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Ecological networks in
Danish planning

Jesper Brandt

The purpose of this paper is to give a
short presentation of the relatively long
tradition for planning of ecological net-
works in Danish regional planning, and
to relate this tradition to the develop-
ment of Danish conservation policy. It
states that although many plans for eco-
logical networks have been made, hardly
any have been implemented. At the same
time, the plans lack a formal link with
physical planning in general, and with

nature conservation policy in particular.

Introduction

Ecological networks are related to diffrent
levels, Basically, one can distinguish
between international, national, regional
and local ecological networks, They are in
their content and way of planning and im-
plementation so different that one can pos-
tulate that the only thing they have in
common are some very general concepts
related to spatial interaction. On the other
hand, it is obvious, at least from a theoret-
ical point of view, that ecological networks
on the different levels should be linked to-
gether in a hierarchical approach: since
our landscapes are hierarchical organised,
ecological networks should correspond to
this fact. In practical planning today, how-
ever, this is far from being the case, al-
though in the last 10 years ecological net-

works have been among the most popular
themes in physical planning in many de-
veloped countries.

An hierarchical approach to ecological net-
work planning has been well-known and
discussed by Danish conservation plan-
ners since the beginning of the 1980s {(Ag-
ger & Brandt, 1984). It has however not
been systematically implemented in Den-
mark. The planning has been concentrated
on two different levels, namely the inter-
national and the regional.

At the international level, many important
habitats for migrating birds have been
designated, related to the Ramsar- and
EU Bird Directives, and now also desig-
nated according to the Habitat Directive.
At the national level, there has been very
little Gf any) systematic planning of eco-
logical corridors. But implicit priorities
have been given to coastal landscapes and
river valleys in the national planning and
designation of landscapes.

At the regional level, ecological corridors
have been strongly recommended by the
Ministry of Environment, and have been
developed as a more or less important part
of conservation planning during the last
10-15 years in the majority of the Danish
counties. This has been done in a very de-
centralized manner, leaving room for a va-
riety of planning concepis and practical
applications in the different counties.
Since the counties are responsible for the
integrated countryside planning, other
types of sector planning legislation (such
as the Agricultural Holdings Act, the For-
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est Act and especially the Watercourse
Act) have had an indirect influence on this
process, too. This influence is expected to
grow in the future, since in the last years
revisions of these acts have emphasized a
broader environmental and landscape per-
spective. For example, the 1982 Water-
course Act stipulates that the traditional
maintenance of watercourses for hydraulic
reasons now must take into consideration
environmental objectives for the quality of
the watercourses (Miljgstyrelsen, 1994).
The purpose of the 1986 Agricultural
Holding Act has been widened to cover
also the landscape and environmental val-
ues of agricultural areas. The 1989 Forest
law emphasizes the multiple use of forests.
Finally, the 1992 Nature Protection Act
has gathered and strengthened earlier leg-
islation to protect and restore nature, as
well as to improve public access to nature
areas. Corresponding to this, the new
(1992) Spatial Planning law has done
away with the former compulsory sector
planning, thus emphasizing the integra-
tive objectives of regional planning.
At the local level, there has been a growth
of practical activities aimed at remedying
problems of habitat fragmentation for
threatened species, mainly initiated by
county authorities. But few plans for local
networks have been established, and such
local activities have seldom been related
to the planned dispersal corridors at the
regional level.
The different levels of ecological networks
is however only one dimension that pro-
duces different concepts: also different his-
torical starting points for the planning of
ecological networks exist and influence the
planning process.

Three main traditions can be distin-

guished:

1 A ‘greenway’ tradition, mainly based on
an American landseape-architectural or-
igin dating back to the beginning of this
century (Langevelde, 1994; McHarg,
1969).

2 A ‘nature conservation’ tradition, based

on modern Island Theory and Metapopu-
lation Thecry and their implementation
in conservation planning (Forman &
Godron, 1986; Harms & Opdam, 1990:
Opdam, 1991).

3 A ‘landscape stabilization® tradition,
with roots in geo-ecologically oriented
landscape planning, especially in east-
ern Europe (Mander et al., 1988; Miklos,
1994).

Although in the process of integrated plan-
ning at different levels, and especially in
the realization of such plans, these differ-
ent traditions are often merged, one of the
viewpoints seems to dominate in most
planning injtiatives. For example, at the
international level, obvious differences oc-
cur between the Dutch EECONET initia-
tive, which is striving towards a coherent
structure of important habitats within Eu-
rope (Bennett (ed.), 1991; Bischoff & Jong-
man, 1993), and the planning concept of
Territorial Systems of Ecological Stability
(TSES} (Miklos, 1991a; Miklos, 1991b),
which focuses on the stabilizing effects of
ecological networks, with emphasis on
their importance in the most intensively
used cultural landscapes, which lack valu-
able nature habitats.
The connecting of these different tradi-
tions to produce a more holistic and multi-
purpese planning and management
system of our landscapes can be seen as
one of the practical objectives of modern
landscape ecology.

The first two viewpoints have dominated

the development of ecological network

planning in Denmark, However, when it
comes to the practical implementation of
corridors, the third perspective seems to
grow in importance because of the strong
influence from general agricultural and
environmental policy, especially as related
to water protection. For example, the in-
crease in ‘connectedness’ (Baudry & Merri-
am, 1988) of uncultivated areas along wa-
tercourses is in some ways more a side ef-
fect of the barriers set up as buffer zones
to prevent the leaching of nutrients than a
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result of corridor planning.

In the following, some examples of the dif-
ferent planning strategies developed in
Danish counties (figure 1) will be presented.
The reasons for the lack of a national net-
work will be discussed, and some positive
arguments will be given for the lack of net-
work planning on a local level, related to
the general conservation strategy that has
been followed in Denmark for the last 20
years, It will be argued that a national
network must be established.

Landscape connection in regional plans from
the 1970s

The idea of the planning of landscape con-
nections is very often related to the devel-
opment of modern island-biogeography,
based on the work of MacArthur & Wilson
(1967) and the succeeding endeavour to
transfer their theory to habitat islands in
agricultural landscapes.

From a planning point of view however
this is not correct: until the beginning of
the 1980s, landscape planning in Den-
mark was dominated by landscape archi-
tects, land surveyors and foresters. Biolo-

50 100
Kilomatars

Grenter Copan-
hagen ern

7 o

gist, inspired by the island-biogeography,
were placed in the conservation depart-
ments of the counties only from arcund
1980. The first Danish planning-oriented
publication on conservation perspectives
in the island-biogeography was published
in 1981 (Muus, 1981). However, before
that time especially among landscape ar-
chitects the principle of planning land-
scape connections was known and had
been used for years, although with an-
other purpose (see e.g. Lewis, 1964). Thus
in the comments on the 1978 Danish Con-
servation Act, it was stated that regional
planning according to the law among other
things should designate tmportant land-
scape bands, e.g. river valleys and forest
reaches, that connect a nature area with
another or connect a town to a nature
area.’ (Fredningsstyrelsen, 1979, (p. 51
Comments on the act, column 2614)).
Looking at the first regional plans of Denmark,
it is also possible to see remnants of this
tradition, that later have obviously been
renewed and stimulated by the develop-
ment of the island-biogeography.

Already in the 1973 regional plan of the

» Figure 1

Map of the Danish Gounties.
Untit 1989, regional planning
for the three counties within
the Greater Copenhagen Area
{Frederiksborg Amt, Roskilde
Amt, and Copenhagen Amt}
was taken care of by The
Greater Copenhagen Council,
which was dissolved in 1950,
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1. Directives for urban growth
Urban growth is mainly placed within the
‘Frederikssund-finger” and along the N-S main
transportcorridor crossing the urban fingers
spreading out from Copenhagen in the SE cor-
ner. The areas in the transport corridor along

2. Landscape directives

The dotted green areas indicate landscape
connections between the areas for urban
growth. Yelow-green areas in the transport
corridors indicate recreation areas. The grey
toned background indicate ‘valuable landsca-

3. The structure of the new urban society
The map shows diagrammaticly how the new
urban areas should be divided into smaller
urban societies and how the N-S going cor-
ridor should be used. The thin dotted arrows
show landscape connections crossing the

the new urban areas will give priority to pes’. Frederikssund-finger’,
industry.
After Hovedstadsradet: Regionalplan 1973
Figure2+  Greater Copenhagen Region, the most im-  connection can be seen, but generally it has

Landscape connections and
barriers. Regional plan for the
Greater Copenhagen Area
1973. The basic nature of a
network--to combine connec-
tion with separation (Zonne-
veld, 1994)--is clearly stated,
even with different hierarchi-
cal levels.
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portant landscape connections are de-
scribed, and their collision with barriers
in the form of main transport corridors are
clearly expressed as one of the principal
conflicts that have to be solved within the
physical planning at the regional level (see
figure 2). In fact, the main idea of this
plan goes back to the so-called finger plan
from 1947, which tried to concentrate ur-
ban development along 5 ‘fingers’ spreading
out from the ‘palm’ of Copenhagen, and
leaving the areas between the fingers for
nature and recreational purposes.

In Funen County, a plan to establish ‘are-
as of connection’ between the most impor-
tant natural habitats and between these
and the cities was made in 1976, and im-
plemented unanimously in the 1980 re-
gional plan. Ecological considerations con-
cerning the importance of the areas of con-
nection for preserving and developing a di-
verse flora and fauna were given, but with
no references to dispersal ecology, and only
secondary to recreational purposes. Also in
other regional or conservation plans from
around 1980, indications of such types of

not been explicated in the documents fol-
lowing the plans.

The beginning of ecological-network planning
Ecological planning based on Island bio-
geography became popular from the begin-
ning of the 1980s. Especially in the Great-
er Copenhagen Region the concept of dis-
persal corridors was put into the planning
procedure very quickly. Figure 3 shows a
proposal for future dispersal corridors in
Greater Copenhagen that was put forward
in 1982 (Hovedstadsradet, 1982). This pro-
posal was based on a detailed survey of
nature types and comprehensive data reg-
istrations of flora and fauna within the re-
gion. By superimposing five maps of 1) fo-
rests, 2) wetlands, 3) water courses, 4) salt
marshes, meadows and heaths, and 5) mi-
nor lakes and bogs, 26 core areas were
designated. Based on the distribution of
flora and fauna outside these areas, main
dispersal routes could be indicated as a ba-
sis for the designation of dispersal corri-
dors.

This proposal was implemented into the
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regional plan from 1985 onwards, and has
been confirmed with only very small
changes in all later plans.

The corridors are 1 km in width, and most-
ly situated along water courses with a cer-
tain concentration of permanent meadows
and other types of wetlands. In some cases
also a high concentration of other types of
habitats, such as small forests, a high den-
sity of hedgerows, and permanent pas-
tures along certain landscape lines could
be used for the designation of ‘dispersal
corridors’. Although the width was origi-
nally intended to be adapted to local condi-
tions in a future local planning process,
the 1 km zone has however been rather
strictly managed in order to prevent con-
flicts with the owners. :

The corridors have had a big influence on

. Core areas

Mm Dispersal corridors

1. Pole River, 2 Ejby River Valey

other aspects of integrated planning, for
example, the county’s agricultural- and
water protection planning, where another
500 m was added to each side of the corri-
dor, thus putting restrictions on land use
in a considerable part of the rural zone.
Due to the intensive consumption of water
by the Greater Copenhagen area, the
groundwater level has been lowered so
much that many watercourses have a crit-
ically low water-flow during the summer.
Therefore permission for groundwater
pumping within this zone has been denied.
For the leading urban planners of that
time, putting emphasis on the importance
of transport corridors as the backbone of
regional planning, the idea of corridors for
plants and animals was not only under-
standable and logical, but was also a wel-

Areas of interest of conservation, plants and animals

. Dispersal corridors described in the following examples

* Figure 3

Proposal for core areas and
dispersal corridors in the
Greater Copenhagen Region
from 1983 onwards (Hoved-
stadsradet, 1982), here after
(Hansen-Maller, 1994). The
proposal was adapted with
only very few changes by all
the following regional plans.
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comed means of setting set aside parts of
the rural zone for drinking water produc-
tion, watercourse management, conserva-
tion and recreational purposes'. The re-
newed interest in the rural zone was not
only a matter of growing needs following
the urbanization of the 1960s and 1970s,
but was also influenced by the rapid
changes in the agricultural strueture dur-
ing these years, where especially the field
rationalization caused the removal of a
considerable part of the so-called small bi-
otopes from agricultural areas {described
later on).

From an isolated island-theoretical point
of view, the planned corridors were not
necessarily the best way to secure the bio-
diversity of the Greater Copenhagen area.
In fact an alternative proposal was set up
by the conservation authorities, arguing
for a buffer zone 1 km in width around the
core areas, instead of dispersal corridors
between them {Asbirk, 1984; Hansen-
Moller, 1994), This was however rejected,
mainly due to economic and political rea-
sons: the agricultural value of the areas
surrounding the core areas was too high,
especially when compared to the relatively
marginal character of most of the desig-
nated corridors along the watercourses.
Nor could the buffer zones fulfil all the
other planning objectives that could fit
into the concept of ‘dispersal corridors’.
Also in the County of West Zealand the
planning of ecological corridors started
early (Ovesen, 1984). Here the designation
of dispersal corridors was mainly based on
a rough interpretation of topographical
maps, with emphasis on existing water-
courses and the density and ‘-
connectedness’ of other types of landscape
elements. No registration of flora and fau-
na for an interpretation of main dispersal
routes for selected species was done.

In the 1983 regional pian, the corridors
have been indicated with a zone 500 m in
width, spreading out from the protected
areas into the so-called landscape~ and ag-
ricultural areas. These ‘ecological

connections’ are however only to be under-
stood as an indicative line, not as an area

with related restrictions on land use,

There have been no changes in the loca-
tion of the corridors since the first map
from 1985. In practice, however, up to now

very little has been done to realize the

plans.

Neither in the Greater Copenhagen Region

nor in West Zealand has a registration of

land cover/land use within the dispersal
corridors been carried out. Thus it has not
been possible to make a comparison of the

corridors’ area structure with the sur-
rounding landscapes or the whole county.
Nor is it possible to follow the degree of re-

alization of the corridors over time statisti- |

cally .

These planning activities of the counties
near Copenhagen in the heginning of the ©

1980s substantially influenced conserva-

tion authorities in the Ministry of Envi- :

ronment. In 1983 a guidance document on

conservation planning was distributed to :
all eounties, putting emphasis on the corri-

dor planning.
Probably the most important point in this
document was a map of & hypothetical struc-

ture for a hypothetical county, emphasizing :

the main principle of the plan, namely to
designate relevant areas (continuous na-
ture areas, special protection areas, special
recreation areas, and other areas) and link
these by different types of connections (ec-
ological connections, landscape connec-
tions, cultural-geographical connections,
and excursion roads and -paths). The dif-
ferent types of eonnections have different
purposes, but are often supposed to coin-
cide geographically, as shown in figure 4.
These optional guidelines for conservation
planning in the counties would obtain a
binding political status only if incorporated
in the integrated regional plans.

The planning of ecological networks outside
Zealand

Cutside Zealand, in counties not yet in-
volved, these guidelines have been re-
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Connected nature area
Special protection area

Special outdeor recreation areas
Other areas

Ecalagizal connections
Landscape connections

Cultural geagraphical conncetions

Regional excursion paths

ceived in a very different way, because
these counties have not yet been involved
in corridor planning.

In 1985 North Jutland conservation au-
thorities planned a rough network, and re-
fined it over the following years, as re-
gards both its quantity and quality, using
a variety of different types of ecological
connections, e.g. a wet, freshwater type, a
type for salt marshes, a type for dry grass-
land, and a type for shrub- and tree vege-
tation.

In the main structure of the conservation
plan, these types have been merged into a
line signature. Moreover, the conservation
plan has never been integrated as a politi-
cally binding part of the regional plan. In

this, different types of nature areas are
identified, but no indication is made as to
how they should be connected.

In the southwest part of this region (Vi-
borg County), a different situation is
found. In the 1985 regional plan, designat-
ed nature areas are often connected by
areal bands with a high abundance of na-
ture areas within the agricultural regions,
as well as by line signatures for a rather
dense network of ecological corridors (see
figure 5).

In the 1993 plan, these structures have be-
come even more pronounced through a
new simplified area structure. It defines
almost all of the former linear corridors as
areal features and -more importantly-

+Figure 4

Part af the main structure of a
hypothetical Danish caunty,
according to the guidance
document on conservation
planning published by the
Ministry of Environment
11983). After (Fredningsstyrel-
sen, 1983),
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Agricultural areas with especially
meny nature areas

T Agricultural areas

Primary nature areas

E==] Primary nature areas with certain
agricultural interest

E=E3 Special protected area

m Urban zone and summer
cottage areas

Usban grawth areas

“ Urban zone and summer cottage

areas

“——-—"Specizl ecological lings of L \ 1 1 ]

connection

* Figure 5

Ecological netwarks in Viborg
County, according to the re-
gional plans of 1885 and 1993
Simplification of a part of the
map on areal resources.
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gives them the same planning status as
the core areas. They are all named ‘spe-
cial protected areas’. In connection with
the designation of especially sensitive ag-
ricultural areas (established as a part of
the 1995 EU agricultural policy), almost
all of the corridors within these areas have
been granted this preference status, thus
giving farmers within the areas an oppor-
tunity to obtain extra EU-financed support
if they implement extensivation and other
types of environmental improvements
such as buffer zone 12 m in width along
watercourses or other linear biotopes. A
similar development can be seen in the
South Jutland County.

Only a few counties have no mention of
corridor planning in their regional or con-

servation plans. Two have directly dele-
gated the problem of dispersal ecology to
the municipalities; however, municipal- ¢
ities seldom have the capacity to deal with
the problem.

In Funens County, where as mentioned
above there have been delineated ‘areas of
biological connection’ as far back as 1980,
these areas have been removed from the |
latest regional plan (1993), with the com-
ment that they in practice were without !
importance.

The status of corridors in Danish regional :
planning
An overview of the status of corridors in :
the regional plans of Danish counties
between 1980 and 1994 is given in table 1,
It shows that most Danish Counties have °
been engaged in the planning of ecological -
corridors at a regional level. It also shows
that most initiatives were taken between -
1980 and 1985, and that rather few chang-
es have occurred since then.
On regional planning maps, ecological cor-
ridors generally appear as significant ele-
ments. But surprisingly little documenta-

tion exists concerning the specific basis for
the designation of the corridors, their spe-
cific purposes, their land cover structure,
and the actual plans for their realization,
Even a simple description of the designat- -
ed corridors giving status, possibilities and -
constraints on their present and future
functions is lacking in all counties.

The realization of dispersal corridors in Dan-
ish counties
Up until now very few of the planned cor-
ridors have been realized. This, though, is
no surprise: the plans have been developed
within the last 15 years, and since the -
most important measures are general con-
straints on or stimulation of private land- :
use within the planned corridors, it will
certainly take some time before substan-
tial effects may be observed.
Two of the most well-known Danish exam-
ples of the realization of ecological corri-
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dors have be deseribed by Hansen-Maller
(1994). Both are from the Greater Copen-
hagen Region (see figure 3). The case of
Pple River was a test area for the discus-
sion of the use of dispersal ecology in con-
servation planning (Asbirk & Jensen,
1984). Substantial support for the resto-
ration and construction of wetlands along
the river has been given by the Ministry of
Environment, aceording to the Nature
Protection Act (Skov- og Naturstyrelsen,
1992). The main motivation for these
measures has however not been to en-
hance the possibilities of dispersal along
the river, but rather to improve the water
quality as a part of an ambitious plan for
the purification of Arresg, the largest lake
in Zealand. In the case of Ejby River,
measures have been taken to improve the
living conditions for the Furopean spade-
foot (Pelobates fuscus) and green toad
(Bufo viridis) through the creation of small
ponds within the corridor. But similar
measures can be seen in other areas,
where they generally have been imple-
mented at the local level, totally indepen-
dently from the region planning of disper-
sal corridors (although done by the same
authorities). In these cases the measures
taken can hardly be considered a result of
corridor planning.

Cuunty o ;
Greater Cupenhagen Ama
West Zealand.: .

Almost no attentmn pald to the dispersion of species: in the regmna] plan
roblems of dtspersai ecuiugy are delegated to the municipal level . -
ndirect attention paid to digpersion of species in the regional plan P o

sss¢: Dispersal corridors are indicated-in the conservation plan; but have not been included in the regmnal p[an P

In general, it may be concluded that very
little action has been taken on the regional
fevel to implement the planned dispersal
corridors. Besides lack of funds, one main
reason might be the fact that regional con-
servation authorities are responsibie for
the planning and implementation of eco-
logical corridors. Even where these au-
thorities have been positively disposed to-
wards the idea of dispersal corridors, in
most cases they have tended to see them
as unreascnable competition for their
main endeavour: the protection of areas of
special biological interest. In fact, in the
last few years only one county (Viborg)
seems to have systematically developed its
planning of ecological networks and taken
practical steps towards their realization.

The missing networks at national and local
levels

Much experience concerning the planning
of dispersal corridors has been collected at
the regional level, strongly supported by
the state’s conservation-planning author-
ities,

In the light of this, it might come as a sur-
prise that no plans for a national ecologi-
cal network have yet been made, even
within academic institutes. Nor has any
systematic work at the local level been

pesee:. Disporsal, corridors and/or bands of connections hetwsen main nature areas are indicated in the regional plan .. ;

! c:pllmes are asked tn tnke care ofthe plannlng of dlspersal curndors on the detalled Ioca[ Ievel

*Table 1

The status of corridors in
Danish regional planning. it
relates only to official plans,
not to the status of implemen-
tation. Sources: Regional and
conservation plans far the
Danish Counties between
1980 and 1934
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Table 2=

The history of general, non-
compensated protective
measures for biotopes in the
Danish agricultusal land-
scape according to the Na-
ture Conservation Act {1937,
1972, 1978, 1934 par. 43} and
the Nature Protection Act
{1992 par. 3,4 and 12) {Min.
size in mi),
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undertaken, with the exception of a few
experiments (Skov- og Naturstyrelsen,
1992). Although it is difficult to find rea-
sonable explanations for this situation, the
following factors might be of importance.
Due to the archipelago character of east-
ern Denmark, which occupies 1/3 of the
land surface, a nationally-coordinated eco-
logical network can be seen as something
relevant only to Jutland. However, other
reasons can be mentioned as well, e.g. the
position of the agricultural sector in Den-
mark, which traditionally is the strongest,
most well-organised and efficient econom-
ic lobby within Danish society. In 1970 a
fundamental law divided Denmark into
three zones (rural-, urban-, and ‘weekend
cottage’ zones), not only restricting all
types of urban development to the urban
zones, but keeping the rural zone basically
for agricultural purposes. Up until just a
few years ago, this law and the philosophy
behind it had been applied very strictly by
the authorities on all levels. Of course,
conservation interests in the rural zones
have been taken into account, but defin-
ing national corriders connecting main
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types of habitats and landscape would
have resulted in specific restrictions in
free agricultural land-use, and probably
would have been contradicted both the
zoming laws and the idea of free enterprise
for farmers within the rural zone. It
proved to be politically easier to leave such
initiatives to regional planners. At the
same time, local interests in countryside
planning has been restricted by taking
this field of planning out of the hands of
the municipalities, and leaving it to the
county authorities.

Another explanation can be found within
the development of conservation planning
itself. During the 1970s there was a seri-
ous conflict in Denmark concerning the
choice of a conservation strategy. The rap-
id economic growth increased pressure on

land use at all levels, and many wildlife
habitats disappeared, especially due to the -

intensification of agriculture (Agger &
Brandt, 1988; Brandt, 1991). Was the an-
swer to give priority to national parks,
which inelude the most important nature

interests? Or should improvements be

made on a general level, trying to preserve
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as much nature as possible, also in the
more intensively used agricultural areas?
In other words, should it be a segregation
or an integration model? (Van Lier &
Cook, 1994) The last strategy has won.
There are no national pafks in Denmark,
and although the purpose would have
been something quite different, the desig-
nation and realization of a national net-
work of corridors would have been a con-
centrated effort like national parks, draw-
ing attention away from the ‘ordinary’ but
threatened types of nature in the agricul-
tural landscape.

Although one might argue that an ecologi-
cal network at a national level is of minor
importance, it could however stimulate re-
gional planning by setting up priorities for
the realization of regional networks. Up
until now counties seem to have given a
low priority in general to the realization
of designated corridors. A designation of a
national ecological network might put
pressure on regional authorities to take
serious measures for the realization of at
least parts of the regional networks, in
close cooperation with the central plan-
ning authorities. It could alse stimulate a
closer cooperation between counties con-
cerning the planning and realization of the
networks.

Perspectives for the development of ecologi-
cal networks at regional and local levels.
Instead of national parks, Denmark now
has -as well as its nature conservation ar-
eas- a refined system of mild, general pro-
tective measures: restrictions on free land-
use, without economic compensation, that
makes it illegal to alter certain types of
nature {Table 2).

The table shows how these general protec-
tive measures have been developed. From
& culturally based protective system of
barrows from the bronze and iron ages,
more and more natural elements have
been added to the list. In addition, the
minimum size of these elements regulated
by law has alse been lowered considerably,

Especially the 1992 Nature Protection Act
is focusing on the importance of the so-
called small biotopes, tiny nature elements
within and between the fields in the coun-
tryside, such as stone- and earth dikes,
small bogs, heaths, meadows and com-
mons (down to a quarier of a hectare}, and
small ponds (down to 100 m in width) (see
also Koester, 1994). This tendency was al-
ready seen in regional planning at the be-
ginning of the 1980s, when the Ministry
of Environment in connection with the ap-
proval of regional plans asked counties to
make recommendations expressing the
wish to secure the remaining small bio-
topes in the open land, such as hedgerows,
small bogs and ponds.

The widespread interest in the small bio-
topes among the general public, supported
by the general protective measures and by
campaigns among farmers focusing on the
importance for wildlife, scenery and game,
has obviously influenced the thinking and
practice of many farmers. The marked ten-
dency of reduction in the amount of small
biotopes that had been observed especially
since the 1960s, was generally halted dur-
ing the 1980s, when a net increase in the
density of hedgerows, game plantations,
open ditches and small ponds occurred, es-
pecially in the western part of Denmark
{Table 3).

Certainly this tendency has also been
strongly supported by internal agricultu-
ral factors, such as the reintroduction of
proper field-rotation, changes in the EU
price system, etc., supporting a general ex-
tensivation of agricultural land use. But
the growing focus on small biotopes has
added to a growing recognition among
farmers of the benefits to be gained from a
balanced and multiple use of land, rather
than using it only as a medium for inten-
sive agricultural production.

This positive development should also be
related to the general situation for wild-
life in Denmark. In a book on Danish flora
and fauna (Asbirk & Sggaard, 1991), out of
9,360 species investigated 3,176 in differ-
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Table showing the develep-
ment of small biotopes in
Denmark in 1981-91,
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ent threatened categories are listed. About
half of these threatened species have fo-
rests as their main habitat, and the major-
ity of the rest moors, coastlines, heaths or
dry pastures,

Although the threats should be related to
changes in land use and environmental
factors {and especially to intensification
and ‘monotonization’ within forestry and
agriculture), problems of dispersal ecology
have to be taken into account, too. Due to
the low acreage of these main habitats
{forest 11%, moor 1%, heath and dry pas-
tures 2%) and their widespread fragmen-
tation, the character of agricultural land,
which covers 2/3 of the total acreage, is of
major importance for the dispersal of spe-
cies and the maintenance of metapopula-
tions. Further, about 1/3 of the total area
with permanent vegetation are habitats
linked to the agricultural landscape as
smali, mainly man-made biotopes within
and between the fields, of which a part is
now under general protection.

The policy of general protection might
have a profound influence on the develop-
ment of strategies for ecological networks
in Denmark. In 1994-95 substantial re-
sources have been used for the hiotope reg-
istration according to the new nature pro-
tection law. This registration can form a
powerful tool not only for refined plans for
ecological networks on the regional level,
but also and especially for the concrete

planning of integrated land-use on the lo- _

cal level.

Strangely enough, however, no trace of
this perspective is to be found within the
activities of contemporary conservation
planning within in the Danish counties or
the Ministry of Environment, Obvicusly
the main obstacles for such a development
seem to be organizational. Setting up eco-
logical networks in already intensively-
used agricultural landscapes is seidom
just a question of conservation, but rather
a matter of active nature restoration at a
modest level, i.e. the design of hedgerow
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networks, the creation of tiny buffer zones,
the (re}establishment of small ponds in
moist hollows, and of game- and other
plantations around former marl pits, spots
with bad soil conditions.or a more or less
marked slope topography. All in all, a va-
riety of small measures that over time
could stimulate the formation of functional
ecological networks at the local level, espe-
cially if they are closely connected to ex-
tensivation measures within agricultural
planning (Brandt, 1994; Brandt, Holmes
& Larsen, 1994).

"This would presuppose a strong coordina-
tion of the different interests related to
network planning at local level. Obviously
the Danish system for countryside plan-
ning is not yet geared towards a support of
such a local and broad integrated strategy.
However, within the existing system the
situation could be improved considerably
by rather simple measures, especially by:
- Procedures for a technical description of
the corridors, including an evaluation of
the different sorts of functionality related
to and expected from the corridors, and in-
cluding land usefland cover statistics for
the systematic monitoring of the long-term
trends within and outside the corridors,
and

- A procedure for a systematic evaluation
and follow-up of the implementation of the
plans based on a better eoordination of the
different departments directly and indi-
rectly engaged in the planning related to
the corridors.

fcological networks ia Danish Planning
J. Brandt
Landschap 12/3

The planning of ecological networks has de-
veloped in Denmark since the 1970s mainly at
the regional level, related to the responsibility
of the counties for regional and countryside
planning. About half of the counties have fol-
lowed the recommendation from the central

conservation authorities to set up plans for ec-

ological networks including designation of ec-
ological connections, Very few counties, how-
ever, have seriously been working on a real-
ization of the planned networks. This can be
related to a lack of network planning at the
national level, that could put pressure on and
guide the counties in setting up a priority for
regional networks. It could also stimulate co-
ordination with other counties, A fine base for
the planning of local networks is given
through the development of a general conser-
vation strategy, that has initiated a detailed
registration of a variety of important land-
scape elements. But up until now, no proce-
dures for the systematic promotion of such lo-
cal networks has been developed.
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The Dutch ecological

network

Erik van Zadelhoff & Wim Lammers

The Dutch Parliament approved the
Nature Policy Plan in 1990. The keynote
of this policy plan is the development of a
National Ecological Network (NEN) with-
in the next 20-30 years. This paper
describes the development and realiza-

tion of the network.

Introduction

The Netherlands have lost a great part of
their natural wealth over the last centu-
ries. Nature conservation efforts by both
private organisations and the government
could not prevent the decline of nature.
The following data illustrate the deteriora-
tion.

Between 1930 and 1990, some 500 of the
1,400 species of flowering plants in the
Netherlands declined in number, and 70
species disappeared. During the same
period, more than 50% of the butterfly spe-
cies were reduced in number. Figure 1
gives an overall picture of the develop-
ments.

The loss of nature values has a number of
causes, most of which have been known
for some time. The most important factors
are loss of habitats, fragmentation of the
remaining nature areas, and environmen-
tal problems in this prosperous and dense-
ly populated country.

Soil-, water- and air pollution cause not
only the lecal disturbance of species and
habitats; it has become more and more

clear that they have a widespread and dif-
fuse influence via atmospheric depositions
and surface- and groundwater movements.
At the end of the 1980s, environmental
issues were attracting a lot of attention.
There was a common awareness that the
negative trend had to be stopped by a com-
bined effort of government and non-gov-
ernmental organisations and individuals.
In 1990 the Dutch parliament accepted a
set of environmental plans: the National
Environmental Policy Plan, the Third
National Policy Document on Water Man-
agement, and the Nature Policy Plan.
With the Nature Policy Plan (Ministerie
van LNV, 1990}, the Dutch government
plans to counterbalance the deterioration
of nature by presenting a new strategy for
its conservation.

A new strategy for nature conservation
Nature conservation in the traditional way
means action in reaction, giving rise to the
image of always telling what is not
allowed, with the status quo as the best
possible result. This traditional form of
nature conservation often discusses prob-
lems in their local context only, without
appealing to the {inter)national signifi-
cance of the ecological characteristics of
the area.

The Nature Policy Plan tries to break with
this image by paying attention to oppor-
tunities rather than just problems, by set-
ting clear priorities in an (inter)national
context, and by presenting sustainable
solutions.
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