












functional system : an ecosystem (cf. Neef 1970). In natural 
and near-natural situations, it is relatively difficult to 
distinguish one ecosystem from another; in the semi- 
natural and agricultural landscape, this is often less diffi- 
cult because of the many sharp boundaries induced by 
man. For such easily recognizable sites with a particular 
ecosystem the term ecotope was suggested, probably 
independently by Tansley and Troll in 1938 (cf. Tansley 
1965, Troll 1970, see also Schmithtisen 1948, Leser 1976). 
We consider an ecotope as an ecologically uniform part of 
the landscape, characterized by one or more interrelated 
ecosystems, i.e. the entire set of interrelated abiotic and 
biotic factors. 

A vegetation complex, as described above, can be con- 
sidered as the vegetational component of the local ecotope. 
It should be noted that the meaning of the term ecotope in 
the present scope deviates from the meaning attached to it 
by Whittaker, Levin & Root (1973) who used the term 
ecotope for the set of environmental factors determining 
the occurrence of an organism or a biotic community as a 
whole. 

Stumpel-Rienks (1974) published a list of ecotopes on 
behalf of the environmental survey on which we report 
here. Most ecotopes of this list comprise a complex of plant 
communities (on the levels of association and sub- associa- 
tion). 

For mapping landscape ecological units on small scales 
it will be necessary to distinguish complexes of landscape 
ecological units: ecotope complexes. Heathland and heath- 
pool for instance, are separate ecotopes, but, on a map 
from scale 1 : 100,000, a heathland with a few scattered 
pools in it, will have to be represented as an ecotope 
complex. In the survey below, no further distinction is made 
between ecotopes and ecotope complexes. 

In this stage of research we consider this approach 

appropriate on scale 1 : 200,000. Further work will have to 
be directed towards both analytical and synthetic research 
of landscape ecological units on larger scales. 
The list of existing ecotopes and ecotope complexes in the 
landscape, has been obtained first of a11 by interpreting 
topographical maps on scale 1 : 25,000. This interpretation 
has been supplemented by national inventories of ecotopes 
which cannot be read off from these maps. They mostly 
concern rare, small remainders of semi-natural to near- 
natural ecosystems, such as wells, limestone grasslands, 
peat-moors etc. Fig. 4 gives an example of ecotopes and 
ecotope complexes in the mainly agricultural landscape of 
The Netherlands, arranged according to the groups 
classified above. 

In order to obtain an idea about the distribution of the 
actual vegetation types, an estimate was made of the size of 
the areas (or length for linear elements) taken in by the five 
structural groups distinguished within every vegetation 
series. This was done for every area on the map and express- 
ed in a code of five tigures. A distinction was made between 
plane-, line- and point-shaped elements. Of course this 
distinction is entirely determined by the scale of the map. 
The presence figures are given according to the standards in 
Fig. 5. An example of the use of this code is given in Fig. 6. 

Discussion 

The vegetation map resulting from this study gives infor- 
mation about both the actual vegetation and the potential 
natural vegetation and it constitutes the tirst vegetation 
map covering the total surface of The Netherlands. The 
map is very global and when applying this method of 
mapping on a larger scale, one is faced with a number of 
problems. 

One of the main problems is the great discrepancy 
between the number of legend units of the soil map (134) 
and those of the vegetation map (38). The soil classifica- 
tion used here is particularly useful for agricultural 
purposes, but less not relevant for correlation with vegeta-e 
tion data. A more detailed map of the potential natural 
vegetation requires further research on the relationship 
between soil and vegetation on the basis of an adapted 
soil classification. 

As a result of the poverty in more or less natural wood- 
land of the Dutch landscape, the potential natural vegeta- 
tion of some areas cannot be classified below the level of 
alliance. The present woodland has been planted nearly 
always by man in recent times and is therefore not natural. 
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Fig. 4: Examples of ecotopes and ecotope complexes, characterized by their vegetation (as far as possible). 

A. Forest vegetation B. Scrub vegetation C. Semi-natural D. Hardly natural or E. Water and marsh 
land vegetation non-natural land vegetation 

vegetation 

dune forest wooded bank dry heath field spring 

springwood hedge wet heath orchard heath-pool 

fenwood dune-scrub complex shifting dunes receat dike dike-burst pool 

acidophilous decide- plantations along river-dune cultivated Gasslana duck-decoy pool 
oils forest, roads and yards old river-, sea- and peat-cutting area former river-bed 

basiphilous clecidu- recent plantation of polder-dike 
mm forest deciduous trees horticultural area brook 

peat-ridge 
coniferous forest factory axes. canal 

limestone grassland 
willow-coppice 

dry samI-excavation creek 
old unmanured 

duck-decoy forest hayfield ruderal vegetation p0lld 

river foreland gmss- 
lake 

land ClUl+l&~ 

coastal ridge fen complex 

dune-slaok marsh 

dune grassland Ed-SWOllp 

complex of dune-heath, 
-grassland and 
-valley 

Only in a few cases the older planted forests have been 
developed into a more natural vegetation. In large parts of 
The Netherlands (especially in the polders, except in the 
peat-polders) there has never been any woodland owing to 
the constant use as culture land. Nevertheless the spon- 
taneous growth of trees and scrubs indicates the direction 
of development into a natural vegetation. For application 
on a larger scale, more research on this subject is necessary. 

In this connection there is another problem concerning 
the relatively young age of a part of the soils in The Nether- 
lands. A further development of the soil will change the 
soil characteristics and, as a result, the prediction on the 
potential natural vegetation. We confine ourselves to a 
period of 5&150 years and therefore exclude this problem, 
which is expected to be a longer term development. 

The influence of ground water fluctuations on vegetation 
is still not known in detail. A global classification of ground 
water regimes has been applied for the legend of the soil 
maps, but its relevance for vegetation is still uncertain. 
Recent ground water lowering will influence the site and 
hence the vegetation so much, that vegetation types from 
another series can develop, and another type of potential 
natural vegetation will arise. The developing communities 
from that vegetation series can likely be recognized within a 
period of 50 years. 

As mentioned earlier, there are regional differences 

within the vegetation types that manifest themselves on a 
level lower than that of associations. Well-known examples 
are the plant communities of fields, moist oligotrophic 
grasslands and acidiphilous deciduous forests. They are 
worth being mapped on a larger scale. 

The ecotopes are listed as a survey of the main types of 
landscape ecological units and can be used as a general 
basis for an evaluation of the natural environment, as is 
done in our project by estimating the national significance 
of each ecotope. Still further research is necessary and will 
be carried out by the authors in characterizing ecotopes in 
a more inductive way. It should be noted that a lot of our 
ecotopes are typical for the Dutch landscape and hence 
difficult to compare with situations elsewhere, even in 
Northwestern Europe. For use on local maps, these 
ecotopes can be described more specifically. Especially the 
ecotopes of the various aquatic systems, so typical for The 
Netherlands, are to be characterized in a more ecological 
way. 

The various ecotopes as distinguished in this study can be 
considered as basic iandscape ecological units. A more 
complete ecological interpretation of such units may be 
obtained on the basis of phytosociological releves, and 
subsequent analyses of the respective animal communities. 
These data have to be integrated into units which represent 
ecosystems or their complexes. However, much basic 
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Fig. 5.: Code for the oocuxrence of the eootope groups per map area. 

plane-shaped elements 

>75$ of the total surface 5 
50-75s 4 
25-50s 3 

<25$ 2 
< 5% see point-shaped elements 

line-shaped elements 

i 

very many 3 
rather many 2 

few 1 

point-shaped elements 
1 

many 2 

few 1 

The categories very many, many, rather many and few are 

specified as followes: 

i 

>I500 m per km2 3 
for hedges and brushwood 800-1500 m per Icn2 2 

< 800 m per km* 1 

>8 km psr km2 3 
<8 km per km2 + mini- 

for ditches and little 

1 

ma1 3 smaller pools 3 
waters 2-8 km per km2 2 

<2 km per km2 I 

for groves, heaths and >5 per b2 2 
small pools 

i <5 per km2 1 

When a soup is not represented, the figure 0 is given. 

research will be necessary on the relationship between ment techniques are applied, in order to start a develop- 
vegetation and fauna before interpretations on the level of ment aiming at the promotion of natural elements above 
cenoses are possible. agricultural and civil interests. 

As a derivation from our vegetation map, an ecological 
evaluation is made, first of all meant as a general basis for 
the judgement of the various impacts on the natural 
environment, resulting from developments in physical 
planning (cf. Van der Maarel & Vellema 1975, Van der 
Maarel 1978).Details of this evaluation are also presented 
in our final report (Kalkhoven, Stumpel & Stumpel-R.ienks 
1976). 

Summary 

The method of mapping the vegetation on scale 1 : 200,000 
and the starting points in relation to the potential natural 
vegetation and ecotopes, are discussed. 

A further application of the vegetation map is an outline 
of the perspectives for the development of vegetation com- 
plexes within certain ecotopes and ecotope complexes, in 
order to increase their ecological quality. These data may 
become important in certain areas where nature manage- 

In view of the planological background of this study, 
some restrictions have been added to the concept of poten- 
tial natural vegetation, concerning the period of develop- 
ment and the human influence. 

The relationship between soil, ground water and vegeta- 
tion was studied, which resulted in the map of the potential 
natural vegetation. 
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1 4 

1 km 

Fig, 6, : Example of the use of the ecotope occurrence code in one 
area on the vegetation map, in which the ecotopes are drawn in. 

Legend for example area: 
:::.-::.. 
Lzil forest :.: : ,. .; 

m wooded bank and single trees 

ditches 

L-l tields and cultivated grassland 

code : 3 I042 
soil : hydromorphic podzol soil 
potential natural vegetation: Complex of Querco roboris-Befdefum 

and Fago-Quercefwn 

In this case the code means: 

3.... 25-50 % oak and coniferous forest 
.l... few banks of oak coppice 
.o.. no heath 

.4. 50-75 % cultivated land 
. 2 a number of ditches 

N.B. Another area may have the same code, but a different potential 
natural vegetation. In that case the structural groups are represented 
by other vegetation types! 

Each type of potential natural vegetation stands for a 
series of vegetation types on the same site. Seven main 
series, with a number of sub-series are distinguished. 
Within each vegetation series the plant communities have 

been spread over five groups, according to their structure 
and naturalness. 

Ecotopes and ecotope complexes are considered as 
landscape ecological units. A list of ecotopes was obtained 
by interpreting topographical maps and by inventory data. 

The actual vegetation was mapped by estimating the size 
of the ecotopes within the separate areas, It was expressed 
in a five figure code for the five groups from the vegetation 
series. The information on potential natural vegetation and 
ecotopes is combined into the vegetation map of The 
Netherlands. 

Interpretation problems, some of them specific for The 
Netherlands, are discussed and some remarks are made on 
the necessity of further research. 
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