latitudes we compensate (accommodate) by building acclimatised houses. It is unnatural because it disturbs the natural distribution and abundance of homo sapiens. But since we make houses more than 3000 years it appears natural to us. What we call ‘natural XE "natural(concept(scale))" ’ apparently is time scale sensitive as well.

Regional differences in health

A recent survey into medicine use shows that the most well-to-do sandy region ‘Gooi XE "Gooi(health)" ’ has the lowest use of medicines XE "medicines(use)"  in The Netherlands (Fig. 697 ). Insurance XE "insurance(health)"  companies could decrease their rates for these groups in the same time increasing their wealth (and health). But to which extend Gooi-people owe their health to wealth and life style, to lower housing density, to green area in their direct neighbourhood, dry sandy soil or climate we do not know.
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	Batenburg-Eddes and Berg-Jeths (2002) XE "Garretsen(1989)"  
	Garretsen and Raat (1989) XE "Batenbur(Eddes)"  

	Fig. 697 Use of medicines
	Fig. 698 Differences in death rates

	
	


Local differences in health

Death rates in the big towns in the nineties were 11% higher than elsewhere in The Netherlands and there are substantial health XE "health(towns, income, life style, soil conditions)"  differences between and within towns (Fig. 698 ). However, they correlate highly with income differences causing different (un)healthy lifestyles. For example they indicate that in a low-income district the chance to die before the age of 65 is 50% higher than in a high-income district. And rich people move from low-income wet peat and clay districts into high-income sandy districts leaving a less healthy population behind.

Causes of collective disease

Epidemiological research XE "epidemiological research"  seldom succeeds in convincingly separating causal physical context factors like the urban environment from other coinciding influences affecting health.

The surveyors did not try to explain either comparing regions of The Netherlands because epidemiological research is one of the most tricky disciplines urging expensive longitudinal research XE "longitudinal research"  extending decades to be convincing. That is a great pity, because as long as statistical evidence fails an even more tricky branch of statistics wins: risk calculation XE "risk calculation" . Risk calculation seems rational, but often it is also the calculation of fears and myths motivated by little more than sharing them in collective fear.

Contributions by design?

Urban design is not always the most effective solution in environmental problems XE "environmental problems(solved by urban design)"  remaining after the great positive health effect of housing itself.  XE "Barton(2000)" Barton and Tsourou (2000) advise 12 key health objectives XE "urban design(health objectives)" 

 XE "health objectives(urban design)"  for urban planners in the context of WHO XE "WHO"  healthy city project XE "healthy city project"  in which Eindhoven XE "Eindhoven"  participates: healthy lifestyles, social cohesion, housing quality, access to work, accessibility, local low-input food production, safety, equity, air quality and aesthetics, water and sanitation quality, quality of land and mineral resources, climate stability. Evaluating their effectiveness again would urge expensive longitudinal research extending decades to be scientifically convincing.

Stress

The more we know, the more possible threads we become aware of to be calculated. That raises fear and fear raises stress. Stress is suspect in raising or stimulating diseases like cancer XE "cancer(stress)" . Fear for cancer is so well-known a medical symptom that it got its own name in medical vocabularies: ‘carcinophobia XE "carcinophobia" ’. Designers XE "designers(possible problems(uncertainty))"  in the wake of this uncertainty already try to make solutions for possible problems. That is their task, but they seldom evaluate the effectiveness and possible side-effects of their solutions. 

Avoiding risks may be risky

There is something wrong in the state of medicine. King Average rules the kingdom of exceptions XE "exceptions(average)"  human species comprises, but in the same time exceptional occurrences XE "exceptional occurrences(magnified(television))"  are magnified by television and newspapers. Television and newspapers bomb us by statistical exceptions, distorting our perception of chance and magnifying impact. Risk is popularly defined by chance x impact. The public shame of few physicians involved intimidates the profession as a whole. And we still know little about our body, our own nature yet. Honest physicians remain silent but that is what frightens more. 

Avoiding any risk physicians prescribe too many medicines, order too many physical examinations increasing the costs of medical care, increasing slowly appearing side effects. Avoiding any risk XE "risk(risk avoidance)"  raises new risks on other levels of scale. Always avoiding to catch a cold may result in high susceptibility for flu any time we leave a building or a car. Our hygiene drove life out and nature in exile XE "nature in exile(hygiene)" . Our biological resistance XE "resistance(biological)"  fades, the number of immunity deficiency diseases increases. We do not get injuries enough to become vaccinated by nature itself. We like dangerous holydays XE "holydays(dangerous)"  to flee from our unnatural and boring safety, but we do not know real danger anymore and fall ill by foreign food. 

Costs of care

A secret medical survey I heard of by a medical student in the seventies revealed that half of our diseases XE "diseases(physicians)"  at that time were iatrogeneous XE "iatrogeneous"  (caused by physicians). I do not know whether that was true or not and what the present state of medicine is in this respect. That is why I fear the worst case. Insurance companies XE "insurance companies(fear)"  sell fear. We pay more for safety XE "costs(safety)"  than for anything else: insurance, police, army, preventing fire, burglary and catching a cold. We fear we can not pay all and we double our work until we die from the impacts of stress. The life time we spend on worry is lost well-being, lost health and life time. Our fear for exceptional possibilities raises new diseases of the mind and we fear them as well. In reality our life is safer than ever, but we do not dare to live with life: the risk to die XE "life(risk to die)" . Life became strange to us and death as well, we fear the unfamiliar because it could be unhygienic.

Carefree nature

In the mean time numerous other organisms are going their own way, not fearing for anything that is not actual and mostly without any apparent fearing at all. They live from very slow to very fast.

I prefer the slow living plants surrounded by their very fast pairing messengers XE "pairing messengers"  of life-experience, the insects XE "insects" . Plants are the basis of life’s pyramid. Added animal life only selects and regulates like man does as well by harvesting, preserving, mowing and gardening. Sometimes we visit them and walk in something totally else we belong to historically but do not have to understand, something we should not try to plan.

Releasing care

I think it stimulates human health when we bring life close to everybody’s home and living, but nobody knows, it is a hypothesis.  XE "Berg(2001)" Berg, Berg et al. (2001)  give an excellent overview in their essay about the relation between nature and health concerning history, possible impacts on stress, fear, physical resistance and personal growth. Nature puts the stressing concept of our own importance into a relative perspective of one species between 1 700 000 ones or more. They differ more from us than any people we tend to reject in social conflict. Nature tempers forced choice XE "choice(forced)"  as architecture should do as well according to  XE "Eyck(1968)" Eyck, Parin et al. (1968) .

The challenge of diversity

The intellectual challenge of this century is to handle diversity XE "diversity(statistical reduction)"  instead of generalising it by statistical reduction. Generalising research has diminishing returns XE "research(diminishing returns)" , on the other hand design XE "design(generating study)"  is promising, generating study. Evolution and ecological succession is its model. Studying nature heals social disappointment by disappointing presuppositions, prejudices. It stimulates an active form of modesty. The more we know about nature the more we appear to know not, and the more we want to know, to see, to experience. In any town of The Netherlands specialised study groups of nature associations contribute to atlases of birds by  XE "Hagemeijer(?)" Hagemeijer and Blair ,  XE "Bekhuis(1988)" Bekhuis, Bijlsma et al. (1988),  XE "Beintema(1995)" Beintema, Moedt et al. (1995), butterflies by  XE "Tax(1989)" Tax (1989) and  XE "Bink(1992)" Bink (1992), bats by  XE "Limpens(1997)" Limpens, Mostert et al. (1997), amphibians and reptiles by  XE "Bohemen(1986)" Bohemen, Buizer et al. (1986) , mammals by  XE "Broekhuizen(1992)" Broekhuizen, Hoekstra et al. (1992), fishes by  XE "Nie(1996)" Nie (1996), plants by  XE "Mennema(1980)" Mennema, Quene-Boterenbrood et al. (1980),  XE "Weeda(2000)" Weeda, Schaminée et al. (2000) and mushrooms by  XE "Nauta(1995)" Nauta and Vellinga (1995) multiplying our shrinking world of holiday destinations by growing local universes we tended to overlook. In any town nature writes a history of war and peace far more thrilling than television and newspapers could do.

Nature looks for its journalists because it only exists by the grace of those seeing it.

Suggestions concerning spatial human rights

A. Any human has a right on 300m2 residential area in a radius of 10km, work and services included.

B. Any human has a right on all necessary sources of living within a radius of 30km. These sources have to give access to products of 2000m2 agricultural land per person. This land should be accessible within a radius of 1000km concerning the risk of stagnating logistics.

C. Agriculture has to be located in areas with highest supply of water, minerals and sunlight. Towns and untilled natural areas have to be located in areas with less minerals.

D. Any human has a right on untilled natural ground uninhabited by man within a radius of x from her or his place of residence measuring at least a radius of x/3; x being {0.3, 1, 3 … 100 000 metre}.

E. Dutch cities belong to the most healthy in the world. So, any attention given to health in Dutch cities is distressing in a perspective of the hygienic condition of cities in the second and third world.
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Legends by scale

5.1.14 300km continental vegetation areas

European level

 XE "legends(scale)" The subdivision of global life in Fig. 688 distinguishes biomen by temperature and precipitation
. This variation is recognisable on a smaller level of scale vertically in mountains.

On a European level of scale different distinctions were made. Fig. 688 gave the most recent one based mainly on forest types and Fig. 699 an earlier one based on species
.
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	Fig. 699 Plants, characteristic for Middle-European vegetation areas (M)

	


Mainly West European vegetation in The Netherlands

In The Netherlands the distinction of Fig. 688 (right) corresponded with geological categories like Pleistocene XE "Pleistocene"  (until 1 000 000 years old) and Holocene XE "Holocene"  (until 10 000 years old).

Fig. 699 distinguishes grounds mainly older than 1 000 000 years in Limburg as ‘Middle European vegetation area XE "vegetation area(Middle European, West European)" ’ (M). Pleistocene and older grounds in South Limburg XE "Limburg"  are nearly fully covered by löss alternating with rock on surface, primarily consisting of chalk, marl and limestone sometimes turning up elsewhere in The Netherlands as well. The rest of The Netherlands as part of ‘West European vegetation area’ (W) is younger.

5.1.15 30km national counties

Pleistocene and Holocene in The Netherlands

Pleistocene (sandy) and Holocene (clay and peat) in The Netherlands are roughly divided by the altitude of 5m above sea level (N.A.P. XE "N.A.P." ). Apart from the sandy dunes the lower Holocene with clay from sea and rivers and low (wet) and high (acid) peat has a very different vegetation compared with the higher and dryer pleistocene covered with coarser sand and gravel.

Different plants on Pleistocene and Holocene grounds

The ecological difference between low Holocene and high Pleistocene is clearly illustrated by dispersion of two species: meadow barley XE "meadow barley(Holocene)"  (veldgerst, Fig. 700) and wavy hair-grass XE "wavy hair-grass(pleistocene)"  (bochtige smele, Fig. 701).
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	 XE "Meijden(1999)" Meijden (1999)  and  XE "Meijden(1989)" Meijden, Plate et al. (1989)  page 84 en 58

	Fig. 700 Dispersion of meadow barley (veldgerst)
	Fig. 701 Dispersion of wavy hair-grass (bochtige smele)

	
	


Different plants in dunes and rivers

Holocene is subdivided in dune XE "dune county"  and river county XE "river county" , illustrated by the dispersion of two other species, marram XE "marram(dune county)"  (helm, Fig. 702) and greater burdock XE "greater burdock(river county)"  (grote klis, Fig. 703). The remainder is called Haf county XE "haf county(sea clay, peat)"  with sea clay and peat.
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	 XE "Meijden(1999)" Meijden (1999)  and  XE "Meijden(1989)" Meijden, Plate et al. (1989)  page 44 en 28

	
	

	Fig. 702 Dispersion of marram (helm)
	Fig. 703 Dispersion of greater burdock (grote klis)

	
	


General trees in The Netherlands

General trees XE "Dutch trees"  in The Netherlands are alder XE "alder"  (els XE "els" ), ash XE "ash"  (es XE "es" ), sycamore XE "sycamore"  (esdoorn XE "esdoorn" ), hawthorn XE "hawthorn"  (meidoorn XE "meidoorn" ), birch XE "birch"  (berk XE "berk" ), rowan XE "rowan"  or whitebeam XE "whitebeam"  (lijsterbes XE "lijsterbes" ).
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	 XE "Kelle(1980)" Kelle and Sturm (1980) 

	Fig. 704 General trees in The Netherlands

	
	
	


Trees specific for Holocene and river grounds

Holocene and rivers are characterised by black poplar XE "poplar" 

 XE "black poplar"  (zwarte populier XE "zwarte populier" ), willow XE "willow"  (wilg XE "wilg" ), dogwood XE "dogwood"  (rode kornoelje XE "rode kornoelje" ) (Fig. 705).
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	 XE "Kelle(1980)" Kelle and Sturm (1980) 

	Fig. 705 Trees of Holocene and rivers in The Netherlands

	
	
	


Trees specific for Pleistocene and dunes

Peistocene and dunes XE "dunes"  are characterised by scots pine XE "scots pine"  (grove den), red oak XE "red oak"  (amerikaanse eik), beech XE "beech"  (beuk), aspen XE "aspen"  (ratelpopulier), hazel XE "hazel"  (hazelaar), holly XE "holly"  (hulst), locust tree XE "locust tree"  (robinia pseudo-acacia) and rum cherry XE "cherry" 

 XE "rum cherry"  or black cherry XE "black cherry"  (amerikaanse vogelkers)
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	Fig. 706 Trees of Pleistocene and dunes in The Netherlands
	Fig. 707 Flora districts according to Van Soest

	
	
	
	


Further elaboration of ecological counties (districten) (Fig. 707) is given by Van Soest (1929/32)

5.1.16 3km Landscape formations

Undisturbed ‘definitive’ vegetations

Obviously any region in The Netherlands that has got the time for succession XE "succession"  of vegetation types gets a more or less ‘definitive’ vegetation. Coincidences of first establishments are filtered out.

This vegetation is not only dependent on soil, but also on climate, position in respect to sea and ground water level. For example, peat XE "peat"  will only remain at high ground water level. In dry conditions it will settle, oxidate to CO2 en H2O and disappear leaving a lower mineral surface level.

In this paragraph we will discuss landcape formations and typical forest landscapes that would appear without impact of man at last. Agriculture and the use of fertilizers caused a homogeneous landscape. But the agricultural surface being reduced by economic conditions, an ecologically well-considered choice of vegetation and management could restore regionally characteristic forest XE "forest(typical(landscape))" , kept open partially by wild grazing cattle. You can consider this paragraph as a guide to planting, because trees occurring naturally in the region will grow better. You can obtain regional knowledge about soils from soil maps XE "soil maps"  1:50.000 with explanatory discriptions of landscapes.

Natural forest types 

Following descriptions are derived from  XE "Leeuwen(1959)" Leeuwen and Kraft (1959). With regard to these elaborations Van Leeuwen’s nomenclature is obsolete but simple, useful and clarifying for urbanists and not yet exceeded in that respect.

	Forest
	Natural
	Reclamated

	Holocene

	salicion xe "salicion" 
	Willow and poplar forests XE "willow and poplar forests" , often found on nutricious flooded areas like river forelands. As coppice wood and wickers, willows are planted on ‘grienden’. Temporarily you will find these woods on other nutricious grounds as pioneer vegetation.
	Grass land XE "grass land"  on river forelands XE "river forelands"  and ‘grienden XE "grienden" ’.

	alnion incanae xe "alnion incanae" 
	Alder and ash forests XE "alder and ash forests"  with densely shrubs on clay or sandy nutricious grounds with high and often somewhat changing ground water level or in the neighbourhood of streaming water. These forests often contain some oaks and poplars as well
.
	Moisty grass land (meadows XE "meadows" ) sometimes with hedges XE "hedges"  (Rubion, alder), pollard willows XE "pollard willows"  or poplars XE "poplars" .

	ulmion xe "ulmion" 
	Oak, ash (somtimes elm or maple) forests XE "oak and ash forests(moisty)"  on moisty, nutricious sandy and not too heavy clay grounds with ground water level in reach of roots
.
	Settlements, horticulture XE "horticulture" , orchards XE "orchards" , fields XE "fields" , grass land, elm lanes XE "elm lanes" , country estates XE "country estates"  and dune woods XE "dune woods" .

	sambuco-berberidion xe "sambuco-berberidion" 
	Hedges and thickets XE "hedges and thickets(limy grounds)"  on most limy grounds of Ulmion
.
	

	Pleistocene

	rubion xe "rubion" 
	Hedges and thickets XE "hedges and thickets(nutricous grounds)"  (hawthorn, sloe, roses, blackberries) on nutricious, but not expicitly limy grounds
. 
	Settlements, orchards and fields on rather dry grounds; grass land on more moisty or very limy grounds.

	carpinion xe "carpinion" 
	Oak, ash (sometimes maple or beech) forests XE "oak, ash forests(dry grounds)"  on nutricious, not too wet loam grounds. 
In coppice wood thickets you wil find hazel and hornbeam.
	

	carpino-berberidion xe "carpino-berberidion" 
	Hedges and thickets on most limy grounds of Carpinion
.
	

	violeto-quercion
	Oak (seldom birch or beech) forests XE "oak forests(acid not poor grounds)"  or coppice wood on acid but not extremely poor, ofthen loam containing or somewhat moisty sandy grounds
.


	Fields

	vaccinio-quercion xe "vaccinio-quercion" 
	Oak (sometimes birch or beech) forests XE "oak forests(acid poor grounds)"  or coppice wood on on acid extremely poor, sandy (sometimes loamy) grounds
.
	Prehistoric (neolithic) settlements, heath often later planted with coniferous wood (drifting sand) or crops (if dry) or meadows (if wet).

	Peat

	betulon pubescentis xe "betulon pubescentis" 
	Rarefied birch forests XE "birch forests(dehydrated peat grounds)"  on somwhat dehydrated peat grounds (very rare
).
	Digged out or drained and manured meadows sometimes planted as Alnion incanae.

	sphagno-alnion. xe "sphagno-alnion." 
	Birch (sometimes alder) forests XE "birch forests(acid peat grounds)"  with shrubs of alder buckthorn, willows,  bog myrthle on acid peat grounds (rare).
	Bluegrass lands, later usually drained and manured, sometimes planted as Alnion incanae. 

	irido-alnion. xe "irido-alnion." 
	Alder or willow (mostly coppice wood) in peat areas with very hing, stagnating not too poor ground water, usually with rarified shrubs
.
	Moisty grass land, digged out or drained and manured meadows mostly planted as Alnion incanae.

	 XE "Leeuwen(1959)" Leeuwen and Kraft (1959) 

	Fig. 708 Relation between original natural forest type and reclamated landscape.

	


Ideal typical profiles

The situation of most important soils and corresponding vegetation is represented in ideal typical profiles XE "ideal typical profiles" 
 Fig. 709  to Fig. 712  never appearing in reality. Corresponding forest types have been mostly disappeared since long and replaced by grass and crops. They illustrate mutual arrangements of Dutch original or natural landscapes. Soil maps give more detailed and realistic images. 

The Northern coast formation of The Netherlands
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	 XE "Leeuwen(1959)" Leeuwen and Kraft (1959) 

	Fig. 709 Ideal typical coast formation XE "coast formation(North)"  in Northern part of The Netherlands


Mid-West cost formation of The Netherlands
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	 XE "Leeuwen(1959)" Leeuwen and Kraft (1959) 

	Fig. 710 Ideal typical coast formation XE "coast formation(mid-West)"  in mid-West of The Netherlands


Peat XE "peat(formation)" , river XE "river(formation)"  and pleistocene XE "pleistocene(formation)"  sandy formations
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	 XE "Leeuwen(1959)" Leeuwen and Kraft (1959) 

	Fig. 711 Ideal typical peat XE "peat(formation)" , river XE "river(formation)"  and pleistocene XE "pleistocene(formation)"  sandy formations XE "formation(peat, river, pleistocene sandy)" 

	


Growing Peat

	[image: image72.png]uaan-wnubeydsg

snusosagnd uolnjag

uolupy-oubeydg

uoIuly-opH|

1oy uea
Beysdo yow wapi

(uapoos-xale) 8j016 'A'q) aljejebansessow
(seywbeiyd 'A'q) anejebanianao

(sa)wbeiyd ‘A'q) USYO)IS|SLOM UeA

up.,

(eueniBes 'Aq) uspe|q apuayaisin

|oBaidsiajem ap uanog Jow usjueldisjem
(eoeydwAN "A'q) uspe|q sapuaAllip Jow usjue|disyem
(euwsa 'A"q) usjue|diaem apusAlp (A

(esey) "q'q) usjueldierem uayopabiapuo

uopjueld

Vegetatie

veen boven grondwaterspiegel

veen onder grondwaterspiegel

Bodem

minerale ondergrond (b.v. zeeklei)

water






	 XE "Leeuwen(1959)" Leeuwen and Kraft (1959) 

	Fig. 712 Ideal typical ‘verlanding’ in nutricious environments

	


Clay
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	 XE "Leeuwen(1959)" Leeuwen and Kraft (1959) 

	Fig. 713 Ideal typical boulder clay formation


South Limburg
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	 XE "Leeuwen(1959)" Leeuwen and Kraft (1959) 

	Fig. 714 Ideal typical formation of South Limburg XE "South Limburg(formation)" 


‘Original landscape XE "original landscape" ’ is not the same as the ‘natural landscape XE "natural landscape" ’ appearing when human impact would stop, especially when agricultural measures were very radical.

5.1.17 300m local life communities 

Succession

Organisms influence eachother. In the beginning competition XE "competition"  in fast growing homogeneous pioneer vegetation XE "pioneer vegetation"  is dominant. In the next phase of succession XE "succession"  different species alternate their use of sun, water and minerals over the year and differentiate them over the area in increasing specialisation. Primarily establishing plants cause a micro climate XE "micro climate"  and soil structure XE "soil structure"  creating conditions for other species. Under these conditions some newcomers get the opportunity to built up reserves and become more competitive than their fast growing predecessors. For exampe, they grow higher catching sunlight from their neighbours or grow deeper surviving dry periods better by their longer roots. In their shadow slow growing specialists settle. 

Differentiation and regulation

The differentiating life community prevents large fluctuations of temperature and moist, retains water and nutrients attracting new animals. Specific insects XE "insects"  pollinate specific plants and clear up plants weakened by competition in homogeneous vegetation. Birds XE "birds"  control insect overloads, disperse seeds. Large grazing animals XE "grazing animals"  keep spaces open, predators XE "predators"  keep their number limited. Reproductive cycles of every participating organism with its own consumptive, productive and reproductive periods are geared to one another and find for every phase the environmental circumstances they need, or die out. The rise of mutual relations into a climax stage XE "climax stage"  (Fig. 672) requires coordination XE "coordination"  in space and sychronisation XE "sychronisation"  in time. In general it takes time.

Differerent communities in the same biotope

In the same type of biotope XE "biotope"  different life communities XE "life communities"  can develop, according to the history of their development. Different (weather) histories after all, change the biotope itself in different ways and select species differently. For example, if papillionaceous flowers XE "papillionaceous flowers"  with their specialised algae established in an early stage to combine nitrogen XE "nitrogen"  in the soil, an other series of succession would follow then when they established later or never. If not, vegetation is dependent on nitrogen manure XE "nitrogen manure"  from outside. And the reverse, if there is an external nitrogen source in the beginning, papillionaceous flowers would not survive competition.

Equal communities in different biotopes

On the other hand the same type of vegetation can disperse over different biotopes as well. So, there is not always a one-to-one relation between biotopes and life communities.

Especially man plants on his fields and gardens species he wants to, regardless the existing biotope accomodating it to his needs. He mostly reduces a mature system into its pioneer stage to get homogeneous highly competing productive crops. Then ecosystems do not reach their climax stage because human dynamic XE "human dynamic"  (grazing, mowing, burning and digging) prevents succession into more differentated stages. 

A first taxonomy of communities

Mutual relations between species produce recognizable plant communities listed in 38 synecological classes XE "synecological classes"  from  XE "Westhoff(1975)" Westhoff and Held (1975)  summarised by  XE "Held(1991)" Held (1991), subdivided in orders XE " synecological orders" 

 XE "orders(synecological)" , unions XE "unions" 

 XE "unions(synecological)"  and associations XE "associations(synecological)"  (partly elaborated in Fig. 715)
. Classes 32 to 38 elaborate forests more in detail than Fig. 708 did obsoletely but simply. Some scientific names like Salicion (32Aa and 33Aa), Alnion (35Aa) remain the same, other forest types named in paragraph 5.3.3 changed.

	code
	class 01-38 ~ea
	order A-C ~alia
	union a-d ~ion
	associatiion 1-99 ~tum
	Dutch name  class


01
Lemnetea



Eendekroos-klasse
 
 

02
Zosteretea


Zeegras-klasse

 

03
Ruppietea



Ruppia-klasse
 
 

04
Charetea



Kranswieren-klasse
 
 

05
Potametea


Fonteinkruiden-klasse
 
 

………………………………….

29
Oxycocco-Sphagnetea 

Klasse der hoogveenbultgemeenschappen en vochtige heiden 
 

30
Nardo-Callunetea 


Klasse der heiden en borstelgrasanden

 

31
Trifolio-Geranietea sanguinei 

Marjolein-klasse

 

32
Franguletea 


Klasse der sporken-wilgenbroekstruwelen


32A

Salicetalia auritae
 

32Aa


Salicion cinereae

32Aa1



Myricetum gale

32Aa2



Frangulo-Salicetum auritae

32Aa3



Alno-Salicetum cinereae

32Aa4



Salicetum pentandro-cinereae

32Aa5



Salicetum pentandro-arenariae

33
Salicetea purpureae 

Klasse der wilgen-vloedstruwelen en bossen
 
 

33A

Salicetalia purpureae
 

33Aa


Salicion albae

33Aa1



Salicetum triandro-viminalis

33Aa2



Salicetum arenario-purpureae

33Aa3



Salicetum albo-fragilis

34
Rhamno-Prunetea 


Klasse der eurosiberische doornstruwelen
 
 

35
Alnetea glutinosae 


Klasse der elzenbroekbossen
 
 

35A

Alnetalia glutinosae
 

35Aa


Alnion glutinosae

35Aa1



Carici elongatae-Alnetum

35Aa2



Carici laevigatae-Alnetum

36
Vaccinio-Piceetea
 

Klasse der naaldbossen
 
 

36A

Vaccinio-Piceetalia
 

36Aa


Dicrano-Pinion

36Aa1



Leucobryo-Pinetum

36Aa2



Dicrano-Juniperetum

36Ab


Betulion pubescentis

36Ab1



Betuletum pubescentis

37
Quercetea robori-petraeae

Eiken-klasse
 
 

37A

Quercetalia robori-petreae
 

37Aa


Quercion robori-petreae

37Aa1



Querco roboris-Betuletum

37Aa2



Fago-Quercetum

37Aa3



Convallario-Quercetum dunense

38
Querco-Fagetea 


Eiken-beuken-klasse
 
 

38A

Fagetalia sylvaticae
 

38Aa


Alno-Padion

38Aa1



arici remotae-Fraxinetum

38Aa2



onsortium van Carex remota & Populus nigra

38Aa3



runo-Fraxinetum

38Aa4



acrophorbio-Alnetum

38Aa5



iolo odoratae-Ulmetum

38Aa6



raxino-Ulmetum

38Aa7



nthrisco-Fraxinetum

38Aa8



rataego-Betuletum

38Aa98



lmion carpinifoliae

38Aa99



ircaeo-Alnion

38Ab


Carpinion betuli

38Ab1



Stellario-Carpinetum
	code
	klasse 01-38 ~ea
	orde A-C ~alia
	verbond a-d ~ion
	associatie 1-99 ~tum
	Nederandse naam klasse

	

	Fig. 715 Taxonomy of life communities according to Westhoff and Den Held.

	


The next taxonomy

However, that taxonomy was adapted again by  XE "Schaminee(1996)" Schaminee, Stortelder et al. (1995); Schaminee, Weeda et al. (1995); Schaminee, Stortelder et al. (1996); Schaminee, Weeda et al. (1998) . Fig. 716 gives an impression of the first classes only.

	
	class 01-11 ~ea
	order A-C, DG, RG ~alia
	union a-d ~ion
	association 1-99 ~tum
	subassociatiion a-b


01
Lemnetea minoris

 
 

02
Ruppietea



 
 

03
Zosteretea



  

04
Charetea fragilis


 
05
Potametea



 
06
Littorelletea



 
07
Montio-Cardaminetea

 
08
Phragmitetea


 
09
Parvocaricetea


 
10
Scheuchzerietea


 
11
Oxycocco-Sphagnetea

 

……………..

	
	klasse 01-11 ~ea
	orde A-C, DG, RG ~alia
	verbond a-d ~ion
	associatie 1-99 ~tum
	subassociatie a-b

	

	Fig. 716 Taxonomy of life communities according to Schaminee.

	


This taxonomy at last was used in nature conservation, simplified in nature target types XE "nature target types"  we will discuss in 5.6.1 more in detail.

5.1.18 30m ecological groups

Based on ideas of Van der Maarel (1971),  XE "Runhaar(1987)" Runhaar, Groen et al. (1987) divided Dutch plant species in ecological groups XE "ecological groups"  (Fig. 717 ), suitable for estimating impacts of technical measures and ecological potencies XE "ecological potencies(technical measures)" . 
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	 XE "Runhaar(1987)" Runhaar, Groen et al. (1987) 

	Fig. 717 Ecological groups

	


Fig. 717 below shows which ecological groups XE "ecological groups(progress, decline)"  made progress in the last century and which declined. It is clear that oligotrophe groups declined substantially
.

Ecological groups classified by directly working conditions

This subdivision restricts itself to conditions XE "conditions(sunlight, moist, acidity)"  directly working on plants like sunlight, moist and acidity. It avoids taking into account underlying causes like soil type and water management complicating this classification. These are important factors estimating the impacts of technical interventions indeed, but they are originating in very different ways from higher levels of scale.
 For example, salty or brackish groups could not only be caused by surface water but also by seepage. Seepage on its turn can cause very different vegetations dependent on its chemical composition. Keeping classification as close as possible to the plant, the number of subdivisions and their presupposed explanation is limited. Moreover, the difference between ecotope and vegetation fades away and classification concerns both.

A hierarchy in classification

The used characteristics show a certain hierarchy by which a higher characteristic may not have to be subdivided further. For example within salty and brackish environments salt proportion XE "salt proportion"  (salinity XE "salinity" ) is so dominant that no further subdivisions into nutriciousness are necessary. On the other hand lower characteristics like soil spray XE "soil spray"  (st) do not always have to be added to higher characteristics.

Moreover, hierarchy could cause different definitions of lower characteristics depending on current higher characteristics. For example the degree of acidity XE "acidity"  in water depends strongly on its proportion of bicarbonate XE "bicarbonate"  (HCO3- ions as buffer against acidification). On land other buffers are active. So, by distinguishing land and water vegetations first you can combine both buffer systems in the concept of acidity without losing their distinction but without explanation of causes
.

Main classification in water, wetland and land vegetations

This classification distinguishes primarily water XE "water(ecological groups)"  (W), wetland XE "wetland(ecological groups)"  (V) and land vegetations in freshwater (if heavily loaded by organic pollution marked by ‘sa’, brackish (b) and salty (z) environments). Land vegetations are subdivided further according to succession stages of pioneers XE "pioneer(ecological groups)"  (P), grass land XE "grass land(ecological groups)"  (G), brushwood XE "brushwood(ecological groups)"  (R), and forest XE "forest(ecological groups)"  (H), all of them subdivided in wet (2), moisty (4) and dry (6).

Then a distiction is made according to different degrees of nutriciousness XE "nutriciousness"  from poor (oligotrophe XE "oligotrophe" ) to rich (eutrophe XE "eutrophe" ). Within rich groups acidity does not make much sense, but within poor groups it is essential because it regulates the availability of present nutrients. In acid conditions XE "acid conditions"  existing organic material can not be digested by any organism (pickled gherkins, dead bodies in peat).

More sp/ecific indexed vegetations

Other subdivisions are indicated by indexes. Wall vegetations XE "wall vegetations"  (Fig. 718) like procumbent pearlwort XE "procumbent pearlwort"  (sagina procumbens, liggende vetmuur), yellow corydalis XE "yellow corydalis"  (pseudofumaria lutea, gele helmbloem) or ivy-leaved toadflax XE "ivy-leaved toadflax"  (cymbalaria muralis, muurleeuwebek) get the index ‘mu’. Within moderately nutricious environments pioneer and grass land vegetations can get the index ‘kr’ to indicate lime. Pioneer vegetations can get indexes like ‘st’, ‘ro’ and ‘tr’ to indicate soil spray, digged and treaded soil XE "soil(spray, digged, treaded)" , often present in towns.

Some examples of coding ecological groups

For example treaded soil is densified and relatively unaccessibe by water and air. Some plants are specialised to such conditions. So, on pathways you will find well known P48tr plants (Fig. 718) like plantain XE "plantain"  (plantago maior XE "plantago maior" , grote weegbree XE "grote weegbree" ), shepherd's-purse XE "shepherd's-purse"  (capsella bursa-pastoris, XE "capsella bursa-pastoris"  gewoon herderstasje XE "gewoon herderstasje" ), knotgrass XE "knotgrass"  (polygonum aviculare, XE "polygonum aviculare"  gewoon varkensgras XE "gewoon varkensgras" ), annual meadow-grass XE "annual meadow-grass"  (poa annua, XE "poa annua"  straatgras XE "straatgras" ) or pineapple weed XE "pineapple weed"  (matricaria discoidea XE "matricaria discoidea" , schijfkamille XE "schijfkamille" )
.
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	 XE "Meijden(1999)" Meijden (1999) 

	Fig. 718 Some wall and tread plants well known in urban areas

	
	
	
	


Plants indicating an ecological group

Most plant species appear in different ecological groups simultaneously. Plants appearing in many ecotopes can live in many conditions, they have a wide ‘ecological tolerance XE "ecological tolerance" ’ and are less appropriate as indicators XE "indicators"  of specific conditions.  XE "Runhaar(1987)" Runhaar, Groen et al. (1987) XE "Groen et al. (1987)"  distinguish two classes of tolerance XE "tolerance(classes)" . Class 1 occurs in one or two very related ecotopes only; class 2 occurs in more types. Best indicators live in one ecotope only (class 1), but they are often rare and difficult to recognise by laymen. So, to recognise an ecotope you can best identify several species living together indicating the same ecotope. The wider the tolerance the more species you have to identify to be sure about the ecotope
. In the ecotope system a species is classified in as many ecological groups as necessary to explain 2/3 of its presence. If species would be classified to all accidental ecotopes they ever were found the classification would be little specific.

Less specific indicators

To filter out less specific ecological groups XE "specific ecological groups"  taking up a major part of The Netherlands the classification calculates all ecotope types back to the same surface. For example sweet vernal-grass XE "sweet vernal-grass"  (anthoxanthum odoratum, gewoon reukgras) appears optimally in poor grass lands XE "grass lands(poor)" 

 XE "poor grass lands"  (G22, G42), but in a lower abundance XE "abundance"  and coverage XE "coverage"  also in more nutricious grass lands (G27, G47). However, nutricious grass lands are very common in The Netherlands and poor grass lands are rare. The consequence is sweet vernal-grass occurs most in nutricious grass lands in spite of its preference for poor grass lands. By departing from relative occurrence per ecotope type commonness of nutricious grass lands plays no rôle in classification.

5.1.19 3m symbiosis and competition

Dependencies

 XE "symbiosis" 

 XE "competition" Most animal species are location bound by their dependency on specific plant species. That is why we primarily concentrate on plants. For example the large copper butterfy XE "large copper butterfy"  (lycaena dispar XE "lycaena dispar" , grote vuurvlinder XE "grote vuurvlinder" ) feeds only from june until half august on its host plant loosestrife XE "loosestrife"  (lythrum purple XE "lythrum purple" , kattestaart XE "kattestaart" ) and lays its eggs only on its breeding plant a water dock XE "water dock"  (rumex hydrolapathum XE "rumex hydrolapathum" , waterzuring XE "waterzuring" ) in weak condition (a healthy specimen defends itself against damage by insects). This typical combination is found in The Netherlands in peat counties XE "peat counties"  between Friesland XE "Friesland"  and Overijssel XE "Overijssel"  only. So, large copper butterfy is rare in The Netherlands.
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	 XE "Meijden(1999)" Meijden (1999) 
	 XE "Halder(2000)" Halder, Wynhoff et al. (2000) 
	 XE "Meijden(1999)" Meijden (1999) 

	water dock (waterzuring) V18,V19
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	Fig. 719 Symbiosis of copper butterfy with breeding and host plant 

Interactieve ETI CD-ROMs  Heukels flora en vlinders




An other example of specific dependency is a common night butterfly tyria jacobaeae XE "tyria jacobaeae"  (jakobsvlinder, Fig. 720) laying its eggs on common ragwort XE "common ragwort"  (senecio jacobaeae, jakobskruiskruid).
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	 XE "Chinery(1988)" Chinery (1988) 
	

	Fig. 720 Tyria jacobaeae and its breeding plant common ragwort on the roof of the faculty

	


Common ragwort is very poisonous except for Tyria jacobaeae’s caterpillar. It stores the poison. So, the caterpillar and the butterfly are poisonous for their enemies.
Rare plants on poor grounds

If presence or digestibility of minerals are a limiting factor XE "limiting factor(minerals)" , only rare specialists XE "specialists"  can survive. By manuring XE "manuring"  exactly these rare species loose competition of common and fast growing species. A nutricion poor environment not only selects rare species but also diminishes defence of plants. Weak plants are better digestible by herbivores XE "herbivores"  and insects XE "insects" . One often recognises rare vegetation by a multitude of insects and their predators like birds.To avoid leakage of catched ions on poor grounds plants build cholesterol XE "cholesterol"  in their membranes instead of sitosterol XE "sitosterol" . However, sitosterol makes cell walls XE "cell walls"  stronger and plants less digestible by herbivores (from cow to caterpillar). Where less herbivores survive the ecosystem supports less species.
 Cows on a richly manured meadow bend as far as they can over the fence to eat grass from a neighbouring unmanured meadow, leaving the manured grass uneaten. A farmer gladly puts an ill cow on an unmanured meadow.

Salt and acid diminish digestibility XE "digestibility(salt, acid)"  of minerals leaving space for specialist plants and peculiar ecosystems. Soured forests XE "soured forests"  are rich in parasites XE "parasites" . The abundance of great titmouses XE "great titmouses"  increased in soured forests though they suffered lack of calcium XE "calcium" . Their eggshells became thin
.

Plants and insects

The relation of every Dutch plant species with animals - particularly insects – is described in  XE "Weeda(1985)" Weeda, Westra et al. (1985); Weeda, Westra et al. (1987); Weeda, Westra et al. (1988); Weeda, Westra et al. (1991); Weeda, Westra et al. (1994) . The autoritive  XE "Meijden(1996)" Meijden (1996)  (see Fig. 722) refers to this publication naming volume and page.

The question how animals recognise ‘their’ plants depends on perception of smell, colour and form. The recognisability of plants for their matchmakers XE "matchmakers" , the insects XE "insects" , culminates in their reproduction organs, their flowers. The question how pistils XE "pistils"  recognise ‘their’ pollen XE "pollen"  is a vast area of mircoscopical research. Fertilisation requires coordination XE "coordination"  in space and synchronisation XE "synchronisation"  in time between plant and animal.

Small populations at risk

After the problem of fertilisation XE "fertilisation"  the problem of seed dispersion XE "seed dispersion"  follows. These problems occur on different levels of scale. Topographic, demographic and genetic isolation XE "population(isolation)"  of populations decreases genetic biodiversity XE "biodiversity(genetic)"  and increases risk of dieing out. On a minimum population XE "population(minimum)"  area after 50 generations 10% of genetic material may be left, decreasing adaptability XE "adaptability(species)"  and probability of survival. Genetic deterioration XE "genetic deterioration"  becomes a big problem. A minimum population area is not sufficient for conservation of genetic variation and impels making gene banks XE "gene banks"  of threatened species XE "species(threatened)" .

Connections between populations

This is an important subject for nature conservation and spatial planning. The Dutch Nature conservation plan XE "nature conservation plan"   XE "LNV(1990)" LNV (1990)  and its succesors stimulate a main ecological infrastructure XE "ecological infrastructure"  (EHS XE "EHS" , see paragraph 5.6.1) to connect important natural areas by corridors XE "corridors"  for genetic exchange XE "genetic exchange" . This is more important for mammals XE "mammals"  and reptiles XE "reptiles"  than for birds XE "birds" , insects XE "insects"  and plants XE "plants" . However, for mammals and plants narrow corridors are very species-specific. Depending on their lay-out they work for one species and not for other ones. For plants - the basis of any food chain - isolation could even be preferable to avoid invasion of fast growing common species. Rare species often grow and disperse slowly. So, ecological infrastructure will haven little favourable botanical impact and sometimes even negative
. For vegetation local diversity is a better investment than connections.

5.1.20 30cm individual strategies for survival 

According to  XE "Grime(1988)" Grime, Hodgson et al. (1988)  plants have three differerent strategies for survival XE "strategies for survival" :

1 
growing fast, reproduce and evacuate ("ruderals XE "ruderals" " like chickweed XE "chickweed" , stellaria media, XE "stellaria media"  vogelmuur XE "vogelmuur" );
2 
develop competition power, then reproduce ("competitors XE "competitors" " like rosebay willowherb XE "rosebay willowherb" , chamerion angustifolium XE "chamerion angustifolium" , wilgenroosje XE "wilgenroosje" );
3 
endure difficult circumstances other species avoid and reproduce when possible ("stress-tolerators XE "stress-tolerators" " like cowslip XE "cowslip" , primula veris XE "primula veris" , gulden sleutelbloem XE "gulden sleutelbloem" )

Growing fast or slow

Cickweed XE "cickweed"  can produce seed a fortnight after gemination. It is record-holder of Dutch plants in that respect. The rosebay willowherb XE "rosebay willowherb"  goes up fast to compete with other plants, but can weaken by shortage of minerals and fall down. The cowslip XE "cowslip"  is a specialist surviving in circumstances other plants do not.

	ruderal
	competitor
	stress-tolerator
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	Chickweed (vogelmuur XE "vogelmuur" )

P48,P68


	Rosebay willowherb (wilgenroosje XE "wilgenroosje" )

R47,R67, H47,H62 
	Cowslip (gulden sleutelbloem XE "gulden sleutelbloem" ) G43,G47kr,H43,H47

	 XE "Meijden(1999)" Meijden (1999) 

	Fig. 721 Three strategies for survival according to Grime (1988)

	


Ruderals are found in newly occupied areas (pioneer stage, see Fig. 672 ), stress tolerators in developed ecosystems (climax stage) with less minerals.
 Agricultural activity aims at fast growing crops like ruderals and competitors. So, human impact is often not in favour of stress-tolerators. Stress-tolerators XE "stress-tolerators"  are often protected plants.
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Natural History
Biodiversity

 XE "biodiversity" There are about 1.7 million known species and new species are being discovered every day. It is estimated that one successful new XE "species(new(evoliotion))"  form is created each year, while, under the present conditions, approx. 500 species per year become extinct XE "extinct(species)" . Some biologists estimate the real number of existing species as being 10 million, others as many as 80 million,  XE "Zoest(1998)" Zoest (1998) reports. Distinguishing species from subspecies (taxonomy XE "taxonomy" ) is a constant on-going task. For example, the authoritative Dutch work: Heukels’ Flora edited by  XE "Meijden(1996)" Meijden (1996) has recently been drastically amended to accommodate the new international insights into the organisation, differentiation and nomenclature XE "nomenclature(plant species)"  of the plant kingdom XE "plant kingdom" . Viewed from this angle, we live on an unknown planet with a rapidly diminishing biodiversity. Nevertheless, the existing species represent an enormous genetic richness XE "genetic richness" , of which we are hardly aware.

A risk cover for life

Within any one species there are as many variations as there are specimens, and just to make the problems of ecological generalisation even greater, all these specimens live in different contexts and micro environments. To question the meaning of  this enormous diversity at the species, genetical and habitat level is typically human, but it is not an ecological question in the scientific sense. All we can do as Pianka (1994) XE "Pianka(1994)"  does, is to observe that this biodiversity has arisen due to evolution and that, in the past, when sudden environmental changes took place, it was this that ensured the continuation of life up to the present time. Life has survived all manner of catastrophes XE "catastrophes"  because there was always a species, or a specimen of a species, that could survive in the new environment. The extinction of the dinosaurs XE "dinosaurs(extinction)"  about 65 million years ago in the darkness, of a kind of nuclear winter, following a meteoric collision XE "meteoric collision(65 million years ago)"  with Earth, gave an advantage to night animals XE "animals(night)" 

 XE "night animals" , and among them, mammals XE "mammals(night animals)"  like ourselves. Biodiversity acts, therefore, as the the risk coverage of life XE "risk coverage of life(biodiversity)"  itself suggests  XE "Londo(1998)" Londo (1998) .

Plants first

	Plant life, which transforms carbon dioxide XE "carbon dioxide"  into food and oxygen for the animal kingdom XE "animal kingdom" , is the foundation of this diversity.This forms the basis of the local food chain, down to the smallest scale on the surface of the Earth. Thus, in urban ecology, if one does want to begin with the basement and not the ridge tiles, when reconstructing our oikos
 although for many this is the most interesting (caressible) part of the housekeeping, attention should first be given to botanical diversity.

Dutch plants

Approximately 1,500 of the 250,000 known plant species, worldwide, 3,500 of the 100,000 toadstools XE "toadstools"  and 500 of the 23,000 mosses XE "mosses"  are found in the Netherlands, in the wild. The science of dividing plants into classes, orders, families and species is known as taxonomy XE "taxonomy" . Taxonomy is based on kinships that can be deduced from evolution. Against that background, plants can be given a name.

Heukels’ Flora XE "Heukels’ Flora"  provides the scientific access to approximately 1,500  Dutch plant species.
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	Fig. 722 Heukels’ flora

	
	


Insects are the largest group

To find one’s way in this flora, some insight is needed into the genesis of life XE "genesis of life"  (see para. 5.4.1). Insects XE "insects"  often cooperate closely in the reproduction of higher plants, and of the 1,100,000 known species of insect, approximately 20,000 can be found in the Netherlands. Compared to those, the other groups of creatures are almost negligible: approx. 500 of the 50,000 known vertebrates XE "vertebrates"  (30 reptiles XE "reptiles" , 300 species of birds XE "birds" , 100 mammals XE "mammals" ).

Counting species or genetic complexity?

The question that comes to the fore here is whether one can compare one-celled life forms XE "one-celled life forms" 

 XE "life forms(one-celled, multiple-celled)"  with multiple-celled forms XE "with multiple-celled life forms"  that undergo cell differentiation XE "cell differentiation" . Although they live independently, their diversity among themselves can be likened to the internal cell diversity XE "cell diversity"  of multiple-celled forms. Should we use the number of species as the criterion for biodiversity? The disappointing discovery that human beings do not have very many more genes than species that, so far, have been considered to be much simpler, leads to a similar question, even though it indicates exactly the opposite. As far as the criterion for choosing the number of species is concerned, for the time being, we adhere here to the present mid-way scientific position.

5.1.22 Identifying plants species

Naming

Identifying plants XE "identifying plants"  to find a biological genius loci XE "genius loci(biological)"  of the location and its rareness is a difficult job for laymen. However, on http://team.bk.tudelft.nl clicking ‘databases’ you will find an extract from  XE "Duuren(1997)" Duuren (1997) CBS Biobase XE "Biobase" 

 XE "CBS Biobase"  containing all wild plants XE "plant identification(name(scientific, english, dutch))"  of The Netherlands with many characteristics. You can sort this Excel sheet on any characteristic. Fig. 723 shows the first four columns. The sheet is currently sorted on occurrence of urban wild species in the urban area of Zoetermeer XE "Zoetermeer(wild plant species)" . Wild parsnip XE "wild parsnip"  occurs in nearly any km2 of the town.
	Species number
	Scientific name
	English name
	Dutch name

	000922
	Pastinaca sativa
	Wild Parsnip
	Gewone pastinaak

	000101
	Artemisia vulgaris
	Mugwort
	Bijvoet

	000135
	Bellis perennis
	Daisy
	Madeliefje

	000188
	Calystegia sepium
	Hedge Bindweed
	Haagwinde

	
	
	
	

	Fig. 723 First columns of Biobase extract on Excel sheet


Primary identification criteria

By next 17 (yellow or grey headed) columns (Fig. 724) you can make your own rough selection to identify plant species quickly. Suppose you find a herb (Growth form = kr) without prickles growing up to your middle flowering in august. Wild parsnip (000922) will appear somewhere in your selection.  XE "plant identification(height, growth form, flowering time)"  

	Species number
	Growth form
	Prickles
	Until knee (<50cm, low)
	Up to middle (<100 cm)
	Above middle (>1m, high)
	January
	February
	March
	April
	May
	June
	July
	August
	September
	October
	November
	December

	000922
	kr
	
	
	1
	
	
	
	
	
	
	
	1
	1
	1
	
	
	

	000101
	kr
	
	
	1
	1
	
	
	
	
	
	
	1
	1
	1
	
	
	

	000135
	kr
	
	1
	
	
	
	
	
	1
	1
	1
	1
	1
	1
	
	
	

	000188
	lk
	
	
	
	1
	
	
	
	
	
	1
	1
	1
	1
	1
	1
	1

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Fig. 724 First identifying characteristics of Biobase extract on Excel sheet with rows of Fig. 723

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


If you like to identify a tree you should choose ‘bo’ as growth form. You also can choose grass like (gr); bush or shrub (st); dwarf shrub (dw); woody liana (lh); herby liana (lk) and epiphyte, which is a plant growing on other plants (ep).

Secondary identification criteria

If your selection is still too large you can select further on leaf form and flower colour (Fig. 725).  XE "plant identification(leaf form, flower colour)" 
	Leaf season
	Leaf form
	Calyx / kelkbladen
	Petals / kroonbladen
	Flower colour
	Second flower colour
	Pistils / stampers / stijlen
	stamens / meeldraden
	Sex / geslacht bloem
	pollination / bestuiving
	Seed form
	Fruit type / vruchttype
	Fruit colour / vruchtkleur
	Light minimal
	Light maximal
	Moist minimal
	Moist maximal

	Z
	5
	
	5
	F
	
	2
	5
	C
	IC
	9
	41
	o
	LS
	VL
	3
	3

	Z
	6
	
	
	F
	B
	1
	5
	D
	IH
	1
	32
	o
	LS
	VL
	3
	4

	W
	3
	
	
	A
	F
	1
	5
	D
	I1
	1
	32
	o
	LS
	VL
	3
	3

	Z
	4
	
	
	A
	R
	
	
	C
	IH
	1
	43
	o
	HS
	L
	2
	3

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Fig. 725 Second identifying characteristics of Biobase extract on Excel sheet with rows of Fig. 723

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


 XE "plant identification(leaf form, flower colour, sex, light, moist)" Some plants keep their leaves in winter (W), most have leaves in summer only (Z). You can not rely fully on leaf form or flower colour because one plant may have different leaf forms or colours simultaneously. If you doubt you can select two characteristics simultaneously chosing ‘or’. Fig. 726 shows used codes for leaf form with proportion of length (L) and width (W), colour, required light and moist. 

	leaf form
	colour
	sex
	light
	moist

	1 line L>10W

2 lancet 3W<L<10W

3 elongated 2W<L<3W

4 (nearly) round B<L<2B

5 hand (compound or not)

6 feather

7 compound feather
	A = white

B = brown

C = blue

F = yellow

G = grey

H = colourless

M = multicoloured

N = back

O = without flower

P = purple, violet, lila

R = red, rose

U = orange

V = green
	A = monoecious

B = dioecious

C = herma-phrodite

D = polygamous

E = spore plant
	VL  = full sun

L    = light

LS  = light shadow

HS = half shadow

S    = shadow

VS  = full shadow


	1 = aquatic

2 = wet

3 = moist

4 = dry

	
	
	
	
	

	Fig. 726 Codes used in second identifying characteristics from Fig. 725

	
	
	
	
	


The orange or dark grey heads of columns in Fig. 725 are not very useful for identification, they give characteristics to check your selection.

Environmental information derived from plant species
After identifying plant species next 16 columns give interesting information about the environment (Fig. 727). The last row of Fig. 727 shows community type according to Westhoff and Den Held from Fig. 715. The ecotope columns show the code from Fig. 717 Ecological groups. Inbetween these columns their classes of tolerance discussed in paragraph 5.3.5 are shown. XE "plant identification(height belt, areal position, use, germinating time, life span)" 

 XE "plant identification(Heukels’ flora(family, genus, species))" 

 XE "plant identification(occurrence in The Netherlands, protection)" 

 XE "plant identification(occurrence in The Netherlands)" 
The last columns show additional characteristics summed up in Fig. 729.

	Food minimal
	Food maximal
	Acidity
	Salt minimal
	Salt maximal
	Zinc
	Groundwater
	Root depth
	Root depth 2
	Flow maximum
	Flow minimum
	Ecotope 1
	Ecotope 2
	Ecotope 3
	Ecotope tolerance
	Community Westhoff

	2
	3
	x
	
	
	
	7
	3
	4
	9
	9
	G47
	G48
	
	1
	25Ba01

	3
	3
	x
	
	
	
	7
	
	
	9
	9
	P48
	P68
	R48
	2
	17Aa01

	2
	3
	x
	
	
	
	9
	1
	1
	9
	9
	G47
	G48
	
	1
	25Ba

	2
	3
	x
	
	
	
	5
	4
	4
	9
	9
	R27
	R28
	R47
	2
	17B

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Fig. 727 Environmental information derived from plant species

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


 XE "plant identification(nutrients,acidity,salinity,dependency ground water,root depth,water flow)" 
	nutrients
	acidity
	salinity
	dependency ground water
	root depth
	water flow

	1 = poor

2 = moderate

3 = nutricous

x = indifferent
	1 = acid

2 = moderate

3 = alkaline

x = indifferent
	0 = fresh

1 = between

2 = brackish

3 = between

4 = salt
	1 = hydrofyt

2 = wet freatofyt (obligatory)

3 = moisty freatofyt (obl.)

4 = moisty freatofyt (fac.)

5 = local freatofyt

6 = lime afreatofyt

7 = afreatofyt

8 = salt plant

9 = dune freatofyt
	1 = < 10 cm

2 = < 20 cm

3 = < 50 cm

4 = < 100 cm

5 = > 100 cm
	0 = unknown

1 = stagnant 

2 = slow

3 = streaming

4 = fast

5 = very fast

9 = no sense

	
	
	
	
	
	

	Fig. 728 Codes used for environmental information in columns of  Fig. 727

	
	
	
	
	
	


Additional characteristics per plant species
	Column head
	description

	Height belt XE "height belt"  / hoogtegordel
	typical height belt of species

	Areal position XE "areal position"  / areaalligging
	position in European dispersion

	Use 1 / gebruik 1
	agricultural or herbal use

	Germinating time XE "germinating time"  / kiemtijd
	month when growth starts

	Life span XE "life span"  / levensduur
	1, 2, 3 or more years

	Family Heukels’ flora XE "Heukels’ flora" 
	page number in authoritative Dutch flora of Fig. 722 and Fig. 735

	Genus Heukels’ flora
	subdivision of preceding family

	Species / soort Heukels’ flora
	subdivision of preceding genus

	UFK_1940
	occurrence in The Netherlands in 1940 per 5x5km2

	UFK_1990 
	occurrence in The Netherlands in 1990 per 5x5km2

	Protection XE "protection of plant species"  rode lijst XE "rode lijst"  
	member of Dutch list of rare and declining plant species

	Protection Natuurbeschermingswet XE "Natuurbeschermingswet"  
	protected by Dutch law

	Protection EHS doelsoort XE "EHS doelsoort"  
	target species in Dutch ecological policy (see paragraph 5.6.1)

	Protection Bern Convention XE "Bern Convention"  Protection 
	protected by European law

	European blue list XE "blue list"  
	member of European list of rare and declining plant species

	Change in the Netherlands since 1950 
	Difference between UFK_1940 and UFK_1990

	Abundance XE "abundance"  per 25km2 1980 
	Number of 5x5km2 squares species was found in The Netherlands 1980

	Abundance per km2 Zoetermeer XE "Zoetermeer"  
	Number of 1x1km2 squares species was found in the urban area of Zoetermeer 2000

	Buytenwegh XE "Buytenwegh"  2002 305723/24
	found in the urban area of a 2x1km2 district of Zoetermeer 2000

	
	

	Fig. 729 Additional characteristics per plant species

	
	


For example Fig. 687 used columns Abundance per 25km2 1980 and Abundance per km2 Zoetermeer to compare national and local rareness in a graph.

5.1.23 Long-term biotic changes
This history is excellently documented on the bottom floor of the Naturalis Museum XE "Naturalis Museum" .
 This museum was designed by Fons Verheijen XE "Verheijen" . The design process is described in ‘Ways to study and research’, Jong and Voordt (2002) XE "Jong(2002)"  and is thus worth a visit.
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	Fig. 730 Eras at Naturalis 

	


The oldest forms of life

The oldest forms of life are single-celled marine organisms that later formed themselves into 
threads of algae XE "algae" . They have produced oxygen XE "oxygen"  from carbon dioxide XE "carbon dioxide"  for more than a billion years. This form of life stagnated when carbon dioxide gases became depleted after the excessive growth that took place during the Carboniferous XE "Carboniferous"  and Permian XE "Permian"  eras and carbon ceased to oxidate spontaneously. Fauna XE "fauna"  took over part of this oxidation process XE "oxidation process(fauna)" . Carbon dioxide XE "carbon dioxide"  fertilization is still a constant feature of horticulture XE "horticulture"  to cause profuse growth.The increasing amount of CO2 XE "CO2(atmosphere)"  in the atmosphere, not only leads to a greenhouse-effect XE "greenhouse-effect" , but also to more profuse growth and increased agricultural production XE "agricultural production(greenhouse-effect)" . Ecologically, from the point of view of biodiversity, this is not an advantage.

Revolutions during the last billion years
During the last billion years there have been four important revolutions XE "revolutions(natural history)" :

	600 million years ago: 
	Fauna began to adopt chalky skeletons XE "skeletons(chalky)" , so that suddenly their historical development can be read in the sediments.

	400 million years ago: 
	Life XE "life(sea, land)"  established a foothold beyond the sea. Mosses XE "mosses"  and liverworts XE "liverworts"  (Bryophyta XE "bryophyta" ) brought a green colour to the wet parts of the land (5.4.3).

	230 million years ago:
	Many animal and plant species suddenly became extinct XE "extinction(230 million years ago)" , marking the end of the Palaeozoic XE "Palaeozoic" . This made way for the Mesozoic XE "Mesozoic" , the Saurian Age XE "Saurian Age" . Seed-bearing plants XE "seed-bearing plants"  started to develop, which had a completely diploid life cycle XE "diploid life cycle" . These plants fertilised each other and dispersed diploid seeds (5.4.4).

	65 million years ago:
	The Cenozoic XE "Cenozoic"  began with the extinction of the saurians XE "saurians(extinction)"  and the advance of mammals (5.4.5) XE "mammals(advance)" .


5.1.24 Four-hundred million years ago
Life gained a foothold beyond the sea. Where the land was wet, it became green with mosses XE "mosses"  and liverworts XE "liverworts"  (Bryophyta XE "bryophyta" ).These plants can not establish themselves on drier areas because their structures are not sufficiently developed to take in water and store it to use during drought; they have no roots. In addition, they are dependent for reproduction on male gametes XE "gametes"  that swim. 

Early in their development, mosses did not halve their genetic material by means of sex cells, but sometimes duplicated themselves on a part of the female plant. Only then was the duplicated (diploid XE "diploid" ) genetic material divided and dispersed as single spores XE "spores"  that germinated as haploid XE "haploid"  organisms with a single set of genetic material. Mosses are predominantly haploid. They are not included in Heukels’ Flora XE "Heukels’ Flora" .
The earliest vascular plants
The next step was the appearance of the first staghorn XE "staghorn"  and club-mosses XE "club-mosses" , the horsetails XE "horsetails"  and the ferns XE "ferns"  (Pteridophyta XE "pteridophyta" ) (the first 15 families in Heukels’ Flora XE "Heukels’ Flora" ). These were the earliest vascular plants XE "vascular plants" , capable of transporting water internally. They can thus grow higher than the mosses. However, although fully grown ferns can withstand dry conditions because of their vascular system, they still need water to reproduce XE "reproduction(water, vegetatively)"  sexually. This is why the existing Pteridophyta are usually to be found in moist, shadowy places and/or why they often reproduce themselves vegetatively.
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	 XE "Meijden(1999)" Meijden (1999) 

	Fig. 731 Pteridophyta

	


Although small haploid forms do exist, the predominant forms on which all higher plants are modelled are diploid. 

5.1.25 Two-hundred-and-thirty million years ago 

A family tree

Many plant and animal species suddenly became extinct XE "extinction(230 years ago)" , marking the end of the Palaeozoic XE "Palaeozoic" . They gave way to the Saurian Age XE "Saurian Age" , the Mesozoic XE "Mesozoic" . Seed plants began to develop, with a completely diploid life cycle. They fertilised each other and dispersed diploid seeds. 

The following appeared, successively:

gymnosperms XE "gymnosperms"  (families 16-18, inclusive, in Heukels’ Flora XE "Heukels’ Flora" : the conifers),

angiosperms XE "angiosperms"  (families 19-119, inclusive)

monocotyledons XE "monocotyledons"  (families 120 to 140, to which lilies XE "lilies"  and grasses XE "grasses"  belong)
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	 XE "Garms(1977)" Garms (1977)  page 2

	Fig. 732 Division of the Plant Kingdom XE "plant kingdom(division)" . 

	


This scheme gives a didactically simpler division into subclasses than the currently accepted scientific one shown in Heukels’ Flora. The flowers of dicotyledons facilitiate a more purposeful fertilisation XE "fertilisation(insects)"  due to the intermediary activities of often species-specific insects XE "insects" .
CD-ROMs

This species specificy is thus focused on the recognisability XE "recognisability(species)"  of these reproductive organs XE "reproductive organs(recognisability)" . Species are thus identified in the basis of these organs. This process is currently simplified by using interactive CD-ROMs (Fig. 733 and Fig. 734). 

This insight into the constitution of the soils, climatic conditions and growth possibilities gives urban architects a feeling of the genius loci XE "genius loci" .
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	 XE "Meijden(1999)" Meijden (1999) 
	 XE "Marijnissen(1998)" Marijnissen and Mol (1998) 

	Fig. 733 An interactive CD-ROM of Heukels’ Flora XE "Heukels’ Flora" . 
	Fig. 734 CD-ROM Marijnissen

	
	


These CD-ROMs give a good picture of the Leiden and Nijmegen approaches. The Nijmegen approach (Marijnissen) is less orthodox taxonomically and more accessible for lay people. Another electronic source is CBSs Biobase (see Fig. 743 ).

Taxonomy of plants

According to recent evolutionary insights, plant taxonomy XE "plant taxonomy" 

 XE "taxonomy(plant)"  is built up as follows:
	Class -da 
	Subclass -dae 
	Super order -florae
	Order -ales 
	Family -ceae 
	Genus -ida, ids 

	

	Fig. 735 The taxonomy of Dutch plant families (see the list on page 683)

	


According to accepted interpretations of evolution, the lowest subclass, the liliidae XE "liliidae"  (monocotyledons XE "monocotyledons" , such as lilies XE "lilies" , grasses XE "grasses"  and orchids XE "orchids" ), were the most recent to come into existence. Taxonomy XE "taxonomy"  is not a static science; there is still no agreement on the sequence of evolution and subdivision. The families in Heukels’ Flora XE "Heukels’ Flora"  of 1990 were still not classified according to the present international standard. In 1996 and 2005 drastic changes were made to the classification system and thereby to the nomenclature, much to the sadness of many.

5.1.26 Sixty-five million years ago 

The great extinction

The Cenozoic XE "Cenozoic"  began with the extinction XE "extinction(saurians)"  of the saurians XE "saurians"  and the advance of the mammals XE "mammals(saurians extinction)" .
 A meteoric impact XE "meteoric impact(65 million years ago)"  in the region of the Caribbean XE "Caribbean"  caused so much dust to enter the atmosphere that, in the prolonged darkness XE "darkness(atmospheric dust)"  that followed, plant growth stagnated and the large plant-eaters died out. It was mainly night animals, mammals, for example, that survived.
Pleistocene
The last 2 million years (the Quaternary XE "Quaternary"  or Pleistocene XE "Pleistocene" ) has been occupied by ice ages XE "ice ages"  (glacials XE "glacials" ) and warmer interglacials (see page 43) XE "interglacials" . The two most recent glacial periods, the Saalian XE "Saalian"  (Fig. 736 ) and the Weichselian XE "Weichselian"  (Fig. 737 ), were interrupted by the Eemian interglacial XE "Eemian interglacial"  period.
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	Fig. 736 Saalian 
	Fig. 737 Weichselian 

	
	


Ice ages in The Netherlands

The higher parts of the Netherlands were formed in particular during the Saalian. The Weichselian did not reach the Dutch area.

	200,000 BC 
	150,000 BC 
	70,000 BC 
	15,000 BC 
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	Fig. 738 The two most recent ice ages 

	


The forming of the Veluwe XE "Veluwe"  massif and the Gelderse Poort XE "Gelderse Poort"  are clearly visible.

Holocene

 XE "Holocene" The lower areas of the Netherlands were shaped from 10,000 BC onwards (Fig. 739 ).
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	See Fig. 49 Sticht.Wetensch.Atlas_v.Nederland (1985) page 13
	Faber (1966) 

	

	Fig. 739 Temperature changes and deposits XE "sedimentation deposits"  

	


For instance, deposits under Delft XE "Delft"  to a depth of 18 metres beneath New Amsterdam Level XE "New Amsterdam Level"  (NAP XE "NAP" ) is Holocene; the Pleistocene extends to a depth of  400 metres

Vegetation changes by temperature

Fig. 740 shows how climatic changes XE "climatic changes"  greatly influence the vegetation.
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	Visscher (1949) 

	Fig. 740 The influence of climatic changes on vegetation 

	


The picture that emerges from pollen dating XE "pollen dating"  is one of changing landscapes and habitation (Fig. 741 ).
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	Bloemers, Kooijmans et al. (1981)  page 32

	Fig. 741 Landscape changes XE "landscape changes(temperature)"  since the last ice age 

	


Paragraph 1.3.1 from page 43 on gives a closer picture of this.
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Valuing Nature 

‘Nature’ XE "nature(concept)"  is treated as a concept in this chapter and thus as part of a culture that values nature (see Fig. 947). This chapter gives some insight into the types of natural area XE "natural area(types)"  that can be distinguished. It is the task of the (regional, urban architectural or architectonic) designer to choose and, in the appropriate scale size, those combinations of these forms as a key unit, that make a clear, understandable, comprehensive and feasible plan possible. 

5.1.28 Assessing biotic values 

Biodiversity is the ‘risk coverage for life’. The loss of biotopes for human beings, animals and plants is the framework within which the seriousness of the environmental problem is assessed. We will not dispute this here, but describe a method whereby these values can be measured. From these points of departure it is simple to evaluate on various scale and time levels to what extent an element of nature is special or unique and replacable XE "uniqueness" . 

Heterogeneity is homogeneity on an other scale

In valuing XE "valuing(flora, fauna, scale)"  the Dutch flora and fauna on a European level, we should be petitioning for the whole of the Netherlands to be declared a Wadden area XE "Wadden area" , because, at the European level, that is unique feature of our region. But that would create a very undifferentiated picture of the Netherlands. At the Dutch level, perhaps we ought to collect all the ecotopes of our latitude within our national boundary, but if every country was to do that, then there would be homogeneity at the European level. In other words, the question is: What sort of variation XE "variation(wanted(character, scale))"  do we want, and at which level?

Rarity in space

As eventually, our concern is with the biodiversity of the whole world, our priority must be to assess the uniqueness XE "uniqueness(10 000km, 1000km, 100km)"  of our nature within R = 10,000 km (the radius of the Earth is approx. 6,000 km). Uniqueness at the continental level can be read off on the scale against the frequency of occurrence of similar areas within R = 1000 km. At the national level, R = 100 km and at the local level, 10 km. 

Replacebility in time

A second consideration could be the extent to which destruction of natural areas can be considered to be irreversible. In other words, ‘how long would it take for a similar area to revert to its original state: 1,000,000; 10,000; 100; or 10 years?.

Value as a product of rareness and replacebility

If a certain kind of natural area is frequently found within a given radius, and if it can be quickly brought back to its climax state XE "climax state" , less value will be placed on this land than when this hardly ever occurs and when it takes a long time to reach the present quality again. In making a valuation, one should thus take the reciprocal value of the product and count up the scores on each scale level. However, very many variants and specifications are possible. This sort of evaluation has been put forward by Joosten et al. (1992) for the Peel and it would be well worthwhile to work it out in depth. 

Interestingly enough, this approach has also been found to be useful in establishing the visual quality of the urban architectural and architectonic aspects of an urban renewal plan (De Jong and Ravesloot, 1995).

5.1.29 Rarity 

Expressing rarity in kilometres

The local rarity XE " rarity(distance to the nearest x examples)"  of  ‘x’ communities, ecological groups, populations, formations, ecosystems or artifacts can be expressed as the distance ‘y’ to the nearest x examples in the neighbourhood.

If the criterium for rarity XE "rarity(criterium)"  x equals 1, then y is the distance to the next example in the neighbourhood (within this radius <y, it can then be considered to be a unique XE " unique "  example). From a given x, a radius can thus be deduced (as a frame XE "frame(rareness)" ) outside of which the object is no longer unique or rare. If these turn out to be the only x examples in wider surroundings (a broader frame), then the object with x examples with that radius as a grain XE "grain(rareness)"  (unit XE "unit" ) is rare again in that wider frame.
Rare on one level, common on an other level

Suppose that, within a radius of 30 km, another 10 examples of the same formation3 km can be found, but, further away, within a radius of 300 km, none at all, then the regional 30 km rarity of these formations3 km is low, but the subcontinental300 km rarity of this district30 km is high. Conversely, regionally, within a radius of 30 km, a formation can be rare, but, it need not be nationally within a radius of 100 km. This does not negate the fact that the nation may have a responsibility continentally for these sorts of formation. 

Involving human artifacts in the comparison

The same applies to artefacts XE "rareness(artefacts)" . In Delft there is one, for the Netherlands, rare example of profane-Gothic architecture
. There are many more examples from this period in Belgium, but, worldwide, they are only found in Europe. The profane-Gothic example in Delft is thus locally rare within a radius of  100 km; subcontinentally it is not rare, but it is again rare, world-wide.

Determination of the grain of comparison

The question is whether people value this profane-Gothic building in itself or the total urban architectural combination of a profane-Gothic building on a Mediaeval canal. In deciding what is rare, people continue to use a coarser grain XE "rareness(grain)" 

 XE "grain(rarenes)"  when comparing one formation with other examples. To liken this to the production of photographic prints, the distance between the framework and the grains (units) (i.e. the resolution XE "resolution" ) plays a role in determining rarity. 

Rarity resolution

If there were no examples of this type of urban architectural combination in Belgium, then one could also talk of subcontinental rarity. The rarity of combinations30 m within a subcontinental300 km framework still has a very high ‘rarity resolution’  XE " rarity resolution " of linear 30/300000 = 0.01%.

For designers, such precision is greater than that needed for a plan, while 10% is enough to reach a decision on a design sketch XE "sketch" 

 XE "design sketch" . An urban architectural design is not rejected because the wrong bricks have been suggested. For biotic components, in order to reach a rarity resolution that is acceptable for making a decision, a grain XE "grain(frame)"  must be maintained that bears some relation to the frame XE "frame(grain)"  

The resolution of plant and animal data

If the number of locations where a species is found, on earth or within the Netherlands, is known, a frame, a grain (unit) and therefore a resolution XE "resolution(frame, grain)"  (the ratio between the two) is implicit. In the Netherlands, the grain, the sampling unit, is usually an ‘hour field’ XE "hour field"  of 5x5 km (with a radius of 3 km), which is the average walking distance per hour. For very many species it is known in which hour field and sometimes even in which square kilometer, topographically, they can be found
 and also partly to what extent.

The rarity resolution of the hour-field frequency measure

The national rarity XE "national rarity"  of a species is then known as the ‘hour-field frequency’ XE " hour-field frequency " ’, the number of hour fields in which the species occurs in the Netherlands. Therefore, it has to do with the quality of the formation For example, for every plant species from different periods, this is fairly well known, so by looking at the development in the hour-field frequency over a number of years it is possible to determine whether a species XE "species(threatened)"  is threatened within the Netherlands.

The arbitrary boundaries of data

The borders of the Dutch state are arbitrary, because what is measured as rare, nationally, need not be rare regionally or internationally. The rarity resolution XE "rarity resolution"  of hour-field frequencies in the Netherlands is 3% linear (3 km radius/100 km radius; area-wise it is less than 0.1%: 25 km2 to 40,000 km2). In this book we will restrict ourselves to a rough resolution. This can be 10% linear (1% of the area) for nature valuations based on sampling hour fields as large as areas with a radius of 10 km (more than 10 hour fields) in a frame of 100 km (more than 1000 hour fields).

A local policy of rarity

A municipality could, as was considered in Zoetermeer XE "Zoetermeer(rarity policy)" , for example, determine, for its policy on nature, that the accent should be laid mostly on regional XE "regional rarity"  and world-wide rarity XE "world-wide rarity" . If types of ecosystem occur in a municipality that are rare worldwide, then, of course, these deserve to be treated with the greatest urgency. After that, priority is given to things that are regionally rare in preference to national rarities, providing that these occur in abundance elsewhere in the world. In that case, it does not matter whether those things are rare or whether they occur generally in the Netherlands. The aim of municipalities is to create a special identity within their region and not to try to differentiate themselves from towns outside the region. In simple terms, this can lead to a policy that not only has ecological but also economic significance. 

World-wide rarity in The Netherlands

We know that some (sub)species, such as the Zuyder Sea Herring XE "zuyder sea herring"  and the small brackish-water jellyfish  XE "brackish-water jellyfish"  Eucheilota Flevensis became extinct after the closing of the IJsselmeer (Noordhuis (2000).

It is known that the core area of the Marsh Fleawort  XE "Marsh Fleawort"  (Weeda, Westra et al. (1991) and the Black-tailed Godwit XE "Black-tailed Godwit" , a meadow bird (Beintema, Moedt et al. (1995), is in the Netherlands, and that elsewhere they have an uncertain future. Surprisingly, the core area for the Marsh Fleawort is Flevoland, where, after draining the land, it appeared everywhere, spreading rapidly both on land and into the neighbouring waters, but also quickly disappearing again. So we carry a great responsibility when it comes to species like this.
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Hagemeijer and Blair 

	
	29AA02 The association of golden dock (goudzuring) and marsh fleawort (moerasandijvie) in the Oostvaarderplassen
	
	

	Marijnissen and Mol (1998) 
	Foto Alterra, IBN-DLO
	Beintema, Moedt et al. (1995) 

	Marsh fleawort (moerasandijvie) distribution
	29 Class bur-marigold (tandzaadklasse)
	Black-tailed godwit (grutto) distribution
	European distribution

	

	Fig. 742 The distribution of two Dutch, world-wide rare species 

	


Responsibility of The Netherlands in numbers

Reading van Duuren (1997) XE "Duuren(1997)"  there are only two of the 35,000 species resident within our national boundaries for which we have the responsibility of a Noah. Of the 1,732,000 known species on earth (only a small part of the probable actual number), 35,000 of them are found in the Netherlands. Expressed in another way, 2% of the total number of species on earth are found within an area that is less than 0.008% of the total land surface on earth. Thus the Netherlands is jointly responsible for a much greater number of species than its area would suggest.

Insects and birds

Of these, the largest number of species are insects. In the Netherlands there are about 17,000 species of insect XE "insects(Dutch)"  of which approximately 2,200 are butterflies XE "butterflies(Dutch)"  (most of them only flying at nignt), 4,000 hymenoptera XE "hymenoptera(Dutch)" , 4,500 are diptera XE "diptera(Dutch)"  and 30 other orders of which most of us have never heard. They are one of the most important sources of food for the 366 species of bird XE "birds(Dutch)"  found in this country. There is a nation-wide interest in butterflies, but most of them are linked to rare plants that demand species-rich vegetation. Their distribution can be seen from the various butterfly atlases (M.H. Tax 1989; F.A. Bink 1992; van Halder, Inge and Irma Wynhoff et al. 2000). In addition to the 111, mostly threatened, day butterflies in our country, there are also 1,400 moths and small butterflies, as named in CBS’s XE "CBS"  BIOBASE XE "Biobase"  van Duuren (1997) XE "Duuren (1997)"  .

Biodiversity
The insects XE "insects"  are part of the phylum arthropoda XE "arthropoda" so too are many crabs XE "crabs" , lobsters XE "lobsters" , prawns XE "prawns"  and water insects that are important for birds.The table below shows ordered lists of the most species-rich phyla of the 50 phyla that biologists have identified, and they are represented according to how species-rich they are in the Netherlands.
	BIOBASE CBS

 XE "Duuren(1997)" Duuren (1997)


Name 
	Species world-wide 
	Species in the Netherlands 
	% in the Netherlands 
	plants or animals 
	rough 10% estimate 

	arthropoda 
	1130000
	21000
	2
	d
	

	moulds and fungi 
	100000
	3500
	4
	p
	

	‘yellow algae’
	9200
	2200
	24
	p
	

	threadworms or elvers 
	12500
	1700
	14
	d
	

	green seaweeds 
	7000
	1600
	23
	p
	

	the angiosperms 
	250000
	1400
	1
	p
	

	lichens 
	20000
	633
	3
	p
	

	mosses 
	23000
	533
	2
	p
	

	Chordata 
	52000
	470
	1
	d
	

	ringworms 
	8000
	350
	4
	d
	

	flatworms 
	14000
	330
	2
	d
	

	wheel animals 
	1800
	300
	17
	d
	

	molluscs 
	53000
	300
	1
	d
	

	eye seaweeds 
	500
	250
	50
	p
	

	bacteria 
	1500
	150
	10
	p
	*

	blue algae 
	1500
	150
	10
	p
	*

	Coelenterata 
	8000
	140
	2
	d
	

	virus 
	1200
	120
	10
	p
	*

	red seaweeds 
	3500
	78
	2
	p
	

	 XE "Duuren(1997)" Duuren (1997) }.

	Fig. 743 Biodiversity according to the CBS Biobase 

	


5.1.30 The IJsselmeer case

All these plant and animal phyla play both a qualitatively and quantitatively important ecological role for example in the IJsselmeer XE "IJsselmeer"  region. They are not always given the attention they deserve. An exception to this, for example, is the research carried out by the Mycological Research Work Group for the IJsselmeer Polders (Zanen, Ger van and Piet Bremer et al. 2000) on the approx. 1,600 species of fungi XE "fungi"  (toadstools XE "toadstools" ) that occur in Flevoland. Also important are the ‘yellow algae’ XE "algae(yellow)"   XE "yellow algae" to which the beautiful siliceous sea weeds XE "siliceous sea weeds"  (diatoma) XE "diatoma"  belong, that, world-wide, have created our oil reserves. In the IJsselmeer region they are an important source of food in the spring and autumn if enough silicates have dissolved in the water to enable these organisms to form their skeletons. Elvers XE "elvers"  and worms XE "worms"  are eaten by fish (e.g tubifex) XE "tubifex" . The green seaweeds XE "green seaweeds"  are a summer source of food, especially in the Markermeer XE "Markermeer" , where, because of turbidity, a few of the oldest organisms, blue algae XE "algae(blue)"  XE "blue algae"  do less well there than in the IJsselmeer. These processes greatly influence the differences in the fish and bird population between the two lakes. An important member of the green algae for the Mute Swans XE "mute swans"  and Gadwall ducks XE "gadwall ducks"  is the Wreath Seaweed XE "wreath seaweed" , historically the forerunner of the higher plants and vegetables. 

Aquatic and land vegetation

Together with the few gymnosperms XE "gymnosperms"  (mostly conifers XE "conifers" ) found here, both aquatic and land vegetation in the Netherlands is made up of angiosperms XE "angiosperms" . Most of the Markermeer XE "Markermeer"  and IJmeer XE "IJmeer"  are devoid of water plants because the transparency of the water is rather poor, also at depth. However, they have become really well-established at the edges, on the foreshores of the sheltered Gouwzee XE "Gouwzee"  and inside the dykes, although, on the outer side of the dykes, they are slowly being pushed out by the just-as-valuable Wreath Seaweed XE "wreath seaweed" . They are very important for aquatic life XE "aquatic life"  and for birds in that they stabilise the lake bed XE "lake bed(stabilisation)" . The vegetation on the new land is still rather homogenous, because most of it is made up of heavy clay XE "clay(nature potential)" 

 XE "nature(clay)"  that, especially in the areas of salt marsh XE "marsh(salt)" 

 XE "salt marsh"  that are not yet ready for agricultural exploitation, does not mature very quickly.

Regionally rare soils

Where the surface soils are sand and loam, as in Pampus-West XE "Pampus-West" , an interesting vegetation can develop attracting a rich insect (e.g. butterfly) and bird life. As in all the visionary plans, further research needs to be carried out before these soils are excavated or covered for urban purposes 

Dutch vegetation is one of the best researched in the world. Botanically, within the Netherlands, Flevoland is not yet very interesting, but it has great potential, especially along the inner edge of the dykes XE "dykes(inner edge(nature potential))" . Already, in East Flevoland, 50 red-listed XE "red-listed species"  (threatened) species are found and summarised by Bremer and Smit (1995) . However, a varied vegetation is in constant competition with productivity which is so valued by the birds of this region. Although clay marsh XE "marsh(clay)"  XE "clay marsh" , as a type of natural area to aim for is doing well there (Bal, D., H.M. Beije et al. 1995), it is an ecological community XE "ecological community"  of few species that only after 20 to 1000 years will grow into a richer peat bog (Londo, G. 1997).

One-sided focus on popular species

Little attention is often given to mosses XE " mosses"  and lichens XE "lichens" . They will play an important role in the new land if peat formation XE "peat formation"  establishes itself. The Chordata XE "chordata" , the vertebrates XE "vertebrates" , to which we also belong, can look forward all the more to the active interest of nature work-groups XE "nature work-groups" . Of course, this applies primarily to birds. We will return to this topic when we deal with rarity in Europe and the Netherlands. There are very many other vertebrates both now and in the future that can play an important role in the value placed on the region’s nature. 

Using biological atlases to find relations and potentials
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In the Atlas of Dutch Amphibians XE "amphibians(atlas)"  and Reptiles (Bohemen, H.D., D.A.G. Buizer et al. 1986) and in the Atlas of Dutch Mammals XE "mammals(atlas)"  (Broekhuizen, S., B. Hoekstra et al. 1992) one can see what the distribution is with an accuracy of 5 km. From this, it is noticeable that colonisation of the new land from the surrounding old land, for example by the grass snake XE "grass snake" , is still in its initial phase. Constructing foreshores and islands can stimulate this process. The question is whether, having created such habitats, one should either wait until a breeding pair of the creatures in question make the journey to their new habitat, and by chance survive, so that perhaps in 30 years’ time the colonisation can begin, or one should actively introduce them there. Within the category ‘mammals’, a beautifully illustrated atlas is devoted to bats XE "bats(atlas)"  (Limpens, Herman, Kees Mostert et al. 1997).

The role of fish in the nitrate cycle

Fish, as a group are, of course, of utmost importance to the IJssselmeer region, see the Atlas of Dutch Freshwater Fish XE "fish(freshwater(atlas))"  (Nie, Henk W. de 1996), of which some have the status ‘protected species’. There are other species that we would rather be rid of (e.g. bream colonisation) XE "bream colonisation" . The dubious role of the widely occurring bream XE "bream"  could well be reversed if an entrepreneur, for example in Almere XE "Almere" , would start using this source of food for the production of cattlefood XE "cattlefood(bream)" . In the Netherlands, ten times as much manure is produced as household waste. Currently, the protein in cattle food is produced by blue algae XE "blue algae"  in the root tubers of vleugelbloemigen (clover, lucerne and other bean wearing plants) on an area three times as large as the Netherlands, in countries in which children die of protein shortages. However, it is more lucrative to feed these soyabeans to our pigs than to use them to cure children of beri-beri XE "beri-beri" . 

Fish ponds

The nitrate-rich decomposition product from protein, manure, finds its way into the Randmeren XE "Randmeren" , partly from Gelderland XE "Gelderland" , where the phyla listed above (but not expanded on further here) make them suitable for the Bream. Elsewhere in the world, to recycle this manure, farms have fish ponds for carp XE "carp"  and bream XE "bream" . If we were to follow this example, there would be no better location in the Netherlands than the IJsselmeer region XE "IJsselmeer region" . However, this revolutionary breakthrough for nature in the Netherlands is being hindered by the necessity to adapt the fishing laws XE "fishing laws" : sport-fishermen are unwilling to waiver their right to the bream to professional fishermen, who could supply a substantial source of cattle food. 

Mollusks and birds

A variety-rich phyla of mollusks (weekdieren), mussels and the like XE "molluscs" , 1% of which (approx. 300 varieties!) are found in the Netherlands is, among other things, of great importance for the diving ducks XE "diving ducks"  in the area. The basis of this is the enormous success of one exotic variety, the Zebra Mussel XE "zebra mussel"  that appeared in the Netherlands in 1826 from the Caspian Sea and from 1975 onwards, as the waters became richer in nutrients, spread rapidly. Because of its capacity to colonise so quickly, Zebra Mussels are now common in the Netherlands and in Europe. Their appearance in North America in 1989 and has caused problems there (Gittenberger, E. and A.W. Janssen 1998). They can block cooling water and drinking water systems. Nevertheless, this mussel is the favourite, at the moment, of bird-loving Netherlands. A number of details are important in laying out the bed of the Markermeer XE "Markermeer" . Zebra mussels have a life-span of five years. They attach themselves to hard surfaces and the adults seldom move elsewhere. They begin life as one of the millions of eggs released by the female. The larvae move like plankton by means of vibrating hairs until they develop a shell that makes them sink to the bottom. There they actively creep around until they find a hard, protected anchorage where there is not very much light. They can live at depths (to tens of metres deep) much greater than diving ducks can reach. The larvae eat bacteria, blue algae and very small particles of the sediment in the lakes (detritus). As a mussel, they grow the fastest in nutritious, moving water. They filter the water so actively, that they clean the entire IJsselmeer twice a month. The activities of the Water Flea XE "water flea" , a species in the lobster family, have a similar cleansing effect. Mussel beds attract many other forms of life.
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Bird and Habitat Directive

For the benefit of the Bird and Habitat Directive XE " Bird and Habitat Directive" , the European importance of the IJsselmeer region for birds is expressed quantitatively as the percentage of their presence XE "presence"  in the European population. The threshold value is 1% of that population. Locations below that percentage, but which nationally are one of the five most important locations for that species are indicated with an ‘n’ in Fig. 745. In the second column, one can see whether the graph of their presence between January and December peaks in the summer ((, the winter (V) summer or whether it is a variant between the two. 
Seasonal maxima by bird migration

The seasonal maximum outside  XE "seasonal maximum outside" the dykes for the Black Tern XE "black tern"  and the Scaup XE "scaup"  were 64% and 44% of the European population, respectively. These birds seek the open water. Forty-one percent of the Greylag Goose XE "greylag goose"  population winters within the dykes of the Oostvaardersplassen XE "Oostvaardersplassen"  or stays there the whole year round. Of the European Cormorants XE "Cormorants" , 34% breed (/b) in the wooded parts of the Oostvaarders- and Lepelaarsplassen XE "Lepelaarsplassen"  or stays (/nb) either there or on the IJsselmeer. Of the spoonbills XE "spoonbills" , 26% either stay or breed inside the dykes. The Tufted Duck XE "tufted duck"  population is found on all the lakes in numbers that together comprise 17% of the European population.

Oostvaardersplassen XE "oostvaardersplassen" 
The Oostvaardersplassen XE "oostvaardersplassen"  are indicative of how valuable it is to have still water, reed morass XE "reed morass" , grass fields XE "grass fields" , brushwood XE "brushwood"  and woods XE "woods"  inside the dykes. There are more species of birds here than anywhere else.

Differences between IJsselmeer and Markermeer

The IJsselmeer XE "IJsselmeer"  is the most important stretch of water in Europe, particularly for carnivores, Mute Swans XE "mute swans"  and ducks XE "ducks" .

Despite its large surface area, the Markermeer XE "Markermeer"  is still not as important as the IJsselmeer, and, on a European level, is mainly important for ducks of the same assortment.

In the IJsselmeer, ten times more fish can be found than in the Markermeer.

Silt XE "silt"  is a problem in the Markermeer. It is restrained by the Houtribdijk XE "Houtribdijk"  to prevent it encroaching on the IJsselmeer. The wind draws the silt up from the bed of the Markermeer. This reduces the entry of light XE "light(water(silt))" , preventing algae from doing their basic work and the waterplants from expanding, except in the protected waters of the Gouwzee. The Zebra Mussels XE "zebra mussels"  become covered with silt. The numbers of Tufted ducks XE "tufted ducks"  and Pochards XE "pochards"  in the Markermeer are decreasing correspondingly.

Map of the Natural Vegetation of Europe XE "vegetation(Europe(map))" 

 XE "Europe(vegetation(map))"   
The conclusion is that also the area within the dykes plays a role of international importance. The Map of the Natural Vegetation of Europe XE "vegetation(Europe(map))" 

 XE "Europe(vegetation(map))"   (Bohn, Udo 2001) XE "Bohn(2001)"  compiled by 102 geobotanists from 31 European countries, is a milestone in international ecology. On this map it can be seen how the narrow coastline XE "coast(natural potential)"  between Belgium and Denmark offers botanical potentials that are internationally rare. They are indicated as U2 on the map: ‘vegetation complexes of dyked morasses with water-loving oak/ash forests and ash/elm forests’. These cover less than 1% of Europe. 

Rareness of Dutch woords

Beech woods XE "beech woods"  are typical of the neighbouring countries, as far as the Alps, and further to the north, the coniferous forests appear: ‘More occurs ecologically between the coast and the Veluwe than between the Veluwe and the Urals’ (Constandse, A.K. 1967) XE "Constandse(1967)" . Indeed, not all the area is covered with tree species with which we are familiar. It is the long-term potentials that are important. In the succession of overlapping ecosystems, this would be merely the natural and varied final stage (climax) with open areas for special vegetation and fauna, kept open by large grazers (Vera, F. 1997) XE "Vera(1997)" .

The forests of the Flevopolders XE "Flevopolders(forests)"  are largely an early reflection of this end stage, but there are also beech and coniferous forests, not characteristic of the region, that foster the establishment of special vegetation such as internationally rare toadstools (Zanen, Ger van, Piet Bremer et al. 2000) XE "Zanen(2000)" . This leads to the question of whether, for the benefit of regional diversity, one should allow clay morass, that is rare internationally, to be cut across here and there by forests that are common elsewhere. However, due to manure infiltration and acidity, the undergrowth in our forests does not develop much further than stinging nettles or Wavy Hair-grass XE "wavy hair-grass"  (Dirkse, G.M. 1994) XE "Dirkse(1994)" .

Continental and national rareness

From the view point of European diversity and rarity XE "European diversity and rarity" , the low areas of the Netherlands should be one large wooded morass XE "wooded morass" . Viewed nationally, this would, of course, be monotonous. Throughout the Netherlands, the natural succession XE "succession(interrupted)"  towards a final stage is artificially interrupted everywhere. It is held in various, often productive, intermediate stages for the benefit of nature conservation or agricultural goals. The artificiality of nature in the Netherlands as a whole is the result of the simple fact that, without human intervention, half of our country would be sea floor. What is maintained, can be likened to a picture taken of the river delta XE "delta(nature)"  at the beginning of history with annually changing waterways and pioneering communities. Since 1000 AD, this landscape has been increasingly stabilised by dykes. Since the end of the Würm XE "Würm"  Ice Age XE "ice age" , around 10,000 years ago, when the North Sea was still dry, the seawater rose and fell periodically through the millennia, but it will now rise faster and higher than ever.

Rarity of urban artifacts

Approx. 10% of this landscape is occupied by warmer urban buildings. The Dutch city XE "city(Dutch(rareness))"  — on water, with canals and quays — and built on low land is rare internationally. Currently, in modern cities, due to their more open planning, improved hygiene and/or nature friendly policy, one can find a larger number of wild plant species per km2 than in many natural areas. This vegetation and its insect fauna are mostly inhabitants of more southern, stoney areas, but they form a gene bank for warmer periods and a refuge within the surrounding agricultural wilderness for living creatures such as bats and birds. Many of the birds named can be seen in towns (Melchers, Martin and Remco Daalder 1996) XE "Melchers(1996)" . The Grebe XE "grebe"  and the fox XE "fox"  are discovering the town as a new natural area, while the House Sparrow is disappearing.

Architectural rarity

The daring designs and organisation of Dutch environmental planning and architecture as presented in the prize-winning Dutch pavilion by MVRDV XE "MVRDV(Dutch pavillion)"  at the world exhibition in Hannover XE "Hannover"  is attracting world-wide interest. A growing fascination can be seen in this pavilion for innovative ways of cooperating with nature. Almere has built up a name for itself in the area of architectonic experiments and has become a showcard for architectural designs, but what it misses is an amphibian aquadistrict and water architecture. 

Artificial environment

The now freshwater of the IJsselmeer region is maintained by installations such as dykes and sluices. The policy determining the level of this water XE "water level management" 

 XE "nature(water level management)"  (high levels in summer and low levels in winter) contravenes what would happen in nature. Within their own territories, the Dutch Ministeries of Transport and Communications (V&W XE "V&W" ) and Agriculture, Nature and Food Quality (LNV XE "LNV" ) have developed into nature and environment ministeries: in construction work and in carrying out agrarian management, working together with nature is high on the agenda. Ministry of Transport and Communications constructions such as earthworks, dykes, roads and their verges have become objects for nature engineering (Aanen,P., W. Alberts et al. 1990) XE "Aanen(1990)" . Their contours, layout and management have a demonstrable ecological effect within the cities too.

A paradox of environmental and nature policy on different scales

In the past, detergents, and, nowadays, phosphate XE "phosphate" - and nitrate XE "nitrate" -rich water from the animal husbandry on the Veluwe XE "Veluwe"  reaches the IJsselmeer XE "IJsselmeer"  via the IJssel XE "IJssel"  and the Markermeer XE "Markermeer"  via the Randmeren XE "Randmeren" . There, it is transformed by sometimes too rapid growths of, and thereby toxic, algae XE "algae" , grazing, and hunting water-creatures into large quantities of vegetable matter, mussels and fish, which attract large numbers of birds XE "birds(phosphate, nitrate)" . These birds, that come from far and wide, make this an area not only of international importance, but also a rare area, nationally.

Due to the success of environmental policy (e.g. phosphate-free detergents), less and less nitrate and phosphate is entering the lakes. The reduced availability of these minerals sets an upward limit on food production and allows other, nationally rare, but less productive species to establish themselves. Perhaps the age of migrating birds will be followed by an age of reptiles, amphibians and mammals that, due to the lack of sandy areas and brushwood (foreshores and islands) outside the dykes, have not yet colonised the region. With a view to the future role of the region, it is important to gain insight into the increasing complexity of this system. 

National rarity of birds

The table below shows the ecotope of red-listed birds XE "red-listed birds"  found in the IJsselmeer region (Duuren, L. van 1997) XE "Duuren(1997)" . The Red List XE "Red List"  reflects the national rareness of species. It is a selection made from many other targeted species included in realising a Primary Ecological Structure XE "Primary Ecological Structure" . The internationally rare species are also represented in this:
	
	NEST
	FOOD 
	mainly insects 

	Black Tern
	BA
	open water
	open water
	+

	Little Grebe
	C
	open water
	open water
	+

	Garganey duck
	C
	open water
	open water
	

	Bittern
	BD
	reed vegetation
	reed vegetation
	

	Sedge Warbler
	C
	reed vegetation
	reed vegetation
	+

	Savi’s Warbler
	C
	reed vegetation
	reed vegetation
	+

	Spotted Crake
	D
	reed vegetation
	reed vegetation
	+

	Bearded Tit
	DA
	reed vegetation
	reed vegetation
	+

	Spoonbill
	DA
	reed vegetation
	reed vegetation
	+

	Great Reed Warbler
	BD
	reed vegetation
	brushwood
	+

	Ruff
	B
	brushwood
	grassland
	+

	Common Tern
	C
	sandy, open brushwood, pioneer
	open water
	

	Avocet
	DA
	sandy, open brushwood, pioneer
	open water
	+

	Kentish Plover
	BD
	sandy, open brushwood, pioneer
	sandy, open brushwood, pioneer
	

	Ringed Plover
	D
	sandy, open brushwood, pioneer
	sandy, open brushwood, pioneer
	+

	Redshank 
	C
	grasland
	grasland
	+

	Black-tailed Godwit
	CA
	grasland
	grasland
	+

	  B
Very threatened

  BA
Very threatened, important internationally

  BD
Very threatened, vulnerable

  C
Threatened

  CA
Threatened, important internationally

  D
Vulnerable

  DA
Vulnerable, important internationally
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Habitat combinations important for birds

Judged by its feathered visitors, the national rareness of the region can be listed as open water XE "open water" , reed vegetation XE "reed vegetation" , brushwood XE "brushwood" , grasslands XE "grasslands"  and sanctuaries XE "sanctuaries"  (also on the land of South Flevoland XE "South Flevoland" ). Sanctuaries are important for birds during the vulnerable moulting period XE "moulting period"  XE "moulting period" , when their flying capacity and food menu is restricted. For this reason, a favourite moulting place is the lonely Houtribdijk XE "Houtribdijk" , because it is out of reach of predators and it offers sufficient food. If also used for recreational purposes, then good organisation is required. Wide vistas of open water is also a visual rareness, even though the Zeeland XE "Zeeland"  waters are not more than 100 km away. Ecologically, however, large expanses of water are not particularly important (what is known is that the Scaup duck XE "scaup duck"  is moving away from the coast in indeterminable numbers and that only the Cormorant XE "cormorant"  has a flight range of more than 1 km).

Recreation symbiosis

These waters are mostly important for recreation, for those sailing in the ‘brown fleet’ of old ships from the historically important harbours in the region. For the real sea sailors, the Waddenzee and the North Sea are nearby.Other sailors like to keep in sight of the shores. When the mast route from the Zeeland XE "Zeeland waters"  waters to the Friesian lake region XE "Friesian lake region"  — the ‘Blue Arrow’ XE "Blue Arrow"  in the national plan — becomes operational, then the IJmeer will become a junction of shipping lanes. It is questionable  whether this recreational pressure will be favourable for moulting and breeding birds. There will be great resistance against high-rise buildings along the shores, and certainly on islands off the coast. A minority of the sailors is against the compartmentalisation XE "compartmentalisation(islands)"  caused by islands and foreshores. On the other hand, these supply isolated reed vegetation, brushwood and grasslands, the areas of which are too small for non-swimming predators which would otherwise make bird life impossible. For example, the Spoonbill XE "spoonbill"  has been forced out of the Naardermeer XE "Naardermeer"  by the fox XE "fox" . There is little differentiation in the Markermeer XE "Markermeer" , in this respect. Greater differentiation in land/water transitions XE "land/water transitions"  would create a more complex system with more species of birds and of other creatures too. 

5.1.31 Replaceability

Expressing replaceability  in years

Just as rarity can be expressed in kilometres, so can replaceability XE "replaceability"  be expressed in years. A combination of both was first suggested by J.H.J. Joosten and B.P.M. Noorden (1992) XE "Joosten(1992)"  as a basic way of valuing an ecosystem XE "valuing an ecosystem" . This method has been worked out here and applied for the first time in Almere XE "Almere"  in order to include human artefacts in the comparison. This basis for comparison is important for many urban architectural and political considerations. It is a consideration of basic qualities XE "quality(space, time)"  in space and time. For example, it is an alternative to earlier attempts to express nature in terms of money or functionality for people (Maarel, E., van de and P.L. Dauvellier 1978 XE "Maarel(1978)" ; Groot, R.S., de 1992 XE "Groot(1992)" ). On the other hand, it might offer the possibility of expressing money in more general ecological definitions of scarcity and production XE "money(scarcity, production)"  opportunities. The replaceability of an ecosystem or artefacts can be expressed as the number of years needed to recreate that object. 
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Comparing natural and artificial monuments

This figure shows that a main port XE "main port"  such as Schiphol XE "Schiphol"  and a blanket bog formation XE "blanket bog formation"  such as the Peel XE "Peel"  (both with an radius of 3km) in a radius of approx. 300 and 100 km, respectively, are rare, but that the time needed to create them is very different. It takes about 10 years to rebuild a main port, but the destruction of blanket bog landscape takes at least thousands of years to reverse. The value of both can be expressed by multiplying both amounts: 3,000 for a main port and 1,000,000 for a blanket bog landscape in our country. The values become more legible by choosing the logarithm (the ‘number of noughts’): 3.5 and 6.

Rarity and replaceability

By viewing rarity in combination with replaceability XE "valuing(rarity, replaceability)" , a host of methodological queries arise, but they have managerial, cultural, economical, technical, ecological and time–spacial departure points which are urban ecologically relevant. Also even if one doubts the possibility of putting this idea into practice, the mental exercise of thinking through from these points of departure can lead to clarification in various scientific, technical and managerial urban ecologically relevant areas. 

5.1.32 Comparability Problems, which categories?

What is replaceable?

Both the IJsselmeer XE "IJsselmeer"  and the Oosterschelde XE "Oosterschelde"  are ecosystems that were formed from a salty sea environment by human intervention during the last century. To what extent can they be compared? This is important for determining their rarity. In determining their replaceability, the question of comparability also plays an important role.

The replaceability of both systems can be initially viewed as being less than or equal to their age, say 30 years. However, one could ask what should be understood by ‘recovery’ XE "recovery"  in this context. 

Supposed expectations on succession

Would their ecosystems experience the same succession XE "succession"  if they were now exposed to the sea for a number of years and then shut off from it again? There are a host of examples in which small differences in the initial situation XE "initial situation"  or differences in intermediary situations (e.g., different weather conditions at crucial phases, climatic changes that have started in the meantime, changes in recreational use) can change the direction of the development, to give another result. Are the different outcomes from such possibly different successions comparable and accountable as one group of ecosystems? If one would answer ‘no’, then one would not be able to give meaning to the concept ‘recovery’. In that case, one should, on the grounds of deep ecological insight into succession variants and how to influence them, have access to a sophisticated division of the ecosystem categories that emerge in order to judge exactly whether the outcome of the present succession can be considered to be reconstructable. To have such confidence in ecological predictability is unjustifiable. The far-reaching planning that would be needed to achieve a nature concept exactly is both unnatural and paradoxical, if we want to consider and appreciate ‘nature XE "nature(appreciation)" ’ as being outside human planning.

Initial situation

For this reason, one has to harmonise the definition margins of the ecosystem category with the predictability of its, by natural chance directed, existence, and answer ‘yes’ to the question. In the same initial abiotic situation of a large-scale transition from salt to fresh water, one must include in an ecosystem category all outcomes of possible, and within reasonable margins, spontaneous successions.

What is meant by ‘the same initial abiotic situation’ XE "initial abiotic situation(same)" ? Can this initial situation ever be achieved again? What effects do we have in mind?: total resalination; unexpected overall oil pollution and the resulting death of all life; building to saturation?

For a realistic definition of the replaceability, one has to add the time needed to return to a similar initial situation with the time needed for the succession that follows.

Internal and interdependent comparability

Within one ecosystem, one can talk of an ‘internal comparability’ XE "comparability(internal)"  XE "internal comparability" , as being essential for defining its replaceability. For defining rarity, the ‘interdependent comparability’ XE "comparability(interdependent)"  XE "interdependent comparability"  of a number of ecosystems is necessary. In this way, the rareness of the IJsselmeer region can be relativised by the presence of the Oosterschelde. This consideration is clarified by means of an example.
5.1.33 Valuation bases

The death of one is the food of another

Love for an animal or plant species is not always the best stimulus for gaining insight into ecological coherency and perspective. In an ecosystem the death of one is the food of another. Every human intervention in this is a choice, just as building an urban district is a choice. To report on the ecological effects of such a project, a broader insight is required than can be supplied by a few indicator species XE "indicator species" . 

Bird, butterfly, plant, toadstool, reptile, mammal and bat work groups XE "work groups(bird, butterfly, plant, toadstool, reptile, mammal, bat)"  are active in almost every town and city. They collect a wealth of information about their fascination for the more attractive (caressible XE "caressible" ) species of the plant or animal kingdom. Full of idealism, thousands of volunteers and hundreds of professional biologists go out and about daily to make inventories. Because of this, atlases are now available showing the distribution not only of categories already named, but also of aquatic plants, molluscs and fish for the Dutch and sometimes European areas or for urban areas, e.g. Amsterdam (Melchers 1991 XE "Melchers(1991)" , 1996; Denters 1994 XE "Denters(1994)" ), that register their occurrence up to an accuracy of 5 km and sometimes even to 1 km. 

Preference for specific species or combinations

From time to time, these distribution maps XE "distribution maps"  are amended. There are now already a number of decades that can be compared, so the national or regional presence of animal or plant species can be clearly seen. However, one should realise that there are more and better observers than there were, so that some species might appear to be expanding in numbers, while that might not, in fact, be the case. A recent milestone in Dutch synecology XE "synecology"  is the overview made of all plant communities XE "plant communities" , which is also available electronically (Alterra XE "Alterra" , Synbiosys XE "Synbiosys" ). Because of this, one can gain a view of succession series XE "succession series"  and thus the planning for each community. These possibilities will be utilised in the years to come in national and provincial policies on the goal species for the EHS XE "EHS" . These atlases have been very useful in writing this book. The example below illustrates how, by referring to different sources, the importance of garland weeds (kranswieren) for the Gadwall duck XE "gadwall duck"  can be suggested.
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Figuur 26. Verspreiding van de
Krakeend in de Zoete Rijkswa-
teren: verdeling seizoenssom in
1997/98.
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Uncertainties

These facts are by far not in a form in which they can be gathered together into a definitive system description. Attempts to do this at national and regional levels by the Dutch Ministry of Agriculture, Nature and Food Quality (LNV XE "LNV" ) and the RIZA XE "RIZA" , among others, are underway. For the time being, the Ministry of LNV is placing an accent on the relationships between vegetation and birds (Schaminée, Joop, and André Jansen 1998, 2001 XE "Schaminée(1998, 2001)" ). The presence of certain birds can indeed be an indication of combinations of environmental factors of different scales, because they put different demands on their dynamic fouraging area compared with their peaceful breeding or moulting site. The RIZA has recently produced a more complete description of the IJssel- and Markermeer (Noordhuis, R. 2000) XE "Noordhuis(2000)" , paying attention to the physical and chemical environment, the by many underestimated role of plankton, aquatic plants, fish, water birds, birds that breed in the Netherlands, reptiles, amphibians, mammals, their developments and regional potentials. 

An unpredictable young and dynamic ecosystem
From this emerges a dynamic picture of the IJsselmeer region XE "IJsselmeer region"  — a young, artificial and unpredictable ecosystem, with the seasonal, annual and decennial coming and going of  species, largely in an unclear relationship with each other. Every year, new species are found in the IJsselmeer region, while, at the same time, others disappear. It is difficult to find a reference in the past to make a guess as to where it will go to in the end.

The relation between the large water system outside the dykes and the just as dynamic and increasingly valuable ecosystem on the new land is hardly indicated, because the land, the Oostvaarders XE "Oostvaardersplassen" - and Lepelaarsplassen XE "Lepelaarsplassen" , are not included in the area of study of the publication. Nevertheless, it is precisely this relationship that is important when making decisions about whether or not to build outside the dykes XE "build outside the dykes" . 

5.1.34 Valuing urban nature 

A continuing debate

There is no concensus about the way in which urban nature should be valued. This emerged from a debate of biologists in the WLO XE "WLO"  Work Group for Urban Ecology XE "Work Group for Urban Ecology(WLO)"  held on 20 June 2001 at the request of Bram Mabelis XE "Mabelis(2000)" , following the publication of his article ‘Kwaliteitsmeters voor stadsnatuur’ (Quality gauges for urban nature) in Levende Natuur (Issue 6, 2000).  

Source: Bram Mabelis’ article 

During that debate, other publications and methodologies were discussed. From that discussion it appears that potential, time and scale are important concepts in valuing nature. The usefulness of a methodology depends on the balance between politics, design and science. Each of these three has its own character and values. 

The texts of different reactions are given below:
IJsbrand Zwart XE "Zwart(2000)" :

Said that, as an employee responsible for ecological policy in Almere, he is trying hard to find a basic ecological map with valuations. Because of the fact that Almere is only 25 years old, the present quality is limited and many facts are missing. The soils (clay and building sand) have nothing special to offer. Describing ecotopes fits in with his intentions to map the nature values of Almere. Due to lack of data, however, it is impossible for him to use species as a gauge XE "indicator(gauge)" 

 XE "gauge(indicator)" . In his opinion, the methodology relies too much on existing facts and qualities, because, in particular, the potentials that are present play an important role.
Henk Timmermans XE "Timmermans(2000)" :

Thinking about quality sizes and weights for urban nature demands standardisation on the one hand, and that could be done well by the institutes, and on the other, it must fit in with, and be useful in practice. The latter must be done, and is already partly done, by the municiple services. But they are all trying to ‘re-invent the wheel’. Therefore, cooperation has to be sought between the various municiple services, the exchange between institutes could be brought up to a higher level and the relationship between research and practice needs to be improved. That is possible in a large project, but non of the participating actors is powerful enough in capital or influential enough to initiate such a project. Would not this be a coordinating task, and thereby a raison d’être, for the WLO?
Robbert Snep XE "Snep(2000)" :

confirms the importance of quality gauges XE "gauges(nature(present, potential))"  for urban nature. In this, it is important to keep potential and present nature values separate. The present nature value can be determined by making an inventory of nature values and by monitoring target species XE "target species" . The potential nature value is determined by (a)biotic limiting conditions, the spacial positioning (local, regional and national) and the dynamics (management and interference). In working out methods for inventorising and monitoring, as well as determining the potential ecological value, many aspects are not taken into consideration (such as scale level, completeness, trustworthiness, area coverage). A more refined working out of the methods used and (where successful) their standardisation would be desirable.
Taeke de Jong XE "Jong(2001)" :

Quality gauges for urban nature (Mabelis 2000 XE "Mabelis(2000)" ; Zoest XE "Zoest(2001)"  2001) have managerial, cultural, economic, technical and ecological uses and a function in (time)environmental planning. All the uses earlier listed can be found in this last function. Within environmental planning and urban architecture, each with their own quality criteria (utility, appreciation and durability, in many senses of the word, such as the ‘robustness’ XE "robustness"  of the design and the capacity to remain functional in many different situations for many different interested parties), the emphasis does not lie on the actual value of a region, but on its potential value in the future. Essentially, this designer’s perspective is essentially of another modality XE "modality(designer, empiricus)"  than that of the empiricus. Urban architecture and environmental planning merely create conditions XE "conditions(architecture, environmental planning)" . They cannot bring about or predict utility, appreciation or durability. There is a similar problem in ecology, that of unpredictability XE "unpredictability"  due to the lack of many, still unknown and sometimes intangible, causal connections.
The danger of fixing specialists’ preferences in valuation maps

For more than 30 years, the urban architectural design profession has been objecting to valuation maps XE "valuation maps"  that fix combined values from a particular sector (see, e.g., the debate in the ‘70s about mapping the environment XE "mapping the environment" ), because surplus values XE "values(partial, surplus)"  can only be compiled from partial values. These maps are made using information from different sectors (management, culture, economy, technique, ecology, available capital). A ‘sieve analysis’ XE "sieve analysis"  is sometimes applied to all these maps, brought together as layers in a GIS system XE "GIS system" , to form a stain chart with vetos. Once the vetos have been established, then the role of those sectors in the decision process comes to an end. The urban architectural conceptions that are still allowed to enter this type of ‘hinderance chart XE "hinderance chart" ’ or ‘limiting condition chart XE "limiting condition chart" ’, are often no more than ‘left-over options XE " options(left-over)" ’ that produce insufficient or poor living environments. In practice, all these sector charts have their own untraceable assumptions XE "assumptions(untraceable)"  and complicated deliberation systems that are mistrusted in political debate because they cannot be understood in ‘simple round words’.

Playing specialists off against one another

In this confusion, the designer takes the opportunity to undermine all these interests with a new concept XE "concept(unforeseen possibilities)"  that offers unforeseen possibilities. In doing this, previous advice is shouted down by reactions from sectors that have kept quiet up to that point and now see a new chance. The agenda XE "agenda(changed(design))"  is quietly changed in favour of those who are shouting the loudest at the decisive moment. The trick is to be able to play out alternative ecological plans against each other in simple round words or pictures. The valuation chart XE "valuation chart"  is used occasionally in this process, but by continually referring to it lessens its power to convince, because the other sectors bring their own valuation chart into the game, whether or not from a hidden agenda. The political game of dice only looks at the side that lies uppermost at the crucial moment.

Improving instead of protecting

Whatever way one measures it, everyone can see that ecological values are going down XE "ecological values going down" . It is important to find a method whereby not only registered values are protected and stabilised, but where the value of ‘worthless’ areas XE "design(worthless areas)"  can be increased in the hands of designers so that they are given new chances in changing situations. Ecology can offer vegetative images that stimulate designers’ imagination XE "designers’ imagination(ecology)" . For me, the aim of urban ecology is to operationalise the design-relevant presuppositions of different ecological valuations in a language that offers a framework for deliberation for designers and politicians, and also for other sectors. My first attempt (Jong 2001 XE "Jong(2001)" ) took rarity and replaceability as a point of departure for valuation. These ecologically important variables are compatible with the way of thinking of the urban architectural designer, but they also have an economic meaning. They offer a design-technical and political framework within which other sectors can also be considered.

As urban architectural work and the political trade are both differentiated on the basis of scale (European, national, provincial, regional, municipal), it is a good idea, also in ecology, to differentiate by scale. Each scale XE "scale(architecture, politics, ecology)"  range between a given grain (unit) and framework of  decision-making has its own style of deliberation.

A grain of valuation

In Mabelis’ systematics, two differences can be identified that have many interesting theoretical implications. Mabelis’ grain is species-level, and the framework is a referential area such as a park, neighbourhood, district or town. After long hesitation, the grain taken in a variable framework when planning Almere Pampus XE "Almere Pampus"  was the neighbourhood level (radius 300 metres). By including ‘species-similar’ references in the wider surroundings within the concept of rarity, many problems in establishing an historical place-bound reference can be avoided. Therefore, unlike Mabelis’ system, the reference is not internal, but external XE "reference(internal, external)" : Are there similar systems in the (wide) vicinity? These references would change simultaneously and detectably if, for example, climatic change made the historical reference XE "reference(nature(historical(climatic change)))"  irrelevant. In addition to that, the urban environment is already incomparable with historical references, due to raising (using sand to prepare land for building), draining and a higher average temperature, unless one restricts oneself to those district parks which have a similar water management system as before urbanisation. 

Indicator species

I agree with Mabelis’ choice to use a number of indicator species XE "indicator species" , irrespective of their rareness and relationship to each other. If the rareness can be valued at system-level, then valuing it at species-level would lead to double valuation. Mabelis only measures the diversity of indicator species. In itself, it is a valuation choice that can become opaque and evoke discussion when the choice of indicator is made complicated by professional ecologists. My question in Almere was: ‘From what scale and categories does one choose the limits to a system, in order to be able to identify surrounding systems as being comparable?’ I have not found an answer yet. Perhaps it is completely unnecessary to make a systematic choice of category. On the one hand, I am impressed by the enormous number of inventorial data that, due to Schamineé’s efforts, have now been released by Westhoff’s plant community School and built into the nature-target types of the LNV (Schamineé and Jansen 1998, 2001) XE "Schaminée(1998, 2001)" . On the other hand, I am also sensitive to the criticism directed against such preconceived category formation XE "category formation" . I am more inclined towards abiotically orientated types of ecotope, because they can be directly influenced by urban architecture, and indicate potentials. However, data and prognoses based on them are less accessible. 

Categories and types to compare

New categories are constantly emerging, especially in urban districts, or new spacial constellations are recognised that do not fit into an existing typology XE "typology(nature)" . A similar sort of problem already exists within the designers’ profession when you try to set up a building typology, not to mention an urban architectural typology. Every final year student will try to prove that their design does not fit in there, and that it is thus a ‘new type’. In the 1950’s, CBS’s Standard Company Categorisation XE "CBS’s Standard Company Categorisation"   (SBI XE "SBI" ) divided companies into the wood industry, steel industry, textile industry, and so forth, but it collapsed as more industries came into being that began to use a combination of all these materials. The statistics from the old company categorisation became incomparable with those of the new one, so that it was no longer possible to make long-term prognoses XE "prognoses(categorisation)"  from this material. The same thing happened with the land-use statistics XE "land-use statistics" . Each categorisation is thus a child of its time and carries along with it hidden assumptions. The only aspect that remains is the level of the species. I have to agree with Mabelis there, although taxonomy XE "taxonomy(species)"  also turns out to be a dynamic process.

Valuating potentials

I do not know how the ecological valuation charts XE "valuation charts(suppositions)"  that van Zoest XE "Zoest"  showed of Amsterdam XE "Amsterdam"  were made. I am curious to find out, and hope that their valuation systematology is simple enough for designers to have access to their presuppositions. In that case, an interest will also emerge in the ecological potentials of less valuable areas and that is more challenging and more productive than a veto chart XE "veto chart"  of valuable areas. For the time being, in Almere, there is only talk of less valuable areas. Therefore what it comes to here is extending the abiotic potentials. That demands design, ecological design, and the creation of living conditions. When considering nature development, one should perhaps have no other aims in mind than diversity. After all, we value nature mainly in that it does lack human influence. In that light, nature-target types XE "nature-target types"  are paradoxical. We do not design a house to instigate a certain type of household. We design an oikos XE "oikos"  merely to make different households possible.
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Managing Nature

Many kinds of context

There are many managerial, cultural, economic, technical, ecological and spatial situations  (spacial contexts XE "contexts"  and perspectives XE "perspectives"  in time) that influence ecological success, whatever the plan. They can be incompatible on different scale levels, without interfering with a rich natural habitat. It is thus possible for the aims for nature at the provincial level to be mainly directed towards clay morasses, while at the municipal level, local differences in soil and land use are utilised for much more promising nature development on such tiny local areas that they do not hinder the larger targets. In this way, national societies such as the Natuurmonumenten XE "Natuurmonumenten"  and the ANWB XE "ANWB"  can place the emphasis on recreational values and national infrastructure, while the municipality can prioritise its responsibility for housing. 

Contradictions and conflicts solved by scale

Such contradictions XE "contradictions(scale)"  are often a question of differences in scale and are therefore not true contradictions. Management may direct on a national level, follow on a regional level and direct again on a local level. Nationally, culture may be focused on tradition, regionally on experimentation and locally on tradition again, or vice versa. The national economy can flourish, be retarded regionally, but within them, there may be successful locations again. In a more physical–technical way one can direct one’s attention nationally to specialising XE "specialising"  on European nature or economy, while striving locally for function combinations XE "combinating"  that produce a better overall fulfillment of life. Ecological diversity on a European level can produce homogeneity on a national level and within the NW European building concentration there is enough space left over for national distribution, and, within that, for concentration again, regionally.

Effect analysis supposes expectations about the future context

The number of plausible perspectives XE "perspectives"  on all these levels is so large that, unless founded on a broad scenario, there is no possibility of carrying out an effect analysis that will have any predictive value. National, regional and local nature goals and presuppositions about managerial power, cultural developments, economy, techniques, ecology and space are thereby essential. To arrange these presuppositions scalewise, the following scheme can be applied: 

	
	radius 
	managerial 
	cultural
	economic 
	technical 
	ecological 
	spacial 

	global
	10000 km
	directing 
	experimental
	growth
	integration
	diversity
	distribution

	continental
	1000 km
	following
	tranditional
	shrink
	specialisation
	homogneity
	accumulation

	national
	100 km
	directing
	experimental
	growth
	integration
	diversity
	accumulation

	regional
	30 km
	following 
	traditional
	shrink
	specialisation 
	homogoneity
	distribution

	local
	10 km
	directing
	experimental
	growth
	integration
	diversity
	accumulation

	urban
	3km
	directing 
	experimental
	growth
	integration
	diversity
	accumulation

	in the district


	TKA
	directing
	traditional
	growth
	specialisation 
	diversity
	distribution

	
	Hosper
	directing
	experimental
	growth
	integration
	diversity
	accumulation

	
	H+N+S
	following
	experimental
	growth
	specialisation
	diversity
	accumulation

	

	Fig. 749 Presumed perspective



	


Hidden suppositions about the future in plans

Urban architectural plans XE "plans(perspective)"  for the same region can differ in perspective. The perspectives of the urban architectural plans of TKA XE "TKA" , Hosper XE "Hosper"  and H+N+S XE "H+N+S"  differ as to whether the authorities will be directing or following at the district level, whether one would like to live more traditionally or experimentally, or whether there is talk of (de)concentrated specialisation XE "deconcentrated specialisation"  or concentrated integration XE "concentrated integration"  of functions.

The interpretation given here is arbitrary and on higher scale levels it is uniform for the designs, but the scheme makes one aware of suppressed presuppositions XE "presuppositions (suppressed)"  that designers and valuators have with respect to different levels. These presuppositions differ among the participants in the decision-making process. We can, however, realise them in part, especially at the local level. If these presuppositions are explicit, a guess can also be made of the effects of different plans after further research at the neighbourhood level.

5.1.36 Main Ecological Structure (EHS) and nature-target types 

EHS

A main ecological structure XE "main ecological structure"  (EHS XE "EHS" ) is established in nature policy that is worked out further for each province. 
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	LNV (2000) 
	

	Fig. 750 The EHS for the Netherlands 
	Fig. 751 The EHS worked out on Internet for the province of South Holland and the Gelderse poort 

	
	


Nature target types

Nature conservancy XE "nature conservancy"  sets certain types of nature as a target for itself, in order to shape the main ecological structure in the Netherlands. In Fig. 31 these nature-target types XE "nature-target types"  of the IKC XE "IKC" /Ministry of LAVIN XE "LAVIN"  by  XE "Bal(1995, 2001)" Bal, Beije et al. (1995); Bal, Beije et al. (1995); Bal, Beije et al. (2001) are linked to an urban architectural scale.

	
	Main group 1
	Main group 2
	Main group 3
	Main group 41) 

	Name
	almost-naturally
	supervised-naturally
	half-naturally
	multifunctional

	Radius
	3km
	>1km
	300m
	100m

	Future picture
	global
	global
	fixed
	fixed

	1. STRATEGY

	spacial scale
	Landscape > thousands of ha.
	Landscape > 500 ha.
	ecotope/mosaic to approx. 100 ha.
	ecotope mostly a few ha.

	location
	mostly process-determined
	process and pattern-determined
	process-, pattern- and species-determined
	pattern- and species-determined

	processes
	not directed
	directed integrally
	directed in detail
	directed in detail

	patterns
	not established
	not established
	established, perhaps a cyclical succession
	established

	directing variables
	non
	process-focused on landscape level
	process- and pattern-focused up to ecotope level
	process- and especially pattern-focused up to ecotope level

	2. LAY-OUT

	nature–technical
	only in the beginning phase
	only in the beginning phase
	perhaps repeated
	perhaps repeated

	environmentally specialistic
	only in the beginning phase
	only in the beginning phase
	permanent, if necessary
	non

	Conservancy

	Internal nature conservancy
	non
	non
	partly necessary
	necessary

	compartmentalising
	non
	non
	possibly in mosaic
	possible

	shared use
	(very) extensive
	(very) extensive 
	(fairly) extensive
	characteristic

	3. DEVELOPMENT

	succession-stage
	mostly diverse stages
	diverse stages
	a stage/mosaic
	a stage

	extent of development
	on average long
	on average long
	rather short
	short

	predictability
	on average, limited in the long run
	on average, rather limited in the long term
	quite large
	large

	1) The characteristics of the types in subgroup 4B (derived multifunctional types), apart from the characteristics associated with shared use, they are the same as those of the types from which they are derived.

	Bal, Beije et al. (1995) 

	Fig. 752 Overview of nature-target types

	


Nature-target types XE "nature-target types"  specified by physical-geographical region

The nature-target types XE "nature-target types"  are specified according to physical-geographical region XE "physical-geographical region"  (Fig. 753 ).

	Physical-geographical region
	Main group
	total

	
	Landscape scale
	ecotope level
	

	
	1
	2
	3
	4
	

	
	3km
	>1km
	300m
	100m
	

	hl
	Hilly land
	1
	2
	12
	2
	17

	hz
	Higher sandy soils
	2
	3
	19
	2
	26

	ri
	Fluvial area
	0
	2
	12
	2
	16

	lv
	Laagveen area
	1
	3
	10
	2
	16

	zk
	Marine clay area
	0
	3
	13
	2
	18

	du
	Dunes
	1
	1
	16
	2
	20

	az
	Estuaries
	0
	3
	8
	1
	12

	gg
	Tidal zone
	2
	2
	2
	0
	6

	nz
	North Sea
	1
	0
	0
	0
	1

	
	Total
	8
	19
	92
	13
	132

	Bal, Beije et al. (1995) 

	Fig. 753 Nature-target types per physical–geographical region

	


5.1.37 Nature-target types for the higher sandy soils 

The following nature types have been established as targets for the physical-geographical region ‘higher sandy soils XE "higher sandy soils" ’ (e.g. the Veluwe XE "Veluwe" ) (Fig. 754 ).
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	Bal, Beije et al. (1995) 

	Fig. 754 Nature-target types for the higher sandy soils
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	Bal, Beije et al. (1995) 

	Fig. 755 Nature-target types for higher sandy soils in local profile 

	


5.1.38 Nature-target types in fluvial areas

For The Fluvial Area XE "fluvial area" , the following nature types have been established as targets (Fig. 756 ).
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	Bal, Beije et al. (1995) 

	Fig. 756 Nature-target types for The Fluvial Area
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	Bal, Beije et al. (1995) 

	Fig. 757 Nature-target types for The Fluvial Area — 300m.
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	Bal, Beije et al. (1995) 

	Fig. 758 Nature-target types for The Fluvial Area in local profile 

	


5.1.39 Nature-target types for the Marine-clay areas

For the Marine-clay areas XE "marine-clay areas" , the following nature types have been established as targets (Fig. 759 ).

	3km
	>1km
	300m
	100m

	
	zk-2.1: clay–primeval morass (including freshwater tidal landscape)

zk-2.2: wooded landscape on clay

zk-2.3: low fen morass
	zk-3.1: freshwater community
zk-3.2: brackish water community
zk-3.3: salt and brackish brushwood and landscape
zk-3.4: reedland and brushwood
zk-3.5 wet infertile grassland
zk-3.6: grassland rich in flowering plants
zk-3.7: peat heath
zk-3.8 thicket, mantle and seam growth
zk-3.9: felling wood and osiers

	zk-4.1: food-crop field
zk-4.2: grassland
zk-4B: target types from the main groups 1-4
zk-4B.3 reed culture
zk-4B.4: indigenous woodland culture
zk-4B.5: woodland culture with foreign species


	
	
	
	zk-3.10: woodland communities on Marine clay zk-3.11: woodland communities on peat-on-clay
zk-3.12 middle woodland
zk-3.13: park-stinzen woodland

	Bal, Beije et al. (1995) 

	Fig. 759 Nature-target types in Marine-clay areas
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	Bal, Beije et al. (1995) 

	Fig. 760 Profile of nature-target types in Marine-clay areas

	


5.1.40 Urban nature

The relation between abiotic factors in urban areas and diversity of plant species is examined on 8 levels of scale. Hypotheses on the abiotic origin of this diversity, especially within cities, are listed on each level of scale. They are supported by examples from the cities of Zoetermeer XE "Zoetermeer"  and partially Enschede XE "Enschede" . 

Regions

If one compares regions (of a 30 km. radius) with each other, other differences come to light than when, for example, one compares groups of buildings (‘ensembles’ with a radius of 30 m). Travelling through an urbanised landscape, on average, one sees, for example, that within 30 m. the extent to which land is being trodden XE "trodden land"  on and exposed to sunlight varies, but variations in ground and water management are often only evident at distances greater than 30 km. Which differences in abiotic situations can, for each scale level anew, explain the differences in richness of species? This question is largely unanswerable, but for urban architects and civil technicians it is crucially important, because these disciplines, certainly in new situations, literally set the conditions of these variables. In the case of high-lying wet and dry areas, should one bring about change every 100 km. or every 10 m? Should one open up or drain water every 100m or every 1000m? This produces — depending on the existing context — an entirely different diversity in the initial abiotic situations. In addition, when one realises that one can do that differently in one direction or another, that results in an infinite number of design alternatives. Which of these alternatives produces the most extensive ecological richness?

Towns

Towns XE "towns(climate)"  are stonier, 1 to 3°C warmer, and are nowadays cleaner, than their agrarian surroundings. They are, thanks to the 19th century hygienists XE "hygienists"  (see Houwaart, E.S. 1991 XE "Houwaart(1991)" ), cleaner and more spacious than a century ago. Urban environments are dynamic (there are few places that have not been turned upside down at least once during the last 25 years), but, viewed abiotically, they are also varied. For botanical diversity, the important abiotic differences (in combinations of minerals, moisture, exposure to sunlight, mowing management, disruption, treading on (extent of), (surface) hardening (by constructing roads, heat capacity) are greater per square km. than in agrarian areas and are often also greater than in nature reserves. On what scale level should these variations be explained and utilised? 

Hypotheses for design on different levels of scaele

For the time being, we will choose the following points of departure (hypotheses):

	Variation effective for the vegetation
	R =
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	the height, ground
	30km
	

	ground (‘floor’ or ‘bottom’ if you’re talking about a lake, canal, valley, etc, i.e. a surface), water management
	10km
	

	seepage, drainage,  water level,  opening up waterways in towns and cities
	3km
	

	urban architectural planning
	1km
	

	dividing land into lots (distributing green areas)
	300m
	

	(surface) hardening (by constructing roads), treading on (the extent of), manuring by pets, minerals
	100m
	

	difference in height, mowing management, disruption
	30m
	

	exposure to sunlight
	10m
	

	One must interpret the radius between adjoining radii, flexibly.

The last four scale-levels cannot, as yet, be observed in grid squares of one kilometre.
	Scale paradox

	Jong (2000) 

	Fig. 761 Hypothetical working variations per scale-level in urban-nature subsoils XE "nature(urban subsoils)" 

	


Scale paradox

The scale paradox XE "scale paradox"  in urban architecture (Jong, T.M., de 1995) XE "Jong(1995)"  teaches us that conclusions must be drawn from the same scale-level (the smallest grain considered and the largest frame) as that on which the premises were based. For example, in the above figure, if every time one takes into consideration one small circle and its surroundings, then one notices differences, while, on the contrary, when repeatedly comparing small groups of seven with their surroundings (see also Kolasa, J. and Pickett, S.A. 1991) XE "Kolasa(1991)"  one should conclude that they are alike. The paradoxical notion ‘homogenous mixture’ XE "homogenous mixture"  indicates this dilemma exactly: at a certain scale level it is homogenous and at a lower abstraction level it is heterogeneous. The notion ‘bundled deconcentration XE "bundled deconcentration" ’ is another example. For such notions, an immediate question can be raised: ‘On which scale is the one and on which scale the other?’. In addition, this figure shows that confusing concepts like these are already possible where there is a factor 3 linear difference in scale level. There is a 7-decimal linear difference between a grain of sand and the earth, and so there are more than 14 confusing concepts lurking in the background. 

Scale articulated view on image and ecology

With this in mind, in Amsterdam XE "Amsterdam" , we have made an image quality plan XE "image quality plan"  that attempts to find an optimum in tolerance between surprise and recognition at each scale level (in their extreme form, between chaos and order) as the sensory working of variation (Jong, T.M. de, and Ravesloot, C.M. 1995) XE "Jong(1995)" . Diversity in ecology is also sensitive at scale-level as both cause and effect, or rather as abiotic condition and biotic effect. The crucial rarity of species, biotopes, plant communities, ecosystems, landscapes, plant–geographical districts is just as dependent on scale (globally, continentally and nationally, etc. rare). For example, in Zoetermeer XE "Zoetermeer(nature policy)" , a policy line was established at some point that one should concentrate on globally (within a radius of 10,000 km) and regionally (within a radius of 30 km) rare species (and thus not on nationally rare species). Insight into this demands a (as yet not available) differentiated and long-term overview of combinations of species and their ability to recover within 1, 10, 100 years, etc. (rarity in time). It thereby becomes possible to deliberate rationally between different urban functions (a main port is rare within 300 km and can recover within 10 years; a peat landscape is rare within 300 km and can recover within a 1000 years). As there are too few facts available, we do not deal with rarity and recoverability any further in this article. A scale-based  view of diversity is a condition, and a good first step in the direction of, such a scale-based view of  rarity.

5.1.41 Differences in diversity between and within regions

Zoetermeer and Enschede (approx. the same size) are situated in areas that differ greatly in richness of species. The urban areas of  Zoetermeer and Enschede differ little in diversity (not counting combinations of species). This complies with Denters’s (1999) XE "Denters(1999)"  references that indicate that urban flora differ very much ... from those in the immediate neighbourhood, whereas striking similarities can be found between the flora of various towns ...’. When one views these towns as a whole, at regional level, the age of the town does not have much influence on the diversity. The influence of soils (clay and sand, respectively) should also not be exaggerated because in preparing low-lying land for building, sand is used as a material to raise the level of the ground XE "raise the level of the ground" . In fact, in Zoetermeer, that has not happened very much. Except for relief that is related to infrastructure, in principal, the clay bottom has here only been partially raised to approx. 40 cm using soil from within the urban, excavated from new water features and building pits, thus creating a closed soil balance. Waterways XE "waterways(urban)"  can be encountered approx. every 400 m. The entire urban area here will be drained XE "drainage(urban)"  more or less to the same extent, to 1m. below ground level.
Differences in diversity at urban level

In both Enschede XE "Enschede"  and Zoetermeer XE "Zoetermeer"  there are large differences within the town in richness of species (see Fig. 685). In both towns, the number of wild plant species per square kilometre are shown in dots representing 10 species, such as is more precisely inventorised by Floron XE "Floron"  and by local observers (municipality and KNNV XE "KNNV" ). Fig. 685 shows three widely differing one-kilometre grid squares in urban architecture, extending from the district Meerzicht XE "Meerzicht"  (left) to the old village (right) in Zoetermeer. The numbers of species found also differ significantly. In the 1970’s, Meerzicht was the third newly built district, following the high-rise districts Palenstein XE "Palenstein"  and Driemanspolder XE "Driemanspolder"  that dominate the view from the motorway. From there onwards, high-rise buildings were renounced in the newer, more northerly districts.
Centre and periphery

New perifery districts in Enschede score relatively high; old central districts, just as, for example in The Hague XE "The Hague" , score relatively low. In Zoetermeer almost everything is new. What is noticably different in Zoetermeer compared with Enschede is that the richness in species XE "richness in species(urban)"  decreases from the middle to the edge in many cross-sections. The largest number of species is to be found in the middle of the town, in the old village. During the last 30 years, the town has grown round this centre, first westwards and then in a clockwise direction. The edges of town are sometimes less accessible and admissible for observers. Eutrophication XE "eutrophication"  from the rural surroundings can play a role. There have been fewer disturbances in the old village in recent years than elsewhere in the town.

Infrastructure

Apart from this, the centre is a concentration of old high water courses XE "nature(water courses(urban(old)))"  and new, relief-rich infrastructure XE "nature(relief-rich infrastructure)"  such as the fast train and the urban motorways, with scarcely trodden-on verges XE "nature(verges)" . Both contribute to the richness of the local species. Unexpectedly, in both towns, a concentration of infrastructure appears to foster more species. Industrial premises also score well.

The high, dry, chalk-rich railway line XE "nature(railway line)" , along which vegetation is regularly removed, produces, in between the maintenence clearances, and for some one-kilometre grid squares, an extraordinary pioneer environment XE "pioneer environment"  that thereby contributes to the local richness of species. The banks of this looped-shaped fast train line have the largest range of variations of exposure to sunlight imaginable. The only documented example of ecological infrastructure XE "ecological infrastructure"  at work along the fast train line, following its opening in 1977, is the advance, in 1984, of the Cinnabar moth via a long yellow ribbon of Ragwort from the dunes near The Hague (van Wely,1993) XE "Wely(1993)" .

Waterways

Waterways in the northern part of Zoetermeer are suffering more and more from seepage XE "seepage(phosphate, iron)"  containing phosphate and iron, made turbid by algae XE "algae" . They were originally maintained by vegetation-unfriendly dredgers XE "dredgers(vegetation-unfriendly)" , but this activity has been restricted in recent years to that of keeping the flow of water open at essential bottlenecks in the water system. Old water courses, sometimes with water levels raised as much as 4m, that have been left undisturbed by the urban architect, have clearer water, without any seepage and their banks are rich in species, sometimes with rare flora. At the water’s edge, the rough banks of ponds encircled with reeds, although picturesque, are influenced by seepage, and so contribute relatively little to the richness of species. 

Mowing habits

Whether removing mown vegetation from the sides of motorways has contributed to the increase in species from 200 to 222 over the entire motorway network between 1982 and 1988 (Vos, 1990) XE "Vos(1990)"  is difficult to prove. It is possible that increases in shade and leaf-fall from planted vegetation and manuring by pets from raised paths has worked against the desired empoverishment of these areas. Moist grasslands that are rich in food are mown XE "nature(mowning)"  twice a year, and drier or wetter grasslands only once. 

Smaller scale differences in initial abiotic situations

The urban architectural variation at district level (within a radius of 1 km) appears to influence the richness of species, but can be disrupted by local elements such as the fast train line. The variation in richness of minerals, moisture, sunlight, hardening of soil surfaces and disruption is effective at this scale level, but, for urban architectural ends, can only be evaluated by means of inventories which have a smaller resolution than the usual square kilometre. The ‘mean-field assumption’ (Dieckmann, C.S. 2000) XE "Dieckmann(2000)"  used in current statistical ecological research is insufficient for that. For example, due to detailed planning, mowing management can vary within a radius of 30 m. Schools could be brought in for such labour-intensive inventories. For the urban nature type ‘nature in the living environment’, a start has been made to inventorise abiotic factors within a radius of 100m (Breems, S.C. 2000) XE "Breems( 2000)" .

Conclusions

For a truly ecological urban architectural design, it is necessary to conduct scale-based ecological research in towns, in which differences in species richness and rarity within a radius of 1 km and 300, 100, 30 and 10 m are explained separately. To help balance a solution against other functions, it is desirable to establish a measure of recoverability (e.g. within 1, 10, 100 ...years). In opposition to current urban ecological opinions, arguments can be put forward about the observed, sometimes negative, influences of seepage, the unexpected positive influence of business zoning and traffic infrastructure, and the limited influence of the subsoil, pond verges and the age of buildings on botanical diversity. Herewith, is also, for example, the much defended strategy of the two networks (traffic infrastructure and water) refuted in its scaleless form.
5.1.42 References to Managing nature

Bal, D., H. M. Beije, et al. (2001) XE "Bal, D., H. M. Beije, et al. (2001)"  Handboek Natuurdoeltypen (Wageningen) Landbouw, natuurbeheer en visserij.

Bal, D., H. M. Beije, et al. (1995) XE "Bal, D., H. M. Beije, et al. (1995)"  Handboek natuurdoeltypen in Nederland (Wageningen) Informatie en kenniscentr.nat.beh.LNV.

Bal, D., H. M. Beije, et al. (1995) XE "Bal, D., H. M. Beije, et al. (1995)"  Handboek natuurdoeltypen in Nederland, Bijlagen (Wageningen) Informatie en kenniscentr.nat.beh.LNV.

Breems, W. d., S. Hoving, et al. (2000) XE "Breems, W. d., S. Hoving, et al. (2000)"  Zoetermeer NATUURLIJK! Een kleurige woonomgeving.

Denters, T. (1999) XE "Denters, T. (1999)"  "De flora van het Urbaan disctrict" Gorteria 25-4

Dieckmann, U., R. Law, et al. (2000) XE "Dieckmann, U., R. Law, et al. (2000)"  The Geometry of Ecological Interactions: Simplifying Spatial Complexity (Cambridge) Cambridge university press.

Groen, Gorree, et al. (1995) XE "Groen, Gorree, et al. (1995)"  Florbase; een bestand van de Nederlandse flora periode 1975-1990 (Bilthoven) CML-rapport nr. 91, RIVM  ISBN 90-6960-037-4.

Houwaart (1991) XE "Houwaart (1991)"  De hygienisten. Artsen, staat & volksgezondheid in Nederland 1840-1890 (Groningen) Historische Uitgeverij Groningen.

LNV, M. v. (2000) XE "LNV, M. v. (2000)"  Natuur voor mensen - mensen voor natuur. Nota natuur, bos en landschap in de 21e eeuw (Den Haag) Ministerie van Landbouw, Natuurbeheer en Visserij.
Jong, T. M. d. and C. M. Ravesloot (1995) XE "Jong, T. M. d. and C. M. Ravesloot (1995)"  Beeldkwaliteitsplan Stadsdeel 'De Baarsjes' Amsterdam (Zoetermeer) assignment Stadsdeel De Baarsjes Amsterdam to MESO.

Jong, T. M. d. (2000) XE "Jong, T. M. d. (2000)"  "De abiotische uitgangssituatie in de stad" De Levende Natuur 101-6  URL http://team.bk.tudelft.nl.
Kolasa, J. and S. T. A. Pickett, Eds. (1991) XE "Kolasa, J. and S. T. A. Pickett, Eds. (1991)"  Ecological Heterogeneity. Ecological Studies (New York) Springer-Verlag  ISBN 0-387-97418-0; 3-540-87418-0; 90 6789 630 6.

Vos, J. G. (1990) XE "Vos, J. G. (1990)"  "Bloemrijke linten door Zoetermeer. Het resultaat van 10 jaar maaien en afvoeren?" Groen 90(2)

Wely, P. v. (1993) XE "Wely, P. v. (1993)"  "De eerste Sint-Jacobsvlinder in Zoetermeer" Kwartaalbericht KNNV 2

� Health is a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity. Preamble to the Constitution of the World Health Organization� XE "World Health Organization" � as adopted by the International Health Conference, New York, 19-22 June 1946; signed on 22 July 1946 by the representatives of 61 States (Official Records of the World Health Organization, no. 2, p. 100) and entered into force on 7 April 1948. The Definition has not been amended since 1948. See � HYPERLINK "http://www.who.int/about/definition/en/" ��http://www.who.int/about/definition/en/�


� "Koolmees zwelgt in verzuurde bossen", Bio Nieuws nr. 5, 22 november 1991.


� Oikos is Greek for ‘house’.


� See � HYPERLINK "http://website.leidenuniv.nl/~siebersam/" ��http://website.leidenuniv.nl/~siebersam/�


� The house of the Hoogheemraadschap Delfland on the Oude Delft 167.


�. The plant kingdom� XE "plant kingdom" � is inventorised for the whole country in hour fields. For data, before and after 1950 see � XE "Mennema(1980)" �Mennema, J., A. J. Quene-Boterenbrood, et al. (1980) Atlas van de Nederlandse flora. Deel 1. Uitgestorven en zeer zeldzame planten (Amsterdam) Uitgeverij Kosmos  ISBN 90-215-0847-8.. More recent maps/charts of plant species can be found at the FLORON Foundation � XE "Meijden(1999)" �Meijden, R. v. d. (1999) Heukels' Interactieve Flora van Nederland Wolters-Noordhoff BV; Biodiversity Center of ETI; Rijksherbarium; Natuur en Techniek; Kosmos-Z&K Uitgevers. en de synecologische CD-ROM Synbiosis van Alterra (Wageningen). The FLORON Foundation� XE "FLORON Foundation" � has been inventorising the flora per square km. for a number of years. These consist mostly of European distribution maps/charts. For many other groups of species such as amphibians and reptiles, separate national atlases have been published.� XE "Groen(1995)" �Groen, Gorree, et al. (1995) Florbase; een bestand van de Nederlandse flora periode 1975-1990 (Bilthoven) CML-rapport nr. 91, RIVM  ISBN 90-6960-037-4.. From the toadstools there are approximately 400 mapped per hour-field � XE "Nauta(1995)" �Nauta, M. and E. Vellinga (1995) Atlas van Nederlandse paddestoelen (Rotterdam) A.A. Balkema  ISBN 90 5410 623 9.. The national dispersion of 107 day butterflies is mapped by � XE "Tax(1989)" �Tax, M. H. (1989) Atlas van de Nederlandse dagvlinders ('s-Gravenland /Wageningen) Vereniging tot behoud van Natuurmonumenten in Nederland, Vlinderstichting., the European dispersion of much more butterflies by � XE "Bink(1992)" �Bink, F. A. (1992) Ecologische atlas van de dagvlinders van Noordwest-Europa (Haarlem) Schuyt & Co Uitgevers en Importeurs  ISBN 90-6097-318-6.. From 374 bird species mostly per month the national dispersion is described by SOVON � XE "Bekhuis(1988)" �Bekhuis, J., R. Bijlsma, et al., Eds. (1988) Atlas van de Nederlandse Vogels (Arnhem) Sovon  ISBN 90-72121--01-5., for cities like Amsterdam � XE "Melchers(1996)" �Melchers, M. and R. Daalder (1996) Sijsjes en Drijfsijsjes De vogels van Amsterdam (Haarlem) Schuyt & Co  ISBN 90-6097-415-8. there are seperate atlases available or inventories like in Zoetermeer � XE "Meerendonk(1998)" �Meerendonk, W. W. A. v. (1998) "Vogelwerkgroep Zoetermeer" Jong, T.M. de; Vos, J; KNNV, Kwartaalbericht nr 19. Bird guides like � XE "Furgeso-Lees(1987)" �Furgeson-Lees, J. and I. Willis (1987) Tirions Vogelgids (Baarn) Tirion BV  ISBN 90-5121-060-4. contain often European maps of dispersion. For many other species groups like amphibians and reptiles seperate atlases are published like  � XE "Bohemen(1986)" �Bohemen, H. D., D. A. G. Buizer, et al., Eds. (1986) Atlas van de Nederlandse amfibieën en reptielen (Hoogwoud) KNNV Uitgeverij., vleermuizen � XE "Limpens(1997)" �Limpens, H., K. Mostert, et al., Eds. (1997) Atlas van de Nederlandse vleermuizen; Onderzoek naar verspreiding en ecologie Natuurhistorische Bibliotheek van de KNNV (Utrecht) KNNV Uitgeverij  ISBN 90-5001-091-6., vissen � XE "Nie(1996)" �Nie, H. W. d., Ed. (1996) Atlas van de Nederlandse zoetwatervissen (Doetinchem) Media Publishing Int BV  ISBN 90-801413-5-6., weekdieren � XE "Gittenberger(1998)" �Gittenberger, E. and A. W. Janssen, Eds. (1998) De Nederlandse zoetwatermollusken; Recente en fossiele weekdieren uit zoet en brak water Nederlandse Fauna 2 (Leiden / Utrecht) Nationaal Natuurhistorisch Museum Naturalis, KNNV Uitgeverij & EIS-Nederland  ISBN 90-5011-118-1. 





�PAGE \# "'Pagina: '#'�'"  ��ZIj komen voor in beekdalen, vochtige laagten in dekzandgebieden en oude duinlandschappen, laaggelegen rivier- en zeekleigronden, niet regelmatig overstroomd buitendijks rivierlandschap, bemeste en iets ontwaterde veengronden.
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�PAGE \# "'Pagina: '#'�'"  ��Laagste gedeelten met slecht waterafvoer in de pleistocene zandgebieden, voedselrijkere delen van de veengebieden in Noord en Zuid Holland, Noord-West Overijssel en Friesland.





� Hoe ontstaan volgens Van Leeuwen een limes divergens en een limes convergens in het landschap? Welke vorm is uit het oogpunt van natuurontwikkeling wenselijk en waarom? Geef een voorbeeld met beschrijving van een grensrijk gebied uit de Gradientenkaart van Van Leeuwen dat je kent.


� Welke kanttekeningen moet men plaatsen bij de geconstateerde stedelijke bijdrage aan de locale biodiversiteit?


� Welke 10 biomen kun je op aarde onderscheiden aan de hand van temperatuur en neerslag? In welke biotoop ligt Nederland (gemiddeld per jaar ca. 10 graden Celsius en 80 cm neerslag)


� Welke Europese floragebieden zijn in Nederland vertegenwoordigd?


� Welke drie geologische eenheden onderscheidt men in Nederland?


� Noem vier plantengeografische districten die in Nederland worden onderscheiden. Noem uit elk district twee kenmerkende bomen of planten.


� Waardoor draagt hetzelfde biotooptype niet altijd dezelfde levensgemeenschap? Noem twee klassen uit de klassificatie volgens Den Held (1989).


� Noem drie ecologische groepen die achteruitgaan.


� Waarom is de indeling naar biotooptypen van Runhaar, Groen, Van der Meijden en Stevers niet op oorzakelijke differentiatiefactoren zoals bodemtype en waterhuishouding gebaseerd?


� Wat zijn de voordelen van een zekere hiërarchie in de typologie?


� Wat betekenen in de Heukels' Flora bij een soort achtereenvolgens de volgende toevoegingen: W18sa, V11, H27, G23, P21, P28, H42, H47, G47kr, P41, P42, P43, P40mu, H61, H63, P63ro.


� Runhaar c.s. (1987) houden als criterium voor de indeling van soorten in biotooptypen en ecologische groepen aan. Welk criterium voor de indeling van soorten in biotooptypen houden Runhaar c.s. aan en waarom?


� Geef een voorbeeld van de causale samenhang tussen voedselarmoede en soortenrijkdom


� Op welke schaalniveaus en waarom is de herkenning van planten en dieren onderling en door elkaar van belang? Welke factoren spelen daarbij een rol? In welke fase van de voortplanting is deze herkenning belangrijk en welke fase volgt daarna? Welke betekenis heeft dit voor de planning van ecologische infrastruktuur?


� Welke overlevingsstrategieën onderscheidt Grime (1988)?


� Geef 5 verschillen tussen pionierstadium en climaxstadium volgens Odum (1971).


� Wat betekenen de strategieeën volgens Grime voor de eisen die de plant aan de bodem stelt? Naar welke categorie gaat de belangstelling van de natuurbescherming in het bijzonder uit?


� Which four revolutions in the development of life-forms can one identify during the last billion years? When did the majority of botanical families in Heukels’ Flora come into existence?


Into which five main groups can one divide vascular plants, in the order in which they originated? 


� Where in the Netherlands is the sedimentation deposited since the last Ice Age the thickest? How thick is it there? How thick is it under Delft? From what period of time after the last Ice Age have human beings been present in the Netherlands? Did human beings live in the Netherlands before the last Ice Age? 
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		Lactuca serriola		Lactuca serriola

		Impatiens parviflora		Impatiens parviflora

		Vicia tetrasperma subsp. tetrasperma		Vicia tetrasperma subsp. tetrasperma

		Echium vulgare		Echium vulgare

		Amaranthus retroflexus		Amaranthus retroflexus

		Vulpia myuros		Vulpia myuros

		Fragaria vesca		Fragaria vesca

		Stratiotes aloides		Stratiotes aloides

		Valerianella locusta		Valerianella locusta

		Viola odorata		Viola odorata

		Erigeron acer		Erigeron acer

		Veronica filiformis		Veronica filiformis

		Alisma lanceolatum		Alisma lanceolatum

		Anthemis arvensis		Anthemis arvensis

		Melilotus altissimus		Melilotus altissimus

		Trisetum flavescens		Trisetum flavescens

		Carum carvi		Carum carvi

		Nymphoides peltata		Nymphoides peltata

		Crepis biennis		Crepis biennis

		Aster tripolium		Aster tripolium

		Triglochin palustris		Triglochin palustris

		Convallaria majalis		Convallaria majalis

		Juncus compressus		Juncus compressus

		Diplotaxis tenuifolia		Diplotaxis tenuifolia

		Festuca gigantea		Festuca gigantea

		Claytonia perfoliata		Claytonia perfoliata

		Fallopia dumetorum		Fallopia dumetorum

		Hordeum secalinum		Hordeum secalinum

		Cichorium intybus		Cichorium intybus

		Tanacetum parthenium		Tanacetum parthenium

		Chrysanthemum segetum		Chrysanthemum segetum

		Saponaria officinalis		Saponaria officinalis

		Cardamine flexuosa		Cardamine flexuosa

		Asplenium ruta-muraria		Asplenium ruta-muraria

		Ribes nigrum		Ribes nigrum

		Verbascum thapsus		Verbascum thapsus

		Sisymbrium altissimum		Sisymbrium altissimum

		Rumex maritimus		Rumex maritimus

		Reseda lutea		Reseda lutea

		Bidens frondosa		Bidens frondosa

		Chenopodium glaucum		Chenopodium glaucum

		Schoenoplectus tabernaemontani		Schoenoplectus tabernaemontani

		Anchusa arvensis		Anchusa arvensis

		Myosotis discolor		Myosotis discolor

		Rumex palustris		Rumex palustris

		Juncus inflexus		Juncus inflexus

		Brassica nigra		Brassica nigra

		Aira caryophyllea		Aira caryophyllea

		Medicago sativa		Medicago sativa

		Pulicaria dysenterica		Pulicaria dysenterica

		Veronica agrestis		Veronica agrestis

		Myriophyllum spicatum		Myriophyllum spicatum

		Malus sylvestris		Malus sylvestris

		Alopecurus myosuroides		Alopecurus myosuroides

		Stellaria aquatica		Stellaria aquatica

		Vicia sepium		Vicia sepium

		Digitalis purpurea		Digitalis purpurea

		Galeopsis bifida		Galeopsis bifida

		Veronica beccabunga		Veronica beccabunga

		Avena fatua		Avena fatua

		Ajuga reptans		Ajuga reptans

		Coronopus squamatus		Coronopus squamatus

		Solidago gigantea		Solidago gigantea

		Epilobium ciliatum		Epilobium ciliatum

		Ranunculus circinatus		Ranunculus circinatus

		Torilis japonica		Torilis japonica

		Petasites hybridus		Petasites hybridus

		Polypodium vulgare + Polypodium interjectum		Polypodium vulgare + Polypodium interjectum

		Carex paniculata		Carex paniculata

		Rhinanthus angustifolius		Rhinanthus angustifolius

		Fallopia japonica		Fallopia japonica

		Stachys sylvatica		Stachys sylvatica

		Anagallis arvensis subsp. arvensis		Anagallis arvensis subsp. arvensis

		Melilotus officinalis		Melilotus officinalis

		Bidens cernua		Bidens cernua

		Veronica catenata		Veronica catenata

		Nymphaea alba		Nymphaea alba

		Trifolium campestre		Trifolium campestre

		Malva sylvestris		Malva sylvestris

		Elodea canadensis		Elodea canadensis

		Tephroseris palustris		Tephroseris palustris

		Ornithogalum umbellatum		Ornithogalum umbellatum

		Epipactis helleborine		Epipactis helleborine

		Juncus tenuis		Juncus tenuis

		Epilobium montanum		Epilobium montanum

		Melilotus albus		Melilotus albus

		Schoenoplectus lacustris		Schoenoplectus lacustris

		Malva neglecta		Malva neglecta

		Thalictrum flavum		Thalictrum flavum

		Trifolium arvense		Trifolium arvense

		Oenanthe fistulosa		Oenanthe fistulosa

		Ribes rubrum		Ribes rubrum

		Aethusa cynapium		Aethusa cynapium

		Acorus calamus		Acorus calamus

		Hydrocharis morsus-ranae		Hydrocharis morsus-ranae

		Butomus umbellatus		Butomus umbellatus

		Hypericum tetrapterum		Hypericum tetrapterum

		Carex pseudocyperus		Carex pseudocyperus

		Chenopodium ficifolium		Chenopodium ficifolium

		Fumaria officinalis		Fumaria officinalis

		Senecio viscosus		Senecio viscosus

		Centaurea cyanus		Centaurea cyanus

		Aira praecox		Aira praecox

		Sium latifolium		Sium latifolium

		Galinsoga quadriradiata		Galinsoga quadriradiata

		Bolboschoenus maritimus		Bolboschoenus maritimus

		Persicaria mitis		Persicaria mitis

		Sagittaria sagittifolia		Sagittaria sagittifolia

		Lamium amplexicaule		Lamium amplexicaule

		Carex ovalis		Carex ovalis

		Carex acutiformis		Carex acutiformis

		Carex arenaria		Carex arenaria

		Veronica persica		Veronica persica

		Spirodela polyrhiza		Spirodela polyrhiza

		Epilobium tetragonum		Epilobium tetragonum

		Geum urbanum		Geum urbanum

		Calamagrostis epigejos		Calamagrostis epigejos

		Erysimum cheiranthoides		Erysimum cheiranthoides

		Oxalis fontana		Oxalis fontana

		Euphorbia peplus		Euphorbia peplus

		Alliaria petiolata		Alliaria petiolata

		Hieracium laevigatum		Hieracium laevigatum

		Potamogeton crispus		Potamogeton crispus

		Senecio sylvaticus		Senecio sylvaticus

		Peucedanum palustre		Peucedanum palustre

		Geranium robertianum		Geranium robertianum

		Nuphar lutea		Nuphar lutea

		Pastinaca sativa		Pastinaca sativa

		Raphanus raphanistrum		Raphanus raphanistrum

		Caltha palustris subsp. palustris		Caltha palustris subsp. palustris

		Anisantha sterilis		Anisantha sterilis

		Chelidonium majus		Chelidonium majus

		Carduus crispus		Carduus crispus

		Carex otrubae		Carex otrubae

		Carex riparia		Carex riparia

		Vicia hirsuta		Vicia hirsuta

		Rubus caesius		Rubus caesius

		Senecio jacobaea		Senecio jacobaea

		Echinochloa crus-galli		Echinochloa crus-galli

		Lemna gibba		Lemna gibba

		Carex acuta		Carex acuta

		Ceratophyllum demersum		Ceratophyllum demersum

		Galinsoga parviflora		Galinsoga parviflora

		Berula erecta		Berula erecta

		Papaver dubium		Papaver dubium

		Carex disticha		Carex disticha

		Silene dioica		Silene dioica

		Chenopodium polyspermum		Chenopodium polyspermum

		Achillea ptarmica		Achillea ptarmica

		Veronica serpyllifolia		Veronica serpyllifolia

		Apera spica-venti		Apera spica-venti

		Allium vineale		Allium vineale

		Deschampsia cespitosa		Deschampsia cespitosa

		Dryopteris filix-mas		Dryopteris filix-mas

		Scrophularia nodosa		Scrophularia nodosa

		Hordeum murinum		Hordeum murinum

		Leontodon saxatilis		Leontodon saxatilis

		Hydrocotyle vulgaris		Hydrocotyle vulgaris

		Trifolium hybridum		Trifolium hybridum

		Papaver rhoeas		Papaver rhoeas

		Geranium dissectum		Geranium dissectum

		Mentha arvensis		Mentha arvensis

		Potamogeton natans		Potamogeton natans

		Euphorbia helioscopia		Euphorbia helioscopia

		Veronica hederifolia		Veronica hederifolia

		Humulus lupulus		Humulus lupulus

		Cerastium glomeratum		Cerastium glomeratum

		Elodea nuttallii		Elodea nuttallii

		Viola arvensis		Viola arvensis

		Equisetum fluviatile		Equisetum fluviatile

		Juncus conglomeratus		Juncus conglomeratus

		Hedera helix		Hedera helix

		Sinapis arvensis		Sinapis arvensis

		Cynosurus cristatus		Cynosurus cristatus

		Lonicera periclymenum		Lonicera periclymenum

		Chenopodium rubrum		Chenopodium rubrum

		Rumex conglomeratus		Rumex conglomeratus

		Potentilla reptans		Potentilla reptans

		Potamogeton pectinatus		Potamogeton pectinatus

		Typha angustifolia		Typha angustifolia

		Leucanthemum vulgare		Leucanthemum vulgare

		Centaurea jacea		Centaurea jacea

		Lemna trisulca		Lemna trisulca

		Thlaspi arvense		Thlaspi arvense

		Arabidopsis thaliana		Arabidopsis thaliana

		Daucus carota		Daucus carota

		Rorippa sylvestris		Rorippa sylvestris

		Oenanthe aquatica		Oenanthe aquatica

		Scutellaria galericulata		Scutellaria galericulata

		Lolium multiflorum		Lolium multiflorum

		Silene latifolia (subsp. alba)		Silene latifolia (subsp. alba)

		Cerastium semidecandrum		Cerastium semidecandrum

		Filipendula ulmaria		Filipendula ulmaria

		Convolvulus arvensis		Convolvulus arvensis

		Geranium pusillum		Geranium pusillum

		Galium mollugo		Galium mollugo

		Callitriche		Callitriche

		Veronica chamaedrys		Veronica chamaedrys

		Lathyrus pratensis		Lathyrus pratensis

		Lychnis flos-cuculi		Lychnis flos-cuculi

		Atriplex patula		Atriplex patula

		Gnaphalium uliginosum		Gnaphalium uliginosum

		Persicaria hydropiper		Persicaria hydropiper

		Sedum acre		Sedum acre

		Bidens tripartita		Bidens tripartita

		Erophila verna		Erophila verna

		Equisetum palustre		Equisetum palustre

		Lysimachia nummularia		Lysimachia nummularia

		Lotus corniculatus var. corniculatus		Lotus corniculatus var. corniculatus

		Lotus pedunculatus		Lotus pedunculatus

		Medicago lupulina		Medicago lupulina

		Tanacetum vulgare		Tanacetum vulgare

		Epilobium parviflorum		Epilobium parviflorum

		Hypericum perforatum		Hypericum perforatum

		Eupatorium cannabinum		Eupatorium cannabinum

		Rorippa amphibia		Rorippa amphibia

		Lysimachia vulgaris		Lysimachia vulgaris

		Festuca arundinacea		Festuca arundinacea

		Rumex hydrolapathum		Rumex hydrolapathum

		Lapsana communis		Lapsana communis

		Lythrum salicaria		Lythrum salicaria

		Conyza canadensis		Conyza canadensis

		Myosotis arvensis		Myosotis arvensis

		Carex hirta		Carex hirta

		Atriplex prostrata		Atriplex prostrata

		Ranunculus ficaria subsp. bulbilifer		Ranunculus ficaria subsp. bulbilifer

		Galeopsis tetrahit		Galeopsis tetrahit

		Urtica urens		Urtica urens

		Festuca pratensis		Festuca pratensis

		Lamium purpureum		Lamium purpureum

		Rorippa palustris		Rorippa palustris

		Prunella vulgaris		Prunella vulgaris

		Galium palustre		Galium palustre

		Cardamine hirsuta		Cardamine hirsuta

		Juncus articulatus		Juncus articulatus

		Crepis capillaris		Crepis capillaris

		Valeriana officinalis		Valeriana officinalis

		Stachys palustris		Stachys palustris

		Alopecurus pratensis		Alopecurus pratensis

		Sonchus oleraceus		Sonchus oleraceus

		Alopecurus geniculatus		Alopecurus geniculatus

		Veronica arvensis		Veronica arvensis

		Glyceria maxima		Glyceria maxima

		Arrhenatherum elatius		Arrhenatherum elatius

		Symphytum officinale		Symphytum officinale

		Angelica sylvestris		Angelica sylvestris

		Geranium molle		Geranium molle

		Sonchus arvensis		Sonchus arvensis

		Mentha aquatica		Mentha aquatica

		Heracleum sphondylium		Heracleum sphondylium

		Lycopus europaeus		Lycopus europaeus

		Persicaria lapathifolia		Persicaria lapathifolia

		Juncus effusus		Juncus effusus

		Typha latifolia		Typha latifolia

		Iris pseudacorus		Iris pseudacorus

		Alisma plantago-aquatica		Alisma plantago-aquatica

		Tripleurospermum maritimum		Tripleurospermum maritimum

		Solanum dulcamara		Solanum dulcamara

		Solanum nigrum subsp. nigrum		Solanum nigrum subsp. nigrum

		Artemisia vulgaris		Artemisia vulgaris

		Sonchus asper		Sonchus asper

		Linaria vulgaris		Linaria vulgaris

		Lamium album		Lamium album

		Ranunculus sceleratus		Ranunculus sceleratus

		Vicia cracca		Vicia cracca

		Rumex acetosella		Rumex acetosella

		Hypochaeris radicata		Hypochaeris radicata

		Lemna minor		Lemna minor

		Glyceria fluitans		Glyceria fluitans

		Fallopia convolvulus		Fallopia convolvulus

		Agrostis capillaris		Agrostis capillaris

		Tussilago farfara		Tussilago farfara

		Trifolium dubium		Trifolium dubium

		Matricaria recutita		Matricaria recutita

		Persicaria amphibia		Persicaria amphibia

		Sagina procumbens		Sagina procumbens

		Epilobium hirsutum		Epilobium hirsutum

		Poa trivialis		Poa trivialis

		Phalaris arundinacea		Phalaris arundinacea

		Calystegia sepium		Calystegia sepium

		Juncus bufonius		Juncus bufonius

		Cardamine pratensis		Cardamine pratensis

		Anthoxanthum odoratum		Anthoxanthum odoratum

		Sisymbrium officinale		Sisymbrium officinale

		Chamerion angustifolium		Chamerion angustifolium

		Aegopodium podagraria		Aegopodium podagraria

		Rumex obtusifolius		Rumex obtusifolius

		Equisetum arvense		Equisetum arvense

		Potentilla anserina		Potentilla anserina

		Rumex crispus		Rumex crispus

		Leontodon autumnalis		Leontodon autumnalis

		Persicaria maculosa		Persicaria maculosa

		Sambucus nigra		Sambucus nigra

		Anthriscus sylvestris		Anthriscus sylvestris

		Trifolium pratense		Trifolium pratense

		Bellis perennis		Bellis perennis

		Cirsium vulgare		Cirsium vulgare

		Bromus hordeaceus subsp. hordeaceus		Bromus hordeaceus subsp. hordeaceus

		Matricaria discoidea		Matricaria discoidea

		Chenopodium album		Chenopodium album

		Phragmites australis		Phragmites australis

		Rumex acetosa		Rumex acetosa

		Senecio vulgaris		Senecio vulgaris

		Ranunculus acris		Ranunculus acris

		Elytrigia repens		Elytrigia repens

		Glechoma hederacea		Glechoma hederacea

		Trifolium repens		Trifolium repens

		Galium aparine		Galium aparine

		Holcus lanatus		Holcus lanatus

		Cerastium fontanum subsp. vulgare		Cerastium fontanum subsp. vulgare

		Achillea millefolium		Achillea millefolium

		Urtica dioica		Urtica dioica

		Lolium perenne		Lolium perenne

		Plantago lanceolata		Plantago lanceolata

		Ranunculus repens		Ranunculus repens

		Polygonum aviculare		Polygonum aviculare

		Stellaria media		Stellaria media

		Dactylis glomerata		Dactylis glomerata

		Poa annua		Poa annua

		Capsella bursa-pastoris		Capsella bursa-pastoris

		Cirsium arvense		Cirsium arvense



%5x5km squares in The Netherlands
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HOGERE PLANTEN

		Scientific name		English name		Dutch name						Abundance per 25km2 1980		Abundance per km2 Zoetermeer

		Galanthus ikariae		0		Glanzend sneeuwklokje						0		1

		Pistia stratiotes		Water lettuce		Watersla						0		1

		Abutilon theophrasti		China Jute		Fluweelblad						0		1

		Amelanchier lamarckii		Juneberry		Amerikaans krenteboompje						0		1

		Levisticum officinale		Lovage		Lavas						0		1

		Anthriscus cerefolium		Garden Chervil		Echte kervel						0		1

		Chenopodium pumilio		Creeping Goosefoot		Liggende ganzevoet						0		1

		Cornus		Cornel (G)		Kornoelje (G)						0		1

		Pseudofumaria alba		Yellow-white Corydalis		Geelwitte helmbloem						0		1

		Cotoneaster		Cotoneaster (G)		Dwergmispel (G)						0		1

		Cotoneaster horizontalis		Wall Cotoneaster		Vlakke dwergmispel						0		1

		Dryopteris carthusiana		Narrow Buckler-fern		Smalle stekelvaren						0		1

		Acer platanoides		Norway Maple		Noorse esdoorn						0		1

		Erigeron karvinskianus		Mexican Fleabane		Muurfijnstraal						0		1

		Phleum pratense subsp. serotinum		Cat's-tail		Klein timoteegras						0		1

		Galium verum		Lady's Bedstraw		Geel walstro						0		1

		Lathyrus hirsutus		Hairy Vetchling		Ruige lathyrus						0		1

		Carex divulsa		Grey Sedge		Groene bermzegge						0		1

		Xanthium strumarium		Rough Cocklebur		Grote stekelnoot						0		1

		Lemna minuta		Least Duckweed		Dwergkroos						0		1

		Stellaria pallida		Lesser Chickweed		Duinvogelmuur						0		1

		Myosotis laxa (subsp. cespitosa)		Tuffed Forget-me-not		Zompvergeet-mij-nietje						0		1

		Oenothera		Evening Primrose (G)		Teunisbloem (G)						0		1

		Hordeum vulgare		Six-row Barley		Gerst						0		1

		Robinia pseudoacacia		Locust Tree		Robinia						0		1

		Rosa		Rose (G)		Roos (G)						0		1

		Salix caprea		Pussy Willow/Great Sallow/Goat Wil.		Boswilg						0		1

		Thymus serpyllum		Breckland Thyme		Wilde tijm						0		1

		Sisymbrium irio		London-rocket		Brede raket						0		1

		Symphoricarpos		Snowberry (G)		Sneeuwbes (G)						0		1

		Vicia lutea		Yellow-vetch		Gele wikke						0		1

		Viola riviniana		Common Dog-violet		Bleeksporig bosviooltje						0		1

		Viola reichenbachiana		Early Dog-violet		Donkersporig bosviooltje						0		1

		Festuca filiformis		Fine leaved Sheep's-fescue		Fijn schapegras						0		2

		Hydrocotyle ranunculoides		0		Grote waternavel						0		2

		Tragopogon x mirabilis		0		Paarse morgenster x Gele & Oosterse morgenster						0		2

		Asarum europaeum		Asarabacca		Mansoor						0		2

		Aster laevis		Smooth Aster		Gladde aster						0		2

		Alnus cordata		Italian Alder		Hartbladige els						0		2

		Physalis alkekengi		Cape Gooseberry		Echte lampionplant						0		2

		Lepidium sativum		Garden Cress		Tuinkers						0		2

		Dryopteris dilatata		Broad Buckler-fern		Brede stekelvaren						0		2

		Euphorbia esula		Leafy Spurge		Heksenmelk s.l.						0		2

		Geranium lucidum		Shining Crane's-bill		Glanzige ooievaarsbek						0		2

		Hesperis matronalis		Dame's Violet		Damastbloem						0		2

		Populus nigra		Black Poplar		Zwarte populier						0		2

		Lagurus ovatus		Hare's-tail		Hazestaart						0		2

		Raphanus sativus		Garden Radish		Radijs						0		2

		Thymus pulegioides		Large Thyme		Grote tijm						0		2

		Solanum lycopersicum		Tomato		Tomaat						0		2

		Vicia sativa subsp. sativa		Common Vetch		Voederwikke						0		2

		Viburnum opulus		Guelder Rose		Gelderse roos						0		2

		Sorbus aria		Common Whitebeam		Meelbes						0		3

		Laburnum anagyroides		Common Laburnum		Goudenregen						0		3

		Taxus baccata		Yew		Taxus						0		3

		Phacelia tanacetifolia		Phacelia		Phacelia						0		3

		Rosa multiflora		Many-flowered Rose		Veelbloemige roos						0		3

		Silene armeria		Sweet William Catchfly		Pekbloem						0		3

		Centranthus ruber		Red Valerian		Rode spoorbloem						0		4

		Triticum aestivum		Bread Wheat		Tarwe						0		4

		Linum usitatissimum		Cultivated Flax		Vlas						0		4

		Panicum miliaceum		Common Millet		Pluimgierst						0		4

		Potamogeton pusillus		Lesser Pondweed		Tenger fonteinkruid						0		4

		Leucanthemum paludosum		Swamp Marguerite		Kleine margriet						0		5

		Salix viminalis		Common Osier		Katwilg						0		5

		Phalaris canariensis		Canary Grass		Kanariezaad						0		6

		Centaurea montana		Perennial Cornflower		Bergcentaurie						0		6

		Rosa rugosa		Japanese Rose		Rimpelroos						0		6

		Fagopyrum esculentum		Buckwheat		Boekweit						0		6

		Salix triandra		Almond Willow		Amandelwilg						0		6

		Cerastium tomentosum		Snow-in-Summer		Viltige hoornbloem						0		7

		Dactylorhiza majalis subsp. majalis		Broad-leaved Marsh-orchid		Brede orchis (subsp. majalis)						0		8

		Lobularia maritima		Sweet Alison		Zilverschildzaad						0		8

		Brassica rapa		Turnip		Raapzaad						0		8

		Scrophularia umbrosa subsp. neesii		0		Middelst helmkruid						0		9

		Nicandra physalodes		Apple-of-Peru		Zegekruid						0		9

		Rosa canina		Dog-rose		Hondsroos						0		9

		Arenaria serpyllifolia		0		Gewone zandmuur						0		10

		Corylus avellana		Hazel		Hazelaar						0		10

		Prunus spinosa		Sloe / Blackthorn		Sleedoorn						0		10

		Aesculus hippocastanum		Horse-chestnut		Witte paardekastanje						0		11

		Rubus fruticosus		Blackberry / Bramble		Gewone braam						0		11

		Alchemilla mollis		0		Fraaie vrouwenmantel						0		12

		Betula		Birch (G)		Berk (G)						0		12

		Cornus alba		White Cornel		Witte kornoelje						0		12

		Ilex aquifolium		Holly		Hulst						0		12

		Rumex x pratensis		0		Bermzuring						0		13

		Erodium cicutarium subsp. cicutarium		0		Gewone reigersbek s.s.						0		13

		Agrostis gigantea		Black Bent		Hoog struisgras						0		14

		Oenothera erythrosepala		Small-flowered Early Primrose		Grote teunisbloem						0		14

		Rosa rubiginosa		Sweet-briar		Egelantier						0		14

		Potentilla indica		Yellow-flowered Strawberry		Schijnaardbei						0		15

		Acer campestre		Field Maple		Spaanse aak						0		15

		Oxalis corniculata		Procumbent Yellow-sorrel		Gehoornde klaverzuring						0		15

		Rorippa microphylla		One-rowed Water-cress		Slanke waterkers						0		16

		Dactylorhiza majalis subsp. praetermissa		Southern Marsh-orchid		Rietorchis						0		16

		Lamium maculatum cv. 'Variegatum'		0		Gestreepte dovenetel						0		18

		Buddleja davidii		Butterfly-bush		Vlinderstruik						0		18

		Acer pseudoplatanus		Sycamore		Gewone esdoorn						0		18

		Rubus		Blackberry (G)		Braam (G)						0		18

		Ligustrum vulgare		Wild Privet		Wilde liguster						0		18

		Prunus padus		Bird Cherry		Vogelkers						0		19

		Fraxinus excelsior		Ash		Gewone es						0		19

		Salix cinerea		Grey Willow		Grauwe en Rossige wilg						0		19

		Poa pratensis		Smooth Meadow-grass		Veldbeemdgras						0		20

		Quercus robur		Common Oak / English Oak		Zomereik						0		21

		Cornus sanguinea		Dogwood		Rode kornoelje						0		21

		Oenothera biennis		Common Evening Primrose		Middelste teunisbloem						0		21

		Eleocharis palustris		0		Gewone waterbies						0		21

		Alnus glutinosa		Alder		Zwarte els						0		23

		Lunaria annua		Honesty		Tuinjudaspenning						0		23

		Sorbus aucuparia		Rowan/ Moutain Ash		Wilde lijsterbes						0		23

		Sparganium erectum subsp. erectum		Branched Bur-reed		Grote egelskop s.s.						0		24

		Myosotis scorpioides		Water Forget-me-not		Moerasvergeet-mij-nietje						0		24

		Tragopogon pratensis subsp. pratensis		0		Gele morgenster						0		25

		Crataegus monogyna		Hawthorn		Eenstijlige meidoorn						0		25

		Festuca rubra		0		Rood zwenkgras s.s.						0		26

		Salix alba		White Willow		Schietwilg						0		26

		Arctium minus		Common Burdock		Gewone klit						0		28

		Brassica napus		Rape / Cole / Swede		Koolzaad						0		32

		Vicia sativa subsp. nigra		Narrow-leaved Vetch		Smalle wikke s.s.						0		33

		Agrostis stolonifera		Creeping Bent / Fiorin		Fioringras						0		34

		Phleum pratense subsp. pratense		Timothy		Timoteegras s.s.						0		34

		Plantago major subsp. major		0		Grote weegbree s.s.						0		36

		Taraxacum officinale		Common Dandelion		Gewone paardebloem						0		36

		Scutellaria columnae		Large Skullcap		Trosglidkruid		0		8		2		3

		Anacamptis pyramidalis		Pyramidal Orchid		Hondskruid		0		3		4		1

		Vaccaria hispanica		Cowherb		Koekruid		0		3		4		1

		Verbascum blattaria		Moth Mullein		Mottenkruid		0		8		4		3

		Campanula persicifolia		Peach-leaved Bellflower		Prachtklokje		0		21		4		8

		Rhinanthus alectorolophus		Greater Yellow-rattle		Harige ratelaar		0		26		4		10

		Daphne mezereum		Mezereon		Rood peperboompje		0		3		6		1

		Pentaglottis sempervirens		Green Alkanet		Overblijvende ossetong		0		21		6		8

		Catapodium rigidum		Fern-grass		Stijf hardgras		0		3		7		1

		Aquilegia vulgaris		Columbine		Wilde akelei		0		13		7		5

		Geranium rotundifolium		Round-leaved Crane's-bill		Ronde ooievaarsbek		0		21		7		8

		Anthemis tinctoria		Yellow Chamomile		Gele kamille		0		28		7		11

		Petrorhagia prolifera		Proliferous Pink		Mantelanjer		1		5		9		2

		Scilla non-scripta		Bluebell		Wilde hyacint		1		21		9		8

		Crocus tommasinianus		Early Crocus		Boerenkrokus		1		10		10		4

		Eragrostis pilosa		Hairy love-grass		Straatliefdegras		1		41		10		16

		Allium schoenoprasum		Chives		Bieslook		1		3		18		1

		Ophrys apifera		Bee Orchid		Bijenorchis		1		3		19		1

		Leucojum aestivum		Summer Snowflake		Zomerklokje		1		8		23		3

		Claytonia sibirica		Pink Purslane		Roze winterpostelein		1		26		23		10

		Zannichellia palustris subsp. palustris		Zannichellia palustris subsp. palustris		Zittende zannichellia		1		3		24		1

		Linaria repens		Pale Toadflax		Gestreepte leeuwebek		2		5		27		2

		Geranium phaeum		Dusky Crane's-bill		Donkere ooievaarsbek		2		26		27		10

		Barbarea intermedia		Medium Flowered Winter-cress		Bitter barbarakruid		2		13		30		5

		Campanula trachelium		Nettle-leaved Bellflower		Ruig klokje		2		21		34		8

		Leucojum vernum		Spring Snowflake		Lenteklokje		2		3		35		1

		Malva alcea		European Mallow		Vijfdelig kaasjeskruid		2		18		36		7

		Portulaca oleracea		Common Purslane		Postelein		2		3		39		1

		Primula vulgaris		Primrose		Stengelloze sleutelbloem		2		3		39		1

		Arum italicum		Italian Lords-and-Ladies		Italiaanse aronskelk		2		8		39		3

		Scilla siehei		Glory-of-the Snow		Grote sneeuwroem		3		3		42		1

		Erigeron annuus		Sweet Scabious/White Top		Zomerfijnstraal		3		3		42		1

		Scilla siberica		Siberian Saxifrage		Oosterse sterhyacint		3		18		43		7

		Borago officinalis		Borage		Bernagie		3		8		46		3

		Chenopodium murale		Nettle-leaved Goosefoot		Muurganzevoet		3		3		48		1

		Mahonia aquifolium		Oregon-grape		Mahonia		3		3		48		1

		Amaranthus albus		White Amaranth / White Pigweed		Witte amarant		3		3		49		1

		Silene conica		Sand Catchfly		Kegelsilene		3		3		49		1

		Fritillaria meleagris		Fritillary		Wilde kievitsbloem		3		8		52		3

		Agrimonia procera		Fragrant Agrimony		Welriekende agrimonie		3		18		53		7

		Leonurus cardiaca		Motherwort		Hartgespan		3		8		54		3

		Senecio inaequidens		Narrow-leaved Ragwort		Bezemkruiskruid		3		21		54		8

		Primula veris		Cowslip		Gulden sleutelbloem		4		3		58		1

		Rosa pimpinellifolia		Burnet Rose		Duinroosje		4		3		59		1

		Tragopogon porrifolius		Salsify		Paarse morgenster		4		33		59		13

		Lathyrus latifolius		Broad-leaved Everlasting Pea		Brede lathyrus		4		8		61		3

		Euphorbia lathyrus		Caper Spurge		Kruisbladige wolfsmelk		4		5		62		2

		Senecio fluviatilis		Broad-leaved Ragwort		Rivierkruiskruid		4		3		64		1

		Anchusa officinalis		Alkanet		Gewone ossetong		4		8		64		3

		Sisymbrium orientale		Eastern Rocket		Oosterse raket		4		8		65		3

		Pseudofumaria lutea		Yellow Corydalis		Gele helmbloem		4		44		66		17

		Allium ursinum		Ramsons		Daslook		4		8		68		3

		Pulmonaria officinalis		Lungwort		Gevlekt longkruid		4		38		69		15

		Solanum nigrum subsp. schultesii		Green Nightshade		Beklierde nachtschade		4		8		70		3

		Artemisia absinthium		Wormwood		Absintalsem		4		3		71		1

		Muscari botryoides		Small Grape Hyacinth		Blauwe druifjes		5		13		74		5

		Lysimachia punctata		Dotted Loosestrif		Puntwederik		5		23		75		9

		Crepis vesicaria (subsp. taraxacifolia)		Beaked Hawk's-beard		Paardebloemstreepzaad		5		3		78		1

		Eranthis hyemalis		Winter Aconite		Winterakoniet		5		8		83		3

		Agrostemma githago		Corncockle		Bolderik		5		18		83		7

		Verbascum phlomoides		Orange Mullein		Keizerskaars		5		23		88		9

		Geranium pratense		Meadow Crane's-bill		Beemdooievaarsbek		6		5		91		2

		Asplenium scolopendrium		Hartstonque		Tongvaren		6		8		99		3

		Lamium maculatum		Spotted Dead-nettle		Gevlekte dovenetel		6		3		101		1

		Asplenium trichomanes		Maidenhair Spleenwort		Steenbreekvaren		6		5		101		2

		Campanula rapunculoides		Creeping Bellflower		Akkerklokje		7		10		106		4

		Conium maculatum		Hemlock		Gevlekte scheerling		7		10		106		4

		Myosotis sylvatica		Wood Forget-me-not		Bosvergeet-mij-nietje		7		33		106		13

		Geranium pyrenaicum		Hedgerow Crane's-bill		Bermooievaarsbek		7		41		108		16

		Gnaphalium luteo-album		Jersey Cudweed		Bleekgele droogbloem		7		8		109		3

		Origanum vulgare		Wild Marjoram		Wilde marjolein		7		13		110		5

		Campanula rapunculus		Rampion Bellflower		Rapunzelklokje		7		5		114		2

		Galium odoratum		Woodruff		Lievevrouwebedstro		7		8		114		3

		Juncus ambiguus		Frog Rush		Zilte greppelrus		7		3		115		1

		Anthyllis vulneraria		Kidney Vetch		Wondklaver		7		3		120		1

		Amaranthus blitum		Least Amaranth		Kleine majer		8		21		124		8

		Hieracium aurantiacum		Fox-and-cubs		Oranje havikskruid		8		21		126		8

		Elytrigia juncea (subsp. boreoatlantica)		Sand Couch-grass		Biestarwegras		8		3		128		1

		Sanguisorba minor		Salad Burnet		Kleine pimpernel		8		5		128		2

		Apium graveolens		Wild Celery		Selderij		8		10		128		4

		Corispermum intermedium		Hyssop-leaved Tickseed		Smal vlieszaad		8		10		128		4

		Setaria pumila		Yellow Bristle-grass		Geelrode naaldaar		8		15		129		6

		Sedum album		White Stonecrop		Wit vetkruid		8		13		132		5

		Euphorbia exigua		Dwarf Spurge		Kleine wolfsmelk		8		3		135		1

		Aphanes inexpectata		Slender Parsley-piert		Kleine leeuweklauw		8		3		137		1

		Equisetum x litorale		0		Bastaardpaardestaart		9		3		143		1

		Clematis vitalba		Traveller's-joy / Old Man's Beard		Bosrank		9		41		144		16

		Herniaria glabra		Smoother Rupture-wort		Kaal breukkruid		9		3		146		1

		Berteroa incana		Hoary Alison		Grijskruid		9		33		149		13

		Arum maculatum		Lords-and-Ladies		Gevlekte aronskelk		9		8		153		3

		Sagina apetala		Annual Pearlwort		Tengere vetmuur		10		51		154		20

		Dactylorhiza incarnata		Early Marsh-orchid		Vleeskleurige orchis		10		3		156		1

		Anthriscus caucalis		Bur Chervil		Fijne kervel		10		5		156		2

		Epipactis palustris		Marsh Helleborine		Moeraswespenorchis		10		3		157		1

		Cochlearia danica		Early Scurvygrass		Deens lepelblad		10		18		159		7

		Lamiastrum galeobdolon cv. 'Florentinum'		0		Bonte gele dovenetel		10		33		159		13

		Myosotis ramosissima		Early Forget-me-not		Ruw vergeet-mij-nietje		10		8		161		3

		Armoracia rusticana		Horse-radish		Mierik		10		8		162		3

		Symphoricarpos albus		Snowberry		Sneeuwbes		10		36		166		14

		Lepidium ruderale		Narrow-leaved Pepperwort		Steenkruidkers		11		23		171		9

		Onopordum acanthium		Scotch Thistle		Wegdistel		11		13		172		5

		Ononis repens subsp. repens		Common & Spiny Restharrow		Kruipend stalkruid		11		3		173		1

		Apium nodiflorum		Fool's Watercress		Groot moerasscherm		11		3		173		1

		Wolffia arrhiza		Rootless Duckweed		Wortelloos kroos		11		5		174		2

		Mycelis muralis		Wall Lettuce		Muursla		11		8		176		3

		Corydalis solida		Bulbous Corydalis		Vingerhelmbloem		11		10		182		4

		Verbascum densiflorum		Denseflowered Mullein		Stalkaars		11		21		182		8

		Bromus racemosus		Smooth Brome & Meadow Brome		Trosdravik		11		3		183		1

		Verbena officinalis		Vervain		IJzerhard		11		3		183		1

		Vinca minor		Lesser Periwinkle		Kleine maagdenpalm		11		26		184		10

		Silene vulgaris		Bladder Campion		Blaassilene		12		49		187		19

		Vicia villosa		Fodder Vetch		Bonte wikke s.l.		12		3		191		1

		Heracleum mantegazzianum		Giant Hogweed		Reuzenbereklauw		12		51		194		20

		Myriophyllum verticillatum		Whorled Water-milfoil		Kransvederkruid		12		3		199		1

		Phleum arenarium		Sand Cat's-tail		Zanddoddegras		13		3		204		1

		Bidens connata		Swamp Beggar-ticks		Smal tandzaad		13		21		208		8

		Lathyrus tuberosus		Tuberous Pea		Aardaker		13		8		209		3

		Diplotaxis muralis		Annual Wall-rocket		Kleine zandkool		13		28		209		11

		Reseda luteola		Weld / Dyer's Rocket		Wouw		13		5		212		2

		Anisantha tectorum		Drooping Brome		Zwenkdravik		13		21		215		8

		Azolla filiculoides		Water Fern		Grote kroosvaren		13		23		217		9

		Verbascum nigrum		Dark Mullein		Zwarte toorts		13		18		218		7

		Angelica archangelica		Garden Angelica		Grote engelwortel		14		3		219		1

		Persicaria bistorta		Common Bistort		Adderwortel		14		3		220		1

		Centaurium erythraea		Common Centaury		Echt duizendguldenkruid		14		3		225		1

		Veronica polita		Grey Speedwell		Gladde ereprijs		14		13		230		5

		Briza media		Quaking Grass		Bevertjes		15		3		235		1

		Datura stramonium		Thorn-apple		Doornappel		15		18		236		7

		Stachys arvensis		Field Woundwort		Akkerandoorn		15		3		241		1

		Descurainia sophia		Flixweed		Sofiekruid		15		3		241		1

		Ballota nigra subsp. foetida		Black Horehound (ssp. foetida)		Stinkende ballote		15		23		241		9

		Impatiens glandulifera		Indian Balsam		Reuzenbalsemien		15		23		241		9

		Lotus glaber		Narrow-leaved Birdsfoot-trefoi		Smalle rolklaver		15		3		242		1

		Mentha x rotundifolia		0		Wollige munt		15		8		246		3

		Catabrosa aquatica		Water Whorl-grass		Watergras		15		23		250		9

		Erucastrum gallicum		Hairy Rocket		Schijnraket		16		3		252		1

		Poa compressa		Flattened Meadow-grass		Plat beemdgras		16		3		252		1

		Digitaria sanguinalis		Crab-grass / Hairy Finger-grass		Harig vingergras		16		18		257		7

		Hippuris vulgaris		Mare's-tail		Lidsteng		16		23		262		9

		Juncus subnodulosus		Blunt-flowered Rush		Padderus		17		13		271		5

		Rapistrum rugosum		Bastard Cabbage		Bolletjesraket		17		8		275		3

		Circaea lutetiana		Enchanter's-nightshade		Groot heksenkruid		17		13		275		5

		Galanthus nivalis		Common Snowdrop		Gewoon sneeuwklokje		17		28		278		11

		Plantago coronopus		Buck's-horn Plantain		Hertshoornweegbree		17		13		282		5

		Malva moschata		Musk Mallow		Muskuskaasjeskruid		18		54		287		21

		Coronopus didymus		Lesser Swine-cress		Kleine varkenskers		18		62		298		24

		Viola tricolor		Wild Pansy		Driekleurig viooltje		19		23		307		9

		Listera ovata		Common Twayblade		Grote keverorchis		19		5		310		2

		Cymbalaria muralis		Ivy-leaved Toadflax		Muurleeuwebek		19		26		315		10

		Dipsacus fullonum		Teasel		Grote kaardebol		20		59		321		23

		Thelypteris palustris		Marsh Fern		Moerasvaren		20		3		326		1

		Dactylorhiza maculata		Heath Spotted-orchid		Gevlekte orchis		20		8		328		3

		Ranunculus sardous		Hairy Buttercup		Behaarde boterbloem		20		28		328		11

		Barbarea vulgaris		Winter-cress / Yellow Rocket		Gewoon barbarakruid		21		72		346		28

		Galeopsis speciosa		Large-flowered Hemp-nettle		Dauwnetel		22		5		348		2

		Chaenorhinum minus		Small Toadflax		Kleine leeuwebek		22		10		348		4

		Epilobium roseum		Pale Willowherb		Bleke basterdwederik		22		10		359		4

		Picris hieracioides		Hawkweed Oxtongue		Echt bitterkruid		23		5		364		2

		Lamium hybridum		0		Ingesneden dovenetel		23		33		366		13

		Menyanthes trifoliata		Bogbean		Waterdrieblad		23		3		367		1

		Bryonia dioica		White Bryony		Heggerank		23		5		378		2

		Lactuca serriola		Prickly Lettuce		Kompassla		24		85		382		33

		Impatiens parviflora		Small Balsam		Klein springzaad		24		21		393		8

		Vicia tetrasperma subsp. tetrasperma		0		Vierzadige wikke s.s.		24		15		394		6

		Echium vulgare		Viper's-bugloss		Slangekruid		24		5		395		2

		Amaranthus retroflexus		Common Amaranth / Pigweed		Papegaaiekruid		25		18		398		7

		Vulpia myuros		Rat's-tail Fescue		Gewoon langbaardgras		25		51		400		20

		Fragaria vesca		Wild Strawberry		Bosaardbei		25		28		406		11

		Stratiotes aloides		Water Soldier		Krabbescheer		25		5		409		2

		Valerianella locusta		Lamb's Lettuce, Cornsalad		Gewone veldsla		25		15		412		6

		Viola odorata		Sweet Violet		Maarts viooltje		26		33		422		13

		Erigeron acer		Blue Fleabane		Scherpe fijnstraal		26		5		428		2

		Veronica filiformis		Slender Speedwell		Draadereprijs		26		69		428		27

		Alisma lanceolatum		Narrow-leaved Water-plantain		Slanke waterweegbree		27		23		433		9

		Anthemis arvensis		Corn Chamomile		Valse kamille		28		3		446		1

		Melilotus altissimus		Tall Melilot		Goudgele honingklaver		28		31		459		12

		Trisetum flavescens		Yellow Oat-grass		Goudhaver		29		3		467		1

		Carum carvi		Caraway		Echte karwij		29		3		468		1

		Nymphoides peltata		Fringed Water-lily		Watergentiaan		29		64		470		25

		Crepis biennis		Rough Hawk's-beard		Groot streepzaad		29		13		473		5

		Aster tripolium		Sea Aster		Zulte		30		21		477		8

		Triglochin palustris		Marsh Arrowgrass		Moeraszoutgras		30		10		485		4

		Convallaria majalis		Lily-of-the-valley		Lelietje-van-dalen		30		5		486		2

		Juncus compressus		Round-fruited Rush		Platte rus		31		56		499		22

		Diplotaxis tenuifolia		Perennial Wall-rocket		Grote zandkool		31		46		506		18

		Festuca gigantea		Giant Fescue		Reuzenzwenkgras		32		3		517		1

		Claytonia perfoliata		Spring Beauty		Witte winterpostelein		32		26		517		10

		Fallopia dumetorum		Copse-Bindweed		Heggeduizendknoop		32		3		522		1

		Hordeum secalinum		Meadow Barley		Veldgerst		33		5		531		2

		Cichorium intybus		Chicory		Wilde cichorei		33		13		534		5

		Tanacetum parthenium		Feverfew		Moederkruid		33		44		539		17

		Chrysanthemum segetum		Corn Marigold		Gele ganzebloem		33		26		540		10

		Saponaria officinalis		Soapwort		Zeepkruid		34		18		546		7

		Cardamine flexuosa		Wood Bitter-cress / Wavy Bitter-cr.		Bosveldkers		34		33		547		13

		Asplenium ruta-muraria		Wall-rue		Muurvaren		34		5		552		2

		Ribes nigrum		Black Currant		Zwarte bes		34		15		557		6

		Verbascum thapsus		Great Mullein		Koningskaars		35		15		558		6

		Sisymbrium altissimum		Tall Rocket		Hongaarse raket		35		36		558		14

		Rumex maritimus		Golden Dock		Goudzuring		35		18		560		7

		Reseda lutea		Wild Mignonette		Wilde reseda		35		8		566		3

		Bidens frondosa		Beggarticks		Zwart tandzaad		36		33		576		13

		Chenopodium glaucum		Glaucous Goosefoot		Zeegroene ganzevoet		36		38		576		15

		Schoenoplectus tabernaemontani		Grey Club-rush		Ruwe bies		36		8		583		3

		Anchusa arvensis		Bugloss		Kromhals		36		5		586		2

		Myosotis discolor		Changing Forget-me-not		Veelkleurig vergeet-mij-nietje		36		3		587		1

		Rumex palustris		Marsh Dock		Moeraszuring		37		38		592		15

		Juncus inflexus		Hard Rush		Zeegroene rus		37		67		593		26

		Brassica nigra		Black Mustard		Zwarte mosterd		37		62		598		24

		Aira caryophyllea		Silver Hair-grass		Zilverhaver		37		3		604		1

		Medicago sativa		Lucerne		Luzerne		38		64		607		25

		Pulicaria dysenterica		Common Fleabane		Heelblaadjes		38		51		619		20

		Veronica agrestis		Green Field-speedwell		Akkerereprijs		38		15		620		6

		Myriophyllum spicatum		Spiked Water-milfoil		Aarvederkruid		39		10		625		4

		Malus sylvestris		Crab Apple		Appel		39		15		628		6

		Alopecurus myosuroides		Black-grass		Duist		39		77		630		30

		Stellaria aquatica		Water Chickweed		Watermuur		39		5		631		2

		Vicia sepium		Bush Vetch		Heggewikke		39		10		636		4

		Digitalis purpurea		Foxglove		Gewoon vingerhoedskruid		39		10		638		4

		Galeopsis bifida		Lesser Hemp-nettle		Gespleten hennepnetel		39		13		638		5

		Veronica beccabunga		Brooklime / Water / Marsh Speedwell		Beekpunge		40		18		639		7

		Avena fatua		Wild Oat		Oot		40		3		643		1

		Ajuga reptans		Bugle		Kruipend zenegroen		40		13		645		5

		Coronopus squamatus		Swine-cress		Grove varkenskers		40		33		645		13

		Solidago gigantea		Early Goldenrod		Late guldenroede		40		67		647		26

		Epilobium ciliatum		American Willowherb		Beklierde basterdwederik		41		69		655		27

		Ranunculus circinatus		Water-crowfoot		Stijve waterranonkel		42		36		673		14

		Torilis japonica		Upright Hedge-parsley		Heggedoornzaad		42		23		680		9

		Petasites hybridus		Butterbur		Groot hoefblad		42		56		681		22

		Polypodium vulgare + Polypodium interjectum		Common + Intermediate Polypody		Eikvaren + Brede eikvaren		43		3		687		1

		Carex paniculata		Greater Tussock-sedge		Pluimzegge		43		3		687		1

		Rhinanthus angustifolius		Greater Yellow-rattle		Grote ratelaar		43		41		693		16

		Fallopia japonica		Japanese Bindweed		Japanse duizendknoop		43		10		700		4

		Stachys sylvatica		Hedge Woundwort		Bosandoorn		43		44		702		17

		Anagallis arvensis subsp. arvensis		Scarlet Pimpernel		Rood guichelheil		44		44		711		17

		Melilotus officinalis		Ribbed Melilot		Citroengele honingklaver		44		31		719		12

		Bidens cernua		Nodding Bur-marigold		Knikkend tandzaad		45		8		724		3

		Veronica catenata		Pink Water-speedwell		Rode waterereprijs		45		46		726		18

		Nymphaea alba		White Water-lily		Witte waterlelie		46		44		740		17

		Trifolium campestre		Hop Trefoil		Liggende klaver		46		21		742		8

		Malva sylvestris		Common Mallow		Groot kaasjeskruid		46		44		742		17

		Elodea canadensis		Canadian Pondweed		Brede waterpest		46		5		751		2

		Tephroseris palustris		Marsh Fleawort		Moerasandijvie		47		8		753		3

		Ornithogalum umbellatum		Common Star-of-Bethlehem		Gewone vogelmelk		47		31		757		12

		Epipactis helleborine		Broad-leaved Helleborine		Brede wespenorchis		47		54		758		21

		Juncus tenuis		Slender Rush		Tengere rus		47		8		760		3

		Epilobium montanum		Broad-leaved Willowherb		Bergbasterdwederik		47		54		761		21

		Melilotus albus		White Melilot		Witte honingklaver		47		85		767		33

		Schoenoplectus lacustris		0		Mattenbies		48		31		770		12

		Malva neglecta		Dwarf Mallow		Klein kaasjeskruid		48		33		771		13

		Thalictrum flavum		Common Meadow-rue		Poelruit		48		3		773		1

		Trifolium arvense		Hare's-foot Clover		Hazepootje		48		18		773		7

		Oenanthe fistulosa		Tubular Water-dropwort		Pijptorkruid		49		5		786		2

		Ribes rubrum		Red Currant		Aalbes		49		21		788		8

		Aethusa cynapium		Fool's Parsley		Hondspeterselie		49		10		792		4

		Acorus calamus		Sweet-flag		Kalmoes		49		41		795		16

		Hydrocharis morsus-ranae		Frogbit		Kikkerbeet		49		41		795		16

		Butomus umbellatus		Flowering-rush		Zwanebloem		49		62		795		24

		Hypericum tetrapterum		Square-stalked St John's-wort		Gevleugeld hertshooi		50		56		801		22

		Carex pseudocyperus		Cyperus Sedge		Hoge cyperzegge		50		3		805		1

		Chenopodium ficifolium		Fig-leaved Goosefoot		Stippelganzevoet		50		74		807		29

		Fumaria officinalis		Common Fumitory		Gewone duivekervel		50		64		812		25

		Senecio viscosus		Sticky Groundsel		Kleverig kruiskruid		50		36		814		14

		Centaurea cyanus		Cornflower		Korenbloem		51		38		829		15

		Aira praecox		Early Hair-grass		Vroege haver		51		3		830		1

		Sium latifolium		Greater Water-parsnip		Grote watereppe		52		5		834		2

		Galinsoga quadriradiata		Shaggy Soldier		Harig knopkruid		52		67		835		26

		Bolboschoenus maritimus		Sea Club-rush		Heen		52		77		836		30

		Persicaria mitis		Tasteless Water-pepper		Zachte duizendknoop		52		13		838		5

		Sagittaria sagittifolia		Arrowhead		Pijlkruid		52		18		839		7

		Lamium amplexicaule		Henbit Dead-nettle		Hoenderbeet		52		59		842		23

		Carex ovalis		Oval Sedge		Hazezegge		52		5		845		2

		Carex acutiformis		Lesser Pond-sedge		Moeraszegge		53		5		854		2

		Carex arenaria		Sand Sedge		Zandzegge		53		8		861		3

		Veronica persica		Common Field-speedwell		Grote ereprijs		54		79		868		31

		Spirodela polyrhiza		Great Duckweed		Veelwortelig kroos		54		49		870		19

		Epilobium tetragonum		Square-stemmed Willowherb		Kantige basterdwederik s.l.		54		33		873		13

		Geum urbanum		Wood Avens		Geel nagelkruid		54		64		877		25

		Calamagrostis epigejos		Wood Small-reed		Duinriet		54		51		879		20

		Erysimum cheiranthoides		Treacle Mustard		Gewone steenraket		55		64		885		25

		Oxalis fontana		Upright Yellow-sorrel		Stijve klaverzuring		55		41		886		16

		Euphorbia peplus		Petty Spurge		Tuinwolfsmelk		55		67		887		26

		Alliaria petiolata		Garlic Mustard / Hedge Garlic		Look-zonder-look		55		82		893		32

		Hieracium laevigatum		Smooth Hawkweed		Stijf havikskruid		55		5		894		2

		Potamogeton crispus		Curled Pondweed		Gekroesd fonteinkruid		55		5		894		2

		Senecio sylvaticus		Wood Groundsel/Heather Groundsel		Boskruiskruid		55		3		895		1

		Peucedanum palustre		Milk Parsley		Melkeppe		56		3		898		1

		Geranium robertianum		Herb-Robert		Robertskruid		56		72		900		28

		Nuphar lutea		Yellow Water-lily		Gele plomp		56		46		903		18

		Pastinaca sativa		Wild Parsnip		Gewone pastinaak		56		100		907		39

		Raphanus raphanistrum		Wild Radish		Knopherik		57		13		923		5

		Caltha palustris subsp. palustris		0		Gewone dotterbloem		57		64		926		25

		Anisantha sterilis		Barren Brome		IJle dravik		58		77		930		30

		Chelidonium majus		Greater Celandine		Stinkende gouwe		58		69		932		27

		Carduus crispus		Welted Thistle		Kruldistel		58		54		936		21

		Carex otrubae		Flase Fox-sedge		Valse voszegge		58		64		936		25

		Carex riparia		Greater Pond-sedge		Oeverzegge		58		62		937		24

		Vicia hirsuta		Hairy Tare		Ringelwikke		58		41		940		16

		Rubus caesius		Dewberry		Dauwbraam		59		36		948		14

		Senecio jacobaea		Common Ragwort		Jakobskruiskruid s.l.		59		87		954		34

		Echinochloa crus-galli		Cockspur		Hanepoot		59		33		956		13

		Lemna gibba		Fat Duckweed		Bultkroos		59		59		960		23

		Carex acuta		Slender Tufted-sedge		Scherpe zegge		60		3		962		1

		Ceratophyllum demersum		Rigid Hornwort		Grof hoornblad		60		51		964		20

		Galinsoga parviflora		Gallant Soldier		Kaal knopkruid		60		49		967		19

		Berula erecta		Lesser Water-parsnip / Water Celery		Kleine watereppe		60		41		968		16

		Papaver dubium		Long-headed Poppy		Bleke klaproos		60		41		969		16

		Carex disticha		Brown Sedge		Tweerijige zegge		60		18		972		7

		Silene dioica		Red Campion		Dagkoekoeksbloem		61		67		981		26

		Chenopodium polyspermum		All-seed		Korrelganzevoet		61		69		983		27

		Achillea ptarmica		Sneezewort		Wilde bertram		61		31		984		12

		Veronica serpyllifolia		Thyme-leaved Speedwell		Tijmereprijs		61		15		985		6

		Apera spica-venti		Loose Silky-bent		Grote windhalm		61		3		987		1

		Allium vineale		Wild Onion		Kraailook		61		21		989		8

		Deschampsia cespitosa		Tufted Hair-grass		Ruwe smele		61		5		993		2

		Dryopteris filix-mas		Male-fern		Mannetjesvaren		62		13		994		5

		Scrophularia nodosa		Common Figwort		Knopig helmkruid		62		23		994		9

		Hordeum murinum		Wall Barley		Kruipertje		62		82		995		32

		Leontodon saxatilis		Hairy Hawkbit		Kleine leeuwetand		62		8		1003		3

		Hydrocotyle vulgaris		Marsh Pennywort		Gewone waternavel		62		3		1007		1

		Trifolium hybridum		Alsike Clover		Basterdklaver		63		72		1012		28

		Papaver rhoeas		Field Poppy		Grote klaproos		63		85		1013		33

		Geranium dissectum		Cut-leaved Crane's-bill		Slipbladige ooievaarsbek		63		85		1014		33

		Mentha arvensis		Corn Mint		Akkermunt		63		3		1019		1

		Potamogeton natans		Broad-leaved Pondweed		Drijvend fonteinkruid		64		10		1032		4

		Euphorbia helioscopia		Sun Spurge		Kroontjeskruid		64		69		1037		27

		Veronica hederifolia		Ivy-leaved Speedwell		Klimopereprijs		65		51		1043		20

		Humulus lupulus		Hop		Hop		65		13		1051		5

		Cerastium glomeratum		Sticky Mouse-ear		Kluwenhoornbloem		65		69		1055		27

		Elodea nuttallii		Nuttall's Waterweed		Smalle waterpest		65		28		1057		11

		Viola arvensis		Field Pansy		Akkerviooltje		65		31		1057		12

		Equisetum fluviatile		Water Horsetail		Holpijp		66		3		1062		1

		Juncus conglomeratus		Compact Rush		Biezeknoppen		66		8		1063		3

		Hedera helix		Ivy		Klimop		66		41		1063		16

		Sinapis arvensis		Charlock		Herik		66		90		1065		35

		Cynosurus cristatus		Crested Dog's-tail		Kamgras		66		31		1071		12

		Lonicera periclymenum		Honeysuckle		Wilde kamperfoelie		66		26		1072		10

		Chenopodium rubrum		Red Goosefoot		Rode ganzevoet		66		62		1073		24

		Rumex conglomeratus		Sharp Dock		Kluwenzuring		66		67		1074		26

		Potentilla reptans		Creeping Cinquefoil		Vijfvingerkruid		67		44		1075		17

		Potamogeton pectinatus		Fennel-leaved Pondweed		Schedefonteinkruid		67		23		1081		9

		Typha angustifolia		Lesser Bulrush		Kleine lisdodde		67		41		1081		16

		Leucanthemum vulgare		Ox-eye Daisy		Gewone margriet		68		90		1091		35

		Centaurea jacea		Brown Knapweed		Knoopkruid		68		64		1096		25

		Lemna trisulca		Ivy-leaved Duckweed		Puntkroos		68		36		1102		14

		Thlaspi arvense		Field Pennycress		Witte krodde		68		87		1102		34

		Arabidopsis thaliana		Thale Cress		Zandraket		68		31		1106		12

		Daucus carota		Wild Carrot		Peen		69		90		1109		35

		Rorippa sylvestris		Creeping Yellow-cress		Akkerkers		69		77		1112		30

		Oenanthe aquatica		Fine-leaved Water-dropwort		Watertorkruid		69		5		1118		2

		Scutellaria galericulata		Skullcap		Blauw glidkruid		69		5		1118		2

		Lolium multiflorum		Italian Rye-grass		Italiaans raaigras		70		33		1130		13

		Silene latifolia (subsp. alba)		0		Avondkoekoeksbloem		70		38		1136		15

		Cerastium semidecandrum		Little Mouse-ear		Zandhoornbloem		70		49		1138		19

		Filipendula ulmaria		Meadowsweet		Moerasspirea		71		46		1145		18

		Convolvulus arvensis		Field Bindweed		Akkerwinde		71		56		1153		22

		Geranium pusillum		Small-flowered Crane's-bill		Kleine ooievaarsbek		72		56		1161		22

		Galium mollugo		Hedge-bedstraw		Glad walstro		72		8		1165		3

		Callitriche		Water-starwort (G)		Sterrekroos		72		62		1168		24

		Veronica chamaedrys		Germander Speedwell		Gewone ereprijs		73		26		1172		10

		Lathyrus pratensis		Meadow Vetchling		Veldlathyrus		73		44		1174		17

		Lychnis flos-cuculi		Ragged-Robin		Echte koekoeksbloem		73		51		1177		20

		Atriplex patula		Common Orache		Uitstaande melde		73		67		1179		26

		Gnaphalium uliginosum		Marsh Cudweed		Moerasdroogbloem		73		31		1181		12

		Persicaria hydropiper		Water-pepper		Waterpeper		74		21		1188		8

		Sedum acre		Biting Stonecrop		Muurpeper		74		54		1189		21

		Bidens tripartita		Trifid Bur-marigold		Veerdelig tandzaad		74		33		1191		13

		Erophila verna		Common Whitlowgrass		Vroegeling		74		64		1198		25

		Equisetum palustre		Marsh Horsetail		Lidrus		74		64		1199		25

		Lysimachia nummularia		Creeping-Jenny		Penningkruid		76		33		1222		13

		Lotus corniculatus var. corniculatus		Common Birdsfoot-trefoil		Gewone rolklaver		76		38		1225		15

		Lotus pedunculatus		Greater Birdsfoot-trefoil		Moerasrolklaver		76		15		1226		6

		Medicago lupulina		Black Medick		Hopklaver		76		87		1236		34

		Tanacetum vulgare		Tansy		Boerenwormkruid		77		77		1237		30

		Epilobium parviflorum		Small-flowered Willowherb		Viltige basterdwederik		77		74		1238		29

		Hypericum perforatum		Perforate St John's-wort		Sint-Janskruid		77		56		1239		22

		Eupatorium cannabinum		Hemp-agrimony		Koninginnekruid		77		62		1242		24

		Rorippa amphibia		Great Yellow-cress		Gele waterkers		77		72		1243		28

		Lysimachia vulgaris		Yellow Loosestrife		Grote wederik		77		3		1245		1

		Festuca arundinacea		Tall Fescue		Rietzwenkgras		77		72		1246		28

		Rumex hydrolapathum		Water Dock		Waterzuring		77		56		1251		22

		Lapsana communis		Nipplewort		Akkerkool		78		77		1268		30

		Lythrum salicaria		Purple Loosestrife		Grote kattestaart		79		85		1281		33

		Conyza canadensis		Canadian Fleabane		Canadese fijnstraal		79		90		1281		35

		Myosotis arvensis		Field Forget-me-not		Akkervergeet-mij-nietje		80		72		1287		28

		Carex hirta		Hairy Sedge		Ruige zegge		80		82		1290		32

		Atriplex prostrata		Hastate Orache /Spear-leaved Orache		Spiesmelde		80		85		1297		33

		Ranunculus ficaria subsp. bulbilifer		0		Gewoon speenkruid		81		87		1304		34

		Galeopsis tetrahit		Common Hemp-nettle		Gewone hennepnetel		81		21		1305		8

		Urtica urens		Annual Nettle		Kleine brandnetel		81		69		1305		27

		Festuca pratensis		Meadow Fescue		Beemdlangbloem		81		21		1307		8

		Lamium purpureum		0		Paarse dovenetel s.s.		81		79		1307		31

		Rorippa palustris		Marsh Yellow-cress		Moeraskers		81		77		1309		30

		Prunella vulgaris		Selfheal		Gewone brunel		82		82		1324		32

		Galium palustre		Common Marsh-bedstraw		Moeraswalstro		82		18		1330		7

		Cardamine hirsuta		Hairy Bitter-cress		Kleine veldkers		82		82		1333		32

		Juncus articulatus		Jointed Rush		Zomprus		82		82		1333		32

		Crepis capillaris		Smooth Hawk's-beard		Klein streepzaad		82		92		1333		36

		Valeriana officinalis		Common Valerian		Echte valeriaan		83		51		1335		20

		Stachys palustris		Marsh Woundwort		Moerasandoorn		83		87		1340		34

		Alopecurus pratensis		Meadow Foxtail		Grote vossestaart		83		77		1347		30

		Sonchus oleraceus		Smooth Sow-thistle		Gewone melkdistel		84		85		1353		33

		Alopecurus geniculatus		Marsh Foxtail		Geknikte vossestaart		84		51		1363		20

		Veronica arvensis		Wall Speedwell		Veldereprijs		85		67		1371		26

		Glyceria maxima		Reed Sweet-grass		Liesgras		85		82		1372		32

		Arrhenatherum elatius		False Oat-grass		Glanshaver		85		74		1376		29

		Symphytum officinale		Common Comfrey		Gewone smeerwortel		85		92		1378		36

		Angelica sylvestris		Wild Angelica		Gewone engelwortel		85		49		1379		19

		Geranium molle		Dove's-foot Crane's-bill		Zachte ooievaarsbek		85		67		1381		26

		Sonchus arvensis		Corn Sow-thistle/Per. Sow-thistle		Akkermelkdistel s.l.		86		90		1386		35

		Mentha aquatica		Water Mint		Watermunt		86		85		1389		33

		Heracleum sphondylium		Hogweed		Gewone bereklauw		86		90		1391		35

		Lycopus europaeus		Gipsywort		Wolfspoot		86		62		1396		24

		Persicaria lapathifolia		Pale Persicaria		Beklierde duizendknoop		86		82		1397		32

		Juncus effusus		Soft Rush		Pitrus		87		90		1398		35

		Typha latifolia		Bulrush		Grote lisdodde		87		87		1400		34

		Iris pseudacorus		Yellow Flag / Yellow Iris		Gele lis		87		92		1400		36

		Alisma plantago-aquatica		Water-plantain		Grote waterweegbree		87		64		1401		25

		Tripleurospermum maritimum		Scentless Mayweed		Reukeloze kamille		87		82		1402		32

		Solanum dulcamara		Bittersweet / Woody Nightshade		Bitterzoet		87		64		1403		25

		Solanum nigrum subsp. nigrum		0		Zwarte nachtschade s.s.		87		77		1403		30

		Artemisia vulgaris		Mugwort		Bijvoet		88		92		1416		36

		Sonchus asper		Prickly Sow-thistle		Gekroesde melkdistel		88		82		1421		32

		Linaria vulgaris		Common Toadflax		Vlasbekje		88		23		1426		9

		Lamium album		White Dead-nettle		Witte dovenetel		88		90		1426		35

		Ranunculus sceleratus		Celery-leaved Crowfoot		Blaartrekkende boterbloem		88		82		1429		32

		Vicia cracca		Tufted Vetch		Vogelwikke		89		82		1433		32

		Rumex acetosella		Sheep's Sorrel		Schapezuring		89		51		1437		20

		Hypochaeris radicata		Cat's Ear		Gewoon biggekruid		89		36		1446		14

		Lemna minor		Common Duckweed		Klein kroos		90		74		1447		29

		Glyceria fluitans		Flote-grass/Floating Sweet-grass		Mannagras		90		72		1448		28

		Fallopia convolvulus		Black Bindweed		Zwaluwtong		90		56		1451		22

		Agrostis capillaris		Common Bent		Gewoon struisgras		90		38		1452		15

		Tussilago farfara		Coltsfoot		Klein hoefblad		90		90		1452		35

		Trifolium dubium		Lesser Trefoil		Kleine klaver		90		87		1455		34

		Matricaria recutita		Wild Camomile		Echte kamille		90		90		1455		35

		Persicaria amphibia		Amphibious Bistort		Veenwortel		90		92		1461		36

		Sagina procumbens		Procumbent Pearlwort		Liggende vetmuur		91		46		1467		18

		Epilobium hirsutum		Great Hairy Willowherb		Harig wilgeroosje		91		92		1471		36

		Poa trivialis		Rough Meadow-grass		Ruw beemdgras		91		74		1474		29

		Phalaris arundinacea		Reed-grass/Reed-Canary Grass		Rietgras		91		82		1476		32

		Calystegia sepium		Hedge Bindweed		Haagwinde		91		92		1476		36

		Juncus bufonius		Toad Rush		Greppelrus		91		54		1478		21

		Cardamine pratensis		Lady's Smock / Cuckooflower		Pinksterbloem		91		85		1478		33

		Anthoxanthum odoratum		Sweet Vernal-grass		Gewoon reukgras		92		13		1482		5

		Sisymbrium officinale		Hedge Mustard		Gewone raket		92		82		1486		32

		Chamerion angustifolium		Rosebay Willowherb		Wilgeroosje		92		67		1488		26

		Aegopodium podagraria		Ground-elder		Zevenblad		92		77		1494		30

		Rumex obtusifolius		Broad-leaved Dock		Ridderzuring		93		90		1508		35

		Equisetum arvense		Field Horsetail		Heermoes		94		92		1515		36

		Potentilla anserina		Silverweed		Zilverschoon		95		92		1528		36

		Rumex crispus		Curled Dock		Krulzuring		95		87		1533		34

		Leontodon autumnalis		Autumnal Hawkbit		Vertakte leeuwetand		95		62		1536		24

		Persicaria maculosa		Persicaria / Red Shank		Perzikkruid		95		77		1537		30

		Sambucus nigra		Elder		Gewone vlier		95		85		1540		33

		Anthriscus sylvestris		Cow Parsley		Fluitekruid		95		87		1540		34

		Trifolium pratense		Red Clover		Rode klaver		96		92		1545		36

		Bellis perennis		Daisy		Madeliefje		96		92		1547		36

		Cirsium vulgare		Spear Thistle		Speerdistel		96		92		1554		36

		Bromus hordeaceus subsp. hordeaceus		Soft-brome		Zachte dravik s.s.		96		79		1556		31

		Matricaria discoidea		Pineapple Weed		Schijfkamille		97		77		1560		30

		Chenopodium album		Fat-hen		Melganzevoet		97		90		1560		35

		Phragmites australis		Common Reed		Riet		97		92		1562		36

		Rumex acetosa		Common Sorrel		Veldzuring		97		74		1563		29

		Senecio vulgaris		Groundsel		Klein kruiskruid		97		85		1564		33

		Ranunculus acris		Meadow Buttercup		Scherpe boterbloem		97		90		1566		35

		Elytrigia repens		Couch-grass		Kweek		97		90		1568		35

		Glechoma hederacea		Ground Ivy		Hondsdraf		97		90		1568		35

		Trifolium repens		White Clover/Dutch Clover		Witte klaver		97		92		1572		36

		Galium aparine		Cleavers		Kleefkruid		98		87		1576		34

		Holcus lanatus		Yorkshire-fog		Gestreepte witbol		98		90		1579		35

		Cerastium fontanum subsp. vulgare		Common Mouse-ear		Gewone hoornbloem		99		90		1592		35

		Achillea millefolium		Yarrow / Milfoil		Gewoon duizendblad		99		90		1592		35

		Urtica dioica		Stinging Nettle		Grote brandnetel		99		90		1593		35

		Lolium perenne		Perennial Rye-grass		Engels raaigras		99		90		1595		35

		Plantago lanceolata		Ribwort Plantain		Smalle weegbree		99		92		1596		36

		Ranunculus repens		Creeping Buttercup		Kruipende boterbloem		99		92		1599		36

		Polygonum aviculare		Knotgrass		Gewoon varkensgras		99		92		1600		36

		Stellaria media		Chickweed		Vogelmuur		99		82		1604		32

		Dactylis glomerata		Cock's-foot		Kropaar		99		90		1604		35

		Poa annua		Annual Meadow-grass		Straatgras		99		85		1606		33

		Capsella bursa-pastoris		Shepherd's-purse		Gewoon herderstasje		100		92		1610		36

		Cirsium arvense		Creeping Thistle		Akkerdistel		100		92		1616		36

												1616		39



1 wolfsklauw
2 biesvaren
3 paardestaarten
4 addertong
5 koningsvaren
6 pilvaren
7 vlotvaren
8 eikvaren
9 adelaarsvaren
10 moerasvaren
11 streepvaren
12 wijfjesvaren
13 niervaren
14 dubbelloof
15 kroosvaren
16 dennen
17 cipres
18 taxus
19 pijpbloem
20 waterlelie
21 hoornblad
22 ranonkel
23 berberis
24 papaver
25 duivekervel
26 plataan
27 iepen
28 hennep
29 moerbei
30 brandnetel
31 okkernott
32 gagel
33 napjesdragers
34 berken
34 hazelaars
35 karmozijnbes
36 ganzenvoet
37 amaranten
38 postelein
39 anjer
40 duizendknoop
41 strandkruid
42 glaskroos
43 hertshooi
44 linde
45 kaasjeskruid
46 zonnedauw
47 zonneroosjess
48 viooltjes
49 tamarisk
50 komkommer
51 wilgen
52 kruisbloemen
53 reseda
54 kraaihei
55 hei
56 wintergroen
57 stofzaad
58 sleutelbloem
59 hortensia
60 ribes
61 vetplant
62 steenbreek
63 rozen
64 vlinderbloemen
65 duindoorn
66 vederkruid
67 kattenstaart
68 peperboompjes
69 teunisbloem
70 kornoelje
71 sandelhout
72 vogellijm
73 kardinaalsmuts
74 hulst
75 palmboompjes
76 wolfsmelk
77 wegedoorn
78 wijnstok
79 vlas
80 pimpernoot
81 zeepboom
82 paardekastanje
83 esdoorn
84 pruikenboom
85 hemelboom
86 vleugeltjesbloem
87 klaverzuring
88 ooievaarsbek
89 moerasbloem
90 balsemien
91 klimop
92 schermbloemen
93 gentiaan
94 buddleja
95 maagdenpalm
96 zijdeplant
97 nachtschade
98 winde
99 warkruid
100 watergentiaan
101 vlambloem
102 bosliefjes
103 ruwbladigen
104 ijzerhard
105 lipbloemen
106 lidsteng
107 sterrenkroos
108 weegbree
109 olijf
110 helmkruid
111 bremraap
112 blaasjeskruid
113 klokjes
114 sterbladigen
115 kamperfoelie
116 muskuskruid
117 valeriaan
118 kaardenbol
119 composieten
120 zwanebloem
121 waterweegbree
122 waterkaarden
123 scheuchzeria
124 zoutgras
125 fonteinkruid
126 ruppia
127 nimfkruid
128 zannichellia
129 zeegras
130 aronskeklk
131 eendekroos
132 russen
133 cypergrassen
134 grassen
135 egelskop
136 lisdodden
137 pontederia
138 lelie
139 lissen
140 orchideeen
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Uurhokfrequentieklasse
  0 = 0  uurhokken
  1 = 1-3  uurhokken
  2 = 4-10  uurhokken
  3 = 11-29  uurhokken
  4 = 30-79  uurhokken
  5 = 80-189  uurhokken
  6 = 190-410  uurhokken
  7 = 411-710  uurhokken
  8 = 711-1210  uurhokken
  9 = 1211-1677  uurhokken

Uurhokfrequentieklasse
  0 = 0  uurhokken
  1 = 1-3  uurhokken
  2 = 4-10  uurhokken
  3 = 11-29  uurhokken
  4 = 30-79  uurhokken
  5 = 80-189  uurhokken
  6 = 190-410  uurhokken
  7 = 411-710  uurhokken
  8 = 711-1210  uurhokken
  9 = 1211-1677  uurhokken

AantaL uurhokken
- achteruitgegaan
+ vooruitgegaan
= gelijk gebeven

Jong:
Aantal uurhokken
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Jong:
 Rode lijst hogere planten

  0 = Verdwenen
  1 = Zeer sterk bedreigd
  2 = Sterk bedreigd
  3 = Bedreigd
  4 = Potentieel bedreigd

Natuurbeschermingswet

  + = In Natuurbeschermingswet

Doelsoorten EHS
  i   = Internationaal belang
  it  = Internat.belang,neg.trend
  itz = Int.belang,-trend,zeldzm
  iz  = Internat.belang, zeldzaam
  t   = Negatieve trend
  tz  = Neg.trend, zeldzaam
  z   = Zeldzaam

Jong:
Conventie van Bern

  1 = Appendix 1 Conv. v. Bern
  2 = Appendix 2 Conv. v. Bern
  3 = Appendix 3 Conv. v. Bern

Europese rode lijst
  *  = Under review
  E  = Endangered
  EX = Extinct
  I  = Indeterminate
  K  = Insufficiently known
  R  = Rare
  V  = Vulnerable

Economisch Gebruik
  1  = Granen
  10 = Overige vrucht-groenten
  11 = Vruchten
  12 = Noten
  13 = Olie leverend
  14 = Kruiden, specer. & arom.
  15 = Genotmiddelen
  16 = Geneeskrachtige planten
  17 = Gif voortbrengend
  18 = Bind- en vlechtwerk
  19 = Vezel leverend
  2  = Peulvruchten (droog)
  20 = Gom, hars, rubber, etc.
  21 = Kleurstof leverend
  22 = Looistof leverend
  23 = Reukstof leverend
  24 = Hout en kurk leverend
  25 = Overige techn. gewassen
  26 = Veevoedergewassen
  27 = Vogelzaad
  28 = Goede weidegrassen
  29 = Matige weidegrassen
  3  = Wortel- en knolgewassen
  30 = Drachtplant voor bijen
  31 = Groenbemestingsgewassen
  32 = Landaanwinn. & zandbind.
  33 = Siergewassen
  34 = Overige nuttige gewassen
  4  = Ov.eiwit & zetmeel lever.
  5  = Suiker leverend
  6  = Stengel- en bladgroenten
  7  = Wortel-, bol- en knolgrnt
  8  = Koolgroenten
  9  = Peulvruchten (vers)
  99 = Geen nuttig gebruik

Areaalligging
  ?   = Onbekend
  b   = Buiten natuurlijk areaal
  c   = Centraal
  cd  = Centraal, disjunct
  m   = Marginaal
  md  = Marginaal, disjunct
  sc  = Subcentraal
  scd = Subcentraal, disjunct
  sm  = Submarginaal
  smd = Submarginaal, disjunct
  v   = Voorpost

Voorkomen hoogtegordels
  <m = Lager dan montaan
  >m = Montaan en hoger
  al = Alpien
  co = Heuvelland
  mo = Montaan
  ni = Sneeuwzone
  pc = Laagland / Heuvelland
  pl = Laagland
  sa = Subalpien
  sm = Submontaan

Ecotoop
  G21   = Gras,nat vdsarme ,zure bd
  G22   = Gras,nat,vdsarme zw.z.bd.
  G23   = Gras,nat,vdsarme bas.bd.
  G27   = Gras,nat matig vdsryke bd
  G28   = Gras,nat zeer vdsryke bd.
  G41   = Gras,vochtige vdsarme bd.
  G42   = Gras,vcht.vdsarme zw.z.bd
  G43   = Gras,vocht.vdsarme bas.bd
  G47   = Gras,vo.matig vdsryke bd.
  G47k  = Gr.vo.matig vdsr.kalkr.bd
  G48   = Gras,vcht.zeer vdsryke bd
  G61   = Gras,drg vdsarme zure.bd
  G62   = Gras,drg vdsarme zw.zu.bd
  G63   = Gras,droge vdsarme bas.bd
  G67   = Gras,dr.matig vdsryke bd.
  G68   = Gras,dr. zeer vdsryke bd.
  H21   = Bos&strw.nat vdsarm zu.bd
  H22   = B&S nat,vdsarme zw.zu.bd.
  H23   = B&S,nat,vdsarme bas.bodem
  H27   = B&S,nat,matig vdsrijke bd
  H28   = B&S,nat,zeer vdsryke bod.
  H40   = Naaldbos op vochtige bod.
  H41   = B&S,vocht.vdsarme zure bd
  H42   = B&S,vocht.vdsarme,zw.z.bd
  H43   = B&S,vocht.vdsarme bas.bd.
  H47   = B&S,vcht.matig vdsryke bd
  H48   = B&S,vocht.zeer vdsryke bd
  H60   = Naaldbos op droge bodem
  H61   = B&S,droge,vdsarme zure bd
  H62   = B&S,droge,vdsarme zw.z.bd
  H63   = B&S,droge,vdsarme bas.bd
  H67   = B&S,droge,matig vdsryke b
  H69   = Bos&strw,droge,vdsryke bd
  P21   = Pion.veg.nat,vdsarme z.bd
  P22   = P.veg.nat,vdsarme zw.z.bd
  P23   = P.veg,nat,vdsarme bas.bd.
  P27   = P.veg,nat,matig vdsryke b
  P28   = P.veg,nat,zeer vdsryke bd
  P40m  = Pion.veg.vocht.st.substr.
  P41   = P.veg.vocht.vdsarme zu.bd
  P42   = P.veg.vocht.vdsarm zw.z.b
  P43   = P.veg.vocht.vdsarm bas.bd
  P47   = P.veg.vocht.matig vdsr.bd
  P47k  = P.veg.vo.mat.vdsryk kalkr
  P48   = P.veg.vocht.zr.vdsryke bd
  P48t  = P.veg.vo.zr.vdsryk betr.b
  P60m  = P.veg.droog stenig subst.
  P61   = P.veg.droge vdsarm zu.bd
  P62   = P.veg.droge vdsarm zw.z.b
  P63   = P.veg.droge vdsarm bas.bd
  P63r  = P.veg.dr.vdsarm ba.ger.bd
  P67   = P.veg.dr.matig vdsryke bd
  P68   = P.veg.dr.zeer vdsryke bd.
  R24   = Ruigte,natte vdsarme bod.
  R27   = Ruigte,nat,matig vdsryk b
  R28   = Ruigte,nat,zr.vdsryke bd.
  R44   = Ruigte,vochtige,vdsarm b.
  R47   = Ruigte,vocht.matig vdsryk
  R48   = Ruigte,vocht.zr.vdsryke b
  R64   = Ruigte,droge vdsarme bod.
  R67   = Ruigte,droge matig vdsryk
  R68   = Ruigte,droge zr,vdsryke b
  V11   = Verl.veg.vdsarm zuur wat.
  V12   = Verl.veg.vdsarm zw.z.wat.
  V17   = Verl.veg.matig vdsryk w.
  V18   = Verl.veg.zeer vdsryk wat.
  V18p  = Verl.veg.polyaproob water
  W11   = Waterveg. vdsarm zuur wa.
  W12   = Waterveg. vdsarm zw.z.wa.
  W12d  = Waterv.vdsarm.zw.z.droogv
  W13   = Waterv.vdsarm basisch wa.
  W17   = Waterv.matig vdsryk water
  W17d  = Waterv.ma.vdsryk droogv.
  W18   = Waterv.zeer vdsryk water
  W18p  = Waterv. polysaproob water
  bG20  = Grasland,brakke natte bd.
  bG40  = Gras,brakke vocht.bodem
  bP20  = Pion.veg.brakke natte bd
  bP40  = P.veg.brakke vocht. bod.
  bP60s = P.veg.brakke,dr.stuiv.bd
  bR20  = Ruigte, brakke natte bd.
  bR40  = Ruigte, brakke vocht. bd.
  bV10  = Verl.veg. in brak water
  bW10  = Watervegetatie in brak w.
  zG20  = Grasland, zilte natte bd.
  zP20  = Pion.veg, zilte natte bd.
  zR20  = Ruigte op zilte natte bd.
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Ecotoop
  G21   = Gras,nat vdsarme ,zure bd
  G22   = Gras,nat,vdsarme zw.z.bd.
  G23   = Gras,nat,vdsarme bas.bd.
  G27   = Gras,nat matig vdsryke bd
  G28   = Gras,nat zeer vdsryke bd.
  G41   = Gras,vochtige vdsarme bd.
  G42   = Gras,vcht.vdsarme zw.z.bd
  G43   = Gras,vocht.vdsarme bas.bd
  G47   = Gras,vo.matig vdsryke bd.
  G47k  = Gr.vo.matig vdsr.kalkr.bd
  G48   = Gras,vcht.zeer vdsryke bd
  G61   = Gras,drg vdsarme zure.bd
  G62   = Gras,drg vdsarme zw.zu.bd
  G63   = Gras,droge vdsarme bas.bd
  G67   = Gras,dr.matig vdsryke bd.
  G68   = Gras,dr. zeer vdsryke bd.
  H21   = Bos&strw.nat vdsarm zu.bd
  H22   = B&S nat,vdsarme zw.zu.bd.
  H23   = B&S,nat,vdsarme bas.bodem
  H27   = B&S,nat,matig vdsrijke bd
  H28   = B&S,nat,zeer vdsryke bod.
  H40   = Naaldbos op vochtige bod.
  H41   = B&S,vocht.vdsarme zure bd
  H42   = B&S,vocht.vdsarme,zw.z.bd
  H43   = B&S,vocht.vdsarme bas.bd.
  H47   = B&S,vcht.matig vdsryke bd
  H48   = B&S,vocht.zeer vdsryke bd
  H60   = Naaldbos op droge bodem
  H61   = B&S,droge,vdsarme zure bd
  H62   = B&S,droge,vdsarme zw.z.bd
  H63   = B&S,droge,vdsarme bas.bd
  H67   = B&S,droge,matig vdsryke b
  H69   = Bos&strw,droge,vdsryke bd
  P21   = Pion.veg.nat,vdsarme z.bd
  P22   = P.veg.nat,vdsarme zw.z.bd
  P23   = P.veg,nat,vdsarme bas.bd.
  P27   = P.veg,nat,matig vdsryke b
  P28   = P.veg,nat,zeer vdsryke bd
  P40m  = Pion.veg.vocht.st.substr.
  P41   = P.veg.vocht.vdsarme zu.bd
  P42   = P.veg.vocht.vdsarm zw.z.b
  P43   = P.veg.vocht.vdsarm bas.bd
  P47   = P.veg.vocht.matig vdsr.bd
  P47k  = P.veg.vo.mat.vdsryk kalkr
  P48   = P.veg.vocht.zr.vdsryke bd
  P48t  = P.veg.vo.zr.vdsryk betr.b
  P60m  = P.veg.droog stenig subst.
  P61   = P.veg.droge vdsarm zu.bd
  P62   = P.veg.droge vdsarm zw.z.b
  P63   = P.veg.droge vdsarm bas.bd
  P63r  = P.veg.dr.vdsarm ba.ger.bd
  P67   = P.veg.dr.matig vdsryke bd
  P68   = P.veg.dr.zeer vdsryke bd.
  R24   = Ruigte,natte vdsarme bod.
  R27   = Ruigte,nat,matig vdsryk b
  R28   = Ruigte,nat,zr.vdsryke bd.
  R44   = Ruigte,vochtige,vdsarm b.
  R47   = Ruigte,vocht.matig vdsryk
  R48   = Ruigte,vocht.zr.vdsryke b
  R64   = Ruigte,droge vdsarme bod.
  R67   = Ruigte,droge matig vdsryk
  R68   = Ruigte,droge zr,vdsryke b
  V11   = Verl.veg.vdsarm zuur wat.
  V12   = Verl.veg.vdsarm zw.z.wat.
  V17   = Verl.veg.matig vdsryk w.
  V18   = Verl.veg.zeer vdsryk wat.
  V18p  = Verl.veg.polyaproob water
  W11   = Waterveg. vdsarm zuur wa.
  W12   = Waterveg. vdsarm zw.z.wa.
  W12d  = Waterv.vdsarm.zw.z.droogv
  W13   = Waterv.vdsarm basisch wa.
  W17   = Waterv.matig vdsryk water
  W17d  = Waterv.ma.vdsryk droogv.
  W18   = Waterv.zeer vdsryk water
  W18p  = Waterv. polysaproob water
  bG20  = Grasland,brakke natte bd.
  bG40  = Gras,brakke vocht.bodem
  bP20  = Pion.veg.brakke natte bd
  bP40  = P.veg.brakke vocht. bod.
  bP60s = P.veg.brakke,dr.stuiv.bd
  bR20  = Ruigte, brakke natte bd.
  bR40  = Ruigte, brakke vocht. bd.
  bV10  = Verl.veg. in brak water
  bW10  = Watervegetatie in brak w.
  zG20  = Grasland, zilte natte bd.
  zP20  = Pion.veg, zilte natte bd.
  zR20  = Ruigte op zilte natte bd.
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Ecotoop
  G21   = Gras,nat vdsarme ,zure bd
  G22   = Gras,nat,vdsarme zw.z.bd.
  G23   = Gras,nat,vdsarme bas.bd.
  G27   = Gras,nat matig vdsryke bd
  G28   = Gras,nat zeer vdsryke bd.
  G41   = Gras,vochtige vdsarme bd.
  G42   = Gras,vcht.vdsarme zw.z.bd
  G43   = Gras,vocht.vdsarme bas.bd
  G47   = Gras,vo.matig vdsryke bd.
  G47k  = Gr.vo.matig vdsr.kalkr.bd
  G48   = Gras,vcht.zeer vdsryke bd
  G61   = Gras,drg vdsarme zure.bd
  G62   = Gras,drg vdsarme zw.zu.bd
  G63   = Gras,droge vdsarme bas.bd
  G67   = Gras,dr.matig vdsryke bd.
  G68   = Gras,dr. zeer vdsryke bd.
  H21   = Bos&strw.nat vdsarm zu.bd
  H22   = B&S nat,vdsarme zw.zu.bd.
  H23   = B&S,nat,vdsarme bas.bodem
  H27   = B&S,nat,matig vdsrijke bd
  H28   = B&S,nat,zeer vdsryke bod.
  H40   = Naaldbos op vochtige bod.
  H41   = B&S,vocht.vdsarme zure bd
  H42   = B&S,vocht.vdsarme,zw.z.bd
  H43   = B&S,vocht.vdsarme bas.bd.
  H47   = B&S,vcht.matig vdsryke bd
  H48   = B&S,vocht.zeer vdsryke bd
  H60   = Naaldbos op droge bodem
  H61   = B&S,droge,vdsarme zure bd
  H62   = B&S,droge,vdsarme zw.z.bd
  H63   = B&S,droge,vdsarme bas.bd
  H67   = B&S,droge,matig vdsryke b
  H69   = Bos&strw,droge,vdsryke bd
  P21   = Pion.veg.nat,vdsarme z.bd
  P22   = P.veg.nat,vdsarme zw.z.bd
  P23   = P.veg,nat,vdsarme bas.bd.
  P27   = P.veg,nat,matig vdsryke b
  P28   = P.veg,nat,zeer vdsryke bd
  P40m  = Pion.veg.vocht.st.substr.
  P41   = P.veg.vocht.vdsarme zu.bd
  P42   = P.veg.vocht.vdsarm zw.z.b
  P43   = P.veg.vocht.vdsarm bas.bd
  P47   = P.veg.vocht.matig vdsr.bd
  P47k  = P.veg.vo.mat.vdsryk kalkr
  P48   = P.veg.vocht.zr.vdsryke bd
  P48t  = P.veg.vo.zr.vdsryk betr.b
  P60m  = P.veg.droog stenig subst.
  P61   = P.veg.droge vdsarm zu.bd
  P62   = P.veg.droge vdsarm zw.z.b
  P63   = P.veg.droge vdsarm bas.bd
  P63r  = P.veg.dr.vdsarm ba.ger.bd
  P67   = P.veg.dr.matig vdsryke bd
  P68   = P.veg.dr.zeer vdsryke bd.
  R24   = Ruigte,natte vdsarme bod.
  R27   = Ruigte,nat,matig vdsryk b
  R28   = Ruigte,nat,zr.vdsryke bd.
  R44   = Ruigte,vochtige,vdsarm b.
  R47   = Ruigte,vocht.matig vdsryk
  R48   = Ruigte,vocht.zr.vdsryke b
  R64   = Ruigte,droge vdsarme bod.
  R67   = Ruigte,droge matig vdsryk
  R68   = Ruigte,droge zr,vdsryke b
  V11   = Verl.veg.vdsarm zuur wat.
  V12   = Verl.veg.vdsarm zw.z.wat.
  V17   = Verl.veg.matig vdsryk w.
  V18   = Verl.veg.zeer vdsryk wat.
  V18p  = Verl.veg.polyaproob water
  W11   = Waterveg. vdsarm zuur wa.
  W12   = Waterveg. vdsarm zw.z.wa.
  W12d  = Waterv.vdsarm.zw.z.droogv
  W13   = Waterv.vdsarm basisch wa.
  W17   = Waterv.matig vdsryk water
  W17d  = Waterv.ma.vdsryk droogv.
  W18   = Waterv.zeer vdsryk water
  W18p  = Waterv. polysaproob water
  bG20  = Grasland,brakke natte bd.
  bG40  = Gras,brakke vocht.bodem
  bP20  = Pion.veg.brakke natte bd
  bP40  = P.veg.brakke vocht. bod.
  bP60s = P.veg.brakke,dr.stuiv.bd
  bR20  = Ruigte, brakke natte bd.
  bR40  = Ruigte, brakke vocht. bd.
  bV10  = Verl.veg. in brak water
  bW10  = Watervegetatie in brak w.
  zG20  = Grasland, zilte natte bd.
  zP20  = Pion.veg, zilte natte bd.
  zR20  = Ruigte op zilte natte bd.
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Ecotoop amplitudo
  1 = Smalle amplitudo
  2 = Brede amplitudo

Westhoff kensoort
  01     = Lemnetea
  01A    = Lemnetalia
  01Aa   = Lemnion minoris
  01Aa01 = Lemno-spirodeletum
  01Aa02 = Wolffio-Lemnetum gibbae
  01Aa03 = Lemno-Azolletum filiculo.
  01Aa04 = Azolletum carolianae
  01Aa05 = Riccietum fluitans
  01Aa06 = Sociatie van Lemna minor
  02     = Zosteretea
  02A    = Zosteretalia
  02Aa   = Zosterion
  02Aa01 = Zosteretum marinae
  02Aa02 = Zosteretum marinae steno.
  02Aa03 = Zosteretum noltii
  03     = Ruppietea
  03A    = Ruppietalia
  03Aa   = Ruppion maritimae
  04     = Charetea
  04A    = Charetalia
  05     = Potametea
  05A    = Magnopotametalia
  05Aa   = Magnopotamion
  05Aa01 = Potametum lucentis
  05Aa02 = Potametum pectinato-perf.
  05Ab   = Nymphaeion
  05Ab01 = Nymphoidetum peltatae
  05Ab02 = Potameto-Nupharetum
  05Ab03 = Potametum nodosi
  05B    = Parvopotametalia
  05Ba   = Parvopotamion
  05Ba01 = Najadetum marinae
  05Ba02 = Ceratophylletum submersi
  05Ba03 = Ceratophylletum demersi
  05Ba04 = Potametum obtusifolii
  05Ba05 = Potameton acutifolii
  05Ba06 = Potametum trichoides
  05Ba07 = Potametum friesii
  05Ba08 = Potametum filiformis
  05Ba09 = Ranunculetum circinati
  05Ba10 = Hottonio-Myriophyl.verti.
  05Ba11 = Groenlandietum densae
  05Bb   = Hydrocharition
  05Bb01 = Hydrocharito-Stratiotetum
  05Bb02 = Sociatie van Utric.vulg.
  05Bc   = Callitricho-Batrachion
  05Bc01 = Callitricho-Hottonietum
  05Bc02 = Ranunculetum baudotii
  05Bc03 = Ranunculetum fluitantis
  05Bc04 = Ranunculetum hederacei
  05Bc05 = Ranunculetum peltati
  05C    = Luronio-Potametalia
  05Ca   = Potamion graminei
  05Ca01 = Myriophylletum alternifl.
  05Ca02 = Potametum graminei
  05Ca03 = Gemeensch.v.Spargan.min.
  06     = Littorelletea
  06A    = Littorelletalia
  06Aa   = Littorellion uniflorae
  06Aa01 = Eleocharitetum multicaul.
  06Aa02 = Samolo-Littorelletum
  06Aa03 = Isoeto-Lobelietum
  06Aa04 = Eleocharitetum acicularis
  06Aa05 = Ranunculo-Juncetum bulbo.
  06Aa06 = Pilularietum globulifera
  07     = Asplenietea rupestris
  07A    = Tortulo-Cymbalarietalia
  07Aa   = Parietarion judaicae
  07Aa01 = Asplenio-Parietariet.jud.
  07Aa02 = Asplenio-Cheiranthet.che.
  07Aa03 = Asplenio-Hederetum
  07Ab   = Cymbalario-Asplenion
  07Ab01 = Gem.v.Lin.cymb.& Aspl.tr.
  07Ab02 = Asplenio-Corydaletum lut.
  07Ab03 = Asplenietum trich.-rut.-m
  07Ab04 = Filici-Saginetum
  08     = Thero-Salicornietea
  08A    = Thero-Salicornietalia
  08Aa   = Thero-Salicornion
  08Aa01 = Salicornietum strictae
  09     = Cakiletea maritimae
  09A    = Thero-Suaedetalia
  09Aa   = Thero-Suaedion
  09Aa01 = Suaedetum maritimae
  09Aa02 = Suaedo-Kochietum hirsutae
  09B    = Cakiletalia maritimae
  09Ba   = Atriplicion littoralis
  09Ba01 = Atriplicetum littoralis
  09Bb   = Salsolo-Honkenyion peplo.
  09Bb01 = Atriplicetum sabulosae
  09Bb02 = Sociatie van Cakile mari.
  09Bb03 = Sociatie van Honkenya pe.
  09Bb04 = Sociatie van Beta mariti.
  10     = Isoeto-Nanojuncetea
  10A    = Nanocyperetalia
  10Aa   = Nanocyperion flavescentis
  10Aa01 = Cicendietum filiformis
  10Aa02 = Spergulario-Illecebretum
  10Aa03 = Centaurio-Saginetum moni.
  10Aa04 = Centunculo-Anthocer.punc.
  10Aa05 = Isolepido-Stellarietum
  10Aa06 = Eleocharitetum soloniens.
  10Aa07 = Myosuretum minimi
  11     = Bidentetea tripartiti
  11A    = Bidentetalia tripartiti
  11Aa   = Bidention
  11Aa01 = Polygono-Bidentetum
  11Aa02 = Ranunculo-Rumicetum mari.
  11Aa03 = Leersio-Bidentetum
  11Aa04 = Ludwigietum palustris
  11Ab   = Chenopodion fluviatilis
  11Ab01 = Malachio-Bidentetum fluv.
  11Ab02 = Polygono britt.-Chenop.r.
  11Ab03 = Chenopodietum glauco-rub.
  12     = Chenopodietea
  12A    = Polygono-Chenopodietalia
  12Aa   = Polygono-Chenopodion
  12Aa'  = Eu-Polygono-Chenopodion
  12Aa'' = Panico-Setarion
  12Aa01 = Chrysanthemo-Sperguletum
  12Aa02 = Mercurali-Fumarietum
  12Aa03 = Veronico-Lamietum hybrid.
  12Aa04 = Oxalido-Chenop.polys.sub.
  12Aa05 = Echinochloo-Setarietum
  12Aa98 = Panico-Setarion
  12Aa99 = Eu-polygono-Chenopodion
  12B    = Sisymbrietalia
  12Ba   = Sisymbrion
  12Ba01 = Chenopodio-Urticetum ure.
  12Ba02 = Bromo-Hordeetum murini
  12Ba03 = Bromo-Corispermetum
  12Ba04 = Gem.v.Sisymb.alt.&Bras.n.
  12Ba05 = Melandrio-Berteroetum
  12Ba06 = Blito-Asperuginetum
  12Ba07 = Sileno-Allietum vinealis
  12Ba08 = Agropyro-Convolvul.arven.
  12Bb   = Polygono-Coronopion
  12Bb01 = Coronopo-Matricarietum
  12Bb02 = Sagino-Bryetum argentei
  12Bc   = Helminthion echioidis
  12Bc01 = Medicagini-Toriletum nod.
  12Bd   = Onopordion acanthii
  12Bd01 = Onopordetum acanthii
  12Bd02 = Echio-Verbascetum
  12Bd03 = Melilotetum Albo-officin.
  12Bd04 = Ass.v.Card.nut.&Res.lute.
  13     = Secalietea
  13A    = Aperetalia
  13Aa   = Arnoseridion
  13Aa01 = Teesdalio nudic.-Aenos.m.
  13Ab   = Aphanion
  13Ab01 = Papaveretum argemones
  13Ab02 = Specularietum speculi-ve.
  13B    = Secalietalia
  13Ba   = Caucalidion lappulae
  13Ba01 = Linarietum spuriae
  13Ba02 = Papaveri-Melandrietum no.
  13C    = Lolio-Linetalia
  13Ca   = Lolio-Linion
  14     = Spartinetea
  14A    = Spartinetalia
  14Aa   = Spartinion
  14Aa01 = Spartinetum maritimae
  14Aa02 = Spartinetum townsendii
  15     = Ammophilitea
  15A    = Elymetalia arenarii
  15Aa   = Agropyro-Honkenyion pepl.
  15Aa01 = Euphorbio-Agropyretum ju.
  15Aa02 = Agropyretum boreo-atlant.
  15Ab   = Ammophilion borealis
  15Ab01 = Euphorbio-Ammophiletum
  15Ab02 = Elymo-Ammophiletum
  16     = Plantaginetea majoris
  16A    = Plantaginetalia majoris
  16Aa   = Lolio-Plantaginion
  16Aa01 = Lolio-Plantaginetum
  16Aa02 = Cichorietum intybus
  16Aa03 = Juncetum tenuis
  16Aa04 = Tussilaginetum
  16Ab   = Agropyro-Rumicion crispi
  16Ab01 = Potentillo-Festucetum ar.
  16Ab02 = Rumici-Alopecuretum geni.
  16Ab03 = Junco-Menthetum longifol.
  16Ab04 = Potentillo-Menthetum rot.
  16Ab05 = Gem.v.Scirpus planifolius
  16Ab06 = Gem.v.Agros.stol.&Trif.f.
  16Ab07 = Gem.v.Onin.spin.&Carex d.
  16Ab08 = Poo-Lolietum
  16Ab09 = Ranunculo-Agrost.caninae
  16Ab10 = Caricetum vulpinae
  16Ab11 = Sociatie van Juncus effu.
  17     = Artimisietea vulgaris
  17A    = Artemisietalia vulgaris
  17Aa   = Arction
  17Aa01 = Tanaceto-Artemisietum
  17Aa02 = Balloto-Chenopodietum
  17Aa03 = Urtico-Parietarietum off.
  17Ab   = Galio-Alliarion
  17Ab01 = Alliario-Chaerophyl.tem.
  17Ac   = Aegopodion podagrariae
  17Ac01 = Agropyro rep.-Aegop.poda.
  17B    = Convolvuletalia sepium
  17Ba   = Senecionion fluviatilis
  17Bb   = Angelicon litoralis
  17Bb01 = Althaeo-Calystegiet.sepi.
  17Bb02 = Atriplici-Cirsietum arv.
  17Bb03 = Atriplici-Agropyretum pu.
  17Bb04 = Ass.v.Junc.mar.&Oen.lach.
  17Bb05 = Gem.v.Lepidium latifolium
  17Bc   = Soncho-Euphorbion palust.
  17Bc01 = Soncho-Epilobietum hirsu.
  17Bc02 = Gem.v.Euphorbia palustris
  17Bc03 = Soc.v.Epilobium hirsutum
  18     = Epilobietea angustifolii
  18A    = Epilobietalia angustifol.
  18Aa   = Epilobion angustifolii
  18Aa01 = Epilobio-Senecionet.sylv.
  18Aa02 = Digitali-Epilobietum ang.
  18Ab   = Fragarion vescae
  19     = Phragmitetea
  19A    = Nasturtio-Glycerietalia
  19Aa   = Glycerio-Sparganion
  19Aa01 = Sparganio-Glycerietum fl.
  19Aa02 = Gem.v.Veron.an.-aq.&Pol.h
  19Aa03 = Eleocharito-Hippuridetum
  19Aa04 = Scrophulario-Glycerietum
  19Ab   = Apion nodiflori
  19Ab01 = Scrophulario-Apietum nod.
  19Ab02 = Montio-Apietum nodiflori
  19Ab03 = Ranunculo-Apietum nodifl.
  19Ac   = Cicution virosae
  19Ac01 = Calletum palustris
  19Ac02 = Cicuto-Caricetum pseudoc.
  19B    = Phragmitetalia
  19Ba   = Phragmition (communis)
  19Ba01 = Scirpetum lacustris
  19Ba02 = Typhetum angustifoliae
  19Ba03 = Scirpo-Phragmitetum
  19Ba04 = Typhetum latifoliae
  19Ba05 = Gem.v.Acor.cal.&Iris pse.
  19Ba06 = Soc.v.Equisetum fluviati.
  19Ba07 = Soc.v.Glyceria maxima
  19Ba08 = Thelypterido-Phragmitetum
  19Ba09 = Scirpetum maritimi
  19Ba10 = Scirpetum triquet.et mar.
  19Bb   = Oenanthion aquaticae
  19Bb01 = Rorippo-Oenanthetum aqua.
  19Bb02 = Sparganio-Sagittarietum
  19Bb03 = Butomo-Alismatetum lance.
  19C    = Magnocaricetalia
  19Ca   = Magnocaricion
  19Ca01 = Cladietum marisci
  19Ca02 = Caricetum paniculatae
  19Ca03 = Caricetum hudsonii
  19Ca04 = Caricetum ripariae
  19Ca05 = Caricetum acuto-vesicaria
  19Ca06 = Caricetum appropinquatae
  19Ca07 = Sociatie van Phalaris ar.
  20     = Koelerio-Corynephoretea
  20A    = Corynephoretalia
  20Aa   = Spergulo-Corynephorion
  20Aa01 = Spergulo-Corynephoretum
  20B    = Festuco-Sedetalia
  20Ba   = Thero-Airion
  20Ba01 = Ornithopodo-Corynephoret.
  20Ba02 = Airo-Caricetum arenariae
  20Ba03 = Festuco-Thymetum serpylii
  20Ba04 = Agrostietum tenuis
  20Bb   = Sedo-Cerastion
  20Bb01 = Sedo-Thymetum pulegioides
  20Bb02 = Ass.v.Euph.seg.& E.cypa.
  20Bb03 = Ass.v.Dian.del.& Hern.gl.
  20Bc   = Galio-Koelerion
  20Bc01 = Violo-Corynephoretum
  20Bc02 = Tortulo-Phleetum arenarii
  20Bc03 = Festuco-Galietum maritimi
  20Bc04 = Taraxaco-Galietum mariti.
  20Bc05 = Anthyllido-Trifoliet.sca.
  20Bc06 = Anthyllido-Silenetum nut.
  20C    = Sedo-Scleranthetalia
  20Ca   = Alysso-Sedion
  20Ca01 = Saxifrago-Poetum compres.
  21     = Festuco-Brometea
  21A    = Brometalia
  21Aa   = Mesobromion
  21Aa01 = Koelerio-Gentianetum
  21Aa02 = Medicagini-Avenetum pub.
  22     = Violetea calaminariae
  22A    = Violetalia calaminariae
  22Aa   = Thlaspion calaminaris
  22Aa01 = Violetum calaminariae
  23     = Saginetea maritimae
  23A    = Saginetalia maritimae
  23Aa   = Saginion maritimae
  23Aa01 = Sagino mar.-Cochl.danic.
  24     = Asteretea tripolii
  24A    = Glauco-Puccinellietalia
  24Aa   = Puccinellion maritimae
  24Aa01 = Puccinellietum maritimae
  24Aa02 = Plantagini-Limonietum
  24Aa03 = Halimionetum portulacoid.
  24Ab   = Armerion maritimae
  24Ab01 = Juncetum gerardii
  24Ab02 = Artemisietum maritimae
  24Ab03 = Junco-Caricetum extensae
  24Ab04 = Scirpetum rufi
  24Ac   = Puccinellio-Spergul.sali.
  24Ac01 = Puccinellietum distantis
  24Ac02 = Puccinellietum fascicula.
  24Ac03 = Puccinellietum retroflex.
  24Ad   = Halo-Scirpion
  24Ad01 = Halo-Scirpetum maritimi
  25     = Molinio-Arrhenatheretea
  25A    = Molinietalia
  25Aa   = Calthion palustris
  25Aa01 = Crepido-Juncetum acutifl.
  25Aa02 = Scirpetum sylvatici
  25Aa03 = Senecioni-Brometum racem.
  25Aa04 = Gem.v.Hyp.tet.&Lych.fl-c.
  25Aa05 = Gem.v.Oph.vulg.&Orch.mor.
  25Ab   = Filipendulion
  25Ab01 = Valeriano-Filipenduletum
  25Ac   = Junco (subuliflori)-Moli.
  25Ac01 = Cirsio-Molinietum
  25B    = Arrhenatheretalia
  25Ba   = Arrhenatherion elatioris
  25Ba01 = Arrhenatheretum elatioris
  25Ba02 = Fritillario-Alopec.prate.
  25Ba03 = Lolio-Cynosuretum
  26     = Montio-Cardaminetea
  26A    = Montio-Cardaminetalia
  26Aa   = Cardamino-Montion
  26Aa'  = Montion
  26Aa'' = Cardaminion
  26Aa01 = Philonotido fontanae-Mon.
  26Aa02 = Trichocoleo-Sphagnetum
  26Aa03 = Pell.epiph-Chrys.oppos.
  26Aa04 = Pellio-Conocephaletum
  26Aa98 = Cardaminion
  26Aa99 = Montion
  26Ab   = Cratoneurion
  26Ab01 = Cratoneuro filicini-Card.
  27     = Parvocaricetea
  27A    = Caricetalia nigrae
  27Aa   = Caricion curto-nigrae
  27Aa01 = Caricetum curto-echinatae
  27Aa02 = Caricetum trinervi-nigrae
  27Aa03 = Sphagno-Caricetum lasioc.
  27Aa04 = Pallavicinio-sphagnetum
  27B    = Tofieldietalia
  27Ba   = Caricion davallianae
  27Ba01 = Scorpidio-Caricetum dian.
  27Ba02 = Parnassio-Caricetum puli.
  27Ba03 = Juncetum alpino-articula.
  27Ba04 = Parnassio-Juncetum atric.
  27Ba05 = Junco baltici-Schoen.nig.
  27Ba06 = Ophioglosso-Calamag.epig.
  27Ba07 = Scorpidio-utricularietum
  28     = Scheuchzerietea
  28A    = Scheuchzerietalia palust.
  28Aa   = Rhynchosporion albae
  28Aa01 = Sphagno-rhynchosp.albae
  28Aa02 = Scheuchzerietum
  28Aa03 = Con.v.Carex rostr.& Spha.
  28Aa04 = Con.v.Carex las.& Sphagn.
  28Aa05 = Soc.v.Eriop.aug.& Sp.api.
  28Aa06 = Soc.v.Mol.coer.& Spag.cu.
  28Aa07 = Soc.v.Spagnum cuspidatum
  28Aa08 = Sphagno-Sparganietum ang.
  29     = Oxycocco-Sphagnetea
  29A    = Ericetalia tetralicis
  29Aa   = Ericion tetralicis
  29Aa01 = Lycopodio-Rhynch.albo-fu.
  29Aa02 = Ericetum tetralicis
  29Aa03 = Empetro-Ericetum
  29B    = Sphagnetalia magellanici
  29Ba   = Erico-Sphagnion
  29Ba01 = Erico-Sphagnetum magella.
  29Ba02 = Sphagnetum palustri-papi.
  29Bb   = Sphagnion fusci
  29Bb01 = Empetro-Sphagnetum rubel.
  30     = Nardo-Callunetea
  30A    = Nardetalia
  30Aa   = Violion caninae
  30Aa01 = Nardo-Gentianetum pneumo.
  30Aa02 = Botrychio-Polygaletum
  30Aa03 = Hyperico maculatae-Polyg.
  30B    = Vaccinio-Genistetalia
  30Ba   = Calluno-Genistion pilosae
  30Ba01 = Genisto pilosae-Callunet.
  30Ba02 = Empetro-Genistetum tinct.
  30Bb   = Empetrion nigrae
  30Bb01 = Polypodio-Empetretum
  30Bb02 = Pyrolo-salicetum
  31     = Trifolio-Geranietea sang.
  31A    = Origanetalia vulgaris
  31Aa   = Trifolion medii
  31Aa01 = Trifolio medii-Agrimonie.
  31Aa02 = Inulo-Polygonatetum odor.
  32     = Franguletea
  32A    = Salicetalia auritae
  32Aa   = Salicion cinereae
  32Aa01 = Myricetum gale
  32Aa02 = Frangulo-Salicetum aurit.
  32Aa03 = Alno-Salicetum cinereae
  32Aa04 = Salicetum pentandro-cine.
  32Aa05 = Salicetum pentandro-aren.
  33     = Salicetea purpureae
  33A    = Salicetalia purpureae
  33Aa   = Salicion albae
  33Aa01 = Salicetum triandro-vimin.
  33Aa02 = Salicetum arenario-purpu.
  33Aa03 = Salicetum albo-fragilis
  34     = Rhamno-Prunetea
  34A    = Prunetalia spinosae
  34Aa   = Rubion subatlanticum
  34Aa01 = Carpino-Prunetum spinosae
  34Aa02 = Sambuco-Prunetum spinosae
  34Ab   = Berberidion
  34Ab01 = Hippophao-Ligustretum
  34Ab02 = Hippophao-Sambucetum
  34Ab03 = Ulmo-Clematidetum
  34Ab04 = Orchio-Cornetum
  34Ab05 = Solano-Rubetum ulmifolii
  34Ab97 = Ranunculo-Berberidion
  34Ab98 = Carpino-Berberidion
  34Ab99 = Sambuco-Berberidion
  34Ac   = Salicion arenariae
  34Ac01 = Polypodio-Salicetum
  34Ac02 = Thalictro-Salicetum
  34Ac03 = Squarroso-Juniperetum
  34B    = Sambucetalia
  34Ba   = Sambuco-Salicion capreae
  34Bb   = Lonicero-Rubion sylvatici
  35     = Alnetea glutinosae
  35A    = Alnetalia glutinosae
  35Aa   = Alnion glutinosae
  35Aa01 = Carici elongatae-Alnetum
  35Aa02 = Carici laevigatae-Alnetum
  36     = Vaccinio-Piceetea
  36A    = Vaccinio-Piceetalia
  36Aa   = Dicrano-Pinion
  36Aa01 = Leucobryo-Pinetum
  36Aa02 = Dicrano-Juniperetum
  36Ab   = Betulion pubescentis
  36Ab01 = Betuletum pubescentis
  37     = Quercetea robori-petraeae
  37A    = Quercetalia robori-petre.
  37Aa   = Quercion robori-petreae
  37Aa01 = Querco roboris-Betuletum
  37Aa02 = Fago-Quercetum
  37Aa03 = Convallario-Quercetum du.
  38     = Querco-Fagetea
  38A    = Fagetalia sylvaticae
  38Aa   = Alno-Padion
  38Aa01 = Carici remotae-Fraxinetum
  38Aa02 = Cons.v.Carex rem.&Pop.ni.
  38Aa03 = Pruno-Fraxinetum
  38Aa04 = Macrophorbio-Alnetum
  38Aa05 = Violo odoratae-Ulmetum
  38Aa06 = Fraxino-Ulmetum
  38Aa07 = Anthrisco-Fraxinetum
  38Aa08 = Crataego-Betuletum
  38Aa98 = Ulmion carpinifoliae
  38Aa99 = Circaeo-Alnion
  38Ab   = Carpinion betuli
  38Ab01 = Stellario-Carpinetum

  Westhoff, V. & A.J. den Held, 1975. Plantengemeenschappen in Nederland. Zutphen.

Bestuiving
  A  = Apogaam / Apomictisch
  H  = Waterbestuiving
  I  = Insektenbestuiving
  I* = Hym.+Dip.+Lep.+Col.-best.
  I1 = Hym.+Dip.+ Lep.-bestuiv.
  I2 = Hym.+Dip.+ Col.-bestuiv.
  IC = Coleoptera-bestuiving
  ID = Diptera-bestuiving
  IH = Hymenoptera-bestuiving
  IL = Lepidoptera-bestuiving
  K  = Cleistogaam
  M  = Mollusca-bestuiving
  N  = Geen bloemvorming in NL
  O  = Vogelbestuiving
  W  = Windbestuiving

Groeivorm simpel
  bo = Boom
  dw = Dwergstruik
  ep = Epiphyt
  gr = Grasachtige plant
  kr = Kruidachtige plant
  lh = Houtige liaan
  lk = Kruidachtige liaan
  st = Struik

Stekels & Dorens
  b  = Stekels/Dorens aan blad
  c  = St./D.aan steng.,bl.,vr.
  s  = Stekels/Dor.aan stengel
  s- = St./Dor.mogelyk afwezig
  v  = Stekels/Dorens aan vrucht

Bladseizoen
  A = Groenblijvend
  V = Voorzomergroen
  W = Overwinterend groen
  Z = Zomergroen

Jong:
1 lijnvormig 10B<L
2 lancetvormig 3B<L<10B
3 langwerpig 2B<L<3B
4 (bijna) rond B<L<2B
5 handvormig (al of niet samengesteld)
6 veervormig ingesneden
7 veervormig samengesteld

Worteldiepte
  1 = Max. worteld. tot 10 cm
  2 = Max. worteld. tot 20 cm
  3 = Max. worteld. tot 50 cm
  4 = Max. worteld. tot 100 cm
  5 = Max. worteld. > 100 cm

Jong:
Worteldiepte

  1 = Max. worteld. tot 10 cm
  2 = Max. worteld. tot 20 cm
  3 = Max. worteld. tot 50 cm
  4 = Max. worteld. tot 100 cm
  5 = Max. worteld. > 100 cm

Verdeling geslacht bloem
  A = Eenslachtig, eenhuizig
  B = Eenslachtig, tweehuizig
  C = Tweeslachtig
  D = Polygaam
  E = Sporenplant

Bloemkleur
  A = Wit
  B = Bruin
  C = Blauw
  F = Geel
  G = Grijs
  H = Kleurloos
  M = Veelkleurig
  N = Zwart
  O = Bloemdek ontbreekt
  P = Paars,violet,purper,lila
  R = Rood, rose
  U = Oranje
  V = Groen

Bloemkleur
  A = Wit
  B = Bruin
  C = Blauw
  F = Geel
  G = Grijs
  H = Kleurloos
  M = Veelkleurig
  N = Zwart
  O = Bloemdek ontbreekt
  P = Paars,violet,purper,lila
  R = Rood, rose
  U = Oranje
  V = Groen

Vruchttype
  11 = Sporen
  21 = Kegel
  22 = Kegelbes
  31 = Graanvrucht
  32 = Eenz. dopvrucht of noot
  33 = Eenzadig, openspringend
  41 = Splitvrucht
  42 = Kluisvrucht
  43 = Doosvrucht
  51 = Bes
  52 = Steenvrucht
  53 = Pitvrucht
  54 = Citroenvrucht
  55 = Komkommervrucht
  61 = Droge schijnvrucht
  62 = Vlezige schijnvrucht

Vruchtkleur
  a = Wit
  b = Bruin
  c = Blauw
  f = Geel
  m = Kleur variabel
  n = Zwart
  o = Onopvallend
  p = Paars
  r = Rood, roze
  u = Oranje
  v = Groen
  y = Zilverachtig
  z = Geen vruchtvorming in NL

Zaadvorm
  1  = Geen speciale structuren
  10 = Elaiosoom
  11 = Los fijnmazig netzakje
  2  = Geocarpie
  3  = Actief uitwerpen
  4  = Noten of vlezige vruchten
  5  = Klierharen
  6  = Haken of stekels
  7  = Blazen
  8  = Haren of veren
  9  = Vleugels

Levensduur
  1 = 1 jarig
  2 = 2 jarig
  3 = 3 jarig
  4 = 4 jarig
  6 = Overblijvend
  7 = Houtig
  8 = Winterannuel

Kiemtijd
  01 = Direct
  02 = Vertraagd
  03 = Het jaar rond
  11 = Vroege voorjaar
  12 = Voorjaar
  13 = Late voorjaar
  21 = Vroege zomer
  22 = Zomer
  23 = Late zomer
  24 = Tweede zomer
  31 = Vroege herfst
  32 = Herfst
  33 = Late herfst
  34 = Tweede herfst
  35 = Derde herfst
  41 = Vroege winter
  42 = Winter
  43 = Late winter
  44 = Tweede winter
  45 = Derde winter
  51 = Maart
  52 = April
  53 = Mei
  54 = Juni
  55 = Juli
  56 = Augustus
  57 = September
  58 = Oktober
  59 = November
  60 = December
  61 = Januari
  62 = Februari

Afhankelijkheid grondwater
  1 = Hydrofyt
  2 = Natte freatofyt(obligaat)
  3 = Vochtige freatofyt (obl.)
  4 = Vochtige freatofyt (fac.)
  5 = Plaatselijke freatofyt
  6 = Kalk-afreatofyten
  7 = Afreatofyt
  8 = Zoutplant
  9 = Duinfreatofyt

Stroming
  0 = Onbekend
  1 = Stilstaand water
  2 = Langzaam stromend water
  3 = (Matig) stromend water
  4 = Snel stromend water
  5 = Zeer snel stromend water
  9 = Niet van toepassing

Stroming
  0 = Onbekend
  1 = Stilstaand water
  2 = Langzaam stromend water
  3 = (Matig) stromend water
  4 = Snel stromend water
  5 = Zeer snel stromend water
  9 = Niet van toepassing

Vocht
  1 = Aquatisch
  2 = Nat
  3 = Vochtig
  4 = Droog

Vocht
  1 = Aquatisch
  2 = Nat
  3 = Vochtig
  4 = Droog

Voedselrijkdom
  1 = Voedselarm
  2 = Matig voedselrijk
  3 = Zeer voedselrijk
  x = Indifferent

  Runhaar, H., C.L.G. Groen, R. van der Meijden & R.A.M. Stevers, 1987. Een nieuwe indeling in ecologische groepen binnen de Nederlandse flora. Gorteria 12 (11/12), 276-359.

Voedselrijkdom
  1 = Voedselarm
  2 = Matig voedselrijk
  3 = Zeer voedselrijk
  x = Indifferent

  Runhaar, H., C.L.G. Groen, R. van der Meijden & R.A.M. Stevers, 1987. Een nieuwe indeling in ecologische groepen binnen de Nederlandse flora. Gorteria 12 (11/12), 276-359.

Zuurgraad
  1 = Zuur
  2 = Zwak zuur
  3 = Basisch
  x = Indifferent

Runhaar, H., C.L.G. Groen, R. van der Meijden & R.A.M. Stevers, 1987. Een nieuwe indeling in ecologische groepen binnen de Nederlandse flora. Gorteria 12 (11/12), 276-359.

Zoutindicatie
  0 = Zoet
  1 = Zwak brak
  2 = Brak
  3 = Sterk brak
  4 = Zout

Zoutindicatie
  0 = Zoet
  1 = Zwak brak
  2 = Brak
  3 = Sterk brak
  4 = Zout

Zinkindicatie
  0 = Niet op zinkhoudend.bodem
  1 = Ook op zinkhoudende bodem
  2 = Alleen op zinkhoud. bodem

  Pool, D.W.J., 1983. De Zinkflora van het Geuldal. K.N.N.V., Wet. Med. 76, 63-68. Hoogwoud.  

  Weeda, E.J., 1985, 1987, 1988 & 1991. Nederlandse oecologische flora, wilde planten en hun relaties, deel 1, 2, 3 en 4. Amsterdam.

Licht
  HS = Halfschaduw
  L  = Licht
  LS = Lichte schaduw
  S  = Schaduw
  VL = Volle zon
  VS = Volle schaduw

Flora Neerlandica I & IV. Koninklijke Nederlandse Botanische Vereniging,
    Leiden, 1956/1981.

  Landwehr, J. & C. Sipkes, 1974. Wildeplantentuinen. I.V.N., Amsterdam.

  Fitter, A. & D. Attenborough ,1987. Wilde bloemen. Zutphen.

  Weeda, E.J., 1985, 1987, 1988 & 1991. Nederlandse oecologische flora,
    wilde planten en hun relaties, deel 1, 2, 3 en 4. Amsterdam.  

  en diverse andere bronnen

Jong:
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  LS = Lichte schaduw
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  VS = Volle schaduw
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  Landwehr, J. & C. Sipkes, 1974. Wildeplantentuinen. I.V.N., Amsterdam.

  Fitter, A. & D. Attenborough ,1987. Wilde bloemen. Zutphen.

  Weeda, E.J., 1985, 1987, 1988 & 1991. Nederlandse oecologische flora,
    wilde planten en hun relaties, deel 1, 2, 3 en 4. Amsterdam.  

  en diverse andere bronnen



HOGERE PLANTEN

		Scutellaria columnae		Scutellaria columnae

		Anacamptis pyramidalis		Anacamptis pyramidalis

		Vaccaria hispanica		Vaccaria hispanica

		Verbascum blattaria		Verbascum blattaria

		Campanula persicifolia		Campanula persicifolia

		Rhinanthus alectorolophus		Rhinanthus alectorolophus

		Daphne mezereum		Daphne mezereum

		Pentaglottis sempervirens		Pentaglottis sempervirens

		Catapodium rigidum		Catapodium rigidum

		Aquilegia vulgaris		Aquilegia vulgaris

		Geranium rotundifolium		Geranium rotundifolium

		Anthemis tinctoria		Anthemis tinctoria

		Petrorhagia prolifera		Petrorhagia prolifera

		Scilla non-scripta		Scilla non-scripta

		Crocus tommasinianus		Crocus tommasinianus

		Eragrostis pilosa		Eragrostis pilosa

		Allium schoenoprasum		Allium schoenoprasum

		Ophrys apifera		Ophrys apifera

		Leucojum aestivum		Leucojum aestivum

		Claytonia sibirica		Claytonia sibirica

		Zannichellia palustris subsp. palustris		Zannichellia palustris subsp. palustris

		Linaria repens		Linaria repens

		Geranium phaeum		Geranium phaeum

		Barbarea intermedia		Barbarea intermedia

		Campanula trachelium		Campanula trachelium

		Leucojum vernum		Leucojum vernum

		Malva alcea		Malva alcea

		Portulaca oleracea		Portulaca oleracea

		Primula vulgaris		Primula vulgaris

		Arum italicum		Arum italicum

		Scilla siehei		Scilla siehei

		Erigeron annuus		Erigeron annuus

		Scilla siberica		Scilla siberica

		Borago officinalis		Borago officinalis

		Chenopodium murale		Chenopodium murale

		Mahonia aquifolium		Mahonia aquifolium

		Amaranthus albus		Amaranthus albus

		Silene conica		Silene conica

		Fritillaria meleagris		Fritillaria meleagris

		Agrimonia procera		Agrimonia procera

		Leonurus cardiaca		Leonurus cardiaca

		Senecio inaequidens		Senecio inaequidens

		Primula veris		Primula veris

		Rosa pimpinellifolia		Rosa pimpinellifolia

		Tragopogon porrifolius		Tragopogon porrifolius

		Lathyrus latifolius		Lathyrus latifolius

		Euphorbia lathyrus		Euphorbia lathyrus

		Senecio fluviatilis		Senecio fluviatilis

		Anchusa officinalis		Anchusa officinalis

		Sisymbrium orientale		Sisymbrium orientale

		Pseudofumaria lutea		Pseudofumaria lutea

		Allium ursinum		Allium ursinum

		Pulmonaria officinalis		Pulmonaria officinalis

		Solanum nigrum subsp. schultesii		Solanum nigrum subsp. schultesii

		Artemisia absinthium		Artemisia absinthium

		Muscari botryoides		Muscari botryoides

		Lysimachia punctata		Lysimachia punctata

		Crepis vesicaria (subsp. taraxacifolia)		Crepis vesicaria (subsp. taraxacifolia)

		Eranthis hyemalis		Eranthis hyemalis

		Agrostemma githago		Agrostemma githago

		Verbascum phlomoides		Verbascum phlomoides

		Geranium pratense		Geranium pratense

		Asplenium scolopendrium		Asplenium scolopendrium

		Lamium maculatum		Lamium maculatum

		Asplenium trichomanes		Asplenium trichomanes

		Campanula rapunculoides		Campanula rapunculoides

		Conium maculatum		Conium maculatum

		Myosotis sylvatica		Myosotis sylvatica

		Geranium pyrenaicum		Geranium pyrenaicum

		Gnaphalium luteo-album		Gnaphalium luteo-album

		Origanum vulgare		Origanum vulgare

		Campanula rapunculus		Campanula rapunculus

		Galium odoratum		Galium odoratum

		Juncus ambiguus		Juncus ambiguus

		Anthyllis vulneraria		Anthyllis vulneraria

		Amaranthus blitum		Amaranthus blitum

		Hieracium aurantiacum		Hieracium aurantiacum

		Elytrigia juncea (subsp. boreoatlantica)		Elytrigia juncea (subsp. boreoatlantica)

		Sanguisorba minor		Sanguisorba minor

		Apium graveolens		Apium graveolens

		Corispermum intermedium		Corispermum intermedium

		Setaria pumila		Setaria pumila

		Sedum album		Sedum album

		Euphorbia exigua		Euphorbia exigua

		Aphanes inexpectata		Aphanes inexpectata

		Equisetum x litorale		Equisetum x litorale

		Clematis vitalba		Clematis vitalba

		Herniaria glabra		Herniaria glabra

		Berteroa incana		Berteroa incana

		Arum maculatum		Arum maculatum

		Sagina apetala		Sagina apetala

		Dactylorhiza incarnata		Dactylorhiza incarnata

		Anthriscus caucalis		Anthriscus caucalis

		Epipactis palustris		Epipactis palustris

		Cochlearia danica		Cochlearia danica

		Lamiastrum galeobdolon cv. 'Florentinum'		Lamiastrum galeobdolon cv. 'Florentinum'

		Myosotis ramosissima		Myosotis ramosissima

		Armoracia rusticana		Armoracia rusticana

		Symphoricarpos albus		Symphoricarpos albus

		Lepidium ruderale		Lepidium ruderale

		Onopordum acanthium		Onopordum acanthium

		Ononis repens subsp. repens		Ononis repens subsp. repens

		Apium nodiflorum		Apium nodiflorum

		Wolffia arrhiza		Wolffia arrhiza

		Mycelis muralis		Mycelis muralis

		Corydalis solida		Corydalis solida

		Verbascum densiflorum		Verbascum densiflorum

		Bromus racemosus		Bromus racemosus

		Verbena officinalis		Verbena officinalis

		Vinca minor		Vinca minor

		Silene vulgaris		Silene vulgaris

		Vicia villosa		Vicia villosa

		Heracleum mantegazzianum		Heracleum mantegazzianum

		Myriophyllum verticillatum		Myriophyllum verticillatum

		Phleum arenarium		Phleum arenarium

		Bidens connata		Bidens connata

		Lathyrus tuberosus		Lathyrus tuberosus

		Diplotaxis muralis		Diplotaxis muralis

		Reseda luteola		Reseda luteola

		Anisantha tectorum		Anisantha tectorum

		Azolla filiculoides		Azolla filiculoides

		Verbascum nigrum		Verbascum nigrum

		Angelica archangelica		Angelica archangelica

		Persicaria bistorta		Persicaria bistorta

		Centaurium erythraea		Centaurium erythraea

		Veronica polita		Veronica polita

		Briza media		Briza media

		Datura stramonium		Datura stramonium

		Stachys arvensis		Stachys arvensis

		Descurainia sophia		Descurainia sophia

		Ballota nigra subsp. foetida		Ballota nigra subsp. foetida

		Impatiens glandulifera		Impatiens glandulifera

		Lotus glaber		Lotus glaber

		Mentha x rotundifolia		Mentha x rotundifolia

		Catabrosa aquatica		Catabrosa aquatica

		Erucastrum gallicum		Erucastrum gallicum

		Poa compressa		Poa compressa

		Digitaria sanguinalis		Digitaria sanguinalis

		Hippuris vulgaris		Hippuris vulgaris

		Juncus subnodulosus		Juncus subnodulosus

		Rapistrum rugosum		Rapistrum rugosum

		Circaea lutetiana		Circaea lutetiana

		Galanthus nivalis		Galanthus nivalis

		Plantago coronopus		Plantago coronopus

		Malva moschata		Malva moschata

		Coronopus didymus		Coronopus didymus

		Viola tricolor		Viola tricolor

		Listera ovata		Listera ovata

		Cymbalaria muralis		Cymbalaria muralis

		Dipsacus fullonum		Dipsacus fullonum

		Thelypteris palustris		Thelypteris palustris

		Dactylorhiza maculata		Dactylorhiza maculata

		Ranunculus sardous		Ranunculus sardous

		Barbarea vulgaris		Barbarea vulgaris

		Galeopsis speciosa		Galeopsis speciosa

		Chaenorhinum minus		Chaenorhinum minus

		Epilobium roseum		Epilobium roseum

		Picris hieracioides		Picris hieracioides

		Lamium hybridum		Lamium hybridum

		Menyanthes trifoliata		Menyanthes trifoliata

		Bryonia dioica		Bryonia dioica

		Lactuca serriola		Lactuca serriola

		Impatiens parviflora		Impatiens parviflora

		Vicia tetrasperma subsp. tetrasperma		Vicia tetrasperma subsp. tetrasperma

		Echium vulgare		Echium vulgare

		Amaranthus retroflexus		Amaranthus retroflexus

		Vulpia myuros		Vulpia myuros

		Fragaria vesca		Fragaria vesca

		Stratiotes aloides		Stratiotes aloides

		Valerianella locusta		Valerianella locusta

		Viola odorata		Viola odorata

		Erigeron acer		Erigeron acer

		Veronica filiformis		Veronica filiformis

		Alisma lanceolatum		Alisma lanceolatum

		Anthemis arvensis		Anthemis arvensis

		Melilotus altissimus		Melilotus altissimus

		Trisetum flavescens		Trisetum flavescens

		Carum carvi		Carum carvi

		Nymphoides peltata		Nymphoides peltata

		Crepis biennis		Crepis biennis

		Aster tripolium		Aster tripolium

		Triglochin palustris		Triglochin palustris

		Convallaria majalis		Convallaria majalis

		Juncus compressus		Juncus compressus

		Diplotaxis tenuifolia		Diplotaxis tenuifolia

		Festuca gigantea		Festuca gigantea

		Claytonia perfoliata		Claytonia perfoliata

		Fallopia dumetorum		Fallopia dumetorum

		Hordeum secalinum		Hordeum secalinum

		Cichorium intybus		Cichorium intybus

		Tanacetum parthenium		Tanacetum parthenium

		Chrysanthemum segetum		Chrysanthemum segetum

		Saponaria officinalis		Saponaria officinalis

		Cardamine flexuosa		Cardamine flexuosa

		Asplenium ruta-muraria		Asplenium ruta-muraria

		Ribes nigrum		Ribes nigrum

		Verbascum thapsus		Verbascum thapsus

		Sisymbrium altissimum		Sisymbrium altissimum

		Rumex maritimus		Rumex maritimus

		Reseda lutea		Reseda lutea

		Bidens frondosa		Bidens frondosa

		Chenopodium glaucum		Chenopodium glaucum

		Schoenoplectus tabernaemontani		Schoenoplectus tabernaemontani

		Anchusa arvensis		Anchusa arvensis

		Myosotis discolor		Myosotis discolor

		Rumex palustris		Rumex palustris

		Juncus inflexus		Juncus inflexus

		Brassica nigra		Brassica nigra

		Aira caryophyllea		Aira caryophyllea

		Medicago sativa		Medicago sativa

		Pulicaria dysenterica		Pulicaria dysenterica

		Veronica agrestis		Veronica agrestis

		Myriophyllum spicatum		Myriophyllum spicatum

		Malus sylvestris		Malus sylvestris

		Alopecurus myosuroides		Alopecurus myosuroides

		Stellaria aquatica		Stellaria aquatica

		Vicia sepium		Vicia sepium

		Digitalis purpurea		Digitalis purpurea

		Galeopsis bifida		Galeopsis bifida

		Veronica beccabunga		Veronica beccabunga

		Avena fatua		Avena fatua

		Ajuga reptans		Ajuga reptans

		Coronopus squamatus		Coronopus squamatus

		Solidago gigantea		Solidago gigantea

		Epilobium ciliatum		Epilobium ciliatum

		Ranunculus circinatus		Ranunculus circinatus

		Torilis japonica		Torilis japonica

		Petasites hybridus		Petasites hybridus

		Polypodium vulgare + Polypodium interjectum		Polypodium vulgare + Polypodium interjectum

		Carex paniculata		Carex paniculata

		Rhinanthus angustifolius		Rhinanthus angustifolius

		Fallopia japonica		Fallopia japonica

		Stachys sylvatica		Stachys sylvatica

		Anagallis arvensis subsp. arvensis		Anagallis arvensis subsp. arvensis

		Melilotus officinalis		Melilotus officinalis

		Bidens cernua		Bidens cernua

		Veronica catenata		Veronica catenata

		Nymphaea alba		Nymphaea alba

		Trifolium campestre		Trifolium campestre

		Malva sylvestris		Malva sylvestris

		Elodea canadensis		Elodea canadensis

		Tephroseris palustris		Tephroseris palustris

		Ornithogalum umbellatum		Ornithogalum umbellatum

		Epipactis helleborine		Epipactis helleborine

		Juncus tenuis		Juncus tenuis

		Epilobium montanum		Epilobium montanum

		Melilotus albus		Melilotus albus

		Schoenoplectus lacustris		Schoenoplectus lacustris

		Malva neglecta		Malva neglecta

		Thalictrum flavum		Thalictrum flavum

		Trifolium arvense		Trifolium arvense

		Oenanthe fistulosa		Oenanthe fistulosa

		Ribes rubrum		Ribes rubrum

		Aethusa cynapium		Aethusa cynapium

		Acorus calamus		Acorus calamus

		Hydrocharis morsus-ranae		Hydrocharis morsus-ranae

		Butomus umbellatus		Butomus umbellatus

		Hypericum tetrapterum		Hypericum tetrapterum

		Carex pseudocyperus		Carex pseudocyperus

		Chenopodium ficifolium		Chenopodium ficifolium

		Fumaria officinalis		Fumaria officinalis

		Senecio viscosus		Senecio viscosus

		Centaurea cyanus		Centaurea cyanus

		Aira praecox		Aira praecox

		Sium latifolium		Sium latifolium

		Galinsoga quadriradiata		Galinsoga quadriradiata

		Bolboschoenus maritimus		Bolboschoenus maritimus

		Persicaria mitis		Persicaria mitis

		Sagittaria sagittifolia		Sagittaria sagittifolia

		Lamium amplexicaule		Lamium amplexicaule

		Carex ovalis		Carex ovalis

		Carex acutiformis		Carex acutiformis

		Carex arenaria		Carex arenaria

		Veronica persica		Veronica persica

		Spirodela polyrhiza		Spirodela polyrhiza

		Epilobium tetragonum		Epilobium tetragonum

		Geum urbanum		Geum urbanum

		Calamagrostis epigejos		Calamagrostis epigejos

		Erysimum cheiranthoides		Erysimum cheiranthoides

		Oxalis fontana		Oxalis fontana

		Euphorbia peplus		Euphorbia peplus

		Alliaria petiolata		Alliaria petiolata

		Hieracium laevigatum		Hieracium laevigatum

		Potamogeton crispus		Potamogeton crispus

		Senecio sylvaticus		Senecio sylvaticus

		Peucedanum palustre		Peucedanum palustre

		Geranium robertianum		Geranium robertianum

		Nuphar lutea		Nuphar lutea

		Pastinaca sativa		Pastinaca sativa

		Raphanus raphanistrum		Raphanus raphanistrum

		Caltha palustris subsp. palustris		Caltha palustris subsp. palustris

		Anisantha sterilis		Anisantha sterilis

		Chelidonium majus		Chelidonium majus

		Carduus crispus		Carduus crispus

		Carex otrubae		Carex otrubae

		Carex riparia		Carex riparia

		Vicia hirsuta		Vicia hirsuta

		Rubus caesius		Rubus caesius

		Senecio jacobaea		Senecio jacobaea

		Echinochloa crus-galli		Echinochloa crus-galli

		Lemna gibba		Lemna gibba

		Carex acuta		Carex acuta

		Ceratophyllum demersum		Ceratophyllum demersum

		Galinsoga parviflora		Galinsoga parviflora

		Berula erecta		Berula erecta

		Papaver dubium		Papaver dubium

		Carex disticha		Carex disticha

		Silene dioica		Silene dioica

		Chenopodium polyspermum		Chenopodium polyspermum

		Achillea ptarmica		Achillea ptarmica

		Veronica serpyllifolia		Veronica serpyllifolia

		Apera spica-venti		Apera spica-venti

		Allium vineale		Allium vineale

		Deschampsia cespitosa		Deschampsia cespitosa

		Dryopteris filix-mas		Dryopteris filix-mas

		Scrophularia nodosa		Scrophularia nodosa

		Hordeum murinum		Hordeum murinum

		Leontodon saxatilis		Leontodon saxatilis

		Hydrocotyle vulgaris		Hydrocotyle vulgaris

		Trifolium hybridum		Trifolium hybridum

		Papaver rhoeas		Papaver rhoeas

		Geranium dissectum		Geranium dissectum

		Mentha arvensis		Mentha arvensis

		Potamogeton natans		Potamogeton natans

		Euphorbia helioscopia		Euphorbia helioscopia

		Veronica hederifolia		Veronica hederifolia

		Humulus lupulus		Humulus lupulus

		Cerastium glomeratum		Cerastium glomeratum

		Elodea nuttallii		Elodea nuttallii

		Viola arvensis		Viola arvensis

		Equisetum fluviatile		Equisetum fluviatile

		Juncus conglomeratus		Juncus conglomeratus

		Hedera helix		Hedera helix

		Sinapis arvensis		Sinapis arvensis

		Cynosurus cristatus		Cynosurus cristatus

		Lonicera periclymenum		Lonicera periclymenum

		Chenopodium rubrum		Chenopodium rubrum

		Rumex conglomeratus		Rumex conglomeratus

		Potentilla reptans		Potentilla reptans

		Potamogeton pectinatus		Potamogeton pectinatus

		Typha angustifolia		Typha angustifolia

		Leucanthemum vulgare		Leucanthemum vulgare

		Centaurea jacea		Centaurea jacea

		Lemna trisulca		Lemna trisulca

		Thlaspi arvense		Thlaspi arvense

		Arabidopsis thaliana		Arabidopsis thaliana

		Daucus carota		Daucus carota

		Rorippa sylvestris		Rorippa sylvestris

		Oenanthe aquatica		Oenanthe aquatica

		Scutellaria galericulata		Scutellaria galericulata

		Lolium multiflorum		Lolium multiflorum

		Silene latifolia (subsp. alba)		Silene latifolia (subsp. alba)

		Cerastium semidecandrum		Cerastium semidecandrum

		Filipendula ulmaria		Filipendula ulmaria

		Convolvulus arvensis		Convolvulus arvensis

		Geranium pusillum		Geranium pusillum

		Galium mollugo		Galium mollugo

		Callitriche		Callitriche

		Veronica chamaedrys		Veronica chamaedrys

		Lathyrus pratensis		Lathyrus pratensis

		Lychnis flos-cuculi		Lychnis flos-cuculi

		Atriplex patula		Atriplex patula

		Gnaphalium uliginosum		Gnaphalium uliginosum

		Persicaria hydropiper		Persicaria hydropiper

		Sedum acre		Sedum acre

		Bidens tripartita		Bidens tripartita

		Erophila verna		Erophila verna

		Equisetum palustre		Equisetum palustre

		Lysimachia nummularia		Lysimachia nummularia

		Lotus corniculatus var. corniculatus		Lotus corniculatus var. corniculatus

		Lotus pedunculatus		Lotus pedunculatus

		Medicago lupulina		Medicago lupulina

		Tanacetum vulgare		Tanacetum vulgare

		Epilobium parviflorum		Epilobium parviflorum

		Hypericum perforatum		Hypericum perforatum

		Eupatorium cannabinum		Eupatorium cannabinum

		Rorippa amphibia		Rorippa amphibia

		Lysimachia vulgaris		Lysimachia vulgaris

		Festuca arundinacea		Festuca arundinacea

		Rumex hydrolapathum		Rumex hydrolapathum

		Lapsana communis		Lapsana communis

		Lythrum salicaria		Lythrum salicaria

		Conyza canadensis		Conyza canadensis

		Myosotis arvensis		Myosotis arvensis

		Carex hirta		Carex hirta

		Atriplex prostrata		Atriplex prostrata

		Ranunculus ficaria subsp. bulbilifer		Ranunculus ficaria subsp. bulbilifer

		Galeopsis tetrahit		Galeopsis tetrahit

		Urtica urens		Urtica urens

		Festuca pratensis		Festuca pratensis

		Lamium purpureum		Lamium purpureum

		Rorippa palustris		Rorippa palustris

		Prunella vulgaris		Prunella vulgaris

		Galium palustre		Galium palustre

		Cardamine hirsuta		Cardamine hirsuta

		Juncus articulatus		Juncus articulatus

		Crepis capillaris		Crepis capillaris

		Valeriana officinalis		Valeriana officinalis

		Stachys palustris		Stachys palustris

		Alopecurus pratensis		Alopecurus pratensis

		Sonchus oleraceus		Sonchus oleraceus

		Alopecurus geniculatus		Alopecurus geniculatus

		Veronica arvensis		Veronica arvensis

		Glyceria maxima		Glyceria maxima

		Arrhenatherum elatius		Arrhenatherum elatius

		Symphytum officinale		Symphytum officinale

		Angelica sylvestris		Angelica sylvestris

		Geranium molle		Geranium molle

		Sonchus arvensis		Sonchus arvensis

		Mentha aquatica		Mentha aquatica

		Heracleum sphondylium		Heracleum sphondylium

		Lycopus europaeus		Lycopus europaeus

		Persicaria lapathifolia		Persicaria lapathifolia

		Juncus effusus		Juncus effusus

		Typha latifolia		Typha latifolia

		Iris pseudacorus		Iris pseudacorus

		Alisma plantago-aquatica		Alisma plantago-aquatica

		Tripleurospermum maritimum		Tripleurospermum maritimum

		Solanum dulcamara		Solanum dulcamara

		Solanum nigrum subsp. nigrum		Solanum nigrum subsp. nigrum

		Artemisia vulgaris		Artemisia vulgaris

		Sonchus asper		Sonchus asper

		Linaria vulgaris		Linaria vulgaris

		Lamium album		Lamium album

		Ranunculus sceleratus		Ranunculus sceleratus

		Vicia cracca		Vicia cracca

		Rumex acetosella		Rumex acetosella

		Hypochaeris radicata		Hypochaeris radicata

		Lemna minor		Lemna minor

		Glyceria fluitans		Glyceria fluitans

		Fallopia convolvulus		Fallopia convolvulus

		Agrostis capillaris		Agrostis capillaris

		Tussilago farfara		Tussilago farfara

		Trifolium dubium		Trifolium dubium

		Matricaria recutita		Matricaria recutita

		Persicaria amphibia		Persicaria amphibia

		Sagina procumbens		Sagina procumbens

		Epilobium hirsutum		Epilobium hirsutum

		Poa trivialis		Poa trivialis

		Phalaris arundinacea		Phalaris arundinacea

		Calystegia sepium		Calystegia sepium

		Juncus bufonius		Juncus bufonius

		Cardamine pratensis		Cardamine pratensis

		Anthoxanthum odoratum		Anthoxanthum odoratum

		Sisymbrium officinale		Sisymbrium officinale

		Chamerion angustifolium		Chamerion angustifolium

		Aegopodium podagraria		Aegopodium podagraria

		Rumex obtusifolius		Rumex obtusifolius

		Equisetum arvense		Equisetum arvense

		Potentilla anserina		Potentilla anserina

		Rumex crispus		Rumex crispus

		Leontodon autumnalis		Leontodon autumnalis

		Persicaria maculosa		Persicaria maculosa

		Sambucus nigra		Sambucus nigra

		Anthriscus sylvestris		Anthriscus sylvestris

		Trifolium pratense		Trifolium pratense

		Bellis perennis		Bellis perennis

		Cirsium vulgare		Cirsium vulgare

		Bromus hordeaceus subsp. hordeaceus		Bromus hordeaceus subsp. hordeaceus

		Matricaria discoidea		Matricaria discoidea

		Chenopodium album		Chenopodium album

		Phragmites australis		Phragmites australis

		Rumex acetosa		Rumex acetosa

		Senecio vulgaris		Senecio vulgaris

		Ranunculus acris		Ranunculus acris

		Elytrigia repens		Elytrigia repens

		Glechoma hederacea		Glechoma hederacea

		Trifolium repens		Trifolium repens

		Galium aparine		Galium aparine

		Holcus lanatus		Holcus lanatus

		Cerastium fontanum subsp. vulgare		Cerastium fontanum subsp. vulgare

		Achillea millefolium		Achillea millefolium

		Urtica dioica		Urtica dioica

		Lolium perenne		Lolium perenne

		Plantago lanceolata		Plantago lanceolata

		Ranunculus repens		Ranunculus repens

		Polygonum aviculare		Polygonum aviculare

		Stellaria media		Stellaria media

		Dactylis glomerata		Dactylis glomerata

		Poa annua		Poa annua

		Capsella bursa-pastoris		Capsella bursa-pastoris

		Cirsium arvense		Cirsium arvense



%5x5km squares in The Netherlands

%1x1km urban squares in the municipality of Zoetermeer
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